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genannten Kunden bestimmt, an den dieses Dokument gerichtet ist und der eine schriftliche Vereinbarung mit
dem DNV-Unternehmen geschlossen hat, das dieses Dokument ausstellt (,DNV*). Soweit dies rechtlich
zulassig ist, ibernehmen weder DNV noch ein anderes Unternehmen der Gruppe (die ,Gruppe®) irgendeine
Verantwortung, sei es aus Vertrag, unerlaubter Handlung, einschlie3lich, ohne Einschrénkung, Fahrlassigkeit,
oder anderweitig, gegenuber Dritten (anderen Personen als dem Kunden), oder sonst eine Haftung, und kein
Unternehmen der Gruppe aul3er DNV haftet flir einen wie auch immer gearteten Verlust oder Schaden
jeglicher Art, die aufgrund von Handlungen, Unterlassung oder Versdumnissen (unabhangig davon, ob diese
durch Fahrlassigkeit oder anderweitig entstanden sind) von DNV, der Gruppe oder einem seiner oder ihrer
Mitarbeiter, Subunternehmer oder Vertreter entstehen. Dieses Dokument muss in seiner Gesamtheit betrachtet
werden und unterliegt allen darin oder in einer anderen damit verbundenen maf3geblichen Mitteilung zum
Ausdruck gebrachten Annahmen und Voraussetzungen. Dieses Dokument kann detaillierte technische Daten
enthalten, die nur zur Verwendung durch Personen bestimmt sind, die Uiber das erforderliche Fachwissen in
diesem Bereich verfugen.

2. Dieses Dokument ist urheberrechtlich geschiitzt. Sofern nicht anders schriftlich vereinbart, darf dieses
Dokument nicht kopiert, vervielfaltigt oder in irgendeiner Form oder mit irgendwelchen Mitteln, ob digital oder
anderweitig, Uibertragen werden, und sein Inhalt ist vom Kunden vertraulich zu behandeln. Kein Teil dieses
Dokuments darf ohne die ausdruckliche vorherige schriftliche Zustimmung von DNV in einer 6ffentlichen
Emissionserklarung, einem Prospekt oder einer Bérsennotierung, einem Rundbrief oder Bekanntmachung
erscheinen. Eine Einstufung in der Dokumentenklassifizierung, die es dem Kunden erlaubt, dieses Dokument
weiterzugeben, bedeutet dadurch nicht, dass DNV gegeniiber einem anderen Empféanger als dem Kunden in
irgendeiner Weise haftbar ist.

3. Dieses Dokument wurde auf der Grundlage von Informationen zu Daten und Fristen erstellt, auf die in diesem
Dokument verwiesen wird. Dieses Dokument schlieRt nicht aus, dass sich Informationen andern kénnen.
Sofern und in dem MaRe wie die Kontrolle und Uberpriifung von Informationen oder Daten nicht ausdriicklich in
dem schriftlich festgehaltenen Leistungsumfang vereinbart wurde, ist DNV weder fur vom Kunden oder einem
Dritten an DNV gegebene fehlerhafte Informationen oder Daten noch fur die Folgen solch fehlerhafter
Informationen oder Daten in irgendeiner Weise verantwortlich, gleichgliltig, ob diese Informationen oder Daten
in diesem Dokument enthalten sind bzw. darauf verwiesen wird oder nicht.

4. Samtliche Schatzungen und Vorhersagen unterliegen Faktoren, die nicht alle im Rahmen der
Wabhrscheinlichkeit liegen, und beinhalten Unsicherheiten, die in diesem Dokument genannt sind bzw. auf die
in diesem Dokument verwiesen wird, und nichts in diesem Dokument gewéhrleistet eine bestimmte Leistung
oder ein bestimmtes Ergebnis.

DNV Energy Systems Germany GmbH Seite 1/155
Registriert in Deutschland, Amtsgericht Hamburg, Nr. HR B 184080. Sitz: Brooktorkai 18, 20457 Hamburg.

Gerichtsstand und Erfilllungsort ist Hamburg. Geschéftsfihrer: Dr. Felix Weise, Dr. Thomas Werner

Es gelten die Allgemeinen Geschéftsbedingungen der DNV Energy Systems Germany GmbH in ihrer jeweils neuesten Fassung.

Es gilt deutsches Recht.



DNV

Projektname: Windpark Rote Erde DNV Energy Systems
Berichtstitel: Schattenwurfberechnung Renewables Northern Europe
Kunde: WindStrom Erneuerbare Energien GmbH & Co. KG Department Measurements
Konigsworther Strafle 1 DNV Energy Systems
28832 Achim Germany GmbH
Kontaktperson: Herr Thies Junge Sommerdeich 14b
Auftragsdatum: 2024-11-05 25709 Kaiser-Wilhelm-Koog
Projektnummer: 10537702 Germany
Org-Einheit: E-NV-MA
- }
Berichtsnummer: 10537702-A-3-A Tel: +49 4856 901-0
Berichtsdatum: 2025-10-01

Anwendbarer Vertrag, fur die Bereitstellung dieses Berichts: OPP-00387861-P-1-A

Auftrag:

Schattenwurfberechnung fur die Umgebung des geplanten Windenergieparks Rote Erde

Berichtsersteller: Prufer: Freigabezrtei@: Z

M. Sc. Lucia Schréder AntareZ Dip‘f—lng. (FH) Jorg Ded€rt Dipl.-Ing. Klaus Buchmann
Project Engineer Principal Engineer Head of Section Acoustics & Power Quality

Copyright © DNV 2025. Alle Rechte vorbehalten. Sofern nicht anders schriftlich vereinbart: (i) Diese Publikation oder Teile davon dirfen nicht in
irgendeiner Form oder mit irgendwelchen Mitteln, weder digital noch anderweitig, kopiert, reproduziert oder ubertragen werden; (ii) Der Inhalt dieser
Publikation ist vom Kunden vertraulich zu behandeln; (iii) kein Dritter darf sich auf ihren Inhalt verlassen; und (iv) DNV tibernimmt keine Sorgfaltspflicht
gegenuber Dritten. Ein Verweis auf einen Teil dieser Publikation, der zu Fehlinterpretationen fiihren kann, ist untersagt.

DNV Dokumentenklassifizierung: DNV Confidential Schlusselworte:
Windpark Rote Erde, Schattenwurfberechnung

A 2025-10-01 Erstausgabe Lucia Schroder Antinez Jorg Dedert Klaus Buchmann
S,
SN,
jacwea (( DAKKS
e
NG Deutsche
KA Akkreditierungsstelle

D-PL-11134-01-00

Dieser Bericht darf auszugsweise nur mit schriftlicher Zustimmung der DNV Energy Systems Germany GmbH
vervielfaltigt werden. Er umfasst insgesamt 155 Seiten inklusive des Anhanges.

DNV Energy Systems Germany GmbH Seite 2/155
Registriert in Deutschland, Amtsgericht Hamburg, Nr. HR B 184080. Sitz: Brooktorkai 18, 20457 Hamburg.

Gerichtsstand und Erfilllungsort ist Hamburg. Geschéftsfihrer: Dr. Felix Weise, Dr. Thomas Werner

Es gelten die Allgemeinen Geschéftsbedingungen der DNV Energy Systems Germany GmbH in ihrer jeweils neuesten Fassung.

Es gilt deutsches Recht.



DNV

Inhaltsverzeichnis

1 T 10N 4
2 IMMISSIONSRELEVANTE WINDENERGIEANLAGEN ...« .ot 4
3 IMMIS SION S OR T E . . . ettt sttt ettt ettt e et ettt et e e e e e e e e et e et e e a e en e e e e e e e eaneaneaneeneannnn 5
4 BEURTEILUNGSVERFAHREN ...ttt ettt ettt e e et e ettt ettt e e e e e e e e e e e e eaneaneaneanen 5
5 BERECHNUNG DER ERGEBNISSE ... .ttt ettt ettt ettt et et e e e eaaens 6
5.1 Gesamtbelastung 6
5.2 Vorbelastung 8
5.3 Zusatzbelastung 8
6 PROGNOSEGENAUIGKEIT ..ttt ettt et e ettt et et ettt et et ettt e e e e e 10
7 ABSCHLIERENDE BEURTEILUNG ...\ .ttt et e e ettt et et ettt e e et e e e e e e eaes 10
8 ZUSAMMENFASSUNG . . ..ttt ittt ettt ettt et et e e e e et e e et e e e e a e e e e e e e e e e eaneaneaneaneannnn 11
9 LITERATURVERZEICHNIS .. .ttt et et et e ettt et et e et et ettt ettt e e e e e aee e 12
10 TABELLENVERZEICHNIS ...ttt ettt et e ettt et e e et e e e e e e e e e e e e e e eaneaneaneaneannnn 12
11 L A N 12
111 Hauptergebnis Vorbelastung 13
11.2 Schattenwurfkarte Vorbelastung, Stunden pro Jahr 16
11.3 Schattenwurfkarte Vorbelastung, Tage pro Jahr 17
114 Schattenwurfkarte Vorbelastung, Minuten pro Tag 18
115 Hauptergebnis Zusatzbelastung 19
11.6 Schattenwurfkarte Zusatzbelastung, Stunden pro Jahr 22
11.7 Schattenwurfkarte Zusatzbelastung, Detail Ortslage Benthullen, Stunden pro Jahr 23
11.8 Schattenwurfkarte Zusatzbelastung, Detail Ortslage Vehnberg, Stunden pro Jahr 24
11.9 Schattenwurfkarte Zusatzbelastung, Tage pro Jahr 25
11.10 Schattenwurfkarte Zusatzbelastung, Minuten pro Tag 26
11.11 Schattenwurfkarte Zusatzbelastung, Detail Ortslage Benthullen, Minuten pro Tag 27
11.12 Schattenwurfkarte Zusatzbelastung, Detail Ortslage Vehnberg, Minuten pro Tag 28
11.13 Hauptergebnis Gesamtbelastung 29
11.14 Schattenwurfkarte Gesamtbelastung, Stunden pro Jahr 32
11.15 Schattenwurfkarte Gesamtbelastung, Detail Ortslage Benthullen, Stunden pro Jahr 33
11.16 Schattenwurfkarte Gesamtbelastung, Detail Ortslage Vehnberg, Stunden pro Jahr 34
11.17 Schattenwurfkarte Gesamtbelastung, Tage pro Jahr 35
11.18 Schattenwurfkarte Gesamtbelastung, Minuten pro Tag 36
11.19 Schattenwurfkarte Gesamtbelastung, Detail Ortslage Benthullen, Minuten pro Tag 37
11.20 Schattenwurfkarte Gesamtbelastung, Detail Ortslage Vehnberg, Minuten pro Tag 38
11.21 Schattenwurfkalender, grafisch 39
11.22 Schattenwurfkalender, tabellarisch 49

DNV — Berichtsnr. 10537702-A-3-A — www.dnv.com Seite 3/155



DNV

1 EINLEITUNG

Von der WindStrom Erneuerbare Energien GmbH & Co. KG wurde der DNV Energy Systems Germany GmbH (DNV)
am 2024-11-05 der Auftrag erteilt, fiir den geplanten Windenergiepark Rote Erde die Schattenwurfbelastung an den um-
liegenden Immissionsorten (10) unter Bertcksichtigung aller immissionsrelevanten Windenergieanlagen (WEA) zu
berechnen.

Die Arbeiten werden auf Grundlage der ISI-RA-MEA-4620 /4/ des Management Systems der DNV Energy Systems
Germany GmbH durchgefihrt.

2 IMMISSIONSRELEVANTE WINDENERGIEANLAGEN

Auf der beplanten Flache sind von der WindStrom Erneuerbare Energien GmbH & Co. KG funf neue
Windenergieanlagen (WEA) des Typs Enercon E-175 EP5-E2/7,0 MW mit einer Nabenhdhe von 162 m und einem
Rotordurchmesser von 175 m geplant.

Als Vorbelastung werden insgesamt die folgenden 11 WEA bericksichtigt:

e drei bestehende WEA des Windparks Charlottendorf vom Typ Enercon E-101/3,05 MW mit einer Nabenhdohe
von 135,4 m und einem Rotordurchmesser von 101 m (WEA CD 01 bis WEA CD 03);

o zwei bestehende WEA des Windparks in Garrel vom Typ Enercon E-101/3,05 MW mit einer Nabenhohe von
135,4 m und einem Rotordurchmesser von 101 m (WEA G 02 und WEA G 03);

e 1 bestehende WEA des Windparks in Garrel vom Typ Enercon E-115 mit einer Nabenhdhe von 135,4 m und
einem Rotordurchmesser von 115,7 m (WEA G 01);

e 5 weitere geplante WEA des Windparks Benthullen vom Typ Vestas V162 EnVentus/7,2 MW mit einer
Nabenhdhe von 169 m und einem Rotordurchmesser von 162 m (WEA BH 01 bis WEA BH 05).

Die Reichweite der Schatten der Windenergieanlagen wird gemaf /1/ errechnet. Es wird ein Linke-Trubungsfaktor von
3,5 beriicksichtigt. Dies entspricht dem Wert der grof3ten zu erwartenden Schattenwurfreichweite, wie er an klaren
Wintertagen vorkommt. Die geplanten sowie die bestehenden WEA und die sich ergebenden Werte sind in Tabelle 2.1
aufgefuhrt.

Tabelle 2.1 Auflistung der geplanten und vorhandenen WEA

Standortkoordinaten

(UTM ETRS 89) Rotor- Blattiefe (m)

ID Bezeichnung/Typ durcgr(rmnf)sser Na'\llasn(:?’)he Schattenw(tr;r;reichweite
X Y Min. Max. Mittel
WEARE  Enereon %%?AIEPS 439695 5875396 175 162 111 401 2,56 1737
WEARE  Enelcon 5,61,\7/'5\_’,\/@5 439689 5875005 175 162 111 401 256 1737
WE&RE E”eécz‘”} 5,(_)1|\3|?NEP5 440086 5875385 175 162 111 401 2,56 1737
WE&RE E”eéczor; 5’(')1,\7/'5\_’/\/'5'35 440417 5876126 175 162 111 401 2,56 1737
WEARE Enercon Ey(')ll\;%vEPS 440505 5875678 175 162 111 401 2,56 1737
WEg‘lCD EmeEe ,'\EA'VlvOl 1305 440676 5874374 101 1354 179 472 326 2214
WEACD  Enercon E-101 /305 40754 5874036 101 135,4 179 472 326 2214

02 MW
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WEA CD Enercon E -101 /

oS o W 440545 5873653 101 1354 179 472 326 2214
WEA G 01 E”erCO”M'fN'lm 30 430746 5873458 1157 1354 155 453 304 2067
WEA G 02 E”emo”,\f\,;/lo” 305 439992 5873215 101 1354 179 472 326 2214
WEA G 03 E”ercon,\f\/;/lo” 305 440414 5873153 101 1354 179 472 326 2214
WERBH — restas /\’71’22MW 439618 5879100 162 169 169 432 301 2041
WE(?ZBH En\>/e enstfss /\/71’22MW 439787 5878795 162 169 169 432 301 2041
WELBH s /V71,SZMW 440057 5878563 162 169 169 432 301 2041
WE&BH En\ye erftfss /V%EZMW 440182 5878184 162 169 169 432 301 2041
WE&BH En\>/e ensttj‘ss /\/71’22MW 440461 5877934 162 169 1,69 432 301 2041

Die Koordinaten der Standorte der WEA wurden vom Auftraggeber angegeben. Die Aufstellungsgeometrie ist mit
genauen Koordinaten im Hauptresultat im Anhang dargestellt. Uber die im Anhang dargestellten WEA hinaus sind dem
Gutachter keine vorhandenen, genehmigten oder geplanten Anlagen in immissionsrelevanter Entfernung bekannt.

3 IMMISSIONSORTE

Als Immissionsorte (I0) wurden die nachstgelegenen Wohnbebauungen ausgewahlt, fiir die von erhdhter potenzieller
Schattenwurfimmission ausgegangen werden kann. Die ausgewéhlten 10 sind unterschiedlich bewachsen und werden
als den zu beurteilenden WEA zugewandt betrachtet. Es wird davon ausgegangen, dass Bewuchs den Schattenwurf
nicht wesentlich abschwécht. Die Wohnung am Ohlhoffsweg 63 wurde nicht als 10 berlcksichtigt, da das Gebaude
geman Angaben des Auftraggebers /5/ entwohnt wird.

Die Koordinaten der 10 wurden anhand von Karten im Maf3stab 1:5.000 ermittelt. Erhebliche Abweichungen, die einen
Einfluss auf das Endergebnis haben kénnten, sind nicht zu erwarten.

4 BEURTEILUNGSVERFAHREN

Einen Einfluss auf die Schattenwurfbelastung haben die geographische Lage der WEA, der Immissionsorte (10) und
deren Lage zueinander sowie die Ortlichen Gegebenheiten. Diese Daten werden als Eingabeparameter fiir die
verwendete Software "WindPRO” der Fa. Energi- og Miljgdata, Aalborg, Danemark, in der Version 4.1.287 /2/ benutzt,
mit der Uber Sonnenstandsdiagramme und die sich dann ergebende Geometrie mdglicher Schattenwurf berechnet wird.
Die Standortkoordinaten (UTM (north)-ETRS89 Zone 32) und die Hohe uber N.N. der zu berlcksichtigenden WEA
sowie deren Nabenhohe und der Rotordurchmesser werden ermittelt und stellen den ersten Teil der EingangsgrofRen fiir
die Schattenwurfberechnung dar. Der zweite Teil ist die Festlegung der Immissionsorte. Sie werden durch die vor Ort
gewonnenen Kenntnisse tiber Wohnbebauungen anhand der Standortkoordinaten, der Hohe Uber N.N., der Gr6RRe, der
Platzierung und der Ausrichtung beschrieben. Die GréRe wird hier gemaR den Empfehlungen des Arbeitskreises
Schattenwurf unter Federfihrung des Staatlichen Umweltamtes Schleswig /3/ als annahernd punktférmig festgelegt und
durch ein horizontales Quadrat von 1 x 1 m abgebildet, dass sich auf einer Hohe von 2 m Uber dem Boden befindet.

Anhand der oben genannten Eingangsdaten erfolgt die Berechnung der maximal mdglichen Schattenwurfbelastung an
den 10. Die Berechnung der maximalen Schattenwurfbelastung an den IO entspricht dem ungiinstigsten Fall (,worst
case”), wobei folgende Annahmen getroffen werden:

e die Sonne scheint durchgehend wéhrend der gesamten Zeit zwischen Sonnenauf- und Sonnenuntergang, es
wird also stets von einem wolkenlosen Himmel ausgegangen. Eine Ausnahme hiervon sind die Zeiten, in
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denen die Sonne weniger als 3° tber dem Horizont steht. Diese werden wegen zu geringer
Strahlungsintensitat nicht berlicksichtigt.

e die Windrichtung wird stets so angenommen, dass die Rotorflache senkrecht zur Sonneneinstrahlung steht,
also den maximal méglichen Schatten verursacht.

e die WEA sind immer in Betrieb, haben also keine technisch bedingten Stillstandszeiten und immer ausreichend
starken Wind.

e der Einwirkbereich des Schattens einer WEA betragt bis zu 2500 m. Liegen Daten zur Rotorblattgeometrie der
WEA vor, wird der Beschattungsbereich anhand der Geometriedaten ermittelt.

o die angenommenen Schattenwurfrezeptoren bzw. Fenster an den 10 sind nicht durch Gebaude, Bewuchs oder
ahnliches teilweise oder ganz verdeckt.

5 BERECHNUNG DER ERGEBNISSE

Die detaillierten Gesamtergebnisse sind dem Anhang zu entnehmen.

Nach Eingabe der Eingangsdaten wurde die maximal mdgliche Schattenwurfbelastung an den ausgewahliten
Immissionsorten bestimmt. Dabei werden zum einen die Vorbelastung durch vorhandene und ggf. weitere geplante
WEA und zum anderen die resultierenden Gesamtimmissionen bestimmt. Dabei ergibt sich folgendes Ergebnis fir den
ungtinstigsten Fall:

5.1  Gesamtbelastung

Die sich an den Immissionsorten ergebenden Gesamtbelastungen sind in Tabelle 5.1 absteigend sortiert dargestellt. Es
sind hierin nur Immissionsorte aufgelistet die von Schattenwurf betroffen sind. Am Immissionsort IO 01 (Ohlhoffsweg 42,
Wardenburg) tritt die héchste Belastung durch Schattenwurf auf. Sie betréagt 350 Stunden und 45 Minuten pro Jahr,
verteilt auf 305 Tage. Die maximale Tagesbelastung betrégt 2 Stunden und 9 Minuten. Am zweitstarksten belastet ist
mit bis zu 227 Stunden und 44 Minuten pro Jahr, verteilt auf 258 Tage, und einer maximalen Tagesbelastung von 1
Stunde und 45 Minuten der IO 07 (B6seler StralRe 561A, Wardenburg). Insgesamt werden bei 48 Immissionsorte
Uberschreitungen der Richtwerte durch die geplanten und/oder die vorhandenen WEA verursacht.

Tabelle 5.1: Gesamtbelastung absteigend sortiert

L Richtwert Richtwert Richtwert Richtwert
Immissionspunkt Stunden/Jahr Stunden/Jahr eingehalten? Stunden/Tag Stunden/Tag eingehalten?

10 01 Ohlhoffsweg 42 Wardenburg 350:45:00 30:00:00 nein 2:09:00 00:30:00 nein
10 07 Boseler Stral3e 561A A AN . AE- .20)- ;
Wardenburg 227:44:00 30:00:00 nein 1:45:00 00:30:00 nein
IO 07a Boseler Stralie 545 223:47:00 30:00:00 nein 1:43:00 00:30:00 nein
Wardenburg

0 08 Boseler Strafte 579 108:19:00 30:00:00 nein 1:40:00 00:30:00 nein
Wardenburg

10 04 Pappelweg 21 Wardenburg 166:04:00 30:00:00 nein 1:09:00 00:30:00 nein
10 03 Pappelweg 15 Wardenburg 165:17:00 30:00:00 nein 1:03:00 00:30:00 nein
10 05 Rote-Erde-Weg 100 . . . . o, .
Wardenburg 142:11:00 30:00:00 nein 1:13:00 00:30:00 nein
10 09 Mastenweg 102A Wardenburg 142:00:00 30:00:00 nein 1:02:00 00:30:00 nein
10 02 Pappelweg 1 Wardenburg 134:25:00 30:00:00 nein 0:53:00 00:30:00 nein
10 18 BUseler StraRe 531 131:05:00 30:00:00 nein 1:17:00 00:30:00 nein
Wardenburg

(0003 [Rielier = aiEotiicy) L2 121:17:00 30:00:00 nein 0:40:00 00:30:00 nein
Wardenburg

10 17 Boseler Stral3e 544 1. AN . .no- .20- ;
Wardenburg 116:51:00 30:00:00 nein 1:09:00 00:30:00 nein
loJzadlls o RS C 114:16:00 30:00:00 nein 1:05:00 00:30:00 nein
Wardenburg
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10 16 Boseler StraRe 580

110:56:00 30:00:00 nein 1:05:00 00:30:00 nein
Wardenburg
10 25 Boseler Strale 455 . (e . .EQ- .a0- ;
Wardenburg 109:58:00 30:00:00 nein 0:59:00 00:30:00 nein
0 19 Boseler Strafte 532 106:13:00 30:00:00 nein 1:11:00 00:30:00 nein
Wardenburg
(0% Uit elsm a2 & 101:59:00 30:00:00 nein 1:02:00 00:30:00 nein
Wardenburg
10 15 Boseler Strafe 594 99:43:00 30:00:00 nein 1:01:00 00:30:00 nein
Wardenburg
10 27 Boseler Strafle 435B . (e ; .02 .a0- ;
Wardenburg 99:35:00 30:00:00 nein 1:03:00 00:30:00 nein
0 24 Boseler Strafte 464 95:18:00 30:00:00 nein 0:53:00 00:30:00 nein
Wardenburg
10 36 Am Denkmal 2 Wardenburg 92:50:00 30:00:00 nein 1:01:00 00:30:00 nein
I 44 Unter den Linden 22 87:17:00 30:00:00 nein 0:59:00 00:30:00 nein
Wardenburg
(9 2D [P Sl 522 86:50:00 30:00:00 nein 0:59:00 00:30:00 nein
Wardenburg
0 21 Boseler Strafte 491 84:21:00 30:00:00 nein 0:50:00 00:30:00 nein
Wardenburg
10 37 Am Denkmal 8 Wardenburg 78:04:00 30:00:00 nein 0:58:00 00:30:00 nein
10 47 Vehnberg 39 Wardenburg 77:47:00 30:00:00 nein 0:40:00 00:30:00 nein
10 13 HaupstrafRe 81 Bosel 77:23:00 30:00:00 nein 1:02:00 00:30:00 nein
10 14 HaupstralRe 83 Bosel 74:08:00 30:00:00 nein 0:54:00 00:30:00 nein
10 51 Vehnberg 10 Wardenburg 73:28:00 30:00:00 nein 0:32:00 00:30:00 nein
10 38 Am Denkmal 15 Wardenburg 72:34:00 30:00:00 nein 0:58:00 00:30:00 nein
10 35 Mastenweg 2 Wardenburg 70:49:00 30:00:00 nein 1:01:00 00:30:00 nein
10 49 Vehnberg 18 Wardenburg 70:17:00 30:00:00 nein 0:34:.00 00:30:00 nein
10 52 Vehnberg 4 Wardenburg 70:15:00 30:00:00 nein 0:31:00 00:30:00 nein
0 28 BOseler Strafe 426 68:13:00 30:00:00 nein 0:56:00 00:30:00 nein
Wardenburg
0 46 Unter den Linden 21 66:33:00 30:00:00 nein 0:48:00 00:30:00 nein
Wardenburg
10 23 Boseler Strafte 490 66:17:00 30:00:00 nein 0:42:00 00:30:00 nein
Wardenburg
10 50 Vehnberg 13A Wardenburg 66:13:00 30:00:00 nein 0:32:00 00:30:00 nein
10 39 Am Denkmal 26 Wardenburg 58:48:00 30:00:00 nein 0:50:00 00:30:00 nein
[9) &5 [l nsiareseT DR ez 57:56:00 30:00:00 nein 0:30:00 00:30:00 ja
Wardenburg
10 48 Vehnberg 23 Wardenburg 54:38:00 30:00:00 nein 0:28:00 00:30:00 ja
(973 e SRl EtoE 53:28:00 30:00:00 nein 0:38:00 00:30:00 nein
Wardenburg
10 54 Beyerstral3e 41 Wardenburg 53:10:00 30:00:00 nein 0:26:00 00:30:00 ja
0 29 Bseler Strafie 408 47:23:00 30:00:00 nein 0:52:00 00:30:00 nein
Wardenburg
10 43 Am Spielplatz 5 Wardenburg 43:10:00 30:00:00 nein 0:48:00 00:30:00 nein
10 12 HaupstrafRe 68 Bosel 42:32:00 30:00:00 nein 0:46:00 00:30:00 nein
10 40 Saarlander Weg 23 42:13:00 30:00:00 nein 0:44:00 00:30:00 nein
Wardenburg
10 11 HaupstralRe 66 Bosel 33:30:00 30:00:00 nein 0:40:00 00:30:00 nein
10 30 BUseler Strafe 398 33:03:00 30:00:00 nein 0:45:00 00:30:00 nein
Wardenburg
loJedss A L 30:39:00 30:00:00 nein 0:38:00 00:30:00 nein
Wardenburg
0 42 Saarlander Weg 30 25:53:00 30:00:00 ja 0:37:00 00:30:00 nein
Wardenburg
10 31 Boseler Stral3e 384 e . : e .20 ;
Wardenburg 18:46:00 30:00:00 ja 0:35:00 00:30:00 nein
10 32 Boseler Strafe 374 10:10:00 30:00:00 ia 0:25:00 00:30:00 ja
Wardenburg
10 33 Boseler Stralle 333 Aa. A . . o, .
Wardenburg (Ponyhof) 3:06:00 30:00:00 ja 0:14:00 00:30:00 ja
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5.2 Vorbelastung

Die sich an den betroffenden Immissionsorten ergebenden Vorbelastungen sind in Tabelle 5.2 absteigend sortiert
dargestellt. Immissionsorte an denen kein Schattenwurf auftritt, werden in der Tabelle nicht aufgefihrt. Am
Immissionsort 10 05 (Rote-Erde-Weg 100, Wardenburg) betragt die héchste Vorbelastung 142 Stunden und 11 Minuten
pro Jahr, verteilt auf 213 Tage. Die maximale Tagesbelastung betragt dort 1 Stunde und 13 Minuten. Am zweitstarksten
belastet ist mit bis zu 121 Stunden und 17 Minuten pro Jahr, verteilt auf 251 Tage, und einer maximalen
Tagesbelastung von 40 Minuten der IO 06 (Rote-Erde-Weg 102, Wardenburg). Insgesamt werden bei 7 Immissionsorte
Uberschreitungen der Richtwerte durch die vorhandenen WEA verursacht.

Tabelle 5.2: Vorbelastung absteigend sortiert

L Richtwert Richtwert Richtwert Richtwert

Immissionspunkt Stunden/Jahr Stunden/Jahr eingehalten? Stunden/Tag Stunden/Tag eingehalten?
10 05 Rote-Erde-Weg 100 142:11:00 30:00:00 nein 1:13:00 00:30:00 nein
Wardenburg
O 06 Rote-Erde-Weg 102 121:17:00 30:00:00 nein 0:40:00 00:30:00 nein
Wardenburg
10 04 Pappelweg 21 Wardenburg 54:28:00 30:00:00 nein 0:39:00 00:30:00 nein
10 03 Pappelweg 15 Wardenburg 53:48:00 30:00:00 nein 0:41:00 00:30:00 nein
10 02 Pappelweg 1 Wardenburg 51:22:00 30:00:00 nein 0:42:00 00:30:00 nein
10 54 Beyerstral3e 41 Wardenburg 32:49:00 30:00:00 nein 0:25:00 00:30:00 ja
10 48 Vehnberg 23 Wardenburg 32:32:00 30:00:00 nein 0:25:00 00:30:00 ja
10 49 Vehnberg 18 Wardenburg 28:05:00 30:00:00 ja 0:23:00 00:30:00 ja
10 50 Vehnberg 13A Wardenburg 27:35:00 30:00:00 ja 0:21:00 00:30:00 ja
10 51 Vehnberg 10 Wardenburg 25:12:00 30:00:00 ja 0:20:00 00:30:00 ja
10 52 Vehnberg 4 Wardenburg 23:45:00 30:00:00 ja 0:19:00 00:30:00 ja
10 53 Munsterscher Damm 152 23:40:00 30:00:00 ja 0:19:00 00:30:00 ja
Wardenburg
10 47 Vehnberg 39 Wardenburg 14:45:00 30:00:00 ja 0:22:00 00:30:00 ja
|0 07 Boseler Strafe 561A 7:36:00 30:00:00 ia 0:13:00 00:30:00 ja
Wardenburg
190 [Eigstcler Sl 572 3:18:00 30:00:00 ja 0:12:00 00:30:00 ja
Wardenburg
10 07a Boseler Strale 545 - .An- : .na- .20 ;
Wardenburg 1:57:00 30:00:00 ja 0:08:00 00:30:00 ja

5.3  Zusatzbelastung

Die sich an den Immissionorten ergebenden Zusatzbelastungen sind in Tabelle 5.3 absteigend sortiert dargestellt. An
funf Immissionsorten, die bereits durch die WEA der Vorbelastung mit Uberschreitung der Jahres- und/oder
Tagesrichtwerte belastet werden, wird die Belastung durch die geplanten WEA weiter erhdht. Bei diesen
Immissionsorten handelt es sich um die 10 02 bis 04, 10 48 und 10 54.

An weiteren 9 Immissionsorten (10 07, 10 07a, 10 08, 10 47 und 10 49 bis 10 53), die bereits durch die WEA der
Vorbelastung mit Schattenwurf belastet werden, dies jedoch ohne Uberschreitung der Richtwerte, fiilhren die geplanten
WEA zur gennanten Uberschreitung der Richtwerte.

Weitere 37 Immissionsorte werden durch die geplanten WEA erstmals mit Schattenwurf beaufschlagt. An 2 dieser
Immissionsorte (10 32 und 10 33) kommt es nicht zu Uberschreitungen der Richtwerte. Dennoch kommt es an den
restlichen 35 Immissionsorten (10 01, 10 09, 10 11 bis 10 31, 10 35 bis 10 46) zu Uberschreitungen.

Tabelle 5.3: Zusatzbelastung absteigend sortiert

o Richtwert Richtwert Richtwert Richtwert
Immissionspunkt Stunden/Jahr Stunden/Jahr eingehalten? Stunden/Tag Stunden/Tag eingehalten?
10 01 Ohlhoffsweg 42 Wardenburg 350:45:00 30:00:00 nein 2:09:00 00:30:00 nein
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10 07a Boseler StralRe 545

221:50:00 30:00:00 nein 1:35:00 00:30:00 nein
Wardenburg
10 07 Boseler Strafe 561A . (e ; .29, .a0- ;
Wardenburg 220:08:00 30:00:00 nein 1:32:00 00:30:00 nein
0 08 Boseler Strafte 579 195:01:00 30:00:00 nein 1:28:00 00:30:00 nein
Wardenburg
10 09 Mastenweg 102A Wardenburg 142:00:00 30:00:00 nein 1:02:00 00:30:00 nein
1018 Boseler StraRe 531 131:05:00 30:00:00 nein 1:17:00 00:30:00 nein
Wardenburg
19) &y [ Sl #44 116:51:00 30:00:00 nein 1:09:00 00:30:00 nein
Wardenburg
10 26 Boseler Strafte 443 114:16:00 30:00:00 nein 1:05:00 00:30:00 nein
Wardenburg
10 04 Pappelweg 21 Wardenburg 111:36:00 30:00:00 nein 0:30:00 00:30:00 ja
10 03 Pappelweg 15 Wardenburg 111:29:00 30:00:00 nein 0:22:00 00:30:00 ja
[9) A5 [P S S 110:56:00 30:00:00 nein 1:05:00 00:30:00 nein
Wardenburg
10 25 Boseler Strafte 455 109:58:00 30:00:00 nein 0:59:00 00:30:00 nein
Wardenburg
(9T = SRl it 106:13:00 30:00:00 nein 1:11:00 00:30:00 nein
Wardenburg
10 45 Unter den Linden 32 . nA- - .N9- .a0- f
Wardenburg 101:59:00 30:00:00 nein 1:02:00 00:30:00 nein
0 15 Bseler Strafe 594 99:43:00 30:00:00 nein 1:01:00 00:30:00 nein
Wardenburg
0 27 Boseler Strafte 4358 99:35:00 30:00:00 nein 1:03:00 00:30:00 nein
Wardenburg
(09728 = SRl DRt 95:18:00 30:00:00 nein 0:53:00 00:30:00 nein
Wardenburg
10 36 Am Denkmal 2 Wardenburg 92:50:00 30:00:00 nein 1:01:00 00:30:00 nein
10 44 Unter den Linden 22 1. nA- . =Eh B f
Wardenburg 87:17:00 30:00:00 nein 0:59:00 00:30:00 nein
10 20 Boseler Strafte 522 86:50:00 30:00:00 nein 0:59:00 00:30:00 nein
Wardenburg
0 21 Boseler Strafte 491 84:21:00 30:00:00 nein 0:50:00 00:30:00 nein
Wardenburg
10 02 Pappelweg 1 Wardenburg 83:03:00 30:00:00 nein 0:11:00 00:30:00 ja
10 37 Am Denkmal 8 Wardenburg 78:04:00 30:00:00 nein 0:58:00 00:30:00 nein
10 13 HaupstralRe 81 Bosel 77:23:00 30:00:00 nein 1:02:00 00:30:00 nein
10 14 HaupstraRe 83 Bosel 74:08:00 30:00:00 nein 0:54:00 00:30:00 nein
10 38 Am Denkmal 15 Wardenburg 72:34:00 30:00:00 nein 0:58:00 00:30:00 nein
10 35 Mastenweg 2 Wardenburg 70:49:00 30:00:00 nein 1:01:00 00:30:00 nein
10 28 Boseler Strafte 426 68:13:00 30:00:00 nein 0:56:00 00:30:00 nein
Wardenburg
10 46 Unter den Linden 21 . . : iEn .a0- ;
Wardenburg 66:33:00 30:00:00 nein 0:48:00 00:30:00 nein
0 23 Bseler Strafe 490 66:17:00 30:00:00 nein 0:42:00 00:30:00 nein
Wardenburg
10 47 Vehnberg 39 Wardenburg 63:02:00 30:00:00 nein 0:18:00 00:30:00 ja
10 39 Am Denkmal 26 Wardenburg 58:48:00 30:00:00 nein 0:50:00 00:30:00 nein
(973 e SRl EtoE 53:28:00 30:00:00 nein 0:38:00 00:30:00 nein
Wardenburg
10 51 Vehnberg 10 Wardenburg 48:16:00 30:00:00 nein 0:12:00 00:30:00 ja
oz ls s RS C L 47:23:00 30:00:00 nein 0:52:00 00:30:00 nein
Wardenburg
10 52 Vehnberg 4 Wardenburg 46:30:00 30:00:00 nein 0:12:00 00:30:00 ja
10 50 Vehnberg 13A Wardenburg 43:10:00 30:00:00 nein 0:48:00 00:30:00 nein
10 39 Am Denkmal 26 Wardenburg 42:32:00 30:00:00 nein 0:46:00 00:30:00 nein
10 53 Munsterscher Damm 152 1o . : il .20 ;
wardenburg 42:13:00 30:00:00 nein 0:44:00 00:30:00 nein
10 48 Vehnberg 23 Wardenburg 42:12:00 30:00:00 nein 0:11:00 00:30:00 ja
19) 22 [EORCIEr SiElle 502 38:38:00 30:00:00 nein 0:11:00 00:30:00 ja
Wardenburg
10 54 Beyerstral3e 41 Wardenburg 34:16:00 30:00:00 nein 0:11:00 00:30:00 ja
1929 Edseler Sueibe 4T 33:30:00 30:00:00 nein 0:40:00 00:30:00 nein
Wardenburg
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10 43 Am Spielplatz 5 Wardenburg 43:10:00 30:00:00 nein 0:45:00 00:30:00 nein
10 12 Haupstrafe 68 Bosel 42:32:00 30:00:00 nein 0:38:00 00:30:00 nein
10 40 Saarlander Weg 23 1 A0 N .27 .20 ;
Wardenburg 42:13:00 30:00:00 nein 0:37:00 00:30:00 nein
10 11 HaupstraRe 66 Bosel 33:30:00 30:00:00 nein 0:03:00 00:30:00 ja
10 30 Boseler Strafe 398 33:03:00 30:00:00 nein 0:01:00 00:30:00 ja
Wardenburg

O 41 Saarldnder Weg 37 30:39:00 30:00:00 nein 0:35:00 00:30:00 nein
Wardenburg

10 42 Saarlander Weg 30 Ea. A0 : . .20 ;
Wardenburg 25:53:00 30:00:00 ja 0:25:00 00:30:00 ja
1O Elosler Sielte £ 18:46:00 30:00:00 ja 0:14:00 00:30:00 ja
Wardenburg

|0 32 Boseler Strafe 374 10:10:00 30:00:00 ja 0:00:00 00:30:00 ja
Wardenburg

10 33 Boseler StralRe 333

Wardenburg (Ponyhof) 3:06:00 30:00:00 ja 0:00:00 00:30:00 ja

6 PROGNOSEGENAUIGKEIT

Zur Genauigkeit der Ergebnisse der Schattenwurfberechnung kann keine Aussage getroffen werden, da noch keine auf
Langzeitstudien basierenden Ergebnisse zu den Unsicherheiten der Berechnung vorliegen. Aufgrund des
angewendeten Verfahrens kann die Berechnung jedoch als konservativ im Sinne des Immissionsschutzes betrachtet
werden.

7 ABSCHLIERENDE BEURTEILUNG

Gemalf den Hinweisen zur Ermittlung und Beurteilung der optischen Immissionen von Windenergieanlagen des
Landerausschusses fur Immissionsschutz /3/ soll eine Belastung von 30 h im Jahr oder 30 min pro Tag nicht
Uberschritten werden.

Unter den oben beschriebenen Vorbedingungen ergibt die Berechnung, dass am Wohnhaus am Ohlhoffsweg 42 und an
den Wohnh&usern am Pappelweg und im Bereich der Ortschaft Benthullen eine Uberschreitung der genannten
Richtwerte nicht ausgeschlossen werden kann. Gleiches gilt fir die Wohnhauser am Mastenweg und im Bereich der
Ortschaft Vehnberg. Die Belastung der Immissionsorte durch die geplanten Anlagen ist somit als beeintréachtigend zu
werten.

Daher sollte durch eine Einrichtung, die den Schattenwurf auf das zulassige Maf3 begrenzt, der Schutz der Anwohner
vor diesen Beeintrachtigungen sichergestellt werden. GemaR /3/ kdnnen hierfur technische MalRnahmen zur zeitlichen
Beschrankung angewandt werden. Diese sollte mindestens alle Wohngeb&aude in folgenden Bereichen berlcksichtigen:

e Die Wohngeb&ude am Ohlhoffsweg 42 (10 01) und am Pappelweg 1, 15 und 21 (10 02 bis 10 04)

e Die Wohngebé&ude an der Haupstralie 66 bis 83 (reprasentiert durch die 10 11 bis 10 14) und an der Bdseler
StralRe 398 bis 594 (reprasentiert durch die 10 07, 10 07a, |10 08 und 10 15 bis 10 31)

e Die Wohngeb&dude am Mastenweg 2, 102 und 104 (représentiert durch die 10 35 und IO 09), Am Denkmal
(reprasentiert durch die 10 36 bis 10 39), Am Spielplatz (reprasentiert durch das 10 43) und am Saarlander
Weg 3 bis 39 (reprasentiert durch die 10 40 bis 42)

e Die Wohngebéaude an der StralRe Unter den Linden 21 bis 32 (reprasentiert durch die 10 44 bis 46)

¢ Die Wohngebéaude an der Vehnberg Strafie 3 bis 40 (repréasentiert durch die |10 47 bis 52), und an der StralRe
Minsterscher Damm 152 (10 53)
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Da der Richtwert von 30 Stunden pro Kalenderjahr auf Grundlage der astronomisch mdglichen Beschattung entwickelt
wurde, ist fir Abschaltautomatiken der Wert fur die tatsachliche, meteorologische Schattendauer auf 8 Stunden pro
Kalenderjahr zu berlcksichtigen.

Es ist zu beachten, dass sich die Zeitpunkte fur Schattenwurf durch die Tatsache, dass das Kalenderjahr nicht exakt
365 Tage hat, jedes Jahr leicht verschieben. Daher muss fiir eine zeitgesteuerte Abschaltung ein Kalender basierend
auf dem realen Sonnenstand zugrunde gelegt werden.

8 ZUSAMMENFASSUNG

Zur Ermittlung der Schattenwurfbelastung in der Umgebung des Windenergieparks Rote Erde wurden Berechnungen
durchgefihrt. Die 6rtlichen Parameter wurden bei einer Ortsbesichtigung am 09.04.2025 ermittelt bzw. durch
Standardvorgaben fir die Ermittlung des unguinstigsten Falles festgelegt.

Die Belastung der Immissionsorte durch Schattenwurf betragt bei einer Berechnung des ungunstigsten Falles unter
Berlicksichtigung der als Vorbelastung zu wertenden WEA maximal 350 Stunden und 45 Minuten im Jahr bzw. 2
Stunden und 9 Minuten pro Tag am 10 01 (Ohlhoffsweg 42, Wardenburg) und wird ausschlie3lich durch die neu
geplanten WEA verursacht. An 49 weiteren Immissionsorten der Betrachtung werden die Uberschreitungen der
Richtwerte durch die neu geplanten und/oder der Vorbelastung verursacht.
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11.1 Hauptergebnis Vorbelastung

Projekt Lizererter Anwendsr:

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)901-0

Berechnet:

30.09.2025 16:47/4.1.287

SHADOW - Hauptergebnis

Berechnung: Vorbelastung
Annahmen fiir Schattenwurfberechnung

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

Siehe WEA-Tabelle

Minimale relevante Sonnenhéhe tber Horizont 39

Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten

Die dargestellten Zeiten sind die astronomisch maximal méogliche
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

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

DHM: Hohenraster-Objekt: WP Rote Erde_15042025_EMDGrid_0.wpg (27)
Rasterauflésung: 1,0 m

Alle Koordinatenangaben in:
UTM (north)-ETRS89 (Europe from GPS measurements) Zone: 32

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_BH_01 439.618 5.879.109 12,6 WEA BH 01 V162 EnVentus...Ja ~ VESTAS V162-7.2-7.200 7.200 162,0 1190 2.044 9,5
WEA_BH_02 439.787 5.878.795 12,6 WEA BH 02 V162 EnVentus...Ja ~ VESTAS V162-7.2-7.200 7.200 162,0 1190 2.044 9,5
WEA_BH_03 440.057 5.878.563 12,5 WEA BH 03 V162 EnVentus...Ja  VESTAS V162-7.2-7.200 7.200 162,0 1190 2.044 9,5
WEA_BH_04 440.182 5.878.184 12,8 WEA BH 04 V162 EnVentus...Ja  VESTAS V162-7.2-7.200 7.200 162,0 1190 2.044 9,5
WEA_BH_05 440.461 5.877.934 12,9 WEA BH 05 V162 EnVentus...Ja  VESTAS V162-7.2-7.200 7.200 162,0 1190 2.044 9,5

WEA_CD_01 440.676 5.874.374 12,1 WEA CD 01 Enercon E-101...Nein ENERCON E-101-3.050 3.050 101,0 1354 2214 14,5
WEA_CD_02 440.724 5.874.036 12,3 WEA CD 02 Enercon E-101 ... Nein ENERCON E-101-3.050 3.050 101,0 1354 2214 14,5
WEA_CD_03 440.545 5.873.653 12,6 WEA CD 03 Enercon E-101...Nein ENERCON E-101-3.050 3.050 101,0 1354 2214 14,5
WEA_G_01 439.746 5.873.458 14,5 WEA G 01 ENERCON E-115 Nein ENERCON E-115-3.000 3.000 1157 1354 2.067 12,4
WEA_G_02 439.992 5.873.215 14,7 WEA G 02 ENERCON E-101 Nein ENERCON E-101-3.050 3.050 101,0 1354 2214 14,5
WEA_G_03 440.414 5.873.153 13,7 WEA G 03 ENERCON E-101 Nein ENERCON E-101-3.050 3.050 101,0 1354 2214 14,5

Schattenrezeptor-Eingabe

Nr. Name Ost Nord Z Breite Hohe Hohe Neigung  Ausrichtungsmodus Augenhohe
i.Gr. des (Zv1)
Fensters .Gr.
[m] [m] [m] [m] [°] [m]
10_01 10 01 Ohlhoffsweg 42 Wardenburg 439.782 5.876.005 13,3 10 10 20 0,0 "Gew&chshaus-Modus" 2,0
10_02 10 02 Pappelweg 1 Wardenburg 440451 5.874.925 13,1 1,0 10 20 0,0 "Gewachshaus-Modus" 2,0
10_03 10 03 Pappelweg 15 Wardenburg 440.324 5.874.848 133 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_04 10 04 Pappelweg 21 Wardenburg 440.270 5.874.822 134 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_05 10 05 Rote-Erde-Weg 100 Wardenburg 440.048 5.873.945 140 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_06 10 06 Rote-Erde-Weg 102 Wardenburg 440.085 5.874.215 139 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_07 10 07 Boseler StraBe 561A Wardenburg 439.324 5.875.871 136 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_07a IO 07a Béseler StraBe 545 Wardenburg 439.425 5.875.968 135 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_08 10 08 Boseler StraBe 579 Wardenburg 439.162 5.875.746 135 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_09 10 09 Mastenweg 102A Wardenburg 441.152 5.875.971 12,1 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_10 IO 10 Lutzweg 4 Bosel 437.897 5.875.511 11,4 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_11 10 11 HaupstraBe 66 Bosel 438.419 5.875.701 124 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_12 10 12 HaupstraBe 68 Bosel 438.555 5.875.768 12,8 10 10 20 0,0 "Gewé&chshaus-Modus" 2,0
10_13 10 13 HaupstraBe 81 Bosel 438.759 5.875.987 130 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_14 10 14 HaupstraBe 83 Bosel 438.713 5.876.165 12,5 10 10 20 0,0 "Gew&chshaus-Modus" 2,0
10_15 10 15 Boseler StraBe 594 Wardenburg 438.888 5.876.117 126 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_16 10 16 Boseler StraBe 580 Wardenburg 439.010 5.876.147 12,6 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_17 10 17 Boseler StraBe 544 Wardenburg 439.290 5.876.304 13,1 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_18 10 18 Boseler StraBe 531 Wardenburg 439.384 5.876.266 13,3 1,0 10 20 0,0 "Gewachshaus-Modus" 2,0
10_19 10 19 Boseler StraBe 532 Wardenburg 439.378 5.876.360 136 10 10 20 0,0 "Gewachshaus-Modus" 2,0
(Fortsetzung néchste Seite)...
windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, waw.emd.dk, vindpro@emd.dk 30.09.2025 16:47 / 1 windrro .
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Projekt:
WP Rote Erde 12.05.2025

SHADOW - Hauptergebnis
Berechnung: Vorbelastung

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

10_20 10 20 Boseler StraBe 522 Wardenburg
10_21 10 21 Boseler StraBe 491 Wardenburg
10_22 10 22 Boseler StraBe 502 Wardenburg
10_23 10 23 Boseler StraBe 490 Wardenburg
10_24 10 24 Boseler StraBe 464 Wardenburg
10_25 10 25 Boseler StraBe 455 Wardenburg
10_26 10 26 Boseler StraBe 443 Wardenburg
10_27 10 27 Boseler StraBe 435B Wardenburg
10_28 10 28 Boseler StraBe 426 Wardenburg
10_29 10 29 Boseler StraBe 408 Wardenburg
10_30 IO 30 Boseler StraBe 398 Wardenburg
10_31 10 31 Boseler StraBe 384 Wardenburg
10_32 10 32 Boseler StraBe 374 Wardenburg
10_33 IO 33 Boseler StraBe 333 Wardenburg (Ponyhof)
10_34 10 34 Boseler StraBe 334 Wardenburg
10_35 10 35 Mastenweg 2 Wardenburg

10_36 10 36 Am Denkmal 2 Wardenburg
10_37 10 37 Am Denkmal 8 Wardenburg
10_38 10 38 Am Denkmal 15 Wardenburg
10_39 10 39 Am Denkmal 26 Wardenburg
10_40 10 40 Saarlander Weg 23 Wardenburg
10_41 10 41 Saarlander Weg 37 Wardenburg
10_42 10 42 Saarlander Weg 30 Wardenburg
10_43 10 43 Am Spielplatz 5 Wardenburg
10_44 10 44 Unter den Linden 22 Wardenburg
10_45 10 45 Unter den Linden 32 Wardenburg
10_46 10 46 Unter den Linden 21 Wardenburg
10_47 10 47 Vehnberg 39 Wardenburg

10_48 10 48 Vehnberg 23 Wardenburg

10_49 10 49 Vehnberg 18 Wardenburg

10_50 IO 50 Vehnberg 13A Wardenburg
10_51 IO 51 Vehnberg 10 Wardenburg

10_52 10 52 Vehnberg 4 Wardenburg

10_53 10 53 Miinsterscher Damm 152 Wardenburg
10_54 10 54 BeyerstraBe 41 Wardenburg

Berechnungsergebnisse
Schattenrezeptor

Nr. Name

10_01 IO 01 Ohlhoffsweg 42 Wardenburg
10_02 IO 02 Pappelweg 1 Wardenburg
10_03 10 03 Pappelweg 15 Wardenburg
10_04 10 04 Pappelweg 21 Wardenburg
10_05 IO 05 Rote-Erde-Weg 100 Wardenburg
10_06 10 06 Rote-Erde-Weg 102 Wardenburg
10_07 10 07 Boseler StraBe 561A Wardenburg
10_07a IO 07a Boseler StraBe 545 Wardenburg
10_08 10 08 Boseler StraBe 579 Wardenburg
10_09 IO 09 Mastenweg 102A Wardenburg
10_10 IO 10 Lutzweg 4 Bésel
10_11 10 11 HaupstraBe 66 Bosel
10_12 10 12 HaupstraBe 68 Bosel
10_13 IO 13 HaupstraBe 81 Bosel
10_14 IO 14 HaupstraBe 83 Bosel
10_1510 15 Boseler StraBe 594 Wardenburg
10_16 10 16 Béseler StraBe 580 Wardenburg
10_17 10 17 Boseler StraBe 544 Wardenburg
10_18 10 18 Boseler StraBe 531 Wardenburg
10_19 10 19 Boseler StraBe 532 Wardenburg
10_20 IO 20 Boseler StraBe 522 Wardenburg
10_21 IO 21 Boseler StraBe 491 Wardenburg

(Fortsetzung néchste Seite)...

Ost

439.479
439.696
439.495
439.606
439.861
439.939
440.064
440.154
440.160
440.294
440.385
440.491
440.623
440.834
440.998
440.322
440.052
440.006
439.906
440.039
439.992
439.925
439.982
440.167
440.821
440.940
440.914
441.461
441.487
441.562
441.664
441.686
441.756
441.798
441.573

astron. max. mogl. Beschattungsdauer

Nord

5.876.423
5.876.471
5.876.643
5.876.678
5.876.653
5.876.618
5.876.703
5.876.738
5.876.857
5.876.922
5.876.975
5.877.047
5.877.122
5.877.262
5.877.452
5.876.830
5.876.773
5.876.837
5.876.888
5.876.918
5.877.022
5.877.122
5.877.129
5.876.965
5.876.771
5.876.673
5.876.866
5.875.178
5.874.947
5.875.011
5.874.940
5.875.024
5.875.037
5.874.996
5.874.627

Z Breite Hohe

[m]
13,6
13,3
13,5
13,2
13,4
13,2
13,2
12,9
13,0
13,0
12,9
12,8
12,8
12,9
11,8
12,6
13,3
13,5
13,5
13,5
13,6
13,6
13,7
13,4
12,0
12,0
12,0
13,0
12,6
13,5
13,5
13,8
13,8
13,6
12,8

[m]
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0

[m]
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0

Stunden/Jahr  Schattentage/Jahr

[h/a] [d/a]
0:00 0
51:22 84
53:48 113
54:28 120
142:11 213
12147 251
7:36 46
1:57 18
3:18 24
0:00 0
0:00 0
0:00 0
0:00 0
0:00 0
0:00 0
0:00 0
0:00 0
0:00 0
0:00 0
0:00 0
0:00 0
0:00 0

windPRO 4.1.287 [ EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Lizerzierter Anwender:
DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)901-0

Berechnet:

30.09.2025 16:47/4.1.287

Hséhe Neigung

i.Gr.

[m]
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0

Ausrichtungsmodus ~ Augenhdhe

des (Zv1)
Fensters i.Gr.
[’ [m]
0,0 "Gewéachshaus-Modus" 2,0
0,0 "Gewédchshaus-Modus" 2,0
0,0 "Gewdachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewéachshaus-Modus" 2,0
0,0 "Gewéachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewdachshaus-Modus" 2,0
0,0 "Gewéachshaus-Modus" 2,0
0,0 "Gewéachshaus-Modus" 2,0
0,0 "Gewéachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewdachshaus-Modus" 2,0
0,0 "Gewdachshaus-Modus" 2,0
0,0  "Gewachshaus-Modus" 2,0
0,0 "Gewéachshaus-Modus" 2,0
0,0 "Gewéachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewdachshaus-Modus" 2,0
0,0 "Gewdachshaus-Modus" 2,0
0,0 "Gewéachshaus-Modus" 2,0
0,0 "Gewé&chshaus-Modus" 2,0
0,0 "Gewéachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewéachshaus-Modus" 2,0
0,0 "Gewdchshaus-Modus" 2,0
0,0 "Gewéachshaus-Modus" 2,0
0,0 "Gewé&chshaus-Modus" 2,0
0,0  "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0
0,0 "Gewéachshaus-Modus" 2,0
0,0 "Gewéachshaus-Modus" 2,0
0,0  "Gewéachshaus-Modus" 2,0
0,0 "Gewachshaus-Modus" 2,0

Max.Schattendauer/Tag

[h/d]
0:00
0:42
0:41
0:39
1:13
0:40
0:13
0:08
0:12
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00

30.09.2025 16:47 / 2

WindPRD.
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DNV

Projekt: Lizerciester Anwender

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)901-0

Berechnet:

30.09.2025 16:47/4.1.287
SHADOW - Hauptergebnis

Berechnung: Vorbelastung

...(Fortsetzung von vorheriger Seite)
astron. max. mogl. Beschattungsdauer

Nr. Name Stunden/Jahr  Schattentage/Jahr ~ Max.Schattendauer/Tag
[h/a] [d/a] [h/d]
10_22 10 22 Boseler StraBe 502 Wardenburg 0:00 0 0:00
10_23 10 23 Boseler StraBe 490 Wardenburg 0:00 0 0:00
10_24 10 24 Boseler StraBe 464 Wardenburg 0:00 0 0:00
10_25 10 25 Boseler StraBe 455 Wardenburg 0:00 0 0:00
10_26 10 26 Boseler StraBe 443 Wardenburg 0:00 0 0:00
10_27 10 27 Boseler StraBe 435B Wardenburg 0:00 0 0:00
10_28 10 28 Boseler StraBe 426 Wardenburg 0:00 0 0:00
10_29 10 29 Boseler StraBe 408 Wardenburg 0:00 0 0:00
10_30 IO 30 Boseler StraBe 398 Wardenburg 0:00 0 0:00
10_31 10 31 Boseler StraBe 384 Wardenburg 0:00 0 0:00
10_32 IO 32 Boseler StraBe 374 Wardenburg 0:00 0 0:00
10_33 10 33 Boseler StraBe 333 Wardenburg (Ponyhof) 0:00 0 0:00
10_34 10 34 Boseler StraBe 334 Wardenburg 0:00 0 0:00
10_35 10 35 Mastenweg 2 Wardenburg 0:00 0 0:00
10_36 10 36 Am Denkmal 2 Wardenburg 0:00 0 0:00
10_37 10 37 Am Denkmal 8 Wardenburg 0:00 0 0:00
10_38 10 38 Am Denkmal 15 Wardenburg 0:00 0 0:00
10_39 10 39 Am Denkmal 26 Wardenburg 0:00 0 0:00
10_40 10 40 Saarlander Weg 23 Wardenburg 0:00 0 0:00
10_41 10 41 Saarlénder Weg 37 Wardenburg 0:00 0 0:00
10_42 10 42 Saarlander Weg 30 Wardenburg 0:00 0 0:00
10_43 10 43 Am Spielplatz 5 Wardenburg 0:00 0 0:00
10_44 10 44 Unter den Linden 22 Wardenburg 0:00 0 0:00
10_45 10 45 Unter den Linden 32 Wardenburg 0:00 0 0:00
10_46 10 46 Unter den Linden 21 Wardenburg 0:00 0 0:00
10_47 10 47 Vehnberg 39 Wardenburg 14:45 61 0:22
10_48 10 48 Vehnberg 23 Wardenburg 32:32 100 0:25
10_49 10 49 Vehnberg 18 Wardenburg 28:05 95 0:23
10_50 IO 50 Vehnberg 13A Wardenburg 27:35 109 0:21
10_51 10 51 Vehnberg 10 Wardenburg 25:12 100 0:20
10_52 10 52 Vehnberg 4 Wardenburg 23:45 101 0:19
10_53 IO 53 Miinsterscher Damm 152 Wardenburg 23:40 108 0:19
10_54 10 54 BeyerstraBe 41 Wardenburg 32:49 118 0:25
Gesamtdauer Beschattung an Rezeptoren pro WEA
Nr. Name Maximal
[h/a]
WEA_BH_01 WEA BH 01 V162 EnVentus - 7,2 MW 0:00
WEA_BH_02 WEA BH 02 V162 EnVentus - 7,2 MW 0:00
WEA_BH_03 WEA BH 03 V162 EnVentus - 7,2 MW 0:00
WEA_BH_04 WEA BH 04 V162 EnVentus - 7,2 MW 0:00
WEA_BH_05 WEA BH 05 V162 EnVentus - 7,2 MW 0:00
WEA_CD_01 WEA CD 01 Enercon E-101 - 3,05 MW 220:59
WEA_CD_02 WEA CD 02 Enercon E-101 - 3,05 MW  131:12
WEA_CD_03 WEA CD 03 Enercon E-101 - 3,05MW  81:54
WEA_G_01 WEA G 01 ENERCON E-115 87:07
WEA_G_02 WEA G 02 ENERCON E-101 10:19
WEA_G_03 WEA G 03 ENERCON E-101 18:36
Summen in Rezeptortabelle und WEA-Tabelle konnen sich heiden, da eine WEA gleichzeitig an zwei oder mehr p h hen kann und/oder ein Rezeptor gleichzeitig von
zwei oder mehr WEA beschattet werden kann.
windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, vwvww.emd.dk, windpro@emd.dk 30.09.2025 16:47 / 3 windero .
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DNV

11.2 Schattenwurfkarte Vorbelastung, Stunden pro Jahr

EA_BH_01

WEA BH 02

WEA BH 03

A_BH_04

Hojenhorst

Stunden/Jahr, Astron.max.mdgl.

- L |
(C) OpenStreetMap contributors, Data OpenStreetMap a

1,0 - <5,0
5,0 - <10,0

10,0 - <20,0

20,0 - <30,0

30,0 - <60,0

60,0 - <90,0

90,0 - <120,0
120,0 - <150,0
150,0 - <=1.500,0

I

s, oo

0 500 1000 1500 2000 m

Karte: EMD OpenStreetMap , MaBstab 1:48.000, Mitte: UTM (north)-ETRS89 (Europe from GPS measurements) Zone: 32 Ost: 440.590 Nord: 5.875.600

X Neue WEA % Existierende WEA (s Schattenrezeptor
Hohe der Schattenkarte: Hohenraster-Objekt: WP Rote Erde_15042025_EMDGrid_0.wpg (27)

DNV — Berichtsnr. 10537702-A-3-A — www.dnv.com

Seite 16/155



DNV

11.3 Schattenwurfkarte Vorbelastung, Tage pro Jahr

EA_BH_01 . = - el schattentage/Jahr,

Astron.max.mdgl.
WEA BH_02

WEA BH 03 L=

5-<10
WEA_BH_04 : : 10- <20

" WEA_BH_05 ‘ A~ b sneom

j ' 30 - <60
60 - <90
90 - <120
120 - <150
150 - <=365

e

[E-
./ N L
eetMap contributors, Data OpenStreetMap énd‘emhiwﬁrfs, ODbL

Hajenhorst

0 500 1000 1500 2000 m
Karte: EMD OpenStreetMap , MaBstab 1:48.000, Mitte: UTM (north)-ETRS89 (Europe from GPS measurements) Zone: 32 Ost: 440.590 Nord: 5.875.600
X Neue WEA K Existierende WEA (s Schattenrezeptor
Hohe der Schattenkarte: Héhenraster-Objekt: WP Rote Erde_15042025_EMDGrid_0.wpg (27)
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11.4 Schattenwurfkarte Vorbelastung, Minuten pro Tag

EA_BH_01 ST - < - Max. Minuten an einem Tag,
: Astron.max.mégl.
WEA BH 03 - 4 / 1-<5
g, 5- <10
WER_BH_(4 ' ; i 10- <20
~WEABH OSE _, al 20 - <30
: 30 - <60
60 - <90
90 - <120
120 - <240

240 - <=1.000

0_0750.—
J U/
10_08

0 500 1000 1500 2000 m
Karte: EMD OpenStreetMap , MaBstab 1:48.000, Mitte: UTM (north)-ETRS89 (Europe from GPS measurements) Zone: 32 Ost: 440.590 Nord: 5.875.600
A Neue WEA *  Existierende WEA s Schattenrezeptor
Hdhe der Schattenkarte: Hohenraster-Objekt: WP Rote Erde_15042025_EMDGrid_0.wpg (27)
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DNV

Hauptergebnis Zusatzbelastung

Projekt:

WP Rote Erde 12.05.2025

SHADOW - Hauptergebnis
Berechnung: Zusatzbelastung
Annahmen fiir Schattenwurfberechnung

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

Lizergierter Arwender:

DNV Energy Systems Germany GmbH
Brooktorkai 18

DE-20457 Hamburg

(048 56)901-0

Berechnet:

30.09.2025 13:49/4.1.287

Minimale relevante Sonnenhéhe tber Horizont 3°
Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten

Die dargestellten Zeiten sind die astronomisch maximal mégliche
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

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

den folgenden Annahmen:

DHM: Héhenraster-Objekt: WP Rote Erde_15042025_EMDGrid_0.wpg (27)

Rasterauflésung: 1,0 m

Alle Koordinatenangaben in:

UTM (north)-ETRS89 (Europe from GPS measurements) Zone: 32

WEA
WEA-Typ Schattendaten
Ost Nord Z Beschreibung Ak- Hersteller Typ Nenn-  Rotor- NH Beschatt.-  U/min
tu- leistung durch- Bereich
el messer
[m] [kw]  [m] [m] [m]  [U/min]
WEA_RE_01 439.695 5.875.396 13,1 WEA RE 01 Enercon E-... Ja  ENERCON E-175EP5E2-7.000 7.000 175,00 162,0 1.737 -
WEA_RE_02 439.689 5.875.005 13,4 WEARE 02 Enercon E...Ja  ENERCON E-175EPS5E2-7.000 7.000 1750 162,0 1.737 -
WEA_RE_03 440.086 5.875.385 13,1 WEARE 03 Enercon E...Ja  ENERCON E-175EPSE2-7.000 7.000 1750 162,0 1.737 -
WEA_RE_04 440.417 5.876.126 13,2 WEARE 04 Enercon E...Ja  ENERCON E-175EPSE2-7.000 7.000 1750 162,0 1.737 =
WEA_RE_05 440.505 5.875.678 13,3 WEA RE 05 Enercon E-... Ja  ENERCON E-175EPSE2-7.000 7.000 175,00 162,0 1.737 =
Schattenrezeptor-Eingabe
Nr. Name Ost Nord Z Breite Hohe Hohe Neigung  Ausrichtungsmodus Augenhche
U.Gr.  des (zZv1)
Fensters i.Gr.
(m] [m] [m] [m] [°] [m]
10_01 10 01 Ohlhoffsweg 42 Wardenburg 439.782 5.876.005 13,3 1,0 10 20 0,0 "Gewachshaus-Modus" 2,0
10_02 10 02 Pappelweg 1 Wardenburg 440451 5.874.925 13,1 1,0 10 20 0,0 "Gewachshaus-Modus" 2,0
10_03 IO 03 Pappelweg 15 Wardenburg 440.324 5.874.848 13,3 10 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10_04 10 04 Pappelweg 21 Wardenburg 440.270 5.874.822 134 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_05 IO 05 Rote-Erde-Weg 100 Wardenburg 440.048 5.873.945 140 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_06 10 06 Rote-Erde-Weg 102 Wardenburg 440.085 5.874.215 13,9 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_07 10 07 Boseler StraBe 561A Wardenburg 439324 5875871 136 10 10 20 0,0 "Gewichshaus-Modus" 2,0
10_07a 10 07a Boseler StraBe 545 Wardenburg 439.425 5.875.968 135 1,0 10 20 0,0 "Gewachshaus-Modus" 2,0
10_08 10 08 Boseler StraBe 579 Wardenburg 439.162 5.875.746 135 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_09 10 09 Mastenweg 102A Wardenburg 441.152 5.875.971 12,1 1,0 10 20 0,0 "Gewachshaus-Modus" 2,0
10_10 IO 10 Lutzweg 4 Bosel 437.897 5.875.511 11,4 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_11 10 11 HaupstraBe 66 Bosel 438419 5.875.701 12,4 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_12 10 12 HaupstraBe 68 Bosel 438555 5.875.768 12,8 1,0 10 20 0,0 "Gewichshaus-Modus" 2,0
10_13 IO 13 HaupstraBe 81 Bosel 438.759 5.875.987 130 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_14 10 14 HaupstraBe 83 Bosel 438.713 5.876.165 12,5 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_15 10 15 Boseler StraBe 594 Wardenburg 438.888 5.876.117 126 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_16 10 16 Boseler StraBe 580 Wardenburg 439.010 5.876.147 126 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_17 10 17 Boseler StraBe 544 Wardenburg 439.290 5.876.304 13,1 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_18 10 18 Boseler StraBe 531 Wardenburg 439.384 5.876.266 13,3 10 1,0 20 0,0 "Gewéachshaus-Modus" 2,0
10_19 IO 19 Boseler StraBe 532 Wardenburg 439.378 5.876.360 136 10 10 20 0,0  "Gewachshaus-Modus" 2,0
10_20 10 20 Boseler StraBe 522 Wardenburg 439.479 5.876.423 136 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_21 10 21 Boseler StraBe 491 Wardenburg 439.696 5.876.471 133 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_22 10 22 Béseler StraBe 502 Wardenburg 439.495 5.876.643 13,5 10 10 20 0,0  "Gew&chshaus-Modus" 2,0
10_23 10 23 Boseler StraBe 490 Wardenburg 439.606 5.876.678 132 1,0 10 20 0,0 "Gewichshaus-Modus" 2,0
10_24 10 24 Boseler StraBe 464 Wardenburg 439.861 5.876.653 13,4 10 1,0 20 0,0 "Gewachshaus-Modus" 2,0
10_25 10 25 Boseler StraBe 455 Wardenburg 439.939 5.876.618 132 10 10 20 0,0 "Gewachshaus-Modus" 2,0

(Fortsetzung néchste Seite)...

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

30.09.2025 16:17 / 1

WindFRH.
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DNV

Projekt: Lizerciester Anwender

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)901-0

Berechnet:

30.09.2025 13:49/4.1.287

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

Nr. Name Ost Nord Z Breite Hohe Hohe Neigung  Ausrichtungsmodus Augenhthe
i.Gr.  des (Zv1)
Fensters i.Gr.
[(m] [m] [m] [m] [°] [m]
10_26 10 26 Boseler StraBe 443 Wardenburg 440.064 5.876.703 132 10 10 20 0,0 "Gewéachshaus-Modus" 2,0
10_27 10 27 Boseler StraBe 4358 Wardenburg 440.154 5.876.738 129 1,0 10 20 0,0 "Gewédchshaus-Modus" 2,0
10_28 10 28 Boseler StraBe 426 Wardenburg 440.160 5.876.857 130 10 10 20 0,0 "Gewdachshaus-Modus" 2,0
10_29 10 29 Boseler StraBe 408 Wardenburg 440.294 5.876.922 13,0 10 10 20 0,0 "Gewdachshaus-Modus" 2,0
10_30 IO 30 Boseler StraBe 398 Wardenburg 440.385 5.876.975 12,9 10 10 20 0,0 "Gewéachshaus-Modus" 2,0
10_31 10 31 Boseler StraBe 384 Wardenburg 440.491 5.877.047 12,8 10 10 20 0,0 "Gewéachshaus-Modus" 2,0
10_32 10 32 Boseler StraBe 374 Wardenburg 440.623 5.877.122 128 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_33 IO 33 Boseler StraBe 333 Wardenburg (Ponyhof) 440.834 5.877.262 129 10 10 20 0,0 "Gewdachshaus-Modus" 2,0
10_34 10 34 Boseler StraBe 334 Wardenburg 440.998 5.877.452 11,8 10 10 20 0,0 "Gewéachshaus-Modus" 2,0
10_35 10 35 Mastenweg 2 Wardenburg 440.322 5.876.830 12,6 10 10 20 0,0 "Gewéachshaus-Modus" 2,0
10_36 10 36 Am Denkmal 2 Wardenburg 440.052 5.876.773 13,3 10 10 20 0,0 "Gewéachshaus-Modus" 2,0
10_37 10 37 Am Denkmal 8 Wardenburg 440.006 5.876.837 135 1,0 10 20 0,0 "Gewachshaus-Modus" 2,0
10_38 10 38 Am Denkmal 15 Wardenburg 439.906 5.876.888 135 1,0 10 20 0,0 "Gewdachshaus-Modus" 2,0
10_39 IO 39 Am Denkmal 26 Wardenburg 440.039 5.876.918 135 10 10 20 0,0 "Gewdachshaus-Modus" 2,0
10_40 IO 40 Saarlander Weg 23 Wardenburg 439.992 5.877.022 136 10 10 20 0,0  "Gewachshaus-Modus" 2,0
10_41 10 41 Saarlander Weg 37 Wardenburg 439.925 5.877.122 13,6 10 10 20 0,0 "Gewdchshaus-Modus" 2,0
10_42 10 42 Saarlander Weg 30 Wardenburg 439.982 5.877.129 13,7 10 10 20 0,0 "Gewéachshaus-Modus" 2,0
10_43 10 43 Am Spielplatz 5 Wardenburg 440.167 5.876.965 134 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_44 10 44 Unter den Linden 22 Wardenburg 440.821 5.876.771 120 10 10 20 0,0 "Gewdachshaus-Modus" 2,0
10_45 10 45 Unter den Linden 32 Wardenburg 440.940 5.876.673 12,0 10 10 20 0,0 "Gewdachshaus-Modus" 2,0
10_46 10 46 Unter den Linden 21 Wardenburg 440.914 5.876.866 12,0 1,0 10 20 0,0 "Gewéachshaus-Modus" 2,0
10_47 10 47 Vehnberg 39 Wardenburg 441461 5.875.178 13,0 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_48 10 48 Vehnberg 23 Wardenburg 441487 5.874.947 126 10 10 20 0,0 "Gewéachshaus-Modus" 2,0
10_49 10 49 Vehnberg 18 Wardenburg 441.562 5.875.011 135 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_50 IO 50 Vehnberg 13A Wardenburg 441.664 5.874.940 13,5 10 10 20 0,0 "Gewéachshaus-Modus" 2,0
10_51 IO 51 Vehnberg 10 Wardenburg 441.686 5.875.024 13,8 10 10 20 0,0 "Gewdchshaus-Modus" 2,0
10_52 10 52 Vehnberg 4 Wardenburg 441.756 5.875.037 13,8 10 10 20 0,0 "Gewéachshaus-Modus" 2,0
10_53 10 53 Miinsterscher Damm 152 Wardenburg 441.798 5.874.99 136 10 10 20 0,0 "Gewé&chshaus-Modus" 2,0
10_54 10 54 BeyerstraBe 41 Wardenburg 441.573 5.874.627 128 10 10 20 0,0 "Gewachshaus-Modus" 2,0
Berechnungsergebnisse
Schattenrezeptor
astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/Jahr  Schattentage/Jahr ~ Max.Schattendauer/Tag
[h/a] [d/a]
10_01 IO 01 Ohlhoffsweg 42 Wardenburg 350:45 305 2:09
10_02 IO 02 Pappelweg 1 Wardenburg 83:03 132 0:53
10_03 IO 03 Pappelweg 15 Wardenburg 111:29 126 1:03
10_04 10 04 Pappelweg 21 Wardenburg 111:36 111 1:09
10_05 10 05 Rote-Erde-Weg 100 Wardenburg 0:00 0 0:00
10_06 10 06 Rote-Erde-Weg 102 Wardenburg 0:00 0 0:00
10_07 10 07 Béseler StraBe 561A Wardenburg 220:08 258 1:45
10_07a IO 07a Boseler StraBe 545 Wardenburg 221:50 241 1:43
10_08 IO 08 Boseler StraBe 579 Wardenburg 195:01 273 1:40
10_09 10 09 Mastenweg 102A Wardenburg 142:00 200 1:02
10_10 IO 10 Lutzweg 4 Bosel 0:00 0 0:00
10_11 10 11 HaupstraBe 66 Bosel 33:30 78 0:40
10_12 10 12 HaupstraBe 68 Bosel 42:32 88 0:46
10_13 10 13 HaupstraBe 81 Bosel 77:23 168 1:02
10_14 10 14 HaupstraBe 83 Bosel 74:08 164 0:54
10_1510 15 Béseler StraBe 594 Wardenburg 99:43 200 1:01
10_16 10 16 Boseler StraBe 580 Wardenburg 110:56 1% 1:05
10_17 1O 17 Boseler StraBe 544 Wardenburg 116:51 177 1:09
10_18 10 18 Boseler StraBe 531 Wardenburg 131:05 181 1:17
10_19 10 19 Boseler StraBe 532 Wardenburg 106:13 170 1:11
10_20 IO 20 Boseler StraBe 522 Wardenburg 86:50 162 0:59
10_21 10 21 Boseler StraBe 491 Wardenburg 84:21 165 0:50
10_22 10 22 Boseler StraBe 502 Wardenburg 53:28 134 0:38
10_23 IO 23 Boseler StraBe 490 Wardenburg 66:17 145 0:42
10_24 10 24 Boseler StraBe 464 Wardenburg 95:18 140 0:53
10_25 10 25 Boseler StraBe 455 Wardenburg 109:58 144 0:59
10_26 10 26 Boseler StraBe 443 Wardenburg 114:16 120 1:05
10_27 10 27 Boseler StraBe 435B Wardenburg 99:35 107 1:03
(Fortsetzung néchste Seite)...
windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, vwvww.emd.dk, windpro@emd.dk 30.09.2025 16:17 / 2 windero .
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Projekt:
WP Rote Erde 12.05.2025

SHADOW - Hauptergebnis

Berechnung: Zusatzbelastung
...(Fortsetzung von vorheriger Seite)

Nr. Name

astron. max. mogl. Beschattungsdauer

Lizerzierter Anwender:
DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)901-0

Berechnet:

30.09.2025 13:49/4.1.287

10_28 10 28 Boseler StraBe 426 Wardenburg
10_29 IO 29 Boseler StraBe 408 Wardenburg
10_30 IO 30 Boseler StraBe 398 Wardenburg
10_31 10 31 Boseler StraBe 384 Wardenburg
10_32 10 32 Boseler StraBe 374 Wardenburg
10_33 10 33 Boseler StraBe 333 Wardenburg (Ponyhof)
10_34 10 34 Boseler StraBe 334 Wardenburg
10_35 IO 35 Mastenweg 2 Wardenburg

10_36 10 36 Am Denkmal 2 Wardenburg
10_37 10 37 Am Denkmal 8 Wardenburg
10_38 IO 38 Am Denkmal 15 Wardenburg
10_39 IO 39 Am Denkmal 26 Wardenburg
10_40 I0 40 Saarlander Weg 23 Wardenburg
10_41 10 41 Saarlander Weg 37 Wardenburg
10_42 10 42 Saarléander Weg 30 Wardenburg
10_43 10 43 Am Spielplatz 5 Wardenburg
10_44 10 44 Unter den Linden 22 Wardenburg
10_45 10 45 Unter den Linden 32 Wardenburg
10_46 10 46 Unter den Linden 21 Wardenburg
10_47 10 47 Vehnberg 39 Wardenburg

10_48 10 48 Vehnberg 23 Wardenburg

10_49 10 49 Vehnberg 18 Wardenburg

10_50 IO 50 Vehnberg 13A Wardenburg
10_51 IO 51 Vehnberg 10 Wardenburg

10_52 10 52 Vehnberg 4 Wardenburg

10_53 10 53 Miinsterscher Damm 152 Wardenburg
10_54 10 4 BeyerstraBe 41 Wardenburg

Gesamtdauer Beschattung an Rezeptoren pro WEA
Nr. Name

WEA_RE_01 WEA RE 01 Enercon E-175 EPS E2 - 7,0 MW

WEA_RE_02 WEA RE 02 Enercon E-175 EPS E2 - 7,0 MW
WEA_RE_03 WEA RE 03 Enercon E-175 EPS E2 - 7,0 MW
WEA_RE_04 WEA RE 04 Enercon E-175 EP5 E2 - 7,0 MW

WEA_RE_05 WEA RE 05 Enercon E-175 EPS E2 - 7,0 MW

Summen in Rezeptortabelle und WEA-Tabelle konnen sich

Stunden/Jahr ~ Schattentage/Jahr
[h/a] [d/a] [hyd]
68:13 &4 0:56
47:23 66 0:52
33:03 A 0:45
18:46 40 0:35
10:10 30 0:25
3:06 17 0:14
0:00 0 0:00
70:49 82 1:01
92:50 106 1:01
78:04 98 0:58
72:34 9% 0:58
58:48 82 0:50
42:13 68 0:44
30:39 58 0:38
25:53 52 0:37
43:10 64 0:48
87:17 106 0:59
101:59 132 1:02
66:33 96 0:48
63:02 122 0:40
22:06 69 0:28
42:12 101 0:34
38:38 98 0:32
48:16 115 0:32
46:30 121 0:31
34:16 &4 0:30
20:21 66 0:26
Maximal
[h/a]
495:40
368:16
393:52
861:39
414:30

da eine WEA gleichzeiti

Max.Schattendauer/Tag

an zwei oder mehr P

zwei oder mehr WEA beschattet werden kann.

windPRO 4.1.287 [ EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

hen kann undfoder ein Rezeptor gleichzeitig von

30.09.2025 16:17 / 3

WindPRD.
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11.6 Schattenwurfkarte Zusatzbelastung, Stunden pro Jahr

Stunden/Jahr, Astron.max.mdgl.

1,0-<5,0

5,0 - <10,0

10,0 - <20,0

20,0 - <30,0

30,0 - <60,0

60,0 - <90,0

90,0 - <120,0
120,0 - <150,0
150,0 - <=1.500,0

e
\\\\ |

__«_ (C)OpenStreetMap contril

0 500 1000 1500 2000 m
Karte: EMD OpenStreetMap , MaBstab 1:32.000, Mitte: UTM (north)-ETRS89 (Europe from GPS measurements) Zone: 32 Ost: 440.380 Nord: 5.875.590
X Neue WEA (s Schattenrezeptor
Hohe der Schattenkarte: Hohenraster-Objekt: WP Rote Erde_15042025_EMDGrid_0.wpg (27)
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11.7 Schattenwurfkarte Zusatzbelastung, Detail Ortslage Benthullen,
Stunden pro Jahr

Stunden/Jahr, Astron.max.mdgl. ‘vﬁé . <
1,0- <5,0

5,0 -<10,0
10,0 - <20,0
20,0 - <30,0
30,0 - <60,0
60,0 - <90,0
90,0 - <120,0
120,0 - <150,0
150,0 - <=1.500,0

l

0 250 500 750 1000m
Karte: EMD OpenStreetMap , MaBstab 1:12.000, Mitte: UTM (north)-ETRS89 (Europe from GPS measurements) Zone: 32 Ost: 439.850 Nord: 5.876.650
X Neue WEA & Schattenrezeptor
Hohe der Schattenkarte: Hohenraster-Objekt: WP Rote Erde_15042025_EMDGrid_0.wpg (27)
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11.8 Schattenwurfkarte Zusatzbelastung, Detail Ortslage Vehnberg,
Stunden pro Jahr

Stunden/Jahr, Astron.max.maogl.

1,0 - <5,0

5,0 - <10,0

10,0 - <20,0

20,0 - <30,0

30,0 - <60,0

60,0 - <90,0

90,0 - <120,0
120,0 - <150,0
150,0 - <=1.500,0

(C) OpenStreetMap conti ibi a OpenStreetMap and contributors, ODbL

0 50 100 150 200 m
Karte: EMD OpenStreetMap , MaBstab 1:5.000, Mitte: UTM (north)-ETRS89 (Europe from GPS measurements) Zone: 32 Ost: 441.652 Nord: 5.874.995
A Neue WEA s Schattenrezeptor
Hohe der Schattenkarte: Hohenraster-Objekt: WP Rote Erde_15042025_EMDGrid_0.wpg (27)
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11.9 Schattenwurfkarte Zusatzbelastung, Tage pro Jahr

Schattentage/Jahr,
Astron.max.mogl.
125
5-<10
10 - <20
20 - <30
30 - <60
60 - <90
P 90- <120
[ 120-<150
| B 1s0- <=365

"

a\* f IR
(C)\Qpen eetMap conh'llykoﬁg,ﬁ nSlreetMap and cmtﬁbutor{Z)Dbj__:

500 1000 1500 2000 m
Karte: EMD OpenStreetMap , MaBstab 1:32.000, Mitte: UTM (north)-ETRS89 (Europe from GPS measurements) Zone: 32 Ost: 440.380 Nord: 5.875.590
A Neue WEA & Schattenrezeptor
Hohe der Schattenkarte: Hohenraster-Objekt: WP Rote Erde_15042025_EMDGrid_0.wpg (27)
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11.10 Schattenwurfkarte Zusatzbelastung, Minuten pro Tag

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

joraniken, 3 P d g 3 o | 1 - <5

; 5-<10

10 - <20

20 - <30

30 - <60

60 - <90

90 - <120
120 - <240
240 - <=1.000

\
\

500 1000 1500 2000 m
Karte: EMD OpenStreetMap , MaBstab 1:32.000, Mitte: UTM (north)-ETRS89 (Europe from GPS measurements) Zone: 32 Ost: 440.380 Nord: 5.875.590

A Neue WEA & Schattenrezeptor
Hohe der Schattenkarte: Hohenraster-Objekt: WP Rote Erde_15042025_EMDGrid_0.wpg (27)
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11.11 Schattenwurfkarte Zusatzbelastung, Detail Ortslage Benthullen,

Minuten pro Tag

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

1-<5
5-<10

10 - <20
20- <30

30 - <60

60 - <90

90 - <120
120 - <240

240 - <=1.000

0 250 500 750 1000m
Karte: EMD OpenStreetMap , MaBstab 1:12.000, Mitte: UTM (north)-ETRS89 (Europe from GPS measurements) Zone: 32 Ost: 439.850 Nord: 5.876.650

A Neue WEA & Schattenrezeptor
Hohe der Schattenkarte: Hohenraster-Objekt: WP Rote Erde_15042025_EMDGrid_0.wpg (27)
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11.12 Schattenwurfkarte Zusatzbelastung, Detail Ortslage Vehnberg,
Minuten pro Tag

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

1-<5
5-<10

10 - <20

20 - <30

30 - <60

60 - <90

90 - <120
120 - <240
240 - <=1.000

Data OpenStreetMap and contributors, ODbL

0 50 100 150 200 m
Karte: EMD OpenStreetMap , MaBstab 1:5.000, Mitte: UTM (north)-ETRS89 (Europe from GPS measurements) Zone: 32 Ost: 441.652 Nord: 5.874.995

A Neue WEA (. Schattenrezeptor
Hohe der Schattenkarte: Héhenraster-Objekt: WP Rote Erde_15042025_EMDGrid_0.wpg (27)
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11.13 Hauptergebnis Gesamtbelastung

Projekt

WP Rote Erde 12.05.2025

SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung

Annahmen fiir Schattenwurfberechnung

Beschattungsbereich der WEA

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

Siehe WEA-Tabelle

Minimale relevante Sonnenhéhe tber Horizont
Tage zwischen Berechnungen
Berechnungszeitsprung

3 o
1 Tag(e)
1 Minuten

Die dargestellten Zeiten sind die astronomisch maximal mégliche
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

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

DHM: Hohenraster-Objekt: WP Rote Erde_15042025_EMDGrid_0.wpg (27)
Rasterauflésung: 1,0 m

Alle Koordinatenangaben in:
UTM (north)-ETRS89 (Europe from GPS measurements) Zone: 32

WEA

Lizenierter Anwender:
DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)901-0

Berechnet:
30.09.2025 14:27/4.1.287

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_BH_01 439.618 5.879.109 12,6 WEA BH 01 V162 EnVe...Ja  VESTAS = V162-7.2-7.200 7200 162,0 1190 2.044 9,5
WEA_BH_02 439.787 5.878.795 12,6 WEA BH 02 V162 EnVe...Ja  VESTAS = V162-7.2-7.200 7200 1620 1190 2.044 9,5
WEA_BH_03 440.057 5.878.563 12,5 WEA BH 03 V162 EnVe...Ja  VESTAS  V162-7.2-7.200 7200 1620 1190 2.044 95
WEA_BH_04 440.182 5.878.184 12,8 WEABH 04 V162 EnVe...Ja  VESTAS  V162-7.2-7.200 7200 162,0 1190 2.044 9,5
WEA_BH_05 440.461 5.877.934 12,9 WEA BH 05 V162 EnVe...Ja  VESTAS V162-7.2-7.200 7200 1620 1190 2.044 9,5
WEA_CD_01 440.676 5.874.374 12,1 WEA CD 01 Enercon E...Nein ENERCON E-101-3.050 3.050 101,0 1354 2.214 14,5
WEA_CD_02 440.724 5.874.036 12,3 WEA CD 02 Enercon E-...Nein ENERCON E-101-3.050 3.050 1010 1354 2214 14,5
WEA_CD_03 440.545 5.873.653 12,6 WEA CD 03 Enercon E... Nein ENERCON E-101-3.050 3.050 1010 1354 2214 14.5
WEA_G_01 439.746 5.873.458 14,5 WEA G 01 ENERCON E... Nein ENERCON E-115-3.000 3.000 1157 1354 2.067 124
WEA_G_02 439.992 5.873.215 14,7 WEA G 02 ENERCON E... Nein ENERCON E-101-3.050 3.050 101,0 1354 2214 14,5
WEA_G_03 440.414 5.873.153 13,7 WEA G 03 ENERCON E... Nein ENERCON E-101-3.050 3.050 1010 1354 2214 14,5
WEA_RE_01 439.695 5.875.396 13,1 WEA RE 01 Enercon E-...Ja  ENERCON E-175EP5E2-7.000 7.000 1750 162,0 1.737 a
WEA_RE_02 439.689 5.875.005 13,4 WEARE 02 EnerconE...Ja  ENERCON E-175EP5E2-7.000 7.000 1750 162,0 1.737 =
WEA_RE_03 440.086 5.875.385 13,1 WEARE 03 Enercon E...Ja  ENERCON E-175EP5E2-7.000 7.000 1750 162,0 1.737 g
WEA_RE_04 440.417 5.876.126 13,2 WEARE 04 EnerconE...Ja  ENERCON E-175EP5E2-7.000 7.000 1750 162,0 1.737 &
WEA_RE_05 440.505 5.875.678 13,3 WEA RE 05 Enercon E-...Ja  ENERCON E-175EP5E2-7.000 7.000 1750 162,0 1.737 -
Schattenrezeptor-Eingabe
Nr. Name Ost Nord Z Breite Hohe Hohe Neigung  Ausrichtungsmodus Augenhche
i.Gr. des (ZvI)
Fensters i.Gr.
[m] [m] [m] [m] [] [m]
10_01 10 01 Ohlhoffsweg 42 Wardenburg 439.782 5.876.005 13,3 1,0 10 20 0,0 "Gewachshaus-Modus" 2,0
10_02 10 02 Pappelweg 1 Wardenburg 440451 5.874.925 13,1 1,0 10 20 0,0 "Gewachshaus-Modus" 2,0
10_03 10 03 Pappelweg 15 Wardenburg 440324 5.874.848 133 10 10 20 0,0 "Gewdchshaus-Modus" 2,0
10_04 10 04 Pappelweg 21 Wardenburg 440.270 5.874.822 134 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_05 10 05 Rote-Erde-Weg 100 Wardenburg 440.048 5.873.945 140 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_06 10 06 Rote-Erde-Weg 102 Wardenburg 440.085 5.874.215 13,9 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_07 10 07 Boseler StraBe 561A Wardenburg 439.324 5.875.871 13,6 1,0 10 20 0,0 "Gewachshaus-Modus" 2,0
10_07a IO 07a Boseler StraBe 545 Wardenburg 439.425 5.875.968 13,5 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_08 10 08 Boseler StraBe 579 Wardenburg 439.162 5.875.746 13,5 1,0 10 20 0,0 "Gewachshaus-Modus" 2,0
10_09 10 09 Mastenweg 102A Wardenburg 441.152 5.875.971 12,1 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_10 IO 10 Lutzweg 4 Bosel 437.897 5.875.511 11,4 10 10 20 0,0  "Gewéachshaus-Modus" 2,0
10_11 IO 11 HaupstraBe 66 Bosel 438419 5.875.701 124 1,0 10 20 0,0 "Gewachshaus-Modus" 2,0
10_12 10 12 HaupstraBe 68 Bosel 438.555 5.875.768 12,8 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_13 10 13 HaupstraBe 81 Bosel 438.759 5.875.987 13,0 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_14 10 14 HaupstraBe 83 Bosel 438.713 5.876.165 12,5 10 10 20 0,0 "Gewachshaus-Modus" 2,0

(Fortsetzung néchste Seite)...

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt: Lizerciester Anwender

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)901-0

Berechnet:

30.09.2025 14:27/4.1.287

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

Nr. Name Ost Nord Z Breite Hohe Hohe Neigung  Ausrichtungsmodus Augenhthe
i.Gr.  des (Zv1)
Fensters i.Gr.
[m] [m] [m] [m] [°] [m]
10_15 10 15 Boseler StraBe 594 Wardenburg 438.888 5.876.117 126 10 10 20 0,0 "Gewéachshaus-Modus" 2,0
10_16 10 16 Boseler StraBe 580 Wardenburg 439.010 5.876.147 126 10 10 20 0,0 "Gewédchshaus-Modus" 2,0
10_17 10 17 Boseler StraBe 544 Wardenburg 439.290 5.876.304 13,1 10 10 20 0,0 "Gewdachshaus-Modus" 2,0
10_18 IO 18 Boseler StraBe 531 Wardenburg 439.384 5.876.266 13,3 10 10 20 0,0 "Gewdachshaus-Modus" 2,0
10_19 10 19 Boseler StraBe 532 Wardenburg 439.378 5.876.360 13,6 10 10 20 0,0 "Gewéachshaus-Modus" 2,0
10_20 IO 20 Boseler StraBe 522 Wardenburg 439.479 5.876.423 13,6 10 10 20 0,0 "Gewéachshaus-Modus" 2,0
10_21 10 21 Boseler StraBe 491 Wardenburg 439.696 5.876.471 133 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_22 10 22 Boseler StraBe 502 Wardenburg 439495 5.876.643 13,5 10 10 20 0,0 "Gewdachshaus-Modus" 2,0
10_23 10 23 Boseler StraBe 490 Wardenburg 439.606 5.876.678 13,2 10 10 20 0,0 "Gewéachshaus-Modus" 2,0
10_24 10 24 Boseler StraBe 464 Wardenburg 439.861 5.876.653 13,4 10 10 20 0,0 "Gewéachshaus-Modus" 2,0
10_25 10 25 Boseler StraBe 455 Wardenburg 439.939 5.876.618 13,2 10 10 20 0,0 "Gewéachshaus-Modus" 2,0
10_26 10 26 Boseler StraBe 443 Wardenburg 440.064 5.876.703 13,2 1,0 10 20 0,0 "Gewachshaus-Modus" 2,0
10_27 10 27 Boseler StraBe 435B Wardenburg 440.154 5.876.738 129 10 10 20 0,0 "Gewdachshaus-Modus" 2,0
10_28 10 28 Boseler StraBe 426 Wardenburg 440.160 5.876.857 13,0 10 10 20 0,0 "Gewdachshaus-Modus" 2,0
10_29 10 29 Boseler StraBe 408 Wardenburg 440.294 5.876.922 13,0 10 10 20 0,0  "Gewachshaus-Modus" 2,0
10_30 IO 30 Boseler StraBe 398 Wardenburg 440.385 5.876.975 12,9 10 10 20 0,0 "Gewdchshaus-Modus" 2,0
10_31 10 31 Béseler StraBe 384 Wardenburg 440491 5.877.047 12,8 10 10 20 0,0 "Gewéachshaus-Modus" 2,0
10_32 10 32 Boseler StraBe 374 Wardenburg 440.623 5.877.122 128 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_33 10 33 Boseler StraBe 333 Wardenburg (Ponyhof) 440.834 5.877.262 129 10 10 20 0,0 "Gewdachshaus-Modus" 2,0
10_34 10 34 Boseler StraBe 334 Wardenburg 440.998 5.877.452 11,8 10 10 20 0,0 "Gewdachshaus-Modus" 2,0
10_35 10 35 Mastenweg 2 Wardenburg 440.322 5.876.830 126 10 10 20 0,0 "Gewéachshaus-Modus" 2,0
10_36 10 36 Am Denkmal 2 Wardenburg 440.052 5.876.773 13,3 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_37 10 37 Am Denkmal 8 Wardenburg 440.006 5.876.837 135 1,0 10 20 0,0 "Gewéachshaus-Modus" 2,0
10_38 10 38 Am Denkmal 15 Wardenburg 439.906 5.876.888 13,5 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_39 10 39 Am Denkmal 26 Wardenburg 440.039 5.876.918 135 1,0 10 20 0,0 "Gewéachshaus-Modus" 2,0
10_40 IO 40 Saarlander Weg 23 Wardenburg 439.992 5.877.022 13,6 10 10 20 0,0 "Gewdchshaus-Modus" 2,0
10_41 10 41 Saarlander Weg 37 Wardenburg 439.925 5.877.122 13,6 10 10 20 0,0 "Gewdchshaus-Modus" 2,0
10_42 10 42 Saarlander Weg 30 Wardenburg 439.982 5.877.129 13,7 10 10 20 0,0 "Gewé&chshaus-Modus" 2,0
10_43 10 43 Am Spielplatz 5 Wardenburg 440.167 5.876.965 134 10 10 20 0,0  "Gewachshaus-Modus" 2,0
10_44 10 44 Unter den Linden 22 Wardenburg 440.821 5.876.771 12,0 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_45 10 45 Unter den Linden 32 Wardenburg 440.940 5.876.673 12,0 10 10 20 0,0 "Gewdachshaus-Modus" 2,0
10_46 10 46 Unter den Linden 21 Wardenburg 440.914 5.876.866 12,0 10 10 20 0,0 "Gewéachshaus-Modus" 2,0
10_47 10 47 Vehnberg 39 Wardenburg 441461 5.875.178 13,0 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_48 10 48 Vehnberg 23 Wardenburg 441.487 5.874.947 126 10 10 20 0,0  "Gewéachshaus-Modus" 2,0
10_49 10 49 Vehnberg 18 Wardenburg 441.562 5.875.011 13,5 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_50 IO 50 Vehnberg 13A Wardenburg 441.664 5.874.940 135 1,0 10 20 0,0 "Gewachshaus-Modus" 2,0
10_51 IO 51 Vehnberg 10 Wardenburg 441.686 5.875.024 138 10 10 20 0,0 "Gewéachshaus-Modus" 2,0
10_52 10 52 Vehnberg 4 Wardenburg 441.756 5.875.037 13,8 10 10 20 0,0 "Gewachshaus-Modus" 2,0
10_53 10 53 Miinsterscher Damm 152 Wardenburg 441.798 5.874.99 136 10 10 20 0,0 "Gewéachshaus-Modus" 2,0
10_54 10 54 BeyerstraBe 41 Wardenburg 441.573 5.874.627 128 10 10 20 0,0 "Gewachshaus-Modus" 2,0
Berechnungsergebnisse
Schattenrezeptor
astron. max. mdgl. Beschattungsdauer
Nr. Name Stunden/Jahr  Schattentage/Jahr Max.Schattendauer/Tag
[h/a] [d/a] [h/d]
10_01 IO 01 Ohlhoffsweg 42 Wardenburg 350:45 305 2:09
10_02 IO 02 Pappelweg 1 Wardenburg 134:25 216 0:53
10_03 10 03 Pappelweg 15 Wardenburg 165:17 239 1:03
10_04 10 04 Pappelweg 21 Wardenburg 166:04 231 1:09
10_05 IO 05 Rote-Erde-Weg 100 Wardenburg 142:11 213 1:13
10_06 10 06 Rote-Erde-Weg 102 Wardenburg 121:17 251 0:40
10_07 10 07 Béseler StraBe 561A Wardenburg 227:44 258 1:45
10_07a IO 07a Boseler StraBe 545 Wardenburg 223:47 241 1:43
10_08 IO 08 Boseler StraBe 579 Wardenburg 198:19 273 1:40
10_09 10 09 Mastenweg 102A Wardenburg 142:00 200 1:02
10_10 IO 10 Lutzweg 4 Bosel 0:00 0 0:00
10_11 10 11 HaupstraBe 66 Bosel 33:30 78 0:40
10_12 10 12 HaupstraBe 68 Bosel 42:32 88 0:46
10_13 10 13 HaupstraBe 81 Bosel ¥7:23 168 1:02
10_14 10 14 HaupstraBe 83 Basel 74:08 164 0:54
10_1510 15 Béseler StraBe 594 Wardenburg 99:43 200 1:01
10_16 10 16 Boseler StraBe 580 Wardenburg 110:56 1% 1:05
(Fortsetzung néchste Seite)...
windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, vwvww.emd.dk, windpro@emd.dk 30.09.2025 16:15 / 2 windero .
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Projekt:
WP Rote Erde 12.05.2025

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

Nr. Name

10_17 10 17 Boseler StraBe 544 Wardenburg
10_18 IO 18 Boseler StraBe 531 Wardenburg
10_19 IO 19 Béseler StraBe 532 Wardenburg
10_20 IO 20 Boseler StraBe 522 Wardenburg
10_21 10 21 Boseler StraBe 491 Wardenburg
10_22 10 22 Boseler StraBe 502 Wardenburg
10_23 10 23 Boseler StraBe 490 Wardenburg
10_24 10 24 Boseler StraBe 464 Wardenburg
10_2510 25 Boseler StraBe 455 Wardenburg
10_26 10 26 Boseler StraBe 443 Wardenburg
10_27 10 27 Boseler StraBe 435B Wardenburg
10_28 IO 28 Boseler StraBe 426 Wardenburg
10_29 10 29 Boseler StraBe 408 Wardenburg
10_30 IO 30 Boseler StraBe 398 Wardenburg
10_31 IO 31 Boseler StraBe 384 Wardenburg
10_32 10 32 Boseler StraBe 374 Wardenburg
10_33 10 33 Boseler StraBe 333 Wardenburg (Ponyhof)
10_34 10 34 Boseler StraBe 334 Wardenburg
10_35 10 35 Mastenweg 2 Wardenburg

10_36 10 36 Am Denkmal 2 Wardenburg
10_37 10 37 Am Denkmal 8 Wardenburg
10_38 IO 38 Am Denkmal 15 Wardenburg
10_39 10 39 Am Denkmal 26 Wardenburg
10_40 IO 40 Saarlander Weg 23 Wardenburg
10_41 10 41 Saarléander Weg 37 Wardenburg
10_42 10 42 Saarlander Weg 30 Wardenburg
10_43 10 43 Am Spielplatz 5 Wardenburg
10_44 10 44 Unter den Linden 22 Wardenburg
10_45 10 45 Unter den Linden 32 Wardenburg
10_46 10 46 Unter den Linden 21 Wardenburg
10_47 10 47 Vehnberg 39 Wardenburg

10_48 10 48 Vehnberg 23 Wardenburg

10_49 10 49 Vehnberg 18 Wardenburg

10_50 IO 50 Vehnberg 13A Wardenburg
10_51 10 51 Vehnberg 10 Wardenburg

10_52 10 52 Vehnberg 4 Wardenburg

10_53 10 53 Miinsterscher Damm 152 Wardenburg
10_54 10 54 BeyerstraBe 41 Wardenburg

Gesamtdauer Beschattung an Rezeptoren pro WEA
Nr. Name

WEA_BH_01 WEA BH 01 V162 EnVentus - 7,2 MW
WEA_BH_02 WEA BH 02 V162 EnVentus - 7,2 MW
WEA_BH_03 WEA BH 03 V162 EnVentus - 7,2 MW
WEA_BH_04 WEA BH 04 V162 EnVentus - 7,2 MW
WEA_BH_05 WEA BH 05 V162 EnVentus - 7,2 MW
WEA_CD_01 WEA CD 01 Enercon E-101 - 3,05 MW
WEA_CD_02 WEA CD 02 Enercon E-101 - 3,05 MW
WEA_CD_03 WEA CD 03 Enercon E-101 - 3 05 MW

_G_01 WEA G 01 ENERCON E-115

_G_02 WEA G 02 ENERCON E-101

_G_03 WEA G 03 ENERCON E-101
_RE

_01 WEA RE 01 Enercon E-175 EPS E2 - 7,0 MW
02 WEA RE 02 Enercon E-175 EPS E2 - 7,0 MW
_03 WEA RE 03 Enercon E-175 EP5 E2 - 7,0 MW
WEA_RE_04 WEA RE 04 Enercon E-175 EPS E2 - 7,0 MW
WEA_RE_05 WEA RE 05 Enercon E-175 EPS E2 - 7,0 MW

astron. max. mogl. Beschattungsdauer

Stunden/Jahr  Schattentage/Jahr
[h/a] [d/a]
116:51 177
131:05 181
106:13 170
86:50 162
84:21 165
53:28 134
66:17 145
95:18 140
109:58 144
114:16 120
99:35 107
68:13 &4
47:23 66
33:03 4
18:46 40
10:10 30
3:06 17
0:00 0
70:49 82
92:50 106
78:04 98
72:34 %
58:48 82
42:13 68
30:39 58
25:53 52
43:10 &4
87:17 106
101:59 132
66:33 9%
77:47 183
54:38 169
70:17 196
66:13 207
73:28 215
70:15 222
57:56 192
53:10 184
Maximal
[h/a]
0:00
0:00
0:00
0:00
0:00
220:59
131:12
81:54
87:07
10:19
18:36
495:40
368:16
393:52
861:39
414:30

Summen in Rezeptortabelle und WEA-Tabelle kénnen sich unterscheiden, da eine WEA gleichzeitig an zwei oder mehr p h

zwei oder mehr WEA beschattet werden kann,

windPRO 4.1.287 [ EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

1:09
142
1:11
0:59
0:50
0:38
0:42
0:53
0:59
1:05
1:03
0:56
0:52
0:45
0:35
0:25
0:14
0:00
1:01
1:01
0:58
0:58
0:50
0:44
0:38
0:37
0:48
0:59
1:02
0:48
0:40
0:28
0:34
0:32
0:32
0:31
0:30
0:26

Lizerzierter Anwender:
DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)901-0

Berechnet:

30.09.2025 14:27/4.1.287

Max.Schattendauer/Tag

30.09.2025 16:15 /3

kann und/oder ein Rezeptor gleichzeitig von

WindPRD.
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11.14 Schattenwurfkarte Gesamtbelastung, Stunden pro Jahr

Stunden/Jahr, Astron.max.méal.

1,0- <5,0

5,0 - <10,0

10,0 - <20,0

20,0 - <30,0

30,0 - <60,0

60,0 - <90,0

90,0 - <120,0
120,0 - <150,0
150,0 - <=1.500,0

G S ._:' ).

(c) 9 pes (L ect
0 500 1000 1500 2000 m
Karte: EMD OpenStreetMap , Mafistab 1:35.000, Mitte: UTM (north)-ETRS89 (Europe from GPS measurements) Zone: 32 Ost: 440.590 Nord: 5.875.900
Neue WEA Existierende WEA & Schattenrezeptor

Héhe der Schattenkarte: Héhenraster-Objekt: WP Rote Erde_15042025_EMDGrid_0.wpg (27)
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11.15 Schattenwurfkarte Gesamtbelastung, Detail Ortslage Benthullen,
Stunden pro Jahr

Stunden/Jahr, Astron.max.mdgl.

1,0 - <5,0
5,0 - <10,0

10,0 - <20,0

20,0 - <30,0

30,0 - <60,0

60,0 - <90,0

90,0 - <120,0
120,0 - <150,0
150,0 - <=1.500,0

I

Berthulien

50 500 750 1000m

Karte: EMD OpenStreetMap , MaBstab 1:12.000, Mitte: UTM (north)-ETRS89 (Europe from GPS measurements) Zone: 32 Ost: 439.850 Nord: 5.876.650
X Neue WEA * Existierende WEA (s Schattenrezeptor
Hohe der Schattenkarte: Hhenraster-Objekt: WP Rote Erde_15042025_EMDGrid_0.wpg (27)

DNV — Berichtsnr. 10537702-A-3-A
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11.16 Schattenwurfkarte Gesamtbelastung, Detail Ortslage Vehnberg,
Stunden pro Jahr

Stunden/Jahr, Astron.max.magl.

1,0 - <5,0
5,0 - <10,0

10,0 - <20,0

20,0 - <30,0

30,0 - <60,0

60,0 - <90,0

90,0 - <120,0
120,0 - <150,0
150,0 - <=1.500,0

0 50 100 150 200m
Karte: EMD OpenStreetMap , MaBstab 1:5.000, Mitte: UTM (north)-ETRS89 (Europe from GPS measurements) Zone: 32 Ost: 441.652 Nord: 5.874.995
A Neue WEA % Existierende WEA { Schattenrezeptor
Hohe der Schattenkarte: Hohenraster-Objekt: WP Rote Erde_15042025_EMDGrid_0.wpg (27)
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11.17 Schattenwurfkarte Gesamtbelastung, Tage pro Jahr

= Schattentage/Jahr,
~— © | Astron.max.mdgl.
- o J% 1-5
"~ WEA o 02 ¥ ks
s | : o - 10 - <20
N WEA BH 03 | L
LY 1 30 - <60
\ ’ 60 - <90
\ 90 - <120
W\ 120 - <150
\\
\ )
,/‘ :
e /
y
5l
&
- 4
> |
b
|
o el

0 500 1000 1500 2000 m
Karte: EMD OpenStreetMap , Malistab 1:35.000, Mitte: UTM (north)-ETRS89 (Europe from GPS measurements) Zone: 32 Ost: 440.590 Nord: 5.875.900

A Neue WEA Existierende WEA & Schattenrezeptor

Hohe der Schattenkarte: Hohenraster-Objekt: WP Rote Erde_15042025_EMDGrid_0.wpg (27)
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11.18 Schattenwurfkarte Gesamtbelastung, Minuten pro Tag

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

1-<5
5-<10

10- <20
20- <30

30 - <60

60 - <90

90 - <120
120 - <240
240 - <=1.000

: (c) OpenSt et

0 500 1000 1500 2000 m
Karte: EMD OpenStreetMap , MaBistab 1:35.000, Mitte: UTM (north)-ETRS89 (Europe from GPS measurements) Zone: 32 Ost: 440.590 Nord: 5.875.900
A Neue WEA Existierende WEA & Schattenrezeptor

Hohe der Schattenkarte: Hohenraster-Objekt: WP Rote Erde_15042025_EMDGrid_0.wpg (27)
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11.19 Schattenwurfkarte Gesamtbelastung, Detail Ortslage Benthullen,
Minuten pro Tag

Max. Minuten an einem Tag, 8enthullen
Astron.max.mdgl.

T=2<h

5-<10

10- <20

20- <30

30 - <60

60 - <90

90 - <120

120 - <240

240 - <=1.000

0 250 500 750 1000m
Karte: EMD OpenStreetMap , MaBstab 1:12.000, Mitte: UTM (north)-ETRS89 (Europe from GPS measurements) Zone: 32 Ost: 439.850 Nord: 5.876.650
X Neue WEA *  Existierende WEA & Schattenrezeptor

Hohe der Schattenkarte: Hohenraster-Objekt: WP Rote Erde_15042025_EMDGrid_0.wpg (27)
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11.20
Minuten pro Tag

0 50 100 150 200m
Karte: EMD OpenStreetMap , MaBstab 1:5.000, Mitte: UTM (north)-ETRS89 (Europe from GPS measurements) Zone: 32 Ost: 441.652 Nord: 5.874.995

¥ Existierende WEA & Schattenrezeptor
Hohe der Schattenkarte: Hohenraster-Objekt: WP Rote Erde_15042025_EMDGrid_0.wpg (27)

A Neue WEA

Schattenwurfkarte Gesamtbelastung, Detail Ortslage Vehnberg,

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

1-<5
5-<10

10 - <20

20 - <30

30 - <60

60 - <90

90 - <120
120 - <240
240 - <=1.000
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11.21 Schattenwurfkalender, grafisch

Projekt: Lizenzierter Anwendar:
WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18

DE-20457 Hamburg
(0 48 56)901-0

Berechnet:

30.09.2025 14:27/4.1.287

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

10_01: 10 01 Ohlhoffsw eg 42 Wardenburg 10_02: 10 02 Pappelw eg 1 Wardenburg
2200 ] —— \\ 200
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10_03: 10 03 Pappelw eg 15 Wardenburg 10_04: 10 04 Pappelw eg 21 Wardenburg
2200 200
2000 - o000 L
1800 - 18003 \k
too0 =] e 18003 )
= 1400 . 14003
LA LI
12:00 12004
|o:oo-:;‘ ‘_ 10:00 = a
] L . [l
08:00] o - 08:00] o -
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B e i e e B e e e e e | B L e i i e e
Jan Feb Mar Apr Mai Jun Ju Aug Sep OK Nov Dez Jan Jan Feb Mar Apr Mai Jun  Jul Aug Sep OK Nov Dez Jan
Monat Monat
10_05: 10 05 Rote-Erde-Weg 100 Wardenburg 10_06: 10 06 Rote-Erde-Weg 102 Wardenburg
22.00 2200
1 L1 v 3 L]
20:00 = \ 20:00 3 \\
18003 \lL 18003 \‘\
16:00 1+ B S P el B
§ 10} _—
N 4 N 4
12:00] 1200
s Ao 1
1000 1000 ] —~mnpen
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T e = Y ] o, A — Y
- \J\ L~ - \r.\ L~
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
WEA
I e+ _RE_01: WEA RE 01 Enercon E-175 EPS E2 - 7,0 MW I WEA_CD_02: WEA CD 02 Enercon E-101 - 3,05 MW
I v Re_02: WEA RE 02 Enercon E-175 EPS E2 - 7,0 MW [0 WEA _CD_03: WEA CD 03 Enercon E-101 - 3,05 MW
I Ve~ RE_04: WEA RE 04 Enercon E-175 EPS E2 - 7,0 MW WEA_G_01: WEA G 01 ENERCON E-115
I WeA_RE_05: WEA RE 05 Enercon E-175 EPS E2- 7,0 MW WEA_G_02: WEA G 02 ENERCON E-101
I \eA RE_03: WEA RE 03 Enercon E-175 EPS E2 - 7,0 MW I weA_G_03: WEA G 03 ENERCON E-101
I e+ CO_01: WEA CD 01 Enercon E-101 - 3,05 MW
WindPRO 4.1.287 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:15 / 1 WIndPRD.

DNV — Berichtsnr. 10537702-A-3-A — www.dnv.com Seite 39/155



DNV

Projekt:
WP Rote Erde 12.05.2025

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

10_07: 10 07 Béseler StraRe 561A Wardenburg

Lizenzierter Anwender:

DNV Energy Systems Germany GmbH
Brooktorkai 18

DE-20457 Hamburg

(0 48 56)901-0

Berechnet:

30.09.2025 14:27/4.1.287

I0_07a: 10 07a Boseler Strale 545 Wardenburg
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10_08: 10 08 Boseler Strale 579 Wardenburg

L T

Feb Mar Apr Mai  Jun  Jul
Monat

R Ry R

Aug  Sep Ok Nov

T

Dez Jan
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10_10: 10 10 Lutzw eg 4 Bosel
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10_11: 10 11 HaupstraRe 66 Bosel
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Jan  Feb Mar Apr Nov Dez Jan

WEA

I v~ RE_O1: WEA RE 01 Enercon E-175 EPS E2 - 7,0 MW
I - Re_02: WEA RE 02 Enercon E-175 EPS E2 - 7,0 MW
I V52 RE_04: WEA RE 04 Enercon E-175 EPS E2 - 7,0 MW

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

L e

Jan  Feb Mar  Apr Mai  Jun  Jul
Monat

LI e e

Aug Sep OK

T

Nov Dez Jan

[ wEA_RE_05: WEA RE 05 Enercon E-175 EPS E2- 7,0 MW
I VA _RE_03: WEA RE 03 Enercon E-175 EPS E2 - 7,0 MW
I =~ CD_01: WEACD 01 Enercon E-101 - 3,05 MW

WindFRD.

30.09.2025 16:15 / 2
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Projekt:
WP Rote Erde 12.05.2025

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

10_12: 10 12 HaupstraRe 68 Bésel

Lizenzierter Anwender:

DNV Energy Systems Germany GmbH
Brooktorkai 18

DE-20457 Hamburg

(0 48 56)901-0

Berechnet:
30.09.2025 14:27/4.1.287

10_13: 10 13 HaupstraRe 81 Bosel
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10_16: 10 16 Boseler StraRe 580 Wardenburg I0_17: 10 17 Boseler Strake 544 Wardenburg
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Monat Monat
WEA

I v~ RE_O1: WEA RE 01 Enercon E-175 EPS E2 - 7,0 MW
I - Re_02: WEA RE 02 Enercon E-175 EPS E2 - 7,0 MW
I V52 RE_04: WEA RE 04 Enercon E-175 EPS E2 - 7,0 MW

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

[ wEA_RE_05: WEA RE 05 Enercon E-175 EPS E2- 7,0 MW
I VA _RE_03: WEA RE 03 Enercon E-175 EPS E2 - 7,0 MW

windpnu.

30.09.2025 16:15 / 3
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Projekt:
WP Rote Erde 12.05.2025

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

10_18: 10 18 Boseler StraRe 531 Wardenburg

Lizenzierter Anwender:

DNV Energy Systems Germany GmbH
Brooktorkai 18

DE-20457 Hamburg

(0 48 56)901-0

Berechnet:

30.09.2025 14:27/4.1.287

10_19: 10 19 Béseler Strake 532 Wardenburg
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I v~ RE_O1: WEA RE 01 Enercon E-175 EPS E2 - 7,0 MW
I - Re_04: WEA RE 04 Enercon E-175 EPS E2 - 7,0 MW

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

[ wEA_RE_05: WEA RE 05 Enercon E-175 EPS E2- 7,0 MW
I vEA _RE_03: WEA RE 03 Enercon E-L75 EPS E2 - 7,0 MW

30.09.2025 16:15 / 4

winanu.
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DNV

Projekt: Lizenzierter Anwender:
WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18

DE-20457 Hamburg
(0 48 56)901-0

Berechnet:
30.09.2025 14:27/4.1.287

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung
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windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:15 /5 Wi n d P Rﬂ.

DNV — Berichtsnr. 10537702-A-3-A — www.dnv.com Seite 43/155



DNV

Projekt: Lizenzierter Anwender:
WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18

DE-20457 Hamburg
(0 48 56)901-0

Berechnet:
30.09.2025 14:27/4.1.287

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung
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windPRO 4.1.287 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:15 / 6 wind Fﬂﬂ.
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DNV

Projekt:
WP Rote Erde 12.05.2025

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

10_36: 10 36 Am Denkmal 2 Wardenburg

Lizenzierter Anwender:

DNV Energy Systems Germany GmbH
Brooktorkai 18

DE-20457 Hamburg

(0 48 56)901-0

Berechnet:

30.09.2025 14:27/4.1.287
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windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

[ wEA_RE_05: WEA RE 05 Enercon E-175 EPS E2- 7,0 MW

windpnu.

30.09.2025 16:15 / 7
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DNV

Projekt:
WP Rote Erde 12.05.2025

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

10_42: 10 42 Saarlander Weg 30 Wardenburg

Lizenzierter Anwender:

DNV Energy Systems Germany GmbH
Brooktorkai 18

DE-20457 Hamburg

(0 48 56)901-0

Berechnet:

30.09.2025 14:27/4.1.287

10_43: 10 43 Am Spielplatz 5 Wardenburg
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I r RE_04: WEA RE 04 Enercon E-175 EPS E2 - 7,0 MW
[ WEA_RE_05: WEA RE 05 Enercon E-175 EPS E2 - 7,0 MW
I V/EA_RE_03: WEA RE 03 Enercon E-175 EPS E2 - 7,0 MW

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

I =/ cD_ot: WEACDO1 Enercon E-101 - 3,05 MW
i | WEA_CD_02: WEA CD 02 Enercon E-101 - 3,05 MW

windpnu.

30.09.2025 16:15 / 8
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DNV

Projekt:
WP Rote Erde 12.05.2025

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

10_48: 10 48 Vehnberg 23 Wardenburg

Lizenzierter Anwender:

DNV Energy Systems Germany GmbH
Brooktorkai 18

DE-20457 Hamburg

(0 48 56)901-0

Berechnet:
30.09.2025 14:27/4.1.287

10_49: 10 49 Vehnberg 18 Wardenburg
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[ WEA_RE_0S: WEA RE 05 Enercon E-175 EP5 E2 - 7,0 MW
I \EA_RE_03: WEA RE 03 Enercon E-175 EPS E2 - 7,0 MW
I v~ CD_01: WEA CD 01 Enercon E-101 - 3,05 MW

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

I | WEA_CD_02: WEA CD 02 Enercon E-101 - 3,05 MW
[0 WEA_CD_03: WEACD 03 Enercon E-101 - 3,05 MW

windpnu.

30.09.2025 16:15 / 9
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DNV

Projekt: Lizenzierter Anwender:
WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18

DE-20457 Hamburg
(0 48 56)901-0

Berechnet:

30.09.2025 14:27/4.1.287
SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

10_54: 10 54 BeyerstraRe 41 Wardenburg
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I A RE_03: WEA RE 03 Enercon E-175 EPS E2 - 7,0 MW " WEA_CD_03: WEA CD 03 Enercon E-101 - 3,05 MW

I v~ CD_01: WEA CDO1 Enercon E-101 - 3,05 MW WEA_G_02: WEA G 02 ENERCON E-101
WEA_CD_02: WEA CD 02 Enercon E-101 - 3,05 MW [ WEA_G_03: WEA G 03 ENERCON E-101
windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:15 / 10 win d PR D.
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DNV

11.22 Schattenwurfkalender, tabellarisch

Projokt

WP Rote Erde 12.05.2025

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: I0_01 - IO 01 Ohlhoffsweg 42 Wardenburg
Annahmen fiir Schattenwurfberechnung

Die dargesteliten Zeiten sind die astronomisch maximal mégliche 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
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Liengierter Arwender:

DNV Energy Systems Germany GmbH

Brooktorkai 18
DE-20457 Hamburg
(048 56)001-0

Berednet:
30.09.2025 14:27/4.1.287

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

Tag im Monat

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

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

windPRO 4.1.287 | EMD International A/S, Tel. +45 96 35 44 44, vww.emd.dk, windpro@emd.dk
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0651 (WEA_RE_04) | 0502 0704 (WEA_RE_O%;
9 0750 WEARE D4 (2150 42 07:46 (ARA_RE_O4
0651 (WEA_FE_O4) | 0502 07:04 (WEA_RE_O4
9 0740 (WEARE OF) 2168 42  (7:46 (WEARE D4
0652 (WEA_RE_04) [ 0502 07:04 (WEA RE_O4
S8 07S0 (WEARE D) 2188 42 (7:96 (WEARE O%
Q651 (WIA_RE_OF) | 0503 07708 (WIA_RE O3
57 0740 (WEARE O4) 12158 42 (7:45 (WA RE 4.
0652 (WEA RE_O4) | 0503 0704 (WEA_RE D
S5 0740 MEARE.D4) 12150 42 07:48 (WRARE 04)
0652 (WEA_RE_O4) | 0503 O7:04 (WEA_RE.OV)
S 0798 (WEA RE OF) [21%8 @2 5 (WEA_RE_04)
Q652 (WEA_RE_O4) | 0704 (WEA_RE_04)
% 0748 WEARE DN [2188 43 (07:47 (WEARE 04
0654 (WIA_RE_O4) 07455 (WEA_RL_O5
S4 0740 WEARE O4) 2158 43 07:40 (WEA_RE_04]
0654 (WEA_FE_O1) 10505 0704 (WEA_RE_O4,
S 0743 WEARE ON) 12158 44 (7:43 (WEARE OX
06754 (WEA_RE_O4) |
53 0797 (WEARE O4) )
| 58
1954 1 1um
(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

30.09.2025 16:16 / 1

WindFRﬂ.
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DNV

Projekt; Lizeraierter Acmwender:

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)901-0

Barechnet!
30.09.2025 14:27/4.1.287

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: I0_01 - IO 01 Ohlhoffsweg 42 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| ramust | September Ok tober |Dezember
0704 (WEA_RE_04) | 05:44 0659 (WEA_RE_O4) | 06:36 |07:28 1001 (WEA_RE_00) | 0817 09:55 (WEA_RE_0D)
5 07:95 (WEA_RE 04) | 214 63 0802 (WEA_RE_O4) | 2019 | 1907 1035 (WEA_RE_03) | 16:16 128 13:22 (WEA_RE_O1)
0704 (WEa_} | o8:a8 0650 (WEA_RE_O1) | 08:38 | o7 1000 (WEA_RE_03) | 0819 00:56 (WEA_RE (%)
45 07:49 (WEA_RE 04) | 21:22 63 03,02 (WEA_RE_O1) | 20017 | 19:05 1037 WEA_RE U3) [ 1616 127 13:22 (WEA_RE_O1)
07:04 (WEA_RE _04) | 05:47 0659 (WEA_RE_D1) | 06:40 107:31 0958 (WEA_RE _03) | 0620 09:56 (WEA_RE_03)
46 0750 (WEA_RE_04) | 21:20 63 0802 (WEA_RE_D3) | 2014 | 19:02 1252 (WEA RE _01) [ 1618 127 13:22 (WEA_RE 02
0704 (WEA_FE 04) | 05:49 06:59 (WEA RE_O1) | 06:42 1073 0957 (WEA_RE_03) | (822 9157 (WEA RE_03)
46 0750 (WEA_RE 04) | 21118 63 0942 WEARE 1) | 20:12 | 15:00 1256 (WEARE 01) 136114 127 13:23 (WEA RE ).
07204 (WEA_RE_04) | 05:58 0700 (WEA_RE_D4) | 06:43 107:35 0955 (WEA_RE_03) | 0823 09157 (WEA_RE_D3F)
47 0781 (WEA_RE 04) | 21:17 62 0E02 (WEA _RE_D4) | 20:10 | 18:58 125G (WEA RE 01) | 1613 127  13:23 (WEA _RE_01]
07 04 (WEA_RE 04) | 0552 07:00 (WEA_RE_O4) | 06:45 |73 0954 A . 0958 (WEA _RE_03)
48 0752 (WEA_RE 04) | 2115 62 0502 (WEA RE_O4) | 20:07 |18:55 1301 (WEARE_01) | 16203 127 13:24 (WEA RE OF
0704 (WEA_RE_D4) | 05:59 0700 (WEA_RE_D4) | 06:47 |07:38 09:54 (WEA_FE_03) | 0626 0959 (WFA_RF_03)
49 07:51 (WEA_RE_04) | 21:13 61 0001 (WEA_RE_D4) | 2005 [10:53 1303 (WEARE O1) | 1612 126 13:24 (ATA_RE_D1)
07:03 (WEA_RE O4) | 06:56 0700 ARE_O4) 1 06:48 | 07 3 (WEA_RE w27 09:% (WEA_RE_0G)
49 0752 (WEA_FE_D4) | 21:11 62 0802 (WA RE_04) | 20:03 | 38:58 1305 (WEARE 01) 136132 126 13:24 (WRA_RE 01
07403 (WEA_FE_D4) | 05:57 0700 (WEA_RE_D4) | 06:50 107:42 0952 (AEA_FE_( 2% 10100 (WEA_RE_09)
S0 07:53 (WEA_RE_04) | 21.09 61 0001 (WEA_RE_D4) | 20:00 | 10:48 1306 (WTA_RE_O01) | 1632 124 1225 (WDA_RE_O)
07203 (WEA_RE_04) | 05:58 0701 (WEA_RE_03) | 06:52 | 07:44 0952 (WEA_RE_OY) 10:01 (WEA_RE_03)
S0 0753 (WEA_RED4) | 21:07 60 0901 (WEA_RE_DY) | 1958 | 18:46 00 (WEA_RE_03) [ 16:11 124 13:35 (WEA_REG_OI
0702 (WEA_RE_04) | 06:01 0700 (WEA_RE_04) | 06:53 107:46 0951 (WEA_RE_(3) | 0031 10:01 (WEA_RE_3)
52 07:54 (WEA_RE_04) | 22:08 59 0759 (WEA_RE_ON) | 1955 | 18:44 1309 (WEA_RE 01) {1621 125 13:26 (WEA_RE_O1)
0702 (WEA_RE_04) | 06:02 0701 (WEA_RE_DA) | 08:5% | 02:a7 0951 (WEA_RE_(3) | 0822 :01 (WEA_RE
53 0755 (WEA_RE04) [ 2103 50 0753 (WeA_SE_04) | 1953 | 19:41 1210 (MEARE_D1) [ 16208 125 12:26 (WEA_RE_0))
07:03 (WEA_RE_04) | 06:04 0702 (WEA_RE_O4) 1 06:57 107:49 0951 (WEA_RE_03) | 0033 10:02 (WEA_RE_0D)
53 07:56 (WEA_RE_04) | 21:01 57 0759 (WEA_RE_O¥) | 19:51 11835 13:11 (WEA_RE 01) | 16:11 123 13:26 (WEA_RE_O1)
0702 (WEA_RE _04) | 06:06 07:02 (WEA_RE_O1) | 06:59 | o751 0950 (WEA_RE_03) | 0834 10:03 (WEA_RE_03)
54 0756 (WEA_RE 04) | 20:50 55 0757 (WEA RE_D1) | 19:48 | 18:37 13:12 (WEARE 01) [ 16:11 123 13:27 (WEA RE D1
0702 (WEA_RE_04) | 06:07 0703 (WEA_RE_O4) | 07.00 | 07:53 0950 (Wea_RE_03) | 0635 10:03 (WEA_RE_OY)
S5 0757 (WEA_KE 04) | 20:57 84 07:57 (WEA_RE_O4) | 19:46 | 18:38 13113 (WEAKE_01) | 16:11 123 13:27 (WEA RE_01
0702 (WEA_RE _04) | 06:09 07403 (WEA_RE_O1} | 0702 107:58 0950 (WEA RE 03) | 0835 10104 (WEA_RE_03)
55 0757 WEA_RE 04) | 20:55 52 07455 (WEARE_O4) | 19:43 | 1832 13113 WEARE D1) | 1611 122 13:28 (WBA_RE_O1
07:01 (WEA_RE_04) | 06:11 0708 (WEA_RE_ON) | 0704 | 07:%6 0950 _0%) | 083 10:05 (WEA_RE_OY
57 (748 (WEARE O4) | 20053 51 07:55 (WEARE.OW) | 19:41 11830 13:14 (WEA RE 00) (1611 122 13:28 (WEA RE 0%
07:01 (WEA_RE_O4) | 06:12 07:05 (WEA_AE_O) | 0705 107:56 0950 (WEA_FE 05 | 0637 10,04 (WEA RE 03
57 07758 (WEA_RE_D4) | 20:51 49 0754 (WEARE_DY) | 19:39 |18:28 13:15 WEARE D)) 116112 122 13:28 (WEA_RE_OL]
07:0) (WEA_RE_D4) | 06:14 0705 (WEA_RE_D4) | 07:07 0859 (WEA_RE_0S) | 06:00 095] (WEA_RE_(0) | 0658 10:05 (ABA_RE_03)
0 02O (WEAREOA) | 20448 46 O07S2OWEARE OM) 119:3% 7 09106 (WEARE.0G) | 18:26 1316 (WEA FE O1) 16122 122 13:29 (WEA RE 0L
07:01 (WEA_RE 04) | 05:16 0707 (WEA_RE_D4) 1 07:09 08:53 (WEA_RE_(5) | 06:02 095 (WEA RE_03) | 0638 10:06 (WEA_RE_03)
S5 0750 (WEA_RE_D4) | 20:46 43 0750 (WGARE_D4) [19:34 15 09:12 (WEA_RE_05) | 18:23 13116 (WEA RS _01) | 16:12 122 13:30 (WEARE 0L
07:00 (WEA_RE_04) | 0610 0700 (WEA_RE_D4) | 07:13 00:45 (W 08:04 0951 (WEA_RE_03) | 0839 10:06 (WEA_RE_CQ)
5 0TS (WEARE 04) [ 20144 40 O07:43 WEARE.OA) 119:31 25 09:l4 (AEARE_(6) | 18:21 13:17 MWEARE 01) | 1613 123 13:30 (WEARE_DY
07:01 (WEA_RE_04) | 06:19 07:10 (WEA_RE_04) | 07:12 08:47 (WEA_RE_05) | 08:06 095) (WEA_RE_(G) | 0840 10:07 (WFA R
S0 0900 (WEA_RE_D4) | 20:42 36 07:46 (ASA_RE_ |19 30 09:17 (AEA_FE_0S) | 19:19 13:17 (WEA_PS _01) | 16:03 122 13:30 (ARA_RE_O1)
07:00 (WEA_RE_04) | 06:21 07:12 (WEA_RE_O4) | 07:14 00:45 (WEA_RE_0S) | 00:07 0952 (AEA_RE_0O) | 0040 10:07 (WEA, 09
60 0800 (WEA_RE 04) | 20:40 32 07:44 (WE, 11926 3 o9 ARE_(5) | 18:17 1310 (ABARE 01) | 1614 122 1331 £
07:00 (WEA_RE_04) | 06:23 07:14 (WEARE_D4) | 07:16 08:42 (WEA_RE_0S) | 08:09 52 (WEA_RE_(G) | 0941 10:08 (WEA_RE_(G)
€0 0000 (WEA_RE_04) | 20.37 27 07:41 (WEA_RE_O4) 119:24 37 09:19 (WEA_RE_0S) | 30:15 13:19 WEA_RE O01) | 1634 122 13:32 (WEA_RE_DI)
07:00 (WEA_RE_04) | 06:24 07:18 (WEA_RE_O4) | 07:17 08:41 (WEA_RE_(S) | 07:11 0953 (WEA_RE_(3) | 0841 10:08 (WEA_RE_03)
61 0201 (WEA_KE 0Q)| 20:38 19 37 (WEARE_OF) | 19:22 30 00:20 (WEA_RE_(S) | 17113 13:10 (WEARE 01) | 16128 122 13:32 (WEA_RE_O1
0700 (WEA_FE 04} | 06:26 0726 (WEA_RE_04) 10719 08:4) (WEA_RE_(S) | 07:33 0952 (WEA_RE_03) | 0841 {(WEA_RE_02)
61 0001 (WEA_PE 04) | 20:23 1 0727 (WIA_RE_O4) | 19:19 42 09:22 (WEA_RE_0S) | 17:11 1319 (WEARE 01) | 1645 122 12:32 (WEA_RE_D1)
07:00 (WEA_RE_04) | 06:28 orn 08:39 (WEA_RE_(S) | 07:15 0953 (WEA_KE _(13) | 08211 09 (WEA_RE_0%)
6 0802 (WEA_FE04) | 2031 13917 43 0922 (WEAFE.05) | 1709 1320 MEARE ) 1636 123 13:33 (WEAREOY
07:00 WEA_RE 04) | 06:30 107:23 08:37 (WEA_RE_05) | 07:17 (WEA_RE_03) | 0842 10:00 (WEA_RE,
62 0802 RE_04) | 20:28 119:18 45 09:22 (WEA_RE_05) | 17.07 1320 (WEA_RE_01) | 1617 123 13:33 (WEA_RE_O1)
0899 (WEA_RE_04) | 08:31 (07:2a 08:37 (WEA_RE_(S) | 07:16 09555 (WEA_RE_(13) | 082 10:00 (WEA_RE_03
63 0802 (WEARE.O4) | 2026 119012 4% 0923 (WEAFE.05) | 1704 1321 WEARE 1) 1618 123 13:33 (WEAREOY
07:00 (WEA_RE _O4) | 06:33 10726 08:36 (WEA_RE_05) | 07:20 0954 (WEA_RE_03) | 0642 10:10 (WEA_RE_03)
62 0902 (WEA_RE_D4) | 20:4 119:10 47 00:23 (WEA_RE_0S) | 17:02 1321 (WEARE OI) [ 16719 123 12:34 (WEA_RE DI
06759 (WEA_RE D4} | 06:35 i 10722 1082 10:10 (WEA RE_03)
63 08:02 (WEA_RE_04) | 20:21 1 | 17:01 11620 124 13:35 (WEA RE DI
| 457 13 | 3 |1 2%
1658 ] 1299 1 413 | I |1
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (55:MM) Schattenanfang  (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS5:MM) Schattenende (WEA mit letztem Schatten)
ind
windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30,09,2025 16:16 / 2 Windrro
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Projekt:

DNV

WP Rote Erde 12.05.2025

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: I0_02 - IO 02 Pappelweg 1 Wardenburg
Annahmen fiir Schattenwurfberechnung

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

Lizermerter Acwends::
DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet!
30.09.2025 14:27/4.1.287

Die Windenergieanlage/n ist/sind immer in Betrieb

| Rz |Februar Marz 1April Mai | Juni
1] 0842 10:34 (WEA_CD_01) | 08:13 10:58 (WEA_CD_01) [07:17 | O7:04 | 0557 20:29 (WEA_RE_01)
| 1621 40 1UI4(WEACDO0D)|17:11 10 1008 (WEACD 01} | 18:05 | 2001 | 058 47 20:57 (WEA_RE (
2| 0842 10:34 (WEA_CD,_01) | 08:11 o715 | o702 | 0555 20:28 (WEA,
11622 40  11:44 (WEALCD_01) | 17:13 [18:07 [ 2003 |2057 47 20:58
308141 10:35 (WEA_CD_01) | 08:10 107:12 | 06589 | 0553 20:8
[ 1623 40 11:15 (WEA_CD_O01) | 17:18 [19:09 | 20105 | 058 % 20:59
410841 10:35 (WEA_CD_01) | 08:08 j07:11 [ 0657 105551 20:27
[16:25 41 11:16 (WEACD_01) | 17:17 |18:0 | 20:07 (2100 % 21:00
5 | 08141 10:35 (WEA_CD_01) | 08:06 jo7:08 | 06555 | 65:49 20:27
|16:26 41 11:16 (WEALCD_01) | 17:49 [18:42 | 2005 j2102 42 21:00
6| 0841 10:36 (WEA_CD_01) | 08:05 |07:06 [ 06552 19:10 (WEA_RE_02) | 16:47 20:27
116:27 41 11:17 (WEA_CD_01) | 17:21 [18:14 | 20110 6 19:26 (NEARE02) [ 2004 41 19:33 (WEA_RE_02) 21:01
7| 08:90 10:36 (WEA_CD_01) | 08:03 [07:04 | 06550 19:06 (WEA_RE_02) | 065:45 18:53 (WEA_RE_02) 20:26
11628 41 11:17 (WEA_CD_01) | 17:22 11846 [20:12 23 19:29 (WEARRE02) | 20:05 38 19:31 (WEA_RE_02) 21:01
8| 08:40 10:36 (WEA_CD_01) | 08:01 107:010 | 05:48 19:02 (WEA_RE_02) | 05:42 18:54 (WEA_RE_02) 20:26
1630 41 11:17 (WEACD_O1) | 17:24 [18:18 | 2004 28 1931 (WEARE02)| 2107 36  19:30 (WEA_RE_02) 21:02
9| 08:39 10:37 (WEA_CD_01) | 07:59 [06:59 | 054S 19:01 (WEA_RE_02) | 05:42 18:5 (WEA_RE_02) 20:26
11631 41 11:18 (WEA_CD_01) | 17:26 [18:20  [20:16 32 1933 (WEARE02)| 21:09 33 19:29 (WEARE_02) 21:02
10 | 08:39 10:37 (WEA_CD_01) | 07:57 |06:57 | 06:43 18:58 (WEA_RE_02) | 05:40 (WEA_RE_02) 20:%
1633 41 11:18 (WEACD_01) | 17:23 18:22 | 20:47 36 1934 (MEARE02) | 20010 31 (WEA_RE 02) 21:03
11| 08:38 10:37 (WEA_CD_01) | 07:55 06:54 | 0641 18:57 (WEA_RE_02) | (638 (WEA_RE_02) 20:%6
16:34 42 11:19 (WEA_CD_OI) | 17:30 19:83 |09 F 196 (WEAREO2) |22 28 (WEA_RE_02) 2104
12 | 08:37 10:38 (WEA_CD_01) | 0753 0652 | 0538 18:55 (WEA_RE_02) | 05:36 (WEA_RE_02) 205
1636 41 11:19 (WEACD_01) | 17:32 18:35 | 021 42 1937 (WEARE O2) | 2414 B (WEA_RE_02) 21:04
13 | 08:36 10:38 (WEA_CD_01) | 07:51 0650 | 06:36 18:54 (WEARE_02) | 0635 (WEA_RE_02) 20:5
11637 41 11:19 (WEACD_01) | 17:34 [18:27 | 20:23 A4 19:38 (WEARE02)[ 2115 0 (WEA_RE_02) 21:04
14 | 08:36 10:38 (WEA_CD_01) | 07:49 [06:47 [ 06:34 18:52 (WEA_RE_02) | (633 19:06 (WEA_RE_02) 20:26
1639 42 11:20 (WEALCD DY) | 17:36 [18:29  [2025 46 19:38 (WEARE02) | 21:17 14  19:20 (WEARE_02) 2105
15 | 08:35 10:39 (WEA_CD_01) | 07:47 06:45 | 06:31 18:51 (WEA_RE_02) | (6:31 20:26
16:40 41 11:20 (WEA_CD_01) | 17:38 18:31 [ 2026 48 19:39 (WEA_RE_02) | 21:19 2105
16 | 0834 10:39 (WEA_CD_01) | 07:45 0642 | 06:29 18:51 (WEA_RE_02) | 05:30 20:26
16:42 41 11:20 (WEA_CD_01) | 17:40 1833|2028 48 19:39 (WEA_RE 02) | 21:20 21:08
17| 0823 10:40 (WEA_CD_01) | 07:43 06:40 | 06:27 18:50 (WEA_RE_02) | 05:28 20:26
1644 41 11:21 (WEACD_04) | 17:42 18:3% |30 S0 19:90 (WEARE 02) | 21:22 21:06
18 | 08:32 10:41 (WEA_CD_01) | 07:41 0638 [06:25 18:50 (WEA_RE_02) | (5:27 20:%6
16:45 40 11:21 (WEA_CD_01) | 17:44 18:36 | 2032 S0 19:%0 (WEA_RE_02) | 21:23 2106
19 [ 08:31 10:41 (WEA_CD_01) | 07:38 06:35 | 06:22 16:45 (WEARE_02) | 05:25 20:26 (WEA_RE_01)
16:47 39 11:20 (WEACD_01) | 17:46 18:38 | 2034 51 19:39 (WEARE_02) | 21:25 21:07 (WEA_RE_01)
20 08:30 10:42 (WEA_CD_01) | 07:37 0633 | 05:20 18:48 (WEA_RE_02) | (5:24 20:26 (WEA_RE_01)
16:49 39 11:21 (WEA_CD_01) | 17:48 [18:40 | 20:35 52 19:40 (WEA_RE_02) | 21:27 21:07 (WEA_RE_D1)
21| 08:29 10:43 (WEA_CD_01) | 07:35 0631|0648 18:45 (WEARE_02) | 05:22 20:26 (WEA_RE_01)
1650 3% 11:21 (WEA_CD_01) | 17:50 [18:42 | 20:37 52 19:40 (MEARE_02) | 21:28 21:07 (WEA_PE_01)
2 |08:27 10:43 (WEA_CD_01) | 07:33 |06:28 | 06:16 18:47 (WEA_RE_02) | 06:21 20:27 (WEA_RE_01)
1652 37 11:20 (WEACD_01) | 17:52 1843 [2039 53 19:40 (WEARRE_02) | 2030 21:08 (WEA_RE_01)
23| 08:26 10:44 (WEA_CD_01) | 07:31 06:26 | 06:14 18:47 (WEA_RE_02) | 05:19 20:27 (WEA_RE_01)
1654 36 11:20 (WEA_CD_01) | 1753 18:45 [ 2041 53 19:90 (WEARE 02) | 21:31 21:08 (WEA_RE_01)
24 | 08:28 10:44 (WEA_CD_01) | 07:28 06:22 06:12 18:47 (WEA_RE_02) | 05:18 20:27 (WEA_RE_O1)
1656 35 11:19 (WEACD_01) | 1755 18:47 | 2042 53 19:40 (WEARE 02) | 21:32 40 21:07 (WEA_RE_O1)
% | 08:23 10:46 (WEA_CD_01) | 07:26 06:21  [06:09 18:47 (WEA_RE_02) | 06:17 20:28 (WEA_
1658 33 1119 (WEACD_01) | 1757 1849 | 044 52 19:39 (WEA_RE 02) | 21:34 g 40 2108 (WEA_RE 01)
% | 08:22 10:45 (WEA_CD_01) | 07:24 06:19 | 06:07 18:47 (WEARE_02) | 05:16 20:38 (WEA_RE_01) | 05:03 20:23 (WEARE_01)
1200 32 11:18 (WEA_CD_01) | 17:59 18:51 46 52 1939 (WEARE02)] 2135 8 2046 (WEALREO1) | 21558 40  21:08 (WEA_RE_01)
7 | 08:21 10:48 (WEA_CD_01) | 07:22 06:16 | 0505 18:47 (WEA_RE_02) | 05:14 20:35 (WEA_RE_D1) | 065:03 20:28 (WEA_RE_01)
[1701 30 11:18 (WEACD_01) | 18:01 18:52 |48 52 19:39 (WEARE02) | 2137 14 20:40 (WEARE O1) | 2158 40 21:08 (WEA_RE_01)
%] 08:19 10:49 (WEA_CD_01) | 07:20 06:14 | 05:03 18:42 (WEA RE_02) | (6:13 20:33 (WEA_RE_01) | 05:04 20:29 (WEA_RE_01)
1703 28 11:17 (WEACD_01) | 18:03 [18:54 | 2050 S0 19:38 (WEARE02)| 2138 18 20:51 (NEARREO1)| 20:58 39  21:08 (WEA_RE_01)
2 | 08:18 10:50 (WEA_CD_01) | jo7:11 | 0801 18:48 (WEA_RE_02) | 05:12 20:32 (WEA_RE_01) | 05:04 20:30 (WEA_RE_01)
[17:05 25 11:15(WEA_CD_01) | [19:56  [2051 S0 1933 (WEARRE02) | 2139 22 20:54 (WEARREO1) | 21:58 39 21:09 (WEA_RE_01)
30 | 08116 10:52 (WEA_CD_01) 07:09 | 0659 18:48 (WEA_RE_02) | 05:11 20:31 (WEA_RE_01) | 05:05 20:29 (WEA_RE_01)
1707 21 11:14 (WEA_CD_01) 1958|2053 49 19:37 (WEARE02) | 2141 24 20:95 (WEARE_01) | 21:58 39 21:08 (WEA_RE_01)
31| 08:15 10:55 (WEA_CD_01) 07:07 5:10 20:30 (WEA_RE_01)
1709 17 11:12 (WEACD_01) 20:00 2142 % 20:5% (WEARE01)
Sonnenscheinstundan | 254 | 275 | 37 | 418 | 4%0 | S5
astr.max.mogl Beschattung l 1146 | 10 | | 1121 | 604 | 1128
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (55:MM) Schattenanfang  (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS5:MM) Schattenende (WEA mit letztem Schatten)
.
windPRO 4,1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:16 / 3 WlndPRu.
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Projekt:

DNV

WP Rote Erde 12.05.2025

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: I0_02 - IO 02 Pappelweg 1 Wardenburg
Annahmen fiir Schattenwurfberechnung

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

Lizermerter Acwends::
DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet!
30.09.2025 14:27/4.1.287

Die Windenergieanlage/n ist/sind immer in Betrieb

| Rz |Februar Marz 1April Mai | Juni
1] 0842 10:34 (WEA_CD_01) | 08:13 10:58 (WEA_CD_01) [07:17 | O7:04 | 0557 20:29 (WEA_RE_01)
| 1621 40 1UI4(WEACDO0D)|17:11 10 1008 (WEACD 01} | 18:05 | 2001 | 058 47 20:57 (WEA_RE (
2| 0842 10:34 (WEA_CD,_01) | 08:11 o715 | o702 | 0555 20:28 (WEA,
11622 40  11:44 (WEALCD_01) | 17:13 [18:07 [ 2003 |2057 47 20:58
308141 10:35 (WEA_CD_01) | 08:10 107:12 | 06589 | 0553 20:8
[ 1623 40 11:15 (WEA_CD_O01) | 17:18 [19:09 | 20105 | 058 % 20:59
410841 10:35 (WEA_CD_01) | 08:08 j07:11 [ 0657 105551 20:27
[16:25 41 11:16 (WEACD_01) | 17:17 |18:0 | 20:07 (2100 % 21:00
5 | 08141 10:35 (WEA_CD_01) | 08:06 jo7:08 | 06555 | 65:49 20:27
|16:26 41 11:16 (WEALCD_01) | 17:49 [18:42 | 2005 j2102 42 21:00
6| 0841 10:36 (WEA_CD_01) | 08:05 |07:06 [ 06552 19:10 (WEA_RE_02) | 16:47 20:27
116:27 41 11:17 (WEA_CD_01) | 17:21 [18:14 | 20110 6 19:26 (NEARE02) [ 2004 41 19:33 (WEA_RE_02) 21:01
7| 08:90 10:36 (WEA_CD_01) | 08:03 [07:04 | 06550 19:06 (WEA_RE_02) | 065:45 18:53 (WEA_RE_02) 20:26
11628 41 11:17 (WEA_CD_01) | 17:22 11846 [20:12 23 19:29 (WEARRE02) | 20:05 38 19:31 (WEA_RE_02) 21:01
8| 08:40 10:36 (WEA_CD_01) | 08:01 107:010 | 05:48 19:02 (WEA_RE_02) | 05:42 18:54 (WEA_RE_02) 20:26
1630 41 11:17 (WEACD_O1) | 17:24 [18:18 | 2004 28 1931 (WEARE02)| 2107 36  19:30 (WEA_RE_02) 21:02
9| 08:39 10:37 (WEA_CD_01) | 07:59 [06:59 | 054S 19:01 (WEA_RE_02) | 05:42 18:5 (WEA_RE_02) 20:26
11631 41 11:18 (WEA_CD_01) | 17:26 [18:20  [20:16 32 1933 (WEARE02)| 21:09 33 19:29 (WEARE_02) 21:02
10 | 08:39 10:37 (WEA_CD_01) | 07:57 |06:57 | 06:43 18:58 (WEA_RE_02) | 05:40 (WEA_RE_02) 20:%
1633 41 11:18 (WEACD_01) | 17:23 18:22 | 20:47 36 1934 (MEARE02) | 20010 31 (WEA_RE 02) 21:03
11| 08:38 10:37 (WEA_CD_01) | 07:55 06:54 | 0641 18:57 (WEA_RE_02) | (638 (WEA_RE_02) 20:%6
16:34 42 11:19 (WEA_CD_OI) | 17:30 19:83 |09 F 196 (WEAREO2) |22 28 (WEA_RE_02) 2104
12 | 08:37 10:38 (WEA_CD_01) | 0753 0652 | 0538 18:55 (WEA_RE_02) | 05:36 (WEA_RE_02) 205
1636 41 11:19 (WEACD_01) | 17:32 18:35 | 021 42 1937 (WEARE O2) | 2414 B (WEA_RE_02) 21:04
13 | 08:36 10:38 (WEA_CD_01) | 07:51 0650 | 06:36 18:54 (WEARE_02) | 0635 (WEA_RE_02) 20:5
11637 41 11:19 (WEACD_01) | 17:34 [18:27 | 20:23 A4 19:38 (WEARE02)[ 2115 0 (WEA_RE_02) 21:04
14 | 08:36 10:38 (WEA_CD_01) | 07:49 [06:47 [ 06:34 18:52 (WEA_RE_02) | (633 19:06 (WEA_RE_02) 20:26
1639 42 11:20 (WEALCD DY) | 17:36 [18:29  [2025 46 19:38 (WEARE02) | 21:17 14  19:20 (WEARE_02) 2105
15 | 08:35 10:39 (WEA_CD_01) | 07:47 06:45 | 06:31 18:51 (WEA_RE_02) | (6:31 20:26
16:40 41 11:20 (WEA_CD_01) | 17:38 18:31 [ 2026 48 19:39 (WEA_RE_02) | 21:19 2105
16 | 0834 10:39 (WEA_CD_01) | 07:45 0642 | 06:29 18:51 (WEA_RE_02) | 05:30 20:26
16:42 41 11:20 (WEA_CD_01) | 17:40 1833|2028 48 19:39 (WEA_RE 02) | 21:20 21:08
17| 0823 10:40 (WEA_CD_01) | 07:43 06:40 | 06:27 18:50 (WEA_RE_02) | 05:28 20:26
1644 41 11:21 (WEACD_04) | 17:42 18:3% |30 S0 19:90 (WEARE 02) | 21:22 21:06
18 | 08:32 10:41 (WEA_CD_01) | 07:41 0638 [06:25 18:50 (WEA_RE_02) | (5:27 20:%6
16:45 40 11:21 (WEA_CD_01) | 17:44 18:36 | 2032 S0 19:%0 (WEA_RE_02) | 21:23 2106
19 [ 08:31 10:41 (WEA_CD_01) | 07:38 06:35 | 06:22 16:45 (WEARE_02) | 05:25 20:26 (WEA_RE_01)
16:47 39 11:20 (WEACD_01) | 17:46 18:38 | 2034 51 19:39 (WEARE_02) | 21:25 21:07 (WEA_RE_01)
20 08:30 10:42 (WEA_CD_01) | 07:37 0633 | 05:20 18:48 (WEA_RE_02) | (5:24 20:26 (WEA_RE_01)
16:49 39 11:21 (WEA_CD_01) | 17:48 [18:40 | 20:35 52 19:40 (WEA_RE_02) | 21:27 21:07 (WEA_RE_D1)
21| 08:29 10:43 (WEA_CD_01) | 07:35 0631|0648 18:45 (WEARE_02) | 05:22 20:26 (WEA_RE_01)
1650 3% 11:21 (WEA_CD_01) | 17:50 [18:42 | 20:37 52 19:40 (MEARE_02) | 21:28 21:07 (WEA_PE_01)
2 |08:27 10:43 (WEA_CD_01) | 07:33 |06:28 | 06:16 18:47 (WEA_RE_02) | 06:21 20:27 (WEA_RE_01)
1652 37 11:20 (WEACD_01) | 17:52 1843 [2039 53 19:40 (WEARRE_02) | 2030 21:08 (WEA_RE_01)
23| 08:26 10:44 (WEA_CD_01) | 07:31 06:26 | 06:14 18:47 (WEA_RE_02) | 05:19 20:27 (WEA_RE_01)
1654 36 11:20 (WEA_CD_01) | 1753 18:45 [ 2041 53 19:90 (WEARE 02) | 21:31 21:08 (WEA_RE_01)
24 | 08:28 10:44 (WEA_CD_01) | 07:28 06:22 06:12 18:47 (WEA_RE_02) | 05:18 20:27 (WEA_RE_O1)
1656 35 11:19 (WEACD_01) | 1755 18:47 | 2042 53 19:40 (WEARE 02) | 21:32 40 21:07 (WEA_RE_O1)
% | 08:23 10:46 (WEA_CD_01) | 07:26 06:21  [06:09 18:47 (WEA_RE_02) | 06:17 20:28 (WEA_
1658 33 1119 (WEACD_01) | 1757 1849 | 044 52 19:39 (WEA_RE 02) | 21:34 g 40 2108 (WEA_RE 01)
% | 08:22 10:45 (WEA_CD_01) | 07:24 06:19 | 06:07 18:47 (WEARE_02) | 05:16 20:38 (WEA_RE_01) | 05:03 20:23 (WEARE_01)
1200 32 11:18 (WEA_CD_01) | 17:59 18:51 46 52 1939 (WEARE02)] 2135 8 2046 (WEALREO1) | 21558 40  21:08 (WEA_RE_01)
7 | 08:21 10:48 (WEA_CD_01) | 07:22 06:16 | 0505 18:47 (WEA_RE_02) | 05:14 20:35 (WEA_RE_D1) | 065:03 20:28 (WEA_RE_01)
[1701 30 11:18 (WEACD_01) | 18:01 18:52 |48 52 19:39 (WEARE02) | 2137 14 20:40 (WEARE O1) | 2158 40 21:08 (WEA_RE_01)
%] 08:19 10:49 (WEA_CD_01) | 07:20 06:14 | 05:03 18:42 (WEA RE_02) | (6:13 20:33 (WEA_RE_01) | 05:04 20:29 (WEA_RE_01)
1703 28 11:17 (WEACD_01) | 18:03 [18:54 | 2050 S0 19:38 (WEARE02)| 2138 18 20:51 (NEARREO1)| 20:58 39  21:08 (WEA_RE_01)
2 | 08:18 10:50 (WEA_CD_01) | jo7:11 | 0801 18:48 (WEA_RE_02) | 05:12 20:32 (WEA_RE_01) | 05:04 20:30 (WEA_RE_01)
[17:05 25 11:15(WEA_CD_01) | [19:56  [2051 S0 1933 (WEARRE02) | 2139 22 20:54 (WEARREO1) | 21:58 39 21:09 (WEA_RE_01)
30 | 08116 10:52 (WEA_CD_01) 07:09 | 0659 18:48 (WEA_RE_02) | 05:11 20:31 (WEA_RE_01) | 05:05 20:29 (WEA_RE_01)
1707 21 11:14 (WEA_CD_01) 1958|2053 49 19:37 (WEARE02) | 2141 24 20:95 (WEARE_01) | 21:58 39 21:08 (WEA_RE_01)
31| 08:15 10:55 (WEA_CD_01) 07:07 5:10 20:30 (WEA_RE_01)
1709 17 11:12 (WEACD_01) 20:00 2142 % 20:5% (WEARE01)
Sonnenscheinstundan | 254 | 275 | 37 | 418 | 4%0 | S5
astr.max.mogl Beschattung l 1146 | 10 | | 1121 | 604 | 1128
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (55:MM) Schattenanfang  (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS5:MM) Schattenende (WEA mit letztem Schatten)
.
windPRO 4,1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:16 / 3 WlndPRu.
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DNV

Projekt:

WP Rote Erde 12.05.2025

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: I0_02 - IO 02 Pappelweg 1 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

Lizermerter Acwends::
DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet!
30.09.2025 14:27/4.1.287

| Juati | August |September |Oktober  |November |Dezember
1105:06 20:30 (WEA_RE_O1) | 05:44 19:10 (WEA_RE_02) | 06:36 18:56 (WEA_RE_02) | 07:28 | 07:24 08:17 10:20 (WEA_CD_01)
12157 33 21:08 (WEARE OL)|21:24 26 1936 (WEARE 02) ] 20119 39  19:35 (WEARE 02) | 19:07 | 16:59 16:6 41 1101 (WEACD_01)
2| 05:06 20:30 (WEA_RE_O1) | 0546 19:08 (WEA_RE_02) | 06:38 18:57 (WEA_RE_02) [ 07:30 | 07:26 08:19 10:20 (WEA_CD_01)
12157 33 2008 AEARE O 12122 20 19:37 (WEARE 02) | 20017 36  19:33(WEARE_02) | 19:05 | 16:57 16:15 41 11:01 (WEACD_01)
2| 05:07 20:31 (WEA_RE_O1) | 0S:47 19:07 (WEA_RE_02) | 06:40 18:58 (WEA_RE 02) | 07:31 | 07:2% 08:20 10:20 (WEA_CD_01)
2187 37 21:08 (WEARE O1) | 21:20 32 1939 (WEA_RE 02) | 20134 32 19:30 (WEA RE 02) [ 19:02 | 16:5% 16:5 41 1101 (WEACD01)
40508 20:31 (WEARE_O1) | 0549 19:05 (WEA_RE_02) | 06:42 19:00 (WEARE 02) [ 07:33 [ 07:3 08:22 10:21 (WEALCD_01)
2156 37 2108 WEAREO1)[21:18 34 19:39 (WEARE02) | 20:12 28  19:28 (WEARE_02) [ 19:00 | 16:53 16:14 41 1102 (WEALD_01)
510509 20:32 (WEA_RE_O1) | (551 19:04 (WEA_RE_02) | 06:43 19:02 (WEA_RE_02) | 07:35 | 07:32 08:23 10:21 (WEACD_01)
| 2156 36 21:08 WEAREO1) | 20:17 37 19:41 (WEARE 02) | 20010 24 19:26 (WEARE_02) [ 18556 | 16:51 16:13 41 1102 (WEACD_01)
6]05:10 20:33 (WEA_RE_01) | 1552 19:03 (WEA_RE_02) | 06:45 19:05 (WEA_RE_02) | 07:37 | 07:34 08:24 10:21 (WEA_CD_01)
2155 35 21:08(WEAREO1) |21:15 39 19:42(MEARE 02) | 20:07 16  19:21(WEARE_02) [ 18555 | 16:49 [16:13 41 1102 (WEACD_01)
7105:11 20:34 (WEA_RE_O1) | 0554 19:01 (WEA_RE_02) | 06:47 [07:38  |07:35 |08:26 10:22 (WEA_CD_01)
2154 34 2008 WEAREO1) [ 20:13 41 19:42 (WEARE_02) | 20:05 11853 | 16:47 [16:12 41 11:03 (WEACD_01)
8105:12 20:33 (WEA_RE_O1) | 0556 19:01 (WEA_RE_02) | 06:43 107:40 | 07:37 08:27 10:23 (WEA_CD_01)
12184 33 21:06 WEA_RE_O1) | 21:11 42 19:43 (WEA_RE _02) | 20:03 |13:51 | 16:48 16:12 40 1102 (WEA_CD_01)
9| 05113 20:34 (WEA_RE_O1) | 0557 18:59 (WEA_RE_02) | 06:50 jo742  |07:3% 08:28 10:23 (WEA_CD_01)
12153 32 21:06 (WEARE O1) | 2109 45  19:44 (WEA_RE_02) | 20:00 [18:48 | 16:44 16:12 40 11:03 (WEALD01)
10 | 05:14 20:35 (WEA_RE_01) | 1559 18:59 (WEA_RE 02) | 06:52 |07:44 | 07:41 10:29 (WEA_CD_01) | 08:29 10:24 (WEA_CD_01)
2152 30 20:05 WEARE_O1) | 2107 45 19:44 (WEA_RE_02) | 19:58 [13:46 [ 16:42 10 1039 (WBAD O1) [16:11 40 11:04 (WEACD_01)
11| 05:15 20:3 (WEA_RE_O1) | 0501 18:57 (WEA_RE_02) | 06:53 [07:45  [07.43 10:25 (WEA (D 01) | 08:30 10;24 (WEALD_01)
2151 29 2105 WEARE O1) | 2108 47 19:44 (WEARE 02) | 1955 |18:44 | 16:41 18 1043(WEACD O1) |16:11 40 1104 (WEACD.01)
12 | 05:16 20:37 (AEA_RE_O1) | 06:02 18:57 (WEA_RE_02) | 06:55 107:47 | O7:S 10:23 (WEA_CD_01) | 08:32 10:25 (WEA_CD_01)
2151 27 21:04 WEARE 01) [ 2103 48 19:45 (WEA_RE_02) | 19:53 [18:41  [16:33 22 1045 (WEACDO1) [16:11 39 1104 (WEALCD.01)
13 | 05:17 20:39 (WEA_RE_O1) | 06:04 18:57 (WEA_RE_02) | 06:57 |07:49 | 07:47 10:22 (WEACD_01) | 08:33 10:25 (WEA_CD_01)
12150 25  21:04 (WEA_RE_O1) | 2101 49 19:46 (WEA_RE_02) | 19:51 118:39 [ 1637 5 1047 (WEA_CD_01) | 16:11 39 11.04 (WEA_CD_01)
14 | 05:18 20:40 (WEA_RE_01) | 06:06 18:55 (WEA_RE_02) | 06:53 107:51 | 07:48 10:21 (WEA_CD_01) | 08:34 10:26 (WEACD_01)
12149 23 21:03 (WEAREO1) | 059 50  19:45 (WEARE_02) | 19:48 [18:37  |16:3% 28 1049 (WEACD01) [16:11 39 1105 (WEACD 01)
15 | 05:19 20:42 (WEA_RE_01) | 06207 18:55 (WEA_RE_02) | 07:00 07:53 | 07:50 10:20 (WEA_CD_01) | 08:35 10:27 (WEA_CD_01)
2148 19 21:01 (WEARE_O1) | 2057  S1  19:46 (WEARE_02) | 19:46 1835 | 16:34 30 1050 (WEACD01) [16:11 38 11:05 (WEACD_01)
16 | 05:21 20:43 (WEA_RE_O1) | 06:09 18:54 (WEA_RE_02) | 07:02 07:54 | 07:52 10:13 (WEACD_01) | 08:35 10:27 (WEACD_01)
2047 17 20100 (WEARE 01) | 2055 51 19:45 (WEA_RE 02) | 19:43 1932|1633 32 10SI(WEACD01)|16:11 39 1106 (WEACD01)
7| 05:22 20:46 (WEA_RE_O1) | 06:11 18:54 (WEA_RE_02) | 07:04 |o7:56 | 07:54 10:18 (WEA_CD_01) | 08:36 10:28 (WEA_CD_01)
2145 11 20:57 (WEARE_O1) [ 2053 52 19:46 (WEARE_02) | 19:41 J18:30  [16:31 3 1052(WEALCDO1) [16:11 38 1106 (WEACD.01)
18 | 05:23 106:12 18:54 (WEARE _02) | 07:06 10758 |07:5% 10:18 (WEA (D_01) | 08:37 10:28 (WEA_LD.01)
21:44 12051 52 19:46 (WEARE 02) | 19:39 19:28 |16 35 1053(WEACD.O1) [16:12 3B 1106 (WEACD.01)
19| 05:25 10614 18:53 (WEARE_02) | 07:07 08:00 | 07:57 10:18 (WEA CD_01) | 08:38 10:29 (WEA_CD.01)
2143 12048 52 19:45 (WEARE_02) | 19:36 18:26  116:29 36 10S4(WEALD.01) |16:42 38  11:07 (WEACD.O1)
200526 106:16 18:53 (WEA_RE_02) | 07:09 0302 | 07:99 10:18 (WEACD_01) | 08:38 10:29 (WEACD_01)
21:42 | 046 52 19:45 (WEA_RE_02) | 19:24 |12 | 16:27 337 1055 (WEA_(D _01) | 16:12 39 1108 (WEA CD_01)
21| 05:27 108:18 18:52 (WEA_RE_02) | 07:11 j08:04 | 08:01 10:18 (WEACD_01) | 08:39 10:29 (WEACD_01)
21:41 12044 52 19:44 (WEARE 02) | 19:31 118:21 | 16:6 38 10S6(WEACD 01) [16:13 38 1107 (WEACD.O1)
2| 05:29 | 08:19 18:52 (WEA_RE_02) | 07:12 | 08:05 | 08:03 10:18 (WEA_(D _01) | 08:40 10:30 (WEA _CD_01)
2139 12042 52 19:44 (WEARE02) | 19:23 J13:19  [16:5 39 1057(WEACDO1) | 16:13 38 1108 (WEACD.O1)
2| 0530 1 06:21 18:53 (WEA_RE_02) | 07:14 03:07 | 03:04 10:18 (WEA_CD_01) | 08:40 10:30 (WEA_CD_01)
21338 12040 S1 19:44 (WEARE 02) | 19:26 18:17 | 16:24 39 1057 (WEACO01) |16:14 38 11:08 (WEACD01)
24 | 05:32 | 08:23 18:52 (WEA_RE_02) | 07:16 08:09 | 08:06 10:18 (WEA_CD_01) | 08:40 10:30 (WEA_CD_01)
2136 12037 51 19:43 (WEA_RE_02) | 19:4 18:45  [16:22 40 1053 (WEALDO) [16:14 39 1109 (WEALD01)
%0533 [ 06:24 18:52 (WEA_RE_02) | 07:17 07:11 | 08:08 10:18 (WEA_CD_01) | 08:41 10:22 (WEA_CD_01)
2135 12035 51 19:43 (WEARE 02) | 19:22 1743 11621 41 1059 (WEACD 01) [16:15 38 11:10 (WEACD.01)
% | 0535 | 06:26 18:52 (WEARE_02) | 07:19 07:13 | 08:09 10:18 (WEA_CD 01) | 08:41 1032 (WEACD.01)
21:33 12033 49 19:41(WEARE 02) | 19:15 17:41 [16:20 40 1058 (WEACD.01) [16:15 38 11:10 (WEACD.01)
7 |05:36 108:28 18:53 (WEA_RE_02) | 07:21 07:15 0811 10:18 (WEA_CD_01) | 08:41 10:32 (WEACD_01)
21:32 | 2031 48 19:41 (WEARE_02) | 19:17 | 17:08 [16:19 41 1059 (WEA_CD 01) | 16:16 39 11:11 (WEACD.O1)
20538 106:30 18:53 (WEA_RE_02) | 07:23 107:47 10813 10:19 (WEA_CD_01) | 08:42 10:32 (WEACD-01)
| 21:30 120:28 47 19:40 (WEARE_02) | 19:44 [17:07  116:8 41 1100(WEACD 01)|16:47 39  11:11(WEACD01)
29| 05:39 19:18 (WEA_RE_02) | 06:31 18:53 (WEA_RE_02) | 07:4 107:18 | 08:14 10:19 (WEA_CD_01) | 08:42 10:33 (WEA_CD_01)
1220 9 19:27 WEARE_02) | 2026 46  19:39 (WEA_RE_02) | 15:12 117:04  [16:18 41 {IO0(WEAKDO1) [16:18 39 1112 (WEACDO1)
30 | 05:41 19:15 (WEA_RE_02) | 06:33 13:54 (WEA_RE_02) | 07:26 070 |08:16 10:19 (WEA_CD_01) | 08:42 10:33 (WEA_CD_01)
2127 16 19:31 WEARE_02) | 20:24 44 19:38 (WEA_RE_02) | 19:10 17:02 | 16147 41 1100 (WEAKD01) [16:19 39 11:12 (WEACDO1)
31| 05:42 19:12 (WEA_RE_02) | 06:35 18:55 (WEA_RE_02) | o7z | 08:42 10:34 (WEA_CD_01)
225 21 1933 WEARE02) 2021 42 19:37 (WEARE_02) | 1701 | 16:20 39 11:13 (WEALD01)

Somnenschainstundan | 508 | a%7 ] | 3% | ®2 | 23
astr max.mogl Beschuttung | 547 | 1407 175 | | 708 | 1218
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (55:MM) Schattenanfang  (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS5:MM) Schattenende (WEA mit letztem Schatten)
.
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DNV

Projeks; Limerierter Aewendee:
WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)301-0

Barechnet!
30.09.2025 14:27/4.1.287

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: I0_03 - IO 03 Pappelweg 15 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| R |Februar Marz  April IMai | uni
1| 0842 10:20 (WEA_CD_02) | 08:13 9:47 (WEA_CD, 01) [07:17 07:04 05:57 19:05 (WEA_RE_02) | 05:09
| 16:21 24 10:49 (WEA_CO_02) | 17:11 41 10:28 (WEA_ 2001 2055 54 19:99 (WEA_RE_02) | 21: 43
2| 0842 10:20 (WEA_CD_02) | 08:11 09:47 (WEA_ 01) | 07:45 07:02 05:55 19:04 (WEA_RE_02) 3
| 16:22 24 1044 (WEA_CD_02) | 41 10:23 (WEA_CD_01) | 18:07 2003 2057 55
3| 0841 10:21 (WEA_CD_02) | 08: 09:48 (WEA_CD_01) | 07:12 %59 05:53
| 16:23 2 10:44 (WEA_CD_02) | 17:18 40 10:28 (WEA_CD_01) | 18:09 | 20:05 2058 7
4| 08s1 10:22 (WEA_€D_02) | 0808 09:43 (WEA_CD_01) | 07:11 | 06:57 0551
| 16:25 2 10:45 (WEA D .02) | 17:147 39 10:28 (WEA_CD_01) | 18:10 20:07 21:00 58
S| 08:41 10:22 (WEA_CD_02) | 08 06 09:49 (WEA_CD _01) | 07:08 06:55 05:49
| 16:26 22 10:44 (WEA_CD_02) | 17:19 3 10:28 (WEA_CD 01) | 18:42 00% 21:02 58
6| 0241 10:24 (WEA_CD_02) | 0805 09:43 (WEA_(D_01) | 07:06 0552 05:47
| 16:27 21 10:45 (WEA_CD_02) | 17:21 3 10:27 (WEA_CD_01) | 18:14 | 20:10 | 21:04 59 2001 ONEA_PE 02)
7 | 0840 10:24 (WEA_CD_02) | 0803 09:50 (WEA_CD_01) | 07:04 | 06:50 | 0545 19:01 (WEA_RE_02)
| 16:28 21 1045 (WEA_CD_02) | 17:23 37  10:27 (WEA_CD_01) | 18:16 | 20:12 | 21:05 61 20:02 (WEA_RE_02)
8| 0840 10:25 (WEA_CD_02) | 02:01 09;50 (WEA_CD_01) | 07:01 05:48 0543 19:01 (WEA_RE_02)
| 16:30 19 10:44 (WEA_CD_02) | 17124 36 10:26 (WEA_CD _01) | 18:18 20:14 21:07 61 20:02 (WEA_RE_02)
90839 10:27 (WEA_CD_02) | 07:59 09:51 (WEA_CD_01) | 06:59 05:45 05:42 19:01 (WEA_RE_02)
| 16:31 17 10:44 (WEA_CD_02) | 17:26 35 10:25 (WEA_CD_01) | 18:20 20:16 21:09 61 20:02 (WEA_RE_02)
10 08:39 10:28 (WEA_CD_02) | 07'57 09:52 (WEA_CD_01) | 06:57 | 06243 05:50 (WEA_RE_02)
16:33 1% K 33 10:25 (WEA_CD _01) | 18:22 20:17 21:10 62 (WEa_RE_02)
11| 08:38 : 09:53 (WEA_CD_01) | 06 0641 05:38 (WEA_RE_02)
16:34 14 10:43 (WEA <O .02) | 17:30 3 10:29 (WEA_CD_01) | 19:23 20:19 21:42 62 2 (WEA_RE_02)
12 | 08:37 09:57 (WEA_CD_01) | 07 53 09:54 (WEA_CD_01} | 06:52 05:38 05:36 00 (WEA_RE_02)
16:36 21 10:42 (WEA_CD_02) | 17:32 2 10:22 (WEA_CD 01) | 18:25 D21 2114 63 (WEA_RE_02)
13 108:36 0955 (WEA_CD_01) | 0751 09:56 (WEA_CD_01) | 06:50 06:36 05:35 (WEA_RE_02)
11637 22 10:40(WEACD.02)]17:3¢ 25 10:21 (WEACD_01) | 18:27 | 20:23 | 21115 62 (WEA_RE_02)
19 | 08:36 09:54 (WEA_CD_01) | 07:49 09:55 (WEA_CD _01) | 06:47 [ 06:34 | 05:33 19:00 (WEA_RE_02)
| 16:39 18 10112 (WEA_CD_01) | 1736 20 10:13 (WEA_CD_01) | 18:29 | 20:25 | 21:47 63 20:03 (WEA_RE_02)
15| 08:35 09:53 (WEA_CD_01) | 07:47 10:01 (WEA_CD_01) | 06:45 06:31 06:31 (WEA_RE_02)
16:40 21 10:14 (WEACD_O1) | 17:38 14 10:15 (WEA_CO_01) | 18:31 20:26 219 62 _RE_02)
16 | 0834 09:52 (WEA_CD_01) | 07:45 06:42 06:29 05:30 (WEA_RE_02)
1592 23 10:15 (WEA_CO_01) | 17:40 18:33 20:28 21:20 63 20103 (WEA_RE_02)
17| 0833 09:52 (WEA_CD_01) | 0743 06:40 06:27 05:28 19:00 (WEA_RE_02)
165:44 5 10:17 (WEA_CD_01) | 17:42 18:3% 20:30 21:22 62 20:02 (WEA_RE_02)
18 | 08:32 09:51 (WEA_CO_ Dl) | 07: 06:38 05:25 05:27 19:00 (WEA_RE 02)
16:45 7 10:18 (WEA_CD_O1) | 18:36 20:32 21:23 62 20103 (WEA_RE_02)
19 | 08:31 05:50 (WEA_CD_01) | 07+ 39 06:35 05:22 05:25 19:01 (WEA_RE_02)
16:47 29 10:15 (WEA_CD_01) | 17:46 18:38 20:34 21325 62 20:03 (WEA_RE_02)
20 | 08:30 09:50 (WEA_CD_01) | 07:37 06:33 06:20 19:28 (WEA_RE_02) | 05:24 10
16:49 30 10:20 (WEA_CD_O1) | 17:48 [18:40 2035 11 19:39 (WEARE_02) | 21:27 61
21| 08:29 09:43 (WEA_CD_01) | 0735 | 06:31 | 0618 19:23 (WEA_RE_02) | 05:22
1651 33 10:22 (WEA_CD_01) | 17550 | 18:42 | 2037 21 1944 (WEA_RE_02) | 21:28 61
22| 08:27 09:48 (WEA_CD_01) | 07:33 [06:22 | 05:16 19:19 (WEA_RE_D2) | 05:21 19:02 (WEA_§ nE 02)
1652 34 10:22 (WEA_CD_01) | 1752 | 18:43 | 20:39 29 1948 (WEA_RE_02)| 21:30 61 20:03 (WEA_RI
23| 08:26 09:49 (WEA_CD_01) | 0731 06:26 0614 19:17 (WEA _RE_02) | 05:19 19:02 [WEA_RE_DZ)
16:54 34 10:23 (WEA_CD, 01) | 17553 18:45 20:41 33 19950 (WEA RE _02) | 21:31 61 20:03 (WEA_RE_02)
24 | 08:25 09:48 (WEA_CD_01) | 07:28 06:23 06:12 19:15 (WER _RE_02) | 05:18 19:03 (WEA_RE_02)
1656 3% 10:24 (WEA_CD_01) | 1755 18:47 042 37 1952 (WEA_RE_02) | 21:32 B0 20:03 (WEA_RE_02)
% | 0823 09:43 (WEA_CD_01) | 07:26 06:21 08509 19:13 (WEA_RE_02) | 05:17 19:02 (WEA_RE_02)
16:58 37 10:25 (WEA_CD_01) | 1757 13:49 2044 40 1952 (WEA_RE_02) | 21:34 0
% | 08:22 09:47 (WEA_CD_01) | 07:24 06:19 06:07 19:11 (WEA _RE_02) | 05:16
17:00 38 10:25 (WEA_CD_01) | 17559 18:51 2046 44 1955 (WEA_RE_02) | 21:35 80
27 | 0821 09:48 (WEA_CD_01) | 07:22 06:16 0605 19:10 (WEA_RE_02) | 05:14
| 17:01 3B 10:26 (WEA_CD_01) | 18:01 18:52 | 20:48 % 1956 (WEA RE 02) | 21:37 59 20 02 (WEA_S R&OZ’)
28| 08:19 09:47 (WEA_CD_01) | 07:20 06:14 | 06:03 19:08 (WEA_RE_02) | 05:13 19:03 (WEA_RE_02)
| 17:03 40 10:27 (WEA_CD_01) | 1803 | 18:54 | 050 49 1957 (WEA_RE_02) | 21:38 59 20,02 (WEA_RE_02)
29 | 08:18 09:47 (WEA_CD_01) | 07:11 | 06:01 1907 (WEA_RE_D2) | 05:12 19:06 (WEA_RE_02)
| 17:05 40 10:27 (WEA_CD_Ot) | 19:56 [ 2051 51 1958 (WEA_RE_02) | 21:39 57  20:02 (WEA_RE_02)
30 | 0816 09:43 (WEA_CD_01) | 07:09 659 1906 (WEA_RE_02) | 05:11
1707 40 10:23 (WEA_CD_01) | 19:58 20:53 5z 19158 (WEA RE _02) | 21:41 57
31| 08:45 09:47 (WEA_CD_01) | 07:07 05:10 (WEA_RE_02)
17:09 41 10:28 (WEA_CD_01) | 20:00 21:42 57 20,02 (WEA_RE_02)
Sonnenscheinstundan | 2%4 1 275 | 37 | 418 | 990
astr.max.mogl Beschattung | 851 | 4897 | | 413 | 1861 |

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (55:MM) Schattenanfang  (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS5:MM) Schattenende (WEA mit letztem Schatten)

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:16 / 5

48
49
49
49
49
49
48
48
48

49

1515

19:06 (WEA_RE_02)
20:02 (WEA_RE_02)
19:06 (WEA_RE_02)
20:01 (WEA_RE_02)
19:07 (WEA_RE_02)
20:02 (WEA_RE_02)
19:07 (WEA_RE_02)
20:01 (WEA_RE_02)
19:07 (WEA_RE_02)

20:01 (WEA_VE_02)
19:08 (WEA_PE_02)
20:01 (WEA_RE_02)
19:09 (WEA_RE_02)
20:01 (WEA_RE 02)
19:09 (WEA_REL_02)
20:01 (WEA_RE_02)
19:10 (WEA_RE 02)
20:01 (WEA_RE_02)
19: 11 (WEA_RE_02)
20:01 (WEA_RE 02)
19:10 (WEA_PE _02)
20:00 (WEA_RE_02)
19:11 (WEA_RE_02)
2001 (WEA_PE_02)
19:12 (WEA_RE_02)
20:01 (WEA_RE_02)

20101 (WEA_RE 02)
19:13 (WEA_RE_02)
20:01 (WEA_RE_02)
19:13 (WEA_RE_02)
20:01 (WEA_RE _02)
19:13 (WEA_RE _02)
20:02 (WEA_RE_02)
19:13 (WEA_RE_02)
20:02 (WEA_RE_02)
19:13 (WEA_RE_02)
20:02 (WEA_RE_02)
19:14 (WEA_RE_02)
20:03 (WEA_RE_02)
19:14 (WEA_RE_02)
20:03 (WEA_RE_02)
19:14 (WEA_RE_02)
20:02 (WEA_RE_02)
19:15 (WEA_RE_02)
20:03 (WEA_RE_02)
19:15 (WEA_RE_02)
20:03 (WEA_RE_02)
19: 14 (WEA_RE_02)
20:03 (WEA_RE_02)
19: 15 (WEA_RE_02)
20:04 (WEA_RE_02)
19:15 (WEA_RE_02)
20:06 (WEA_RE_02)
19:15 (WEA_RE_02)
20:05 (WEA_RE_02)
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DNV

Projeks; Limerierter Aewendee:
WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)301-0

Barechnet!
30.09.2025 14:27/4.1.287

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: I0_03 - IO 03 Pappelweg 15 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| R |Februar Marz  April IMai | uni
1| 0842 10:20 (WEA_CD_02) | 08:13 9:47 (WEA_CD, 01) [07:17 07:04 05:57 19:05 (WEA_RE_02) | 05:09
| 16:21 24 10:49 (WEA_CO_02) | 17:11 41 10:28 (WEA_ 2001 2055 54 19:99 (WEA_RE_02) | 21: 43
2| 0842 10:20 (WEA_CD_02) | 08:11 09:47 (WEA_ 01) | 07:45 07:02 05:55 19:04 (WEA_RE_02) 3
| 16:22 24 1044 (WEA_CD_02) | 41 10:23 (WEA_CD_01) | 18:07 2003 2057 55
3| 0841 10:21 (WEA_CD_02) | 08: 09:48 (WEA_CD_01) | 07:12 %59 05:53
| 16:23 2 10:44 (WEA_CD_02) | 17:18 40 10:28 (WEA_CD_01) | 18:09 | 20:05 2058 7
4| 08s1 10:22 (WEA_€D_02) | 0808 09:43 (WEA_CD_01) | 07:11 | 06:57 0551
| 16:25 2 10:45 (WEA D .02) | 17:147 39 10:28 (WEA_CD_01) | 18:10 20:07 21:00 58
S| 08:41 10:22 (WEA_CD_02) | 08 06 09:49 (WEA_CD _01) | 07:08 06:55 05:49
| 16:26 22 10:44 (WEA_CD_02) | 17:19 3 10:28 (WEA_CD 01) | 18:42 00% 21:02 58
6| 0241 10:24 (WEA_CD_02) | 0805 09:43 (WEA_(D_01) | 07:06 0552 05:47
| 16:27 21 10:45 (WEA_CD_02) | 17:21 3 10:27 (WEA_CD_01) | 18:14 | 20:10 | 21:04 59 2001 ONEA_PE 02)
7 | 0840 10:24 (WEA_CD_02) | 0803 09:50 (WEA_CD_01) | 07:04 | 06:50 | 0545 19:01 (WEA_RE_02)
| 16:28 21 1045 (WEA_CD_02) | 17:23 37  10:27 (WEA_CD_01) | 18:16 | 20:12 | 21:05 61 20:02 (WEA_RE_02)
8| 0840 10:25 (WEA_CD_02) | 02:01 09;50 (WEA_CD_01) | 07:01 05:48 0543 19:01 (WEA_RE_02)
| 16:30 19 10:44 (WEA_CD_02) | 17124 36 10:26 (WEA_CD _01) | 18:18 20:14 21:07 61 20:02 (WEA_RE_02)
90839 10:27 (WEA_CD_02) | 07:59 09:51 (WEA_CD_01) | 06:59 05:45 05:42 19:01 (WEA_RE_02)
| 16:31 17 10:44 (WEA_CD_02) | 17:26 35 10:25 (WEA_CD_01) | 18:20 20:16 21:09 61 20:02 (WEA_RE_02)
10 08:39 10:28 (WEA_CD_02) | 07'57 09:52 (WEA_CD_01) | 06:57 | 06243 05:50 (WEA_RE_02)
16:33 1% K 33 10:25 (WEA_CD _01) | 18:22 20:17 21:10 62 (WEa_RE_02)
11| 08:38 : 09:53 (WEA_CD_01) | 06 0641 05:38 (WEA_RE_02)
16:34 14 10:43 (WEA <O .02) | 17:30 3 10:29 (WEA_CD_01) | 19:23 20:19 21:42 62 2 (WEA_RE_02)
12 | 08:37 09:57 (WEA_CD_01) | 07 53 09:54 (WEA_CD_01} | 06:52 05:38 05:36 00 (WEA_RE_02)
16:36 21 10:42 (WEA_CD_02) | 17:32 2 10:22 (WEA_CD 01) | 18:25 D21 2114 63 (WEA_RE_02)
13 108:36 0955 (WEA_CD_01) | 0751 09:56 (WEA_CD_01) | 06:50 06:36 05:35 (WEA_RE_02)
11637 22 10:40(WEACD.02)]17:3¢ 25 10:21 (WEACD_01) | 18:27 | 20:23 | 21115 62 (WEA_RE_02)
19 | 08:36 09:54 (WEA_CD_01) | 07:49 09:55 (WEA_CD _01) | 06:47 [ 06:34 | 05:33 19:00 (WEA_RE_02)
| 16:39 18 10112 (WEA_CD_01) | 1736 20 10:13 (WEA_CD_01) | 18:29 | 20:25 | 21:47 63 20:03 (WEA_RE_02)
15| 08:35 09:53 (WEA_CD_01) | 07:47 10:01 (WEA_CD_01) | 06:45 06:31 06:31 (WEA_RE_02)
16:40 21 10:14 (WEACD_O1) | 17:38 14 10:15 (WEA_CO_01) | 18:31 20:26 219 62 _RE_02)
16 | 0834 09:52 (WEA_CD_01) | 07:45 06:42 06:29 05:30 (WEA_RE_02)
1592 23 10:15 (WEA_CO_01) | 17:40 18:33 20:28 21:20 63 20103 (WEA_RE_02)
17| 0833 09:52 (WEA_CD_01) | 0743 06:40 06:27 05:28 19:00 (WEA_RE_02)
165:44 5 10:17 (WEA_CD_01) | 17:42 18:3% 20:30 21:22 62 20:02 (WEA_RE_02)
18 | 08:32 09:51 (WEA_CO_ Dl) | 07: 06:38 05:25 05:27 19:00 (WEA_RE 02)
16:45 7 10:18 (WEA_CD_O1) | 18:36 20:32 21:23 62 20103 (WEA_RE_02)
19 | 08:31 05:50 (WEA_CD_01) | 07+ 39 06:35 05:22 05:25 19:01 (WEA_RE_02)
16:47 29 10:15 (WEA_CD_01) | 17:46 18:38 20:34 21325 62 20:03 (WEA_RE_02)
20 | 08:30 09:50 (WEA_CD_01) | 07:37 06:33 06:20 19:28 (WEA_RE_02) | 05:24 10
16:49 30 10:20 (WEA_CD_O1) | 17:48 [18:40 2035 11 19:39 (WEARE_02) | 21:27 61
21| 08:29 09:43 (WEA_CD_01) | 0735 | 06:31 | 0618 19:23 (WEA_RE_02) | 05:22
1651 33 10:22 (WEA_CD_01) | 17550 | 18:42 | 2037 21 1944 (WEA_RE_02) | 21:28 61
22| 08:27 09:48 (WEA_CD_01) | 07:33 [06:22 | 05:16 19:19 (WEA_RE_D2) | 05:21 19:02 (WEA_§ nE 02)
1652 34 10:22 (WEA_CD_01) | 1752 | 18:43 | 20:39 29 1948 (WEA_RE_02)| 21:30 61 20:03 (WEA_RI
23| 08:26 09:49 (WEA_CD_01) | 0731 06:26 0614 19:17 (WEA _RE_02) | 05:19 19:02 [WEA_RE_DZ)
16:54 34 10:23 (WEA_CD, 01) | 17553 18:45 20:41 33 19950 (WEA RE _02) | 21:31 61 20:03 (WEA_RE_02)
24 | 08:25 09:48 (WEA_CD_01) | 07:28 06:23 06:12 19:15 (WER _RE_02) | 05:18 19:03 (WEA_RE_02)
1656 3% 10:24 (WEA_CD_01) | 1755 18:47 042 37 1952 (WEA_RE_02) | 21:32 B0 20:03 (WEA_RE_02)
% | 0823 09:43 (WEA_CD_01) | 07:26 06:21 08509 19:13 (WEA_RE_02) | 05:17 19:02 (WEA_RE_02)
16:58 37 10:25 (WEA_CD_01) | 1757 13:49 2044 40 1952 (WEA_RE_02) | 21:34 0
% | 08:22 09:47 (WEA_CD_01) | 07:24 06:19 06:07 19:11 (WEA _RE_02) | 05:16
17:00 38 10:25 (WEA_CD_01) | 17559 18:51 2046 44 1955 (WEA_RE_02) | 21:35 80
27 | 0821 09:48 (WEA_CD_01) | 07:22 06:16 0605 19:10 (WEA_RE_02) | 05:14
| 17:01 3B 10:26 (WEA_CD_01) | 18:01 18:52 | 20:48 % 1956 (WEA RE 02) | 21:37 59 20 02 (WEA_S R&OZ’)
28| 08:19 09:47 (WEA_CD_01) | 07:20 06:14 | 06:03 19:08 (WEA_RE_02) | 05:13 19:03 (WEA_RE_02)
| 17:03 40 10:27 (WEA_CD_01) | 1803 | 18:54 | 050 49 1957 (WEA_RE_02) | 21:38 59 20,02 (WEA_RE_02)
29 | 08:18 09:47 (WEA_CD_01) | 07:11 | 06:01 1907 (WEA_RE_D2) | 05:12 19:06 (WEA_RE_02)
| 17:05 40 10:27 (WEA_CD_Ot) | 19:56 [ 2051 51 1958 (WEA_RE_02) | 21:39 57  20:02 (WEA_RE_02)
30 | 0816 09:43 (WEA_CD_01) | 07:09 659 1906 (WEA_RE_02) | 05:11
1707 40 10:23 (WEA_CD_01) | 19:58 20:53 5z 19158 (WEA RE _02) | 21:41 57
31| 08:45 09:47 (WEA_CD_01) | 07:07 05:10 (WEA_RE_02)
17:09 41 10:28 (WEA_CD_01) | 20:00 21:42 57 20,02 (WEA_RE_02)
Sonnenscheinstundan | 2%4 1 275 | 37 | 418 | 990
astr.max.mogl Beschattung | 851 | 4897 | | 413 | 1861 |

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (55:MM) Schattenanfang  (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS5:MM) Schattenende (WEA mit letztem Schatten)

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:16 / 5

48
49
49
49
49
49
48
48
48

49

1515

19:06 (WEA_RE_02)
20:02 (WEA_RE_02)
19:06 (WEA_RE_02)
20:01 (WEA_RE_02)
19:07 (WEA_RE_02)
20:02 (WEA_RE_02)
19:07 (WEA_RE_02)
20:01 (WEA_RE_02)
19:07 (WEA_RE_02)

20:01 (WEA_VE_02)
19:08 (WEA_PE_02)
20:01 (WEA_RE_02)
19:09 (WEA_RE_02)
20:01 (WEA_RE 02)
19:09 (WEA_REL_02)
20:01 (WEA_RE_02)
19:10 (WEA_RE 02)
20:01 (WEA_RE_02)
19: 11 (WEA_RE_02)
20:01 (WEA_RE 02)
19:10 (WEA_PE _02)
20:00 (WEA_RE_02)
19:11 (WEA_RE_02)
2001 (WEA_PE_02)
19:12 (WEA_RE_02)
20:01 (WEA_RE_02)

20101 (WEA_RE 02)
19:13 (WEA_RE_02)
20:01 (WEA_RE_02)
19:13 (WEA_RE_02)
20:01 (WEA_RE _02)
19:13 (WEA_RE _02)
20:02 (WEA_RE_02)
19:13 (WEA_RE_02)
20:02 (WEA_RE_02)
19:13 (WEA_RE_02)
20:02 (WEA_RE_02)
19:14 (WEA_RE_02)
20:03 (WEA_RE_02)
19:14 (WEA_RE_02)
20:03 (WEA_RE_02)
19:14 (WEA_RE_02)
20:02 (WEA_RE_02)
19:15 (WEA_RE_02)
20:03 (WEA_RE_02)
19:15 (WEA_RE_02)
20:03 (WEA_RE_02)
19: 14 (WEA_RE_02)
20:03 (WEA_RE_02)
19: 15 (WEA_RE_02)
20:04 (WEA_RE_02)
19:15 (WEA_RE_02)
20:06 (WEA_RE_02)
19:15 (WEA_RE_02)
20:05 (WEA_RE_02)
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DNV

Projeks; Limerierter Aewendee:
WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)301-0

Barechnet!
30.09.2025 14:27/4.1.287

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: I0_03 - IO 03 Pappelweg 15 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| Juli |August [SeptembefOktober |November |Dezember

1105:06 19:15 (WEA_RE_02) | 05:44 19:11 (WEA_RE_02) |06:36 | 07:28 107:24 09 21 (WEA_CD_01) | 08:17 10:11 (WEA_CD_02)
| 2157 50  20:05 (WEA_RE_02) 62 20013 (WEARE 02) [ 20:19 | 19:07 [16:59 33 0954 (WEACDOD | 16:16 14 10:25 (WEA_CD_02)

2| 05:06 19:14 (WEA_RE_02) 19:10 (WEA_RE_02) | 06:38 | 07:30 |07:26 : 01) | 08:19 10:11 (WEA_CD_02)
12157 51 20:05 (WEA_RE_02) 62 20:12 (WEARE02) | 20:17 | 19:05 11657 35 09:5S(WEACDO1) | 16:15 16  10:27 (WEA_CD_02)
30507 19:14 (WEA_RE 02) 19:11 (WEA_RE 02) [06:40 | 07:31 j07:22 09:20 (WEA_CD_O1) | 08:20 10:10 (WEA_C0_02)
| 2157 52 20:06 (WEA_RE 02) 62 20013 (WEARE 02) | 20:04 | 19:02 [16:55 36 0956 (WEACDOD | 16:15 17 10:27 (WEA_CD_02)
40508 19:15 (WEA_RE_02) 19:10 (WEARE 07) |06:42 0733 107:30 09:19 (WEA_CD_01) | 08:22 10:10 (WEA_CD_02)
| 2156 51  20:06 (WEARE 02) 62 20:12 (MEARE 02) | 20:42 | 19:00 [16:53 38 09:57 (WEACDOD | 16:14 19 10:29 (WEA_CD_02)
510509 19:15 (WEA_RE_02) 19:11 (WEA_RE_02) [06:43 [ 07:35 107:32 09:19 (WEA_CD_01) | 08:23 10:09 (WEA_CD_02)
| 2156 52 20:07 (WEARE02) 61 20:12 (WEARE 02) | 20:10 | 1858 11651 38 O09:S7(WEACDOD) [ 16:13 21  10:30 (WEA_CD_02)
6]05:10 19:15 (WEA_RE_02) 19:12 (WEA_RE_02) [06:45 | 07:37 107:34 09:13 (WEA_CD_01) | 08:24 10:09 (WEA_CD_02)
2155 52 20:07 (WEA_RE_02) 60 20:12 (WEAPE02) | 20:07 | 1855 116149 40 09:58 (WEACDO1) | 1613 21 10:30 (WEA_CD_02)
7105:11 19:15 (WEA_RE_02) 19:11 (WEA_RE_02) | 06:47 | 07:38 107:35 09:18 (WEA_CD_01) | 08:26 10:09 (WEA_CO_02)
|2154 53 20:08 (WEA_RED2) 60 20:11 (WEARE 02) | 2005 | 18:53 {1647 40 0953(WEACDOD) | 1612 23  10:32 (WEALCD_02)
8|05:12 19:14 (WEA_RE_02) 19:12 (WEA_RE_02) | 06:48 | 07:40 107:37 09:12 (WEA_CD_01) | 08:27 10:09 (WEA_CD_02)
2154 54 20:08 (WEARE_02) 59 20:11 (WEARE 02) [20:03 | 1851 [16:46 40 09:58 (WEALCD O1) | 16:12 23 10:32 (WEACD_02)
9| 05113 19:13 (WEA_RE_02) 19:12 (WEA_RE 02) | 06:50 | 07:42 |o7:39 03:18 (WEA_CD_01) | 08:28 10:09 (WER_CD_02)
12153 55  20:08 (WEA_RE_02) 57 20:09 (WEARE 02) [ 20:00 | 18:48 11644 50 0958 (WEACDOD) | 16:12 23 10:32 (WEACD_02)

10 05:14 19:13 (WEA_RE_02) 19:13 (WEA_RE 02) | 06:52 | 07:44 107:41 09:18 (WEA_CD_01) | 08:29 10:10 (WEA_CO_02)
2152 5% 20:08 (WEA_RE_02) 56 20:09 (WEA_RE_02) [ 19:88 | 18:46 [16:42 41 0959 (WEACD.OD) | 16:11 24 10:34 (WEA_CD_02)

11| 05:15 19:13 (WEA_RE_02) 19:13 (NEARE 02) | 06:53 | 07:45 107:43 09:18 (WEA_CD_01) | 08:30 10:10 (WEACD_02)
2151 56 20100 (WEA_RE_02) S5 20:09 (WEA_RE 02) | 1965 | 18:44 [16:41 41 (9SS (WEACDOD | 16111 24 10:34 (WEA_CD_02)

12 | 05:16 19:13 (WEA_RE_0?) | 06 19:14 (WEA_RE_02) | 0655 | 07:47 107:45 09:19 (WEA_CD_01) | 08132 10:10 (WEA_CD_02)
2151 56 20:08 (WEARE.02) 53 20:07 (WEARE07) [ 19553 | 1841 [16:33 40 0059 (WEACDOD) | 16:11 25  10:35 (WEA_CD_02)

13| 05:17 19: 14 (WEA_RE_02) 19:15 (NEA_PE_02) | 06:57 | 07:49 107:47 09:19 (WEA_CD_01) | 08:33 10:10 (WEA_CD_02)
12150 56  20:10 (WEA_RE_02) 52 20:07 (WEARE02) [ 19:51 | 1839 [16:37 40 0959 (WEACDO1) | 1611 26  10:36 (WEA_CD_02)

14| 05:18 19:13 (WEA_RE_02) 19:15 (WEA_RE_02) | 06:5% | 0751 107:48 09:19 (WEA_CD_01) | 08:34 10:11 (WEA_CD_02
|2149 S8 20:11 (WEA_RE_D2) 50 20:05 (WEARE 02) | 19:48 | 18:37 116:3 39 0353 (WEACDOD) | 16:11 25  10:36 (WEA_CD_02)

15 | 05:19 19:13 (WEA_RE_02) 19:16 (WEARE_02) | 07:00 | 07:53 107:50 09:20 (WEA_CD_01) | 08:35 10:11 (WEA_CD_02)
2148 S8 20:11 (WEARE_D2) 48 20:04 (WEARE02) [ 19:46 | 18:35 |16:3¢ 38 0953 (WEACD O | 16:11 26 10:37 (WEA_CD_02)

16 | 05:21 19:13 (WEA_RE_02) 19:17 (WEARE_02) | 07:02 | 07:54 [07:52 09:20 (WEA_CD_01) | 08:35 10:12 (WEA_CD_02)
21147 58 20111 (WEA_RE_02) 45 20:02 (WEA_RE 02) | 1943 | 1832 11632 38 0958 (WEACDO1) | 16:11 25  10:37 (WEA_CD_02)

17| 05:22 19:12 (WEA_RE_02) 19:18 (WEA_RE_02) | 07:04 | 07:56 j07:54 09:21 (WEA_CD_01) | 08:36 10:12 (WEA_CO_02)
2145 59 20:11 (WEA_RED2) 43 20:01 (WEARE 02) | 19:91 16:30 11631 37 (OSS(WEACDOD) | 16:41 26 10:38 (WEALCD_02)

18 | 05:23 19:12 (WEA_RE_02) 19:20 (WEA_RE 02) [07:05 | 07:58 107:56 09:22 (WEA_CD_01) | 06:37 10:12 (WEA_CD_02)
21144 §9 20:11 (WEA_PE 02) 40 20:00 (WEARE 02) | 19:39 | 18:28 11620 36 0358 (WEACD 0D | 16:42 26 10:38 (WEA_CD_02)

19 [ 05:25 19:12 (WEA_RE _02) 19:21 (WEARE 02) [07:07 | 08:00 107:57 03:23 (WEA_CD_01) | 06:33 10:13 (WEA CD_02)
2143 60 20:12 (WEARE_02) 36 1957 (WEA BE 02) [ 1936 | 18:26 116:29 34 0957 (WEACD 01 | 16:42 26 10:39 (WEA_CD_02)
200526 19:12 (WEARE_02) 19:23 (NEAPE_02) | 07:09 | 08:02 107:59 09:23 (WEA_CD_01) | 08:38 10:13 (WEA_CD_02)
21:42 60 20:12 (WEA_PE_O2) 32 19:S5 (WEA_RE_02) | 19:3¢ 18123 | 16:27 34 O09:S7(WEACD_01)|16:12 27  10:40 (WEA_CD_02)

21| 05:27 19:11 (NEA_RE_02) 19:25 (WEARE_02) | 07:11 | 08:04 {0801 09:24 (WEALCD DY) | 08:33 10:13 (WEA_CD_02)
2041 61 20:12 (WEA_PE_02) | 0: 27 19:52 (WEARE 02) | 19:31 18:21 1166 33 0957 (WEACD 01) | 16:13 27  10:40 (WEA_CD_02)
20529 19:12 (WEA_PE_02) | 06: 19:28 (WEA_RE_02) | 07:12 08:05 | 08:08 09:26 (WEA_CD_01) | 08:40 10:14 (WEA_CD_02)
2139 61 20:13 (MEA_RE_02) | 20 21 19:49 (NEARE_02) | 19:29 15:13 11625 30 ¥ 11643 27 1041 (WEALCD_02)

2| 0530 19:11 (WEA_RE_02) | 06: 19:34 (WEARE_02) |07:14 | 08:07 108:04 ¥ 08:40 10:14 (WEA_CD_02)
2138 62 20113 (WEARE 02) | 20090 9 19:43 (WEARE02) [ 196 | 18117 11624 29 : 27 10:41 (WEA_CO_02)

24 | 05:32 19:11 (WEA_RE_02) | 06:23 |07:16 02:09 | 0%:06 10:15 (WEA_CO_02)
21:36 62 20:13 (WEA_RE 02) | 20:37 | 19:24 18:15 [16:3 28 26 10:41 (WEA_CD_02)
% | 0833 19:11 (WEA_RE 02) | 06:24 jor:17 |07t 108:08 10:16 (WEA_CO_02)
W35 62 2013 (WEALRE 02) | 20:35 |19:22 | 173 j16:21 28 26 10:42 (WEA_CD_02)
% | 05:35 19:11 (WEA_RE 02) | 06:26 |07:15 | 07:43 09:35 (WEA_CD_01) | 06:09 10:16 (WEA_CO_02)
2133 62 20:13 (WEA_RE_02) | 20: [19:49 (1741 6 09:41 (WEALDOD [16:20 23 26 10:42 (WEA_CD_02)
7 0536 19:11 (WEA_RE_02) | 06:28 |07:21 | 07:15 09130 (WEA_CD_D1) | 08: 11 10:16 (WEA_CD_02)
2032 63 20:14 (WEARE 02) | 2031 [18:47  [17:09 16 09:46 (WEACDO1) [ 16:19 21 26 10:42 (WEACD_02)
%0538 19:11 (WEARE_02) | 06:30 j07:2  |07:47 09:27 (WEA_CD_01) | 08:13 10:17 (WEA_CD_02)
2130 62 20:13 (WEARE02) | 20:28 [19:4 (1707 22 0949 (WEACD O1) | 16:18 18 26 10:43 (WEA_CD_02)
29| 05:39 19:10 (WEA_RE_02) | 06:31 |07:24 | 07:18 09:25 (WEA_CD_D1) | 08: 14 10:17 (WEA_CD_02)
2120 63 20:13 (WEARED2) | 20:26 [19:12 (1704 26 0951 (WEACDO1)|16:48 21 26 10:43 (WEACD_02)
30 | 0541 19:11 (WEA_RE_02) | 06:33 [07:6 | 07:20 09:24 (WEA_CD_01) | 08:16 ; 10:18 (WEA_CD_02)
2127 62 20013 (WEARE_02) | 20:24 (1990 [17:02 & 09:52 (WEACDOI) [ 16:17 21 1023 (WEACD.02) | 16:19 25  10:43 (WEACD_O2)
31| 05:43 19:10 (WEA_RE_02) | 06:35 | 07:22 09:22 (WEA_CD_O1) | 0842 10:19 (WEA_CD_02)
225 63 20:13 (WEARE.02) | 20:21 | 1701 31 0953 (WEACD01) | 16:20 25 10:49 (WEACD_02)

Somnenschainstundan | 508 | 457 | 32 | 330 | %2 | 23
astr.max.mogl Beschattung | 1788 | 1112 | | 12 | 1007 | 744
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (55:MM) Schattenanfang  (WEA mit erstem Schatten)

Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS5:MM) Schattenende (WEA mit letztem Schatten)
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DNV

Projeks; Limerierter Aewendee:

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)301-0

30.09.2025 14:27/4.1.287
SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: I0_04 - IO 04 Pappelweg 21 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| Rz |Februar Marz 1April | uni
1] 0842 2) | 09:23 (WEA_CD_01) [07:17 | O7:04 15:23 (WEA_RE_02) | 05:09 19:08 (WEA_RE_02)
|21 2 2) | 3 10:04 (WEACDO1) [ 18:05 | 2001 1959 (WEA RE 02) | 21:43 62 20:16 (WEA_RE 02)
2| 0842 2) | 09:23 (WEACD_01) | 07:15 | 07:02 19:21 (WEA_RE_02) | 05:08 19:08 (WEA_RE_02)
11622 22 2) | 3% 10:04 (WEALCD O1) | 18:07 | 2003 001 (WEARE_02) | 2144 68 20:16 (NEA_RE_02)
308141 A_CD_02) | 08: 09:29 (WEA_CD_01) | 07:12 | 06:59 19:19 (WEA_RE_02) | 05:08 19:09 (WEA_RE_02)
1623 28 10:3L(WEACD02)| 17:15 37 10:06 (WEA_CD01) | 18:09 | 20:08 2002 (WEA_RE 02) | 20:45 68 20:17 (WEA_RE_02
410841 10:04 (WEA_CD_02) | 0808 09:28 (WEACD_01) | 07:11 | 06:57 19:17 (WEA_RE_02) | 05:07 19:09 (WEA_RE_02)
116:25 28 1032 (VEACD.02) | 17:17 38 10:06 (WEACD 01) | 18:10 | 20:07 2003 (WEARE_02) | 21:46 63 20;17 (WEA_RE 02
5 | 08141 10:04 (WEA_CD_02) | 0806 09:28 (WEALCD_01) [07:08 | 06:55 19:17 (WEA_RE_02) | 05:06 19:09 (WEA_RE_02)
|16:26 27 10:31 (WEALCD02) | 17:19 38 10:06 (WEACD.O1) [ 18:42 | 20:0% 006 (WEARE 02)| 2147 67 20:16 (WEA_RE_02)
6| 0841 10:06 (WEA_CD_02) | (805 09:23 (WEA_CD_01) | 07:06 [ 0652 19:15 (WEA RE_02) | 0505 19:09 (WEA_RE_02)
116:27 26 10:32(WEACD_02) [ 17:21 39  10:07 (WEACDO1) | 18:14 | 20:10 2006 (WEARE_02) | 2148 63 20:17 (NEA_RE_02)
7| 08:90 10:06 (WEA_CD_02) | 08:03 09:28 (WEALCD_D1) [07:04 | 06:50 19:14 (WEA_RE_02) | 0505 19:09 (WEA_RE_02)
1628 26 1032(WEACD02)] 17:23 39  10:07 (WEALCD O1) | 18:16 | 20:12 007 (WEARE_02) | 2049 68  20:17 (WEA_RE_02)
8| 08:40 10:06 (WEA_CD_02) | 08101 09:28 (WEA_CD_01) | 07:01 | 05:48 19:13 (WEA RE_02) | 05:04 19:10 (WEA_RE_02)
1630 26  10:32(WEACD02)|17:24 39 10:07 (WEACD_O1) | 18:18 | 20:14 2007 (WEARE_02) | 21:50 67  20:17 (WEA_RE_02)
9| 08:39 10:07 (WEA_CD_02) | 07:59 09:28 (WEA_CD_01) [ 06:59 | 06:45 19:12 (WEA RE_02) | 05:04 19:10 (WEA_RE_02)
11631 2 10:33(WEACD02)| 17:26 39 10:07 (WEACDO1) | 18:0 | 20:16 009 (WEARE_02) | 2151 67  20:17 (NEA_RE_02)
10 | 08:39 10:08 (WEA_CD_02) | 07757 09:28 (WEA_CD_01) | 06:57 | 06:43 19:11 (WEA_RE_02) | 05:03 19:10 (WEA_RE_02)
1633 25 10:33(WEACD_02) | 17:28 38 10:06 (WEACD O1) | 18:22 | 20:17 008 (WBARE_02) | 2152 67  20:17 (WEA_RE_02)
11| 08:38 10:08 (WEA_CD_02) | 07 1 09:28 (WEACDO1) | 06:54 [ 06:41 19:10 (WEARE_02) | 05:03 19:11 (NEA_RE_02)
16:34 29 10:32(WEACD02) | 17330 38 10:06 (WEACD O1) [ 19:23 | 20119 20110 (WEA RE_02) | 2153 67  20:18 (WEA_RE_02)
12 | 08:37 10:09 (WEA_CD_02) | 07 53 09:29 (WEALCD 01) [ 06:52 | 05:38 19:10 (WEA_RE_02) | 05:02 19:10 (WEA_RE_02)
1636 23 10:32(WEALCDL02)|17:32 37  10:06 (WEALCD 01) | 18:25 | 20:21 20:11 (WEARE_02) | 2154 67  20:17 (NEA_RE_02)
13 | 08:36 10:10 (WEA_CD_02) | 0751 ) : 06:36 19:09 (WEA_RE_02) | 0502 19:11 (WEA_RE_02)
11637 2 10:32(WEALCD02)] 17:3¢ 36 | 0:23 20:11 (WEARE_02) | 21:54 67  20:18 (WEA_RE_02)
14| 08:36 10:11 (WEA_CD_02) | 07:49 [ 06:34 19:09 (WEA_RE_02) | 05:02 111 (WEA f
11639 21 10:32(WEACD02)| 1736 3 1 20:25 20112 (WEARE_02) | 2155 67 20118
15 | 08:35 10:12 (WEA_CD_02) | 07:47 06:31 1908 (WEA_RE_02) | 0502 ;
16:40 19 1031 (WEACD_02) | 17:38 3 026 20:12 (WEARE_02) | 2155 &6 20:
16 | 0834 10:14 (WEA_CD_02) | 07:45 06:29 19:03 (WEA_RE_02) | 05:01
16:42 17 10:31 (WEACD_02)| 17:40 31 2028 20:13 (WeA_RE 02) | 2156 €7
17| 0823 10:15 (WEA_CD_02) | 07:43 06:27 19:08 (WEA_RE_02) | 0501
1644 15 10:30 (WEA_CD_02) | 174; 2 2030 D92 WEARE02) | 2156 67
18 | 08:32 10:17 (WEA_LD_0 06:25 19:08 (WEA_RE_02) | 05:01
1645 12 10:29 (WEA_CD E 032 20:13 (WEA RE 02) | 2157 67  20:19 (WEA_RE_02)
19 | 08:31 10:13 (WEA_CD, 06:22 19:08 (WEA RE_02) | 05:01 19:13 (WEA_RE_02)
16:47 7 10:26 (WEA_CD. 2 034 20:14 (WEA_RE 02) | 2157 €6 20:19 (WEA_RE_02)
20 08:30 06:20 19:07 (WEA_RE_02) | 05:01 19:13 (WEA_PE_0;
16:49 17 09:55 (WEA_CD_O1) [ 18:40 | 20:35 20:13 (WEA_RE_02) | 2158 66 20:19 (WEA_RE_02)
21| 08:29 09:43 (WEACD 01) [06:31 | 06:18 19:07 (WEARE_02) | 05:02 19:13 (WEA_RE_02)
1651 7 09:50 (WEA_CD_O1) [ 18:42 | 20:37 20:14 (WEARE_02) | 2158 66 20:19 (VEA_RE_02)
22 | 0827 09:41 (WEA_CD_01) | 07:33 | 06:28 | 06:16 1907 (WEA_RE_02) | 05:02 19:19 (WEA_RE_02)
1652 6 09:47 (WEA_CD_O1) | 17552 1843 [ 2039 20:44 (WEARE_02) | 2158 €6  20:20 (WEA_RE_02)
23| 08:26 09:33 (WEA_CD_01) | 07:31 06:26 | 06:14 15.07 (WEA_RE_02) | 05:02 19:14 (WEA_RE_02)
1654 14 09:52 (WEA_CD_01)| 1753 18:45 | 20141 20005 (WEA RE_02) | 21158 €6 20:20 (WEA_RE_02)
24 | 08:28 09:35 (WEA_CD_01) | 07:28 06:22 06:12 1908 (WEA_RE_02) | 05:02 19:14 (wEA_RE_oz)
1656 19 09:54 (WEACD_01) | 1755 18:47 | 2042 20:15 (WEARE_02) | 2158 €6 20:20 (WEA_RE_02)
| 08:23 09:34 (WEA_CD,01) | 07:26 06:21  [08:09 19:08 (WEA_RE_02) | 05:03 19:14 (WEA_RE 02)
1658 22 095 (WEA_CD.01) | 17557 18:49 | 044 005 (WEARE_02) | 2158 67 20:21 (WEA_RE_02)
% | 08:22 09:33 (WEA_CD_01) | 07:24 06:19 | 06:07 1907 (WEA RE_02) | 05:03 19:14 (WEA_RE_02)
1700 24 09:57 (WEA_CD_01) | 1759 18:51 20:46 20115 (WEA_RE_02) | 2158 67  20:21 (WEA_RE_02)
7 | 0821 09:32 (WEA_CD_01) | 07:22 06:16 | 0505 190 (WEA_RE_02) 19:07 (WEA_RE_02) | 0503 19:14 (WEA_RE_02)
[17:01 27 09:59 (WEA_CD_01) | 16:01 18:52  [0A8 4 1949 (WEARE 02) 20:45 WEA RE 02) | 2158 66 20:20 (WEA_RE_02)
20819 09:31 (WEA_CD_01) | 07:20 06:14 | 0503 19:32 (WEA RE_02) 19:07 (WEA RE_02) | 0504 19:14 (WEA_PE_02)
[1703 2 1000 (WEA_CD_01) | 1803 [18:54 | 050 19 1951 (WEARE02) 20:15 (WEARE_02) | 2158 67  20:21 (WEARE_02)
2 | 08:18 09:30 (WEA_CD_01) jo7:11 | 0801 19:28 (WEA_RE_02) 19:08 (WEA_RE_02) | 05:04 19:15 (WEA_RE_02)
[17:05 31 10:01 (WEA_CD_01) [19:56  [2051 27 1955 (WEARE_02) 20:16 (WEARE_02) | 2158 67  20:22 (WEA_RE_02)
30 | 08116 09:30 (WEA_CD_01) | 07:09 | 0659 19:25 (WEA RE_02) 19:08 (WEA_RE_02) | 0505 19:15 (NEA_RE_02)
1707 3 10:03 (WEA_CD_O01) | 1958 | 2053 32 1957 (WEARE_02) 20:16 (WEARE_02) | 2158 67  20:22 (WEA_RE_02)
31| 08:15 09:23 (WEA_CD_01) | 07:07 15:08 (WEA RE_02)
1709 34 10:03 (WEACD_01) | 20:00 20:16 (WEA_RE_02)
Somnenscheinstundan | 294 1 275 | 37 | 418 @05
astr.max.mogl Beschattung | 665 | 687 | | 82 | 2008
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (55:MM) Schattenanfang  (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS5:MM) Schattenende (WEA mit letztem Schatten)
.
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DNV

Projeks; Limerierter Aewendee:
WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)301-0

Barechnet!
30.09.2025 14:27/4.1.287

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: I0_04 - IO 04 Pappelweg 21 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| Juli |August |SeptembefOktober INovember
1105:06 19:15 (WEA_RE_02) | 05:44 19:21 (WEA_RE_02) | 06:36 | 07:28 | o7:24 08:58 (WEA_CD_01) 09:51 (WEA_CD_02)
2157 67 20:22 (WEARE 02) 60 20:21 (WEARE 02)] 2019 | 19:07 | 16:59 38 09:36 (WEACD_01) 10:15 (WEA_CD_02)
2| 05:06 19:15 (WEA_RE_02) 19:21 (WEARE 02) | 06:38 | 07:30 | 07:26 0857 (WEA_CD_01) 09:51 (WEA_CD_02)
12157 67 20:22 (WEA_RE_02) 59 20:20 (WEARE 02) | 20:17 | 19:05 116:57 39 09:36 (WEACD_01) 10:16 (WEA_CD_02)
2| 05:07 19:15 (WEA_RE_02) 19:22 (WEARE 02) | 06:40 | 07:31 o7z (257 (WEA_CD_01) 09:51 (WEA_CD_02)
|21%57 67 20:22 (WEA_RE 02) S7 20019 (WEARE 02) | 20:14 | 19:02 | 16:55 39 09:36 (WEA_CD_01) 10:16 (WEA_CD_02)
40508 19:15 (WEA_RE_02) 19:22 (WEARE_02) | 06:42 | 07:33 [07:30 0357 (WEACD_01) 09:51 (WEACD_02)
2156 68  20:23 (WEA_RE_02) 56 20:18 (WEARE02) | 20:12 | 19:00 | 16:53 39 0936 (WEACD_01) 10: 17 (WEA_CD_02)
510509 19:16 (WEA_RE_02) 19:23 (WEA_RE_02) | 06:43 | 07:35 | 07:32 0857 (WEACD_01) 09:51 (WEA_CD_02)
| 2156 67  20:23 (WEARE02) 55 20018 (WEARE.02) | 20:10 | 18:58 [1651 39 09:36 (WEACD_01) 10:17 (WEA_CD_02)
6]05:10 19:16 (WEA_RE_02) 19:25 (WEARE_02) | 06:45 | 07:37 | 07:34 0358 (WEA_CD_01) 09:52 (WEA_CD_02)
2155 67 20:23 (WEARE_02) 52 20:17 (WEARE_02) | 20:07 | 18:55 116:49 38 09:26 (WEACD_01) 10:18 (WEA_CD_02)
7105:11 19:16 (WEA_RE_02) 19:25 (WEA_RE_02) | 06:47 | 07:38 |o7:35 0858 (WEA_CD_01) 09:52 (WEA_CD_02)
| 2154 63 20:24 (WEA_RE02) S0 20:(5(WEARE_02) | 20:05 | 18:53 | 16:47 38 09:36 (WEACD_01) 10:18 (WEA_CD_02)
80512 19:15 (WEA_RE_02) 19:26 (WEA_RE_02) ] 06:48 | 07:40 | 07:37 0258 (WEA_CD_01) 09:52 (WEA_CD_02)
2154 68 20:23 (WEARE02) 48 20014 (WEARE 02) | 20:03 | 18:51 | 16:46 38 09:36 {WEA_CD_01) 10:19 (WEA_CD_02)
9| 05113 19:15 (WEA_RE_02) 19:27 (WEA_RE_02) | 06:50 | 07:42 |o7:39 0259 (WEA_CD_01) 09:52 (WEA_CD_02)
12153 68  20:23 (WEA_RE_02) 45 20:12 (WEARE 02) | 20:00 | 18:48 [ 16:44 36 0935 (WEACD.01) 10:19 (WEA_CD_02)
10 | 05:14 19:15 (WEA_RE 02) 19:29 (WEA_RE 02) | 08:52 | 07:44 | 07:41 0859 (WEA_CD_01) 09:53 (WEA_CD_02)
252 68 (WEA_RE_02) 42 20011 (WEARE_02) | 19:58 18:46 16:42 36 09:35 (WEACD_01) 10:20 (WEA_CD_02)
11| 05:15 19:16 (WEA_RE_02) 19:30 (WEARE_02) | 06:53 | 07:45 07:43 0900 (WEACD_01) 09:53 (WEA_CD_02)
2151 6% 20:29 (WEARE02) 39 20009 (WEA_RE 02) | 19:55 18:44 16:41 34 09:34 (WEACD_01) 10:20 (WEA_CD_02)
12 | 05:16 19:15 (WEA_RE_0?) | 06: 19:32 (WEA_RE_02) | 06:55 | 07:47 07:45 0901 (WEACD_01) 09:53 (WEA_CD_02)
2151 68 20:24 (WEARE.02) 35 20:07 (WEA_RE_02) | 19:53 18:41 16:3% 33 0934 (WEACD_01) 10:21 (WEA_CD_02)
13 | 05:17 19:17 (WEA_RE_02) 19:34 (WEARE_02) | 06:57 | 07:49 07:47 09:02 (WEA_CD_01) 09:54 (WEA_CD_02)
12150 68 20:5 (WEA_RE_02) 31 2005 (WEARE02) | 19551 | 18:39 [16:37 31 09:33 (WEACD_01) 10:21 (WEA_CD_02)
14 | 05:18 1%:17 (WEA_RE_02) 19:37 (WEA_RE_02) | 06:58 | 07:51 | 07:48 0903 (WEA_CD_01) 09:54 (WEA_CD_02)
|2149 68  20:25 (WEA_RE_D2) 25 20:02 (WEARE02) | 19:48 [ 18:37 11636 29 09:32 (WEACD DY) 10:22 (WEA_CD_02)
15 | 05:19 19:16 (WEA_RE_02) 19:41 (WEA_RE_02) | 07:00 | 07:53 07:50 09.:04 (WEA_CD_01) 09:55 (WEA_CD_02)
2148 69 20:25 (WEARE_D2) 17 19:58 (WEARE_02) | 19:46 18:35 16:34 27 09:31 (WEACD_01) 10:22 (WEA_CD_02)
16 | 05:21 19:16 (WEA_RE_02) 07:02 | 07:54 07:52 09:06 (WEACD_01) 09:55 (WEA_CD_02)
2147 68 20:24 (WEA_RE_ 02) 1943|1822 16:33 24 09:30 (WEACD_01) 10:23 (WEA_CD_02)
7| 05:22 19:16 (WEA_RE_02) j07:04 | 07:% 07:54 09:07 (WEA_CD_01) )
2145 68 20:M (WEA_RED2) | 19:41 18:30 1631 22 09:29 (WEACO_01) : -02)
18 | 05:23 19:16 (WEA_RE_02) 07:05 | 07:58 07:5 09:09 (WEA_C0_01) 09:55 (WEA_CD_02)
21:44 68 20:29 (WEA_RE 02) 19:39 18:28 16:30 19 09:28 (WEACD_01) 2 10:23 (WEACD_02)
19| 05:25 19:17 (WEA_RE_02) 07.07 | 08:00 07:57 09:12 (WEA CO_01) 09:56 (WEA_CD_02)
243 68 20:% (WEARE_02) 19:3% 18:26 16:29 14 09:26 (WEACC_01) 2 10:24 (WEA_CD_02)
200526 19:17 (WEA_RE_02) 107.:09 | 08:02 07:59 09:16 (WEA_CD_01) 09:57 (WEA_CD_02)
21:42 6% 20125 (WEA_PE_02) 1 19:24 | 18:23 16:27 6  09:22 (WEA_CD_01) 2 10:25 (WEA_CD_02)
21| 05:27 19:17 (NEA_RE_02) j07:41 | 08:04 10:12 (WEA_CD_01) | 03:01 09:57 (WEA_CD_02)
2041 67 20:24 (WEA_PE_02) | 0: [19:31  [18:221 10 10:22 (WEA_CD_O1) | 16:26 2 10:5 (WEA_CD_02)
2| 08:29 19: 18 (WEA_PE_0?) | 06: 107:12 | 08:05 10:08 (WEA_CD_01) | 08:03 09:58 (WEA_CD_02)
2139 67 20:25(MEA_REO2) | 20: 11923 [18:119 18 10:26 (WEACD_O1) | 16:25 2% 10:26 (WEA_CD_02)
2| 0530 19:18 (WEA_RE_02) | 06: J07:44 | 08:07 10:06 (WEA_CD_01) | 06:04 09:56 (WEA_CD_02) 09:58 (WEA_CD_02)
2138 66 20:24 (WEA_RE_02) | 20:490 [19:26  [18:17 22 1028 (WEACDO1)[ 1624 7 1003 (WEACD_02) 2 10:26 (WEACD_02)
24 | 05:32 19:17 (WEA_RE_02) | 06:23 jor:16 | 08:09 10,04 (WEA_CO_01) | 08:06 0954 (WEA_CD_02) 09:58 (WEA_CD_02)
2136 67  20:24 (WEARE02) | 20:37 119:24  [18:45 26 10:30 (WEA 16:23 12 1006 (WEALD_02) % 10:26 (WEA_CD_02)
%0833 19:18 (WEA_RE_02) | 06:24 | 07:17 | 07:11 09:02 (WEA_CD_01) | 08:08 0953 (WEA CD_02) 09:59 (WEA_ 2)
IB 66 20:24 (WEALRE 02) | 20:35 [19:22  [17:3 30 0932(WEACD.01)|16:21 15 10108 (WEACD_02 % 10:27 (WEA CD_02)
% | 0535 19:18 (WEA_RE _02) | 06:26 jo7:18 | 07:43 0901 (WEA_CD_01) | 08:09 0952 (WEACD_02) 10:00 (WEA_CD_02)
2133 65  20:23 (WEARE_02) | 20: 11938 |17:11 32 (933(WEACOO1) | 16:20 17 1009 (WEALD.02) 27 10:27 (WEA_CD_02)
7 |05:36 19:19 (WEA_RE_02) | 06:28 j07:20 [07:15 09,00 (WEA_CD_01) | 08:11 09:51 (WEA_CD_02) 10:00 (WEA_CD_02)
2132 65 20:24 (NEA_RE 02) | 2031 [19:17  [17:08 39 0934 (WEACOO1) | 16:49 20  10:11 (WEACD_02) % 10:28 (WEA_CD_02)
20538 19:19 (WEAPE_02) | 06:30 j7:3 |07 0859 (WEACD 01) | 08:13 09:51 (WEACD_02) 10:00 (WEA_CD_02)
2130 64 20:23 (WEARE_02) | 20:28 11944 |17:07 35 0934 (WEACD O1) | 16:48 21  10:12 (WEACD_02) 2 10:28 (WEA_CD_02)
29| 05:39 19:19 (WEA_RE_D2) | 06:31 107:24 | 07:18 0859 (WEA_CD_01) | 08:14 0951 (WEACD_02) 10:01 (WEA_CD_02)
12120 63 20:22 (WEARE02) | 20:26 11912 [17:04 36 O0935(WEALCD 01)|16:48 22  10:13 (WEACD_02) 2 10:29 (WEA_CD_02)
30 | 05:41 19:20 (WEA_RE_02) | 06:33 j07:28  |07:20 02/58 (WEA_CD_01) | 08:16 09:50 (WEA_CD_02) 10:01 (WEA_CD_02)
2127 62 20:22 (NEA_RE_032) | 20:24 |19:0 [17:02 37 093S(WEACD01) | 16:17 23 10:13 (WEACD_02) 2 10:29 (WEACD_02)
31| 05:43 19:20 (WEA_RE_02) | 06:35 | | 07:22 08/58 (WEA_CD_01) 10:02 (WEA_CD_02)
2125 61 20:21 (WEARE02) | 20:21 | [17:01 38 0936 (WEAXD_01) 2 10:30 (WEACD_02)
Somnenschainstundan | 508 | 457 | 382 | 30 | 262
ast mac.mogl Beschuttung | 2069 | 671 | | 38 | 756 842
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (55:MM) Schattenanfang  (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS5:MM) Schattenende (WEA mit letztem Schatten)
.
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DNV

Projekt: Lirgierter Acwender:
WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)901-0

Barechnet!
30.09.2025 14:27/4.1.287

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: I0_05 - IO 05 Rote-Erde-Weg 100 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| Rz |Februar Miirz |April |Mai | i
1] 0842 10:26 (WEA_G_03) | 08:13 14:26 (WEA_G_01) | 07:47 oe 27 (WEACD.03) | 07:04 10557 07:07 (WEA_CD_02) | 05:09
|16:21 69 1454 (WEAGO1)| 17:11 45 1S:11 (WEAG.O1) | 18:05 12055 33 07:40 (WEA_CD_02) | 2142
2| 08:42 10:26 (WEA_G_03) | 0&:11 14:26 (WEA_G_01) | 07:15 | 555 07:08 (WEA_CD_02) | 05:08
11622 68 MSAMMEAGON| 1743 45 15:11 (WEA_GO1) | 18:07 (WEACD 03) | 12057 31 07:39 (WEA_CD_02) | 21:44
3| 0841 10:27 (WEA_G_03) | 08:10 14:28 (WEA_G_01) | 07:13 (WEA_CD_03) | 10553 07:08 (WEA_CD_02) | (508
1623 64 4S5 (WEAGOL) | 17:15 43 15:11(WEAG 01) | 16:09 <0.03) | 12053 30 07,38 (VEA_CD_02) | 2145
4| 0841 10:28 (WEA_G_03) | 08:08 14:28 (WEA_G_01) | 07:11 10551 0708 (WEA_CD_02) | 05:07
1625 58 1457 (WEAG.O1)| 17:17 43 15:11 (WEAG.O1) | 18:41 (WEA 12100 29 07:37 (WEACD_02) | 21:46
5 | 08141 10:28 (WEA_G_03) | 08:06 14:29 (WEA_G_D1) | 07:08 (WEA_CD, | 0549 07:10 (WEA_CD_02) | 05:06
|16:26 57 1457 (WEALGO1) [ 17:19 41 15:10 (WEA G_01) | 18:12 (WEA (D, 12102 27 07:37 (WEACD_02) | 2147
6| 0841 10:30 (WEA_G_03) | 03:05 14:30 (WEA_G_01) | 07:06 (WEA_CD. 1 05:47 07:10 (WEA_CD_02) | (505
116:27 57 MSS(WEAGO1)|17:21 39 1509 (WEAG_01) | 18:14 (WEA_CD) 12004 26 07:36 (NEA_CD_02) | 2148
7| 08:90 10:30 (WEA_G_03) | 08:03 14:31 (WEA_G_01) | 07:04 (WEA_CD, 1 0545 07:11 (NEA_CD_02) | 05:05
1628 57 14:S9(MEAGO1)|17:23 3B 1509 (WEA_G.O1) | 18:16 (WEAZCD) 12105 23 07:34 (WEA_CD_02) | 2149
8| 08:40 10:31 (WEA_G_03) | 08:01 14:32 (WEA_G_01) | 07:01 (WEA_CD) 1 65:43 0712 (NEA-CD_02) | 05:04
1630 57 1459 (WEAGO1)|17:24 3§ 1507 (WEAG_O1) | 18:18 (WEA_CD, 12107 20 07:32 (WEA_CD_02) | 2150
9| 08:39 10:33 (WEA_G_03) | 07:59 14:34 (WEA_G_01) | 06:59 (WEA_CD, | 0542 07:14 (WEA_CO_02) | 0504
11631 56 1501 (WEAGO1)|17:26 32 15:06 (WEA_G.01) | 18:20 (WEACD! 12108 17 07:31 (WEACD_02) | 2151
10 | 08:39 10:34 (WEA_G_03) | 07:57 14:36 (WEA_G_01) | 06:57 (WEA_CD. | 0540 07:16 (WEA_CD_02) | 05:03
1633 5% 1502 (WEAGO1)| 17:28 2 1505 (WEA_G_O1) | 18:22 (WEA, 12100 12 07:28 (WEA_CD_02) | 2152
11| 08:38 10:35 (WEA_G_03) | 07:55 14:38 (WEA_G_01) | 06:54 10538 07:21 (WEA_CD_02) | 05:03
16:34 55 1502 (WEAGO1)| 1730 % 1503 (WEAG 01) | 18:23 12112 1 07:22 (WEACD_02) | 213
12 | 0837 10:37 (WEA_G_I os 07553 14:41 (WEA_G_01) | 06552 10535 10502
1636 52 1503 (WEAG01)| 1732 19 1500 (WEA G 01) | 18:25 | 21:14 | 2153
13 | 08:36 10:39 (WEA_G_03) | 07:51 14:46 (WEA_G_01) | 06:50 | (835 | 502
116:37 50 15:094 (WEA_G_01) | 17:34 10 14:56 (WEA_G_01) | 18:27 1 21:15 12154
14| 08:36 14:22 (WEA_G_01) | 07:49 | 05:47 06:34 105:33 | 6502
1639 43 15:05 (WEAG_01) | 1736 | 18:29 20:5 12047 12155
15 | 08:35 ! 07:47 06:45 06:32 07:22 (WEA_CD_02) | (531 10502
16:40 44 17:38 18:31 20026 10 07:32 (WEACD_02) | 21:19 ] 2158
16 | 0834 07:45 06:42 06:23 07:19 (WEA_CD_02) | 05 | 6501
1842 44 17:40 18:33 2008 16 07:35 (WEA_CD_02) | 21:20 j 2156
17| 0823 a7:43 06:40 |06:27 07:17 (WEA_CD_02) | 05:28 | 6501
1644 45 17:42 18:34 [20:30 21 07:38 (WEACD02) | 21:22 12156
18 | 08:32 07:41 06:38 106:25 07:15 (WEA_CD_02) | (5:27 16501
16145 45 15:08 (WEA G O1) | 17:44 18:36 20032 24 07:39 (WEACD_02) | 21:22 12157
19 [ 08:31 14:22 (WEA_G_01) | 07:3% 0:44 (WEA_CD_03) | 06:35 06:23 07:12 (WEA_CD_02) | 05:25 10501
16:47 46 1508 (WEA G O1)| 1746 7  08:51 (WEACD_03) | 16:38 2039 27 07:39 (WEA_CD_02) | 21:5 12157
20 08:30 14:22 (WEA_G_01) | 07:37 08:40 (WEA_CD_03) | 06:33 06:20 07:11 (WEA_CD_02) | 05:24 105:01
16:49 47 15:00 (WEA_G_O1) | 17:48 16  03:56 (WEA_CD_03) | 18:40 120:35 29 07:40 (WEA_CD_02) | 21:26 | 2158
21| 08:29 14:23 (WEA_G_01) | 07:35 08:37 (WEA_CD_03) | 06:31 j05:18 07:10 (WEA_CD_02) | 05:2; jos02
1651 47 1510 (WEAG_01)| 17:50 22  08:50 (WEA_CD_03) | 16:42 120:37 31 07:41 (WEACD_02) | 21:28 | 2158
2 |08:27 14:22 (WER_G_01) | 07:33 08:34 (WEA_CD_03) | 06:28 10516 07:10 (WEA_CD_02) | 05:21 10502
1652 43 IS0 (WEAG_O1)| 1752 26 09:00 (WEACD_03) | 18:43 [20:3 31 07:41 (WEALCD_02) | 21:29 j 2158
23| 08:26 14:23 (WEA_G_01) | 07:31 08:33 (WEA_CD_03) | 06:26 06:44 07:09 (WEA_CD_02) | 05:19 | 6502
1654 47 IS0 (WEAGO1)| 1754 29 09:02 (WEACD_03) | 18:45 20041 33 07:42 (WEA_CD_02) | 21531 | 2158
24 | 08:25 14:22 (WEA_G_O1) | 07:28 % : 06:12 07:08 (WEA_CO ¢ oz) 05:18 | 0502
1656 48 15:10 (WEA 31 20i42 34 07:42 (WEA( A% 12158
| 08:23 14:23 (WEA_ 03) | 08: 08:09 07:09 (WEA_ oz) 05217 | 0803
1658 48 15011 (WEA_G_01) 3B 09.04 (WEACD.03) | 1849 g 34 07:42 (WEA_ co _02) ] 21:34 | 21558
% | 08:22 14:23 (WEA_G_01) | 07:24 08:29 (WEA_CD_03) | 06:19 : 07:08 (WEA_CD_02) | 05:16 16503
1700 48 1511 (WEAGO1)| 1759 35  09:04 (WEACD_03) | 1851 34 07:42 (WEACD_02) ] 21:35 12158
27 | 0821 14:24 (WEA_G_01) | 07:22 08:22 (WEA_CD_02) | 06:16 07:07 (WEA_CD_02) | 05:15 05032
[17:01 48 15:2 (WEA_GO1) | 18:01 37  09:05 (WEACD_03) | 18552 35 07:42 (WEA_CO_02) | 21537 | 2158
%] 08:19 14:24 (WEA_G_01) | 07:20 08:28 (WEA_CD_03) | 06:14 07:07 (WEA_CD_02) | (5:13 | (504
[1703 48 1512 (WEAGO1)| 18:03 38  09:06 (WEA_CD_03) | 18554 34 07:41 (WEACD_02) | 21:38 | 2158
2 | 08:18 14:24 (WEA_G_O1) | o711 07:07 (WEA_CD_02) | 05:12 | 0505
[17:05 47 15:10 (WEAGO1) | 19:56 34 07:41 (WEALCD_02) | 2139 12158
30 | 08116 14:25 (WEA_G_01) 07:09 07:07 (WEA_CD_02) | 05:11 | 505
1707 47 15:12 (WEA_G_O1) 19558 34 07:41 (WEA_CD_02) | 2140 | 2158
31| 08:15 14:25 (WEA_G_01) 07:07 | 05:10 |
1709 47 1512 (WEAGO1) 2000 12142 i
Sonnenscheinstundan | 254 | 275 | 27 | a8 | 4%0 1 %05
astr.max.mogl Beschattung | 1552 | 718 | 511 | 461 | 249 I
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (55:MM) Schattenanfang  (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS5:MM) Schattenende (WEA mit letztem Schatten)
.
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DNV

Projeks; Limerierter Aewendee:
WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)301-0

Barechnet!
30.09.2025 14:27/4.1.287

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: I0_05 - IO 05 Rote-Erde-Weg 100 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| Juli | August |September |Oktober |November |Dezember
1| 05:06 | 05:44 | 0636 07:28 09 09 (WEA_CD_03) | 07:24 14:05 (WEA_G_01) | 08:17 10:17 (WEA_G_03)
| 21:57 f21:24 | 20119 19:07 13 159 30 14:35 (WEA_G.01) | 16216 56 B iy}
2| 05:07 | 05:46 07:28 (WEA_CD_02) | 0638 07:30 14:03 (WEA_G_01) | 08:19
| 2157 |22 8 07:36 (WEA_CD_02) | 20:17 19:05 33 14:36 (WEA_G 01) | 16:15 55 01)
3| 05:07 | 0%:47 07:26 (WEA_CD_02) | 06:90 07:31 14:02 (WEA_G_01) | 08:20 10116 (WEA_G_03)
| 2157 | 2120 14 07:40 (WEA_CD_02) | 20:14 19:02 3% 19:37 (WEA_G_01) | 16:15 56 14:44 (WEA_G_01)
4| 05:08 | 05:49 07:23 (WEA_CD_02) | 0642 07:33 14 01 (WEA_G_01) | 08:22 10:16 (WEA_G_03)
| 21556 |21:18 18 07:41 (WEALD_02) | 20:12 19:00 37 D ; S8 14:45 (WEAG.O1)
5| 0509 105:51 07:22 (WEA_CD_02) | 06:43 07:35 10:15 (WEA_G_03)
| 2156 | 2147 21 07:43 (WEA_CD_02) | 20:10 18:58 50 57 14:44 (WEA_G_01)
6]05:10 105:52 07:21 (WEA_CD_02) | 06:45 07:37 % 10:15 (WEA_G_03)
| 21555 12815 24 07:45 (WEA_CD_02) | 20:07 | 18:55 41 14:40 (WEA_G_( Ol) 16:13 S8 14141 (WEA_G_01)
7|05:11 | 05:54 07:19 (WEA_CD_02) | 06:47 | 67:33 13:58 (WEA_G_01) | 08:26 10:15 (WEA_G_03)
| 21:54 2113 26 07:45 (WEACD_02) | 2005 | 18:53 43 14:41 (WEA_G01) | 16:13 57 1444 (WEAGO1)
8|06:12 105:56 07:19 (WEA_CD_02) | 065:48 | 07:40 13:57 (WEA_G_01) | 08:27 10:15 (WEA_G_03)
| 2154 l2r11 28 07:47 (WEA_CD_02) | 20:03 | 18:51 44 14:41 (WEA_G 01) | 16:12 S8 14:49 (WEA GO
90513 | 05:57 07:17 (WEA_CD_02) | 06:50 07:42 13:57 (WEA_G_01) | 08:28 10115 (WEA
| 2153 121:09 30 07:47 (WEA_LD_02) | 20:00 18:48 45 14:42 (WEA_G01) | 16:12 63 14:43 (WEA_G.(
10 ] 05:14 | 05:59 07:17 (WEA_CD_02) | 06:52 07:44 (WEA_G_01) | 08:29 10:16 (WEA
21:52 j 2107 31 07:48 (WEA_CD_02) | 1958 12:46 46 (WEA_G_01) | 16:12 68 14:44 (WEA_G_( 01)
11 05:15 1 06:01 07:16 (WEA_CD_02) | 06:53 07:45 156 (WEA_G_01) | 08:30 10:16 (WEA_G_03)
2151 | 2105 32 07:48 (WEA_CD_02) | 19555 12:44 47 14 43 (WEA_G_01) | 16:11 69 14:49 (WEA_G_O1)
12 | 05:16 | 06:02 07:16 (WEA_CD_02) | 06:55 07:47 13:56 (WEA_G_01) | 08:32 10:16 (WEA_G_03)
2151 | 21:03 33 07:49 (WEACD_02) | 1553 1841 a7 (WEA_G.01) | 16:11 70 14:44 (WEA_G_01)
13 | 05:17 1 06:04 07:16 (WEA_CD_02) | 06:57 07:49 (WEA_G_01) | 08:33 10:16 (WEA_G_03)
12150  |21:01 33 07:49 (WEA_CD_02) | 1951 | 18:39 47 14:43 (WEA_G_01) | 16:11 71 14:44 (WEA_G_01)
14| 05:18 | 06:06 07:15 (WEA_CD_02) | 0659 | 07:51 13:56 (WEA_G 01) | 08:34 10:17 (WEA_G_03)
| 21:49 | 20:59 34 07:49 (WEA_CD_02) | 19:48 | 18:37 47 14:43 (WEA_G_01) | 16:11 72 14:44 (WEA_G_01)
15 | 05:20 | 06:07 07:15 (WEA_CD_02) | 07:00 07:53 13:56 (WEA_G_01) | 08:34 10:17 (WEA_G_03)
2148 |20:57 34 07:49 (WEA_CD_02) | 1946 18:39 48 14:44 (WEA_G_O1) | 16:11 72 14:4d (WEA_G_O01)
16 | 05:21 | 06:09 07:14 (WEA_CD_02) | 07:02 07:54 13:56 (WEA_G_01) | 08:35 10:18 (WEA_G_03)
21:47 | 2055 34 (7:48 (WEA LD 02) | 19:43 =3 48 149:44 (WEA_G 01) | 16:11 71 14:59 (WEA_G01)
70522 o6t 07:14 (WEA_CD_02) | 0704 07:56 12:5 (WEA_G_01) | 08:36 10:18 (WEA_G_03)
21:45 | 20:53 35 07:49 (WEACD_02) | 1941 18:30 48 14:44 (WEA_G01) | 16:11 73 14:45 (WEA_G_01)
181 05:23 106:13 07:15 (NEALD_02) | 07:05 07:58 13:56 (WEA_G_01) | 08:37 10:18 (WEA_G_03)
21:44 | 2051 3% 07149 (WEA CO 02) | 19 39 18:28 48 14:45 (WEA_G 01) | 16:12 73 14:44 (WEA G O1)
19 | 05:25 |06:14 07:14 (WEA LD _02) | 07 08:00 ! 13:57 (WEA_G_01) | 08:38 10:19 (WEA_G_03)
2143 | 20:48 3¢ 0748 (WEA £0_02) | 19 36 18:2%6 : 47 19:44 (WEA_G.01) | 16:12 73 1445 (WEA_GO1)
20 | 05:26 1 06:16 07:15 (WEA_CD_02) | 07.09 08:02 & 13:57 (WEA_G_01) | 08:3% 10:19 (WEA_G_03)
21:42 | 20046 32 07:47 (WEACD_02) | 19:34 18:3 : 48 14:45 (WEA_G_D1) | 16:12 73 14:46 (WEA_G_O1)
21| 05:27 j06: 48 07:14 (WEA_CD_02) | 07:11 08:04 . 13:58 (WEA_G_01) | 08:39 10:19 (WEA_G_03)
21:40 | 20:44 32 07:46 (WEA_CD_02) | 19:31 18:21 4 47 14:45 (WEA_G_01) | 16:13 72 1445 (WEA_G_01)
22 | 05:29 |06:19 07:15 (WEA_CD_02) | 07:12 08:06 g 13:58 (WEA_G_01) | 08:39 10:20 (WEA_G_03)
21:39 | 20:42 31 07:46 (WEACD_02) | 19:25 18:19 ! 47 1445 (ATA_G 01) | 16:43 72 1446 (WEA_G_01)
23 | 05:30 |06:21 07:16 (WEA_CD_02) | 07:14 08:07 A 13:59 (WEA_G_01) | 08:40 10:20 (WEA_G_03)
21:38 | 20:40 29 07:45 (WEA_CD_02) | 19:26 18:17 d 46 14:45 (WEA_G_01) | 16:18 72 14:46 (WEA_G O1)
2|0832  |0e: 07:16 (WEA_CD_02) | 07:16 08:09 : 14:00 (WEA_G_O1) | 08:40 10:20 (WEA_G_03)
21:36 | 20:37 27 07:43 (WEALD_02} | 19:24 18:15 | 45 14:45 (WEAG01) | 16:14 73 3 1)
5| 0833 | 06:24 07:18 (WEA_CD_02) | 07:17 071 ] 08:08 14:00 (WEA_G_01) | 08:41
2135 | 20:35 29 07:42 (WEA_CD_02) | 19:22 173 |16:21 45 145 (WEA_G_01) | 16:15 73
2 | 05:35 j06:26 07:19 (WEA_CD_02) | 07:19 07:13 | 08:08 14:00 (WEA_G_01) | 08:41
2133 ] 20:33 20 07:39 (WEALD_02) | 19:19 17:11 | 16:20 44 14:44 (WEA_G.01) | 16:16 72
7 | 05:36 106:28 07:21 (WEA_CD_02) | 07:21 07:15 108:11 149:01 (WEA_G_01) | 08:41
21:32 | 20:31 16 07:37 (WEACD_02) | 15:17 17:09 | 16:18 44 14:45 (WEA G 01) | 16:16 73
28] 05:38 106:30 07:25 (WEA_CD_02) | 07:23 09:16 (WEA_CD_03) | 07:47 108:13 14:02 (WEA_G_01) | 08:42 10 23 (WEA_G_03)
| 21:30 | 20:23 €8 07:33(WEACD 02) ] 19:14 14  09:30 (WEA_CD_03) | 17:07 | 16:19 43 14:45 (WEA_G_01) | 16:17 72 14:50 (WEA_G_01)
29 | 05:39 ] 06:31 | 07:24 09:12 (WEA_CD_02) | 07:18 14:14 (WEA_G_01) | 08:14 10:20 (WEA_G_03) | 08:42 10:23 (WEA_G_03)
| 21:29 | 20:26 1 19:12 21 09:33 (WEA_CD_03) | 17:05 13 14:27 (WEA_G_01) | 16:18 50 14:45 (WEA_G.O1) | 16:18 73 14:51 (WEA_GO1)
30 | 05141 106:33 | 07:26 09:10 (WEA_CD_03) | 07:20 14:10 (WEA_G_01) | 02:16 10:18 (WEA_G_03) | 08:42 10:24 (WEA_G_03)
21:27 | 20:24 J19:10 2 09:35 (WEA_CD_03) | 17:03 2 14:30 (WEA_G_01) | 16:17 52 14:44 (WEA_G_01) | 16:19 70 1451 (WEA_G_01)
31| 05:43 | 06:35 | 07:22 14:07 (WEA_G 01) | 08:42 10:25 (WEA_G_03)
21:25 120:21 i 17:01 % 14:33 (WEA_G_O1) | 16:20 70 14:52 (WEA_G_01)
Somnenschainstundan | 508 | 4%7 | 382 | 330 | 262 | 22
astr max.mogl Beschattung | | 722 | &0 | 791 | 1332 | 2055

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (55:MM) Schattenanfang  (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS5:MM) Schattenende (WEA mit letztem Schatten)

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:16 / 10 wi ndpnu.
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DNV

Projekt:

WP Rote Erde 12.05.2025

SHADOW - Kalender

Lizermester Acmwender :

DNV Energy Systems Germany GmbH

Brooktorkai 18
DE-20457 Hamburg
(048 56)901-0

Barechnet!
30.09.2025 14:27/4.1.287

Berechnung: Gesamtbelastung Schattenrezeptor: I0_06 - IO 06 Rote-Erde-Weg 102 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

1 Januar Irebruar
100842 1357 (WEA_G_01) | 08:13
¥28 [HOVERVES S

1347 (WEA G 01) | 08:11
W28 WEAG 0D | 1733 31
1356 (WEA_G_01) | 0810
1429 (WEA G 01) | 1735 20
13499 (WEA G 01) | B4R
1429 MEAG O 11787 9

uzsmu_c 01) | 1720
0941 (WEA_CD_03) | 07 53
1420 (WEA_G_01) | 1732

03739 (WA _CO_0%) | 0757
1425 (WEA_G_O1) | 17728
0978 (WEA_C003) | 0795

11651 29 1006 (WEA €D _03) | 1750
22 |0827 09:36 (WEA_CD_3) | 0733
11652 31 1007 (WEACD_0J) | 1752
2110026 0995 (WEA_CD_03) | 0731
11654 X2 1008 (WEA_CD_03) | 1753
24 0825 0936 (WiACD_03) | 0720
11656 32 1000 (WEACD_03) | 1755
5 023 09:3% (WEA_CD_03) | 0726
11658 33 1000 (WEACD_03) | 1757
2 10822 0936 (WEA_CD.03) | 0724
117: 0 1009 (WIACD_00) | 1759
27 joe21 0837 (WEA_CD_03) | 0722
11701 33 1000 (WEA CD 03) | 1801
210819 0936 (WEA_CD_03) | 07 20
11703 34 10:10 (WEA_CD_03) | 1803
2 |osae 0938 (WEA_CD_003)
11705 33 1009 (WA _C0_03)
08116 09:37 (WEA_CD_05)
[1797 3 10:0 (WRACD_03) |
3 |oeas 0937 (WEA CO_03) |
11709 33 10010 (WEACD_03) |
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03:51 (WEA_CO_0) | 05357
0950 (WEA_CD_1) | 10:22
1 06:

&8

PEREUE SRS

g§§g§§§53§3§§5?
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| April |mai
107:04 10557

12001 | 2055

10702 10555

12003 2057

10659 10553

12005 12058

10657 10551

| 2007 12100

10655 10549

12009 j2102

10652 10547

120:10 12104

10650 10545

12012 (2105

106:43 10543

120:14 12107

106:45 | 0542

120:16 12109

106:43 | 0540

120107 (2110

(WEA_CD_02) | 06:41 105:30
WEA_CD_02) | 2019 12112
WEA_CD_(2) | 08:38 10536
ACO02) | 2021 j21:14
WEA_CO_02) | 06:36 10535
WEA_CD_02) | 20:21 |21:15
(WEA_CO_02) | 06:34 10533
(WEA_CO_02) | 2025 12117
WEACD 02) | 0632 o531
(WEA_CD_02) | 2026 121:19
WEA_CO_(2) | 0629 1050
(WEA_CO_02) | 2028 12120
WEA_CD_02) | 06:27 jos5:28
WEA_CO_02) | 20:0 2122
WEA_CD_02) | 06:25 10527
WEA_CD_07) | 20:2 12123
WEA_CD_02) | 06:22 1055
WEA CO_(2) | 2034 a2
WEA_CO_02) | 06:20 10624
WiiA_CD_02) | 2035 12126
WEA_CD_02) | 06:10 10522
(WEA_CO_02) | 20:37 12128
WA_CD_02) | 06:16 10521
(WEA_CD_02) | 20:39 121:0
WIA_CD_02) | 06:14 105:19
WEA_CD 02) | 20:41 12191
WRAZCD (2) | 06:12 10519
WEA_CD_02) | 20:42 121
(WEA_CD_02) | 0509 fos:17
WEA_CD_02) | 20344 |21:34
{WEA_CD_02) | 06:07 105:16
(WEA_CD_02) | 20:46 12135
(WEA_CD_02) | 05.05 j08:15
WEA_CO_(2) | 20:49 12137
WEA_CO_02) | 06:03 105:13
WEA_CO_02) | 2050 |21:30
(WEA_CD_02) | 06:01 108:12
(WEA_CD_02) | 2051 1213
WEA_CO_02) | 0559 0657 (WEA_CD_01) | 05:11
VEACD 02) | 2053 13 O7:10 (WRA_CD_O1) | 21:41
(WEA_CO_02) | 105:10
WEA CO_02) | |21:42
|48 | 40

I

| 3uni
0554 (WEA_CD_01) | 05:09 "
19 07:13 (MEACD O1) [2143 30 O7:
05:52 (WEA_CD_01) | 05:08 s
23 075 (WEA D 01 2144 {
06:50 (WEA_CD_01) | 06:08 4 X
07:16 (WEA_(D_D1) | 22:45 28 12 (WEA G
06:48 (WEA_CD_01) | 05:07 50 (WEA,
29 07:17 (WEACD_O1) | 2146 27 07117 (WEA_CO_OX
06:48 (WEA_CD_0J) | 05:06 06:50 (WEA_CD_0).
31 0719 (WEACD_O1) | 21:47 26 07:16 (WEACD_01]
06:47 (WEA_CD_01) | 05:05 06:51 (WEA_CD_01)
20719 (WEA_D_01) | 2046 25 07:16 (WEA CO_OY)
06:46 (WEA_CD_0)) | 05:06 06:52 (WEA_CD_DY)
¥ 07:20 (AEA_D_01) | 2149 24 07:16 (WEA CD_D1)
0645 (WEA_CD_D1) | 06:04 06:53 (WEA_CD_01)
¥ OTI(AFACD.D) |2150 23 07:16 (WEACD 01
06:45 (WGA_CD_DI) | 05:04 06:53 (WiA_CD_0}
¥ 0721 (WEAD@_D1) | 2158 22 O7:15 (WEA_CD 01
- 06:54 (WEA_CD 01
£ 21 07:15 (WEA_CD_0Y)
0655 (WEA_CD_03)
» 20 07:1S (WEA_CD 01
06:56 (WE_CD 01,
» 19 07:15(WEA D0}
06:56 (WEA_CD_O2)
= B 07:14 (WEACD 01!
06:57 (WEA CD_01]
» 16 0713 (WEA CO_0)
06:57 (WEA_CD 01
0 16 07:13 (WEACD 01
06:56 (WEA_CD 01
» 15 07:13 (WEA CD_OY
06:55 (WEA_CD_03,
£ W 07:13 (WEA CD_01)
06:55 (WEA_CO_0Y
£ 14 07:13 (WEACD O}
06:50 (WEA_CD_D1
» OIRMEA @01} | 21 57 M 07113 (WEA CD 01
06:43 (ABA_CD_01) | 65:01 (7:00 (WEA_CD_O1
¥ 07:21 WEACD_D)) | 2158 13 07:13 (WEACD O3
05:43 (WEA_CD_D1) | 05:02 07:00 (WEA_CD_01
3B 07:21 (WEA D 01) | 2158 13 07:13 (WEA €D 01
06244 (WEA_CD_01) | 0600 07:03 (WEA_CD_OX
T 0721 (AACD_OY) | 20588 13 07:34 (WEACD_OY,
05:44 (WEA_CD_D1) | 0S:02 07:03 (WEA_CD_O1.
3 0721 (WEACD 01) | 21198 13 07:14 (WEA_CD_O1)
06:45 (WEA_CD_01) | 0502 07:00 (WEA_CD_0)
% 07:21 WEACD_01) [21:50 14 O7:14 (WEACD 0%
06:45 (WEA_CD_01) | 05:03 07:01 (WEA_CD_O1,
3 0721 (WEACD_01) | 21:88 14 (7:18 (WEA_CD_O1)
06:44 (WEA_CD_01) | 09:03 07:00 (WEA_CO_01,
% 0720 WEAD_OD) |21 1S 15 (WEA_CD_03)
45 @ _01) | 05:03 0701 (WEA_CD_01,
94 07:19 (WEA D 0T} 2188 15 07:36 (WEA_CO01]
046 (WEA_CD_0) | 065:04 07:00 (WEA_CO_01Y
3 0720 (WEACD_01) |21:58. 16 07:26 (WEA_CD_O1]
08:47 (WEA_(D_D1) | (8:08 07:00 (WEA_CD_01;]
33 0720 (MEACD_01) 2158 18 07:18 (WEA CD 01
06:47 (WEA_CD_01) | (6:06 0655 (WEA_CD_01
» ovlecanoomzlsa 19 07:38 (WEA_CD_DY,

06148 (WEA_CD_01) |
31 07:19 (WEA_CD_| Ol)l

1074 l S65

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

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

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS5:MM) Schattenende

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

30.09.2025 16:16 / 11

windpnu.
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DNV

Projekt: Lirgierter Acwender:

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)901-0

Barechnet!
30.09.2025 14:27/4.1.287

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: I0_06 - IO 06 Rote-Erde-Weg 102 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| ndi | Auspst | September | Oktober | Novernber |Derember
10506 06:% (WEA_CD_O1) | 05:44 0654 (WEA_CD 01) | 06:%6 ora 08:21 (VEA_CD_02) | 07:M 05:19 (MEA_CD_03) | 08:17 24 (WEA_CD_03)
A% 2 OFBWEADOD [2hM B/ OER(WEADON | D19 207 21 (842 (WEAD0D) | 16 09:20 (WEACD.03) | 16:16 % 14:11 (WEA G_OY
210506 06:59 (WEA_CD_O1) | 05:46 06:54 (WEACD_01) | 06:8 @3 08:22 (WEA_CD_02) | 07:25 09:16 (WEA_CD_03) | (8:19 9:27 (WEA_D,
2157 21 OLD(WEADON [21:22 37 07:31 (WEACD_O1) | 20:17 105 17 BBMEADLOZ) | 1657 16 O0NZWEACDO3) | 1615 32 14:12 (WEA_G O]
310507 0655 (VEA_CDOL) | 05:47 06:55 (WEA_CD_01) | 06:40 o731 08126 (VEA D _02) | 07:28 09:14 (WEA_CD_03) | 08:20 1347 (WEA G _OY
21857 22 07:0 (WEA_CD O | 21D ¥ 07:31 (WeA_CD 01) | 0014 W 9 (B35 (VWEA_CD_02) | 16:95 09:34 (WEA_CD_03) | 16:35 B 142 (WEA_G_0Y)
4]0508 06:9 (WEA_CD_O1) | 05:45 06:54 (WEACD_01) | 06:42 orn 071 9:12 (WEACD_0%) | 08:22 1347 (WEA 601
256 73 0721 (WEA_COON) | 218 % 07:2 (WEA_CD.01) ) 012 1900 16:53 23 0535 (WEA CD.0Y) | 16:14 27 1424 (WEA G _01)
510509 06:58 (WEA_CD_O1) | 05:51 05:55 (WEA_CD_01) | 06:43 7% 7R 9:11 (WEA CD_03) | 00:23 1346 (WEA G 01
2156 24 OT2(WEADODI2LTT 35 07-0 (WeALD.OD) | D0 BB B5 % 0037 MEACD03)[16:13 B 1414 AEA G OY
6 [05:10 0658 (WEA_CD_01) | 05:52 06:56 (WEA_CD_01) | 06:45 o737 07:31 09:10 (WEA_CD_03) | 08:24 346 (WEA_G_O1}
2155 25 ORB(WEAKDOD |2115 34 07:3 (WEAKD 01} | 0:07 8BS 649 B :BMEAKD03) [ 1633 29 1415 (WEAGON
7 [08:11 0648 (WEA_CD_O1) | 05:84 0857 (WEA_CD_01) | 06:47 B 07:3% 09:10 (WEA_CD_03) | 08:26 1347 (WEA_G_01)
2154 25 OZB(WEACDON 2113 31 07:28 (WEACD.ON) | B53 K47 2 OHWEALDOI)|16:13 D 1416 (MEAG 0N
810512 06:57 (WEA_CD_01) | 05:%5 06:58 (WEA_CD 01) | 06:40 07:40 oy 09:09 (WEA_CD_03) | 08:27 1346 (WEA G O
254 % EBMEADON [N D 07:8 (WEAD.01) | 003 851 646 W 0I/MEACD03) | 16112 M 14:16 (WEA GO
310513 06:56 (WEA_CD_O1) | 05:57 06:58 (WEA_CD_01) | 06:50 74 07:% 9:09 (WEA_CD_03) | 06:28 1346 (AEA6_01
2153 28 O7:M(WEACDOI) [2109 28  07:3 (WEA_CD_O1) | 2000 =8 1644 31 09:40(WEACD03) | 16:12 31 14:17 (AEA_G_OY
10 [05:14 6:55 (WEA_CD_01) | 0559 0700 (WEACD_O1) | 06:52 : 07:41 09:08 (WEA_CD_03) | 08:29 1347 (WEA G_01
2182 29 OFS(AEACDON [ 2107 25 07:28 (WEA (D O1) | 198 : 16:42 X 00:40 (MEACD_03) | 16:12 31 14:18 (AEA_G O]
110815 06:% (WEA_CDO1) | 05:01 07:01 (WEACD_01) | 06:53 : 07:43 09:08 (WEA_CD_03) | 08:30 1347 (WEA G _01
2% 29 0125 (NEA_CD. O | 2198 22 0723 (WEA LD O1) | 19155 4 16:41 N 0941 (WEA LD OJ) | 16:11 2 1419 (WA G O
1210516 06:% (WEA_CD_01) | 05:02 0703 (WEA_D_01) | 06:55 : 0745 09:08 (WEA_CD_03) | 06732 1347 (WEA G_0)
2151 31 OF2(WEADOD [2103 18 07:21 (AEAKDOD | 9053 10 ! 63 3 DAIMEACD0) | 1611 2 1419 (WEA G OY
130517 06:55 (WEA_CD_01) | 05,04 0707 (WEA_CD_01) | 06:57 ; o747 09:08 (V€A CD_03) | 08:33 1348 (WEA G 01
2150 31 077 (WEACDOD[2101 11 ONB(WEACDON| 95 1B B 3 B GAIMEACDN3) | 1611 R 14:20 (WEA GO
14 |08:18 0B85 (WEA_CD_O1) | 06.06 6159 07:51 07:48 0908 (WEA_CD_03) | 0834 1348 (AEA_G_O
2199 3 0B (WEA DO | 015 ve 2 B3 K% B HAIMEAKD03)| 1611 R 14:20 (AEA GO
15 105:20 06:55 (VWEA_CD_01) | 06:07 07:00 or:53 07:5% :08 (WEA_CD_09) | 08:34 1346 (WEA_G_01)
2148 33 078 (WEADOY) | 0:57 D% = 8% 1631 M 09A2WEACD0J) | 16111 3 14:21 (WEA GO
16 ]0521 06:55 (VEA_CD_O1) | 06.09 o7:02 o754 o782 09:09 (WEA_CD_03) | 08:35 1343 (WEA6_0Y
2147 3 07:5 (WEA_CD 01) | 20155 1943 & BR 16:33 33 03:42 (MEA CD_0J) | 16211 R 1421 (MEA G 01
17 10522 06:54 (WEA_CD01) | 06:11 07:04 7% 075 09:09 (WEA_CD_03) | 08:3 1349 (WEA_G_01)
2148 35 07:29 (WEA_CD_O1) | 20:83 B 0 B0 1B:31 3 MA2MEACD0Y) | 1631 33 14:22 (WEA G_OT)
18 {0523 06:54 (WEA_CD_O1) | 05:13 705 0758 07:5% 09:10 (WEA CO_03) | 08:37 1349 (WEA G_01
2144 35 07:29 (WEA_CDLOD) | 20:51 By u BB 160 WL 0942 (MEACDOY) [ 16:12 3 14:22 (WEA G O3
19 0525 0654 (WEA_CD_01) | 06:14 07:07 03:00 07:57 09:10 (WEA_CD_03) | 08:38 1350 (WEA_G_01)
2143 37 07:31 (WEA_CD_O1) | 20:48 9% n nx 1625 xr 0942 (WEA CD_0Y) | 16:32 0 1423 (WEA G OT)
2 126 0554 (WEA_CD 01) | 06: 36 07:09 .02 0% 09:11 (WEA_CD_07) | 08:38 1351 (WEA G _01)
2142 37 07:31 (WEACOLOY) | 20:96 B3 B 523 1627 31 0942(MEACD03) | 16112 33 14:24 (AEA GO
210522 (653 (WEA_CD_O1) | 06:18 jorn B0 |01 09:12 (VEA_CD_03) | (8:39 1350 (Wes G 01,
2140 38 07:31 (WEACD_OD) | 20:44 9 » 821 % N WAZMEALD 03 | 1613 B 1424 (MEAG,
22108:29 065 (WEA_CD 01) [06:19 joraz2 s [ Ee) 09:13 (MEA_CD_03) | (8:40 1351 (WEA G O]
2139 W 07:R(WEA_CD,O1) | 20:42 183 N 815 16:25 2B 0341(0AEACD.03) | 1613 33 14:24 (WEA_G_OY)
2310530 06:53 (WEA_CD_O1) | 06:21 jor:ie o7 004 09:14 (WEA_CD_03) | 0840 1352 (WEA G 01)
28 B OTR(WEAD.OY | 20040 1% M B 16:2 27 AL(AEACDO3) [ 16:14 3 1425 (WEA_G_OU)
2410532 06:53 (WEA_CD_O1) | 06:23 |07:16 |m BE 9:15 (WEA_CD_03) | 08:40 1352 (WEA_G_01)
21% I 01R (VEA_CDOL) [ 20:3) w8 £ 815 1’3 X 09:41 (WEA_CD_03) | 16:14 1 1425 (WEA G O7]
2510533 06:53 (WEA_CD 01 | 05:2 o717 o ®8 09:16 (WEA_CD_03) | 0841 1353 (WEA 601
2138 3 01R(WMEA_CDO) | 2038 | 22 £ 17:13 21 2 09:41 (Wea_CD_03) | 1618 3B 1426 (WEA G OY)
10535 06:53 (WEA_CD_01) | 06:26 |07:19 o 805 09:16 (VEA_CD_03) | 0B:41 1353 (AEA_ G0
213 W 01R (WEACDON | 2003 s ® 71 D 3 101 (WEAGON | 1606 35 1425 (MEA LGOI
27|05:3% 06:54 (VEA_CD.OL) | 05:23 jo7:21 o715 w11 09:19 (WEA_CD_03) | (8:41 1354 (WEA G 01
2132 3 233(WeA_D 0D [ 20:31 | 97 k3 17:09 16:19 £l 1404 (WEA_G_01) | 16:16 32 1426 (WEA_G DY)
80538 (6153 (WEA_CD_01) | 06:0 |03 or1r ®13 09:19 (WEA_CD_03) | (B:42 1354 (WEA G _O1]
12030 3 07:R(WEADON | 20:8 Ivw  » 17:07 B % 140SMWERGOD 1617 3 1427 (WEAGO
2910839 06:53 (WEA_CD_01) [ 06:3] jor:2s or8 [ a7 09:21 (WEA_CD_03) | (8:42 1358 (WEA_G_01]
2129 B/ 07-R(WEADOD | 20:6 B2 B 17:05 68 % MOBMWEAGOD|16:18 R 1427 (WEAG.01
a541 06:54 (WEA_CD_01) | 06:33 o1 onm % 09:22 (WEA_CD_03) | 00242 1355 (AEA_G_01)
2827 B O1R(VWEA_DOL | 200 | 130 S 1703 %:57 * 1405 (WEA G 01) | 16:19 R 1427 (WEA G 0]
3110543 06:53 (WEACD 1) [ 06:35 | a2 08:92 1356 (WEA G _O1
2125 ¥ O0RR(WEAKDOD | 20:21 | 17:01 60 R 1428 WA OD
Scrnenscheirsinden | 508 5 | = 3 262 2%
ey maxe mog Beschatiung | 1004 ] k2 | 547 a1 = | &
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (55:MM) Schattenanfang  (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS5:MM) Schattenende (WEA mit letztem Schatten)
ind
windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:16 / 12 Windrro
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Projekt:

DNV

WP Rote Erde 12.05.2025

SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor: I0_07 - IO 07 Boseler StraBe 561A Wardenburg
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| Jnsar
1| 0842 09:15 (WEA_CD_01)
| 16:21 57 1110 (WEA_RE 02)
2| 08:42 09:15 (WEA_CD_01)
| 16:22 53 1011 (WEA_RE_02)
3| 0882 09:15 (WEA_CD_01)
| 16:23 $7 1110 (WEA_RE 02)
4| 0841 (3:16 (WEA_CD_01)
| 16:25 56  15:11 (WEA_RE_02)
5 | 08:41 09:16 (WEA_CD_01)
| 16:26 56 11:11 (WEA_RE 02)
6| 0241 03:17 (WEA_CD_01)
| 16:27 56 11:12 (WEA_RE_02)
7 | 08:40 09:17 (WEA_CD_01)
| 16:28 66 11:12 (WEA_RE 02)
8| 08:40 09:17 (WEA_CD_01)
| 1630 70 1111 (WEA_RE_02)
9] 08:39 09:19 (WEA_CD_01)
| 16:31 74 1112 (WEARE_02)
10 08:39 05:19 (WEA_CD_01)
16:33 75 11112 (WEA_RE_02
11| 08:38 09:20 (WEA_CD_01)
16:34 77 1112 (WEA_RE 02)
12| 08:37 09:21 (WEA_CD_01)
16:36 77 11:12 (WEARE 02)
1310837 09:23 (WEA_CD_01)
11637 76  11:12 (WEA_RE_02)
19| 08:36 09:43 (WEA_RE_01)
11639 74 1112 (WEA_RE_D2)
15 | 0835 09:42 (WEA_PE_01)
16:40 75 11:11 (WEA_RE 02)
16 | 08:34 09:42 (WEA_RE_01)
1592 76 1111 (WEA_RE_02)
17 | 08:33 09:41 (WEA_RE D1)
16:44 76 11:11 (WEA_RE 02)
18 | 08:32 09:41 (WEA_RE_01)
16:45 77 1511 (WEA R& 02)
19 | 08:31 09.33% (WEA_RE_01)
16:47 76 11:09 (WEA_RE02)
20| 08:30 09:29 (WEA_RE_01)
16:49 77  11:00 (WEA_PE_02)
21|08:29 09:39 (WEA_RE_01)
1651 75 1108 (WEA_PE_02)
22 |08:27 09:38 (WEA_PE_01)
1652 73 11:06 (NEA_RE_02)
23| 08:26 09:33 (WEA_RE_01)
1654 70 1104 (WEA_RE_ 02)
24 | 08:25 09:37 (WEA_RE_01)
1656 66  11:01 (WEA_RE_02)
% |08:24 09:37 (WEA_RE_01)
16:58 95 10032 (WEI\_RE 01
% | 08:22 09:36 (WEA_RE 01)
17:00 57 10:33 (WEA_RE_01)
27 | 08:21 09:35 (WEA_RE_O1)
| 17:01 58  10:34 (WEA_RE 01)
28 ]08:19 09:35 (WEA_PE_01)
| 17:03 60  10:35 (WEA_RE_01)
| 08:18 09:35 (WEA_RE_01)
| 17:05 60 10:35 (WEA_RE_OY)
30 | 0816 09:35 (WNEA_RE_01)
1707 62 10:37 (WEA_RE 01)
31| 08:45 09:34 (WEA_RE_01)
17:09 63  10:37 (NEA_RE_01)

Somnenscheinstundan | 294
ast mac.mogl Beschuttung | 2085

2477

09:34 (WEA_RE_01)
10:37 (WEA_RE 01)
09:34 (WEA_RE_01)
10:33 (WEA_RE_01)
09:34 (WEA_RE_01)

10:37 (WEK_RE 01)
08:27 (WEA_RE_03)
10:36 (WEA_RE 01)
08:27 (WEA_RE_03)
10:35 (WEA_RE_01)
028:26 (WEA_RE_03) | 06:
10:34 (WEA_RE_01) | 18:42 33
08:26 (WEA_RE_03) | 06:28

10:32 (WEA_RE_01) | 18:44 34
08:26 (WEA_RE_03)
10:31 (WEA_RE 01)
08:26 (WER_RE_03)
10:30 (WEA_RE_01)
08:26 (WEA_RE_03)

10:21 (WEARE_01) |
|
|

10 40 (WEA_PE 01) | 18:14 26
08:43 (WEA_RE_03) | 07:04

10:40 (WEA_RE_01) | 18:16 22
02:40 (WEA_RE_03)
10:40 (WEA_RE_01)
08:37 (WEA_RE_03)
10:40 (WEA_RE _01)
02:35 (WEA_RE_03)
10:40 (WEA_RE_01)
08:34 (WEA_RE_03)
10:40 (WEA_RE 01)
08:32 (WEA_RE_03)
10:40 (WEA_RE_01)
08:31 (WEA_PE_03)
10:40 (WEA_RE_01) | 18:27 12
0%:30 (WEA_RE_03) | 06:47

10:39 (WEA_RE_OY) | 18:29 18
08:29 (WEA_PE_03)
10:39 (WEA_RE 01)
08:29 (WEA_RE_03)
10:39 (WEA_PE 01)

06:45

18:31 22

06:43

1933 28

06:40

18:39 27

06:38

18:% 29

06:35

1838 31

06:33

18:%0 32
31

06:26

18:45 34

06:23

18:47 33

06:21

184 32

06:19

18:51 32

06:16

1852 30

06:14

18.54 29

07:11

1956 27

07:.09

19:58 25

07:07

20:00 21
x7

|April

02:28 (WEA_RE_03) | 07:04
10:18 (WEA_RE_01) | 20:01
08:28 (WEA_RE_03) | 07:02
10:13 (WEARE_01) | 20:08
02:29 (WEA_RE_03) | 07:00
10:04 (WEA RE_01) | 20106
08:29 (WEA_RE _03) | 06:57
0902 (WEA_RE_03) | 20:07
08:21 (WEA_RE_03) | 06:55
0901 (WEARE 03) | 20.0%
0333 (WEA_RE_03) | 06:52
08:59 (WEA_RE_03) | 20:10
08:34 (WEA_RE_03) | 06:50
08:56 (WEA_RE_03) | 20:12
08.38 (WEA_RE_03) | 05:48
08:52 (WEARE_03) | 20:14

| 06:45
| 20:16
| 06:43
| 20:18
1 08:41
| 20019
| 06:38
| 20:21
07:17 (WEA_RE_0S) | 06:36
07:29 (WEA_RE_0S) | 20:23
07:19 (WEA_RE_05) | 06:34
07:32 (WEA_RE_05) | 20:5
07:11 (WEA_RE_0S) | 06:32
07:33 (WEA_RE_0S) | 20:26
07:10 (WEA_RE_05) | 06:23
07:35 (WEA_RE_0S) | 20:28
07:08 (WEA_RE_0S) | 06:27
07:35 (WEA_RE_05) | 20:30
07:07 (WEA_RE _05) | 06:5
07:36 (WEA RE_09) | 20:32
07:06 (WEA_RE_05) | 06:23
07;37 (WEA_RE _05) | 20:34
07:05 (WEA_RE_05) | 06:20
07:37 (WEA_RE_05) | 20:35
07:04 (WEA_RE_0S) | 06:18

07:37 (WEA_RE_05) | 20:37
07:03 (WEA_RE_05) | 06:16
07:37 (WEA_RE_0S) | 20:33
07:03 (WEA_RE_0S) | 06:14
07:37 (WEA_RE_05) | 20:41
07:04 (WEARE_DS) | 06:12
07:37 (WEA_RE_05) | 20:43
07:03 (WEA_RE_09) | 08:09
07:35 (WEA_RE_05) | 20:44
07:03 (WEARE_05) | 06:07
07:35 (WEA_RE _05) | 20:46
0703 (WEA_RE_DS) | 06:05
07:33 (WEARE_05) | 20:48
07:04 (WEA_RE_0S) | 06:03
07:33 (WEA_RE_05) | 20:50

0805 (WEA_RE_05) | 05:59
08:30 (WEA_RE_05) | 20:53
0307 (WEA_RE_03) |
08:28 (WEA_RE_0S) |

| 418

32
33
35
35
36
36
37

37

437

Lizermester Acmwender :

DNV Energy Systems Germany GmbH

Brooktorkai 18
DE-20457 Hamburg
(048 56)301-0

Barechnet!
30.09.2025 14:27/4.1.287

l05|0
214
490

05

Mai | Juni
0308 (WEA_RE_05) | 05:57 06:41 (WEA_RE_04) | 05:09
(9:25 (WEA RE_05) [ 20:55 36 07:17 (WEA RE 04) | 21:43
08:12 (WEA_RE_0S) | 05:55 06:41 (WEA_RE_04) | 05:08
08:21 (WEARRE_05) | 20:57 36 07:17 (WEARE_04) | 21:44
105153 05:41 (WEA_RE_04) | 05:08
120158 36  O7:17 (WEA_RE 04) | 21:45
{05:51 06:41 (WEA_RE_04) | 05:07
121:00 35 07:16 (WEA RE 04) | 21:46
105:49 06:42 (WEA_RE_04) | 05:06
12002 34 07:16 (WEARE 04) | 21:48
105:47 06:42 (WEA_RE_04) | 05:05
12604 32 07:15 (WEARE_04) | 21:49
] 05145 06:42 (WEA_RE_04) | 05:05
[20:05 33 0O7:15(WEARE_04) | 21:49
[05:43 06:42 (WEA_RE_04) | 05:04
12107 31 07:13 (WEARE_04) | 21:50
| 05:42 05:44 (WEA_RE_04) | 05:04
12009 29 07:13 (WEARE 04) | 21:51
{0840 05:44 (WEA_RE 04) | 05:02
121:10 28 O7:12 (WEA_RE_04) | 21:52
105:38 06:45 (WEA_RE_04) | 05:03
[20:12 26 07:11 (WEA_RE 04) | 21:53
105138 06:46 (WEA_RE_04) | 05:02
J21:14 24 07:10 (WEARE_04) | 21:54
105:35 05:47 (WEA_RE_04) | 05:02
121:15 21 07.08 (WEA_RE_04) | 21:54
105:33 06:45 (WEA_RE_04) | 05:02
j2117 18 07:07 (WEARE_04) | 2155
[05:31 06:51 (WEA_RE_04) | 05:02
|21:09 13 07:04 (WEA_RE_04) | 21:5%6
105:20 05:55 (WEA_RE_04) | 05:04
12120 & 0701 (WEARE 04) | 2156
06758 (WEA_RE_04) | 05:28 | 05:01
07:07 (WEARE_04) | 21:22 |21:57
0554 (WEA_RE_04) | 05:27 105:01
07:11 (WEA_RE_04) | 21:24 | 21:87
0551 (WEA RE_04) [ 05:25 105:01
07:12 (WEARE_04) | 2125 | 21:57
06:49 (WEA_RE_04) | 05:29 105:01
07:14 (WEA_RE_04) | 21:27 | 21:58
06:47 (WEA_RE_04) | 05:22 105:02
07:15 (WEA RE_04) | 21:28 | 21:58
05:46 (WEA_RE_04) | 05:21 105:02
07:16 (WEA_RE_04) | 21:30 121:58
06:45 (WEA_RE_04) | 05:19 | 05:02
07:17 (WEA RE_04) | 21:31 | 21:88
06:44 (WEA_RE_04) | 05:18 | 05:02
07:17 (WEARE_04) | 21:33 121:58
06:43 (WEA_RE_04) | 05:17 105:03
07:18 (WEA RE_04) | 21:34 | 2158
06:42 (WEA_RE_04) | 05:16 105:03
07:18 (WEA_RE_049) | 21:35 | 21:58
06:42 (WEA_RE_04) [ 05:14 105:03
07:18 (WEA_RE 04)|2|37 | 21:58
06:42 (WEA_RE_04) | 05:13 | 05:04
07:18 (WEARE_ 04) | 2838 1 21:58
0641 (WEA_RE_04) | 05:12 | 05:04
07:18 (WEARE_04) | 2£:39 | 21:58
06:41 (WEA RE_04) 1 05:11 1 05:05
07:18 (WEA_RE_04) | 21:41 | 2188
|
|
|
|

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

Tag im Monat

Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS5:MM) Schattenende

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

30.09.2025 16:16 / 13

WindPRﬂ.
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DNV

Projekt:

WP Rote Erde 12.05.2025

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: I0_07 - IO 07 Boseler StraBe 561A Wardenburg

Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

1uli

110506
12158
210506
j2157
310507
12157

11 IOS)!
12152

| August

5
g
B ¥ 8 B R EYYEEEHEYHBESERY

BEBRYS
AELEAR
¥y 3 &

]
&
¥

s MEA_RE c«) | Mso
07:13 (WEA_RI

07:00 w_ue_oq) nx:u
07:15 (WEA_RE_O1) | 2026
06159 (WEA_RE_D4) | 0633

07 19 (AEA | _RE - 04) |202l
| 7%

| September

06:56 (WEA_RE_04) | 0536
07:21 (WEA_RE_O4) | 2029

8 2 B2y B8 8

=

| 07:3

5

5953595888

&5

HERRRLRAE

A_RE_0S) | 07
o1s (wu_ns_os) 19:45

s
3

00:10 (WEA_S 5 0% | |7m

Lizermester Acmwender :

DNV Energy Systems Germany GmbH

Brooktorkai 18
DE-20457 Hamburg
(048 56)901-0

Barechnet!
30.09.2025 14:27/4.1.287

INovember |Dezember

00.01 (WEA_RE_0S) | 07:24
00:05 (WEA_RE_09) | 16:99
10728
11657
107:28
115:55
102
11653
09:18 (WEA_RE_03) 072
00:26 (WEA_RE_03) | 16551
09:13 (WEA_RE 03} 0734
0931 (WEA RE_03) | 16:49

59 WEA_RE_03) | 07:49
10:55 GWEA_RE_01) | 1636
00:55 (WEA_RE_03) | 0750

11:04 (WEA_REO1) | 1627
00:57 (WEA_RE_03) | 08:01
11065 (WEA RE_01) | 1626
08:57 (WEA_RF_03) | 0303
11:05 (WEA_RE_01) | 16:25
00:57 (WEA_RE_03) | 0005

10:10 (WEA RE_ on 1
|
I

00405 (WEA_RE_0J) | 00:17

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

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

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS5:MM) Schattenende

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

a2 NA £o_01)

o X
9 1000 (WEARE 01) [16:15 74 1055 (WEA RE 02)
09310 (WEA RE_03) | 03:20 0902 (WEACD_01)
63 100 (WEAREOD) [16:15 74 1055 (WEARE 02
03134 (WEA RE_03) | 0822 09403 (WeA_CD_01)
74 1000 (WEARE DL [ 1614 70 1056 (WEA_RE_ 02
03103 (WEA RE_01) | 03:23 09702 (WeA.CD_01)
6 1000 (WEARE O1) | 16:13 67 1057 (WEA RE 02)
00103 (WEARE 01) | 09:25 0903 (WEACD_01)
e 1009 WEAREDD [16:13 5 1055 (WEARE 02)
09 D4 (WEA_RE_D1) | 0326 09103 (WEA_CD_01)
65 1009 (WEIARED1) | 16:12 56 1050 (WEARE 02
09DF (WEA_RE 01) | 08:27 0903 (WEA_CO_01)
65 1000 (WEAREO1) | 1612 56 1058 (WRA_RF_(2)
0904 (WEA_RE_01) | 0929 09:04 (WEA_CD_01)
64 1000 WEAREO1) | 16:12 S0 1100 (WEA_RE_02)
0905 (WEA_RE_01) | 0823 03:04 (WEA_CD_01)
63 1000 WEAREOD) |16:12 S8 1100 )
09405 (WEA_RE_01) | 00:31 09.05 (AEA_CD_01)
63 1008 (WEARE O1) [16:11 57 1100 (WEA_RE_02)
0506 (NEARE ) j cniay 09:06 (WEA_CD_O01)
62 1008 (WEAREOL) [16:11  S7 1191 (WEARE_02)
0907 {WIA_RE_01) | 00:33 0907 (AEA_CD_01)
€0 1007 WEAREDD) |16:11 56 11D1 (WEARE (
09007 (WEA_RE 01) | 0934 091 (WeA_CD_01)
€0 1007 (WEAREON) | 16:11 56 1102 (WEA RE
0908 (WEA_RE_01) | 08:35 03:09 (WEA O 01)
9 1006 (WEARE 01) [18:11 95 1102 (WEA RE 02
09109 (WEARE 1) | 09:% 09:10 (WeA LD 01)
57 1006 WEAREOD) [16:11 S5 1103 (WEARE_02)
09:10 (WEA_RE_01) | 08:35 09:11 (WEA_CD_01)
95 1005 WEAREO) 116:11 95 1104 (WEA
0R:11 (WEARE_01) | 08:37 09112 (WEALD.01)
66 1035 (WEARF02) | 16:12 53 1104 (WEARF.02)
09:12 (WSA_RE D)) | 03:30 09:12 (WEACD_D1)
M W05 WEAPEGR) |16:12 S 1104 (WEARE 02)
09113 (WEA_RE D1) | 0933 09:13 (MEA_CD_01)
73 10%1 (ASARE02) [16:12 54 1105 (WEA
09:14 (WEA_RE_01) | 0823 09:13 (WEA_CD_01)
75 1043 MEAREGX) 11613 54 1105 (WEARE_02)
09:15 (WEA_RE_01) | 08:40 09:14 (WEA_CD_01)
77 1045 (WEARE02) | 1613 54 1105 (WEA_RE_02)
09:16 (WIA_RE_01) | 08:40 09:14 (WEACD_01)
76 1046 (WEARE 02) | 16:14 44 1108 e
09:10 (WEAZRE_D1) | 03:41 09:15 (WSACD_01)
77 1040 (WEARE02) [ 16:14 54 1107 (WEARL_02)
03:19 (WEA_RE_01) | 08:41 09:15 (WEA_CD_01)
T6 1040 WEARE 02) [ 16:15 56 1107 (WEA RE (2
wzo(wuﬂiox)loaﬂ mxsm&ncom)
b 116:36 53
mm (vmuez_m lmnz m 13 MA D, ux;
75 J0%0{WEARE G2) [16:36 &5 1108 {WEA RE 02)
0923 (WEA RE_01) | 08:42 Lo (WEACD. m)
s 11617 55 1108 (WEARE_02)
09:04 (WEA LD _01) | 08:42 09:15 (WEACD_01)
7% 1053 (WEARE 02) 16118 S5 umw RE_(2)
0903 (WEA_CD_01) | 0842 15 (WEA LD, m)
7 1053 (WEARE07) | 16:19 55 11909 (WEA_RE_Q2)
10842 09 15 (WEA_CO. 01)
11620 5 1109 (WEA RE_02)
| 33
210 | 1700
(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
30.09.2025 16:16 / 14
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Projeks; Limerierter Aewendee:

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)301-0

Barechnet!
30.09.2025 14:27/4.1.287

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: I0_07a - IO 07a Boseler StraBe 545 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| Rz |Februar [Marz |April Mai | Juni
1] 0842 10:15 (WEA_RE_01) | 08:13 02:59 (WEA_RE_03) | 07:17 |07:04 105:57 06:56 (WEA_RE_04) | 05:09
|16:21 80 1135 (WEARE02) | 17:11 102 11:29 (WEA_RE 01) | 18:05 | 20:01 [20:55 37 07:33(WEARE04) | 21:43
2| 0842 10:15 (WEA_RE_01) | 08:11 08:59 (WEA_RE_03) | 07:15 |o7:02 105:55 06:56 (WEA_RE_04) | 05:08
14622 80 1135 (WEARE02) | 17:13 102  11:24 (WEA_RE_01) | 18:07 | 20:08 12057 36 0732 (WEARE_04) | 21:44
2| 0842 10:15 (WEA_RE 01) | 08:10 08159 (WEA_RE_03) | 07:13 | 08:59 105:53 06:57 (WEA_RE_04) | 05:08
[ 1623 80 1136 (WEARE02) | 17:15 103  11:24 (WEA_RE 01) | 18:09 | 20:08 120059 34 Q7:31 (WEARE 04) | 21:45
410841 10:15 (WEA_RE_01) | 08:08 08:59 (WEA_RE 03) [ 07:11 | 06:57 105:51 06:57 (WEA_RE_04) | 05:07
80 11:35 (WEARE 02) | 1747 102  11:23 (WEA_RE 01) | 18:11 | 20:07 2100 33 07:30 (WEARE_04) | 21:46
10:15 (WEA_RE_O1) | 03:06 08:58 (WEA_RE_03) | 07:08 07:38 (WEA_RE_0S) | 06:55 105:49 06:59 (WEA_RE_04) | 05:06
79 1134 (WEARE02) | 17:19 107 1023 (WEARE O1) [18:12 13 0751 (WEARE.05) | 20:09 [21:02 31 07:30 (WEARE_04) | 21:46
10:16 (WEA_RE_01) | 08:05 08:57 (WEA_RE_03) | 07:06 07:35 (WEARE_0S) | 06:52 105:47 07:00 (WEA_RE_04) | 05:05
78 1034 (WEARE02) | 17:2f 102 11:22(WEAREO1) |18:14 19 07:54 (WEARE_0S) | 20:10 2004 28 07:28 (WEARE_04) | 21:49
10:16 (WEA_RE_01) | 08:03 08:57 (WEA_RE_03) | 07:04 07:32 (WEA_RE_DS) | 06:50 ] 05:45 07:00 (WEA_RE _04) | 05:05
78 1£34 (WEARE02) | 17:23 101 10:21 (NEARE 01) | 18:46 24 07:56 (WEARE_05) | 20:12 [2005 27 07:27 (WEARE_04) | 21:49
10:15 (WEA_RE_O1) | 08:01 08:57 (WEA_RE_03) | 07:01 07:30 (WEA_RE_05) | 06:48 10543 07:02 (WEA_RE_04) | 05:04
78 1UTB(NEARE02) | 17:24 99 1120 (WEAREO1) [18:18 27 07:57 (WEARE DS) | 20:14 12107 23 07:25 (WEARE_04) | 21:50
10:16 (WEA_RE_01) | 07:59 57 (WEA_RE_03) | 06:59 07:29 (WEA_RE_05) | 06:45 |05:42 07:04 (WEA_RE_04) | 05:04
77 1L (WEARE02) | 17:26 97 1119 (MEAREO1) [18:20 30 0759 (WEAREDS) | 20:16 12009 19 07:23 (WEARE_04) | 21:51
10:16 (WEA_RE 01) | 07:57 02:57 (WEA_RE 02) | 06:57 07:28 (WEA_RE_05) | 06:43 1 05:40 07:06 (WEA_RE_04) | 05:03
76 1L32(NEARE02) | 17:22 95 1118 (WEAREO1) |18:22 31 07559 (WEARE_DS) | 20:18 2040 15 07:21 (WEARE_04) | 21:52
10:16 (WEA_RE_01) | 07:55 08:57 (NEA_RE_03) | 06:54 07:27 (WEARE_0S) | 06:41 07:14 (WEA_RE_04) | 05:38 07:09 (WEARE_04) | 05:03
74 1U30 (AEARE02) | 17:30 91 1LI6(WEAREOI) [18:24 33 0900 (WEARE 05) | 2019 10 07:24 (WEARE 04) | 21:12 8 07:17 (WEA_RE 04) | 21:53
10:16 (WEA_RE_01) | 07:53 08:57 (NEA_RE_03) | 06:52 07:25 (WEA_RE_0S) | 06:38 07:10 (WEARE_04) | 05:36 105:02
72 11278 (WEARE02) [ 17:32 89 11IS(WEAREO1) |18:5 34 0759 (WEARE0S) [20:21 18  07:28 (WEARE_04) | 21:14 [21:54
10:17 (WEA_RE_01) | 07:51 08:57 (WEA_RE_03) | 06:50 07:25 (WEA_RE_0S) | 06:36 07:08 (WEARE_04) | 05:35 | 05:02
63 11:20(WEAREO1) | 1734 8S n 13 (VEARE_01) | 18:27 35 0800 (WEARE_05) | 20:23 23 07:31 (WEARE_04) | 21:15 121554
10:17 (WEA_RE_01) | 07:4% S8 (WEA_RE_03) | 06:47 07:25 (WEARE_0S) | 06:34 07:05 (WEA_RE_04) | 05:33 | 05:02
63 10 (WEARED1)|17:% 80 u 11 (WEAREO1) | 18:29 35 (0800 (WEARE0S) | 20:5 27 07:32(WEARE_04) | 21:17 | 2155
10:47 (WEA_RE_01) | 07:47 ! 07:24 (WEA_RE_0S) | 06:32 07:03 (WEA_RE_04) [ 05:31 1 05:02
64 1121 (WEAREO1) | 17:3 74 36 0800 (WEAREDS) | 20:26 30 0733 (WEARE_04) | 21:19 | 21:%
10:17 (WEA_RE 01) | 07:45 07:24 (WEA_RE_05) | 06:23 0702 (WEARE_04) | 05:30 1 05:01
64 1121 (WEAREO1) | 17:90 6% 36 09:00 (WEARE 0S) | 20:8 32 07234 (WEARE 04) | 21:20 121:%
10:18 (WEA_RE 01) | 07:43 3 07:23 (WEA_RE_0S) | 06:27 0701 (WEARE_04) | 05:28 | 05:01
64 1122 (WEARED1) | 17:42 51 10:56 (WEARE 01) 36 0759 (WEARE05) | 20:30 34 0735 (WEARE_04) | 21:22 121:57
10;18 (WEA_RE_01) | 07:41 08:59 (WEA_PE_03) 07:24 (WEA_RE_05) | 06:%5 07:00 (WEA_RE_04) | 05:27 1 05:01
65 1123 (WEARE O1) | 17:44 41 09:40 (WEA_RE 03) 34 0758 (WEARE0S) | 20:32 36 07:36 (WEA_RE_04) | 21:24 | 2187
10:17 (WEA_RE_01) | 07:3% 09:00 (WEA_RE_03) 07:24 (WEA_RE_05) | 06:23 0656 (WEA RE_04) [ 05:25 1 05:01
65 11:22(WEARE01) | 17:46 39  09:39 (NEARE 03) 34 0758 (WEARE 0S) | 2034 37 0735 (WEARE_04) | 21:25 12157
10:18 (WEA_RE_01) | 07:37 09:01 (WEA_PE_03) 07:24 (WEA RE_05) | 06:20 06:57 (WEA_RE_04) | 05:29 105:01
65 11:23 (WEA_RE_01) | 17:48 37 09:33 (WEA_RE_03) 32 0756 (WEARE_0S) | 20:35 39 07:36 (WEA_RE_04) | 21:27 | 21:58
10:18 (NEA_RE_01) | 07:35 09:02 (WEA_RE_03) 07:25 (WEARE_05) | 06:13 0557 (WEA_RE_04) | 05:22 105:01
66 11:24 (WEAPE01) | 17:50 35  09:37 (WEA_RE 03) 31 0756 (WEARE0S) | 20:37 39 07:36 (WEARE_04) | 21:28 1 21:58
09:15 (WEA_PE_03) | 07:33 09:03 (WEA_RE_03) 07:25 (WEA_RE_05) | 06:16 0556 (WEA_RE_04) | 05:21 1 05:02
63 1L24(WEAREDI)| 1752 32 09:35 (NEARE_03) 29 0754 (WEARE05) [20:33 40 07:36 (WEALRE_04) | 21:30 121:58
09;11 (WEA_RE_03) | 07:31 09:04 (WEA_RE_03) 07:26 (WEA_RE_05) | 06: 14 0556 (WEA_RE_04) | 05:19 | 05:02
78 IL2A(WEARE01) | 17:54 29 09:33 (WEA_RE 03) 26 0752 (WEARE05) | 20:41 40 0736 (WEA RE 04) | 21:31 12158
09:08 (WEA_RE_03) | 07:29 09:07 (WEA_RE_03) 07:28 (WEA_RE_05) | 06:12 0656 (WEA_RE_04) | 05:18 | 05:02
85 1124 (WEARE01) | 17:55 24 09:31 (WEARE03) 23 0751(WEAREDS) | 20:43 40 07:36 (WEARE 04) | 21:33 121:58
09:06 (WEA_RE_03) | 07:26 09:09 (WEA_RE_03) 07:29 (WEARE_05) | 0609 0858 (WEA_RE_04) | 05:17 1 05:03
89 1125 (WERREO1) | 1757 19  09:28 (WEA RE_03) 19 0748 (NEARE 05) | 2044 40  07:36 (WEARE_04) | 21:34 |21:58
09:04 (WEA_RE 03) | 07:24 0%:13 (NEA_RE_03) 07:33 (WEARE_05) | 06:07 0656 (WEA RE_04) | 05:16 105:03
92 1129 (WEARE01) | 17:59 10 09:23 (WEA_RE_03) 11 07:44 (WEARE DS) | 2046 40 07:36 (WEARE_04) | 21:35 121:58
09:01 (WEA_RE_03) | 07:22 06:05 0655 (WEA_RE_04) | 05:14 1 05:03
94 11:25 (WEA_RE 01) | 18:01 2048 40 07:35 (WEARE 04) | 21:37 | 21:58
09:02 (WEA_PE_03) | 07:20 06:03 06:55 (WEA_RE_04) | 05:13 | 05:04
97  11:25 (WEA_RE_01) | 18:03 12050 40 07:35 (WEARE_04) 2038 | 21:58
09:01 (WEA_RE_03) 108:01 0656 (WEA_RE_04) | 05:12 | 05:04
F 98 11:24 (WEARE DY) 12051 38 07:34 (WEARE_04) | 21:39 | 21:88
30 | 08116 09:01 (WEA_RE_03) 0559 06:56 (WEA_RE_04) | 05:11 1 05:08
1707 100 11:25 (WEA_RE_01) 20:53 38 0734 (WEARE_04) | 2141 | 2158
31| 08:15 03:00 (WEA_RE_03) 105: m |
1709 102 11:25 (NEA_RE DY) 1214 1
Somnenscheinstundan | 294 | 278 | 18 I 490 | 505
astr.max.mogl Beschattung | 2415 | 1806 | 628 | 681 | 1 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (55:MM) Schattenanfang  (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS5:MM) Schattenende (WEA mit letztem Schatten)
windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:16 / 15 wi ndpnu.
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DNV

Projekt:

WP Rote Erde 12.05.2025

SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor: I0_07a - IO 07a Boseler StraBe 545 Wardenburg

Annahmen fiir Schattenwurfberechnung

Lizermerter Acwends::
DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet!
30.09.2025 14:27/4.1.287

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| i

1 05:06
| 21558
2| 05:06
| 2157
310507
| 21557
4| 05:08

31| 05:43

Sornenschenstundan | 508
ast mac.mogl Beschuttung |

| August

| 05:44
1219
| 05:46
j2122
| 05:47

| 06:29

2 BRERBIYILISRY
PURURERBIRBRR

s
S

&

41
41

39
38
37

2
32

26

22

974

07:34 (WEA_RE 03
07:11 (WEA_RE_04

w37 (WEA_RE_04
07:09 (WEA_RE_04,
07:33 (WEA_RE_O4
07:02 (WEA_RE_04
07:39 (WEA_RE_04

07:02 (WA

07:43 (WEA_
07:01 (WEA_RE_04
07:42 (WEA_RE 04
07:02 (WEA_RE_04

07:41 (WEA_RE_04
07:02 (WEA_RE_04
07:41 (WEA_RE_04
07:02 (WEA_RE_04
07:40 (WEA_RE 04
07:02 (WEA_RE_04
07:39 (WEA_RE_ 04
07:03 (WEA_!
07:38 (WEA_RE | 04
07:03 (WEA_RE_04
07:37 (WEA_RE_04
07:04 (WEA_RE_04

‘sl
5

0736 (WEA_RE_04) |

07:06 (WEA_RE_04,
07:35 (WEA_RE_04
07:06 (WEA_RE_04
07:32 (WEA_RE_04,
07:08 (WEA_RE_04
07:30 (WEA_RE_04
07:10 (WEA_RE_04;
07:28 (WEA_RE 04

|September
| 06:36 07:13 (WEA_RE_O4)
| 20:19 10 07:23 (WEA_RE_04)
| 06:38
| 20:17
| 06:40
| 20:44
| 06:42
| 20:12
| 06:43
| 20:10
| 06:45
) | 20:07
) | 06:47
) | 20:05
| 06:48
| 20:03
| 06:50
| 20:00
| 06:52
19:58
06:53
19:9%
06:55
1953
06:57
| 19:51
| 06:59
| 19:48
07.00
19:46
07:02
19:43
07:04 08:22 (WEA_RE_0S)
13:41 10 08:32 (WEA_RE_05)
07:05 08:17 (WEA_RE_05)
19:39 17 08:34 (WEA _RE 05)
07:07 08:15 (WEA_RE_05)
19:36 22 08:37 (WEA_RE_0S)
| 07:09 08:13 (WEA_PE_0S)
) | 19:34 26 0B:39 (WEA_RE_05)
) [07:11 08:11 (WEA_RE_O5)
) | 19:31 28 0839 (WEA_RE_0S)
) | 07:12 08:10 (WEA_RE_05)
) | 19:29 30 08:40 (WEA_RE_O5)
07:14 08:09 (WEA_RE_05)
19:27 32 Om41 (WEA_PE 0%)
07:16 08:08 (WEA_RE_05)
19:24 33 0B:41 (WEA_RE_05)
07:17 08:07 (WEA_PE 05)
192 34 0841 (WEARE 05)
07:19 08:06 (WEA_RE
19:19 35 084t (WEA.“E_(E)
07:21 08:06 (WEA_RE_OS)
19:17 35 OB:41 (WEA_RE 05)
107:23 0805 (WEA_RE_05)
| 19:14 35 02:40 (WEA_RE_05)
07:24 08:05 (WEA_RE_0S)
19:12 35 0840 (WEA_RE_0S)
07:26 08:05 (WEA_RE_0S)
19:10 35 08:40 (WEA_RE_0S)
| 382

17:11 68
07:15

17:09 s
07:47
| 17:07 g2
| 07:19
| 17:06 -3
07:0

17:03 90
07:22

17:01 93
| 0
| 1062

|November

03:05 (WEA_RE_05|
(B 39 (WEA_RE
08:04 (WEA_RE_OS]
08:38 (WEA_RE_0S|
0R:05 (WEA_RE
08:37 (WEA_RE_0S)
08:06 (WEA_RE_05)
08:36 (WEA_RE_05)

08133 (WEA_RE_05)
03:09 (WEA_RE_0S]
08:31 (WEA_RE_0S
08:11 (WEA_RE_0S)
08:28 (WEA_RE_05)
02:15 (WEA_RE

08:24 (WEA_RE 05

|8

8%

"5

[l

.‘ ‘m
$33333855853533333
LRRUNARBLOLBLARARER

O O e O O
owoocnv\oooao_a‘

NGNS NS NN NSNS

3

QIR NANE
Baioset

47
37
48
=
150
34
05:43 (WEA_RE_03) 52
09:57 (WEA_RE 03] i3
09:40 (WEA_RE_03) | 07:54
10:01 (WEA_RE 03 :31

09:37 (WEA_RE _03)
10:03 (WEA_RE 03
03:35 (WEA_RE 03]
10:05 (WEA_RE_03)
09:33 (WEA_RE_03,
10:07 (WEA_RE_03]
09:32 (WEA_RE_03
10:03 (WEA_RE_03]
09:31 (WEA_RE_03
10:09 (WEA_RE_03)
09:30 (WEA_RE_03
10:10 (WEA_RE 03
09:29 (WEA_RE 03
10:11 (WEA_RE_03]
08:28 (WEA _RE 03]

ESEBBNRUREANRRSNBBRRE

O O O O OO OO RO RO RO RO Lt OR OEOE DL OEO=OmOm O OO OO
RN IR IROBINP PSP LD AD A SR

8

08:27 (WEA_RE_03)
10:38 (WEA_RE_01)
08:27 (WEA_RE_03)
10:41 (WEA_RE_01)
08:27 (WEA_RE_02)
10: 43 (WEA_RE_01)

BBRED

& 26 (WEA_RE ¢ 03) I
10:46 (WEA_RE 01) |
I

|Dezember

08:26 (WEA_RE_03) | 02:17
ID4B(WEA RE_01) | 16:16

':.'
53
T

73

(WEA_RE_03)

10:53 (WEA_RE_O1)

BONBRUINLARTGER

.2

|
1
i
|
1
1
:
08:28 (wa_nua):
|
|
|
|
|
|
I

i Br AT RERE R RO SRR RS

(WEA_RE_O1) | 16:11
08:34 (WEA_RE_03) | 08:3¢
10:57 (WEA_RE_01) | 16:11
08:36 (WEA_RE_03) | 02:35
10:57 (WEA_RE_O1) | 16:11
03:37 (WEA_RE_03) | 0336

7 e
IOSS(WEA]E 01) | 1611
os 42 (WEA_RE_(8) | 0837
59 (WEA_RE OI)I 1.6 12
oe AS(WEAJ? 03) | 08
10:58 (WEA _RE ¢ 01)! 162 12
08:50 (WEA_RE_03) | 0338
_RE_O1) | 16:12
RE_O1) | 0239
10:59 (WEA_RE_01) | 16:13
09:54 (WEA_RE_O1) | 0840
10:53 (WEA_RE_O1) | 16:43

03:54 (WEA_RE_01) | 0840
10:59 (WEA_RE_01) | 16:14
09:55 (WEA_RE_O1) | 0841
11:00 (WEA_RE_O1) | 16:14
09

11 OO(WEA,RLOIH 16:16
0957 (WEA_RE_01) | 08:42
(WEA_RE_01) | 16:17
(WEA_RE_O1) | 03:42
11:01 (WEA_RE_O1) | 16:18
09:57 (WEA_RE_01) | 0842
11:08 (WEA_RE_02) | 16:19

| 0842

| 16:20
| &8
I

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

Tag im Monat

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

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Zeitpunkt (SS5:MM) Schattenende

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

Projekt; Lizeraierter Acmwender:

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)901-0

30.09.2025 14:27/4.1.287
SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: I0_08 - IO 08 Boseler StraBe 579 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| Janusar |Februar | April IMai |2uni
1] 0842 09:39 (WEA_RE_02) | 08:13 09:48 (WEA_RE_02) 07:52 (WEA_RE_03) | 07:04 07:40 (WEA_RE_05) | 05:57 06:29 (WEA_RE_04) | 05:09
| 1621 38 1017 (WEARE02) | 17:11 39 10:27 (WEA_RE 02) 09:30 (WEARE 01) | 20:01 29 08:09 (WEARE (5) | 20:5 30 0659 (WEARE_(4) | 21:43
2| 0842 09:39 (WEA_RE_02) | 08:12 09:48 (WEA_RE_02) 07:50 (WEA_RE 03) | 07:02 07:40 (WEA_RE_05) | 05:55 06:28 (WEA_RE_D4) | 05:08
14622 39 108 (WEARE02) | 17:13 38  10:26 (WEA_RE_02) 0A:29 (WEARE 01) | 20:03 29 02:09 (WEARE 05)| 2057 31 06:59 (WEARE_O4) | 2144
2| 0842 09:39 (WEA_RE_02) | 08:10 09:50 (WEA_RE_02) 07:50 (WEA_RE_03) | 07:00 07:40 (WEA_RE_05) | 05:53 06:28 (WEA_RE_04) | 05:08
[ 16:23 39 1019 (WEARE02) | 17:15 36  10:26 (WEA_RE 02) 09:20 (WEA RE 01) | 20:05 28  08:08 (WEA RE os; | 20188 31 0859 (WEARE 04) | 21:45
410841 0%:39 (WEA_RE_02) | 08:08 09:51 (NEA_RE 02) 07:48 (WEA_RE _03) | 06:57 07:40 (WEA_RE_05) | 05:51 06:27 (WEA_RE_04) | 05:07
40 1019 (WEARE 02) | 17:47 34 10:25 (WEARE 02) 09:28 (WEARE01) | 20:07 27 08:07 (WEARE05) [ 21:00 32 0659 (WEARE 04) | 21146
09:33 (WEA_RE_0?) | 08:06 09:53 (WEA_RE_02) 07:48 (WEA_RE_03) | 0655 07:41 (WEA_RE_0S) | 05:49 06:28 (WEA_RE_04) | 05:06
40 10013 (WEARE 02) | 17:19 30 10:23 (WEA_RE 02) 09:28 (WEARE O1) [ 2009 25 05:06 (WEARE 05) | 21:00 32  07:00 (WEARE.04) | 21:48
09:40 (WEA_RE_02) | 085 09:54 (WEA_RE_02) 07:48 (WEA_RE_03) | 06:52 07:42 (WEA_RE_05) | D5:47 06:28 (WEA_RE_04) | 05:05
41 10:21 (WEAPE02) | 17:28 28 10:22 (WEA_RE_02) 09:28 (WEARE01) | 20:10 23 02:05(WEAREDS)| 21:04 31 0659 (WEARE_O4) | 21:49
09:39 (WEA_RE_02) | 08:03 09:55 (WEA_RE_02) 7:46 (WEA_RE_03) | 06:50 07:42 (WEA_RE_05) | 05:45 06:78 (WEA_RE_04) | 05:05
42 10:20 (WEARE02) | 17:23 23 10:19 (NEARE02) 03:26 (VEARE 01) ] 20:12 20  08:02 (WEARE_05) | 21:05 31  06:59 (WEARE_O4) | 2149

09:39 (WEA_RE_02) | 08:01 09:59 (WEA_RE_02) 07:46 (WEA_RE_02) | 06:42 07:44 (WEA_RE_05) | 05:43 06:28 (WEA RE_04) | 0504
42 10:21 (WEARE_02) | 17:24 18 10:17 (WEA_RE_02) 09:36 (WEARE 01) | 20:14 16 08:00 (VEARE_05) | 21:07 30 06’58 (WEARE_O4) | 2150
09:40 (WEA_RE _02) | 07:59 10:03 (WEA_RE_02) 07:47 (WEA_RE_03) | 06:45 07:47 (WEA_RE_05) | 05:42 06:29 (WEARE_04) | 05:04

43 10:23 (WEAREL02) | 17:26 9  10:12 (AEARE02) 09:25 (WEARE01) [ 20:16 10  07:57 (WEAREL0S)[ 21:03 29 (0658 (WEARE.04) | 2151
09:40 (WEA_RE _02) | 07:57 02:53 (WEA_RE 01) 07:46 (WEA_RE 03) | 06:43 | 08:40 06:29 (WEA_RE_04) | 05:03
43 10:23 (WEARE 02) | 17:22 14 09:07 (WEA_RE_01) 09:24 (WEA_RE 01) | 20:18 2110 29 06558 (WEARE_O4) | 21552
09:40 (WEA_RE_02) | 07:55 08:49 (WEA_RE_01) 07:46 (WEA_RE_03) | 06:41 05:38 06:29 (WEARE_04) | 05:03
44 10:29 (WEARE02) | 17:30 22 09:11 (WEA RE O1) 09:23 (WEA_RE 01) | 20:19 112 B/ 0657 (WEARE 04) | 2153
09:40 (WEA_RE_02) | 07:53 08:46 (WEA_RE_01) 7:46 (WEA_RE_D3) | 06 3 06:30 (WEA_RE_04) | 05:02
44 10:24 (WEARE02) | 17:32 28 D9:14 (WEA RE_O1) 08:21 (WEA_RE_01) | 20:21 2004 26 0656 (WEARE_04) | 2154
09:40 (WEA_RE_02) | 07:51 09:43 (WEA_RE_01) 07:46 (WEA_RE_03) | 06:36 053 06:30 (WEA_RE_04) | 05:02

45 10:25 (WEARE02) | 17:3¢ 34 09:17 (NEAREO1) 03:20 (WEA_RE_D1) | 20:23 |21:15 5 0655 (WEARE_O4) | 21:54
09:06 (WEA_CD_01) | 07:4% 06:41 (WEA_RE_01) 07:47 (WEA_RE_03) | 06:34 |05:33 06:31 (WEARE_04) | 05:02
47 105 (WEAREL02) | 17:3 33 09:19 (WER_RE_ 1) 09:19 (WEA_RE_01) | 20:25 |27 24 0655 (WEARE_D4) | 2155
09:05 (WEA_CD_01) | 07:47 i 07:47 (WEA_RE_03) | 06:32 05:31 06:32 (WEA_RE_O4) | 05:02
SO 10:26 (WEARE 02) | 1732 41 09:17 (WEA_RE_01) | 20:26 2119 21 0653 (WEAREO04) | 2156
09.04 (WEA_CD_D1) | 07:45 07:43 (WEA_RE_03) | 06:29 053 06:34 (WEARE_04) | 05:01
S1  10:26 (WEARE02) | 17:40 44 09:15 (WEA_RE_01) | 20:28 200 19 0653 (WEARE 04) | 2156
09:03 (WEA_CD_D1) | 07:43 07:49 (WEA_RE_03) | 06:27 0%:28 06:34 (WEA_RE_04) | 0S:01
54 10:27 (WEARE_02) | 17:42 47 03:12 (WEARE_O1) | 20:30 2122 17 0651 (WEARE04) | 2157

09:02 (WEA_CD_01) | 07:41 07150 (WEA_RE_03) | 06:55 0527 06:37 (WEA_RE_04) | 05:01
S5 10:20 (WEARE 02) | 17:44 49 09:24 (WEA_RE 01) 03:10 (WEA_RE_01) | 20:32 2024 12 065149 (WEARE_04) | 2157

03:00 (WEA_CD01) | 07:35 08:34 (WEA_RE_01) 07:53 (WEA_RE_03) | 06:23 5.5 06:40 (WEA_RE_04) | 05:01
57 10:27 (WEARE02) | 17:46 51 09:25 (NEARE 01) 09:08 (WEA_RE_01) | 20:34 215 7 0647 (WEARE_04) | 2157
09:00 (WEA_CD_01) | 07:37 08:33 (WEA_RE_01) 0755 (WEA_RE_03) | 06:20 05:4 0s:01
S%  10:28 (WEA_PE_02) | 17:48 53  09:26 (WEA_RE_01) 09:03 (WEA_RE_D1) | 2035 21:27 2158
03:01 (WEA_CD_D1) | 07:35 02:33 (WEA_RE_01) 08:02 (WEA_RE_03) | 06:18 05:22 05:02
59 10:29 (WEAPE02) | 17:50 54 09:27 (NEA_RE 01) 08:59 (WEA_RE_01) | 20:37 212 | 2158
09:01 (WEA_CD_01) | 07:33 08:21 (WEA_RE _O1) 06:53 (WEA_RE_0S) | 06:16 0s:21 | 05:02
57 10:23 (WEARE_D2) | 17.52  S6 09:27 (NEALRE_O1) 07.03 (WEA_RE_0S) | 20:39 2130 | 2158
09:02 (WEA_CD_01) | 07:31 08:31 (WEA_RE_D1) 06:50 (WEA_RE_0S) | 06:14 06:40 (WEA_RE_O4) | 05:19 05:02
S6  10:129 (WEARE 02) | 17:54  S7 09:28 (WEA_RE 01) 07:06 (WEARE_0) [ 20:41 11 06:51 (WEARE_04) | 21:31 2158
09:03 (WEA_CD_O1) | 07:29 08:03 (WEA_RE_03) 06:48 (WEA_RE_0S) | 06:12 06:37 (WEA_RE_04) | 05:18 05:02

54 10:29 (WEALRE02) | 17:55 71  09:29 (WEARE 01) 07:08 (WEARE 05) | 2043 17  06:54 (WEARE_04) | 21:33 2158

03:05 (WEA_CD_01) | 07:26 07:93 (WEA_RE_03) 06:45 (WEA_RE 05) | 06:09 06:35 (WEA_RE_04) | 0517 05:03

SO 10:29 (WEARE02) | 17:57 79 0% 07:09 (WEARE_05) | 20:44 21  06:56 (WEARE_04) | 21:34 2158

09:44 (WEA_RE 02) | 07:24 06:44 (WEA_RE _05) | 06:07 06:34 (WEA_RE_04) | 05:16 05:03

45 10:29 (WEARE 02) | 1755 84 07:10 (WEA_RE 05) 20014 B 0657 (WEARE 04) | 21:35 2158

09:45 (WEA_RE_02) | 07:22 05.:43 (WEA_RE_0S) | 06:05 06:32 (WEA_RE_D4) | 0S: 15 05:03

44 10:29 (WEARE 02) | 1B:01 89 07:10 (WEA_BE_OS) 20:48 % 0658 (WEARE 04) | 21:37 2158

09:45 (WEA_PE_02) | 07:20 06:42 (WEA_RE_0S) | 06:03 06:21 (WEA_RE_04) | 05:13 05:04

44 10:29 (WEAFE02) | 18:03 92 07:10 (WEARE_0S) | 20:50 27  06:58 (WEARE_O4) | 21:38 | 21:58

09:45 (WEA_RE_02) 07:42 (WEA_RE_0S) | 06:01 06:20 (WEA_RE_O4) | 05:12 | 05:05

3 43 10:28 (WEA_RE_02) 08:11 (WEARE_05) [ 2051 29 06:59 (WEARE_O4) | 21:33 | 21558

30 | 08:16 09:47 (WEA_RE_02) 07:40 (WEA_RE_0S) | 05:59 06:30 (WEA_RE_04) | 05:11 05:05
17:07 41  10:28 (WEARE 02 08110 (WEARE_0S) | 20:53 29 06:59 (WEARE_04) [ 2141 2158

31| 08:15 09:47 (WEA_RE_02) 07:40 (WEA_RE_05) 05:10
1709 41 10:28 (NEA_RE_02) 08:10 (WEA_RE_05) 2142
Somnenscheinstundan | 294 | 278 | 418 [ 4%0 | 05
st max.mogl Beschattung | 1447 | 158 %0 | 485 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (55:MM) Schattenanfang  (WEA mit erstem Schatten)

Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS5:MM) Schattenende (WEA mit letztem Schatten)

windPRO 4,1,287 | EMD Intemational A/S, Tel, +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:16 / 17 winderao .
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DNV

Projekt:

WP Rote Erde 12.05.2025

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: I0_08 - IO 08 Boseler StraBe 579 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

1uli

110506
12158
210506

1 August

10544
12124

(WEARE_D4) | 2028

_09) | 06:31
WEA_RE_O4) | 2026
WEA RE_04) | 0633

(WEARE_D4) | 2024
{WEA RE_O1) 1 0635

(VEARE D1) I 202?

E & B 8 8 8B 8

988598 S S0 RERCREREFURASRURURLURERIURURHS
ROBRERIREBHBLUDEDLENBERIR BB ALASRER
3

11929 10
107:14
11927 30
| 07:16
11924 40
107:17
1192 58
107:19
119:09 &6
107:21
1197 73
107:23
119:4 79
107:24
R &
107:26
1190 @8
1

1

| =2

! @

10k tober
|o7:2a

| 19:07 91
10730
11905 »

07:45 (WEA _RE_O5) | 07:31
07:55 (WEA_RE_05) | 1903 9%
07:41 (WEA_PE_09) | 07:33
07:57 (WEARE_O05) | 1900 97

8
2
3
R
8
5
8§
£ 38 %8¢ 8888

0713‘ (e pi09) |00

g¢
2
7
9
R
3!
s
®
g

09:31 (WEA RE_D) [ 0306
09:41 (WEA_RE_O1) | 19:19
00:40 (WEA_RE_03) | 00:07
09:47 (WEA_RE_D1) | 18:17
09:37 (WEA_RE_0J) | 09:00

w2 meuu,m) 11 n
(232 (WEA_RE_03) | 07113
poet C(AEAREOD) | 17:11
08:31 (WEA_RE_03) | 07:15

& 5 8 88 24

¢

57 (WEA_RE_D1) | 17-07

aa 27 (WEA_RE_03) | 07:19
09:58 (WEARE_O1) | 17405
083:20 (WEA_RE_03) | 0720
10:00 WEARE_01) | 1703
1o

11701 21
| 30
I 2%

@

00:26 (WEA_RE_Q3) | 07:24
10:01 (WEA_RE_01) | 16:59
08:21 (WEA_RE_03) | 07:26
10:01 (WEA_RE 01) | 16:57

08:26 (VEA
10 01 (WEA_RE_ 01) 1636
27 (WEA_RE_03)

mcu(wsuu m) 16:38
08:29 (WEARE_03) | 07:52
10:03 (WEA RE ¢ on) 16:33
08:32 (WEA_RE_03) | 07:5%
ww(weuzs ox) 1631
0836 (WEA R 7%
10:00 (WEA ] ns mnwan

X ._01) | 16
09:06 (WEA_RE_01) | 08:05
02:54 (WEA_RE_01) | 16:2
0807 (WEA_RE_O1) | 08:08
0353 (WEA_RE_01) | 16:21
usus(v\euzs - 109:30
(MEA_RE_O1) | 15:20
~m(uue 01) | 08:11
08:50 (WEA RE_01) | 1619
oa 1 «EA,RE_m) loa 13
01) | 16:19

P u(uuzs o1) | 08:14
(2146 (WEARE 01) | 16:18
08:16 (AEA_RE_01) | 03:16

05:40 (WEA_RE_01) I
267
i

Lizermester Acmwender :

DNV Energy Systems Germany GmbH

Brooktorkai 18
DE-20457 Hamburg
(048 56)901-0

Barechnet!
30.09.2025 14:27/4.1.287

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

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

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS5:MM) Schattenende

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

INovember |Dezember
0024 (WEA_RE_01) | 00:17 0922 (WEA_RE_02)
11 (B35 (WEARE 01) | 16:16 44 1008 (WEA_RE_(2)
092 (WEA_RE_02) | 08:19 0923 (WeA_RE_(2)
11 (9A3 (WEARE (2) | 16115 43 1006 (WEA FE_(2)
0928 (WEA_RE_(2) | 08:20 0923 (WEA_RE_(2)
1S 097 (WEARE (2) | 16:15 43 1006 (WEA_RE _(
0926 (WEA_RE _(2) | 08:22 0924 (WEA_RE_(2)
24 0950 (WEA RE_(2) | 16114 42 1006 (WEA RE ()
0924 (WEA_RE_(2) | 08:23 0924 (WEA_R%_02)
28 0S2 (WEARE (D) |18:13 42 1006 (WEARE_(2)
0922 (WEA_RE_(2) | 08:25 26 (WEA_RE_(2)
31 0953 (WEARE Q) | 16113 41 1007 (WEA_RE_(02)
0921 (WEA_RF_02) | 09:26 0926 (WeA_FF
¥ 0955 WEARE 02) |16:2 40 (WEA_RE_(
0920 (WEA_RE_(2) | 08:27 0A26 (WEA_RE_(2)
36 0956 (WEARF 02) 16112 4D 1006 (WEARF.(
09:49 (WEA_RE_02) | 09:28 0929 (WEA_FS_02)
W 0957 WEARE_M) | 16:12 ¥ 1007 (WEA_RE_(2)
05:1 (WEA_RE_02) | 08:29 (WEA_RE_02)
40 095G (WEAREO2) | 16112 3 1097 (WEARE_(2)
09:10 (WEA_RE_02) | 09:31 0229 (WEA_RE_02)
A1 0959 (WEA RE_(2) | 16:11 3 1007 (WEA_RE_(2)
0927 (WEA_RE_02) | 08: (Wes_RE_(2)
42 0950 (WEARGO2) | 16:11 W 1007 (WEARES_02)
09:17 (WEA_RE 08: 0330 (WEA_RE_(2)
43 1000 (WEARE_02) | 16:11 37 1007 (WEA_RE_(2)
0917 (WEA RE () | 0B!34 0930 (WEA_FE_(2)
44 1001 (WEARE(0) [ 16141 3B 1008 (WEA RE_(0)
0917 (WEA_RE_O2) | 08:35 0931 (WEAJE_
001 (WEARE 02) | 16:11 37 1008 (WEA_RE_(2)
0916 (WEA RE () | 08:36 0932 (WEA_RE (1)
46 100C (WEA RE 1611 3% 1008 (WEA_RE_(2)
08:3 (WEA XD 01) | 08:% 0933
61 1000 (WEARE 02) [16:31 35 1009 (WEARE 02)
0337 (WEA_CO_01) | 0837 0934 (WEA_RE
0w 02) |16:32 35 1099 (WEARE_02)
03:35 (WEA_CD_01) | 09:38 0933 (WEA_FE
% 1003 02) [1602 36 1009 (WEA RE_(2)
03:36 (WEACD. Dl) 10838 D934 (WEA RE_(2)
57 10T0 (WEARE_(2) [16:12 36 10010 (WEARS_(2)
00:35 (WEA_CD_01) | 09:29 0934 (WEA_RE_(2)
5 1004 (WEARE(R) 16143 36 1010 OWEARE_02)
0836 (WEA_CD_D)) | 08:40 D935 (WEA_RE_02)
s 1004 16:13 36 1011 (WEARE_02)
MJI (WEA_CD Ol) 00:40 0335 (WEA_RE_02)
57 GWEARE(2) 16014 3 1011 (WEa_RE_(2)
m-:n (WEAZCD 01) | D:41 0936 (WEA_RG_02)
S6 1005 (WEARE 02) | 16:14 26 1042 (AMEARE_2)
0841 (WEA_CD_01) | 08:41 0936 (WEA_RE
i 1006 (WEARE (2) | 16:15 38 10:12 (WEA_RE ()
oa 42(v-en <0 c:) 41 37 QNEA_RE_02)
52 1005 WEARIG2) |16:16 36 1013 WEARE_02)
m N(M:A <0, m) 0842 0937 (WEa_RE_(2)
49 1005 (WEARE () | 16036 3 w 13 (WEAFE _02)
oa:e. (WEACO_0) | 08:42 37 (WEARE_02)
47 2005 (WEA_RE_(2) | 16:17 » w 14 (WEA_RE_(2)
w21 0842 D937 (WEA_RE_(12)
45 1006 (WEA RE () | 16:18 37 1024 (WEA FE ()
0921 (WEA_RE_(2) | 03:42 0958 (WEA_RE_(2)
1095 (WSARE_02) | 16:9 37 10:1S (WEA R
| G242 0933 (WEA_RE_(2)
136:20 38 10:16 (WEA_RE_02)
| 38
1271 | 1neL
(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
30.09.2025 16:16 / 18
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Projekt:

DNV

WP Rote Erde 12.05.2025

SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor: I0_09 - IO 09 Mastenweg 102A Wardenburg

Annahmen fiir Schattenwurfberechnung

Lizermerter Acwends::
DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet!
30.09.2025 14:27/4.1.287

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| Jmwar  |Februar Marz |April |Mai | uni
1| 0842 |08:13 | 07:47 16:25 (WEA_RE_0S) | 07:04 | 05:57 19:04 (WEA_RE_O4) | 05:09 19:20 (WEA_RE_04)
| 16:21 [BY 1 | 12:08 €1 17:26 (WEA RE 01) | 20:01 | 20:55 $3  19:57 (WEA_RE_04) | 21:42 2% 19:45 (WEA_RE_04)
2| 0842 |os:11 | 07:15 16:24 (WEA_RE_0S) | 07:02 | 05:55 19:03 (WEA_RE_04) | (508 19:21 (WEA_RE_04)
| 16:22 11713 | 18:07 62 17:26 (WEA_RE_01) | 20:03 120:57 5S4 19:57 (WEA_RE_O4) | 2144 22 19:43 (WEA_RE_04)
3| 0841 108:10 |07:12 16:24 (WEA_RE_05) | 06:59 | 05:53 (WEA _RE_04) | 1507 19:22 (WEA_RE_04)
| 16:23 | 17:15 | 18:09 €1 17:25 (WEA_RE 01) | 20:05 | 20:58 2] E _RE_04) | 2145 0 19:32 (WEA_RE_04)
4| 08s1 jo8:08 | 07:10 16:22 (WEA_RE_0S) | 06:57 ] 05:51 19:02 (WEA_RE_04) | (507 19:24 (WEA_RE_04)
| 16:24 117:37 | 18:10 62 17:24 (WEA_RE_01) | 20:07 | 21:00 S5 1957 (WEA_RE_09) | 21:46 18 19:42 (WEA_RE_04)
S| 08:41 | 02:06 | 07:08 16:22 (WEA_RE_0S) | 06:55 | 05:49 03 (WEA_RE_04) | 0506 19:25 (WEA_RE_04)
| 16:26 |17:19 | 18:12 &0 17:22 (WEA_RE_01) | 20:08 | 21:02 &l (WEA RE_O4) | 2147 15 19:40 (WEA_RE_O4)
6| 0241 |08:05 | 07:06 16:22 (WEA_RE_05) | 06:52 | 05:47 (WEA_RE_04) | (605 19:23 (WEA_RE_0A)
| 16:27 117:20 | 18:14 S9 17:21 (WEA_RE_01) | 20:10 | 21:04 S4  19:57 (WEA_RE_04) | 21:48 11 19:39 (WEA_RE_04)
7 | 0840 ] 08:03 | 07:04 16:20 (WEA_RE_0S) | 06:50 | 05:45 19:03 (WEA_RE_D4) | (505 19:30 (WEA_RE_04)
| 16:28 117:22 | 18:16 S7  17:47 (WEARE_01) | 20:12 |21:05 SA  19:57 (WEA_RE_04) | 2149 6 19:36 (WEA_RE_OA)
8| 0840 10801 07:01 16:20 (WEA_RE_0S) | 06:48 | 05:43 19:02 (WEA_RE_04) | 0504
| 16:30 |17:24 | 18:18 S5 17:1S (WEA_RE _05) | 20:14 | 21:07 S4  19:56 (WEA_RE_04) | 2150
90839 | 07:59 16:41 (WEA_RE_03) | 06:59 16:20 (WEA_RE_0S) | 06:45 | 05:42 19:03 (WEA_RE_04) | (503
| 16:31 117:2%6 12 16:53 (WEA_RE_03) | 18:20 56 17:16 (WEA_RE_05) | 20:16 | 21:09 54 1957 (WEA_RE_04} | 2151
10 08:39 |07:57 16:38 (WEA_RE 03} | 06:57 16:20 (WEA_RE _0S) | 06:43 | 05:50 15:03 (WEA_RE_04) | 0503
16:33 |17 18 16:56 (WEA_RE_03) | 12:22 S5 17:15 (WEA_RE_05) | 20:17 j2110 53
11| 08:38 107:55 16:37 (WEA_RE_03) | 06:54 16:20 (WEA_RE_05) | 06:41 | 05:38
16:34 | 17:30 21 16:5% (WEA_RE 03) | 18:23 S5 17:15 (WEA RE_0S) | 20:19 | 21:42 3
12 | 08:37 |07:53 16:35 (WEA_RE_03) | 06:52 16:19 (WEA_RE_05) | 06:38 | 05:38
16:35 117:32 24 16:59 (WEA_RE 03) | 18:25 55 17:14 (WEA_RE_05) | 20:21 | 21:14 52
13 108:36 107:51 16:34 (WEA_RE_03) | 06:50 16:20 (WEA_RE_05) | 06:36 | 05:34
1 18:37 117:34 27 17:01 (WEA_RE_03) | 18:27 S4  17:14 (WEA_RE_05) | 20:23 |21:15 St
19 | 08:36 | 07:49 16:33 (WEA_RE 03) | 06:47 16:20 (WEA_RE_05) | 06:34 |05:33 19:05 (WEA RE_ 04} | 15:02
| 16:39 117:36 29 17:02 (WEA_RE_03) | 18:29 S4  17:14 (WEARE_OS) | 20:25 |21:47 SO 19:55 (WEA_RE_04) | 2155
15| 08:35 107:47 3 | 06:45 16:20 (WEA_RE_0S) | 06:31 105:31 19:05 (WEA_RE_OM) | 0501
16:40  [17:33 30 |18:31  S2 17:12 (WEA_RE_0S) | 20:26 121:19 S0 19:55 (WEA_RE_04) | 21556
16 | 0834 | 07:45 | 06:42 16:24 (WEA_RE_0S) | 06:29 19:26 (WEA_RE_04) | 05:30 19:06 (WEA_RE_04) | 0501
16142 | 17:50 31 | 18:33 S1 17012 (WEA_RE 05) | 20:28 15 19:41 (WEA_RE 04) | 21:20 49 19:55 (WEA RE 04) | 2156
17083z |07:43 | 06:40 16:21 (WEA_RE, 05) | 06:27 19:22 (WEA_RE_04) | 05:28 19:06 (WEA_RE_04) | 05:01
165:44 | 17:42 32 03) | 18:35 S0 17:11 (WEA_RE_05) | 20:30 23 19:45 (WEA_RE 04) | 21:22 48 15:54 (WEA RE_ 04) | 2156
18 | 08:32 107:41 16:31 (WEA_ RE 03 | 06:38 16:22 (WEA_RE DS) 106:25 19:18 (WEA_RE _04) | 05:26 19,06 (WEA_RE_04) | (5:01
16:45 | 17:44 32 17:03 (WEA_RE 03) | 18:36 48 17:10 (WEA_RE _05) | 20:32 28 19:46 (WEA_RE 04) | 21:22 48 19:54 (WEA_RE_04) | 2157
19 | 0831 107:39 16:30 (WEA_RE_03) | 06:35 16:22 (WEA_RE_05) | 06:22 15:16 (WEA_RE _04) | 05:25 15:07 (WEA_RE_04) | (5:01
16:47 117:46 42 17:18 (WEA_RE 01) | 18:38 46 17:08 (WEA_RE_05) | 20:34 32 19:48 (WEA_RE 04) | 21:5 46 19:53 (WEA_RE_04) | 2157
20 | 08:30 107:37 16:31 (WEA_RE_03) | 06:33 16:23 (WEA_RE_05) | 06:20 19:14 (WEA_RE_04) | 05:23 8
16:49 | 17:48 45 17:20 (WEA_RE_01) | 18:40 44 1707 (WEA_RE_0S) | 20:35 %6 19:50 (WEA_RE_04) | 21:27 a5
21| 08:29 j07:35 16:31 (WEA_RE_03) | 06:30 16:25 (WEA_RE_0S) | 06:18 19:12 (WEA_RE_04) | 05:22
1650 1 17:50 49  17:22(WEA_RE_01) | 18:42 41 17.06 (WEA_RE_0S) | 20.:37 39 19:51 (\WEARE_04) | 21:28 44 19:52 (WEA_RE_04) | 2158
22 | 08:27 107:33 16:30 (WEA_RE_03) | 06:28 16:25 (WEA_RE_0S) | 06:16 19:11 (WEA_RE_D4) | 05:21 19:09 (WEA_RE_04) | (502
1652 | 17:51L 53 17:24 (WEA_RE_01) | 18:43 39 17:04 (WEA_RE_OS) | 20:39 41 19:52 (WEA_RE_04) | 21:30 43 19:52 (WEA_RE_04) | 2158
23| 08:26 j07:31 16:31 (WEA_RE_03) | 06:26 16:27 (WEA_RE_05) | 06: 14 19:10 (WEA_RE_04) | 05:19 19:10 (WEA_RE_04) | 0502
16:54 | 17:53 S5 17:26 (WEA_RE 01) | 18:45 3% 17:02 (WEA_RE_05) | 20:41 43 19:53 (WEA RE_04) | 21:31 41 19:51 (WEA RE 04) | 2158
2 |08:25 |07z 16:31 (wu_v.e_os) | 06:23 -29 (WEA_RE_0S) | 06:11 19:09 (WEA_RE_04) | 05:18 19:11 (WEA_RE_04) | 05:02
1656 1 17:55 $6  17:27 (WEA_RE_01) | 18:47 31 17:00 (WEA_RE_05) | 20:42 45 1954 (WEA_RE_04) | 21:32 40 19:51 (WEA_RE_04) | 2158
% | 0823 |07:2% 16:31 (WEA_RE_05) | 06:21 16:32 (WEA_RE_05) | 06:09 19:08 (WEA_RE_04) | 05:17 19:11 (WEA_RE 09) | 0502
16:58 | £7:57 7 17:28 (WEA_RE 01} | 18:49 25 16:57 (WEA RE_05) | 20:44 47 19:55 OWEA RE_04) | 2134 - (WEA_RE_04) | 2158
% | 08:22 j07:24 16:23 (WEA_RE_05) | 06:18 1635 (WEA_RE_05) | 06:07 19:07 (WEA_RE _04) | 05:16 (WEA_RE_04) | (6:03
1659 117:59 S8 17:27 (WEA_RE 01) | 18:51 19 1654 (WEA_RE_05) | 20:96 49 19:56 (WEA RE_04) | 21:35 kg 49 (WEA_RE_04) | 2158
27 | 08:21 107:22 16:27 (WEA_RE _0S) | 06:16 16:42 (WEA_RE_0S) | 06:05 19:06 (WEA_RE_04) | 05:14 19:13 (WEA_RE_04) | (502
| 17:01 | 18:01 60 17:27 (WEA_RE 01) | 18:52 4 16:46 (WEA_RE_05) | 20:98 S0 19:56 (NEA_RE_04) | 21:37 35 19:48 (WEA RE.04) | 2156
28| 08:19 107:20 16:27 (WEA_PE_05) | 06:14 06:03 19:05 (WEA_RE_04) | 05:12 19:14 (WEA_RE_04) | 05:04
| 17:03 | 18:03 60 17:27 (WEA_RE_01) | 18:54 [20:50 51 19:56 (WEA_RE_04) | 21:38 3 19:47 (WEARE_) | 2158
29 | 08:18 ] 07:11 | 06:01 19:05 (WEA_RE_04) | 05:12 19:15 (WEA_RE_04) | (504
| 17:05 | 19:56 | 20:51 S2  19:57 (WEARE_O4) | 21:39 32 19:47 (WEA_RE_04) | 2158
30 | 0816 | | 07:09 05:59 1904 (WEA_RE_D4) | 05:11 19:17 (WEA_RE_04) | (505
17:07 | | 19:58 20053 53 19:57 (WEA_RE 04) | 21:41 30 19:47 (WEA_RE_04) | 2158
31| 08:45 | | 07:07 | 05:10 19:18 (WEA _RE_04) |
17:09 | | 20:00 i21:42 28 19:46 (WEA_RE_04} |
Sornenschanstundan | 254 | s | 367 | 418 | 490 |
astr.max.mogl Beschattung | | 1 | 1291 | £04 | 1432 | 117

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (55:MM) Schattenanfang  (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS5:MM) Schattenende (WEA mit letztem Schatten)
windPRO 4,1,287 | EMD Intemational A/S, Tel, +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:16 / 19 wi ﬂdPRﬂ.
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DNV

Projekt:

WP Rote Erde 12.05.2025

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: I0_09 - IO 09 Mastenweg 102A Wardenburg

Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| i

1 05:06
| 2157
2| 05:06
| 2157
3| 0507
| 21557
40508

31| 0542

Sornenschenstundan | 508
ast mac.mogl Beschuttung | b7

|August

| 0544
12124
| 0546
|21:22
| 0S:47

19:35 (WEA_RE_DA4) | 0552
19:44 (WEA_RE_Q4) | 21:15
19:32 (WEA_RE_04) | (5554
19:46 (WEA_RE_04) | 21:13
19:31 (WEA_RE_O4) | 0555
19:47 (WEA_RE_04) | 21:11
19:30 (WEA_RE_04) | 0557
19:49 (WEA_RE_04) | 21.09
19:29 (WEA_RE _04) | (659
19:50 (WEA_RE_04) | 21:07
19:27 (WEA_RE_04) | 05:01
19:52 (WEA_RE_04) | 2105
19:26 (WEA_RE_04) | 06.02
15:53 (WEA_RE_04) | 2103
19:25 (WEA_RE_04) | 0604
19:54 (WEA_RE_O4) | 2101

19:14 (WEA_RE ¢
20:06 (WEA_RE

19:35 (WEA_RE_04) | 06:06
19:56 (WEA_RE_04) | 2059
19:24 (WEA_RE_O4) | 06:07
19:57 (WEA_RE_04) | 2057
19:23 (WEA_RE_04) | 06:09
19:57 (WEA_RE_04) | 2058
19:22 (WEA_RE_04) | 06:11
19:58 (WEA_RE_04) | 2053
19:21 (WEA_RE_04) | 06:12
19:59 (WEA_RE_04) | 2051
19:21 (WEA_RE_04) | 06:14
20:00 (WEA_RE_04) | 20:48
19:20 (WEA_RE_04) | 06:16
20:01 (WEA_RE_O4) | 20:46
19:19 (WEA_RE_04) | 06:18
20:01 (WEA_RE_04) | 20:44
19:19 (WEA_RE_04) | 06:19
20:02 (WEA_RE_04) | 20:42
13:19 (WEA_RE_04) | 06:21
20:02 (WEA_RE_04) | 20:40
19:18 (WEA_RE_04) | 08:23
20:03 (WEA_RE_04) | 2037
1918 (WEA_RE_09) | 06:24
20:04 (WEA_RE_04) | 2035
19:17 (AEA_RE_04) | 06:26
20:04 (AEA_RE_04) | 2033
19:16 (WEA_RE_O4) | 06:28
20,04 (WEA_RE_04) | 20:31
19:16 (WEA_RE_04) | 06:29
20:05 (WEA_RE_04) | 20:28
19:15 (WEA_RE_04) | 05:21
20:05 (WEA_RE_04) | 20:26
19:15 (WEA_PE_04) | 06:33
04) | 20:24
od) | 06:35
_04) | 20:21
| 457

|

1243

2 ¥
3
]
-3
-

13:14 (WEA_RE_04) | 06:36
20:07 (WEA_PE_04) | 20:13
19:13 (WEA_RE_04) | 06:33
20:06 (WEA_RE_04) | 20:17
19:13 (WEA_RE_04) | 06:40
20:07 (WEA_RE 04) | 20:14
19:13 (AEA_RE_04) | 06:41
20:06 (WEA_RE_04) | 20:12
19:13 (WEA_RE_04) | 06:43
20:07 (WEA_RE_04) | 20:10

20:02 (WEA_RE_04) | 19:41
19:13 (WEA_RE_04) | 07:06
20:00 (WEA_RE 04) | 19:32
15:14 (WEA_RE_04) | 07:07
20:00 (WEA_RE_04) | 15:36
19:16 (WEA_RE_04) | 0709

b
3

19:56 (WE 11 19:28
19:19 (WEA_RE_04) | 07:14
19:54 (WEA_RE 04) | 19:26
19:20 (WEA_RE_04) | 07:16
15:52 (WEA_RE _04) | 19:24
19:22 (WEA_RE 04) | o717
19:50 (WEA_RE_04) | 19:22
19:24 (WEA_RE _04) | 07:19
19:46 (WEA_RE_04) | 19:19
19:28 (WEA_RE_04) | 07:21
19:42 (WEARE_04) | 19:17
107.23
119:44
107:24
| 19:12
107:26
| 19:10
|
|
:

24
30
24
37
41
44
46
47
49

51

53

54

578

|Oktober
|07:28
| 19:07 55
| 07:30
| 15:05 55
107:31
| 19:02 S
[07:33
| 15:00 56
107:35
| 18:58 55
107:37
1 18:55 S5
[07:38
| 18:53 58
| 07:40
| 18:51 60
| 07:42
| 18:48 61
| 07:44
| 12:46 62
107:45
| 18:44 (>3
| 07:47
| 18:41 62
| 07:49
| 12:39 61
| 07:51
| 18:37 61
107:53
J18:34 59
|07:54
| 18:32 58
17:25 (WEA_RE_0S) | 07:56
17:41 (WEA_RE_05) | 18:30 56
17;20 (WEA_RE. 05)!0758
17:44 (WEA_RE 05) | 19:28 56
17 17 (WEA_RE_05) | 0:00
17:47 (WEA_RE_05) | 18:26 54
17:15 (WEA_RE_05) | 03:02
17:49 (WEA_RE_US) | 18:22 s1
17:12 (WEA_RE_05) | 08:04
17:49 (WEA_RE_05) | 18:21 43
17:10 (WEA_RE_US) | 03:05
17:51 (WEA_RE_09) | 13:19 44
17:02 (WEA_RE_0S) | 03:07
17:52 (WEA_RE_05) | 18:17 38
17:06 (WEA_RE_0S) | 08:09
17:52 (WEA_RE_05) | 18:15 33
17:05 (WEA_RE_0S) | 07:11
17:52 (WEARE 05) | 17:83 32
17:04 (WEA_RE_05) | 07:13
17:53 (WEA_RE_05) | 17:11 31
17:03 (WEA_RE_0S) | 07:15
17:54 (WEA_RE_05) | 17:08 30
17:01 (WEA_RE_0S) | 07:17
17.53 (WEA_RE_05) | 17:06 28
17:00 (WEA_RE_05) | 07:18
17:53 (WEA_RE_0S) | 17:04 26
17:00 (WEA_RE_05) | 07:20
17:54 (WEA_RE_09) | 17:02 24
|07:22
117:00 21
| 3%
I 1507

Lizermester Acmwender :

DNV Energy Systems Germany GmbH

Brooktorkai 18

DE-20457 Hamburg

(048 56)901-0

Barechnet!
30.09.2025 14:27/4.1.287

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

Tag im Monat

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang

Zeitpunkt (SS5:MM) Schattenende

|November |Dezember
1659 (WEA_RE_05) | 07:24 16:08 (WEA_RE_03) | 08:17
1754 (WEA RE 05) | 16:58 17 16:25 (WEA_RE_03) | 16:16
16:58 (WEA_RE_0S) | 07:26 16:11 (WEA_RE_03) | 08:19
1753 (WEARE_05) | 16:57 11 16:22 (WEA_RE_03) | 16:15
1658 (WEA RE_05) | 07:22 08:20
17:53 (WEA RE_05) | 16:55 16:14
1657 (WEARE_05) | 07:30 08:22
17:53 (WEA_RE_05) | 16:53 16:14
1657 (WEA_RE_0S) | 07:32 08:23
1752 (WEARE_05) | 16:51 16:13
1657 (WEA_RE_05) | 07:33 08:24
17:52 (WEA_RE_05) | 16:49 | 16:13
16:56 (WEA_RE_05) | 07:35 | 08:26
17:54 (WEARE_01) | 16:47 | 16:12
1657 (WEA_RE_05) | 07:37 08:27
1757 (WEA_RE_D1) | 16:46 16:12
16757 (WEA_RE_0S) | 07:39 08:28
17:58 (WEARE_01) | 16:44 16:12
1657 (WEA_RE_0S) | 07:41 08:29
1759 (WEA_RE_01) | 16:42 | 16:11
16:58 (WEA_RE_05) | 07:43 | 08:31
18:00 (WEARE_01) | 16:41 16:11
1658 (WEA_RE_0S) [ 07:45 08:32
1800 (WEA_RE_01) | 16:39 16:11
1658 (WEA_RE_05) | 07:47 08:33
1759 (WEA_RE_01) | 16:37 | 16:11
16:59 (WEA_RE_05) | 07:48 | 08:34
1800 (WEA_RE_01) | 16:35 |1s 11
17.00 (WEA_RE_05) | 07:50
1759 (WEARE 01) | 16:34 ke
17:01 (WEARE_0S) | 07:52 08:35
1759 (WEARE_01) | 16:33 16:11
17:03 (WEA_RE_03) | 07:54 08:36
1755 (WEARE_01) | 16:31 16:11
17:02 (WEA_RE_03) | 07:56 08:37
1758 (WEA_RE_01) | 16:30 16:11
1702 (WEARE_03) | 07:57 08:38
17:56 (WEA_RE_01) | 16:29 16:12
17:01 (WEARE_03) | 07:59 08:38
1754 (WEA_RE_01) | 16:27 | 16:12
1701 (WEARE_03) | 03:01 |08:39
17.52 (WEARE_01) | 16:26 | 16:12
1701 (WEA_RE _03) | 08:03 | 08:40
1750 (WEA_RE_01) | 16:25 | 16:13
17:01 (WEARE_03) | 08:04 08:40
17:47 (WEARE_01) | 16:24 16:13
1701 (WEA_RE_03) | 08:06 08:40
1734 (WEA_RE_03) | 16:22 16:14
1601 (WEA RE_03) | 08:08 | 08:41
16:33 (WEA RE_03) | 16:21 | 16:15
16:02 (WEA RE_03) | 08:08 | 08:41
16:33 (WEA_RE _03) | 16:20 16:15
16:02 (WEA_RE_03) [ 08:11 08:41
1632 (WEA_RE_03) | 16:19 16:16
1603 (WEA_RE_03) | 08:13 08:42
16:31 (WEA_RE_03) | 16:18 | 16:17
16.:04 (WEA_RE_03) | 08:14 08:42
1630 (WEA_RE_03) | 16:47 16:13
16.05 (WEA_RE_03) [ 03:16 08:42
16:29 (WEA_RE_03) | 16:17 16:19
16:06 (WEA_RE_03) | 08:42
16:27 (WEARE_03) | 16:20

| %2 | 28

| |

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
ind
30.09.2025 16:16 / 20 Windrro
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DNV

Projeke;

WP Rote Erde 12.05.2025

SHADOW - Kalender

Lizrerter Acwender

DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

Berechnung: Gesamtbelastung Schattenrezeptor: IO_10 - IO 10 Lutzweg 4 Bosel
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

1]
2
3

4

w

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Sonnenscheinstunden
astr.max.mdgl. Beschattung |

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

Tag im Monat

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

08:42
16:21
08:42
16:22
08:42
16:24
08:41
16:25
08:41
16:26
08:41
16:27
08:40
16:29
08:40
16:30
08:39
16:31
08:39
16:33
08:38
16:34
08:37
16:36
08:37
16:37
08:36
16:39
08:35
16:40
08:34
16:42
08:33
16:44
08:32
16:45
08:31
16:47
08:30
16:49
08:29
16:51
08:28
16:52
08:26
16:54
08:25
16:56
08:24
16:58
08:22
17:00
08:21
17:02
08:19
17:03
08:18
17:05
08:16
17:07
08:15
17:09
254

| Februar |Mé&rz
08;13 |07:18
17:11 18:05
08:12 07:15
17:13 18:07
08:10 07:13
17:15 18:09
08:08 07:11
17:17 18:11
08:06 07:08
17:19 18:12
08:05 07:06
17:21 | 18:14
08:03 | 07:04
17:23 | 18:16
08:01 | 07:01
17:25 18:18
07:59 06:59
17:27 18:20
07:57 06:57
17:28 18:22
07:55 06:54
17:30 18:24
07:54 06:52
17:32 18:25
07:52 06:50
17:34 18:27
07:50 06:47
17:36 18:29
07:48 | 06:45
17:38 18:31
07:46 06:43
17:40 18:33
07:43 06:40
17:42 18:35
07:41 06:38
17:44 18:36
07:39 06:35
17:46 18:38
07:37 06:33
17:48 18:40
07:35 06:31
17:50 | 18:42
07:33 | 06:28
17:52 18:44
07:31 06:26
17:54 18:45
07:29 06:23
17:56 18:47
07:26 06:21
17:57 18:49
07:24 06:19
17:59 18:51
07:22 06:16
18:01 18:53
07:20 06:14
18:03 18:54
07:12

19;56

| 07:09

| 19:58

07:07

20:00

275 367

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

Minuten mit Schatten

| April

| 07:04
20:02
07:02
20:03
07:00
20:05
06:57
20:07
06:55
20:09
06:53
| 20:10
06:50
20:12
06:48
20:14
06:45
20:16
06:43
20:18
06:41
20:19
06:38
20:21
06:36
20:23
06:34
20:25
06:32
20:27
06:29
20:28
06:27
20:30
06:25
20:32
06:23
20:34
06:20
20:35
06:18
| 20:37
| 06:16
20:39
06:14
20:41
06:12
20:43
06:10
20:44
06:07
20:46
06:05
20:48
06:03
20:50
06:01
20:51
| 05:59
| 20:53

418
I

| 05:57
20:55
05:55
20:57
05:53
20:58
05:51
21:00
05:49
21:02
05:47
21:04
05:45
21:05
05:44
21:07
05:42
21:09
05:40
21:11
05:38
21:12
05:36
21:14
05:35
21:16
05:33
21:17
| 05:31
21:19
05:30
21:20
05:28
21:22
05:27
21:24
05:25
21:25
05:24
21:27
05:22
| 21:28
| 05:21
21:30
05:20
21:31
05:18
21:33
05:17
21:34
05:16
21:35
05:15
21:37
05:13
21:38
05:12
21:39
05:11
21:41
05:10
21:42

490

| Juni

| 05:09
21:43
05:09
21:44
05:08
21:45
05:07
21:47
05:06
| 21:48
| 05:05
|21:49
05:05
21:50
05:04
21:50
05:04
21:51
05:03
21:52
05:03
21:53
05:02
21:54
05:02
21:54
05:02
21:55
05:02
21:56
05:02
21:56
05:01
21:57
05:01
21:57
05:01
21:57
05:01
21:58
05:02
] 21:58
| 05:02
21:58
05:02
21:58
05:02
21:58
05:03
21:59
05:03
21:58
05:04
21:58
05:04
21:58
05:05
21:58
05:05
21:58

505

| Juli

05:06
21:58
05:07
21:57
05:07
21:57
05:08
21:56
05:09
21:56
05:10
21:55
05:11
21:55
05:12
21:54
05:13
21:53
05:14
21:52
05:15
21:52
05:16
21:51
05:17
21:50
05:18
21:49
05:20
21:48
05:21
21:47
05:22
21:496
05:23
21:44
05:25
21:43
05:26
2142
05:28
| 21:41
| 05:29
21:39
05:30
21:38
| 05:32
| 21:37
| 05:33
21:35
05:35
21:34
05:36
21:32
05:38
21:30
05:39
21:29
05:41
21:27
05:43
21:26
508

| August

| 05:44
21:24
05:46
21:22
05:47
21:20
05:49
21:19
05:51
21:17
05:52
|21:15
05:54
21:13
05:56
21:11
05:57
21:09
05:59
21:07
06:01
21:05
06:02
21:03
06:04
21:01
06:06
20:59
06:07
20:57
06:09
20:55
06:11
20:53
06:13
20:51
06:14
20:49
06:16
20:46
06:18
20:44
06:19
20:42
06:21
20:40
06:23
20:38
06:25
20:35
06:26
20:33
06:28
20:31
06:30
20:28
06:31
20:26
06:33
20:24
06:35
20:22

457

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

| SeptembefjOktober |November] Dezember

| 06:37
20:19
06:38
20:17
06:40
20:15
06:42
20:12
06:43
20:10
06:45
20:07
06:47
20:05
06;48
20:03
06:50
20:00
06:52
19:58
06:54
19:56
06:55
19:53
06:57
19:51
06:59
19:48
1 07:00
19:46
07:02
19:44
07:04
19:41
07.06
19:39
07:07
19:36
07:09
19:34
07:11
19:31
07:12
19:29
07:14
19:27
07:16
19:24
07:18
19:22
07:19
19:19
07:21
19:17
07:23
19:15
07:24
19:12
07:26
19:10

| 07:28
| 19:07
| 07:30
| 19;05
07 31

OOt O O
DNOND IO N0
NMWUWOWO WO
w:ﬁmu&mSww

07 40
18:51
07:42
18:48
07:44
18:46
07:46
18:44
07:47
18:42
07:49
18:39
07:51
18:37
| 07:53
18:35
07:55
18:32

e
&

| 07:24
16:59
07:26
16:57
07:28
16:55
07:30
16:53
07:32
16:51
07:34
| 16:49
07:36
16:48
07:37
16:46
07:39
16:44
07:41
16:42
07:43
16:41
07:45
16:39
07:47
16:37
07:49
16:36
| 07:50
16:34
07:52
16:33
07:54
16:32
07:56
16:30
07:58
16:29
07:59
16:27
08:01
| 16:26
| 08:03
16:25
08:05
16:24
08:06
16:23
08:08
16:22
08:10
16:21
08:11
16:20
08:13
16:19
08:14
16:18
08:16
16:17

262

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

30.09.2025 16:16 / 21

| 08:18
16:16
08:19
16:15
08:20
16:15
08:22
16:14
08:23
16:14
08:25
16:13
08:26
16:13
08:27
16:12
08:28
16:12
08:30
16:12
08;31
16:11
08:32
16:11
08:33
16:11
08:34
16:11

16:11

w
~

5858525858585 8
EERELALYRBREER

85858
e i
- -

16:16

8
(]

16:16
08:42
16:17
08:42
16:18
08:42
16:19
08:42
16:20
238
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DNV

Projeke;
WP Rote Erde 12.05.2025

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_11 - IO 11 HaupstraBe 66 Bésel

Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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
1| 08:42 | 08:13
| 16:21 |17:11
2| 08:42 | 08:12
116:22  |17:13
3|08:42 | 08:10
| 16:23 | 17:15
4| 08:41 | 08:08
|16:25 | 17:17
5]08:41 | 08:06
| 16:26 117:19
6| 08:41 | 08:05
| 16:27 |17:21
7 | 08:40 | 08:03
| 16:28 |17:23
8| 08:40 | 08:01
| 16:30 |17:25
9] 08:39 | 07:59
| 16:31 | 17:26
10 | 08:39 | 07:57
| 16:33 |17:28
11 [ 08:38 | 07:55
| 16:34 | 17:30
12 | 08:37 | 07:53
| 16:36 | 17:32
13| 08:37 | 07:52
| 16:37 |17:34
14|08:36 | 07:50
116:39 | 17:36
15 | 08:35 | 07:48
| 16:40 117:38
16| 08:34 | 07:46
|16:42 | 17:40
17]08:33 | 07:43
| 16:44 |17:42
18]08:32 | 07:41
| 16:45 | 17:44
19]08:31 | 07:39
| 16:47 | 17:46
20 | 08:30 | 07:37
| 16:49 |17:48
21| 08:29 | 07:35
| 16:51 | 17:50
22| 08:28 | 07:33
| 16:52 | 17:52
23|08:26 | 07:31
| 16:54 | 17:54
24| 08:25 | 07:29
| 16:56 | 17:55
25| 08:24 | 07:26
| 16:58 | 17:57
26 | 08:22 | 07:24
| 17:00 | 17:59
27 | 08:21 | 07:22
117:02 | 18:01
28108:19 | 07:20
|17:03 | 18:03
29 | 08:18 |
| 17:05 |
30|08:16 |
117:07 |
31| 08:15 |
| 17:09 |
Sonnenscheinstunden | 254 | 275
|

astr.max.mogl.Beschattung |

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

Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

14
18
21
24
26
26
27
28
28
29
28
27
26
24
23
20
17

11

426

Minuten mit Schatten

| Marz

717

HOMOMOREOD
NON®N®O:
HSHOHO
- w~Nunu

811

oo
NN
= o
RRE8!

18 14
07:04
18:16
| 07:01
| 18:18
] 06:59
| 18:20
08:23 (WEA_RE_02) | 06:57
08:32 (WEA_RE_02) | 18:22
08:21 (WEA_RE_02) | 06:54
08:35 (WEA_RE_02) | 18:24
08:19 (WEA_RE_02) | 06:52
08:37 (WEA_RE_02) | 18:25
08:17 (WEA_RE_02) | 06:50
08:38 (WEA_RE 02) | 18:27
08:16 (WEA_RE_02) | 06:47
08:40 (WEA_RE_02) | 18:29
08:15 (WEA_RE_02) | 06:45
08:41 (WEA_RE_02) | 18:31
08:15 (WEA_RE_02) | 06:43
08:41 (WEA_RE_02) | 18:33
08:15 (WEA_RE_02) | 06:40
08:42 (WEA_RE_02) | 18:35
08:13 (WEA_RE 02) | 06:38
08:41 (WEA_RE 02) | 18:36
08:13 (WEA_RE_02) | 06:35
08:41 (WEA_RE_02) | 18:38
08:13 (WEA_RE_02) | 06:33
08:42 (WEA_RE_02) | 18:40
08:14 (WEA_RE_02) | 06:31
08:42 (WEA_RE_02) | 18:42
08:14 (WEA_RE_02) | 06:28
08:41 (WEA _RE 02) | 18:44
08:14 (WEA_RE_02) | 06:26
08:40 (WEA_RE_02) | 18:45
08:15 (WEA_RE_02) | 06:23
08:39 (WEA_RE_02) | 18:47
08:16 (WEA_RE_02) | 06:21
08:39 (WEA_RE_02) | 18:49
08:16 (WEA_RE 02) | 06:19
08:36 (WEA_RE_02) | 18:51
08:18 (WEA _RE 02) | 06:16
08:35 (WEA_RE_02) | 18:53
08:21 (WEA_RE_02) | 06:14
08:32 (WEA_RE_02) | 18:54
| 07:11
| 19:56
| 07:09
| 19:58
| 07:07
| 20:00
| 367
|

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

15
20
25
28

31

36
39
39
39
39
39
37

36

31

27

13

572

Lizeroerter Acwender
DNV Energy Systems Germany GmbH
Brooktorkai 18

DE-20457 Hamburg

(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

| April

| 07:04
| 20:02
| 07:02
| 20:03
| 07:00
| 20:05
| 06:57
| 20:07
| 06:55
| 20:09
07:33 (WEA_RE_01) | 06:52
07:40 (WEA_RE_01) | 20:10
07:28 (WEA_RE_01) | 06:50
07:43 (WEA_RE_01) | 20:12
07:26 (WEA RE _01) | 06:48
07:46 (WEA RE 01) | 20:14
07:23 (WEA_RE_03) | 06:45
07:48 (WEA_RE_01) | 20:16
07:20 (WEA_RE_03) | 06:43
07:48 (WEA_RE_01) | 20:18
07:18 (WEA_RE_03) | 06:41
07:49 (WEA_RE_01) | 20:19
07:16 (WEA_RE_03) | 06:38
07:50 (WEA _RE_01) | 20:21
07:13 (WEA RE 03) | 06:36
07:49 (WEA_RE_01) | 20:23
07:11 (WEA_RE_03) | 06:34
07:50 (WEA_RE_01) | 20:25
07:10 (WEA_RE_03) | 06:32
07:49 (WEA_RE_01) | 20:27
07:10 (WEA_RE_03) | 06:29
07:49 (WEA_RE_01) | 20:28
07:09 (WEA_RE_03) | 06:27
07:48 (WEA_RE 01) | 20:30
07:09 (WEA_RE_03) | 06:25
07:48 (WEA_RE_01) | 20:32
07:10 (WEA_RE_03) | 06:23
07:47 (WEA_RE_01) | 20:34
07:10 (WEA_RE_03) | 06:20
07:46 (WEA_RE_01) | 20:35
07:11 (WEA_RE_03) | 06:18
07:45 (WEA_RE_01) | 20:37
07:12 (WEA_RE_03) | 06:16
07:43 (WEA_RE 01) | 20:39
07:14 (WEA RE 03) | 06:14
07:41 (WEA_RE_01) | 20:41
07:25 (WEA_RE_01) | 06:12
07:38 (WEA_RE_01) | 20:43
07:29 (WEA_RE_01) | 06:09
07:32 (WEA_RE_01) | 20:44
| 06:07
| 20:46
| 06:05
| 20:48
| 06:03
| 20:50
| 06:01
| 20:51
| 05:59
| 20:53
|
|
| 418
|

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONOND
A S T e L Y L K e A L L B T, S e T Ay S UG Uy - U
CBLYGRa YU BN R R R ENNEEEORIEaREREE S35 ER5R4BE88280BYRAY

8$84bd

1:45
5:07

1:50
1:51

) R T s A TR S A () M R, e T

el A el 8 ool oot o
SUgugugsyugugygycuccusowghsgRgus
b R R R SRRV SR R SR e E= S =i e A= AR SR I A S A Vv i)

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

30.09.2025 16:16 / 22
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DNV

Projeke: Lizeraierter Acwends

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_11 - IO 11 HaupstraBe 66 Bésel
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

|Juli |August |September | Oktober |November |Dezember
1| 05:06 | 05:44 06:36 07:28 07:54 (WEA_RE_03) | 07:24 07:54 (WEA_RE_02) | 08:17
21:58 | 21:24 20:19 19:07 35 08:29 (WEA RE _01) | 16:59 7 08:01 (WEA RE 02) | 16:16
2 | 05:07 | 05:46 06:38 07:30 07:56 (WEA_RE_03) | 07:26 08:19
21:57 | 21:22 20:17 19:05 32 08:28 (WEA_RE_01) | 16:57 16:15
3] 05:07 | 05:47 | 06:40 | 07:31 07:57 (WEA_RE_03) | 07:28 | 08:20
| 21:57 | 21:20 | 20:15 ]19:03 29 08:26 (WEA RE 01) | 16:55 | 16:15
4] 05:08 05:49 06:42 07:33 07:59 (WEA_RE_03) | 07:30 08:22
21:56 21:19 20:12 19:00 26 08:25 (WEA RE_01) | 16:53 16:14
5| 05:09 05:51 06:43 07:35 08:02 (WEA_RE 01) | 07:32 08:23
21:56 21:17 20:10 18:58 22 08:24 (WEA_RE_01) | 16:51 16:13
6 | 05:10 05:52 06:45 07:37 08:04 (WEA_RE_01) | 07:34 08:25
21:55 21:15 20:07 18:55 18  08:22 (WEA RE_01) | 16:49 16:13
7] 05:11 05:54 06:47 07:38 08:07 (WEA _RE_01) | 07:36 08:26
21:55 | 21:13 20:05 18:53 12 08:19 (WEA RE 01) | 16:48 16:13
8 | 05:12 | 05:56 06:48 07:40 07:37 08:27
21:54 | 21:11 20:03 18:51 16:46 16:12
9]05:13 | 05:57 06:50 07:42 | 07:39 | 08:28
21:53 21:09 20:00 18:48 16:44 16:12
10 | 05:14 05:59 06:52 07:44 07:41 08:30
21:52 21:07 19:58 18:46 16:42 16:12
11 | 05:15 | 06:01 | 06:54 | 07:46 | 07:43 | 08:31
| 21:52 | 21:05 19:56 18:44 | 16:41 16:11
12 | 05:16 | 06:02 06:55 07:47 | 07:45 08:32
21:51 21:03 19:53 18:41 16:39 16:11
13 | 05:17 06:04 06:57 07:49 08:56 (WEA _RE 02) | 07:47 08:33
21:50 21:01 19:51 18:39 7 09:03 (WEA_RE_02) | 16:37 16:11
14 | 05:18 06:06 06:59 07:51 08:53 (WEA_RE_02) | 07:49 08:34
21:49 | 20:59 19:48 18:37 14  09:07 (WEA_RE_02) | 16:36 16:11
15 | 05:20 | 06:07 07:00 | 07:53 08:49 (WEA_RE_02) | 07:50 | 08:35
21:48 20:57 19:46 18:35 19  09:08 (WEA_RE_02) | 16:34 16:11
16 | 05:21 06:09 07:02 07:55 08:48 (WEA RE 02) | 07:52 08:36
21:47 20:55 19:43 18:32 21 09:09 (WEA_RE_02) | 16:33 16:11
17 | 05:22 06:11 07:04 07:56 08:47 (WEA_RE_02) | 07:54 08:36
| 21:46 | 20:53 19:41 18:30 23 09:10 (WEA_RE_02) | 16:31 16:11
18 | 05:23 | 06:13 07:05 07:58 08:46 (WEA RE_02) | 07:56 08:37
21:44 20:51 19:39 18:28 25 09:11 (WEA_RE_02) | 16:30 16:12
19 | 05:25 06:14 07:07 08:12 (WEA RE_01) | 08:00 08:45 (WEA RE_02) | 07:58 08:38
21:43 20:49 19:36 12 08:24 (WEA RE 01) [ 18:26 26 09:11 (WEA RE 02) | 16:29 16:12
20 | 05:26 06:16 07:09 08:02 (WEA_RE_03) | 08:02 08:44 (WEA_RE_02) | 07:59 08:39
21:42 20:46 19:34 25 08:27 (WEA_RE_01) | 18:24 28  09:12 (WEA_RE_02) | 16:27 16:12
21 | 05:27 06:18 07:11 07:58 (WEA RE_03) | 08:04 08:44 (WEA RE 02) | 08:01 08:39
21:41 20:44 19:31 30 08:28 (WEA_RE 01) | 18:21 28  09:12 (WEA_RE_02) | 16:26 16:13
22 | 05:29 06:19 07:12 07:56 (WEA_RE_03) | 08:06 08:44 (WEA_RE_02) | 08:03 08:40
121:39 | 20:42 | 19:20 33 08:20 (WEA RE 01) | 18:19 28  09:12 (WEA RE 02) | 16:25 | 16:13
23]05:30 |06:21 | 07:14 07:55 (WEA_RE_03) | 08:07 08:44 (WEA_RE_02) | 08:05 | 08:40
| 21:38 20:40 19:27 35 08:30 (WEA_RE_01) | 18:17 28  09:12 (WEA_RE_02) | 16:24 16:14
24 | 05:32 06:23 07:16 07:54 (WEA_RE_03) | 08:09 08:44 (WEA_RE_02) | 08:06 08:41
| 21:37 20:38 19:24 37 08:31(WEA RE 01) | 18:15 28 09:12 (WEA RE 02) | 16:23 16:14
25 | 05:33 06:25 07:18 07:52 (WEA_RE_03) | 07:11 07:44 (WEA_RE_02) | 08:08 08:41
]21:35 | 20:35 19:22 38 08:30 (WEA_RE_01) | 17:13 27  08:11 (WEA_RE_02) | 16:22 16:15
26 | 05:35 | 06:26 07:19 07:52 (WEA_RE_03) | 07:13 07:45 (WEA_RE_02) | 08:10 08:41
| 21:34 | 20:33 19:19 39 08:31(WEA RE 01) |17:11 26  08:11 (WEA_RE_02) | 16:20 16:16
27 | 05:36 | 06:28 07:21 07:51 (WEA RE_03) | 07:15 07:45 (WEA_RE_02) | 08:11 08:42
| 21:32 | 20:31 19:17 40  08:31 (WEA RE 01) | 17:09 25 06:10 (WEA RE_02) | 16:19 16:16
28 |05:38 | 06:30 07:23 07:51 (WEA_RE_03) | 07:17 07:46 (WEA_RE_02) | 08:13 08:42
| 21:30 | 20:28 19:15 39 08:30 (WEA RE_01) | 17:07 23  08:09 (WEA_RE_02) | 16:19 | 16:17
29| 05:39 | 06:31 07:24 07:51 (WEA RE_03) | 07:19 07:47 (WEA_RE_02) | 08:14 | 08:42
| 21:29 | 20:26 |19:12 39 08:30(WEA RE 01) | 17:05 21  08:08 (WEA_RE_02) | 16:18 | 16:18
30 | 05:41 | 06:33 07:26 07:52 (WEA RE_03) | 07:20 07:49 (WEA _RE_02) | 08:16 08:42
| 21:27 | 20:24 19:10 37 08:29 (WEA RE 01) | 17:03 17  08:06 (WEA RE_02) | 16:17 16:19
31]0543 | 06:35 07:22 07:51 (WEA_RE_02) | 08:42
| 21:26 | 20:22 17:01 13 08:04 (WEA_RE_02) | 16:20
Sonnenscheinstunden | 508 | 457 | 382 | 330 | 262 | 238

astr.max.mogl.Beschattung | | | 404 | 601 | 7 |

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

Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (55:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:16 / 23 winderrao .
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DNV

Projeke;
WP Rote Erde 12.05.2025

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_12 - IO 12 HaupstraBe 68 Bésel

Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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
1| 08:42 | 08:13
| 16:21 |17:11
2| 08:42 | 08:12
116:22  |17:13
3|08:42 | 08:10
| 16:23 | 17:15
4| 08:41 | 08:08
|16:25 | 17:17
5]08:41 | 08:06
| 16:26 117:19
6| 08:41 | 08:05
| 16:27 |17:21
7 | 08:40 | 08:03
| 16:28 |17:23
8| 08:40 | 08:01
| 16:30 |17:25
9] 08:39 | 07:59
| 16:31 | 17:26
10 | 08:39 | 07:57
| 16:33 |17:28
11 [ 08:38 | 07:55
| 16:34 | 17:30
12 | 08:37 | 07:53
| 16:36 | 17:32
13| 08:37 | 07:52
| 16:37 |17:34
14|08:36 | 07:50
116:39 | 17:36
15 | 08:35 | 07:48
| 16:40 117:38
16| 08:34 | 07:45
|16:42 | 17:40
17]08:33 | 07:43
| 16:44 |17:42
18]08:32 | 07:41
| 16:45 | 17:44
19]08:31 | 07:39
| 16:47 | 17:46
20 | 08:30 | 07:37
| 16:49 |17:48
21| 08:29 | 07:35
| 16:51 | 17:50
22 | 08:27 | 07:33
| 16:52 | 17:52
23|08:26 | 07:31
| 16:54 | 17:54
24| 08:25 | 07:29
| 16:56 | 17:55
25| 08:24 | 07:26
| 16:58 | 17:57
26 | 08:22 | 07:24
| 17:00 | 17:59
27 | 08:21 | 07:22
117:02 | 18:01
28108:19 | 07:20
|17:03 | 18:03
29 | 08:18 |
| 17:05 |
30|08:16 |
117:07 |
31| 08:15 |
| 17:09 |
Sonnenscheinstunden | 254 | 275
|

astr.max.mogl.Beschattung |

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

Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

13
17
20
22
24
26
28
29

29

30
3
29
29
28
27
26
24
21
17

12

13

531

Minuten mit Schatten

| Marz

08:42 (WEA_RE_02) | 07:17
08:48 (WEA _RE_02) | 18:05
08:40 (WEA _RE_02) | 07:15
08:53 (WEA_RE_02) | 18:07
08:38 (WEA_RE_02) | 07:13
08:55 (WEA_RE_02) | 18:09
08:36 (WEA_RE_02) | 07:11
08:56 (WEA_RE 02) | 18:11
08:35 (WEA_RE_02) | 07:08
08:57 (WEA_RE_02) | 18:12
08:34 (WEA_RE_02) | 07:06
08:58 (WEA_RE_02) | 18:14
08:33 (WEA_RE_02) | 07:04
08:59 (WEA_RE_02) | 18:16
08:32 (WEA RE 02) | 07:01
09:00 (WEA RE_02) | 18:18
08:32 (WEA_RE 02) | 06:59
09:01 (WEA_RE_02) | 18:20
08:32 (WEA_RE_02) | 06:57
09:01 (WEA_RE_02) | 18:22
08:31 (WEA_RE_02) | 06:54
09:01 (WEA_RE_02) | 18:24
08:31 (WEA_RE_02) | 06:52
09:01 (WEA_RE_02) | 18:25
08:31 (WEA_RE_02) | 06:50
09:02 (WEA RE 02) | 18:27
08:32 (WEA_RE_02) | 06:47
09:01 (WEA_RE_02) | 18:29
08:32 (WEA_RE_02) | 06:45
09:01 (WEA_RE_02) | 18:31
08:33 (WEA_RE_02) | 06:43
09:01 (WEA_RE_02) | 18:33
08:33 (WEA_RE_02) | 06:40
09:00 (WEA_RE_02) | 18:35
08:33 (WEA_RE 02) | 06:38
08:59 (WEA_RE 02) | 18:36
08:34 (WEA_RE_02) | 06:35
08:58 (WEA_RE_02) | 18:38
08:36 (WEA_RE_02) | 06:33
08:57 (WEA_RE_02) | 18:40
08:38 (WEA_RE_02) | 06:31
08:55 (WEA_RE_02) | 18:42
08:40 (WEA_RE_02) | 06:28
08:52 (WEA RE 02) | 18:44
| 06:26
| 18:45
| 06:23
| 18:47
| 06:21
| 18:49
| 06:19
| 18:51
| 06:16
| 18:53
07:48 (WEA_RE_01) | 06:14
08:01 (WEA_RE_01) | 18:54
| 07:11
| 19:56
| 07:09
| 19:58
| 07:07
| 20:00
| 367
|

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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734

Lizeroerter Acwender
DNV Energy Systems Germany GmbH
Brooktorkai 18

DE-20457 Hamburg

(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

| April

07:45 (WEA_RE_01) | 07:04
08:04 (WEA_RE 01) | 20:01
07:42 (WEA_RE_01) | 07:02
08:05 (WEA_RE 01) | 20:03
07:41 (WEA_RE_01) | 07:00
08:06 (WEA_RE_01) | 20:05
07:40 (WEA_RE_01) | 06:57
08:08 (WEA_RE_01) | 20:07
07:32 (WEA_RE_03) | 06:55
08:08 (WEA_RE_01) | 20:09
07:30 (WEA_RE_03) | 06:52
08:09 (WEA_RE_01) | 20:10
07:27 (WEA_RE_03) | 06:50
08:08 (WEA_RE_01) | 20:12
07:25 (WEA RE _03) | 06:48
08:09 (WEA_RE 01) | 20:14
07:24 (WEA_RE 03) | 06:45
08:09 (WEA_RE_01) | 20:16
07:22 (WEA_RE_03) | 06:43
08:08 (WEA_RE_01) | 20:18
07:22 (WEA_RE_03) | 06:41
08:08 (WEA_RE_01) | 20:19
07:22 (WEA_RE_03) | 06:38
08:08 (WEA_RE_01) | 20:21
07:21 (WEA RE 03) | 06:36
08:07 (WEA RE 01) | 20:23
07:22 (WEA_RE_03) | 06:34
08:06 (WEA_RE_01) | 20:25
07:21 (WEA_RE_03) | 06:32
08:05 (WEA_RE_01) | 20:27
07:22 (WEA_RE_03) | 06:29
08:04 (WEA_RE_01) | 20:28
07:22 (WEA_RE_03) | 06:27
08:02 (WEA_RE 01) | 20:30
07:24 (WEA_RE_03) | 06:25
08:00 (WEA_RE 01) | 20:32
07:26 (WEA_RE_03) | 06:23
07:58 (WEA_RE_01) | 20:34
07:29 (WEA_RE_03) | 06:20
07:53 (WEA_RE_01) | 20:35

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONOND
A S T T L K e A T B B A, S e T Ay S UG Uy - U
CBLYGR YU RN YRR R ENNEEEORIEaRENEE S35 8R6R4BE828BYRAY

8$84bd

1:45
5:07

1:50
1:51

) R T s A TR S A () M R, e T

el A el 8 ool oot o
SUgugugsyugugygycuccusowghsgRgus
b R R R SRRV SR R SR e E= S =i e A= AR SR I A S A Vv i)

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

30.09.2025 16:16 / 24
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DNV

Projeke: Lizeraierter Acwends

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_12 - IO 12 HaupstraBe 68 Bésel
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

|Juli |August |September | Oktober |November | Dezember
1]05:06 | 05:44 06:36 07:28 08:01 (WEA_RE_03) | 07:24 08:01 (WEA_RE_02) | 08:17
21:58 | 21:24 20:19 19:07 46 08:47 (WEA RE 01) | 16:59 30 08:31 (WEA RE 02) | 16:16
20507 | 05:46 06:38 07:30 08:01 (WEA_RE_03) | 07:26 08:02 (WEA_RE_02) | 08:19
21:57 | 21:22 20:17 19:05 46 08:47 (WEA_RE_01) | 16:57 28  08:30 (WEA_RE_02) | 16:15
310507 | 05:47 | 06:40 | 07:31 08:00 (WEA_RE_03) | 07:28 08:02 (WEA_RE_02) | 08:20
|21:57 | 21:20 | 20:15 |19:03 46 08:46 (WEA RE 01) | 16:55 28  08:30 (WEA RE 02) | 16:15
4| 05:08 05:49 06:42 07:33 08:00 (WEA_RE_03) | 07:30 08:03 (WEA_RE_02) | 08:22
21:56 21:19 20:12 19:00 46 08:46 (WEA RE 01) | 16:53 26  08:29 (WEA RE 02) | 16:14
5| 05:09 05:51 06:43 07:35 08:01 (WEA_RE_03) | 07:32 08:04 (WEA RE 02) | 08:23
21:56 21:17 20:10 18:58 45 08:46 (WEA_RE_01) | 16:51 24  08:28 (WEA_RE_02) | 16:13
6 | 05:10 05:52 06:45 07:37 08:03 (WEA_RE_03) | 07:34 08:05 (WEA_RE_02) | 08:25
21:55 21:15 20:07 18:55 43 08:46 (WEA RE 01) | 16:49 22  08:27 (WEA RE 02) | 16:13
7| 05:11 05:54 06:47 07:38 08:05 (WEA _RE_03) | 07:36 08:06 (WEA_RE 02) | 08:26
21:55 | 21:13 20:05 18:53 40 08:45 (WEA RE 01) | 16:47 20 08:26 (WEA RE 02) | 16:13
8| 05:12 | 05:56 06:48 07:40 08:06 (WEA_RE_03) | 07:37 08:08 (WEA_RE_02) | 08:27
21:5¢ | 21:11 20:03 18:51 37 08:43 (WEA_RE_ 01) | 16:46 16  08:24 (WEA_RE_02) | 16:12
90513 | 05:57 06:50 07:42 08:08 (WEA_RE_03) | 07:39 08:10 (WEA_RE_02) | 08:28
21:53 21:09 20:00 18:48 34 08:42 (WEA RE 01) | 16:44 12  08:22 (WEA RE 02) | 16:12
10 | 05:14 05:59 06:52 07:44 08:15 (WEA_RE _01) | 07:41 08:14 (WEA_RE_02) | 08:30
21:52 21:07 19:58 18:46 26 08:41 (WEA_RE_01) | 16:42 4 08:18 (WEA_RE_02) | 16:12
11 ]05:15 | 06:01 | 06:54 | 07:46 08:16 (WEA_RE_01) | 07:43 | 08:31
| 21:52 | 21:05 19:56 18:44 24 08:40 (WEA_RE_01) | 16:41 16:11
12 ]105:16 | 06:02 06:55 07:47 08:17 (WEA_RE_01) | 07:45 08:32
21:51 21:03 19:53 18:41 21  08:38 (WEA RE 01) | 16:39 16:11
13 | 05:17 06:04 06:57 07:49 08:19 (WEA RE 01) | 07:47 08:33
21:50 21:01 19:51 18:39 17  08:36 (WEA_RE_01) | 16:37 16:11
14 | 05:18 06:06 06:59 07:51 08:23 (WEA_RE_01) | 07:49 08:34
21:49 | 20:59 19:48 18:37 9 08:32 (WEA_RE 01) | 16:36 | 16:11
15]05:20 | 06:07 07:00 | 07:53 | 07:50 | 08:35
21:48 20:57 19:46 18:35 16:34 16:11
16 | 05:21 06:09 07:02 07:55 07:52 08:36
21:47 20:55 19:43 18:32 16:33 16:11
171 05:22 06:11 07:04 07:56 07:54 08:36
| 21:46 | 20:53 19:41 18:30 | 16:31 | 16:11
18 |05:23 | 06:13 07:05 07:58 | 07:56 | 08:37
21:44 20:51 19:39 18:28 16:30 16:12
19 | 05:25 06:14 07:07 08:00 09:14 (WEA RE_02) | 07:58 08:38
21:43 20:49 19:36 18:26 S 09:19 (WEA RE _02) | 16:29 16:12
20 | 05:26 06:16 07:09 08:02 09:10 (WEA_RE_02) | 07:59 08:39
21:42 20:46 19:34 18:24 14 09:24 (WEA_RE_02) | 16:27 16:12
21 | 05:27 06:18 07:11 08:04 09:07 (WEA RE 02) | 08:01 08:39
21:41 20:44 19:31 18:21 19  09:26 (WEA_RE_02) | 16:26 16:13
22 | 05:29 06:19 07:12 08:06 09:06 (WEA_RE_02) | 08:03 08:40
|21:38 | 20:42 | 19:28 |18:19 21 09:27 (WEA _RE 02) | 16:25 | 16:13
23|05:30 | 06:21 | 07:14 08:31 (WEA_RE_01) | 08:07 09:04 (WEA_RE_02) | 08:05 | 08:40
| 21:38 20:40 19:27 5 08:36 (WEA_RE_01) | 18:17 25 09:29 (WEA_RE_02) | 16:24 16:14
24 | 05:32 06:23 07:16 08:10 (WEA _RE_03) | 08:09 09:03 (WEA_RE_02) | 08:06 08:41
| 21:37 20:38 19:24 27 08:41(WEA RE 01) | 18:15 26  09:29 (WEA RE 02) | 16:23 16:14
25 | 05:33 06:25 07:17 08:07 (WEA_RE_03) | 07:11 08:03 (WEA_RE_02) | 08:08 08:41
|21:35 | 20:35 19:22 35 08:42 (WEA_RE_01) | 17:13 27  08:30 (WEA_RE_02) | 16:21 | 16:15
26 | 05:35 | 06:26 07:19 08:05 (WEA_RE_03) | 07:13 08:02 (WEA_RE_02) | 08:10 | 08:41
121:3¢ ] 20:33 19:19 39 08:44 (WEA RE 01) |17:11 29  08:31 (WEA_RE_02) | 16:20 | 16:16
27105:36 | 06:28 07:21 08:04 (WEA RE_03) | 07:15 08:01 (WEA_RE_02) | 08:11 | 08:42
|21:32 | 20:31 19:17 41 08:45(WEA RE 01) | 17:09 30 08:31 (WEA RE 02) | 16:19 | 16:16
28 | 05:38 | 06:30 07:23 08:02 (WEA_RE_03) | 07:17 08:01 (WEA_RE_02) | 08:13 | 08:42
|21:30 | 20:28 19:15 43 08:45(WEA RE 01) | 17:07 30 08:31 (WEA_RE_02) | 16:19 | 16:17
29]05:39 | 06:31 07:24 08:01 (WEA RE_03) | 07:19 08:01 (WEA _RE 02) | 08:14 | 08:42
]21:20 | 20:26 |19:12 45 08:46 (WEA_RE 01) | 17:05 30 08:31 (WEA_RE_02) | 16:18 | 16:18
30 | 05:41 | 06:33 07:26 08:01 (WEA_RE_03) | 07:20 08:01 (WEA RE_02) | 08:16 | 08:42
|21:27 | 20:24 19:10 46 08:47 (WEA RE 01) | 17:03 30 08:31 (WEA RE_02) | 16:17 | 16:19
31]05:43 | 06:35 07:22 08:01 (WEA_RE_02) | | 08:42
[21:26 | 20:22 17:010 30 08:31 (WEA_RE_02) | | 16:20
Sonnenscheinstunden | 508 | 457 | 382 | 330 | 262 | 238

astr.max.mogl.Beschattung | | | 281 | 7%6 | 210 |

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

Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (55:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09,2025 16:16 / 25 winderrao .
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DNV

Projekt: Lizerester Aewender

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)901-0

Barectnet.

30.09.2025 14:27/4.1.287
SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_13 - IO 13 HaupstraBe 81 Bésel
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| Februar | Marz | Mai | Juni
09:16 (WEA_RE_02) |08:13 09:19 (WEA_RE_02) | 07:17 07:59 | 05:57 | 05:09
09:27 (WEA_RE_02) | 17:11 09:43 (WEA_RE_02) | 18:05 45 08:52 | 20:55 | 21:43
(WEA_RF_02) | 08:12 09:21 (WEA_RE_02) | 07:15 07:59 07:25 (WEA_RE_0D4) | 05:55 | 05:08
:28 (WEA_RE_02) | 17:13 09:42 (WEA_RE_02) | 18:07 37 08:48 6 07:31 (WEA_RE_04) | 20:57 | 21:44
09:15 (WEA RE_02) | 08:10 09:23 (WEA RE_02) | 07:13 08:00 07:23 (WEA_RE_04) | 05:53 | 05:08
(WEA_RE 02) | 17:15 09:41 (WEA RE 02) 18:09 23  08:23 11 07:34 (WEA RE 04) | 20:58 | 21:45
(WEA_RE_02) | 08:08 09:25 (WEA_RE_02) | 07:11 08:01 07:20 (WEA_RE_04) | 05:51 |05:07
09:31 (WEA_RE_02) | 17:17 09:38 (WEA_RE_02) | 18:11 20 0821 15 07:35 (WEA_RE_04) | 21:00 | 21:47
09:14 (WEA_RE_02) | 08:06 09:29 (WEA_RE_02) | 07:08 08:02 h 07:18 (WEA_RE_04) | 05:49 | 05:06
09:31 (WEA_RE_02) | 17:19 09:31 (WEARE_02) | 18:12 17 08:19 E 18 07:36 (WEA_RE_04) [ 21:02 | 21:48
09:14 (WEA_RE_02) | 08:05 08:38 (WEA_RE_O1) | 07:06 08:05 :5 07:16 (WEA_RE_04) | 05:47 | 05:05
09:33 (WEA_RE_02) | 17:21 08:50 (WEARE_01) | 18:14 11 08:16 B 21 07:37 (WEARE_04) | 21:04 | 21:49
09:14 (WEA_RE_02) | 08:03 08:35 (WEA_RE_01) | 07:04 06: 07:13 (WEA_RE_04) | 05:45 | 05:05
09:34 (WEA_RE_02) | 17:23 08:53 (WEA_RE_01) | 18:16 ; 24 07:37 (WEA_RE 04) [ 21:05 | 21:50
09:13 (WEA_RE_02) | 08:01 08:33 (WEA_RE_01) | 07:01 B 07:13 (WEA_RE_04) | 05:43 | 05:04
09:34 (WEA_RE_02) | 17:25 08:55 (WEA_RE_01) | 18:18 : 24 07:37 (WEA_RE_04) | 21:07 | 21:50
09:14 (WEA_RE_02) | 07:59 08:31 (WEA_RE_01) | 06:59 R 07:13 (WEA_RE_04) | 05:42 | 05:04
09:36 (WEA_RE _02) | 17:26 08:56 (WEA_RE_01) | 18:20 3 24 07:37 (WEA RE_04) | 21:09 | 21:51
09:13 (WEA_RE_02) | 07:57 08:30 (WEA_RE_O1) | 06:57 X 07:12 (WEA_RE_04) | 05:40 105:03
09:37 (WEA_RE_02) | 17:28 08:58 (WEA_RE_01) | 18:22 B 24 07:36 (WEA_RE_04) | 21:10 | 21:52
09:13 (WEA RE_02) | 07:55 08:29 (WEA RE_01) | 06:54 | 06:41 07:12 (WEA_RE_04) | 05:38 | 05:03
09:38 (WEA_RE_02) | 17:30 08:59 (WEA_RE_O1) | 18:24 | 20:19 24 07:36 (WEA_RE_04) | 21:12 121:53
(WEA_RE_02) | 07:53 08:28 (WEA_RE_01) | 06:52 | 06:38 07:12 (WEA_RE_04) | 05:36 105:02
(WEA RE_02) | 17:32 09:00 (WEA_RE_01) | 18:25 | 20:21 23 07:35 (WEA_RE 04) | 21:14 | 21:54
09:12 (WEA RE_02) | 07:52 08:28 (WEA RE _01) | 06:50 | 06:36 07:13 (WEA_RE_04) | 05:35 | 05:02
09:39 (WEA_RE_02) | 17:34 09:01 (WEA_RE_01) | 18:27 | 20:23 22 07:35 (WEA_RE_04) | 21:16 121:54
09:12 (WEA_RE_02) | 07:50 08:27 (WEA_RE_O1) | 06:47 1 06:34 07:13 (WEA_RE_04) | 05:33 | 05:02
09:40 (WEA RE_02) | 17:36 09:01 (WEA RE_01) ] 18:29 | 20:25 20 07:33 (WEA_RE 04) | 21:17 | 21:55
09:12 (WEA_RE_02) | 07:48 08:27 (WEA_RE_01) | 06:45 | 06:32 07:14 (WEA_RE_04) | 05:31 105:02
09:02 (WEA_RE_01) | 18:31 | 20:27 18 07:32 (WEA_RE 04) | 21:19 | 21:56
08:26 (WEA_RE_01) | 06:43 106:29 07:15 (WEA_RE _04) | 05:30 105:01
09:02 (WEA_RE 01) | 18:. | 20:28 15 07:30 (WEA_RE 04) | 21:20 | 21:56
08:09 (WEA_RE_03) | | 06:27 07:18 (WEA_RE_04) | 05:28 105:01
09:03 (WEA_RE_O1) | 18:35 | 20:30 9 07:27 (WEA_RE_01) | 21:22 | 21:57
08:06 (WEA_RE_03) | 06:38 | 06:25 1 05:27 | 05:01
09:02 (WEA_RE_01) | 18:36 | 20:32 |21:24 | 21:57
08:04 (WEA_RE_03) | | 06:23 105:25 105:01
09:02 (WEA RE 01) | 1 | 20:39 | 21:25 |21:57
09: 08:02 (WEA_RE 03) | | 06:20 | 05:29 | 05:01
09:44 (WEA_RE_02) | 17:48 09:02 (WEA_RE_O1) | 1 | 20:35 |21:27 | 21:58
09:13 (WEA_RE_02) | 07:35 08:01 (WEA_RE_03) | 06:31 | 06:18 |05:22 105:02
09:45 (WEA_RE_02) | 17:50 09:02 (WEA RE 01) | 18:42 | 20:37 |21:28 | 21:58
09:13 (WEA_RE_02) | 07:33 08:00 (WEA_RE_03) | 06:28 | 06:16 |05:21 |05:02
09:44 (WEA_RE_02) | 17:52 09:02 (WEA_RE_O1) | 18:44 | 20:39 |21:30 | 21:58
09:14 (WEA_RE_02) | 07:31 07:59 (WEA_RE_03) | 06:26 | 06:14 |05:19 | 05:02
(WEA RE 02) | 17:54 09:00 (WEA RE _01) | 18:45 | 20:41 |21:31 | 21:58
(WEA_RE_02) | 07:29 07:59 (WEA_RE_03) | 06:23 | 06:12 |05:18 | 05:02
45 (WEA_RE_02) | 17:55 09:00 (WEA_RE_01) | 18:47 | 20:43 | 21:33 | 21:58
09:14 (WEA_RE_02) | 07-26 07:59 (WEA_RE_03) | 06:21 | 06:00 105:47 ] 05:03
S (WEA_RE 02) | 17:57 08:59 (WEA_RE_01) | 18:49 | 20:44 [21:33 | 21:58
(WEA_RE_02) | 07:24 07:58 (WEA_RE_03) | 06:19 | 06:07 |05:16 | 05:03
09:45 (WEA_RE_02) | 17:59 08:57 (WEA_RE_01) | 18:51 | 20:46 | 21:35 | 21:58
09:16 (WEA_RE_02) | 07:22 07:58 (WEA_RE_03) | 06:16 | 06:05 | 05:15 | 05:03
09:45 (WEA_RE_02) | 18:01 08:56 (WEA RE_01) | 18:53 | 20:48 |21:37  |21:58
09:16 (WEA_RE_02) | 07:20 07:58 (WEA_RE_03) | 06:14 | 06:03 105:13 105:04
09:45 (WEA_RE_02) | 18:03 08:54 (WEA_RE_01) | 18:54 | 20:50 | 21:38 | 21:58
09:17 (WEA RE_02) | 107:11 | 06:01 105:12 ] 05:05
09:45 (WFA RE o;) | 119:56 | 20:51 121:39 | 21:58
02) | 107:09 105:59 l0s:11 | 05:05
09:45 (WEA.,RLOZ) | 119:58 | 20:53 | 21:41 | 21:58
(WEA_RE_02) | 107:07 | 10510 |
09:44 (WEA_RE_02) | 120:00 | | 21:42 I
Somnenscheinstunden | l'ﬂ | 275 | 367 | 18 | 490 I 505
astr.max.mégl Beschattung | 787 I 1058 1 153 | | I

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

Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (55:MM) Schattenanfang ~ (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 4.1.287 | EMD Intemational A/S, Tel, +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:16 / 26 windrro .
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DNV

Projekt:

WP Rote Erde 12.05.2025

SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor: I0_13 - IO 13 HaupstraBe 81 Bosel

Annahmen fiir Schattenwurfberechnung

Lizermerter Acwends::
DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet!
30.09.2025 14:27/4.1.287

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| i

1 05:06
| 21558
2| 05:06
| 2157
3| 0507
| 21557
40508

31| 05:43

Sornenschenstundan | 508
ast mac.mogl Beschuttung |

| August

| 05:44
1219
| 05:46
|22
| 05:47

j06:21

s BRERBIABILISRLIBEY
URURBRABEIRBRARBES

o

9
s7
$2

49

|September [Oktober
| 06:36 07:11 (WEA_RE_04) | 07:28
| 20:19 24 07:35 (WEA_| 19:07
| 06:38 07:11 (WEA_RE_04) | 07:30
| 20:17 24 O7:35 (WEA_RE_O4) | 19:05
| 06:40 07:11 (WEA_RE 04) | 07:31
| 20:15 24 07:35 (WEA_RE 04) | 19:02
| 06:42 07:10 (WEA_RE_04) | 07:33
| 20:12 24 07:34 (WEA_PE_04) | 19:00
| 06:43 07:10 (WEA_RE _04) | 07:35
| 20:10 24 O7:34 (WEA_RE_04) | 18:58
| 06:45 07:11 (WEA_RE_04) | 07:37
| 20:07 21 07:32 (WEA_RE_04) | 18:55
| 06:47 07:13 (WEA_RE _04) | 07:38
[20:05 18 0731 (WEA_RE_D4) | 18:53
| 06:48 07:15 (WEA_RE_04) | 07:40
| 20:03 1S 07:30 (WEA_RE_04) | 18:51
| 06:50 07:16 (WEA_RE_04) | 07:42
| 20:00 11 07:27 (NEA_PE_04) | 18:48
| 06:52 07:18 (WEA_RE _04) | 07:44
| 19:58 7 07:25 (WEA_RE _04) | 18:46
| 06:54 07:45
| 19:96 18:44
| 06:55 07.47
| 19:53 18:41
| 06:57 07:49
| 19:51 | 18:39
| 06:59 | 07:51
| 19:48 | 18:37
| 07:00 07:52
| 19:46 18:35
| 07:02 07:55
| 19:42 18:32
| 07:04 07:%
| 13:41 18:30
| 07:05 07:58
| 19:39 18:22
| 07:07 08:00
[19:36 18:26
| 07:09 08:02
| 19:34 18:23
[07:11 08:04
| 19:31 | 18:24
| 07:12 | 08:06
| 19:29 | 18:15
| 07:14 08:07
| 19:27 18:07
107:16 08:09
| 19:24 18:15
|02:17 07:11
| 19:22 17:13
07:20 (WEA_RE_04) | 07:19 07:13
07:30 (WEA_RE_04) | 19:1! 9 17:11
07:17 (WEA_RE _04) | 07:2: 07:15
07:32 (WEA_RE_04) | 19: 17 | 17:09
07:16 (WEA_PE_04) | 07:23 | 07:47
07:24 (WEA_RE_04) | 19:14 | 17:07
07:14 (WEA_RE_04) | 07:24 07:19
07:34 (WEA_RE_04) | 19:12 17:06
07:13 (WEA_RE_04) | 07:26 07:20
07:35 (WEA_RE_04) | 19:10 17:03
07:12 (WEA_RE_04) | 07:22
07:35 (WEA_RE 04) | 17:01
| 0

{ 382

192 |

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

Tag im Monat

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

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Zeitpunkt (SS5:MM) Schattenende

|November |Dezember
107:24 08:00 (WEA_RE_01) | 08:17
11659 27 08:27 (WEARE 01) | 16:16
107:26 08:01 (WEA_RE_D1) | 08:18
11657 25 08:26 (WEARE_O1) | 16:15
107:22 08:03 (WEA_RE_01) | 08:20
116:55 21 02124 (WEARE_01) | 16:15
107:30 08:05 (WEA_RE_01) | 08:22
116:53 17 06:22 (WEARE01) | 16:14
107:32 08:08 (WEA_RE_01) | 0B:23
11651 11 08:19 (WEARE 01) | 16:13
| 07:34 08:58 (WEA_RE_02) | 08:5
116:49 7 09:05 (WEARE_02) | 16:13
08:43 (WEA_RE_03) | 07:35 08:54 (WEA_RE_02) | 08:26
03:50 (WEARE 03) | 16:47 14 09:08 (NEARE_02) | 16:13
06:3 (WEA_RE_03) | 07:37 02:52 (WNEA_RE_02) | 08:27
08:53 (WEARE 03) | 16:46 19 09:11 (WEA_RE_02) | 16:12
08:36 (WEA_RE_03) | 07:39 08:51 (WEA_RE_02) | 08:22
08:55 (WNEARE 03) | 16:44 21 09:12 (WEARE 02) | 16:12
09:35 (WEA_RE_03) | 07:41 09:50 (WEA_RE 02) | 08:30
08:56 (WEA_RE 03) | 16:42 23 09:13 (WEA_RE_02) | 16:12
08:34 (WEA_RE_03) | 07:43 08:49 (WEARE_02) | 08:31
09:15 (WEA_RE 01) | 16:41 26 09:15 (WEA_RE 02) | 16:11
08:33 (WEA_RE_03) | 07:55 08:49 (WEARE_02) | 08:32
0924 (WEARE 01) | 16:35 6. 08:15 (NEARE 02) | 16:11
08:32 (WEA_RE_03) | 07:47 08:48 (NEA_RE_02) | 08:33
09:26 (WNEARE_01) | 16:37 28 09:16 (NEARE_02) | 16:11
€6:30 (WEA_RE_03) | 07:49 06:48 (WEA_RE_02) | 08:34
09:27 (WNEARED1) | 16:36 29 09:17 (WEARE_02) | 16:11
©9:30 (WEA_RE_03) | 07:50 08:47 (NEA_RE_02) | 08:35
09:29 (WEA_RE 01) | 16:34 30 09:17 (WEARE_02) | 16:11
03:30 (WEA_RE_03) | 07:52 08:47 (NEA_RE_02) | 08:36
0330 (WEARE 01) | 16:33 31 09:18 (WEARE 02) | 16:11
08:30 (WEA_RE_03) | 07:54 08:47 (WEA_RE_02) | 08:36
O3UONEARE 01) | 16:31 31 09:18 (WEARE02) | 16:11
08:30 (WEA_RE_03) | 07:56 08:48 (WEARE_02) | 08;37
0931 (WEARE 01)[ 16:30 31 09:19 (WEARE_02) | 16:12
08:30 (WEA_RE_03) | 07:58 03:48 (WEA_RE_02) | 08:3%
09:32 (WEALRE 01} 16:29 31 09:19 (WEARE02) | 16:12
03:31 (WEA_RE_03) | 07:59 08:48 (WEA_RE_02) | 08:
09:32 (NEARE_O1) | 16:27 31 09:19 (WEARE_02) | 16:12
08:32 (WEA_RE_03) | 08:01 06:48 (NEA_RE_02) | 08:39
09:32(WEARE 01) | 16:26 32 09:20 (AEA_RE_02) | 16:13
08:33 (WEA_RE_03) | 08:03 08:49 (WEA_RE_02) | 08:40
09:32 (NFARE_01) | 16:25 31 09:20 (NFARE_02) | 16:13
08:35 (WEA_RE_03) | 03:05 03:49 (NEA_RE_02) | 08:40
09:32 (WEA RE 01} | 16:24 31 09:20 (WEARE_02) | 16:14
08:37 (WEA_RE_03) | 08:06 08750 (WEA_RE_02) | 08:41
09:32 (WNEARE01) | 16:23 30 09:20 (NEARE02) | 16:14
0739 (WEA_RE_03) | 08:08 09:51 (WEA_RE_02) | 08:41
08:32 (WEARE 01) | 16:21 30 09:21 (WEARE 02) | 16:15
07:56 (NEA_RE_01) | 08:10 0852 (WEA_RE 02) | 08:41
08:32 (WEA RE 01) ] 16:20 29 09:21 (WEARE02) | 16:16
07:56 (WEA_RE_01) | 08:11 08:52 (WEA_RE_02) | 08:42
O3LONEARE O1) | 16:19 78 09:20 (WEARE 02) | 16:16
07:57 (WEA_RE_01) | 08:12 0852 (AEA_RE_02) | 08:42
0331 (WEARE O1)| 16:19 28 09:20 (WEARE 02) | 16:17
07:57 (NEA_RE_01) | 08:14 08:54 (WEA_RE_02) | 08:42
08:30 (WEA_RE_O1) | 16: 18 26 09:20 (VEARE 02) | 16:18
07:58 (WEA_RE_01) | 08:1 0254 (NEA_RE_02) | 02:42
08:29 (WEA_RE_01) | 16: 17 26 09:20 (WEA_RE_02) | 16:19
07:59 (WEA_RE_01) | | 08:42
08:28 (WEA_RE 01) | | 16:20
1 %2 | 28
| 770 |
(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
30.09.2025 16:16 [ 27

0355 (WEA_RE_02)

19 09:19 (WEARE_02)

0901 (WEA_RE_02)

17 09:18 (WEARE_02)

09:02 (WEA_RE_02)

16 09:18 (WEA_RE_02)

0904 (WEA RE_02)

14 09:18 (WEA_RE_02)

0905 (WEA_RE_02)

S 09:16 (WEARE.02)

09:09 (WEA_RE_02)

6 09:15 (WEA_RE_02)

09:12 (WEA_RE_02)

1 09:13 (WEARE_02)

09:18 (WEA_RE_02)

4 09:22 (WEA RE_02)

09:17 (WEA_RE_02)

7 09:25 (WEARE_02)

windpnu.
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DNV

Projekt:

WP Rote Erde 12.05.2025

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_14 - IO 14 HaupstraBe 83 Bésel
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

1Januar

1 |0s:a2

astr.max.mbgl Beschattung |

| Februar

09:20 (WEA_RE_02) | 08:13

09:20 (WEA_RE_02) | 08:10
(WEA_RE_02) | 17:15
(WEA_RE_02) | 08:08
09:48 (WEA_RE_02) | 17:17
09:21 (WEA_RE_02) | 08:06
09:48 (WEA_RE_02) | 17:19
09:21 (WEA_RE_02) | 08:05
09:49 (WEA_RE_02) | 17:21
09:21 (WEA_RE_02) | 08:03
09:49 (WEA RE 02) | 17:23
09:21 (WEA_RE_02) | 08:01
09:49 (WEA_RE_02) | 17:25
09:22 (WEA_RE _02) | 07:59
09:50 (WEA RE _02) | 17:26
09:22 (WEA_RE_02) | 07:57
09:51 (WEA_RE_02) | 17:28
09:23 (WEA RE_02) | 07:55
09:51 (WEA_RE_02) | 17:30
(WEA_RE_02) | 07:53
(WEA_RE_02) | 17:32

09:23 (WEA RE_02) | 07:52
09:52 (WEA_RE_02) | 17:31
09:24 (WEA_RE_02) | 07:50
09:52 (WEA RE_02) | 17:36
09:24 (WEA_RE_02) | 07:48
09:52 (WEA_RE_02) | 17:38
09:25 (WEA_RE_02) | 07:45

09:26 (WEA RE_02) | 07:41
09:53 (WEA_RE_02) | 17:44

09:26 (WEA_RE_02) | 07:35
09:53 (WEA_RE _02) | 17:50
09:29 (WEA_RE_02) | 07:33
09:52 (WEA_RE_02) | 17:52
09:30 (WEA_RE_02) | 07:31

(WEA_RE_02) | 17:54
(WEA_RE_02) | 07:29
:50 (WEA_RE_02) | 17:55
08:57 (WEA_RE_01) | 07:26
09:50 (WEA_RE _02) | 17:57
08:53 (WEA_RE_01) | 07:24
09:48 (WEA_RE_02) | 17:59
08:52 (WEA_RE_01) | 07:22
09:46 (WEA_RE _02) | 18:01
08:50 (WEA_RE_01) | 07:20
09:11 (WEA_RE_01) | 18:03
08:50 (WEA_RE_01) |
09:13 (WEA RE_01) |
(WEARE_01) |
09:14 (WEA_RE_01) |
08:48 (WEA RE_01) |
09:15 (WEA_RE_01) |

|

52
53

52
49
a
a3
35
21
23
2
19

15

897

| Mérz

08:47 (WEA_RE_01) | 07:17
09:15 (WEA RE 01) | 18:05
08:47 (WEA_RE_01) | 07:15
09:17 (WEA_RE_O1) | 18:07
08:46 (WEA RE 01) | 07:13
09:17 (WEA RE _01) | 18:09
:46 (WEA_RE_01) | 07:11
118 (WEA_RE_O1) | 18:11
46 (WEA_RE_01) | 07:08
:18 (WEA_RE_01) | 18:12
216 (WEA_RE_01) | 07:06
(WEA_RE_01) | 18:14
(WEA_RE_01) | 07:04
(WEA RE 01) | 18:16
(WEA_RE_03) | 07:01
(WEA_RE_01) | 18:18
(WEA RE_03) | 06:59
(WEA_RE_01) | 18:20
(WEA_RE_03) | 06:57
(WEA_RE_01) | 18:22
(WEA_RE_03) | 06:54
(WEA_RE_01) | 18:24
(WEA_RE_03) | 06:52
(WEA RE_01) | 18:25
(WEA_RE_03) | 06:50
(WEA_RE_01) | 18:27
7 (WEA_RE_03) | 06:47
(WEA RE_01) | 18:29
(WEA_RE_03) | 06:45
6 (WEA_RE_O1) | 18:31
117 (WEA_RE_03) | 06:43
114 (WEA RE 01) | 18:33
17 (WEA_RE_03) | 06:10
113 (WEA_RE_01) | 18:35
:16 (WEA RE 03) | 06:38
110 (WEA_RE_01) | 18:36
17 (WEA_RE_03) | 06:35
07 (WEA_RE_01) | 18:38
17 (WEA RE 03) | 06:33
4
it

555

SUaxca~aloteNoeaasd

<9

1
4
1
2
1
2
1
2
1
2
1:
1
1
1
1
1
1
1
I

1 (WEA_RE_03) | 18:40
8 (WEA_RE_03) | 06:31
41 (WEA RE_03) | 18:42
119 (WEA_RE_03) | 06:28

:38 (WEA RE 03) | 18:45

121 (WEA_RE_03) | 06:23

136 (WEA_RE_03) | 18:47

24 (WEA_RE_03) | 06:21

34 (WEA_RE_03) | 18:49
| 06:19
| 18:51
| 06:16
118:53
106:14
| 18:54
107:11
| 19:56
107:09
[19:58
|07:07
| 20:00
| 367
I

BEERE B RE R RECR R ECRE R ERCEZRERSR3RBBIRBRBR

23

24
148

Lizeroerter Acwender
DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barectnet.

30.09.2025 14:27/4.1.287

] 06:55

Ce OB NN SN N U ENENEEEEE5G2858588

B R R R S R R I RN NI II R IRALIBRERS

39
14
41
06:47 (WEA_RE_01) | 06:12
06:55 (WEA_RE_04) | 20:43
06:44 (WEA_RE_04) | 06:00
06:56 (WEA_RE_04) | 20:44
06:42 (WEA_RE_04) | 06:07
06:58 (WEA_RE_04) | 20:46
06:30 (WEA_RE_04) | 06:05
06:58 (WEA_RE_04) | 20:48
06:37 (WEA_RE_04) | 06:03
06:59 (WEA_RE_04) | 20:50
07:36 (WEA_RE_04) | 06:01
07:50 (WEA_RE_04) | 20:51
07:35 (WEA_RE_04) | 05:59
07:59 (WEA_RE_04) | 20:53
07:35 (WEA RE 04)
07:59 (WEA_RE_01)
418

|Mai

07:34 (WEA_RE _04) | 05:57

23 07:57 (WEA_RE _04) | 20:55

(WEA_RE_04) | 05:55
(WEA_RE_04) | 20:57

(WEA_RE_04) | 20:58
(WEA_RE_04) | 05:51
(WEA_RE_04) | 21:00
(WEA_RE_04) | 05:49

16 07:53 (WEA_RE_04) | 21:02

07:39 (WEA_RE_04) | 05:47

12 07:51 (WEA_RE_04) | 21:04

07:41 (WEA_RE_04) | 05:45

5  07:46 (WEA RE _04) | 21:05

105:43
] 21:07
105:42
| 21:09
105:40
j21:11
105:38
121:12
105:36
121:14
105:35
121:16
105:33
121:17
105:31
121:19
105:30
121:20
105:28
121:22
105:27
121:24
105:25
|21:25
105:24
| 21:27
105:22
121:28
J05:21
|21:30
|05:19
]21:31
105:18
121:33
|05:17
121:34
|05:16
]21:35
05:15
121:37
105:13
]21:38
105:12
121:39
105:11
12141
[05:10
121:42

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

Tag im Monat

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

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

30.09.2025 16:16 / 28

5:03

NSNDODNVEND
20 o A koin B,
BoBER%YE

WindFRU.
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DNV

Projekt:
WP Rote Erde 12.05.2025

SHADOW - Kalender

Lizerester Aewender

DNV Energy Systems Germany GmbH

Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barectnet.

30.09.2025 14:27/4.1.287

Berechnung: Gesamtbelastung Schattenrezeptor: IO_14 - IO 14 HaupstraBe 83 Bésel
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

13uli |August | September | Oktober | November |Dezember
1105:06 |05 |06:36 107:28 107:24 07:53 (WEA_RE_03) | 08:17 09:05 (WEA_RE_02)
% 2124 | 20019 119:07 [16:59 47 0848 (WEA RE 01) [16:16 28  09:33 (WEA RE_02)
105:96 | 06:38 |07:30 107:26 07:55 (WEA_RE_03) | 08:19 09:05 (WEA_RE_02)
| 21:22 | 20:17 | 19:05 | 16:57 43 08:48 (WEA_RE_O1) | 16:15 29 09:34 (WEA_RE_02)
105:47 | 06:40 107:31 107:28 07:57 (WEA RE 03) | 08:20 09:05 (WEA_RE_02)
121:20 | 20:15 119:03 116:55 38  08:48 (WEARE 01) [16:15 29  09:34 (WEA RE_02)
| 05:49 | 06:42 | 07:33 |o7:30 08:15 (WEA_RE_01) | 08:22 09:06 (WEA_RE_02)
| 21:19 | 20:12 | 19:00 | 16:53 33 08:48 (WEA_RE_01) | 16:14 28 09:34 (WEA_RE_02)
105:51 | 06:43 07:39 (WEA_RE_04) | 07:35 107:32 08:15 (WEA_RE_01) | 08:23 09:06 (WEA_RE_02)
12147 | 20010 4 07:43 (WEA_RE_04) | 18:58 [16:51 33 0848 (WEAREO1) [16:13 28 09:34 (WEA_RE_02)
| 05:52 | 06:a5 07:31 (WEA_RE_04) | 07:37 |07:34 08:16 (WEA_RE_01) | 08:25 09:07 (WEA_RE_02)
121:45 | 20:07 12 07:46 (WEA_RE_04) | 18:55 116:49 32 08:48 (WEA_RE_01) [16:13 28 :35 (WEA_RE_02)
105:54 | 06:47 07:32 (WEA_RE_04) | 07:38 107:36 08:16 (WEA_RE_01) | 08:26 09:08 (WEA_RE_02,
121:43  [20:05 16 07:48 (WEA RE 04) | 18:53 116:47 32 08:48 (WEARE O1) [16:13 27 09:35 (WEA RE_02)
105:5 | 06:48 07:31 (WEA_RE_04) | 07:40 107:37 08:16 (WFA_RE_01) | 08:27 09:08 (WEA_RE_02)
| [21:14 | 20:03 19 07:50 (WEA_RE_04) | 18:51 [16:46 31 08:47 (WEA_RE_O1) [16:12 27 09:35 (WEA_RE_02)
910513 |05:57 | 06:50 07:29 (WEA_RE_04) | 07:42 107:39 08:17 (WEA_RE_01) | 08:28 09:00 (WEA_RE_02)
121:53  [21:09  [20:00 20 07:49 (WEA_RE 04) | 18:48 116:44 30 0847 (WEA REO1) [16:12 27 09:36 (WEA_RE_02)
10 ]05:14  105:59 | 06:52 07:28 (WEA_RE_04) | 07:44 107:41 08:18 (WEA_RE_01) | 08:30 09:10 (WEA_RE_02)
I21:52  |21:07  |19:58 22 07:50 (WEARE_01) | 18:46 [16:42 28 08:46 (WEA_RE 01) [16:12 26 09:36 (WEA_RE_02)
106:01 | 06:54 07:28 (WEA_RE_04) | 07:46 107:43 08:19 (WEA_RE_01) | 08:31 09:10 (WEA_RE_02)
121:05  [19:56 23 07:51 (WEA_RE_01) | 18:44 [16:41 26 08:45 (WEA_RE O1) [16:11 26 09:36 (WEA_RE_02)
106:02 | 06:55 07:26 (WEA_RE_04) | 07:47 107:45 08:20 (WEA_RE_01) | 08:32 09:10 (WEA_RE_02)
12103 |19:53 24 RE_04) | 18:41 [16:39 25 08:45 (WEA REO1) [16:11 26 09:36 (WEA RE_02)
106:04 | 06:57 F_04) | 07:49 107:47 08:21 (WEA_RE_01) | 08:33 09:11 (WEA RE_02)
121:00  [19:51 2 RE_01) | 18:39 116:37 23 08:44 (WEA_REO1) [16:11 25  09:36 (WEA_RE_02)
106:06 | 06:59 07:26 (WEA_RE_04) | 07:51 107:49 08:22 (WEA_RE_01) | 08:34 09:12 (WEA_RE_02)
120:59 1948 24 07:50 (WEA_RE 04) | 18:37 [16:36 21 08:43 (WEA RE01) [16:11 25  09:37 (WEA RE_02)
106:07 | 07:00 07:26 (WEA_RE_04) | 07:53 107:50 08:25 (WEA_RE_01) | 08:35 09:12 (WEA_RE_02)
120:57  |19:46 22 07:48 (WEA_RE_04) | 18:35 116:31 25  09:19 (WEA_RE_02) [16:11 25  09:37 (WEA_RE_02)
106:09 | 07:02 07:28 (WEA_RE_04) | 07:55 08:59 (WEA_RE_03) | 07:52 08:26 (WEA_RE _01) | 08:36 09:13 (WEA_RE_02)
120:55  [19:43 20 07:48 (WEA_RE_04) | 18:32 3 09:02 (WEA RE 03) [16:33 27  09:21 (WEARE02) [16:11 24  09:37 (WEA RE_02)
106:11 | 07:04 07:30 (WEA_RE_04) | 07:56 08:51 (WEA_RE_03) | 07:54 08:30 (WEA_RE_01) | 08:36 09:14 (WEA_RE_02)
120:53  |19:41 17 07:47 (WEA_RE_04) | 18:30 12 09:06 (WEA_RE_03) | 16:31 23 09:23 (WEA_RE_02) [16:11 29 09:38 (WEA_RE_02)
106:13 | 07:05 07:31 (WEA_RE_04) | 07:58 08:52 (WEA_RE 03) | 07:56 09:05 (WEA _RE _02) | 08:37 09:14 (WEA_RE_02)
120:51 [19:39 13 07:44 (WEA_RE 04) | 18:28 16 09:08 (WEA_RE_03) | 16:30 19 09:21 (WEA_RE_02) [16:12 25  09:39 (WEA_RE_02)
106:14  |07:07 07:33 (WEA_RE_04) | 08:00 08:50 (WEA_RE_03) | 07:58 09:04 (WEA_RE_02) | 08:38 09:14 (WEA_RE_02)
120:49  ]19:36 9 07:42(WEARE 04) [18:26 20 09:10 (WEA RE 03) [16:29 21  09:25 (WEA RE 02) [16:12 24  09:38 (WEA RE_02)
106:16 | 07:09 07:35 (WEA_RE_04) | 08:02 08:49 (WEA_RE_03) | 07:59 09:04 (WEA RE 02) | 08:39 09:15 (WEA_RE_02)
120196 |19:34 4 07:39 (WEA_RE_04) | 18:23 22 09:11 (WEA_RE_03) [ 16:27 23 09:27 (WEA_RE_02) |16:12 24 09:39 (WEA_RE_02)
106:18 | 07:11 08:04 08:48 (WEA_RE_03) | 08:01 09:03 (WEA_RE_02) | 08:39 09:15 (WEA_RE_02)
120:44  19:31 18:21 23 09:11 (WEA RE 03) | 16:26 25  09:28 (WEA_RE 02) [16:13 24 09:39 (WEA RE 02)
106:19  |07:12 08:06 08:47 (WEA_RE_03) | 08:03 09:03 (WEA_RE_02) | 08:90 09:16 (WEA_RE_02)
120142 |19:29 18:19 25  09:12 (WEA_RE_03) | 16:25 25  09:28 (WEA_RE_02) [16:13 24 09:40 (WEA_RE_02)
106:21 | 07:14 08:07 08:47 (WEA_RE_03) | 08:05 09:03 (WEA_RE_02) | 08:40 09:16 (WEA_RE_02)
1 20:40 19:27 18:17 37 09:38 (WEARE 01) [16:24 26  09:29 (WEA RE 02) |16:14 24 09:40 (WEA RE_02)
106:23 07:16 08:09 08:47 (WEA_RE_03) | 08:06 09:03 (WEA_RE_02) | 08:41 09:17 (WEA_RE_02)
| 20:38 19:24 18:15 43 09:41 (WEA_RE 01) [16:23 27 09:30 (WEA_RE_02) [16:14 24 09:41 (WEA_RE_02)
106:24 07:17 07:11 07:46 (WEA_RE_03) | 08:08 09:04 (WEA_RE_02) | 08:41 09:17 (WEA_RE_02)
1 20:35 19:22 17:13 48 0843 (WEARE O1) [16:21 27  09:31 (WEARE 02) |16:15 24 09:41 (WEA RE 02)
1 06:26 07:19 07:13 07:46 (WEA_RE_03) | 08:10 09:04 (WEA_RE_02) | 08:41 09:18 (WEA_RE_02)
]20:33 19:19 17:11 50  08:44 (WEARE_01) [16:20 28 09:32 (WEA_RE_02) [16:16 24 09:42 (WEA_RE_02)
106:28 07:21 07:15 07:47 (WEA_RE_03) | 08:11 09:03 (WEA_RE_02) | 08:42 09:18 (WEA_RE_02)
120:31 19:17 17:09 52 08:45 (WEARE 01) | 16:19 28  09:31 (WFA RE 02) [16:16 24 09:42 (WEA RE _02)
106:30 07:23 07:17 07:47 (WEA_RE_03) | 08:13 09:04 (WEA_RE_02) | 08:42 09:18 (WEA_RE_02)
| 20:28 19:14 17:07 52 08:46 (WEA_RE_ 01) [16:19 28  09:32 (WEA_RE_02) [16:17 25 09:43 (WEA_RE_02)
106:31 07:24 07:19 07:47 (WEA_RE_03) | 08:14 09:04 (WEA_RE 02) | 08:42 09:18 (WEA_RE_02)
120:26 19:12 117:05 51 08:47 (WEARE 01) | 16:18 29 09:33 (WFA_RE 02) [16:18 25  09:43 (WEA RE_02)
106:33 07:26 107:20 07:49 (WEA_RE_03) | 08:16 09:04 (WEA_RE_02) | 08:42 09:19 (WEA_RE_02)
| 120:24  ]19:10 117:03 52 08:47 (WEA_RE_01) | 16:17 28  09:32 (WEA_RE_02) |16:19 25  09:44 (WEA_RE_02)
310543 ]06:35 | |07:22 07:51 (WEA_RE_03) | 108:42 09:19 (WEA_RE_02)
121:26 | 20:22 | |17:01 50 08:48 (WEA_RE_01) | 116:20 26 09:45 (WEA_RE_02)
Sonnenscheinstunden | 508 | 457 | 382 | 330 | 262 | 238
astr.max.mogl Beschattung | 1 | 273 | 559 I 851 I 794

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

Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (55:MM) Schattenanfang ~ (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 4.1.287 | EMD Intemational A/S, Tel, +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:16 / 29 windrro .
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Projekt:
WP Rote Erde 12.05.2025

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_15 - IO 15 Boseler StraBe 594 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

1Januar

1 |0s:a2

Sonnenscheinstunden | 254
astr.max.mbgl Beschattung |

| Februar

09:35 (WEA_RE_02) | 08:13
10:07 (WEA_RE_02) | 17:11
09:36 (WEA_RE_02) | 08:12
10:07 (WEA_RE_02) | 17:13
09:36 (WEA_RE_02) | 08:10
(WEA RE 02) | 17:15
(WEA_RE_02) | 08:08
10:08 (WEA_RE_02) | 17:17
09:36 (WEA_RE_02) | 08:06
10:08 (WEA_RE_02) | 17:19
09:37 (WEA_RE_02) | 08:05
10:09 (WEA_RE_02) | 17:21
09:37 (WEA_RE_02) | 08:03
10:09 (WEA RE 02) | 17:23
09:38 (WEA_RE_02) | 08:01
10:09 (WEA_RE_02) | 17:25
09:39 (WEA_RE_02) | 07:59

09:41 (WEA RE_02) | 07:52
10:10 (WEA_RE_02) | 17:34
09:41 (WEA_RE_02) | 07:50

10:10 (WEA RE_02) | 17:42
09:45 (WEA RE_02) | 07:41
10:10 (WEA_RE_02) | 17:44
09:09 (WEA_RE_01) | 07:39
10:09 (WEA RE_02) | 17:46
09:07 (WEA_RE_01) | 07:37
10:08 (WEA_RE_02) | 17:48
09:05 (WEA_RE_01) | 07:35
10:08 (WEA_RE _02) | 17:50
09:04 (WEA_RE_01) | 07:33
10:06 (WEA_RE_02) | 17:52
09:03 (WEA_RE_01) | 07:31
10:05 (WEA_RE_02) | 17:54
09:02 (WEA_RE_01) | 07:29
10:01 (WEA_RE_02) | 17:55
09:01 (WEA_RE_01) | 07:26
09:30 (WEA_RE _01) | 17:57
09:00 (WEA_RE_01) | 07:24
09:31 (WEA_RE_01) | 17:59
09:00 (WEA_RE_01) | 07:22
09:32 (WEA_RE_01) | 18:01
08:59 (WEA_RE_01) | 07:20
09:33 (WEA_RE_01) | 18:03
09:00 (WEA_RE_01) |

09:34 (WEA RE_01) |

08:59 (WEA_RE_01) |

09:35 (WEA_RE_01) |

08:59 (WEA RE_01) |

09:35 (WEA_RE_01) |

37

¥

51
53

b

53

9

a2

¥

1061

08:58 (WEA_RE_O1) | 07:17
09:35 (WEA RE_01) | 18:05
08:59 (WEA_RE_O1) | 07:15
09:36 (WEA_RE_O1) | 18:07
08:50 (WEA RE_01) | 07:13
09:37 (WEA_RE_01) | 18:09
08:58 (WEA_RE_O1) | 07:11
09:37 (WEA_RE_O1) | 18:11
08:58 (WEA_RE_01) | 07:08
09:37 (WEA_RE_O1) | 18:12
08:31 (WEA_RE_03) | 07:06
09:37 (WEA_RE_01) | 18:14
08:29 (WEA_RE_03) | 07:04
09:36 (WEA_RE_01) | 18:16
08:27 (WEA_RE_03) | 07:01
09:36 (WEA_RE_01) | 18:18
08:26 (WEA_RE_03) | 06:59
09:36 (WEA RE_01) | 18:20
08:25 (WEA_RE_03) | 06:57
09:36 (WEA_RE_01) | 18:22
08:24 (WEA RE_03) | 06:54
09:35 (WEA_RE_O1) | 18:24
08:24 (WEA_RE_03) | 06:52
09:34 (WEA_RE_01) | 18:25
08:23 (WEA RE _03) | 06:50
09:34 (WEA_RE_O01) | 18:27
08:23 (WEA_RE_03) | 06:47
09:33 (WEA RE_01) 1 18:29
08:23 (WEA_RE_03) | 06:45
09:31 (WEA_RE_O1) | 18:31
08:23 (WEA_RE_03) | 06:43
09:30 (WEA_RE 01) | 18:.
08:23 (WEA_RE_03) |
09:28 (WEA_RE_O1) | 18:35
08:23 (WEA_RE_03) | 06:38
09:24 (WEA_RE_01) | 18:36
08:23 (WEA_RE_03) |
08:51 (WEA RE 03) | 1
08:24 (WEA RE 03) |
08:50 (WEA_RE_03) | 1
08:25 (WEA_RE_03) ] 06:31
08:50 (WEA _RE _03) | 18:42
08:26 (WEA_RE_03) | 06:28
08:49 (WEA_RE_03) | 18:44
08:26 (WEA_RE_03) | 06:26
08:47 (WEA_RE _03) | 18:45
08:28 (WEA_RE_03) | 06:23
08:45 (WEA_RE_03) | 18:47
08:31 (WEA_RE_03) | 06:21
08:42 (WEA_RE_03) | 18:49
| 06:19
] 18:51
| 06:16
118:53
1 06:14
| 18:54
107:11
119:56
107:09
|19:58
| 07:07
120:00
| 367
1

22
2

372

Lizeroerter Acwender
DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barectnet.

30.09.2025 14:27/4.1.287

| April

| 07:00
| 20:01
107:02
| 20:03
07 37 (WEA_RE 05) | 07:00

0' 35 (WEA_RE_05) | 06:57
07:47 (WEA_RE_05) | 20:07
07:32 (WEA_RE_05) | 06:55
07:48 (WEA_RE_05) | 20:09
07:30 (WEA_
07:49 (WEA_|

0727 (WEA_RE_05) | 06:50
07:49 (WEA_RE_05) | 20:12
07:26 (WEA_RE_05) | 06:48
07:50 (WEA_RE_05) | 20:14
07:26 (WEA_RE_05) | 06:45

07:25 (WEA_RE_05) | 06:43
07:19 (WEA_RE_05) | 20:18

07:25 (WEA_RE_05) Im:'m
07:48 (WEA_RE 05) |
07:26 (WEA_RE_05)
07:48 (WEA_RE_05)
07:27 (WEA_RE_05)
07:47 (WEA_RE 05)
07:27 (WEA_RE_05)
07:45 (WEA_RE_05)
07:29 (WEA_RE 05)
07:43 (WEA_RE _05)
07:31 (WEA_RE_05)
07:39 (WEA_RE_05)

Y RE NGRS RN IY Y GNRERY
SETRBURLRENBDUNRRNERLRRE

| 20:43

| 06:09

| 20:44
06:43 (WEA_RE_04) | 06:07
06:46 (WEA_RE_04) | 20:46
06:39 (WEA_RE_04) | 06:05
06:50 (WEA_RE_04) | 20:48
06:37 (WEA_RE_04) | 06:03
06:53 (WEA_RE_04) | 20:50
07:35 (WEA_RE_04) | 06:01
07:54 (WEA_RE_04) | 20:51
07:32 (WEA_RE_04) | 05:59
07:51 (WEA_RE_04) | 20:53
07:31 (WEA_RE 04) |
07:55 (WEA_RE_04) |

|

|

07:30 (WEA_RE_04) | 05:57
07:55 (WEA_RE _04) | 20:55
07:29 (WEA_RE_04) | 05:55
07:55 (WEA_RE_04) | 20:57
07:29 (WEA_RE_04) | 05:53
07:55 (WEA_RE 04) | 20:58
07:78 (WEA_RE_DA) | 05:51
07:51 (WEA_RE_04) | 21:00
07:78 (WEA_RE_04) | 05:49
07:51 (WEA_RE_04) | 21:02
07:29 (WEA_RE_04) | 05:47
07:54 (WEA_RE_04) | 21:04
07:28 (WEA_RE_04) | 05:45
07:52 (WEA_RE_04) | 21:05
07:29 (WEA_RE_04) | 05:43
07:51 (WEA_RE_04) | 21:07
07:30 (WEA_RE_04) | 05:42
07:50 (WEA_RE_04) | 21:09
07:31 (WEA_RE_04) | 05:40
07:48 (WEA_RE_04) | 21:10
07:33 (WEA_RE_04) | 05:38
07:45 (WEA_RE_04) | 21:12
07:38 (WEA_RE_04) | 05:36
07:40 (WEA_ ﬂFM)I?l 14

5:30

R T R T T P TS T R o T A w b e e I A R i S o dors
SEUSEBUYEIN NN o8 EERNYRORRNRNES

NEONCNONCNEONENSNONSNSNSNSNENENENS
=)

a

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

Tag im Monat

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

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

30.09.2025 16:16 / 30

| Juni

| 05:09
| 21:43
| 05:08
| 21:49
| 05:08
| 21:45
|05:07
| 21:47
| 05:06
| 21:48
| 05:05
| 21:49
105:05
|21:50
105:04
| 21:50
105:04
| 21:51
105:03
| 21:52
05:03
121:53
105:02
| 21:54
| 05:02
| 21:54
| 05:02
| 21:55
105:02
| 21:56
105:01
| 21:56
105:01
| 21:57
| 05:01
| 21:57
105:01
|21:57
| 05:01
| 21:58
105:02
| 21:58
|05:02
| 21:58
105:02
| 21:58
| 05:02
| 21:58
105:03
| 21:58
|05:03
| 21:58
| 05:03
] 21:58
105:04
| 21:58
105:04
| 21:58
105:05
| 21:58

WindFRU.
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DNV

Projeks; Limerierter Aewendee:
WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)301-0

Barechnet!
30.09.2025 14:27/4.1.287

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: I0_15 - IO 15 Boseler StraBe 594 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

4 422

| Juli | August |September |Oktober INovember |Dezember
1| 05:06 | 05:44 | 06:36 07:32 (WEA_RE_O4) | 07:28 08:06 (WEA_RE_OS) | 07:24 07:55 (WEA_RE_03) | 08:47 09:22 (WEA_RE_02)
| 21:58 f21:24 | 20:19 12 07:44 (WEA_RE_09) | 19:07 23 08:28 (WEA ) | 16:59 0 09:05 (WEA_RE 01) | 16:16 30 0952 (WEA_RE 02)
2| 05:06 | 05:46 |06:38 07:30 (WEA_RE_O4) | 07:30 08:06 (WEA_RE_0S) | 07:26 07:56 (WEA_RE_03) | 08:19 09:22 (WEA_RE_02)
| 2157 |22 |1 20:17 17 07:47 (WEA_RE_O4) | 1905 23 08:23 (WEA_RE_OS) | 16:57 59 09:06 (WEA_RE_01) | 16:15 31 0953 (WEA_RE_02)
3| 05:07 | 05:47 | 08:40 07:28 (WEA_RE_04) | 07:31 08:03 (WEA_RE_05) | 07:28 07:57 (WEA_RE_03) | 08:20 09:22 (WEA_PE_02)
| 2157 | 2120 | 20:15 20 07:48 (WEA_RE_04) | 19:03 24 08:27 (WEA_RE 05) | 16:55 S7  09:05 (WEA_RE 01) | 16:15 31 0953 (WEA_RE 02)
4| 05:08 j05:49 | 06:42 07:26 (WEA_RE_04) | 07:33 08:03 (WEA_RE 05) | 07:30 07:5% (WEA_RE_03) | 08:22 09:23 (WEA_RE_02)
| 21556 121:19 | 20:12 22 07:48 (WEA_RE_04) | 19:00 24 08:27 (WEA_RE_05) | 16:53 54 09:06 (WEA_RE_01) | 16:14 31 09:54 (WEA_RE_02)
5| 0509 105:51 | 06:43 07:25 (WEA_RE_D9) | 0735 08:03 (WEA_RE_0S) | 07:32 08:01 (WEA_RE_03) | 08:23 09:22 (WEA_PE_02)
| 2156 2147 | 20:10 24 07:49 (WEARE_04) | 1858 24 08:27 (WEA_RE_05) | 16:51 49 09:05 (WEA_RE_01) | 16:13 32 0954 (WEA_RE_02)
6]05:10 105:52 | 06:45 07:24 (WEA_RE_OA) | 07:37 08:04 (WEA_RE_OS) | 07:34 08:23 (WEA_RE_01) | 08:25 09:23 (WEA_RE_02)
| 21555 12815 1 2007 % 07:49 (WEA_RE_O4) | 18:55 22 08:26 (WEA_RE_05) | 16:49 38 09:06 (WEA_RE_01) | 16:12 32 09:55 (WEA_RE_02)
7|085:11 ] 05:54 | 06:47 07:23 (WEA_RE_04) | 07:38 08:06 (WEA_RE_0S) | 07:36 08:28 (WEA_RE_01) | 08:26 09:22 (WEA_PE_02)
| 2155 213 | 20205 2% 07:49 (WEA_RE_O4) | 18:53 21 08:26 (WEA_RE_OS) | 16:47 38 09:06 (WEA_RE_01) | 16:12 32 09:55 (WEA_RE_02)
8106:12 105:56 | 06:48 07:23 (WEA_RE_OA) | 07:40 08:06 (WEA_RE_0S) | 07:37 08:28 (WEA_RE_01) | 09:27 09:23 (WEA_RE_02)
| 2154 l2r11 | 2003 26 07:49 (WEA_RE_04) | 18:51 18 08:24 (WEA_RE_0S) | 16:46 28 09:06 (WEA_RE 01) | 16:12 32 0955 (WEA_RE _02)
90513 | 05:57 | 0650 07:22 (WEA_RE_04) | 07:42 08:02 (WEA_RE_OS) | 07:39 08:29 (WEA_RE_01) | 02:28 09:25 (WEA_RE_02
| 2153 |21:09 | 2000 27 07:49 (WEA_RE_09) | 18:48 14 08:22 (WEA_RE_05) | 16:44 37 09:06 (WEA_RE_01) | 16:12 31 09:56 (WEA_RE_02)
10 ] 05:14 | 05:59 | 0652 07:22 (WEA_RE_049) | 07:44 08: 10 (WEA_RE _05) | 07:41 08:29 (WEA_RE 01) | 08:30 09:25 (WEA_RE_02)
21:52 j 2107 | 1958 26 07:48 (WEA_RE_04) | 13:46 10 08:20 (WEA_RE_0S) | 16:42 37 09:06 (WEA_RE 01) | 16:12 32 09:57 (WEA_RE _02)
11 05:15 1 06:01 | 0554 07:23 (WEA_RE_03) | 07:46 08:12 (WEA_RE_05) | 07:43 08:29 (WEA_RE_01) | 08:31 09:25 (WEA_RE_02)
21582 | 28:05 | 1956 5 07:48 (WEA_RE_09) | 12:44 S 08:17 (WEA_RE_05) | 16:41 37 09:06 (WEA_RE 01) | 16:11 32 09:57 (WEA_RE 02)
12 | 05:16 | 06:02 | 0655 07:22 (WEA_RE_09) | 07:47 07:45 08:30 (WEA_RE_01) | 08:32 09:25 (WEA_RE_02)
2151 | 21:03 | 1953 25 07:47 (WEA_RE_O4) | 18:41 1639 35 09:05 (WEA_RE_01) [ 16:11 32 0957 (WEA_RE 02)
13 | 05:17 1 06:04 | 06557 07:23 (WEA_RE_04) | 07:49 07:47 08:31 (WEA_RE_01) | 08:32 09:26 (WEA_PE_02)
12150 j21:01 | 1951 23 07:46 (WEA_RE_O04) | 13:29 16:37 34 09:05 (WEA_RE_01) [ 16:11 31 09:57 (WEA_RE_02)
14| 05:18 | 06:06 | 0659 07:25 (WEA_RE_04) | 0751 07:49 08:31 (WEA_RE_01) | 08:34 09:26 (WEA_RE 02)
| 21:49 | 20:59 | 19:48 20 07:45 (WEA_RE_O4) | 1337 16:36 34 09:05 (WEA_RE_01) | 16:11 32 09:58 (WEA_RE_02)
151 05:19 | 06:07 | 07:00 07:26 (WEA_RE_04) | 0753 07:50 08:32 (WEA_RE_01) [ 08:35 09:27 (WEA_RE_02)
2148 | 20:87 | 1946 16 07:42 (WEA_RE_O4) | 18135 16:3¢ 32 09:04 (WEARE O1) [ 16:11 31 09:58 (WEA_RE_02)
16 | 05:21 | 06:09 | 07:02 07:28 (WEA_RE_04) | 07:55 09:06 (WEA_RE_03) | 07:52 08:33 (WEA_RE_01) | 08: % 09:27 (WEA_RE_02)
21147 | 2055 | 19:43 12 07:40 (WEA_RE_09) | 1832 4 09:10 (WEA_RE 03) | 16:33 30 09:03 (WEA_RE 01) | 16:1 32 09159 (WEA_RE 02)
70522 o6t | 07:04 07:30 (WEA_RE_04) | 07:56 09:01 (WEA_RE_03) | 07:54 08:34 (WEA_RE_01) | 08: 35 09:28 (WEA_RE_02)
21:46 | 20:53 | 1941 7 07:37 (WEA_RE_O4) | 18:30 14 09:15 (WEA_RE_03) | 16:31 29  09:03 (WEA_RE_01) [ 16:11 32 10:00 (WEA_RE_02)
18 05:23 106:13 10705 107:58 08:59 (WEA_RE_03) | 07:56 08:36 (WEA_RE_01) | 08:37 09:23 (WEA_RE _02)
21:44 | 2051 | 19:39 | 18:8 18 09:17 (WEA_RE _Q3) | 16:30 31 09:35 (WEA_RE 02) | 16:12 31 10:00 (WEA_RE_02)
19105:25 | 0614 | 07:07 | 800 08:57 (WEA_RE_03) | 07:58 08:37 (WEA_RE_01) | 08:38 09:29 (WEA_RE_02)
2143 | 20:48 | 1936 | 18:% 21 09:18 (WEA_RE_03) | 16:29 36 09:3% (WEARE_02) | 16:12 31 10:00 (WEA_RE_02)
20 | 05:26 1 06:16 | 0709 | 03:02 08:56 (WEA_RE_03) | 07:59 08:39 (WEA_RE_01) | 08:39 09:30 (WEA_RE_02)
2142 | 20046 119:34 118:22 23 09:19 (WEA_RE_03) | 16:27 37  09:41(WEA_RE_02) | 16:12 31 1001 (WEA_RE_02)
21| 05:27 j06: 48 |07:11 j 0204 08:55 (WEA_RE_03) | 08:01 08:40 (WEA_RE_01) | 08:39 09:29 (WEA_RE_02)
2141 | 20:44 11921 | 18:21 25 09:20 (WEA_RE_03) | 16:26 38 09:42 (WEA_RE_02) | 16:13 32 10:01 (WEA_RE_02)
210529 |06:19 | 07:42 | (808 OB:54 (WEA_RE_03) | 08:03 08:43 (WEA_RE_01) | 08:40 09:30 (WEA_RE_02)
21:39 | 20:42 | 19:29 | 18:19 27 09:21 (WEA_RE_03) | 16:25 35 09:44 (WEA_RE_02) | 16:13 32 10:02 (WEA_RE_02)
23 | 05:30 |06:21 107:14 | 02:07 08:53 (WEA_RE_03) | 03:05 08:45 (WEA_RE_01) | 08:40 09:31 (WEA_RE_02)
21:38 | 20:40 | 19:27 | 18:17 33 09:50 (WEA_RE 01) | 16:24 32 09:46 (WEA_RE 02) | 16:14 31 10:02 (WEA_RE 02)
2|0832 |0e: 107:16 | @08 08:53 (WEA_RE 03) 03:06 09:22 (WEA_RE_02) | 03:41 09:32 (WEA_RE_02)
21:37 ) 20:37 | 19:24 | 18:15 44 09:55 (WEA_RE 01) | 16:23 25 09:47 (WEA_RE_02) | 16:14 31 10:03 (WEA_RE_02)
% | 0833 0629 | 07:17 [o7:31 07:93 (WE‘ RE_03) | 08:08 09:22 (WEA_RE_02) | 08:41 09:32 (WEA_RE_02)
2135 | 20:35 | 19:22 J17:13 SO0 08:58 (WEA_RE_01) | 16:21 26 09:48 (WEA_RE_02) | 16:15 31 10:03 (WEA_RE 02
2 | 05:35 j06:26 | 07:19 08:17 (WEA_RE_05) | 07:13 07:53 (WEA_RE_03) | 08:10 09:22 (WEA_RE_02) | 08:41 09:32 (WEA_RE_02)
21:34 ] 20:33 | 19:19 1 08:18 (WEA_RE_05) | 17:11 54 09:00 (WEA_RE_01) | 16:20 27 09:45 (WEA_RE _02) | 16:16 31 10:03 (WEA_RE_02)
7 | 05:36 106:28 107:21 08:12 (WEA_RE_05) | 07:15 07:53 (WEA_RE_03) | 08:11 09:21 (WEA_RE_02) | 08:42 09:32 (WEA_RE_02)
21:32 | 20:31 | 19:47 12 08:24(WEARE06) | 1708 56 09:01 (WEARE 01) | 16:19 28 09:49 (WEA_RE 02) | 16:16 32 10:04 (WEA_RE_02)
28] 05:38 106:30 | 07:23 08:09 (WEA_RE_06) | 07:17 07:53 (WEA_RE_03) | 08:13 09:21 (WEA_RE_02) | 08:42 09:33 (WEA_RE_02)
| 21:30 | 20:23 | 19:14 16 02: 5 (WEARE 05) | 17:07 S8 09:02 (WEA_RE 01) | 16:19 29 09:50 (WEA_RE_02) | 16:17 31 10:04 (WEA_RE_02)
29 | 05:39 ] 06:31 | 07:24 08:07 (WEA_RE_05) | 07:19 07:53 (WEA_RE_03) | 08:14 09:22 (WEA_RE_02) | 08:42 09:33 (WEA_RE_02)
| 21:29 | 20:26 | 19:12 19 03:26 (WEARE_05) | 17:05 60 09:03 (WEA_RE_O01) | 16:18 29 09:51(WEA_RE_02) [ 16:18 32 10:05 (WEA_RE_02)
30 | 05141 106:33 107:26 08:06 (WEA_RE_05) | 07:20 07:53 (WEA_RE_03) | 08.16 09:21 (WEA_RE_02) | 08:42 09:34 (WEA_RE_02)
21:27 | 20:24 | 19:10 21 08:27 (WEA_RE_06) | 17:03 61 09:04 (WEA_RE 01) | 16:17 30 09:51(WEA_RE _02) | 16:19 31 10:05 (WEA_RE 02)
31| 05:43 | 06:35 07:37 (WEA_RE_04) | | 07:22 07:54 (WEA_RE_03) | 03:42 09:34 (WEA_RE_02)
21:26 1 20:22 4 07:41 (WEA_RE 04) | | 17:01 61 09:06 (WEA_RE 01) | 16:20 32 10:06 (WEA_RE_02)

Somnenschenstundan | 508 I 457 I 382 : 3 } 238

| 262
ast mac.mogl Beschuttung | 817 | 1101

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (55:MM) Schattenanfang  (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS5:MM) Schattenende (WEA mit letztem Schatten)

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:16 / 31 wi ndpnu.
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DNV

Projekt:

WP Rote Erde 12.05.2025

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_16 - IO 16 Boseler StraBe 580 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

1Januar

1 |0s:a2

Sonnenscheinstunden | 254

astr.max.mbgl Beschattung |

| Februar

09:56 (WEA_RE_02) | 08:13
10:27 (WEA _RE 02) | 17:11
09:57 (WEA_RE_02) | 08:12
10:27 (WEA_RE_02) | 17:13
09:27 (WEA RE_01) | 08:10
10:27 (WEA RE 02) | 17:15
09:25 (WEA_RE_01) | 08:08
10:27 (WEA_RE_02) | 17:17
09:24 (WEA_RE_01) | 08:06
10:27 (WEA_RE_02) | 17:19
09:24 (WEA_RE_01) | 08:05
10:28 (WEA_RE_02) | 17:21
00:23 (WEA_RE_01) | 08:03
10:27 (WEA RE 02) | 17:23
09:22 (WEA_RE_01) | 08:01
10:27 (WEA RE_02) | 17:24
09:22 (WEA_RE 01) | 07:59
10:28 (WEA RF_02) | 17:26
09:21 (WEA_RE_01) | 07:57
10:27 (WEA_RE_02) | 17:28
09:20 (WEA_RE 01) | 07:55
10:27 (WEA_RE_02) | 17:30
09:20 (WEA_RE_01) | 07:53
10:26 (WEA_RE 02) | 17:32
09:19 (WEA_RE_01) | 07:51
10:26 (WEA_RE_02) | 17:34
09:19 (WEA_RE_01) | 07:50
10:25 (WEA_RE 02) | 17:36
09:19 (WEA_RE_01) | 07:48
10:24 (WEA_RE_02) | 17:38
09:19 (WEA RE_01) | 07:45
10:23 (WEA RE 02) | 17:40
09:19 (WEA_RE_01) | 07:43
10:20 (WEA_RE_02) | 17:42
09:19 (WEA RE 01) | 07:41
09:51 (WEA_RE_01) | 17:44
09:18 (WEA_RE_01) | 07:39
09:54 (WEA_RE_01) | 17:46
09:18 (WEA_RE 01) | 07:37
09:55 (WEA_RE_01) | 17:48
09:18 (WEA_RE_01) | 07:35
09:56 (WEA _RE 01) | 17:50
09:17 (WEA_RE_01) | 07:33
09:56 (WEA_RE_01) | 17:52
09:18 (WEA_RE_01) | 07:31
09:57 (WEA RE 01) | 17:54
09:17 (WEA_RE_01) | 07:29
09:57 (WEA_RE_01) | 17:55
09:18 (WEA_RE_01) | 07:26
09:58 (WEA RE_01) | 17:57
09:18 (WEA_RE_01) | 07:24
09:58 (WEA_RE_01) | 17:59
09:18 (WEA_RE_01) | 07:22
09:59 (WEA_RE 01) | 18:01
09:18 (WEA_RE_01) | 07:20
09:59 (WEA_RE_01) | 18:03
09:18 (WEA RE 01) |
09:59 (WEA RE_01) |
08:16 (WEA_RE_03) |
10:00 (WEA_RE_01) |
08:43 (WFA RF_03) |
10:00 (WEA_RE_01) |

I

61

62

63

3

10

961

08:41 (WEA_RE_03) | 07:17
09:59 (WEA RE _01) | 18:05
08:41 (WEA_RE_03) | 07:15
10:00 (WEA_RE_01) | 18:07
08:40 (WEA_RE_03) | 07:13
10:00 (WEA _RE 01) | 18:09
08:39 (WEA_RE_03) | 07:11
09:59 (WEA_RE_O1) | 18:11
08:38 (WEA_RE_03) | 07:08
09:58 (WEA_RE_O1) | 18:12
08:37 (WEA_RE_03) | 07:06
09:56 (WEA_RE_01) | 18:14
08:37 (WEA_RE_03) | 07:04
09:57 (WEA_RE_01) | 18:16
08:36 (WEA_RE_03) | 07:01
09:56 (WEA_RE_01) | 18:18
08:36 (WEA_RE_03) | 06:59
09:55 (WEA RE_01) | 18:20
08:36 (WEA_RE_03) | 06:57
09:53 (WEA_RE_01) | 18:22
08:36 (WEA_RE_03) | 06:54
09:51 (WEA_RE_O1) | 18:24
08:36 (WEA_RE_03) | 06:52
09:49 (WEA_RE_01) | 18:25
08:36 (WEA_RE_03) | 06:50
09:45 (WEA_RE_01) | 18:27
08:37 (WEA_RE_03) | 06:47
09:07 (WEA_RE_03) | 18:29
08:37 (WEA_RE_03) | 06:45
09:06 (WEA_RE_03) | 18:31
08:38 (WEA_RE_03) l“43

IB 39 (WEA,RE 03) IN 38
09:03 (WEA_RE_03) | 18:36

08:45 (WEA_RE_03) ] 06:31

08:58 (WEA _RE 03) | 18:42
1 06:28
| 18:44
106:26
| 18:45
106:23
| 18:47
| 06:21
118:49
| 06:19
] 18:51

07:46 (WEA_RE_05) | 06:16

07:49 (WEA_RE_05) | 18:53

07:44 (WEA_RE_0S) | 06:14

07:54 (WEA_RE_05) | 18:54
107:11
119:56
107:09
119:58
107:07
| 20:00
| 367
1

25

23
21

16

2wy 2R

Lizeroerter Acwender
DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barectnet.

30.09.2025 14:27/4.1.287

| April

07:42 (WEA_RE_05) | 07:01
07:57 (WEA_RE 05) | 20:01
07:39 (WEA_RE_05) | 07:02
07:57 (WEA_RE_05) | 20:03
07:37 (WEA_RE 05) | 07:00

07:36 (WEA_RE_0S) | 06:57
07:59 (WEA_RE_05) | 20:07
07:34 (WEA_RE_05) | 06:55

07:33 (WEA_RE_05) | 06:50
07:59 (WEA_RE_05) | 20:12
07:33 (WEA_RE_05) | 06:48
07:50 (WEA_RE_05) | 20:14
07:34 (WEA_RE_05) | 06:45

WEA_ :
07:33 (WEA_RE_05) | 06:43
07:57 (WEA_RE_05) | 20:18

07:31 (WEA_RE_05) | 06:38
07:55 (WEA_RE 05) |
07:36 (WEA_RE_05)
07:51 (WEA_RE_05)
07:38 (WEA_RE_05)
07:52 (WEA_RE 05)
07:10 (WEA_RE_05)
07:18 (WEA_RE_05)

TERUAYRLBBRUCRURBNEREREE

20:
| 06:
| 20:
| 06:
| 20:
| 062
| 20:
| 06:
| 20:
| 06:
| 20:
| 06:
| 20:
| 06:
| 20:
| 06:
| 20:
| 06:
| 20:
| 06:
| 20:
| 06:
| 20
| 06:

06:55 20
063 | :
06:58 _04) | 20:
06:39 _04) | 06
06:59 _RE_04) | 20
06:38 (WEA_RE_04) | 06:
07:00 (WEA_RE_04) | 20:50
07:37 (WEA_RE 04) | 06:01
08:01 (WEA_RE_04) | 20:51
07:35 (WEA_RE_04) | 05:59
08:01 (WEA_RE_04) | 20:53
07:34 (WEA_RE 04) |
08:02 (WEA_RE_04) |

| 48

|

07:33 (WEA_RE_04) | 05:57
08:01 (WEA_RE 04) | 20:55
07:33 (WEA_RE_04) | 05:55
08:01 (WEA_RE_04) | 20:57
07:33 (WEA_RE_04) | 05:53
08:02 (WEA_RE 04) | 20:58
07:32 (WEA_RE_04) | 05:51
08:00 (WEA_RE_04) | 21:00
07:33 (WEA_RE_04) | 05:49
08:00 (WEA_RE_04) | 21:02
07:33 (WEA_RE_04) | 05:47
08:00 (WEA_RE_04) | 21:04
07:33 (WEA_RE_04) | 05:45
07:58 (WEA_RE_04) | 21:05
07:34 (WEA_RE_04) | 05:43
07:57 (WEA_RE_04) | 21:07
07:35 (WEA_RE_04) | 05:42
07:55 (WEA_RE_04) | 21:09
07:36 (WEA_RE_04) | 05:40
07:53 (WEA_RE_04) | 21:10
07:38 (WEA_RE_04) | 05:38
07:50 (WEA_RE_04) | 21.: 12

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

Tag im Monat

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

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

30.09.2025 16:16 / 32

| Juni

| 05:09
| 21:43
| 05:08
| 21:49
| 05:08
| 21:45
|05:07
| 21:96
| 05:06
| 21:48
| 05:05
| 21:49
105:05
|21:50
105:04
| 21:50
105:04
| 21:51
105:03
| 21:52
]05:03
|21:53
105:02
| 21:54
| 05:02
| 21:54
| 05:02
| 21:55
105:02
| 21:56
105:01
| 21:56
105:01
| 21:57
| 05:01
| 21:57
105:01
|21:57
| 05:01
| 21:58
105:02
| 21:58
|05:02
| 21:58
105:02
| 21:58
| 05:02
| 21:58
105:03
| 21:58
|05:03
| 21:58
| 05:03
] 21:58
105:04
| 21:58
105:04
| 21:58
105:05
| 21:58

WindFRU.
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DNV

Projekt:
WP Rote Erde 12.05.2025

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_16 - IO 16 Boseler StraBe 580 Wardenburg
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

Lizerester Aewender

DNV Energy Systems Germany GmbH

Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barectnet.

30.09.2025 14:27/4.1.287

13uli |August | September | Oktober | November | Dezember
1 |0§ 06 10544 | 06:36 07:37 (WEA_RE_04) | 07:28 08:15 (WEA_RE_05) | 07:24 08:06 (WEA_RE_03) | 08:17 09:02 (WEA_RE_01)
H 21:24 | 20:19 12 07:49 (WEA_RE_04) | 19:07 19 08:34 (WEA_RE 05) | 16:59 58  09:23 (WEA RE 01) | 16:16 50 10:09 (WEA RE 02)
|05:96 | 06:38 07:35 (WEA_RE_04) | 07:30 08:13 (WEA_RE_05) | 07:26 08:06 (WEA_RE_03) | 08:19 09:04 (WEA_RE_O1)
|21:22 | 20:17 17 07:52 (WEA_RE_04) | 19:05 22 08:35 (WEA_RE_05) | 16:57 60 09:29 (WEA_RE_01) | 16:15 49 10:10 (WEA_RE_02)
1 05:47 | 06:40 07:33 (WEA_RE 04) | 07:31 08:12 (WEA_RE_05) | 07:28 08:06 (WEA_RE 03) | 08:20 09:05 (WEA_RE 01)
|21:20 | 20:15 21 07:54 (WEA RE 04) | 19:03 23 08:35 (WEA_RE 05) | 16:55 62 0 (WEA_RE 01) | 16:15 49  10:11 (WEA RE 02)
10549 | 06:42 07:31 (WEA_RE_04) | 07:33 08:11 (WEA_RE_05) | 07:30 08:06 (WEA_RE_03) | 08:22 09:07 (WEA_RE_O1)
|21:19 | 20012 23 07:54 (WEARE_04) [ 19:00 25 08:36 (WEA_RE_05) | 16:53 64 09:27 (WEA_RE_01) | 16:14 46 10:12 (WEA_RE_02)
105:51 | 06:43 07:30 (WEA_RE_04) | 07:35 08:10 (WEA_RE_05) | 07:32 08:07 (WEA_RE_03) | 08:23 09:07 (WEA_RE_01)
|21:47 | 20:10 25  07:55 (WEA_RF_04) | 18:58 26 08:36 (WEA_RE_05) | 16:51 63 09:27 (WEA_RF_01) | 16:13 46 10:12 (WEA_RE_02)
|05:52 | 06:45 07:28 (WEA_RE_04) | 07:37 08:10 (WEA_RE_05) | 07:31 08:08 (WEA_RE_03) | 08:25 09:10 (WEA_RE_01)
121:15 | 20:07 27 07:55 (WEA_RE_04) | 18:55 26  08:36 (WEA_RE_05) | 16:49 64 09:28 (WEA_RE_01) | 16:13 44  10:14 (WEA_RE_02)
105:54 | 06:47 07:28 (WEA_RE_04) | 07:38 08:00 (WEA_RE_05) | 07:36 08:00 (WEA_RE_03) | 08:26 09:11 (WEA_RE_01)
| 21:13 | 20:05 27 07:55 (WEA _RE 04) | 18:53 26 08:35 (WEA_RE_05) | 16:47 63 09:29 (WEA RE 01) | 16:12 43 10:14 (WEA_RE 02)
| 05:56 | 06:48 07:27 (WEA_RE_04) | 07:40 08:09 (WEA_RE_05) | 07:37 08:10 (WEA_RE_03) | 08:27 09:12 (WEA_RE_O1)
| 120:41 | 20:03 28 07:55 (WEA_RE_04) [18:51 25 08:34 (WEA_RE_05) [ 16:46 62 09:29 (WEA_RE_ 01) | 16:12 41 10:14 (WEA_RE_02)
9 |05:13 | 05:57 | 06:50 07:26 (WEA_RE_04) | 07:42 08:10 (WEA_RE_05) | 07:39 08:11 (WEA_RE_03) | 08:28 09:15 (WEA_RE 01)
121:53  [21:09  [20:00 29 07:55 (WEARF 04) | 18:48 24 08:34 (WEA_RF_05) | 16:44 61 09:30 (WEA RE 01) | 16:12 38  10:16 (WEA_RE 02)
10 | 05:14 105:59 | 06:52 07:26 (WEA_RE_04) | 07:44 08:10 (WEA_RE_05) | 07:41 08:12 (WEA_RE_03) | 08:30 09:46 (WEA_RE_02)
[21:52 |21:07  [19:58 29 07:55 (WEARE04) [18:46 23 08:33 (WEARE 05) [16:42 58 09:30 (WEARE 01) [16:12 30 10:16 (WEA_RE02)
1 06:01 | 06:54 07:26 (WEA_RE_04) | 07:46 08:12 (WEA_RE_05) | 07:43 08:14 (WEA_RE_03) | 08:31 09:46 (WEA_RE 02)
| 21:05 119:55 29 07:55 (WEA_RE_01) | 18:44 20 08:32 (WEA_RE_05) | 16:11 54 09:30 (WEA_RE_01) | 16:11 31 10:17 (WEA_RE_02)
1 06:02 | 06:55 07:26 (WEA_RE_04) | 07:47 08:14 (WEA_RE_05) | 07:45 0 (WEA_RE_03) | 08:32 09:46 (WEA_RE_02)
|21:03 119:53 27 & RE_04) | 18:41 17 08:31 (WEA_RE 05) | 16:39 48 0 (WEA_RE 01) | 16:11 31 10:17 (WEA RE 02)
| 06:04 | 06:57 1 F_04) | 07:49 08:16 (WEA_RE_05) | 07:47 08:50 (WEA _RE_01) | 08:33 09:47 (WEA_RE _02)
|21:01 | 19:51 2 5 - 01) | 18:39 13 08:29 (WEA_RE_05) | 16:37 41 09:31 (WEA_RE_01) | 16:11 31 10:18 (WEA_RE_02)
1 06:06 | 06:59 3 RE_04) | 07:51 08:17 (WEA_RE_05) | 07:49 08:50 (WEA_RE_01) | 08:34 09:47 (WEA_RE_02)
| 20:59 |19:48 25 152 _RE_04) | 18:37 8  08:25 (WEA_RE _05) | 16:36 41 09:31 (WEA RE 01) | 16:11 31 10:18 (WEA RE 02)
| 06:07 | 07:00 127 (WEA_RE_04) | 07:53 107:50 08:50 (WEA_RE_01) | 08:35 09:48 (WEA_RE_02)
| 20:57 | 19:96 23 7:50 (WEA_RE_04) | 18:35 |16:34 41 09:31 (WEA_RE 01) | 16:11 31 10:19 (WEA_RE_02)
106:09 | 07:02 128 (WEA_RE _04) | 07:55 107:52 08:50 (WEA_RE_01) | 08:36 09:48 (WEA_RE 02)
| 20:55 119:43 21 149 (WEA_RE _04) | 18:32 116:33 41 0 (WEA_RE 01) | 16:11 32 10:20 (WEA_RE 02)
| 06:11 | 07:04 7:30 (WEA_RE_04) | 07:56 [07:51 0 (WEA_RE_01) | 08:36 09:49 (WEA_RE_02)
| 20:53 | 19:41 17 07:47 (WEA_RE_04) | 18:30 | 16:31 40 09:31 (WEA_RE 01) | 16:11 31 10:20 (WEA_RE_02)
106:13 | 07:05 07:31 (WEA_RE 04) | 07:58 | 07:56 08:51 (WEA_RE 01) | 08:37 09:49 (WEA RE 02)
| 20:51 119:39 12 07:43 (WEA_RE_04) | 18:28 | 16:30 40 09:31 (WEA_RE 01) | 16:12 32 10:21 (WEA_RE_02)
1 06:14 | 07:07 | 08:00 107:58 O (WEA_RE_01) | 08:38 09:49 (WEA_RE_02)
| 20:48 19:36 | 18:26 116:29 39 0 (WEA_RE 01) | 16:12 32 10:21 (WEA RE 02)
] 06:16 | 07:09 | 08:02 09:19 (WEA_RE 03) | 07:59 08:52 (WEA_RE 01) | 08:39 09:50 (WEA_RE 02)
120:96 | 19:34 |18:23 6 09:25 (WEA_RE_03) | 16:27 39 09:31 (WEA_RE_01) | 16:12 32 10:22 (WEA_RE_02)
| 06:18 |07:11 08:09 09:15 (WEA_RE_03) | 08:01 08:53 (WEA_RE_01) | 08:39 09:50 (WEA_RE_02)
| 20:44 119:31 18:21 14 09:29 (WEA RE 03) | 16:26 38 09:31 (WEA RE 01) | 16:13 32 10:22 (WEA RE 02)
|o6:19  |07:12 08:06 09:12 (WEA_RE_03) | 08:03 08:51 (WEA_RE_01) | 08:40 09:51 (WEA_RE_02)
120:42  |19:29 18:19 19 09:31 (WEA_RE_03) | 16:25 37 09:31 (WEA_RE_01) | 16:13 32 10:23 (WEA_RE_02)
106:21 | 07:14 08:07 00:11 (WEA_RE_03) | 08:05 08:55 (WEA_RE_01) | 08:40 090:51 (WEA_RE_02)
| 20:40 19:27 18:17 22 09:33 (WEA_RE 03) | 16:29 36 (WEA_RE 01) | 16:14 32 10:23 (WEA RE 02)
106:23 07:16 08:09 09:09 (WEA_RE_03) | 08:06 (WEA_RE_01) | 08:41 09:52 (WEA_RE_02)
| 20:37 19:24 18:15 25 00:34 (WEA_RE 03) |16:23 35 (WEA_RE 01) |16:14 32 10:24 (WEA_RE_02)
| 06:24 07:17 07:11 08:08 (WEA_RE_03) | 08:08 08 57 (WEA_RE_01) | 08:41 09:52 (WEA_RE_02)
120:35 19:22 17:13 27 08:35 (WEA_RF 03) | 16:21 39 00:58 (WEA_RE 07) [16:15 32 10:24 (WEA RE 02)
| 06:26 07:19 07:13 08:07 (WEA_RE_03) | 08:10 08:58 (WEA_RE_01) | 08:41 09:52 (WEA_RE_02)
| 20:33 19:19 17:11 29 08:36 (WEA_RE_03) | 16:20 45 10:02 (WEA_RE_02) | 16:16 32 10:24 (WEA_RE_02)
106:28 07:21 07:15 08:07 (WEA_RE_03) | 08:11 08:58 (WEA_RE_01) | 08:42 09:53 (WEA_RE_02)
| 20:31 19:17 17:09 29 08:36 (WFA_RF 03) | 16:19 47 10:03 (WEA_RE_02) | 16:16 31 10:24 (WEA_RE_ 02)
106:30 07:23 07:17 08:06 (WEA_RE_03) | 08:13 08:59 (WEA_RE_01) | 08:42 09:53 (WEA_RE_02)
| 20:28 19:14 17:07 30 08:36 (WEA_RE_03) | 16:18 49 10:05 (WEA_RE_02) | 16:17 32 10:25 (WEA_RE_02)
106:31 07:24 08:19 (WEA_RE_05) | 07:19 08:06 (WEA_RE_03) | 08:14 09:00 (WEA_RE 01) | 08:42 09:54 (WEA_RE 02)
120:26 19:12 12 08:31 (WEA RE 05) | 17:05 42 09:15 (WEA RE 01) [ 16:18 50  10:07 (WFA RE 02) [16:18 31  10:25 (WEA RF 02)
106:33 07:26 08:16 (WEA_RE_05) | 07:20 08:06 (WEA_RE_03) | 08:16 09:01 (WEA_RE_01) | 08:42 09:51 (WEA_RE_02)
| | 20:24 | 19:10 17 08:33 (WEA_RE_05) | 17:03 50 09:19 (WEA_RE_01) | 16:17 50 10:08 (WEA_RE_02) | 16:19 32 10:26 (WEA_RE_02)
31 |05:43 106:35 | |07:22 08:06 (WEA_RE 03) | | 08:42 09:55 (WEA_RE 02)
121:26 | 20:22 | |117:01 54 09:21 (WEARE_01) | 116:20 31 10:26 (WEA_RE_02)
Somnenscheinstunden | 508 | 457 | 382 | 330 | 262 | 238
astr.max.mbgl Beschattung | 1 | 448 | 644 I 1465 | 1099

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

Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (55:MM) Schattenanfang ~ (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 4.1.287 | EMD Intemational A/S, Tel, +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:16 / 33 windrro .
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DNV

Projekt:
WP Rote Erde 12.05.2025

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_17 - IO 17 Boseler StraBe 544 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

1Januar

1 |0s:a2

67

67

67

65

¥

Sonnenscheinstunden | 254

astr.max.mbgl Beschattung | 1704

| Februar

09:21 (WEA_RE_03) | 08:13
11:03 (WEA RE 01) | 17:11
09:21 (WEA_RE_03) | 08:12
11:04 (WEA_RE_01) | 17:13
09:20 (WEA RE 03) | 08:10
11:04 (WEA RE 01) | 17:15
09:21 (WEA_RE_03) | 08:08
11:04 (WEA_RE_01) | 17:17
09:20 (WEA_RE_03) | 08:06
11:04 (WEARE_01) | 17:19
09:21 (WEA_RE_03) | 08:05
11:05 (WEA_RE_01) | 17:21
09:20 (WEA_RE_03) | 08:03
11:04 (WEA RE 01) | 17:23
09:20 (WEA_RE_03) | 08:01
11:04 (WEA_RE_01) | 17:24
09:21 (WEA RE_03) | 07:59
11:05 (WEA RF_01) | 17:26
09:21 (WEA_RE_03) | 07:57
11:05 (WEA_RE_01) | 17:28
09:21 (WEA_RE 03) | 07:55
11:05 (WEA_RE_01) | 17:30
09:21 (WEA_RE_03) | 07:53
11:04 (WEA_RE 01) | 17:32
09:21 (WEA_RE_03) | 07:51
11:04 (WEA_RE_01) | 17:34
09:21 (WEA_RE_03) | 07:49
11:04 (WEA RE 01) | 17:36
09:21 (WEA_RE_03) | 07:47
11:09 (WEA_RE_01) | 17:38
09:21 (WEA RE_03) | 07:45
11:03 (WEA RE 01) | 17:40
09:21 (WEA_RE_03) | 07:43
11:03 (WEA_RE_01) | 17:42
09:22 (WEA _RE 03) | 07:41
11:02 (WEA_RE_01) | 17:44
09:21 (WEA_RE_03) | 07:39
11:01 (WEA RE 01) | 17:46
09:22 (WEA_RE 03) | 07:37
11:00 (WEA_RE_01) | 17:48
09:23 (WEA_RE_03) | 07:35
10:58 (WEA RE 01) | 17:50
09:22 (WEA_RE_03) | 07:33
10:55 (WEA_RE_01) | 17:52
09:23 (WEA_RE_03) | 07:31
09:58 (WEA RE 03) | 17:54
09:23 (WEA_RE_03) | 07:29
09:57 (WEA_RE_03) | 17:55
09:24 (WEA_RE_03) | 07:26
09:58 (WEA RE_03) | 17:57
09:24 (WEA_RE_03) | 07:24
09:57 (WEA_RE_03) | 17:59
09:25 (WEA_RE_03) | 07:22
09:58 (WEA RE_03) | 18:01
09:26 (WEA_RE_03) | 07:20
09:57 (WEA_RE_03) | 18:03
09:26 (WEA_RE_03) |
09:56 (WEA_RE_03) |
09:28 (WEA_RE_03) |
09:56 (WEA_RE_03) |
09:29 (WFA RE 03) |
09:55 (WEA_RE_03) |

I 275

I

bR B B 8 8 8 B ¥ B ¥ ¥

485

09:30 (WEA_RE_03) | 07:17
09:54 (WEA_RE _03) | 18:05
09:31 (WEA_RE_03) | 07:15
09:53 (WEA_RE_03) | 18:07
09:34 (WEA RE_03) | 07:13
09:52 (WEA_RE 03) | 18:09
09:36 (WEA_RE_03) | 07:11
09:49 (WEA_RE_03) | 18:11
09:41 (WEA _RE_03) | 07:08
09:44 (WEA_RE_03) | 18:12
| 07:06
| 18:14
| 07:04
118:16
107:01
| 18:18
106:59
| 18:20
106:57
118:22
| 06:54
118:24
| 06:52
| 18:25
08:18 (WEA_RE 05) | 06:50
08:29 (WEA_RE_05) | 18:27
08:15 (WEA_RE_05) | 06:47
08:32 (WEA_RE_05) | 18:29
08:14 (WEA_RE_05) | 06:45
08:34 (WEA_RE_05) | 18:31
08:12 (WEA_RE_05) | 06:43
08:35 (WEA_RE 05) | 18:33
08:10 (WEA_RE_05) | 06:10
08:36 (WEA_RE_05) | 18:34
08:10 (WEA_RE_05) | 06:38
08:36 (WEA_RE_05) | 18:36

08:09 (WEA_RE_05) | 06:31
08:38 (WEA _RE_05) | 18:42
08:08 (WEA_RE_05) | 06:28
08:37 (WEA_RE_05) | 18:44
08:08 (WEA_RE_05) | 06:26
08:38 (WEA_RE 05) | 18:45
08:08 (WEA_RE_05) | 06:23
08:38 (WEA_RE_05) | 18:47
08:09 (WEA_RE_05) | 06:21
08:37 (WEA_RE_05) | 18:49
08:08 (WEA_RE_03) | 06:19
08:36 (WEA_RE_05) | 18:51
08:09 (WEA_RE_05) | 06:16
08:35 (WEA_RE_05) | 18:53
08:10 (WEA_RE_05) | 06:14
08:35 (WEA_RE_05) | 18:54
107:11
] 19:56
107:09
|19:58
107:07
1 20:00
| 367
|

32
31
30
2
598

Lizeroerter Acwender
DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barectnet.

30.09.2025 14:27/4.1.287

3
&

| April
08:11 (WEA_RE_05) | 07:04
08:33 (WEA_RE 05) | 20:01
08:12 (WEA_RE_05) | 07:02
08:31 (WEA_RE_05) | 20:03
08:15 RE 05 3
08:29
08:18
08:29 (WEA RE_05) | 2007
| 06:55
| 20:09
| 06:52
| 20:10
| 06:50
| 20:12
| 06:48
| 20:14
| 06:45
| 20:16
| 06:43
| 20:18
| 06:41
| 20:19
| 06:38
| 20:21
| 06:36
| 20:23
07:16 (WEA_RE_04) | 06:34
07:30 (WEA_RE_04) | 20:25
07:12 (WEA_RE_04) | 06:32
07:32 (WEA_RE_04) | 20:26
07:10 (WEA_RE 04) | 06:29
07:34 (WEA_RE 04) | 20:28
07:08 (WEA_RE_01) | 06:27
07:35 (WEA_RE_04) | 20:30
07:07 (WEA_RE 04) | 06:25
07:36 (WEA_RE_04) | 20:32
07:06 (WEA_RE_04) | 06:23
07:37 (WEA_RE 04) | 20:34
07:04 (WEA_RE 04) | 06:20
07:37 (WEA_RE_04) | 20:35
07:04 (WEA_RE_04) | 06:18
07:37 (WEA_RE 04) | 20:37
07:03 (WEA_RE_04) | 06:16
07:37 (WEA_RE_04) | 20:39
07:02 (WEA_RE_04) | 06:14
07:37 (WEA_RE 04) | 20:41
07:02 (WEA_RE_04) | 06:12
237 (WEA_RE_04) | 20:43
- EA_RE_04) | 06:09
07:36 (WEA_RE_04) | 20:44
07:02 (WEA_RE_04) | 06:07
07:36 (WEA_RE_04) | 20:46
07:01 (WEA_RE_04) | 06:05
07:35 (WEA_RE_04) | 20:48
07:02 (WEA_RE_04) | 06:03
07:34 (WEA_RE_04) | 20:50
08:03 (WEA_RE _04) | 06:01
08:34 (WEA_RE_04) | 20:51
08:02 (WEA_RE_04) | 05:59
08:32 (WEA_RE_04) | 20:53
03:04 (WEA_RE 04) |
08:31 (WEA_RE_04) |
|
|

2

2

a
o

|Mai

08:01 (WEA_RE_04) | 05:57
08:28 (WEA _RE 04) | 20:55
08:06 (WEA_RE_04) | 05:55
08:27 (WEA_RE_04) | 20:57
08:08 (WEA_RE 04) | 05:53
(WEA_RE 04) | 20:58
(WEA_RE_04) | 05:51
08:19 (WEA_RE_04) | 21:00
|05:49
121:02
|05:47
|21:04
| 05:45
|21:05
105:43
] 21:07
105:42
| 21:09
105:40
|21:10
105:38
121:12
105:36
121:14
105:35
121:15
105:33
121:17
105:31
121:19
105:30
121:20
105:28
121:22
105:27
121:24
105:25
|21:25
105:24
| 21:27
105:22
121:28
J05:21
|21:30
|05:19
]21:31
105:18
121:33
|05:17
121:34
|05:16
21:35
|05:14
|21:37
105:13
]21:38
105:12
121:39
105:11
|21:41
[05:10
121:42

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

Tag im Monat

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

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

30.09.2025 16:16 / 34

5:03

FEEERERE
PRSP E-3

WindFRU.
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DNV

Projekt:
WP Rote Erde 12.05.2025

Lizeroerter Acwender

DNV Energy Systems Germany GmbH
Brooktorkai 18

DE-20457 Hamburg

(0 48 56)901-0

Barectnet.

30.09.2025 14:27/4.1.287

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_17 - IO 17 Boseler StraBe 544 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

13uli |August | September | Oktober | November | Dezember
1105:06 |05 |06:36 107:28 107:24 | 08:17 09:03 (WEA_RE_03)
% 2124 | 20019 119:07 116:59 116:16 68  10:47 (WEA RE 01)
105:96 | 06:38 |07:30 107:26 | 08:19 09:04 (WEA_RE_03)
| 21:22 | 20:17 | 19:05 | 16:57 [16:15 69 10:48 (WEA_RE_01)
105:47 | 06:40 107:31 107:28 | 08:20 09:04 (WEA_RE_03)
121:20 | 20:15 119:03 116:55 116:15 69 10:48 (WEA RE 01)
| 05:99 | 06:42 |07:33 |o7:30 | 08:22 09:05 (WEA_RE_03)
| 21218 | 20:12 | 19:00 | 16:53 | 16:14 68 10:49 (WEA_RE_O01)
105:51 | 06:43 |07:35 107:32 | 08:23 09:05 (WEA_RE_03)
12147 | 20010 | 18:58 16:51 116:13 69 10:50 (WEA_RE_O1)
105:52 | 06:45 |07:37 107:34 09:09 (WEA_RE_03) | 08:25 09:07 (WEA_RE_03)
|21:45 | 20:07 | 18:55 |16:49 6 09:15 (WEA_RE_03) | 16:13 69  10:51 (WEA_RE_01)
105:54 | 06:47 | 07:38 107:35 09:05 (WEA_RE_03) | 08:26 09:07 (WEA_RE_03)
121:43 | 20:05 | 18:53 116:47 14 09:19 (WEARE 03) [16:12 68  10:51 (WEA_RE 01)
105:5 | 06:48 08:07 (WEA_RE_04) | 07:40 107:37 09:03 (WEA_RE_03) | 08:27 09:08 (WEA_RE_03)
| [20:11 | 20:03 7 08:14 (WEA_RE_04) | 18:51 [16:46 19 09:22 (WEA_RE_03) |16:12 67  10:51 (WEA RE_D1)
9 (0543 |05:57 | 06:50 08:02 (WEA_RE_04) | 07:42 107:39 09:02 (WEA_RE_03) | 08:28 09:09 (WEA_RE_03)
121:53  |21:09 [ 20:00 15 08:17 (WEA_RE 04) | 18:48 116:44 22 :24 (WEA RE 03) | 16:12 68 10:53 (WEA_RE 01)
10 ]05:14  105:59 | 06:52 07:59 (WEA_RE_04) | 07:44 08:50 (WEA_RE_05) | 07:41 09:00 (WEA_RE_03) | 08:30 09:10 (WEA_RE_03)
I21:52 2107 |19:58 21 08:20 (WEARE01) | 18:46 11 09:01 (WEARE 05) | 16:42 25 (WEA_RE_03) |16:11 66 10:53 (WEA_RE_01)
106:01 | 06:54 07:57 (WEA_RE_04) | 07:46 08:47 (WEA_RE_05) | 07:43 (WEA_RE_03) | 08:31 09:11 (WFA_RE_03)
121:05  [19:55 25  08:22 (WEARE_01) [18:44 17 09:04 (WEA_RE 05) [ 16:41 27 (WEA_RE 03) [16:11 65  10:53 (WEA_RE_01)
106:02 | 06:55 07:55 (WEA_RE_04) | 07:47 08:46 (WEA_RE_05) | 07:45 (WEA_RE_03) | 08:32 09:11 (WEA_RE_03)
12103 |19:53 27 122 RE_04) [18:41 20 09:06 (WEA RE 05) [16:39 28 (WEA RE 03) | 16:11 66  10:54 (WEA_RE 01)
106:04 | 06:57 ) _RE_04) | 07:49 08:44 (WEA_RE _05) | 07:47 08:58 (WEA_RE_03) | 08:33 09:12 (WEA_RE_03)
121:00  [19:51 29 08:23 (WEARE 01) [18:39 23 09:07 (WEA_RE_05) [ 16:37 30 09:28 (WEA_RE_03) | 16:11 64 10:51 (WEA_RE_01)
106:06 | 06:59 07:53 (WEA_RE_04) | 07:51 08:42 (WEA_RE_05) | 07:49 08:58 (WEA_RE_03) | 08:34 09:13 (WEA_RE_03)
120:59 1948 31 08:24 (WEA RE 04) [18:37 25 09:07 (WEA RE_05) [16:36 31 09:29 (WEA RE 03) | 16:11 64  10:55 (WEA RE 01)
106:07 | 07:00 07:51 (WEA_RE_04) | 07 08:41 (WEA_RE_05) | 07:50 08:57 (WEA_RE_03) | 08:35 09:14 (WEA_RE_03)
120:57  [19:46 33 08:21 (WEA_RE_04) | 18:35 27 09:08 (WEA_RE_05) [ 16:39 33 09:30 (WEA_RE 03) | 16:11 63  10:55 (WEA_RE_01)
106:09 | 07:02 07:51 (WEA_RE_04) | 07:55 08:40 (WEA_RE_05) | 07:52 08:57 (WEA_RE_03) | 08:36 09:15 (WEA_RE 03)
120:55  [19:43 33 08:24 (WEA_RE 04) [ 18:32 28  09:08 (WFA RE 05) [ 16:33 33 63 10:56 (WEA_RE 01)
106:11 | 07:04 07:50 (WEA_RE_04) | 07:5 08:40 (WEA_RE_05) | 07:54 09:15 (WEA_RE_03)
120:53  |19:41 35 08:25 (WEA_RE_04) | 18: 29 09:09 (WEA_RE_05) | 16:31 34 09 31 (WEARE 03) [16:11 63 10:57 (WEA_RE 01)
106:12 | 07:05 07:49 (WEA_RE_04) | 07: 08:39 (WEA_RE _05) | 07:56 08:57 (WEA_RE_03) | 08:37 09:16 (WEA_RE 03)
120:51  [19:39 35 08:24 (WEA_RE_04) | 18: 30 09:09 (WEA_RE_05) |16:30 34 09:31 (WEA_RE 03) | 16:12 63 10:57 (WEA_RE_01)
106:14  |07:07 07:49 (WEA_RE_04) | 083 08:39 (WEA_RE_05) | 07:58 (WEA_RE_03) | 08:38 09:16 (WEA_RE_03)
120:48  [19:36 35  08:24 (WEA_RE 04) | 18: 30 09:09 (WEA RE 05) [16:29 35 (WEA_RE 03) [16:12 62  10:57 (WEA RE 01)
106:16 | 07:09 07:49 (WEA_RE_04) | 08 08:39 (WEA_RE_05) | 07:59 08:57 (WEA_RE_03) | 08:39 09:17 (WEA_RE 03)
120146 |19:34 35 08:29 (WEA_RE_04) | 18: 30 09:09 (WEA_RE_05) | 16:27 47  10:30 (WEA_RE_01) | 1612 62 10:58 (WEA_RE_O1)
106:18 | 07:11 £_04) | 08: 08:39 (WEA_RE_05) | 08:01 08:58 (WEA_RE_03) | 08:39 09:17 (WEA_RE_03)
120:44  ]19:31 35 )| 18: 29 09:08 (WEA RE 05) | 16:26 52  10:33 (WEA RE 01) [16:13 62  10:58 (WEA RE 01)
106:19  |07:12 ) | 08: 08:39 (WEA_RE_05) | 08:03 08:58 (WEA_RE_03) | 08:40 09:18 (WEA_RE_03)
120:42 |19:29 34 )| 18: 29 D9:08 (WEA_RE_05) | 16:25 57 10:36 (WEA_RE_01) [16:13 62 10:59 (WEA_RE_O1)
106:21 | 07:14 ) | 08: 08:40 (WEA_RE_05) | 08:05 08:58 (WEA_RE_03) | 08:40 09:18 (WEA_RE_03)
1 20:40 19:27 33 )| 18: 27 09:07 (WEA RE 05) | 16:24 60 (WEA_RE 01) |16:14 62 10:59 (WEA RE 01)
106:23 07:16 ) | 08: 08:40 (WEA_RE_05) | 08:06 (WEA_RE_03) | 08:41 09:19 (WEA_RE_03)
120:37 1924 32 )| 182 27 09:07 (WEA_RE_05) [16:23 62 (WEA_RE 01) [16:14 62 11:00 (WEA_RE_01)
106:24 07:17 )| 07: 07:41 (WEA_RE_05) | 08:08 08:59 (WEA_RE_03) | 08:41 09:19 (WEA_RE_03)
1 20:35 1922 30 )| 17: 25 08:06 (WEARE 05) [ 16:21 64 10:41 (WEA_RE 01) [16:15 63 11:00 (WEA RE 01)
106:26 07:19 )lor: 07:42 (WEA_RE_05) | 08:10 09:00 (WEA_RE_03) | 08:41 09:19 (WEA_RE_03)
]20:33 19:19 28 )17z 23 08:05 (WEA_RE_05) [16:20 65 10:42 (WEA_RE_01) [16:15 63  11:01 (WEA_RE_01)
106:28 07:21 )| 07: 07:44 (WEA_RE_05) | 08:11 09:00 (WEA_RE_03) | 08:42 09:19 (WEA_RE_03)
120:31 19:17 M 2 = 04) | 17: 19 08:03 (WEARE 05) [ 16:19 67 10:43 (WEARE 01) | 16:16 64  11:01 (WEA_RE 01)
106:30 07:23 07:52 (WEA_RE_04) | 07+ 07:45 (WEA_RE_05) | 08:13 09:01 (WEA_RE_03) | 08:42 09:20 (WEA_RE_03)
| 20:28 19:14 21 08:13 (WEA_RE_04) | 17:07 16  08:01 (WEA_RE_05) | 16:18 67  10:44 (WEA RE_01) | 16:17 63  11:01 (WEA_RE_01)
106:31 07:24 07:55 (WEA_RE_04) | 07:19 07:48 (WEA_RE_05) | 08:14 09:02 (WEA_RE_03) | 08:42 09:20 (WEA_RE 03)
120:26 19:12 16 08:11 (WEA RE 04) | 17:05 10 07:58 (WEA RE 05) | 16:18 67  10:45 (WEA RE 01) [16:18 64  11:02 (WEA RE 01)
106:33 07:26 07:59 (WEA_RE_04) | 07:20 08:16 09:02 (WEA_RE_03) | 08:42 09:20 (WEA_RE_03)
| 120:24 | 19:10 7 08:06 (WEA_RE_04) | 17:03 116:17 69  10:46 (WEA_RE_ 01) | 16:19 64 11:02 (WEA_RE_01)
310543 ]06:35 | 107:22 I 1 08:42 09:20 (WFA_RE _03)
l21:26 (20022 | 117:01 I 116:20 66 11:03 (WEA_RE_01)
Somnenscheinstunden | 508 | as7 | 382 | | 262 | 238
astr.max.mogl Beschattung | | | 621 | 475 | 1048 | 2011

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

Tag im Monat

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

Minuten mit Schatten

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

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

30.09.2025 16:16 / 35
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DNV

Projekt:
WP Rote Erde 12.05.2025

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_18 - IO 18 Boseler StraBe 531 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

1Januar

1 |0s:a2

36
35
33
33
3
29
2%

astr.max.mbgl Beschattung | 1842

| Februar

09:27 (WEA_RE_03) | 08:13
11:24 (WEA RE 01) | 17:11
09:27 (WEA_RE_03) | 08:12
11:24 (WEA_RE_01) | 17:13
09:27 (WEA RE 03) | 08:10
11:24 (WEA RE 01) | 17:15
09:28 (WEA_RE_03) | 08:08
11:24 (WEA_RE_01) | 17:17
09:27 (WEA_RE_03) | 08:06
11:24 (WEA_RE_01) | 17:19
09:28 (WEA_RE_03) | 08:05
11:25 (WEA_RE_01) | 17:21
09:28 (WEA_RE_03) | 08:03
11:25 (WEA RE 01) | 17:23
09:28 (WEA_RE_03) | 08:01
11:24 (WEA_RE_01) | 17:24
09:28 (WEA RE 03) | 07:59
11:25 (WEA RE_01) | 17:26
09:28 (WEA_RE_03) | 07:57
11:25 (WEA_RE_01) | 17:28
09:28 (WEA RE 03) | 07:55
11:25 (WEA_RE_01) | 17:30
09:28 (WEA_RE_03) | 07:53
11:24 (WEA_RE 01) | 17:32
09:29 (WEA_RE_03) | 07:51
11:24 (WEA_RE_01) | 17:34
09:29 (WEA_RE_03) | 07:49
11:24 (WEA RE 01) | 17:36
09:29 (WEA_RE_03) | 07:47
11:23 (WEA_RE_01) | 17:38
09:29 (WEA RE_03) | 07:45
11:23 (WEA RE 01) | 17:40
09:30 (WEA_RE_03) | 07:43
11:22 (WEA_RE_01) | 17:42
09:30 (WEA RE 03) | 07:41
11:22 (WEA_RE_01) | 17:44
09:30 (WEA_RE_03) | 07:39
11:20 (WEA RE 01) | 17:46
09:31 (WEA_RE 03) | 07:37
11:18 (WEA_RE_01) | 17:48
09:31 (WEA_RE_03) | 07:35
11:17 (WEA RE 01) | 17:50
09:31 (WEA_RE_03) | 07:33
11:13 (WEA_RE_01) | 17:52
09:32 (WEA_RE_03) | 07:31
10:09 (WEA RE 03) | 17:54
09:32 (WEA_RE_03) | 07:29
10:08 (WEA_RE_03) | 17:55
09:33 (WEA_RE_03) | 07:26
10:09 (WEA RE 03) | 17:57
09:33 (WEA_RE_03) | 07:24
10:08 (WEA_RE_03) | 17:59
09:35 (WEA_RE_03) | 07:22
10:08 (WEA RE_03) | 18:01
09:35 (WEA_RE_03) | 07:20
10:08 (WEA_RE_03) | 18:03
09:36 (WEA RE_03) |
10:07 (WEA_RE 03) |
09:38 (WEA_RE_03) |
10:07 (WEA_RE_03) |
09:39 (WEA RE 03) |
10:05 (WEA_RE_03) |

I 275

I

-1

32
32
32
i
31

3

520

09:40 (WEA_RE_03) | 07:17
10:04 (WEA _RE _03) | 18:05
09:41 (WEA_RE_03) | 07:15
10:02 (WEA_RE_03) | 18:07
09:44 (WEA RE_03) | 07:13
10:01 (WEA_RE 03) | 18:09
09:47 (WEA_RE_03) | 07:11
09:58 (WEA_RE_03) | 18:11
| 07:08
118:12
| 07:06
| 18:14
| 07:04
118:16
107:01
| 18:18
106:59
| 18:20
106:57
118:22
| 06:54
118:24
08:24 (WEA_RE_05) | 06:52
08:29 (WEA_RE_05) | 18:25
08:19 (WEA_RE_05) | 06:50
08:33 (WEA_RE_05) | 18:27
08:17 (WEA_RE_D5) | 06:47
08:36 (WEA_RE_05) | 18:29
08:15 (WEA_RE_05) | 06:45
08:37 (WEA_RE_05) | 18:31
08:14 (WEA_RE_05) | 06:43
08:39 (WEA_RE 05) | 18:33
08:12 (WEA_RE_05) | 06:40
08:39 (WEA_RE_05) | 18:34
08:12 (WEA_RE_05) | 06:38
08:10 (WEA_RE_05) | 18:36

08:10 (WEA_RE_05) | 06:31
08:42 (WEA _RE_05) | 18:42
08:09 (WEA_RE_05) | 06:28
08:41 (WEA_RE_03) | 18:44
08:09 (WEA_RE_05) | 06:26
08:41 (WEA_RE 05) | 18:45
08:10 (WEA_RE_05) | 06:23
08:41 (WEA_RE_05) | 18:47
08:10 (WEA_RE_05) | 06:21
08:41 (WEA_RE_05) | 18:49
08:09 (WEA_RE_05) | 06:19
08:40 (WEA_RE_05) | 18:51
08:10 (WEA_RE_05) | 06:16
08:40 (WEA_RE_05) | 18:52
08:11 (WEA_RE_05) | 06:14
08:39 (WEA_RE_05) | 18:54
107:11
] 19:56
107:09
|19:58
107:07
1 20:00
| 367
|

€ ¥ ¥ 8 8 8 8 9

2
-]

Lizeroerter Acwender
DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barectnet.

30.09.2025 14:27/4.1.287

2228888338

(WEA_RE 04
(WEA_RE 04
(WEA_RE_01
(WEA_RE_04
(WEA_RE_04
(WEA_RE_04
(WEA_RE_04
(WEA_RE 04
(WEA_RE 04
(WEA_RE_04
(WEA_RE_04
07:35 (WEA_RE 04
07:01 (WEA_RE_D4
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sesezel
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07:56 (WEA_RE_04) | 05:57
08:32 (WEA_RE _04) | 20:55
07:57 (WEA_RE_04) | 05:55
08:31 (WEA_RE_04) | 20:57
07:58 (WEA_RE_04) | 05:53
08:30 (WEA_RE 04) | 20:58
07:58 (WEA_RE_04) | 05:51
08:28 (WEA_RE_04) | 21:00
07:59 (WEA_RE_04) | 05:49
08:27 (WEA_RE_04) | 21:02
08:01 (WEA_RE_01) | 05:47
08:25 (WEA_RE_04) | 21:04
08:02 (WEA_RE_04) | 05:45
08:22 (WEA_RE_04) | 21:05
08:05 (WEA_RE_04) | 05:43
08:19 (WEA_RE_04) | 21:07

] 05:42

one
a=
w

&

NONSNESNONSNEONSNESNSNEN

e L o o AR TN SV A A, o P g T S Mg
SRYCEOYEEGENNa R o8 EERYRORENURNEE8ER

NoNESNgNESNeNENSNS
=)

a

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

Tag im Monat

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

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

30.09.2025 16:16 / 36

| Juni

| 05:09
| 21:43
| 05:08
| 21:49
| 05:08
| 21:45
| 05:07
| 21:46
| 05:06
| 21:48
| 05:05
| 21:49
105:05
|21:50
105:04
| 21:50
105:04
| 21:51
105:03
| 21:52
05:03
121:53
105:02
| 21:54
| 05:02
| 21:54
| 05:02
| 21:55
105:02
| 21:56
105:01
| 21:56
105:01
| 21:57
| 05:01
| 21:57
105:01
|21:57
| 05:01
| 21:58
10501
| 21:58
|05:02
| 21:58
105:02
| 21:58
| 05:02
| 21:58
| 05:03
| 21:58
|05:03
| 21:58
| 05:03
] 21:58
105:04
| 21:58
105:04
| 21:58
105:05
| 21:58
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DNV

Projekt:

WP Rote Erde 12.05.2025

SHADOW - Kalender

Lizerester Aewender

DNV Energy Systems Germany GmbH

Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barectnet.

30.09.2025 14:27/4.1.287

Berechnung: Gesamtbelastung Schattenrezeptor: IO_18 - IO 18 Boseler StraBe 531 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

13uli |August | September | Oktober | November | Dezember
1 |0§ 06 10544 | 06:36 |07:28 107:24 | 08:17 09:10 (WEA_RE_03)
H |21:24 | 20:19 | 19:07 | 16:59 | 16:16 76 11:07 (WEA RE 01)
105:96 | 06:38 |07:30 107:26 | 08:19 09:11 (WEA_RE_03)
|21:22 | 2017 | 19:05 | 16:57 | 16:15 76 11:08 (WEA_RE_O1)
1 05:47 | 06:40 107:31 107:28 | 08:20 09:11 (WEA RE 03)
|21:20 | 20:14 | 19:02 116:55 | 16:15 76 11:08 (WEA RE 01)
105:99 | 06:a2 08:02 (WEA_RE_04) | 07:33 |07:30 | 08:22 09:13 (WEA_RE_03)
|21:08 | 20012 14 08:16 (WEA_RE_04) | 19:00 | 16:53 | 16:14 75 11:09 (WEA_RE_O1)
| 05:51 | 06:43 07:59 (WEA_RE_04) | 07:35 |07:32 | 08:23 09:13 (WEA_RE_03)
|21:47 | 20:10 20 08:19 (WEA_RF_04) | 18:58 | 16:51 | 16:13 76 11:10 (WEA_RE_01)
105:52 | 06:45 07:5 (WEA_RE_04) | 07:37 |07:34 | 08:25 09:14 (WEA_RE_03)
121:45 | 20:07 24 08:20 (WEA_RE_04) | 18:55 |16:49 116:13 76  11:11 (WEA_RE_01)
105:54 | 06:47 07:55 om:uzc 04) | 07:38 107:35 09:17 (WEA_RE_03) | 08:26 09:14 (WEA_RE_03)
| 21:13 | 20:05 27 22 _04) | 18: 53 | 16:47 11 09:28 (WEA RE 03) | 16:12 76 11:11 (WEA_RE 01)
| 05:56 | 06:48 _04) | 07:90 |07:37 09:14 (WEA_RE_03) | 08:27 09:15 (WEA_RE_03)
| |2:41 | 20203 30 = 04) | 18:51 [16:46 17 09:31 (WEARE 03) |16:12 75  11:11 (WEA_RE_01)
9 |05:13 | 05:57 | 06:50 04) |07 47 08:52 (WEA_RE_05) | 07:39 09:12 (WEA_RE _03) | 08:28 09:16 (WEA_RE 03)
121:53  |21:09 (2000 32 F 04) | 18 13 09:05 (WEA RE 05) [ 16:44 21 09:33 (WEARE 03) | 16:12 76  11:13 (WEA_RE 01)
10 | 05:14 105:59 | 06:52 -_01) |0 08:49 (WEA_RE_05) | 07:41 09:10 (WEA_RE_03) | 08:29 09:17 (WEA_RE_03)
I21:52 2107 |19:58 34 - 01) |18 19 09:08 (WEA_RE_05) [ 16:42 25 09:35 (WEA_RE_03) | 16:11 75  11:13 (WEA_RE_01)
1 06:01 | 06:53 = 04) |n 08:47 (WEA_RE_05) | 07:43 09:09 (WEA_RE _03) | 08:31 09:17 (WEA_RE 03)
| 21:05 119:55 35 _01) | 18:44 22 09:09 (WEA_RE_05) | 16:11 27 09:36 (WLA_RL 03) | 16:11 76 11:14 (WEA_RE_01)
1 06:02 | 06:55 - 04) |07:47 08:46 (WEA_RE_05) | 07:45 09:18 (WEA_RE_03)
|21:03 119:53 37 E_04) | 18:41 25 09:11 (WEA_RE 05) | 16:39 30 74 11:14 (WEA RE 01)
| 06:04 | 06:57 F_04) |07 49 08:45 (WEA_RE_05) | 07:47 09:08 (WEA_ RF 03) | 08:33 09:18 (WEA RE 03)
|21:01 | 19:51 37 - 01) |18 27 09:12 (WEA_RE_05) | 16:37 31 09:39 (WEA_RE_03) | 16:11 75 11:15 (WEA_RE_01)
1 06:06 | 06:59 C_04) |07 Sl 08:43 (WEA_RE_05) | 07:49 09:07 (WEA_RE_03) | 08:34 09:19 (WEA_RE_03)
| 20:59 |19:48 38 04) | 18:37 29 09:12 (WEA_RE_05) | 16:36 33 09:40 (WEA_RE_03) | 16:11 74 11:15 (WEA RE 01)
| 06:07 | 07:00 £ 04) | 07:53 08:42 (WEA_RE_05) | 07:50 09:07 (WEA_RE_03) | 08:35 09:20 (WEA_RE_03)
| 20:57 | 19:96 3 £_04) | 18:35 30 09:12 (WEA_RE_05) | 16:34 33 09:40 (WEA_RE_03) | 16:11 74 11:16 (WEA_RE_01)
106:09 | 07:02 04) | 07:55 08:41 (WEA_RE_05) | 07:52 09:06 (WEA_RE _03) | 08:36 09:20 (WEA_RE 03)
| 20:55 119:43 38 _04) | 18:32 31 09:12 (WEA_RE_05) | 16:33 35 0 (WEA_RE 03) | 16:11 74 11:16 (WEA_RE 01)
| 06:11 | 07:04 £ 04) | 07:56 08:41 (WEA_RE_05) [ 07:51 0 (WEA_RE_03) | 08:36 09:21 (WEA_RE_03)
| 20:53 | 19:41 38 =_04) | 18:30 32 09:13 (WEA_RE_05) | 16:31 36 09:42 (WEA_RE_03) | 16:11 79 11:17 (WEA_RE_01)
106:12 | 07:05 _04) | 07:58 08:41 (WEA_RE 05) | 07:56 09:06 (WEA_RE 03) | 08:37 09:22 (WEA_RE 03)
| 20:51 119:39 37 £_04) | 18:28 32 09:13 (WEA_RE_05) | 16:30 36 09:42 (WEA_RE_03) | 16:12 74 11:18 (WEA_RE_01)
1 06:14 | 07:07 £_04) | 08:00 08:41 (WEA_RE_05) | 07:58 (WEA_RE_03) | 08:38 09:22 (WEA_RE_03)
| 20:48 19:36 37 _RE 04) | 18:26 32 09:13 (WEA RE 05) | 16:29 37 (WEA_RE 03) | 16:12 74 11:18 (WEA RE 01)
] 06:16 | 07:09 _RE _04) | 08:02 08:41 (WEA_RE_05) | 07:59 09:06 (WEA_RE 03) | 08:39 09:23 (WEA_RE 03)
120:96  |19:39 36 _RE_04) | 18:23 31 09:12 (WEA_RE_05) | 16:27 46 10:98 (WEA_RE_01) | 16:12 74 11:19 (WEA_RE_O1)
| 06:18 |07:11 RE_04) | 08:04 08:41 (WEA_RE_05) | 08:01 09:06 (WEA_RE_03) | 08:39 09:23 (WEA_RE_03)
| 20:44 119:31 34 c 04) | 18:21 31 09:12 (WEA RE 05) | 16:26 54 10:52 (WEA _RE 01) | 16:13 73 11:18 (WEA RE 01)
|o6:19  |07:12 07:47 (WEA_RE_04) | 08:06 08:41 (WEA_RE_05) | 08:03 09:07 (WEA_RE_03) | 08:40 09:24 (WEA_RE_03)
120:42  |19:229 32 08:19 (WEA_RE_04) [ 18:19 31 09:12 (WEA_RE_05) | 16:25 57 10:51 (WEA_RE_01) | 16:13 73 11:19 (WEA_RE_O1)
106:21 | 07:14 07:48 (WEA_RE_04) | 08:07 08:42 (WEA_RE_05) | 08:05 09:07 (WEA_RE_03) | 08:40 00:24 (WEA_RE_03)
| 20:40 19:27 30 _RE 04) | 18:17 29  09:11 (WEA_RE 05) | 16:29 63 (WEA_RE 01) | 16:14 74  11:20 (WEA RE 01)
106:23 07:16 RE_04) | 08:09 08:42 (WEA_RE_05) | 08:06 (WEA_RE_03) | 08:41 09:25 (WEA_RE_03)
120:37 1924 28 _RE_04) [18:15 28  09:10 (WEA_RE_05) |16:23 65 (WEA_RE 01) |16:14 74 11:21 (WEA_RE_01)
106:24 07:17 _RE_04) | 07:11 07:43 (WEA_RE_05) | 08:08 09:08 (WEA_RE_03) | 08:41 09:25 (WEA_RE_03)
120:35 1922 24 RE04) | 17:13 26  08:09 (WEA RE 05) [ 16:21 67  11:00 (WEA RE 01) | 16:15 74  11:21 (WEA RE 01)
106:26 07:19 07:52 (WEA_RE_04) | 07:13 07:44 (WEA_RE_05) | 08:10 09:09 (WEA_RE_03) | 08:41 09:25 (WEA_RE_03)
| 20:33 19:19 20 08:12 (WEA_RE_04) | 17:11 24 08:08 (WEA_RE_05) | 16:20 69 11:02 (WEA_RE 01) | 16:15 74 11:21 (WEA_RE 01)
106:28 07:21 07:55 (WEA_RE_04) | 07:15 07:45 (WEA_RE_05) | 08:11 09:08 (WEA_RE_03) | 08:42 09:25 (WEA_RE_03)
| 20:31 19:17 14 08:09 (WEA_RE 04) | 17:09 22 08:07 (WEA_RE 05) | 16:19 7" 1:02 (WEA_RE 01) | 16:16 74 11:21 (WEA_RE 01)
106:30 07:23 107:17 07:47 (WEA_RE_05) | 08:13 09:09 (WEA_RE_03) | 08:42 09:26 (WEA_RE_03)
| 20:28 19:14 | 17:07 18 08:05 (WEA_RE_05) | 16:18 72 11:04 (WEA_RE_01) | 16:17 75 11:22 (WEA_RE_01)
106:31 07:24 |07:19 07:50 (WEA_RE_05) | 08:14 09:10 (WEA_RE 03) | 08:42 09:26 (WEA_RE 03)
| 20:26 19:12 | 17:05 12 08:02 (WEA_RE _05) | 16:18 73 11:05 (WEA RE 01) | 16:18 74 11:22 (WEA_RE 01)
106:33 07:26 107:20 08:16 09:10 (WEA_RE_03) | 08:42 09:26 (WEA_RE_03)
| | 20:24 | 19:10 |17:03 116:17 73 11:05 (WEA_RE_01) | 16:19 74 11:22 (WEA_RE_01)
31 |05:43 106:35 | |07:22 [} | 08:42 09:26 (WEA RE 03)
121:25 | 20:22 | |117:01 I 116:20 76 11:23 (WEA_RE_01)
Somnenscheinstunden | 508 | as7 | 382 | 330 | 262 | 238
astr.max.mbgl Beschattung | 1 | 74 | 54 I 1082 | 2315

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

Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (55:MM) Schattenanfang ~ (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 4.1.287 | EMD Intemational A/S, Tel, +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:16 / 37 windrro .
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Projeke: Lizeraierter Acwends

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_19 - IO 19 Boseler StraBe 532 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

Barechnet.

30.09.2025 14:27/4.1.287

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

1| 08:42 09:34 (WEA_RE_03) | 08:13 07:17 07:04 05:57 05:09

| 16:21 69 11:24 (WEA RE 01) | 17:11 18:05 20:01 20:55 21:43

2 | 08:42 09:35 (WEA_RE_03) | 08:12 07:15 07:02 05:55 05:08

| 16:22 68 11:24 (WEA_RE_01) | 17:13 18:07 20:03 20:57 21:44

3| 08:42 09:35 (WEA_RE_03) | 08:10 | 07:13 | 06:59 | 05:53 | 05:08

| 16:23 67 11:23 (WEA RE 01) | 17:15 | 18:09 | 20:05 | 20:58 | 21:45

4]08:41 09:35 (WEA_RE_03) | 08:08 07:11 06:57 05:51 05:07

16:25 68  11:24 (WEA RE 01) | 17:17 18:11 20:07 21:00 21:46

5] 08:41 09:35 (WEA_RE_03) | 08:06 07:08 06:55 05:49 05:06

16:26 66 11:23 (WEA_RE_01) | 17:19 | 18:12 20:09 21:02 21:48

6 | 08:41 09:36 (WEA_RE_03) | 08:05 08:34 (WEA_RE_05) | 07:06 06:52 05:47 05:05

16:27 66 11:24 (WEA RE 01) | 17:21 6 08:40 (WEA RE 05) | 18:14 20:10 21:04 21:49

7 | 08:40 09:36 (WEA_RE_03) | 08:03 08:30 (WEA_RE_05) | 07:04 06:50 05:45 05:05

16:28 64 11:23 (WEA RE 01) | 17:23 14 08:44 (WEA RE_05) | 18:16 20:12 21:05 21:50

8 | 08:40 09:36 (WEA_RE_03) | 08:01 08:28 (WEA_RE_05) | 07:01 07:35 (WEA_RE 04) | 06:48 05:43 05:04

16:30 62 11:22 (WEA_RE_01) | 17:24 18  08:46 (WEA_RE_05) | 18:18 5 07:40 (WEA_RE_04) | 20:14 21:07 21:50

9]08:39 09:37 (WEA_RE_03) | 07:59 08:27 (WEA_RE_05) | 06:59 07:30 (WEA_RE_04) | 06:45 05:42 05:04

16:31 62 11:23(WEA RE 01) | 17:26 21  08:48 (WEA RE 05) | 18:20 15 07:45 (WEA RE_04) | 20:16 21:09 21:51

10 | 08:39 09:37 (WEA _RE 03) | 07:57 08:25 (WEA RE_05) | 06:57 07:26 (WEA_RE 04) | 06:43 05:40 05:03

16:33 59 11:22 (WEA_RE 01) | 17:28 24  08:49 (WEA_RE_05) | 18:22 21 07:47 (WEA_RE_04) | 20:18 21:10 21:52

11 | 08:38 09:38 (WEA_RE_03) | 07:55 08:24 (WEA_RE_05) | 06:54 07:24 (WEA_RE_04) | 06:41 | 05:38 | 05:03

| 16:34 56 11:21 (WEA RE_01) | 17:30 26  08:50 (WEA_RE_05) | 18:24 25 07:49 (WEA_RE_04) | 20:19 21112 21:53

12 | 08:37 09:38 (WEA_RE_03) | 07:53 08:24 (WEA_RE_05) | 06:52 07:22 (WEA_RE_04) | 06:38 05:36 05:02

16:36 54  11:20 (WEA RE 01) | 17:32 27  08:51 (WEA _RE_05) | 18:25 28 07:50 (WEA RE_04) | 20:21 21:14 21:54

13 | 08:37 09:38 (WEA_RE 03) | 07:51 08:23 (WEA _RE 05) | 06:50 07:21 (WEA RE 04) | 06:36 05:35 05:02

16:37 50 11:18 (WEA_RE_01) | 17:34 29 08:52 (WEA_RE_05) | 18:27 30 07:51 (WEA_RE_04) | 20:23 21:15 21:54

14 | 08:36 09:39 (WEA_RE_03) | 07:49 08:23 (WEA_RE_05) | 06:47 07:20 (WEA_RE_04) | 06:34 05:33 05:02

16:39 44  11:16 (WEA RE 01) | 17:36 30  08:53 (WEA RE_05) | 18:29 32 07:52 (WEA _RE_04) | 20:25 21:17 21:55

15 | 08:35 09:39 (WEA_RE_03) | 07:47 08:22 (WEA_RE_05) | 06:45 07:18 (WEA_RE_04) | 06:32 | 05:31 05:02

16:40 35 10:14 (WEA_RE_03) | 17:38 31  08:53 (WEA_RE_0S) | 18:31 34 07:52 (WEA_RE_04) | 20:26 21:19 21:56

16 | 08:34 09:40 (WEA RE 03) | 07:45 08:22 (WEA RE 05) | 06:43 07:18 (WEA RE_04) | 06:29 05:30 05:01

16:42 35 10:15(WEA RE_03) | 17:40 31 08:53 (WEA_RE_05) | 18:33 35 07:53 (WEA_RE_04) | 20:28 21:20 21:56

17 | 08:33 09:41 (WEA_RE_03) | 07:43 08:21 (WEA_RE_05) | 06:40 07:16 (WEA_RE_04) | 06:27 05:28 05:01

| 16:44 34 10:15 (WEA_RE_03) | 17:42 31 08:52 (WEA_RE_0S) | 18:34 37 07:53 (WEA_RE_04) | 20:30 21:22 21:57

18 | 08:32 09:42 (WEA RE 03) | 07:41 08:22 (WEA_RE 05) | 06:38 07:16 (WEA RE 04) | 06:25 05:27 05:01

16:45 33  10:15 (WEA_RE_03) | 17:44 30 08:52 (WEA_RE_05) | 18:36 37 07:53 (WEA_RE_04) | 20:32 21:24 21:57

19 | 08:31 09:42 (WEA _RE 03) | 07:39 08:22 (WEA RE_05) | 06:35 07:16 (WEA RE_04) | 06:22 05:25 05:01

16:47 32  10:14 (WEA RE 03) | 17:46 30 08:52 (WEA RE 05) | 18:38 37 07:53 (WEA _RE_04) | 20:34 21:25 21:57

20 | 08:30 09:43 (WEA_RE_03) | 07:37 08:22 (WEA_RE_05) | 06:33 07:15 (WEA_RE_04) | 06:20 05:24 05:01

16:49 32 10:15(WEA RE_03) | 17:48 30 08:52 (WEA_RE_05) | 18:40 37 07:52 (WEA_RE_04) | 20:35 21:27 21:58

21 | 08:29 09:44 (WEA RE_03) | 07:35 08:23 (WEA_RE _05) | 06:31 07:15 (WEA RE_04) | 06:18 05:22 05:01

16:51 31 10:15(WEA RE_03) | 17:50 29 08:52 (WEA_RE_05) | 18:42 37 07:52 (WEA_RE_04) | 20:37 21:28 21:58

22 | 08:27 09:44 (WEA_RE_03) | 07:33 08:23 (WEA_RE_05) | 06:28 07:15 (WEA_RE_04) | 06:16 05:21 05:02

116:52 30 10:14 (WEA RE 03) | 17:52 27 08:50 (WEA RE 05) | 18:44 36 07:51 (WEA RE 04) | 20:39  |21:30 | 21:58

23 | 08:26 09:45 (WEA_RE_03) | 07:31 08:24 (WEA_RE_05) | 06:26 07:15 (WEA RE_04) | 06:14 | 05:19 | 05:02

| 16:54 29  10:14 (WEA_RE_03) | 17:54 25  08:49 (WEA_RE_0S) | 18:45 36 07:51 (WEA_RE_04) | 20:41 21:31 21:58

24 | 08:25 09:46 (WEA_RE_03) | 07:29 08:25 (WEA_RE_05) | 06:23 07:16 (WEA RE_04) | 06:12 05:18 05:02

| 16:56 27 10:13 (WEA _RE_03) | 17:55 23 08:48 (WEA RE 05) | 18:47 34 07:50 (WEA RE 04) | 20:43 21:33 21:58

25 | 08:24 09:48 (WEA_RE_03) | 07:26 08:27 (WEA_RE_05) | 06:21 07:15 (WEA_RE_04) | 06:09 05:17 05:03

| 16:58 24 10:12 (WEA_RE_03) | 17:57 20 08:47 (WEA_RE_05) | 18:49 34 07:49 (WEA_RE_04) | 20:44 21:34 | 21:58

26 | 08:22 09:49 (WEA_RE_03) | 07:24 08:28 (WEA_RE_05) | 06:19 07:16 (WEA_RE_04) | 06:07 05:16 | 05:03

| 17:00 22 10:11 (WEA_RE_03) | 17:59 16 08:44 (WEA_RE_05) | 18:51 32  07:48 (WEA_RE_04) | 20:46 21:35 | 21:58

27 | 08:21 09:51 (WEA_RE_03) | 07:22 08:31 (WEA_RE 05) | 06:16 07:17 (WEA _RE_04) | 06:05 05:14 05:03

| 17:01 19 10:10 (WEA RE_03) | 18:01 10  08:41 (WEA RE 05) | 18:52 29 07:46 (WEA RE_04) | 20:48 21:37 21:58

28 | 08:19 09:53 (WEA_RE_03) | 07:20 06:14 07:18 (WEA_RE_04) | 06:03 05:13 05:04

| 17:03 15 10:08 (WEA_RE_03) | 18:03 | 18:54 26 07:44 (WEA_RE_04) | 20:50 | 21:38 | 21:58

29 | 08:18 09:56 (WEA RE _03) | | 07:11 08:20 (WEA RE_04) | 06:01 | 05:12 | 05:04

| 17:05 8 10:04 (WEA RE_03) | | 19:56 22 08:42 (WEA_RE_04) | 20:51 | 21:39 | 21:58

30 | 08:16 07:09 08:21 (WEA RE_04) | 05:59 05:11 05:05

| 17:07 19:58 18  08:39 (WEA RE 04) | 20:53 2141 21:58
31| 08:15 07:07 08:25 (WEA_RE_04) 05:10
| 17:00 20:00 10 08:35 (WEA RE_04) 21:42

Sonnenscheinstunden | 254 | 275 | 367 | 418 | 490 | 505

astr.max.mogl.Beschattung | 1261 | 528 | 687 | | |

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

Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

WindFRE.
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DNV

Projekt:
WP Rote Erde 12.05.2025

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_19 - IO 19 Boseler StraBe 532 Wardenburg
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

Lizerester Aewender

DNV Energy Systems Germany GmbH

Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barectnet.

30.09.2025 14:27/4.1.287

13uli |August | September | Oktober | November |Dezember

1105:06 |05 |06:36 107:28 08:01 (WEA_RE_04) | 07:24 07:55 (WEA_RE_05) | 08:17 09:20 (WEA_RE_03)
% 2124 | 20019 119:07 29 08:30 (WEA RE 04) [16:59 24  08:19 (WEA RE 05) [16:16 56  11:03 (WEA RE 01)
105:96 | 06:38 |07:30 08:01 (WEA_RE_04) | 07:26 07:56 (WEA_RE_05) | 08:19 09:20 (WEA_RE_03)
| 21:22 | 20:17 | 19:05 27 08:28 (WEA_RE_04) | 16:57 21 08:17 (WEA_RE_05) | 16:15 59 11:05 (WEA_RE_01)
105:47 | 06:40 107:31 08:03 (WEA_RE_04) | 07:28 07:58 (WEA_RE 05) | 08:20 09:20 (WEA_RE 03)
121:20 | 20:14 119:02 23 08:26 (WEA RE 04) [16:55 18  08:16 (WEA_RE 05) [16:15 61  11:06 (WEA RE 01)
10549 | 06:42 |07:33 08:05 (WEA_RE_04) | 07:30 08:00 (WEA_RE_05) |08:22 09:21 (WEA_RE_03)
| 21218 | 20:12 | 19:00 19 08:24 (WEA_RE_04) | 16:53 13 08:13 (WE 5) | 16:14 63 11:08 (WEA_RE_01)
105:51 | 06:43 |07:35 08:08 (WEA_RE_04) | 07:32 08:04 (WEA_RE_05) | 08:23 09:21 (WEA_RE_03)
12147 | 20010 [18:58 12 08:20 (WEA_RE_04) | 16:51 5 08:00 (WEA_RE_05) [16:13 64 11:08 (WEA_RE_01)

105:52 | 06:45 |07:37 107:34 108:25 09:22 (WEA_RE_03)
|21:45 | 20:07 | 18:55 |16:49 116:13 66  11:10 (WEA_RE_01)
105:54 | 06:47 | 07:38 107:35 108:26 09:22 (WEA_RE_03)

[21:43 | 20:05 | 18:53 | 16:47 [16:12 66  11:10 (WEA RE 01)
105:5 | 06:48 107:40 107:37 108:27 09:22 (WEA_RE_03)
| [20:11 | 20:03 | 18:51 116:46 [16:12 68  11:11 (WEA_RE_01)
910513 |05:57 | 06:50 | 07:42 107:39 108:28 09:24 (WEA_RE_03)
121:53  [21:09 | 20:00 | 18:48 116:44 [16:12 68  11:13 (WEA RE 01)
10 ]05:14  105:59 | 06:52 107:44 107:41 108:29 09:24 (WEA_RE_03)
|21:52  |21:07  |19:58 | 18:46 [16:42 [16:11 68  11:13 (WEA_RE_01)
106:01 | 06:53 | 07:46 107:43 108:31 09:24 (WEA_RE 03)

121:05  |19:55 | 18:44 116:41 [16:11 69  11:14 (WEA_RE_01)
106:02 | 06:55 08:17 (WEA_RE_04) | 07:47 107:45 108:32 09:25 (WEA_RE_03)

121:03  |19:53 9 08:26 (WEA_RF_04) | 18:41 116:39 116:11 68 11:14 (WEA_RE 01)

106:04 | 06:57 08:13 (WEA_RF_04) | 07:49 107:47 09:28 (WEA_RE_03) | 08:33 09:25 (WEA_RE_03)
121:00  [19:51 17 08:30 (WEA_RE_01) | 18:39 116:37 8 09:36 (WEA_RE_03) [16:11 70 11:15 (WEA_RE_01)
106:06 | 06:59 08:10 (WEA_RE_04) | 07:51 107:49 09:25 (WEA_RE_03) | 08:34 09:26 (WEA_RE_03)
120:59  [19:48 22 04) | 18:37 [16: 15 09:40 (WEA RE_03) | 16:11 70 11:16 (WEA RE 01)
106:07 | 07:00 = 04) | 07:53 09:02 (WEA_RE_05) | 07:50 09:23 (WEA_RE_03) | 08:35 09:26 (WEA_RE_03)
120:57  |19:46 25 £04) | 18:35 12 09:14 (WEARE_05) [ 16:39 19 09:42 (WEA_RE_03) |16:11 69  11:16 (WEA_RE_01)
106:09 | 07:02 04) | 07:55 08:59 (WEA_RE_05) | 07:52 09:22 (WEA_RE 03) | 08:36 09:27 (WEA_RE_03)

120:55 [19:43 29 04) [18:32 18 09:17 (WEA RE 05) [16:33 22  09:44 (WEA RE 03) | 16:11 70 11:17 (WEA RE_01)

106:11 | 07:04 £ 04) | 07:56 08:57 (WEA_RE_05) | 07:54 09:21 (WEA_RE_03) | 08:36 09:28 (WEA_RE_03)

120:53  |19:41 31 S04) |18:30 22 09:19 (WEA_RE_05) | 16:31 24 09:45 (WEA_RE_03) [16:11 69  11:18 (WEA_RE_01)

106:12 | 07:05 _04) |07:58 08:56 (WEA_RE _05) | 07:56 09:20 (WEA RE 03) | 08:37 09:28 (WEA_RE 03)

120:51 119:39 33 £ 01) | 18:28 24 09:20 (WEA_RE_05) | 16:30 27 09:47 (WEA_RE_03) [16:12 71 11:19 (WEA_RE_01)

106:14  |07:07 £_04) | 08:00 08:55 (WEA_RE_05) | 07:58 09:19 (WEA_RE_03) |08:38 09:28 (WEA_RE_03)

120:48  [19:36 35 04) [18:26 26 09:21 (WEA RE 05) [16:29 29  09:48 (WEA RE 03) [16:12 71  11:19 (WEA RE 01)

106:16 | 07:09 _04) | 08:02 08:54 (WEA_RE 05) | 07:59 09:19 (WEA_RE 03) | 08:39 09:29 (WEA_RE_03)

120146 |19:3¢ 35 £.04) [ 18:23 28 09:22 (WEA_RE_05) [ 16:27 30 09:49 (WEA_RE_03) |16:12 70 11:19 (WEA_RE_01)

106:18 | 07:11 E_04) | 08:04 08:53 (WEA_RE_05) | 08:01 09:19 (WEA_RE_03) | 08:39 09:29 (WEA_RE_03)

120:44 1931 37 04) |18:21 29 09:22 (WEA RE 05) |16:26 31  09:50 (WEA_RE 03) [16:13 70  11:19 (WEA RE 01)

106:19  |07:12 04) | 08:06 08:53 (WEA_RE_05) | 08:03 09:19 (WEA_RE_03) | 08:90 09:30 (WEA_RE_03)

120:42  |19:29 37 - 04) [18:19 30 09:23 (WEARE_05) | 16:25 32 09:51 (WEARE.03) [16:13 70 11:20 (WEA_RE_O1)

106:21 | 07:14 _04) | 08:07 08:52 (WEA_RE_05) | 08:05 09:19 (WEA_RE_03) | 08:40 00:30 (WEA_RE_03)

1 20:40 19:27 37 04) |18:17 31 09:23 (WEA RE 05) [ 16:24 32 09:51 (WEA RE 03) | 16:14 70  11:20 (WEA RE 01)

106:23 07:16 -_04) | 08:09 08:52 (WEA_RE_05) | 08:06 09:19 (WEA_RE_03) | 08:41 09:31 (WEA_RE_03)

120:37 1924 37 £ 04) [18:15 31 09:23 (WEA_RE_05) [16:23 33 09:52 (WEA_RE_03) [16:14 70 11:21 (WEA_RE_01)

106:24 07:17 _04) | 07:11 07:52 (WEA_RE_05) | 08:08 09:19 (WEA_RE_03) | 08:41 09:31 (WEA_RE_03)

1 20:35 1922 37 = 04) [17:13 31 08:23 (WEARE 05) [16:21 34 09:53 (WEARE 03) [16:15 71  11:22 (WEA RE 01)

106:26 07:19 - 04) | 07:13 07:52 (WEA_RE_05) | 08:10 09:19 (WEA_RE_03) | 08:41 09:32 (WEA_RE_03)

] 20:33 19:19 36 = 04) [17:11 31 08:23 (WEA_RE_05) [16:20 35  09:54 (WEA_RE_03) [16:15 70  11:22 (WEA_RE_01)

106:28 07:21 £_04) | 07:15 07:52 (WEA_RE_05) | 08:11 09:18 (WEA_RE_03) | 08:42 09:32 (WEA_RE_03)

120:31 19:17 36 =04) [ 17:09 30 08:22 (WEA_RE 05) | 16:19 35  09:53 (WFA RE 03) [16:16 70  11:22 (WEA RE 01)

106:30 07:23 £_04) | 07:17 07:52 (WEA_RE_05) | 08:13 09:19 (WEA_RE_03) | 08:42 09:32 (WEA_RE_03)

| 20:28 19:14 34 ©04) [17:07 30 08:22 (WEA_RE_05) | 16:18 44 10:56 (WEA_RE_01) [16:17 70  11:22 (WEA_RE_01)

106:31 07:24 _04) | 07:19 07:53 (WEA_RE_05) | 08:14 09:19 (WEA RE 03) | 08:42 09:33 (WEA_RE 03)

120:26 19:12 3 04) |17:05 28 08:21 (WEA_RE 05) [16:18 50  10:50 (WFA_RE 01) [16:18 70  11:23 (WEA RE 01)

106:33 07:26 £_01) | 07:20 07:53 (WEA_RE_DS) | 08:16 09:19 (WEA_RE_03) | 08:42 09:33 (WEA_RE_03)

| 120:24  |19:10 32 £ 04) [17:03 28 08:21 (WEARE_05) |16:17 54 11:01 (WEARE_O1) | 16:19 69  11:23 (WEA RE_01)
310543 ]06:35 | |07:22 07:54 (WEA_RE_05) | 108:42 09:34 (WEA _RE_03)
l21:26  |20:22 | 117:01 26 08:20 (WEA_RE_05) | [16:20 68  11:23 (WEA_RE_01)

Sonnenscheinstunden | 508 | 457 | 382 | 330 | 262 | 238
astr.max.mbgl Beschattung | 1 | 593 | 565 I 635 I 2104

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

Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (55:MM) Schattenanfang ~ (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 4.1.287 | EMD Intemational A/S, Tel, +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:16 / 39 windrro .
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DNV

Projeke: Lizeraierter Acwends

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_20 - IO 20 Boseler StraBe 522 Wardenburg

Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

Barechnet.

30.09.2025 14:27/4.1.287

|Januar | Februar | Médrz | April | Mai | Juni

1| 08:42 09:57 (WEA_RE_03) | 08:13 08:43 (WEA_RE_05) | 07:17 07:04 05:57 | 05:09

| 16:21 48 11:40 (WEA RE 01) | 17:11 21  09:04 (WEA RE 05) | 18:05 20:01 20:55 | 21:43

2 | 08:42 09:57 (WEA_RE_03) | 08:12 08:41 (WEA_RE_05) | 07:15 07:48 (WEA_RE_04) | 07:02 05:55 | 05:08

|16:22 46 11:40 (WEA RE 01) | 17:13 25  09:06 (WEA_RE_05) | 18:07 15  08:03 (WEA_RE_04) | 20:03 20:57 | 21:44

3| 08:42 09:57 (WEA_RE_03) | 08:10 08:41 (WEA_RE_05) | 07:13 07:45 (WEA_RE_04) | 06:59 | 05:53 | 05:08

| 16:23 40 11:37 (WEA RE 01) | 17:15 26 09:07 (WEA RE 05) | 18:09 22  08:07 (WEA RE_04) | 20:05 | 20:58 | 21:45

4]08:41 09:58 (WEA_RE_03) | 08:08 08:40 (WEA_RE_05) | 07:11 07:42 (WEA_RE_04) | 06:57 05:51 05:07

16:25 35 10:33 (WEA RE_03) | 17:17 28 09:08 (WEA RE_05) | 18:11 26  08:08 (WEA _RE_04) | 20:07 21:00 21:46

5] 08:41 09:58 (WEA _RE_03) | 08:06 08:40 (WEA RE 05) | 07:08 07:41 (WEA RE_04) | 06:55 05:49 05:06

16:26 35 10:33(WEA RE_03) | 17:19 29 09:09 (WEA RE_05) | 18:12 29  08:10 (WEA_RE_04) | 20:09 21:02 21:48

6 | 08:41 10:00 (WEA_RE_03) | 08:05 08:39 (WEA_RE_05) | 07:06 07:39 (WEA_RE_04) | 06:52 05:47 05:05

16:27 33 10:33(WEA RE 03) | 17:21 31  09:10 (WEA RE 05) | 18&:14 32  08:11 (WEA RE 04) | 20:10 2104 21:49

7 | 08:40 10:00 (WEA RE _03) | 08:03 08:39 (WEA _RE_05) | 07:04 07:37 (WEA_RE_04) | 06:50 05:45 05:05

16:28 33 10:33(WEA RE 03) | 17:23 31 09:10 (WEA RE 05) | 18:16 34  08:11 (WEA RE _04) | 20:12 21:05 21:50

8 | 08:40 10:00 (WEA _RE 03) | 08:01 08:39 (WEA _RE_05) | 07:01 07:37 (WEA_RE_04) | 06:48 05:43 05:04

16:30 33 10:33 (WEA_RE_03) | 17:24 31 09:10 (WEA_RE_0S) | 18:18 36 08:13 (WEA_RE_04) | 20:14 21.07 21:50

9]08:39 10:02 (WEA_RE_03) | 07:59 08:38 (WEA_RE_05) | 06:59 07:36 (WEA_RE_04) | 06:45 05:42 | 05:04

16:31 32 10:34 (WEA RE 03) | 17:26 33  09:11 (WEA RE 05) | 18:20 37  08:13 (WEA_RE_04) | 20:16 21:09 21:51

10 | 08:39 10:02 (WEA_RE_03) | 07:57 08:38 (WEA_RE_05) | 06:57 07:35 (WEA_RE_04) | 06:43 05:40 05:03

16:33 32 10:34 (WEA_RE_03) | 17:28 33 09:11 (WEA_RE_05) | 18:22 38 08:13 (WEA_RE_04) | 20:18 21:10 21:52

11 | 08:38 10:03 (WEA_RE_03) | 07:55 08:38 (WEA_RE_05) | 06:54 07:34 (WEA_RE_04) | 06:41 | 05:38 | 05:03

| 16:34 31 10:34 (WEA_RE_03) | 17:30 33 09:11 (WEA_RE_DS) | 18:24 40 08:14 (WEA_RE_D4) | 20:19 21:12 | 21:53

12 | 08:37 10:03 (WEA_RE_03) | 07:53 08:39 (WEA_RE_05) | 06:52 07:33 (WEA_RE_04) | 06:38 05:36 | 05:02

16:36 30 10:33 (WEA RE 03) | 17:32 32 09:11 (WEA RE_05) | 18:25 40 08:13 (WEA RE_04) | 20:21 21:14 21:54

13 | 08:37 10:04 (WEA RE 03) | 07:51 08:39 (WEA RE_05) | 06:50 07:33 (WEA_RE_04) | 06:36 05:35 05:02

16:37 29 10:33 (WEA_RE_03) | 17:34 32 09:11 (WEA_RE_0S) | 18:27 40 08:13 (WEA_RE_D4) | 20:23 21:15 21:54

14 | 08:36 10:05 (WEA_RE_03) | 07:42 08:39 (WEA_RE_05) | 06:47 07:33 (WEA_RE_04) | 06:34 05:33 05:02

16:39 28 10:33 (WEA RE_03) | 17:36 31 09:10 (WEA RE _05) | 18:29 40  08:13 (WEA RE_04) | 20:25 21:17 | 21:55

15 | 08:35 10:06 (WEA_RE_03) | 07:47 08:40 (WEA_RE_05) | 06:45 07:32 (WEA_RE_04) | 06:32 | 05:31 | 05:02

16:40 27 10:33 (WEA_RE_03) | 17:38 30 09:10 (WEA_RE_0S) | 18:31 41  08:13 (WEA_RE_D4) | 20:26 21:19 21:56

16 | 08:34 10:08 (WEA RE_03) | 07:45 08:41 (WEA RE_05) | 06:43 07:33 (WEA RE_04) | 06:29 05:30 05:01

16:42 24 10:32 (WEA_RE_03) | 17:40 28 09:09 (WEA_RE_0S) | 18:33 39 08:12 (WEA_RE_D4) | 20:28 21:20 21:56

17 | 08:33 10:09 (WEA_RE_03) | 07:43 08:41 (WEA_RE_05) | 06:40 07:32 (WEA_RE_04) | 06:27 05:28 05:01

| 16:44 23 10:32 (WEA_RE_03) | 17:42 26 09:07 (WEA_RE_0S) | 18:34 39 08:11 (WEA_RE_04) | 20:30 2122 | 21:57

18 | 08:32 10:11 (WEA RE 03) | 07:41 08:42 (WEA RE_05) | 06:38 07:33 (WEA_RE_04) | 06:25 05:27 | 05:01

16:45 20 10:31 (WEA_RE_03) | 17:44 24 09:06 (WEA_RE_0S) | 18:36 38 08:11 (WEA_RE_04) | 20:32 21:24 21:57

19 | 08:31 10:12 (WEA RE_03) | 07:39 08:43 (WEA RE_05) | 06:35 07:33 (WEA _RE 04) | 06:22 05:25 05:01

16:47 17 10:29 (WEA RE 03) | 17:46 22  09:05 (WEA RE 05)| 18:38 37 08:10 (WEA RE 04) | 20:34 21:25 21:57

20 | 08:30 10:15 (WEA_RE_03) | 07:37 08:45 (WEA_RE_05) | 06:33 07:33 (WEA_RE_04) | 06:20 05:24 05:01

16:49 12 10:27 (WEA_RE_03) | 17:48 18  09:03 (WEA_RE_05) | 18:40 35 08:08 (WEA_RE_04) | 20:35 21:27 21:58

21 | 08:29 10:19 (WEA RE _03) | 07:35 08:48 (WEA RE 05) | 06:31 07:34 (WEA RE_04) | 06:18 05:22 05:01

16:50 5 10:24 (WEA_RE_03) | 17:50 13 09:01 (WEA RE_05)| 18:42 34  08:08 (WEA_RE_04) | 20:37 21:28 21:58

22 | 08:27 07:33 06:28 07:34 (WEA_RE_04) | 06:16 05:21 05:02

| 16:52 | 17:52 | 18:44 31 08:05 (WEA _RE 04) | 20:39 | 21:30 | 21:58

23 | 08:26 | 07:31 | 06:26 07:36 (WEA_RE_04) | 06:14 | 05:19 | 05:02

| 16:54 17:53 18:45 28  08:04 (WEA_RE_04) | 20:41 21:31 21:58

24 | 08:25 07:29 06:23 07:38 (WEA RE_04) | 06:12 05:18 05:02

| 16:56 17:55 18:47 24 08:02 (WEA RE _04) | 20:43 21:33 21:58

25 | 08:24 07:26 06:21 07:39 (WEA_RE_04) | 06:09 05:17 05:03

| 16:58 | 17:57 | 18:49 20  07:59 (WEA_RE_04) | 20:44 | 21:34 | 21:58

26 | 08:22 | 07:24 | 06:19 07:43 (WEA_RE_04) | 06:07 | 05:16 | 05:03

| 17:00 | 17:59 | 18:51 12 07:55 (WEA_RE_04) | 20:46 | 21:35 | 21:58

27 | 08:21 07:22 06:16 06:05 05:14 | 05:03

| 17:01 18:01 18:52 20:48 21:37 | 21:58

28 | 08:19 07:20 06:14 06:03 05:13 | 05:04

| 17:03 | 18:03 18:54 | 20:50 | 21:38 | 21:58

29 | 08:18 08:48 (WEA RE_05) | | 07:11 | 06:01 | 05:12 | 05:04

| 17:05 9  08:57 (WEA_RE_05) | | 19:56 | 20:51 | 21:39 | 21:58

30 | 08:16 08:46 (WEA RE_05) 07:09 05:59 05:11 | 05:05

| 17:07 15 09:01 (WEA RE 05) 19:58 20:53 21:41 | 21:58
31| 08:15 08:44 (WEA_RE_05) 07:07 05:10 |
| 17:00 18 09:03 (WEA_RE_05) 20:00 21:42 |

Sonnenscheinstunden | 254 | 275 | 367 | 418 | 490 | 505
astr.max.mogl.Beschattung | 656 | 577 | 807 | | |

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

Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

WindFRE.
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DNV

Projekt:
WP Rote Erde 12.05.2025

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_20 - IO 20 Boseler StraBe 522 Wardenburg
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

Lizerester Aewender

DNV Energy Systems Germany GmbH

Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barectnet.

30.09.2025 14:27/4.1.287

13uli |August | September | Oktober | November |Dezember
1105:06 |05 |06:36 107:28 08:13 (WEA_RE_04) | 07:24 08:08 (WEA_RE_05) | 08:17 09:45 (WEA_RE_03)
% 121:24 | 20019 [19:07 40  08:53 (WEA RE 04) [16:59 32  08:40 (WEA RE 05) [16:16 31  10:16 (WEA RE 03)
105:96 | 06:38 |07:30 08:12 (WEA_RE_04) | 07:26 08:08 (WEA_RE_05) | 08:19 09:45 (WEA_RE_03)
| 21:22 | 20:17 | 19:05 40 08:52 (WEA_RE_04) | 16:57 32 08:40 (WEA_RE_05) | 16:15 32 10:17 (WEA_RE_03)
105:47 | 06:40 107:31 08:12 (WEA_RE_04) | 07:28 08:08 (WEA_RE 05) | 08:20 09:45 (WEA _RE_03)
121:20 | 20:14 119:02 39  08:51 (WEA RE 04) [16:55 32  08:40 (WEA_RE 05) [16:15 32  10:17 (WEA RE 03)
10549 | 06:42 |07:33 08:13 (WEA_RE_04) | 07:30 08:09 (WEA_RE_05) |08:22 09:45 (WEA_RE_03)
| 21218 | 20:12 | 19:00 38 08:51 (WEA_RE_04) | 16:53 31 08:40 (WEA_| 5) | 16:14 33 10:18 (WEA_RE_03)
105:51 | 06:43 |07:35 08:13 (WEA_RE_04) | 07:32 08:09 (WEA_RE_05) | 08:23 09:45 (WEA_RE_03)
12147 | 20010 [18:58 37 08:50 (WEA_RE_04) [16:51 30  08:30 (WEA_RE_05) [16:13 33 10:18 (WEA_RE_03)
105:52 | 06:45 |07:37 08:14 (WEA_RE_04) | 07:34 08:10 (WEA_RE_05) | 08:25 09:46 (WEA_RE_03)
|21:45 | 20:07 |18:55 35 08:49 (WEA_RE_04) | 16:49 29  08:39 (WEA_RE_05) |16:13 34 10:20 (WEA_RE_03)
105:54 | 06:47 | 07:38 08:14 (WEA_RE_04) | 07:35 08:10 (WEA_RE_05) | 08:26 09:46 (WEA_RE_03)
121:43 | 20:05 [18:53 33 0847 WEA RE 04) | 16:47 28  08:38 (WEARE05) [16:12 34 10:20 (WEA RE 03)
105:5 | 06:48 107:40 08:15 (WEA_RE_04) | 07:37 08:11 (WFA_RE_05) | 08:27 09:45 (WEA_RE_03)
| [20:11 | 20:03 [18:51 31 08:46 (WEA_RE_04) [16:46 26  08:37 (WEA_RE_05) [16:12 35  10:20 (WEA_RE_03)
9 (0543 |05:57 | 06:50 107:42 08:16 (WEA_RE_04) | 07:39 08:12 (WEA_RE_05) | 08:28 09:46 (WEA_RE_03)
121:53  |21:09 | 20:00 118:48 28 08:44 (WEARE 04) | 16:44 24  08:36 (WFA_RE 05) [16:12 40  11:26 (WEA RE 01)
10 ]05:14  105:59 | 06:52 107:44 08:18 (WEA_RE_04) | 07:41 08:14 (WEA_RE_05) | 08:29 09:47 (WEA_RE_03)
|21:52  |21:07  |19:58 [18:46 24 08:42 (WEA_RE_04) [16:42 21  08:35 (WEA_RE_05) [16:11 44 11:28 (WEA_RE_01)
106:01 | 06:53 | 07:46 08:21 (WEA_RE_04) | 07:43 08:15 (WFA_RE_05) | 08:31 09:47 (WEA_RE_03)
121:05  |19:55 [18:44 18 08:39 (WEA_RE_04) [16:41 19  08:31 (WEA_RE_05) [16:11 47  11:30 (WEA_RE_01)
106:02 | 06:55 107:47 08:24 (WEA_RE_04) | 07:45 08:17 (WEA_RE_05) | 08:32 09:47 (WEA_RE_03)
121:03  |19:53 [18:41 11 08:35 (WEARE_04) [16:39 15  08:32 (WEA RE05) [16:11 50  11:32 (WEA RE 01)
106:04 | 06:57 | 07:49 107:47 08:20 (WEA_RE_05) | 08:33 09:47 (WEA_RE_03)
121:00  [19:51 118:39 116:37 9 08:29 (WEA_RE_05) | 16:11 53 11:33 (WEARE_01)
106:06 | 06:59 |07:51 107:49 108:34 09:48 (WEA_RE_03)
120:59  [19:48 |18:37 [16:36 116:11 53 11:34 (WEA RE 01)
106:07 | 07:00 107:53 107:50 108:35 09:48 (WEA_RE_03)
120:57 | 19:46 | 18:35 116:34 [16:11 55 11:35 (WEA RE_01)
106:09 | 07:02 107:55 107:52 108:36 09:49 (WEA_RE 03)
120:55  19:43 118:32 116:33 116:11 56 11:36 (WEA RE 01)
106:11 | 07:04 08:32 (WEA_RE_04) | 07:56 107:54 108:36 09:49 (WEA_RE_03)
120:53  |19:41 10 08:42 (WEA_RE_04) | 18:30 116:31 116:11 %  11:37 (WEA_RE_01)
106:12 | 07:05 08:27 (WEA_RE_04) | 07:58 107:56 108:37 09:50 (WEA_RE _03)
120:51  119:39 18 08:45 (WEA_RE_01) | 18:28 116:30 116:12 57 11:38 (WEA_RE_01)
106:14  |07:07 08:25 (WEA_RE_04) | 08:00 107:58 |08:38 09:50 (WEA_RE_03)
120:48  [19:36 23 08:48 (WEA_RE 04) | 18:26 116:29 116:12 57  11:38 (WEA RE 01)
106:16 | 07:09 08:23 (WEA_RE_04) | 08:02 09:22 (WEA_RE_05) | 07:59 108:39 09:51 (WEA_RE_03)
120146 |19:34 27 08:50 (WEA_RE_09) | 18:23 5 09:27 (WEA_RE_05) | 16:27 116:12 58 11:39 (WEA_RE_01)
106:18 | 07:11 08:20 (WEA_RE_04) | 08:04 09:18 (WEA_RE_05) | 08:01 09:59 (WEA_RE_03) | 08:39 09:51 (WEA_RE_03)
120:44  ]19:31 31 0S:51 (WEA RE 04) [ 18:21 14 09:32 (WEA RE_05) | 16:26 5 09:59 (WEA RE 03) [16:13 58  11:39 (WEA RE 01)
106:19  |07:12 08:19 (WEA_RE_04) | 08:06 09:15 (WEA_RE_05) | 08:03 09:51 (WEA_RE_03) | 08:90 09:51 (WEA_RE_03)
1200142 |19:29 33 08:52 (WEARE_04) [ 18:19 19 09:34 (WEA_RE_05) | 16:25 12 10:03 (WEA_RE_03) [16:13 59 11:90 (WEA_RE_01)
106:21 | 07:14 08:18 (WEA_RE_04) | 08:07 00:13 (WEA_RE_05) | 08:05 09:49 (WEA_RE_03) | 08:40 00:52 (WEA_RE_03)
1 20:40 19:26 35 08:53 (WEARE 04) | 18:17 23 09:36 (WEA RE 05) [ 16:24 17  10:06 (WEA RE 03) |16:14 58  11:40 (WEA RE 01)
106:23 07:16 08:17 (WEA_RE_04) | 08:09 09:12 (WEA_RE_05) | 08:06 09:48 (WEA_RE_03) | 08:41 09:53 (WEA_RE_03)
120:37 19:24 37 08:54 (WEA_RE_04) [18:15 25  00:37 (WEA_RE_05) [16:23 20 10:08 (WEA_RE_03) [16:14 57  11:41 (WEA_RE_01)
106:24 07:17 08:15 (WEA_RE_04) | 07:11 08:11 (WEA_RE_05) | 08:08 09:47 (WEA_RE_03) | 08:41 09:53 (WEA_RE_03)
1 20:35 19:22 38 08:53(WEARE 04) [17:13 27 08:38 (WEARE_05) [ 16:21 23 10:10 (WEA RE 03) | 16:15 57  11:41 (WEA RE 01)
106:26 07:19 08:15 (WEA_RE_04) | 07:13 08:10 (WEA_RE_05) | 08:10 09:47 (WEA_RE_03) | 08:41 09:53 (WEA_RE_03)
] 20:33 19:19 39 08:54 (WEA_RE_04) [ 17:11 29 08:39 (WEA_RE_05) [ 16:20 24 10:11 (WEA_RE_03) [16:15 57  11:41 (WEA_RE_01)
106:28 07:21 08:14 (WEA_RE_04) | 07:15 08:09 (WEA_RE_05) | 08:11 09:46 (WEA_RE_03) | 08:42 09:54 (WEA_RE_03)
120:31 19:17 40 08:54 (WEA RE 04) [17:09 31 08:40 (WEA_RE 05) | 16:19 26 10:12 (WFA RE 03) [16:16 55 11:41 (WEARE 01)
106:30 07:23 08:13 (WEA_RE_04) | 07:17 08:09 (WEA_RE_05) | 08:13 09:45 (WEA_RE_03) | 08:42 09:51 (WEA_RE_03)
| 20:28 19:14 40 08:53 (WEA_RE_04) | 17:07 31 08:40 (WEA_RE_05) | 16:18 28  10:13 (WEA_RE_03) [16:17 55  11:41 (WEA_RE_01)
106:31 07:24 08:13 (WEA_RE_04) | 07:19 08:08 (WEA_RE_05) | 08:14 09:45 (WEA_RE 03) | 08:42 09:54 (WEA_RE 03)
120:26 19:12 40 08:53 (WEARE_04) |17:05 32 08:40 (WEARE_05) [ 16:18 29  10:14 (WFA_RE.03) [16:18 54  11:41 (WEA RE 01)
106:33 07:26 08:13 (WEA_RE_04) | 07:20 08:08 (WEA_RE_DS) | 08:16 09:45 (WEA_RE_03) | 08:42 09:55 (WEA_RE_03)
120:24 |19:10 40 08:53 (WEARE_04) | 17:03 32 08:40 (WEA_RE_05) | 16:17 29 10:14 (WEA_RE_03) [16:19 53 11:41 (WEA_RE_01)
106:35 | |107:22 08:08 (WEA_RF _05) | 108:42 09:56 (WEA_RE _03)
j2125 (222 | 117:01 32 08:40 (WEA_RE_05) | [16:20 51 11:41 (WEA_RE_01)
Sonnenscheinstunden | 508 | 457 | 382 | 330 | 262 | 238
astr.max.mbgl Beschattung | 1 | 451 | 674 I 541 I 1504

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

Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (55:MM) Schattenanfang ~ (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 4.1.287 | EMD Intemational A/S, Tel, +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:16 / 41 windrro .
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DNV

Projeke: Lizeraierter Acwends

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_21 - IO 21 Boseler StraBe 491 Wardenburg

Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

Barechnet.

30.09.2025 14:27/4.1.287

|Januar | Februar | Médrz | April | Mai | Juni

1| 08:42 10:49 (WEA_RE_03) | 08:13 09:07 (WEA_RE_0S) | 07:17 08:03 (WEA_RE_04) | 07:04 05:57 | 05:09

|16:21 20 11:09 (WEA RE 03) | 17:11 37 09:44 (WEA RE 05) | 18:05 46  08:49 (WEA RE 04) | 20:01 20:55 | 21:43

2 | 08:42 10:50 (WEA_RE_03) | 08:11 09:07 (WEA_RE_05) | 07:15 08:03 (WEA_RE_04) | 07:02 05:55 | 05:08

| 16:22 12 11:09 (WEA RE 03) | 17:13 37 09:44 (WEA RE 05) | 18:07 47  08:50 (WEA_RE_04) | 20:03 20:57 | 21:44

3| 08:42 10:51 (WEA_RE_03) | 08:10 09:09 (WEA_RE_05) | 07:13 08:03 (WEA_RE_04) | 06:59 | 05:53 | 05:08

| 16:23 17 11:08 (WEA RE 03) | 17:15 35 09:44 (WEA RE 05) | 18:09 48  08:51 (WEA RE_04) | 20:05 | 20:58 | 21:45

4]08:41 10:53 (WEA_RE_03) | 08:08 09:09 (WEA_RE_05) | 07:11 08:01 (WEA_RE_04) | 06:57 05:51 05:07

16:25 14 11:07 (WEA RE_03) | 17:17 35 09:44 (WEA RE_05)] 18:11 49  08:50 (WEA RE_04) | 20:07 21:00 21:46

5] 08:41 10:54 (WEA RE_03) | 08:06 09:09 (WEA RE _05) | 07:08 08:01 (WEA RE_04) | 06:55 05:49 05:06

16:26 12 11:06 (WEA RE_03) | 17:19 35 09:44 (WEA RE_05) | 18:12 49  08:50 (WEA_RE_04) | 20:09 21:02 21:48

6 | 08:41 10:57 (WEA_RE_03) | 08:05 09:10 (WEA_RE_05) | 07:06 08:01 (WEA_RE_04) | 06:52 05:47 05:05

16:27 8 11:05(WEA RE 03) | 17:21 33 09:43 (WEA RE_05) | 18:14 50  08:51 (WEA RE 04) | 20:10 2104 21:49

7 | 08:40 08:03 09:11 (WEA _RE_05) | 07:04 08:00 (WEA_RE_04) | 06:50 05:45 05:05

16:28 |17:23 31 09:42 (WEA RE 05) | 18:16 50  08:50 (WEA RE_04) | 20:12 21:05 21:50

8 | 08:40 | 08:01 09:11 (WEA _RE_05) | 07:01 08:01 (WEA_RE_04) | 06:48 05:43 05:04

16:30 | 17:24 31 09:42 (WEA_RE_0S) | 18:18 49  08:50 (WEA_RE_04) | 20:14 21.07 21:50

9]08:39 | 07:59 09:12 (WEA_RE_05) | 06:59 08:01 (WEA_RE_04) | 06:45 | 05:42 | 05:04

16:31 17:26 29 09:41 (WEA RE 05) | 18:20 49  08:50 (WEA RE_04) | 20:16 21:09 21:51

10 | 08:39 07:57 09:14 (WEA_RE_05) | 06:57 08:00 (WEA_RE _04) | 06:43 05:40 05:03

16:33 17:28 25 09:39 (WEA_RE_05) | 18:22 49  08:49 (WEA_RE_04) | 20:18 21:10 21:52

11 | 08:38 09:18 (WEA_RE_05) | 07:55 09:15 (WEA_RE_05) | 06:54 08:01 (WEA_RE_04) | 06:41 | 05:38 | 05:03

| 16:34 4  09:22 (WEA_RE_05) | 17:30 23 09:38 (WEA_RE_DS) | 18:23 47  08:48 (WEA_RE_D4) | 20:19 21:12 | 21:53

12 | 08:37 09:15 (WEA_RE_05) | 07:53 09:17 (WEA_RE_05) | 06:52 08:00 (WEA_RE_04) | 06:38 05:36 | 05:02

16:36 11 09:26 (WEA RE_05) | 17:32 19 09:36 (WEA _RE_05) | 18:25 47  08:47 (WEA RE_04) | 20:21 21:14 21:54

13 | 08:37 09:13 (WEA RE_05) | 07:51 09:21 (WEA RE_05) | 06:50 08:01 (WEA RE_04) | 06:36 05:35 05:02

16:37 15  09:28 (WEA_RE_05) | 17:34 12 09:33 (WEA_RE_05) | 18:27 45  08:46 (WEA_RE_D4) | 20:23 21:15 21:54

14 | 08:36 09:12 (WEA_RE_05) | 07:49 06:47 08:02 (WEA_RE_04) | 06:34 05:33 05:02

16:39 18  09:30 (WEA RE_05) | 17:36 18:29 44 08:46 (WEA RE_04) | 20:25 21:17 | 21:55

15 | 08:35 09:11 (WEA_RE_05) | 07:47 | 06:45 08:02 (WEA_RE_04) | 06:31 | 05:31 | 05:02

16:40 20 09:31 (WEA_RE_0S) | 17:38 18:31 42  08:44 (WEA_RE_D4) | 20:26 21:19 21:56

16 | 08:34 09:10 (WEA _RE_05) | 07:45 06:42 08:03 (WEA RE 04) | 06:29 05:30 05:01

16:42 23 09:33 (WEA_RE_05) | 17:40 18:33 40  08:43 (WEA_RE_D4) | 20:28 21:20 21:56

17 | 08:33 09:10 (WEA_RE_05) | 07:43 06:40 08:03 (WEA_RE_04) | 06:27 05:28 05:01

| 16:44 25  09:35 (WEA_RE_0S) | 17:42 | 18:34 38  08:41 (WEA_RE_04) | 20:30 2122 | 21:57

18 | 08:32 09:10 (WEA RE 05) | 07:41 | 06:38 08:05 (WEA RE_04) | 06:25 05:27 | 05:01

16:45 26  09:36 (WEA_RE_05) | 17:44 18:36 34 08:39 (WEA_RE_04) | 20:32 21:24 21:57

19 | 08:31 09:08 (WEA RE_05) | 07:39 08:23 (WEA RE_04) | 06:35 08:06 (WEA RE 04) | 06:22 05:25 05:01

16:47 28 09:36 (WEA RE 05) | 17:46 10 08:33 (WEA RE 04) | 18:38 31  08:37 (WEA RE 04) | 20:34 21:25 21:57

20 | 08:30 09:08 (WEA_RE_05) | 07:37 08:19 (WEA_RE_04) | 06:33 08:08 (WEA_RE_04) | 06:20 05:24 05:01

16:49 30  09:38 (WEA_RE_05) | 17:48 19 08:38 (WEA_RE_04) | 18:40 26  08:34 (WEA_RE_04) | 20:35 21:27 21:58

21 | 08:29 09:08 (WEA RE_05) | 07:35 08:16 (WEA RE 04) | 06:31 08:11 (WEA RE 04) | 06:18 05:22 05:01

16:50 31 09:39 (WEA_RE 05) | 17:50 25 08:41 (WEA RE_04) | 18:42 20 08:31 (WEA_RE_04) | 20:37 21:28 21:58

22 | 08:27 09:07 (WEA_RE_05) | 07:33 08:13 (WEA_RE_04) | 06:28 08:14 (WEA_RE_04) | 06:16 05:21 05:02

116:52 32 09:39 (WEA RE 05) | 17:52 20 08:42 (WEA RE 04) | 18:43 12  08:26 (WEA RE 04) | 20:39  |21:30 | 21:58

23 | 08:26 09:08 (WEA_RE_05) | 07:31 08:11 (WEA_RE_04) | 06:26 06:14 | 05:19 | 05:02

| 16:54 33 09:41 (WEA RE_05) | 17:53 33  08:44 (WEA_RE_04) | 18:45 20:41 21:31 21:58

24 | 08:25 09:07 (WEA_RE_05) | 07:29 08:10 (WEA_RE_04) | 06:23 06:12 05:18 05:02

| 16:56 34 09:41 (WEA RE 05) | 17:55 36 08:46 (WEA RE_04) | 18:47 20:43 21:33 21:58

25 | 08:24 09:07 (WEA_RE_05) | 07:26 08:08 (WEA_RE_04) | 06:21 06:09 05:17 05:03

| 16:58 35 09:42 (WEA_RE_0S) | 17:57 39  08:47 (WEA_RE_04) | 18:49 20:44 | 21:34 | 21:58

26 | 08:22 09:07 (WEA_RE_05) | 07:24 08:06 (WEA_RE_04) | 06:19 06:07 | 05:16 | 05:03

|17:00 35 09:42 (WEA_RE 05) | 17:5¢ 42  08:48 (WEA_RE_04) | 18:51 20:46 | 21:35 | 21:58

27 | 08:21 09:07 (WEA_RE_05) | 07:22 08:06 (WEA RE_04) | 06:16 06:05 05:14 | 05:03

| 17:01 36 09:43 (WEA RE 05) | 18:01 43 08:49 (WEA RE_04) | 18:52 20:48 21:37 | 21:58

28 | 08:19 09:07 (WEA_RE_05) | 07:20 08:05 (WEA_RE_04) | 06:14 06:03 05:13 | 05:04

|17:03 36 09:43 (WEA_RE_05) | 18:03 45 08:50 (WEA_RE_04) | 18:54 | 20:50 | 21:38 | 21:58

29 | 08:18 09:07 (WEA RE_05) | ] 07:11 | 06:01 | 05:12 | 05:04

|17:05 36  09:43 (WEA_RE 05) | | 19:56 | 20:51 | 21:39 | 21:58

30 | 08:16 09:07 (WEA _RE_05) 07:09 05:59 05:11 | 05:05

|17:07 37 09:44 (WEA RE_05) 19:58 20:53 21:41 | 21:58
31| 08:15 09:07 (WEA_RE_05) 07:07 05:10 |
| 17:00 37 09:44 (WEA_RE_05) 20:00 21:42 |

Sonnenscheinstunden | 254 | 275 | 367 | 418 | 490 | 505
astr.max.mogl.Beschattung | 672 | 703 | 912 | | |

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

Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

WindFRD.
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DNV

Projekt:
WP Rote Erde 12.05.2025

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_21 - IO 21 Boseler StraBe 491 Wardenburg
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

Lizerester Aewender

DNV Energy Systems Germany GmbH

Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barectnet.

30.09.2025 14:27/4.1.287

13uli |August | September | Oktober | November |Dezember
1105:06 |05 |06:36 107:28 08:40 (WEA_RE_04) | 07:24 08:43 (WEA_RE_05) | 08:17 08:59 (WEA_RE_05)
% 121:24 | 20019 119:07 47 09:27 (WEA RE 04) [ 16:59 26  09:09 (WEA RE 05) | 16:16 6 09:05 (WEA RE 05)
105:96 | 06:38 |07:30 08:39 (WEA_RE_04) | 07:26 08:42 (WEA_RE_05) | 08:19
| 21:22 | 20:17 | 19:05 a7 09:26 (WEA_RE_04) | 16:57 28 09:10 (WEA_RE_05) | 16:15
105:47 | 06:40 107:31 08:38 (WEA_RE_04) | 07:28 08:41 (WEA RE 05) | 08:20
121:20 | 20:14 119:02 48  09:26 (WEA RE_ 04) |16:55 30  09:11 (WEA_RE 05) | 16:15
10549 | 06:42 |07:33 08:38 (WEA_RE_04) | 07:30 08:40 (WEA_RE_05) | 08:22
| 21218 | 20:12 | 19:00 a9 09:27 (WEA_RE_04) | 16:53 32 09:12 (WE 5) | 16:14
105:51 | 06:43 |07:35 08:38 (WEA_RE_04) | 07:32 08:39 (WEA_RE_05) | 08:23
12147 | 20010 [18:58 49 00:27 (WEA_RE_04) [ 16:51 34 09:13 (WEA_RE_05) | 16:13
| 05:52 | 06:45 | 07:37 08:37 (WEA_RE_04) | 07:34 08:39 (WEA_RE_05) | 08:25 10:94 (WEA_RE_03)
|21:45 | 20:07 |18:55 S0 00:27 (WEA_RE_04) | 16:49 34 09:13 (wr:A.,at_os) 116:13 7 10:51 (WEA RE_03)
105:54 | 06:47 | 07:38 08:36 (WEA_RE_04) | 07:35 _RE_05) [08:26 10:42 (WEA_RE_03)
121:43 | 20:05 [18:53 50 09:26 (WEA RE 04) | 16:47 35 09:14 (WFA RE 05) [16:12 11  10:53 (WEA RE_03)
105:5 | 06:48 107:40 08:36 (WEA_RE_04) | 07:37 08:38 (WFA_RE_05) | 08:27 10:40 (WEA_RE_03)
| [20:11 | 20:03 [18:51 50 09:26 (WEA_RE_04) | 16:46 36  09:14 (WEA_RE_05) [16:12 14 10:54 (WEA_RE_03)
9 (0543 |05:57 | 06:50 107:42 08:36 (WEA_RE_04) | 07:39 08:38 (WEA_RE_05) | 08:28 10:40 (WEA_RE_03)
121:53  [21:09 | 20:00 118:48 49  09:25 (WEA_RE_ 04) | 16:44 37  09:15 (WEA RE 05) [16:12 17 10:57 (WEA_RE_03)
10 ]05:14  105:59 | 06:52 107:44 08:37 (WEA_RE_04) | 07:41 08:38 (WEA_RE_05) | 08:29 10:40 (WEA_RE_03)
|21:52  |21:07  |19:58 [18:46 48 09:25 (WEA_RE_04) [16:42 37  09:15 (WEA_RE_05) [16:11 18  10:58 (WEA_RE_03)
106:01 | 06:53 | 07:46 08:37 (WEA_RE_04) | 07:43 08:38 (WEA_RE_05) | 08:31 10:39 (WEA_RE_03)
121:05  |19:55 [18:44 48 09:25 (WEARE_04) [16:41 37 09:15 (WEA_RE_05) [16:11 20 10:59 (WEA_RE_03)
106:02 | 06:55 107:47 08:37 (WEA_RE_04) | 07:45 08:38 (WEA_RE_05) | 08:32 10:39 (WEA_RE_03)
121:03  |19:53 [18:41 47  09:24 (WEA RE 04) [16:39 37 09:15 (WEA RE 05) [16:11 21 11:00 (WEA RE_03)
106:04 | 06:57 | 07:49 08:38 (WEA_RE_04) | 07:47 08:38 (WEA_RE_05) | 08:33 10:39 (WEA RE_03)
121:00  [19:51 [18:39 45  00:23 (WEA_RE_04) [16:37 37 09:15 (WEARE_05) [16:11 21 11:00 (WEA_RE_03)
106:06 | 06:59 |07:51 08:37 (WEA_RE_04) | 07:48 08:39 (WEA_RE_05) | 08:34 10:39 (WEA_RE_03)
120:59 | 19:48 118:37 44 09:21 (WEARF_04) [16:36 36 09:15 (WFA RE_05) [16:11 22 11:01 (WEA RE_03)
106:07 | 07:00 107:53 08:38 (WEA_RE_04) | 07:50 08:39 (WEA_RE_05) | 08:35 10:39 (WEA_RE_03)
120:57 | 19:46 118:35 42 09:20 (WEA_RE_04) | 16:39 36 09:15 (WEA_RE_05) [16:11 23 11:02 (WEA_RE_03)
106:09 | 07:02 107:55 08:39 (WEA_RE_04) | 07:52 08:40 (WEA_RE_05) | 08:36 10:39 (WEA_RE_03)
120:55  19:43 118:32 40 09:19 (WEA RE_ 04) [16:33 35  09:15 (WEA_RE 05) [16:11 24 11:03 (WEA_RE 03)
106:11 | 07:04 | 07:56 08:40 RE_01) | 07:54 08:40 (WEA_RE_05) | 08:36 10:40 (WEA_RE_03)
120:53 | 19:41 118:30 38 09:18 (WEA_RE_04) | 16:31 35  09:15 (WEA_RE_05) [16:11 29 11:04 (WEA_RE_03)
106:12 | 07:05 107:58 08:41 (WEA_RE_04) | 07:56 08:41 (WEA _RE 05) | 08:37 10:40 (WEA_RE_03)
120:51 119:39 118:28 36 09:17 (WEA_RE_04) | 16:30 34 09:15 (WEA_RE_05) [16:12 25  11:05 (WEA_RE_03)
106:14  |07:07 | 08:00 08:43 (WEA_RE_04) ] 07:58 08:42 (WEA_RE_05) |08:38 10:40 (WEA_RE_03)
12048 ]19:36 118:26 32 09:15 (WEA RE 04) [16:20 33 09:15 (WEA RE 05) [16:12 25  11:05 (WEA RE 03)
106:16 | 07:09 | 08:02 08:45 (WEA_RE 04) | 07:59 08:42 (WEA_RE 05) | 08:38 10:41 (WEA RE_03)
120196 |19:34 118:23 28 09:13 (WEA_RE_04) | 16:27 32 09:14 (WEA_RE_05) [16:12 25 11:06 (WEA_RE_03)
106:18 | 07:11 09:02 (WEA_RE_01) |us1)4 08:47 (WEA_RE_04) | 08:01 08:43 (WEA_RE_05) | 08:39 10:41 (WEA_RE_03)
120:44  19:31 7 (WEA )| 18: 23 09:10 (WEA RE 04) | 16:26 31 09:14 (WEA RE 05) [16:13 25  11:06 (WEA RE_03)
106:19  |07:12 08:50 (WEA_RE_04) | 08:03 08:44 (WEA_RE_03) | 08:90 10:42 (WEA_RE_03)
120142 |19:29 19 17 09:07 (WEA_RE_04) | 16:25 30 09:14 (WEA_RE_05) [16:13 25  11:07 (WEA_RE_03)
106:21 | 07:14 A E 08:58 (WEA_RE_04) | 08:05 08:45 (WEA_RE_05) | 08:40 10:42 (WEA_RE_03)
1 20:40 19:26 25 § _RE ¥ 1 08:59 (WEA RE 04) [16:24 28  09:13 (WEA RE 05) | 16:14 25  11:07 (WEA RE _03)
106:23 07:16 08:51 (WEA_RE_04) | 08:09 | 08:06 08:47 (WEA_RE_05) | 08:41 10:43 (WEA_RE_03)
120:37 19:24 20 09:20 (WEA_RE_04) | 18:15 [16:22 26 09:13 (WEA_RE_05) [16:14 25  11:08 (WEA_RE_03)
106:24 07:17 08:48 (WEA_RE_04) | 07:11 ] 08:08 08:48 (WEA_RE_05) | 08:41 10:43 (WEA_RE_03)
1 20:35 19:22 33 09:21 (WEA_RE 04) | 17:13 [16:21 25  09:13 (WEA RE 05) [16:15 25  11:08 (WEA RE_03)
| 06:26 07:19 08:46 (WEA_RE_04) | 07:13 | 08:10 08:49 (WEA_RE_05) | 08:41 10:44 (WEA_RE_03)
]20:33 19:19 37 09:23 (WEA_RE_04) [ 17:11 [16:20 23 09:12 (WEA_RE_05) [16:15 24 11:08 (WEA_RE_03)
106:28 07:21 08:45 (WEA_RE_04) | 07:15 | 08:11 08:50 (WEA_RE_05) | 08:42 10:44 (WEA_RE_03)
120:31 19:17 39 09:24 (WEA_RE 04) | 17:09 116:19 21 09:11 (WEA RE 05) [16:16 24 11:08 (WEA RE_03)
106:30 07:23 08:43 (WEA_RE_04) | 07:17 108:13 08:52 (WEA_RE_05) | 08:42 10:45 (WEA_RE_03)
| 20:28 19:14 41 09:24 (WEA_RE_04) | 17:07 116:18 18 09:10 (WEA RE_05) [16:17 23 11:08 (WEA_RE_03)
106:31 07:24 08:42 (WEA_RE_04) | 07:19 08:49 (WEA_RE_05) | 08:14 08:54 (WEA RE 05) | 08:42 10:46 (WEA_RE_03)
120:26 19:12 43 09:25(WFARE 04) [17:04 14  09:03 (WEA RE 05) | 16118 15  09:09 (WFA_RE 05) [16:18 22 11:08 (WEA RE_03)
106:33 07:26 08:41 (WEA_RE_04) | 07:20 08:47 (WEA_RE_DS) | 08:16 08:56 (WEA_RE_05) | 08:42 10:47 (WEA_RE_03)
120:24 |19:10 45 09:26 (WEARE_04) [17:02 19 09:06 (WEA_RE_05) [ 16:17 11 09:07 (WEA_RE_05) [16:19 21 11:08 (WEA_RE_03)
106:35 | |07:22 08:45 (WEA_RE_05) | 108:42 10:48 (WEA_RE_03)
l21:25 (21 | [17:00 23 09:08 (WEA_RE_05) | 116:20 21 11:09 (WEA_RE_03)
Sonnenscheinstunden | 508 | 457 | 382 | 330 | 262 | 238
astr.max.mogl Beschattung | | | 318 | 984 | I 563

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

Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (55:MM) Schattenanfang ~ (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 4.1.287 | EMD Intemational A/S, Tel, +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:16 / 43 windrro .
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DNV

Projeke: Lizeraierter Acwends

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_22 - IO 22 Boseler StraBe 502 Wardenburg

Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

Barechnet.

30.09.2025 14:27/4.1.287

|Januar | Februar | Médrz | April | Mai | Juni
1| 08:42 10:32 (WEA_RE_03) | 08:13 09:06 (WEA_RE_0S) | 07:17 08:16 (WEA_RE_04) | 07:04 05:57 | 05:09
| 16:21 4 10:36 (WEA RE 03) | 17:11 28  09:34 (WEA RE 05) | 18:05 35  08:51 (WEA RE 04) | 20:01 20:55 | 21:43
2 | 08:42 08:12 09:07 (WEA_RE_05) | 07:15 08:16 (WEA_RE_04) | 07:02 05:55 | 05:08
| 16:22 17:13 26 09:33 (WEA_RE_05) | 18:07 33  08:49 (WEA_RE_04) | 20:03 20:57 | 21:44
3| 08:42 | 08:10 09:08 (WEA_RE_05) | 07:13 08:17 (WEA_RE_04) | 06:59 | 05:53 | 05:08
| 16:23 |17:15 25 09:33 (WEA RE_05) | 18:09 31  08:48 (WEA RE_04) | 20:05 | 20:58 | 21:45
4]08:41 08:08 09:09 (WEA_RE_05) | 07:11 08:18 (WEA_RE_04) | 06:57 05:51 05:07
16:25 17:17 23 09:32 (WEA RE_05) | 18:11 28  08:46 (WEA _RE_04) | 20:07 21:00 21:46
5] 08:41 08:06 09:10 (WEA RE 05) | 07:08 08:19 (WEA RE_04) | 06:55 05:49 05:06
16:26 17:19 21 09:31 (WEA_RE_05) | 18:12 26  08:45 (WEA_RE_04) | 20:09 21:02 21:48
6 | 08:41 08:05 09:12 (WEA_RE_05) | 07:06 08:21 (WEA_RE_04) | 06:52 05:47 05:05
16:27 17:21 18 09:30 (WEA RE_05) | 18:14 22  08:43 (WEA RE 04) | 20:10 2104 21:49
7 | 08:40 08:03 09:14 (WEA _RE_05) | 07:04 08:23 (WEA RE_04) | 06:50 05:45 05:05
16:28 | 17:23 14 09:28 (WEA RE _05) | 18:16 16  08:39 (WEA RE_04) | 20:12 21:05 21:50
8 | 08:40 | 08:01 09:17 (WEA_RE_05) | 07:01 08:29 (WEA_RE_04) | 06:48 05:43 05:04
16:30 | 17:24 7 09:24 (WEA_RE_05) | 18:18 5 08:34 (WEA_RE_04) | 20:14 21.07 21:50
9]08:39 | 07:59 | 06:59 | 06:45 05:42 | 05:04
16:31 17:26 18:20 20:16 21:09 21:51
10 | 08:39 09:11 (WEA RE 05) | 07:57 06:57 06:43 05:40 05:03
16:33 6 09:17 (WEA_RE_05) | 17:28 18:22 20:18 21:10 21:52
11 | 08:38 09:09 (WEA_RE_05) | 07:55 08:29 (WEA_RE_04) | 06:54 06:41 | 05:38 | 05:03
| 16:34 10 09:19 (WEA_RE_05) | 17:30 11 08:40 (WEA_RE_D4) | 18:24 20:19 21:12 | 21:53
12 | 08:37 09:08 (WEA_RE_05) | 07:53 08:26 (WEA_RE_04) | 06:52 06:38 05:36 | 05:02
16:36 13 09:21 (WEA RE 05) | 17:32 17 08:43 (WEA RE_04) | 18:25 20:21 21:14 21:54
13 | 08:37 09:07 (WEA RE 05) | 07:51 08:24 (WEA RE_04) | 06:50 06:36 05:35 05:02
16:37 16 09:23 (WEA_RE_05) | 17:34 22  08:46 (WEA_RE_04) | 18:27 20:23 21:15 21:54
14 | 08:36 09:06 (WEA_RE_05) | 07:42 08:22 (WEA_RE_04) | 06:47 06:34 05:33 05:02
16:39 18  09:24 (WEA RE 05) | 17:36 25 08:47 (WEA RE_04) | 18:29 20:25 21:17 | 21:55
15 | 08:35 09:05 (WEA_RE_05) | 07:47 08:21 (WEA_RE_04) | 06:45 | 06:32 | 05:31 | 05:02
16:40 21 09:26 (WEA_RE_05) | 17:38 28  08:49 (WEA_RE_04) | 18:31 20:26 21:19 21:56
16 | 08:34 09:05 (WEA RE_05) | 07:45 08:20 (WEA RE_04) | 06:43 06:29 05:30 05:01
16:42 22 09:27 (WEA_RE_05) | 17:40 30  08:50 (WEA_RE_04) | 18:33 20:28 21:20 21:56
17 | 08:33 09:05 (WEA_RE_05) | 07:43 08:18 (WEA_RE_04) | 06:40 06:27 05:28 05:01
| 16:44 23 09:28 (WEA_RE_05) | 17:42 32  08:50 (WEA_RE_04) | 18:34 20:30 2122 | 21:57
18 | 08:32 09:05 (WEA RE 05) | 07:41 08:17 (WEA RE _04) | 06:38 06:25 05:27 | 05:01
16:45 24  09:29 (WEA_RE_05) | 17:44 34  08:51 (WEA_RE_04) | 18:36 20:32 21:24 21:57
19 | 08:31 09:04 (WEA RE_05) | 07:39 08:17 (WEA RE_04) | 06:35 06:22 05:25 05:01
16:47 26 09:30 (WEA RE 05) | 17:46 35 08:52 (WEA RE _04) | 18:38 20:34 21:25 21:57
20 | 08:30 09:04 (WEA_RE_05) | 07:37 08:16 (WEA_RE_04) | 06:33 06:20 05:24 05:01
16:49 27 09:31 (WEA_RE_05) | 17:48 37  08:53 (WEA_RE_04) | 18:40 20:35 21:27 21:58
21 | 08:29 09:04 (WEA RE _05) | 07:35 08:16 (WEA RE 04) | 06:31 06:18 05:22 05:01
16:50 28 09:32 (WEA_RE 05) | 17:50 37 08:53 (WEA_RE_04) | 18:42 20:37 21:28 21:58
22 | 08:27 09:03 (WEA_RE_05) | 07:33 08:15 (WEA_RE_04) | 06:28 06:16 05:21 05:02
116:52 29 09:32 (WEA RE 05) | 17:52 38  08:53 (WEA RE_04) | 18:44 20:39  |21:30 | 21:58
23 | 08:26 09:04 (WEA_RE_05) | 07:31 08:15 (WEA_RE_04) | 06:26 06:14 | 05:19 | 05:02
| 16:54 29 09:33 (WEA_RE_05) | 17:53 38 08:53 (WEA_RE_04) | 18:45 20:41 21:31 21:58
24 | 08:25 09:03 (WEA_RE_05) | 07:29 08:15 (WEA RE_04) | 06:23 06:12 05:18 05:02
| 16:56 30 09:33 (WEA RE_05) | 17:55 38 08:53 (WEA RE_04) | 18:47 20:43 21:33 21:58
25 | 08:24 09:04 (WEA_RE_05) | 07:26 08:15 (WEA_RE_04) | 06:21 06:09 05:17 05:03
| 16:58 30 09:34 (WEA_RE_0S) | 17:57 38  08:53 (WEA_RE_04) | 18:49 20:44 | 21:34 | 21:58
26 | 08:22 09:04 (WEA_RE_05) | 07:24 08:14 (WEA_RE_04) | 06:19 06:07 | 05:16 | 05:03
117:00 30 09:34 (WEA_RE 05) | 17:5¢ 38  08:52 (WEA_RE_04) | 18:51 20:46 | 21:35 | 21:58
27 | 08:21 09:04 (WEA _RE_05) | 07:22 08:15 (WEA RE_04) | 06:16 06:05 05:14 | 05:03
| 17:01 31 09:35 (WEA RE 05) | 18:01 37 08:52 (WEA RE_04) | 18:52 20:48 21:37 | 21:58
28 | 08:19 09:04 (WEA_RE_05) | 07:20 08:16 (WEA_RE_04) | 06:14 06:03 05:13 | 05:04
|17:03 30 09:34 (WEA_RE_05) | 18:03 35 08:51 (WEA_RE_04) | 18:54 | 20:50 | 21:38 | 21:58
29 | 08:18 09:04 (WEA RE_05) | | 07:11 | 06:01 | 05:12 | 05:04
|17:05 30 09:34 (WEA_RE_05) | | 19:56 | 20:51 | 21:39 | 21:58
30 | 08:16 09:05 (WEA RE_05) 07:09 05:59 05:11 | 05:05
|17:07 30  09:35 (WEA RE 05) 19:58 20:53 21:41 | 21:58
31| 08:15 09:06 (WEA_RE_05) 07:07 05:10 |
|17:09 28 09:34 (WEA_RE_05) 20:00 21:42 |
Sonnenscheinstunden | 254 | 275 | 367 | 418 | 490 | 505
astr.max.mogl.Beschattung | 535 | 732 | 196 | | |

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

Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

WindFRE.
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DNV

Projeke: Lizeraierter Acwends

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_22 - IO 22 Boseler StraBe 502 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

|Juli |Aug |Sep ejOktob |November | Dezember
1] 05:06 | 05:44 06:36 07:28 07:24 08:17 08:51 (WEA_RE_0S)
21:58 | 21:24 20:19 19:07 16:59 16:16 11 09:02 (WEA RE 05)
2 | 05:08 | 05:46 06:38 07:30 07:26 08:19 08:54 (WEA_RE_05)
21:57 | 21:22 20:17 19:05 16:57 16:15 6 09:00 (WEA_RE_05)
3]05:07 | 05:47 | 06:40 | 07:31 | 07:28 08:46 (WEA_RE_05) | 08:20
| 21:57 | 21:20 | 20:14 | 19:02 | 16:55 8  08:54 (WEA RE 05) | 16:15
4| 05:08 05:49 06:42 07:33 07:30 08:43 (WEA_RE_05) | 08:22
21:56 21:18 20:12 19:00 16:53 15 08:58 (WEA RE 05) | 16:14
5| 05:09 05:51 06:43 07:35 07:32 08:41 (WEA_RE_05) | 08:23
21:56 21:17 20:10 18:58 16:51 19 09:00 (WEA_RE_05) | 16:13
6 | 05:10 05:52 06:45 07:37 09:02 (WEA_RE_04) | 07:34 08:40 (WEA_RE_0S) | 08:25
21:55 21:15 20:07 18:55 12 09:14 (WEA RE 04) | 16:49 21 09:01 (WEA RE 05) | 16:13
7] 05:11 05:54 06:47 07:38 08:56 (WEA RE_04) | 07:35 08:39 (WEA RE_05) | 08:26
21:55 | 21:13 20:05 18:53 18  09:16 (WEA RE_04) | 16:47 23 09:02 (WEA_RE_05) | 16:12
8 | 05:12 | 05:56 06:48 07:40 08:55 (WEA _RE_04) | 07:37 08:38 (WEA_RE_05S) | 08:27
21:5¢ | 2111 20:03 18:51 24 09:19 (WEA RE_04) | 16:46 25  09:03 (WEA_RE_05) | 16:12
9]05:13 | 05:57 06:50 | 07:42 08:53 (WEA_RE_04) | 07:39 08:37 (WEA_RE_05) | 08:28
21:53 21:09 20:00 18:48 27  09:20 (WEA_RE_04) | 16:44 27  09:04 (WEA _RE 05) | 16:12
10 | 05:14 05:59 06:52 07:44 08:52 (WEA_RE_04) | 07:41 08:37 (WEA_RE_05) | 08:30
21:52 21:07 19:58 18:46 30 09:22 (WEA_RE_04) | 16:42 28  09:05 (WEA_RE_05) | 16:11
11]05:15 | 06:01 | 06:53 | 07:46 08:51 (WEA_RE_04) | 07:43 08;36 (WEA_RE_05) | 08:31 10:22 (WEA_RE_03)
|21:52 | 21:05 19:55 | 18:44 32 09:23 (WEA_RE_04) | 16:41 29  09:05 (WEA_RE_05) | 16:11 4 10:26 (WEA_RE_03)
12 | 05:16 | 06:02 06:55 | 07:47 08:50 (WEA_RE_04) | 07:45 08:36 (WEA_RE_0S5) | 08:32 10:21 (WEA_RE_03)
21:51 21:03 19:53 16:41 34 09:24 (WEA _RE_04) | 16:39 30 09:06 (WEA RE_05) | 16:11 7 10:28 (WEA_RE _03)
13 | 05:17 06:04 06:57 07:49 08:49 (WEA_RE_04) | 07:47 08:36 (WEA_RE _05) | 08:33 10:20 (WEA_RE_03)
21:50 21:01 19:51 18:39 35 09:24 (WEA_RE_04) | 16:37 30 09:06 (WEA_RE_DS) | 16:11 10  10:30 (WEA_RE_03)
14 | 05:18 06:06 06:59 07:51 08:47 (WEA_RE_04) | 07:49 08:36 (WEA_RE_05) | 08:34 10:20 (WEA_RE_03)
21:49 | 20:59 19:48 18:37 37 09:24 (WEA _RE_04) | 16:36 30 09:06 (WEA RE_0S) | 16:11 11 10:31 (WEA RE_03)
15 | 05:19 | 06:07 07:00 | 07:53 08:47 (WEA_RE_04) | 07:50 08:36 (WEA_RE_05) | 08:35 10:19 (WEA_RE_03)
21:48 20:57 19:46 18:35 37 09:24 (WEA_RE_D4) | 16:34 31 09:07 (WEA_RE_O5) | 16:11 13 10:32 (WEA_RE_03)
16 | 05:21 06:09 07:02 07:55 08:47 (WEA_RE _04) | 07:52 08:37 (WEA_RE_05) | 08:36 10:20 (WEA RE_03)
21:47 20:55 19:43 18:32 37 09:24 (WEA_RE_04) | 16:33 30 09:07 (WEA_RE_O5) | 16:11 13 10:33 (WEA_RE_03)
17 | 05:22 06:11 07:04 07:56 08:46 (WEA_RE_04) | 07:54 08:37 (WEA_RE_05) | 08:36 10:20 (WEA_RE_03)
| 21:46 | 20:53 19:41 | 18:30 38 09:24 (WEA_RE_04) | 16:31 30 09:07 (WEA_RE_O05) | 16:11 14 10:34 (WEA_RE_03)
18 | 05:23 | 06:12 07:05 | 07:58 08:46 (WEA RE 04) | 07:56 08:37 (WEA _RE_05) | 08:37 10:20 (WEA RE 03)
21:44 20:51 19:39 18:28 38 09:24 (WEA_RE_04) | 16:30 30 09:07 (WEA_RE_05) | 16:12 15 10:35 (WEA_RE_03)
19 | 05:25 06:14 07:07 08:00 08:46 (WEA_RE_04) | 07:58 08:38 (WEA _RE_05) | 08:38 10:20 (WEA _RE_03)
21:43 20:48 19:36 18:26 38 09:24 (WEA RE_04) | 16:29 29  09:07 (WEA_RE_05) | 16:12 15  10:35 (WEA RE 03)
20 | 05:26 06:16 07:09 08:02 08:46 (WEA_RE_04) | 07:59 08:38 (WEA_RE_05) | 08:39 10:21 (WEA_RE_03)
21:42 20:46 19:34 18:23 38 09:24 (WEA_RE_04) | 16:27 29 09:07 (WEA_RE_0S) | 16:12 15  10:36 (WEA_RE_03)
21 | 05:27 06:18 07:11 08:04 08:46 (WEA RE_04) | 08:01 08:39 (WEA RE_05) | 08:39 10:20 (WEA RE 03)
21:41 20:44 19:31 18:21 37 09:23 (WEA_RE_04) | 16:26 28 09:07 (WEA_RE_O5) | 16:13 16  10:36 (WEA_RE_03)
22 1 05:29 06:19 07:12 08:06 08:47 (WEA_RE_04) | 08:03 08:40 (WEA_RE_05) | 08:40 10:21 (WEA_RE_03)
121:39  |20:42  [19:29 | 16:19 36 09:23(WEA RE 04) | 16:25 27 09:07 (WEA RE 05) | 16:13 16  10:37 (WEA RE 03)
23]05:30 |06:21 | 07:14 | 08:07 08:47 (WEA_RE_04) | 08:05 08:41 (WEA_RE_05) | 08:40 10:22 (WEA_RE_03)
| 21:38 20:40 19:26 18:17 35 09:22 (WEA_RE_04) | 16:24 26 09:07 (WEA_RE_OS) | 16:14 15 10:37 (WEA_RE_03)
24 | 05:32 06:23 07:16 06:09 08:48 (WEA RE_04) | 08:06 08:42 (WEA _RE 05) | 08:41 10:23 (WEA RE_03)
| 21:36 20:37 19:24 18:15 34  09:22 (WEA RE_04) | 16:22 25 09:07 (WEA _RE 05) | 16:14 15 10:38 (WEA _RE 03)
25 | 05:33 06:24 07:17 07:11 07:49 (WEA_RE_04) | 08:08 08:43 (WEA_RE_05) | 08:41 10:23 (WEA_RE_03)
| 21:35 | 20:35 19:22 | 17:13 32 08:21 (WEA_RE_04) | 16:21 23 09:06 (WEA_RE_0S) | 16:15 15 10:38 (WEA_RE_03)
26 | 05:35 | 06:26 07:19 | 07:13 07:49 (WEA_RE_04) | 08:10 08:44 (WEA_RE_05) | 08:41 10:24 (WEA_RE_03)
|21:34 | 20:33 19:19 | 17:11 31 08:20 (WEA_RE_04) | 16:20 22 09:06 (WEA_RE_05) | 16:15 14  10:38 (WEA_RE_03)
27 | 05:36 | 06:28 07:21 07:15 07:51 (WEA RE_04) | 08:11 08:45 (WEA_RE_05) | 08:42 10:24 (WEA_RE_03)
| 21:32 | 20:31 19:17 17:08 27 08:18 (WEA RE _04) | 16:19 20 09:05 (WEA _RE _05) | 16:16 14 10:38 (WEA RE 03)
28 |05:38 | 06:30 07:23 07:17 07:52 (WEA_RE_04) | 08:13 08:46 (WEA_RE_05) | 08:42 10:25 (WEA_RE_03)
| 21:30 | 20:28 19:14 | 17:07 25 08:17 (WEA_RE_04) | 16:18 19  09:05 (WEA_RE_05) | 16:17 13 10:38 (WEA_RE_03)
29 | 05:39 | 06:31 07:24 | 07:19 07:54 (WEA _RE_04) | 08:14 08:48 (WEA _RE_05) | 08:42 10:26 (WEA_RE_03)
| 21:29 | 20:26 | 19:12 | 17:05 21 08:15 (WEA_RE_04) | 16:18 16 09:04 (WEA_RE_05) | 16:18 12 10:38 (WEA_RE_03)
30 | 05:41 | 06:33 07:26 07:20 07:56 (WEA _RE_04) | 08:16 08:49 (WEA _RE_05) | 08:42 10:27 (WEA_RE_03)
| 21:27 | 20:24 19:10 17:03 16 08:12 (WEA RE_04) | 16:17 14 09:03 (WEA RE_05) | 16:19 11 10:38 (WEA _RE 03)
31 | 05:42 | 06:35 07:22 08:00 (WEA_RE_04) | 08:42 10:29 (WEA_RE_03)
| 21:26 | 20:22 17:01 8 08:08 (WEA_RE_04) | 16:20 9  10:38 (WEA_RE_03)
Sonnenscheinstunden | 508 | 457 | 382 | 330 | 262 | 238
astr.max.mogl.Beschattung | | | | 777 | 684 | 284
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (55:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 4.1.287 | EMD Intemational A/S, Tel, +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:16 / 45 windero .
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DNV

Projeke: Lizeraierter Acwends

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_23 - 10 23 Boseler StraBe 490 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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 | Médrz | April | Mai |Juni

1) 08:42 09:17 (WEA_RE_05) | 08:13 09:28 (WEA_RE_0S) | 07:17 08:38 (WEA_RE_04) | 07:04 05:57 05:09

| 16:21 20 09:37 (WEA RE_05) | 17:11 17 09:45 (WEA RE 05) | 18:05 25 09:03 (WEA RE 04) | 20:01 20:55 21:43

2| 08:42 09:17 (WEA_RE_05) | 08:12 09:30 (WEA_RE_05) | 07:15 08:40 (WEA_RE_04) | 07:02 05:55 05:08

| 16:22 21 09:38 (WEA_RE_05) | 17:13 13 09:43 (WEA_RE_05) | 18:07 21  09:01 (WEA_RE_04) | 20:03 20:57 21:44

3| 08:42 09:16 (WEA_RE_05) | 08:10 09:35 (WEA_RE_05) | 07:13 08:43 (WEA_RE_04) | 06:59 | 05:53 | 05:08

| 16:23 23 09:39 (WEA RE 05) | 17:15 S 09:40 (WEA RE 05) | 18:09 15 08:58 (WEA RE 04) | 20:05 | 20:58 | 21:45

4| 08:41 09:17 (WEA_RE_05) | 08:08 08:46 (WEA_RE_04) | 07:11 06:57 05:51 05:07

16:25 23 09:40 (WEA RE_05) | 17:17 13 08:59 (WEA RE_04) | 18:11 20:07 21:00 21:46

5] 08:41 09:16 (WEA_RE_05) | 08:06 08:43 (WEA RE 04) | 07:08 06:55 05:49 05:06

16:26 24 09:40 (WEA_RE_05) | 17:19 19  09:02 (WEA_RE_04) | 18:12 20:09 21:02 | 21:48

6 | 08:41 09:17 (WEA_RE_05) | 08:05 08:41 (WEA_RE_04) | 07:06 06:52 05:47 05:05

16:27 25 09:42 (WEA RE 05) | 17:21 23 09:04 (WEA RE_04) | 18:14 20:10 21:04 21:49

7 | 08:40 09:16 (WEA _RE_05) | 08:03 08:39 (WEA _RE_04) | 07:04 06:50 05:45 05:05

16:28 26  09:42 (WEA RE 05) | 17:23 27  09:06 (WEA RE_04) | 18:16 20:12 21:05 21:50

8 | 08:40 09:16 (WEA _RE 05) | 08:01 08:38 (WEA_RE_04) | 07:01 06:48 05:43 05:04

16:30 27 09:43 (WEA_RE_05) | 17:24 29  09:07 (WEA_RE_04) | 18:18 20:14 21:07 21:50

9]08:39 09:17 (WEA_RE_05) | 07:59 08:37 (WEA_RE_04) | 06:59 06:45 | 05:42 | 05:04

16:31 27 09:44 (WEA_RE_05) | 17:26 32 09:09 (WEA RE_04) | 18:20 20:16 21:09 21:51

10 | 08:39 09:17 (WEA RE_05) | 07:57 08:36 (WEA_RE_04) | 06:57 06:43 05:40 05:03

16:33 28 09:45 (WEA_RE_05) | 17:28 34 09:10 (WEA_RE_04) | 18:22 20:18 21:10 21:52

11 | 08:38 09:17 (WEA_RE_05) | 07:55 08:35 (WEA_RE_04) | 06:54 | 06:41 |]05:38 | 05:03

|16:33 28 09:45(WEA RE 05) | 17:30 36 09:11 (WEA_RE_04) | 18:24 |20:19  |21:12 | 21:53

12 | 08:37 09:17 (WEA_RE_05) | 07:53 08:34 (WEA_RE_04) | 06:52 | 06:38 | 05:36 | 05:02

16:36 29 09:46 (WEA RE _05) | 17:32 37 09:11 (WEA RE _04) | 18:25 20:21 21:14 21:54

13 | 08:37 09:17 (WEA_RE_05) | 07:51 08:34 (WEA RE_04) | 06:50 06:36 05:35 05:02

16:37 29 09:46 (WEA_RE_05) | 17:34 38 09:12 (WEA_RE_04) | 18:27 20:23 21:15 21:54

14 | 08:36 09:17 (WEA_RE_05) | 07:49 08:33 (WEA_RE_04) | 06:47 06:34 05:33 05:02

16:39 30 09:47 (WEA RE_05) | 17:36 40 09:13 (WEA RE_04) | 18:29 | 20:25 21:17 | 21:55

15 | 08:35 09:17 (WEA_RE_05) | 07:47 08:33 (WEA_RE_04) | 06:45 | 06:31 | 05:31 | 05:01

16:40 31 09:48 (WEA_RE_05) | 17:38 40 09:13 (WEA_RE_04) | 18:31 20:26 21:19 21:56

16 | 08:34 09:17 (WEA_RE_05) | 07:45 08:33 (WEA_RE_04) | 06:43 06:29 05:30 05:01

16:42 31 09:48 (WEA_RE_05) | 17:40 41 09:14 (WEA_RE_04) | 18:33 20:28 21:20 21:56

17 | 08:33 09:18 (WEA_RE_05) | 07:43 08:32 (WEA_RE_04) | 06:40 06:27 05:28 05:01

116:44 31  09:49 (WEA_RE 05) | 17:42 41  09:13 (WEA_RE_04) | 18:34 20:30 |21:22 | 21:57

18 | 08:32 09:18 (WEA _RE_05) | 07:41 08:32 (WEA _RE_04) | 06:38 06:25 | 05:27 | 05:01

16:45 32 09:50 (WEA_RE_05) | 17:44 41  09:13 (WEA_RE_04) | 18:36 20:32 21:24 21:57

19 | 08:31 09:18 (WEA _RE_05) | 07:39 08:32 (WEA _RE_04) | 06:35 06:22 05:25 05:01

16:47 31 09:49 (WEA RE 05) | 17:46 41 09:13 (WEA _RE 04) | 18:38 20:34 21:25 21:57

20 | 08:30 09:18 (WEA_RE_05) | 07:37 08:32 (WEA_RE_04) | 06:33 06:20 05:24 05:01

16:49 32 09:50 (WEA_RE_05) | 17:48 41 09:13 (WEA_RE_04) | 18:40 20:35 21:27 21:58

21 | 08:29 09:19 (WEA RE _05) | 07:35 08:32 (WEA RE 04) | 06:31 06:18 05:22 05:01

16:50 31 09:50 (WEA_RE_05) | 17:50 41 09:13 (WEA_RE_04) | 18:42 20:37 21:28 21:58

22 | 08:27 09:19 (WEA_RE_05) | 07:33 08:32 (WEA_RE_04) | 06:28 06:16 05:21 05:02

|16:52 31 09:50 (WEA RE 05) | 17:52 40  09:12 (WEA RE_04) | 18:44 120:39  |21:30 | 21:58

23 | 08:26 09:20 (WEA_RE_05) | 07:31 08:33 (WEA_RE_04) | 06:26 | 06:144 | 05:19 | 05:02

| 16:54 31 09:51 (WEA_RE_05) | 17:53 38 09:11 (WEA_RE_04) | 18:45 20:41 21:31 21:58

24 | 08:25 09:19 (WEA RE _05) | 07:29 08:33 (WEA RE_04) | 06:23 06:12 05:18 05:02

| 16:56 31  09:50 (WEA RE_05) | 17:55 38 09:11 (WEA RE_04) | 18:47 20:43 21:33 21:58

25 | 08:24 09:21 (WEA_RE_05) | 07:26 08:34 (WEA_RE_04) | 06:21 06:09 05:17 05:03

| 16:58 29 09:50 (WEA_RE_05) | 17:57 36  09:10 (WEA_RE_04) | 18:49 | 20:44 | 21:34 | 21:58

26 | 08:22 09:21 (WEA_RE_05) | 07:24 08:34 (WEA_RE_04) | 06:19 | 06:07 | 05:16 | 05:03

| 17:00 29 09:50 (WEA_RE_05) | 17:59 34 09:08 (WEA_RE_04) | 18:51 | 20:46 | 21:35 | 21:58

27 | 08:21 09:22 (WEA_RE_05) | 07:22 08:35 (WEA_RE_04) | 06:16 06:05 05:14 05:03

| 17:01 28  09:50 (WEA RE 05) | 18:01 32 09:07 (WEA _RE_04) | 18:52 20:48 21:37 21:58

28 | 08:19 09:23 (WEA_RE_05) | 07:20 08:37 (WEA_RE_04) | 06:14 06:03 05:13 05:04

| 17:03 26 09:49 (WEA_RE_05) | 18:03 29 09:06 (WEA_RE_04) | 18:54 | 20:50 | 21:38 | 21:58

29 | 08:18 09:23 (WEA RE_05) | | 07:11 | 06:01 | 05:12 | 05:04

| 17:05 25 09:48 (WEA_RE_05) | | 19:56 | 20:51 | 21:32 | 21:58

30 | 08:16 09:25 (WEA_RE_05) 07:09 05:59 05:11 05:05

| 17:07 23 09:48 (WEA RE 05) 19:5¢ 20:53 21:41 21:58
31| 08:15 09:26 (WEA_RE_05) 07:07 05:10
| 17:00 21 09:47 (WEA_RE_05) 20:00 21:42

Sonnenscheinstunden | 254 | 275 | 367 | 418 | 490 | 505

astr.max.mogl.Beschattung | 853 | 896 | 61 | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (55:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 4.1.287 | EMD Intemational A/S, Tel, +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:16 / 46 windero .
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DNV

Projeke: Lizeraierter Acwends

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_23 - 10 23 Boseler StraBe 490 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

|Juli |Aug |Sep ejOktob |November | Dezember
1] 05:06 | 05:44 06:36 07:28 07:24 08:05 (WEA_RE_04) | 08:17 08:59 (WEA_RE_05S)
21:58 | 21:24 20:19 19:07 16:59 34 08:39 (WEA RE _04) | 16:16 28 09:27 (WEA RE 05)
2]05:06 | 05:46 06:38 07:30 07:26 08:06 (WEA_RE_04) | 08:19 09:00 (WEA_RE_05)
21:57 | 21:22 20:17 19:05 16:57 32 08:38 (WEA_RE_04) | 16:15 28 09:28 (WEA_RE_05)
3]05:07 | 05:47 | 06:40 | 07:31 | 07:28 08:08 (WEA_RE_04) | 08:20 09:00 (WEA_RE_05)
| 21:57 | 21:20 | 20:14 | 19:02 | 16:55 29 08:37 (WEA RE 04) | 16:15 27 09:27 (WEA RE_05)
4| 05:08 05:49 06:42 07:33 07:30 08:09 (WEA_RE_04) | 08:22 09:01 (WEA_RE_0S)
21:56 21:18 20:12 19:00 16:53 27 08:36 (WEA RE 04) | 16:14 27 09:28 (WEA RE_05)
5| 05:09 05:51 06:43 07:35 07:32 08:11 (WEA RE_04) | 08:23 09:02 (WEA _RE 05)
21:56 21:17 20:10 18:58 16:51 23 08:34 (WEA_RE_04) | 16:13 25 09:27 (WEA_RE_05)
6 | 05:10 05:52 06:45 07:37 07:34 08:13 (WEA_RE_04) | 08:25 09:03 (WEA_RE_05S)
21:55 21:15 20:07 18:55 16:49 19 08:32 (WEA RE 04) | 16:13 25  09:28 (WEA RE_05)
7] 05:11 05:54 06:47 07:38 07:35 08:16 (WEA RE_04) | 08:26 09:03 (WEA_RE_05)
21:55 | 21:13 20:05 18:53 16:47 13 08:29 (WEA RE_04) | 16:12 24 09:27 (WEA_RE_05)
8 | 05:12 | 05:56 06:48 07:40 07:37 09:04 (WEA RE_05) | 08:27 09:04 (WEA_RE 05)
21:54 | 21:11 20:03 18:51 16:46 6 09:10 (WEA_RE_05) | 16:12 23 09:27 (WEA_RE_05)
9]05:13 | 05:57 06:50 | 07:42 07:39 09:00 (WEA_RE_05) | 08:28 09:05 (WEA_RE_05)
21:53 21:09 20:00 18:48 16:44 14 09:14 (WEA RE 05) | 16:12 23 09:28 (WEA_RE_05)
10 | 05:14 05:59 06:52 07:44 09:20 (WEA_RE_04) | 07:41 08:58 (WEA_RE_05) | 08:30 09:06 (WEA_RE_05)
21:52 21:07 19:58 18:46 9 09:29 (WEA_RE_04) | 16:42 18  09:16 (WEA_RE_05) | 16:11 21 09:27 (WEA_RE_05)
11]05:15 | 06:01 | 06:53 | 07:46 09:16 (WEA_RE_04) | 07:43 08;57 (WEA_RE_05) | 08:31 09:07 (WEA_RE_05)
|21:52 | 21:05 19:55 | 18:44 18 09:34 (WEA_RE 04) [ 16:41 21  09:18 (WEA_RE 05) | 16:11 20 09:27 (WEA_RE_05)
12 | 05:16 | 06:02 06:55 | 07:47 09:13 (WEA_RE_04) | 07:45 08:56 (WEA_RE_05) | 08:32 09:08 (WEA_RE_05)
21:51 21:03 19:53 16:41 23 09:36 (WEA RE_04) | 16:39 23 09:19 (WEA_RE_05) | 16:11 19 09:27 (WEA_RE_05)
13 | 05:17 06:04 06:57 07:49 09:11 (WEA_RE_04) | 07:47 08:55 (WEA_RE _05) | 08:33 09:08 (WEA_RE_05)
21:50 21:01 19:51 18:39 27 09:38 (WEA_RE_04) | 16:37 25 09:20 (WEA_RE_D0S) | 16:11 19 09:27 (WEA_RE_05S)
14 | 05:18 06:06 06:59 07:51 09:08 (WEA_RE_04) | 07:49 08:54 (WEA_RE_05) | 08:34 09:09 (WEA_RE_05)
21:49 | 20:59 19:48 18:37 31 09:39 (WEA_RE_04) | 16:36 27  09:21 (WEA _RE_05) | 16:11 18 09:27 (WEA_RE_05)
15 | 05:19 | 06:07 07:00 | 07:53 09:07 (WEA_RE_04) | 07:50 08:54 (WEA_RE_05) | 08:35 09:10 (WEA_RE_05)
21:48 20:57 19:46 18:35 33  09:40 (WEA_RE_04) | 16:34 28 09:22 (WEA_RE_05) | 16:11 17 09:27 (WEA_RE_0S)
16 | 05:21 06:09 07:02 07:55 09:06 (WEA _RE _04) | 07:52 08:54 (WEA_RE_05) | 08:36 09:11 (WEA_RE_05)
21:47 20:55 19:43 18:32 35 09:41 (WEA_RE_04) | 16:33 29 09:23 (WEA_RE_O5) | 16:11 17  09:28 (WEA_RE_05S)
17 | 05:22 06:11 07:04 07:56 09:05 (WEA_RE_04) | 07:54 08:54 (WEA_RE_05) | 08:36 09:12 (WEA_RE_05)
| 21:46 | 20:53 19:41 | 18:30 37 09:42 (WEA_RE_04) | 16:31 29 09:23 (WEA_RE_05) | 16:11 16  09:28 (WEA_RE_0S)
18 | 05:23 | 06:12 07:05 | 07:58 09:04 (WEA RE 04) | 07:56 08:53 (WEA _RE_05) | 08:37 09:13 (WEA _RE_05)
21:44 20:51 19:39 18:28 38 09:42 (WEA_RE_04) | 16:30 31 09:24 (WEA_RE_05) | 16:12 15  09:28 (WEA_RE_0S)
19 | 05:25 06:14 07:07 08:00 09:04 (WEA _RE_04) | 07:58 08:54 (WEA RE_05) | 08:38 09:13 (WEA _RE 05)
21:43 20:48 19:36 18:26 39 09:43 (WEA RE_04) | 16:29 31 09:25(WEA RE 05) | 16:12 15 09:28 (WEA_RE_05)
20 | 05:26 06:16 07:09 08:02 09:03 (WEA_RE_04) | 07:59 08:54 (WEA_RE_05) | 08:39 09:14 (WEA_RE_05)
21:42 20:46 19:34 18:23 40  09:43 (WEA_RE_04) | 16:27 31 09:25 (WEA_RE_0S) | 16:12 15  09:29 (WEA_RE_05)
21 | 05:27 06:18 07:11 08:04 09:03 (WEA RE_04) | 08:01 08:54 (WEA RE 05) | 08:39 09:14 (WEA RE_05)
21:41 20:44 19:31 18:21 40 09:43 (WEA_RE_04) | 16:26 31 09:25 (WEA_RE_05) | 16:13 15  09:29 (WEA_RE_0S)
22 | 05:29 06:19 07:12 08:086 09:02 (WEA_RE_04) | 08:03 08:54 (WEA_RE_05) | 08:40 09:15 (WEA_RE_05)
121:39 | 20:42  [19:29 | 16:19 42 09:44 (WEA RE 04) | 16:25 32  09:26 (WEA RE 05) | 16:13 15  09:30 (WEA RE 05)
23]05:30 |06:21 | 07:14 | 08:07 09:02 (WEA_RE_04) | 08:05 08:55 (WEA_RE_05) | 08:40 09:15 (WEA_RE_05)
| 21:38 20:40 19:26 18:17 42  09:44 (WEA_RE_04) | 16:24 31 09:26 (WEA_RE_OS) | 16:14 15 09:30 (WEA_RE_0S)
24 | 05:32 06:23 07:16 06:09 09:02 (WEA _RE_04) | 08:06 08:55 (WEA _RE 05) | 08:41 09:16 (WEA _RE_05)
| 21:36 20:37 19:24 18:15 41 09:43 (WEA RE_04) | 16:22 32 09:27 (WEA _RE 05) | 16:14 15 09:31 (WEA RE 05)
25 | 05:33 06:24 07:17 07:11 08:02 (WEA_RE_04) | 08:08 08:56 (WEA_RE_05) | 08:41 09:16 (WEA_RE_05)
| 21:35 | 20:35 19:22 | 17:13 41 08:43 (WEA_RE_04) | 16:21 31 09:27 (WEA_RE_0S) | 16:15 15 09:31 (WEA_RE_0S)
26 | 05:35 | 06:26 07:19 | 07:13 08:02 (WEA_RE_04) | 08:10 08:56 (WEA_RE_05) | 08:41 09:16 (WEA_RE_05)
|21:34 | 20:33 19:19 | 17:11 41 08:43 (WEA_RE_04) | 16:20 31 09:27 (WEA_RE_05) | 16:15 16  09:32 (WEA_RE_05)
27 | 05:36 | 06:28 07:21 07:15 08:03 (WEA RE_04) | 08:11 08:56 (WEA_RE_05) | 08:42 09:16 (WEA_RE_05)
| 21:32 | 20:31 19:17 17:08 40 08:43 (WEA RE_04) | 16:19 31  09:27 (WEA _RE _05) | 16:16 16 09:32 (WEA RE 05)
28 |05:38 | 06:30 07:23 07:17 08:03 (WEA_RE_04) | 08:13 08:57 (WEA_RE_05) | 08:42 09:16 (WEA_RE_05)
| 21:30 | 20:28 19:14 | 17:07 39 08:42 (WEA_RE_04) | 16:18 30 09:27 (WEA_RE_O05) | 16:17 17  09:33 (WEA_RE_05)
29 | 05:39 | 06:31 07:24 | 07:19 08:03 (WEA _RE_04) | 08:14 08:58 (WEA _RE_05) | 08:42 09:16 (WEA_RE_0S)
| 21:29 | 20:26 | 19:12 | 17:04 39 08:42 (WEA_RE_04) | 16:18 29 09:27 (WEA_RE_05) | 16:18 18  09:34 (WEA_RE_05)
30 | 05:41 | 06:33 07:26 07:20 08:04 (WEA RE_04) | 08:16 08:58 (WEA_RE_05) | 08:42 09:16 (WEA_RE_05)
| 21:27 | 20:24 19:10 17:02 37 08:41 (WEA RE_04) | 16:17 29 09:27 (WEA_RE_05) | 16:19 19  09:35 (WEA_RE_05)
31 | 05:42 | 06:35 07:22 08:05 (WEA_RE_04) | 08:42 09:16 (WEA_RE_05)
| 21:25 | 20:21 17:01 35 08:40 (WEA_RE_04) | 16:20 20 09:36 (WEA_RE_05)

Sonnenscheinstunden | 508 | 457 | 382 | 330 | 262 | 238
astr.max.mogl.Beschattung | | | | 767 | 797 | 603
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (55:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 4.1.287 | EMD Intemational A/S, Tel, +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:16 / 47 windero .
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DNV

Projeke: Lizeraierter Acwends

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_24 - 10 24 Boseler StraBe 464 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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 | April |Mai | Juni

1| 08:42 09:43 (WEA_RE_05) | 08:13 09:07 (WEA_RE_04) | 07:17 09:22 (WEA_RE_04) | 07:04 05:57 05:09

| 16:21 37 10:20 (WEA RE 05) | 17:11 45  09:52 (WEA RE 04) | 18:05 11  09:33 (WEA RE 04) | 20:01 20:55 21:43

2 | 08:42 09:44 (WEA_RE_05) | 08:11 09:06 (WEA_RE_04) | 07:15 07:02 05:55 05:08

| 16:22 37 10:21 (WEA RE_05) | 17:13 46  09:52 (WEA_RE_04) | 18:07 20:03 20:57 21:44

3| 08:42 09:44 (WEA_RE_05) | 08:10 09:06 (WEA_RE_04) | 07:13 | 06:59 | 05:53 | 05:07

| 16:23 37  10:21 (WEA RE_05) | 17:15 48  09:54 (WEA RE_04) | 18:09 | 20:05 | 20:58 | 21:45

4]08:41 09:45 (WEA_RE_05) | 08:08 09:06 (WEA_RE_04) | 07:11 06:57 05:51 05:07

16:25 37 10:22 (WEA RE_05) | 17:17 49  09:55 (WEA RE_04) | 18:10 20:07 21:00 21:46

5] 08:41 09:45 (WEA _RE_05) | 08:06 09:05 (WEA_RE_04) | 07:08 06:55 05:49 05:06

16:26 37 10:22 (WEA_RE_O05) | 17:19 50 09:55 (WEA_RE_04) | 18:12 20:09 21:02 21:48

6 | 08:41 09:46 (WEA_RE_05) | 08:05 09:05 (WEA_RE_04) | 07:06 06:52 05:47 05:05

16:27 37 10:23 (WEA RE 05) | 17:21 50  09:55 (WEA RE 04) | 18:14 20:10 21:04 21:49

7 | 08:40 09:46 (WEA _RE_05) | 08:03 09:04 (WEA_RE_04) | 07:04 06:50 05:45 05:05

16:28 37 10:23 (WEA_RE_05) | 17:22 52  09:56 (WEA _RE 04) | 18:16 20:12 21:05 21:50

8 | 08:40 09:46 (WEA_RE_05) | 08:01 09:04 (WEA_RE 04) | 07:01 06:48 05:43 05:04

16:30 37 10:23 (WEA_RE_O05) | 17:24 52 09:56 (WEA_RE_04) | 18:18 20:14 21:07 21:50

9]08:39 09:47 (WEA_RE_05) | 07:59 09:04 (WEA_RE_04) | 06:59 | 06:45 | 05:42 05:04

16:31 37 10:24 (WEA RE_05) | 17:26 52 09:56 (WEA RE_04) | 18:20 20:16 21:09 21:51

10 | 08:39 09:47 (WEA_RE_05) | 07:57 09:04 (WEA_RE_04) | 06:57 06:43 05:40 05:03

16:33 37 10:24 (WEA_RE_05) | 17:28 53  09:57 (WEA_RE_04) | 18:22 20:18 21:10 21:52

11 ] 08:38 09:48 (WEA_RE_05) | 07:55 09:04 (WEA_RE_04) | 06:54 | 06:41 | 05:38 | 05:03

| 16:34 36 10:24 (WEA_RE_05) | 17:30 53 09:57 (WEA_RE_04) | 18:23 | 20:19 21112 21:53

12 | 08:37 09:48 (WEA_RE_05) | 07:53 09:04 (WEA_RE_04) | 06:52 | 06:38 05:36 05:02

16:36 36 10:24 (WEA RE 05) | 17:32 53  09:57 (WEA _RE_04) | 18:25 20:21 21:14 21:54

13 | 08:37 09:49 (WEA_RE 05) | 07:51 09:04 (WEA _RE 04) | 06:50 06:36 05:35 05:02

16:37 35 10:24 (WEA_RE_05) | 17:34 53  09:57 (WEA_RE_04) | 18:27 20:23 21:15 21:54

14 | 08:36 09:49 (WEA_RE_05) | 07:49 09:04 (WEA_RE_04) | 06:47 06:34 05:33 05:02

16:39 35 10:24 (WEA RE_05) | 17:36 53  09:57 (WEA_RE_04) | 18:29 | 20:25 21:17 21:55

15 | 08:35 09:50 (WEA_RE_05) | 07:47 09:05 (WEA_RE_04) | 06:45 | 06:31 | 05:31 05:01

16:40 34  10:24 (WEA_RE_05) | 17:38 52  09:57 (WEA_RE_04) | 18:31 20:26 21:19 21:56

16 | 08:34 09:51 (WEA RE 05) | 07:45 09:05 (WEA RE 04) | 06:42 06:29 05:30 05:01

16:42 34  10:25 (WEA_RE_05) | 17:40 51 09:56 (WEA_RE_04) | 18:33 20:28 21:20 21:56

17 | 08:33 09:52 (WEA_RE_05) | 07:43 09:04 (WEA_RE_04) | 06:40 06:27 05:28 05:01

| 16:44 33 10:25 (WEA_RE_05) | 17:42 51 09:55 (WEA_RE_04) | 18:34 20:30 21:22 | 21:57

18 | 08:32 09:53 (WEA RE 05) | 07:41 09:05 (WEA _RE_04) | 06:38 06:25 05:27 | 05:01

16:45 32  10:25 (WEA_RE_O05) | 17:44 50 09:55 (WEA_RE_04) | 18:36 20:32 21:24 21:57

19 | 08:31 09:53 (WEA_RE_05) | 07:39 09:06 (WEA RE_04) | 06:35 06:22 05:25 05:01

16:47 31 10:24 (WEA RE_05) | 17:46 48  09:54 (WEA RE 04) | 18:38 20:34 21:25 21:57

20 | 08:30 09:54 (WEA_RE_05) | 07:37 09:06 (WEA_RE_04) | 06:33 06:20 05:24 05:01

16:49 30 10:24 (WEA_RE_05) | 17:48 47 09:53 (WEA_RE_04) | 18:40 20:35 21:27 21:58

21 | 08:29 09:21 (WEA RE 04) | 07:35 09:07 (WEA RE _04) | 06:31 06:18 05:22 05:01

16:50 39 10:23 (WEA_RE_05) | 17:50 46  09:53 (WEA_RE_04) | 18:42 20:37 21:28 21:58

22 | 08:27 09:18 (WEA_RE_04) | 07:33 09:07 (WEA_RE_04) | 06:28 06:16 05:21 05:02

|16:52 44  10:22 (WEA RE 05) | 17:52 44  09:51 (WEA RE 04) | 18:43 120:39  |21:30 | 21:58

23 | 08:26 09:16 (WEA_RE_04) | 07:31 09:08 (WEA_RE_04) | 06:26 |06:14 | 05:19 | 05:02

| 16:54 47  10:22 (WEA_RE_05) | 17:53 42 09:50 (WEA_RE_04) | 18:45 20:41 21:31 21:58

24 | 08:25 09:14 (WEA_RE_04) | 07:29 09:10 (WEA_RE_04) | 06:23 06:12 05:18 05:02

| 16:56 48  10:20 (WEA RE_05) | 17:55 38 09:48 (WEA_RE_04) | 18:47 20:43 21:33 21:58

25 | 08:24 09:13 (WEA_RE_04) | 07:26 09:11 (WEA_RE_04) | 06:21 06:09 05:17 05:02

| 16:58 48  10:19 (WEA_RE_05) | 17:57 36 09:47 (WEA_RE_04) | 18:49 | 20:44 21:34 | 21:58

26 | 08:22 09:11 (WEA_RE_04) | 07:24 09:12 (WEA_RE_04) | 06:19 | 06:07 05:16 | 05:03

| 17:00 47 10:17 (WEA_RE_0S) | 17:59 32 09:44 (WEA_RE_04) | 18:51 | 20:46 21:35 | 21:58

27 | 08:21 09:11 (WEA_RE_04) | 07:22 09:15 (WEA RE 04) | 06:16 06:05 05:14 05:03

| 17:01 40  10:13 (WEA RE_05) | 18:01 27  09:42 (WEA RE 04) | 18:52 20:48 21:37 21:58

28 | 08:19 09:10 (WEA_RE_04) | 07:20 09:18 (WEA_RE_04) | 06:14 06:03 05:13 05:04

| 17:03 37 0947 (WEA_RE_04) | 18:03 21 09:39 (WEA_RE_04) | 18:54 | 20:50 | 21:38 | 21:58

29 | 08:18 09:08 (WEA RE 04) | | 07:11 | 06:01 | 05:12 | 05:04

| 17:05 40  09:48 (WEA_RE_04) | | 19:56 | 20:51 | 21:39 | 21:58

30 | 08:16 09:08 (WEA RE _04) 07:09 05:59 05:11 05:05

| 17:07 42 09:50 (WEA RE 04) 19:58 20:53 2141 21:58
31| 08:15 09:07 (WEA_RE_04) 07:07 05:10
| 17:00 44  09:51 (WEA_RE_04) 20:00 21:42

Sonnenscheinstunden | 254 | 275 | 367 | 418 | 490 | 505

astr.max.mogl.Beschattung | 1182 | 1294 | 11 | | |

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

Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (55:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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DNV

Projeke: Lizeraierter Acwends

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287
SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_24 - 10 24 Boseler StraBe 464 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| Juli |Aug |Sep ejOktob |November | Dezember
1| 05:06 | 05:44 06:36 07:28 07:24 08:34 (WEA_RE_04) | 08:17 09:30 (WEA_RE_05)
21:58 | 21:24 20:19 19:07 16:59 52 09:26 (WEA RE 04) | 16:16 36 10:06 (WEA RE_05)
210506 | 05:46 06:38 07:30 07:26 08:34 (WEA_RE_04) | 08:19 09:30 (WEA_RE_05)
21:57 | 21:22 20:17 19:05 16:57 52 09:26 (WEA_RE_04) | 16:15 37 10:07 (WEA_RE_05)
3] 05:07 | 05:47 | 06:40 1 07:31 | 07:28 08:34 (WEA_RE_04) | 08:20 09:30 (WEA_RE_05)
| 21:57 | 21:20 | 20:14 | 19:02 | 16:55 52 09:26 (WEA_RE_04) | 16:15 37  10:07 (WEA RE_05)
4] 05:08 05:49 06:42 07:33 07:30 08:34 (WEA_RE_04) | 08:22 09:31 (WEA_RE_05)
21:56 21:18 20:12 19:00 16:53 51  09:25 (WEA _RE_04) | 16:14 37 10:08 (WEA_RE_05)
5| 05:09 05:51 06:43 07:35 07:32 08:35 (WEA _RE_04) | 08:23 09:31 (WEA RE_05)
21:56 21:17 20:10 18:58 16:51 50 09:25 (WEA_RE 04) | 16:13 37 10:08 (WEA_RE_05)
6 | 05:10 05:52 06:45 07:37 07:34 08:35 (WEA_RE_04) | 08:25 09:32 (WEA_RE_05)
21:55 21:15 20:07 18:55 16:49 50  09:25 (WEA RE 04) | 16:13 37  10:09 (WEA RE_05)
7] 05:11 05:54 06:47 07:38 07:35 08:35 (WEA _RE 04) | 08:26 09:32 (WEA _RE_05)
21:55 | 21:13 20:05 18:53 16:47 49 09:24 (WEA RE 04) | 16:12 37  10:09 (WEA_RE_05)
8 | 05:12 | 05:56 06:48 07:40 07:37 08:36 (WEA_RE_04) | 08:27 09:32 (WEA_RE_05)
21:5¢ | 2111 20:03 18:51 16:46 48  09:24 (WEA_RE_04) | 16:12 37  10:09 (WEA_RE_0S)
9]05:13 | 05:57 06:50 | 07:42 07:39 08:37 (WEA_RE_04) | 08:28 09:33 (WEA_RE_05)
21:53 21:09 20:00 18:48 16:44 46  09:23 (WEA RE 04) | 16:12 37 10:10 (WEA RE_05)
10 | 05:14 05:59 06:52 07:44 07:41 08:38 (WEA_RE_04) | 08:29 09:33 (WEA_RE_05)
21:52 21:07 19:58 18:46 16:42 45 09:23 (WEA_RE_04) | 16:11 37 10:10 (WEA_RE_05)
11 | 05:15 | 06:01 | 06:53 | 07:46 | 07:43 08:38 (WEA_RE_04) | 08:31 09;34 (WEA_RE_05)
| 21:52 | 21:05 19:55 | 18:44 16:41 44 09:22 (WEA_RE_04) | 16:11 37 10:11 (WEA_RE_05)
12 | 05:16 | 06:02 06:55 | 07:47 07:45 08:39 (WEA_RE_04) | 08:32 09:34 (WEA_RE_05)
21:51 21:03 19:53 16:41 16:39 42 09:21 (WEA RE 04) | 16:11 37 10:11 (WEA_RE_05)
13 | 05:17 06:04 06:57 07:49 09:53 (WEA_RE_04) | 07:47 08:40 (WEA _RE_04) | 08:33 09:34 (WEA RE_05)
21:50 21:01 19:51 18:39 16  10:09 (WEA_RE_04) | 16:37 40 09:20 (WEA_RE_04) | 16:11 37 10:11 (WEA_RE_0S)
14 | 05:18 06:06 06:59 07:51 09:49 (WEA_RE_04) | 07:48 08:42 (WEA_RE_04) | 08:34 09:35 (WEA_RE_05)
21:49 | 20:59 19:48 18:37 23 10:12 (WEA RE_04) | 16:36 37  09:19 (WEA_RE_04) | 16:11 37 10:12 (WEA_RE_05)
15 | 05:19 | 06:07 07:00 | 07:53 09:46 (WEA_RE_04) | 07:50 08:43 (WEA_RE_04) | 08:35 09:35 (WEA_RE_05)
21:48 20:57 19:46 18:35 29 10:15 (WEA_RE_04) | 16:34 40  09:45 (WEA_RE_05) | 16:11 37 10:12 (WEA_RE_0S)
16 | 05:21 06:09 07:02 07:55 09:44 (WEA RE_04) | 07:52 08:44 (WEA RE 04) | 08:36 09:36 (WEA RE_05)
21:47 20:55 19:43 18:32 33  10:17 (WEA_RE_04) | 16:33 47  09:50 (WEA_RE_05) | 16:11 37 10:13 (WEA_RE_0S)
17 | 05:22 06:11 07:04 07:56 09:42 (WEA_RE_04) | 07:54 08:46 (WEA_RE_04) | 08:36 09;37 (WEA_RE_05)
| 21:46 | 20:53 19:41 | 18:30 37 10:19 (WEA_RE_04) | 16:31 48  09:52 (WEA_RE_0S) | 16:11 36 10:13 (WEA_RE_05)
18 | 05:23 | 06:12 07:05 | 07:58 09:41 (WEA RE 04) | 07:56 08:48 (WEA RE 04) | 08:37 09:37 (WEA RE_05)
21:44 20:51 19:39 18:28 39  10:20 (WEA_RE_04) | 16:30 48  09:54 (WEA_RE_05) | 16:11 37 10:14 (WEA_RE_05)
19 | 05:25 06:14 07:07 08:00 09:39 (WEA RE_04) | 07:58 08:50 (WEA RE_04) | 08:38 09:37 (WEA RE_05)
21:43 20:48 19:36 18:26 42 10:21 (WEA RE_04) | 16:29 47  09:56 (WEA _RE_05) | 16:12 37 10:14 (WEA_RE_05)
20 | 05:26 06:16 07:09 08:02 09:38 (WEA_RE_04) | 07:59 08:53 (WEA_RE_04) | 08:38 09:38 (WEA_RE_05)
21:42 20:46 19:34 18:23 44  10:22 (WEA_RE_04) | 16:27 44 09:57 (WEA_RE_05) | 16:12 37 10:15 (WEA_RE_0S)
21 | 05:27 06:18 07:11 08:04 09:37 (WEA RE_04) | 08:01 08:56 (WEA RE 04) | 08:39 09:38 (WEA RE_05)
21:41 20:44 19:31 18:21 46  10:23 (WEA_RE_04) | 16:26 39  09:58 (WEA_RE_05) | 16:13 36 10:14 (WEA_RE_0S)
22 | 05:2¢9 06:19 07:12 08:086 09:37 (WEA_RE_04) | 08:03 09:30 (WEA_RE_05) | 08:40 09:392 (WEA_RE_05)
121:39 | 20:42 | 19:20 | 18:19 47 10:24 (WEA RE 04) [ 16:25 30 10:00 (WEA RE 05) | 16:13 36  10:15(WEA RE_05)
23]05:30 |06:21 | 07:14 | 08:07 09:36 (WEA_RE_04) | 08:05 09:30 (WEA_RE_05) | 08:40 09:39 (WEA_RE_05)
| 21:38 20:40 19:26 18:177 49  10:25 (WEA_RE_04) | 16:24 31 10:01 (WEA_RE_0S) | 16:14 36 10:15 (WEA_RE_05S)
24| 05:32 06:23 07:16 08:09 09:35 (WEA RE_04) | 08:06 09:30 (WEA_RE_05) | 08:41 09:40 (WEA_RE_05)
| 21:36 20:37 19:24 18:15 50 10:25 (WEA RE_04) | 16:22 32 10:02 (WEA_RE 05) | 16:14 37 10:17 (WEA_RE_05)
25 | 05:33 06:24 07:17 07:11 08:35 (WEA_RE_04) | 08:08 09:30 (WEA_RE_05) | 08:41 09:40 (WEA_RE_05)
]21:35 | 20:35 19:22 | 17:13 51 09:26 (WEA_RE_04) | 16:21 33 10:03 (WEA_RE_0S) | 16:15 37 10:17 (WEA_RE_05)
26 | 05:35 | 06:26 07:19 | 07:13 08:34 (WEA_RE_04) | 08:10 09:30 (WEA_RE_0S) | 08:41 09:41 (WEA_RE_05)
| 21:34 | 20:33 19:19 | 17:41 52  09:26 (WEA_RE_04) | 16:20 34 10:04 (WEA_RE_05) | 16:15 36 10:17 (WEA_RE_0S)
27 | 05:36 | 06:28 07:21 07:15 08:34 (WEA RE_04) | 08:11 09:29 (WEA RE_05) | 08:42 09:41 (WEA RE_05)
| 21:32 | 20:31 19:17 17:08 52 09:26 (WEA RE 04) | 16:19 35 10:04 (WEA RE 05) | 16:16 36 10:17 (WEA _RE_05)
28 |05:38 | 06:30 07:23 07:17 08:34 (WEA_RE_04) | 08:13 09:29 (WEA_RE_05) | 08:42 09:41 (WEA_RE_05)
| 21:30 | 20:28 19:14 | 17:07 52  09:26 (WEA_RE_04) | 16:18 35 10:04 (WEA_RE_05) | 16:17 37 10:18 (WEA_RE_0S)
29| 05:39 | 06:31 07:24 | 07:19 08:34 (WEA RE_04) | 08:14 09:30 (WEA RE_05) | 08:42 09:42 (WEA_RE_05)
| 21:29 | 20:26 | 19:12 | 17:04 52 09:26 (WEA_RE_04) | 16:18 35 10:05 (WEA_RE_05) | 16:18 36 10:18 (WEA_RE_05)
30 | 05:41 | 06:33 07:26 07:20 08:33 (WEA RE_04) | 08:16 09:29 (WEA RE_05) | 08:42 09:42 (WEA_RE_05)
| 21:27 | 20:24 19:10 17:02 53 09:26 (WEA RE_04) | 16:17 36  10:05 (WEA RE 05) | 16:19 37  10:19 (WEA RE_05)
31]05:42 | 06:35 07:22 08:33 (WEA_RE_04) 08:42 09:43 (WEA_RE_05)
| 21:25 | 20:21 17:01 53 09:26 (WEA_RE_04) 16:20 37  10:20 (WEA_RE_05)

Sonnenscheinstunden | 508 | 457 | 382 | 330 | 262 | 238
astr.max.mogl.Beschattung | | | | 820 1272 | 1139

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

Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)
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DNV

Projeke: Lizeraierter Acwends

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_25 - IO 25 Boseler StraBe 455 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

Barechnet.

30.09.2025 14:27/4.1.287

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

1| 08:42 09:53 (WEA_RE_05) | 08:13 09:15 (WEA_RE_04) | 07:17 09:23 (WEA_RE_04) | 07:04 05:57 05:09

| 16:21 39  10:32 (WEA RE 05) | 17:11 51  10:06 (WEA RE 04) | 18:05 30 09:53 (WEA RE 04) | 20:01 20:55 21:43

2 | 08:42 09:53 (WEA_RE_05) | 08:11 09:14 (WEA_RE_04) | 07:15 09:26 (WEA_RE_04) | 07:02 05:55 05:08

| 16:22 40  10:33 (WEA_RE_05) | 17:13 52  10:06 (WEA_RE_04) | 18:07 24 09:50 (WEA_RE_04) | 20:03 20:57 21:44

3| 08:42 09:53 (WEA_RE_05) | 08:10 09:14 (WEA_RE_04) | 07:13 09:31 (WEA_RE_04) | 06:59 | 05:53 | 05:07

| 16:23 40  10:33 (WEA RE_05) | 17:15 54 10:08 (WEA RE 04) | 18:09 14  09:45 (WEA RE 04) | 20:05 | 20:58 | 21:45

4]08:41 09:54 (WEA_RE_05) | 08:08 09:14 (WEA_RE_04) | 07:11 06:57 05:51 05:07

16:25 39  10:33 (WEA RE_05) | 17:17 54 10:08 (WEA_RE_04) | 18:10 20:07 21:00 21:46

5] 08:41 09:54 (WEA _RE_05) | 08:06 09:13 (WEA RE_04) | 07:08 06:55 05:49 05:06

16:26 39 10:33 (WEA_RE_O05) | 17:19 56  10:09 (WEA_RE_04) | 18:12 20:09 21:02 21:48

6 | 08:41 09:55 (WEA_RE_05) | 08:05 09:13 (WEA_RE_04) | 07:06 06:52 05:47 05:05

16:27 39 10:34 (WEA RE 05) | 17:21 56  10:09 (WEA RE 04) | 18:14 20:10 21:04 21:49

7 | 08:40 09:55 (WEA_RE_05) | 08:03 09:13 (WEA_RE_04) | 07:04 06:50 05:45 05:05

16:28 39 10:34 (WEA_RE_05) | 17:22 57 10:10 (WEA RE 04) | 18:16 20:12 21:05 21:49

8 | 08:40 09:55 (WEA_RE_05) | 08:01 09:12 (WEA_RE 04) | 07:01 06:48 05:43 05:04

16:30 39 10:34 (WEA_RE_O05) | 17:24 58  10:10 (WEA_RE_04) | 18:18 20:14 21:07 21:50

9]08:39 09:57 (WEA_RE_05) | 07:59 09:12 (WEA_RE_04) | 06:59 | 06:45 | 05:42 05:04

16:31 38  10:35 (WEA RE 05) | 17:26 58  10:10 (WEA RE_04) | 18:20 20:16 21:09 21:51

10 | 08:39 09:57 (WEA RE_05) | 07:57 09:12 (WEA RE 04) | 06:57 06:43 05:40 05:03

16:33 38  10:35 (WEA_RE_05) | 17:28 59  10:11 (WEA _RE_04) | 18:22 20:18 21:10 21:52

11 ] 08:38 09:57 (WEA_RE_05) | 07:55 09:12 (WEA_RE_04) | 06:54 | 06:41 | 05:38 | 05:03

| 16:34 38  10:35 (WEA_RE_05) | 17:30 59 10:11 (WEA_RE_04) | 18:23 | 20:19 21112 21:53

12 | 08:37 09:58 (WEA_RE_05) | 07:53 09:12 (WEA_RE_04) | 06:52 | 06:38 05:36 05:02

16:36 37 10:35 (WEA RE 05) | 17:32 59  10:11 (WEA RE 04) | 18:25 20:21 21:14 21:54

13 | 08:37 09:58 (WEA_RE_05) | 07:51 09:12 (WEA _RE 04) | 06:50 06:36 05:35 05:02

16:37 37 10:35(WEA_RE_05) | 17:34 59  10:11 (WEA_RE_04) | 18:27 20:23 21:15 21:54

14 | 08:36 09:59 (WEA_RE_05) | 07:49 09:12 (WEA_RE_04) | 06:47 06:34 05:33 05:02

16:39 36 10:35 (WEA RE_05) | 17:36 59  10:11 (WEA_RE_04) | 18:29 | 20:25 21:17 21:55

15 | 08:35 10:00 (WEA_RE_05) | 07:47 09:12 (WEA_RE_04) | 06:45 | 06:31 | 05:31 05:01

16:40 35 10:35 (WEA_RE_05) | 17:38 59 10:11 (WEA_RE_04) | 18:31 20:26 21:19 21:56

16 | 08:34 10:01 (WEA _RE 05) | 07:45 09:13 (WEA RE 04) | 06:42 06:29 05:30 05:01

16:42 35 10:36 (WEA_RE_05) | 17:40 57 10:10 (WEA_RE_04) | 18:33 20:28 21:20 21:56

17 | 08:33 10:02 (WEA_RE_05) | 07:43 09:12 (WEA_RE_04) | 06:40 06:27 05:28 05:01

| 16:44 34 10:36 (WEA_RE_05) | 17:42 57  10:09 (WEA_RE_04) | 18:34 20:30 21:22 | 21:57

18 | 08:32 09:33 (WEA RE 04) | 07:41 09:13 (WEA RE_04) | 06:38 06:25 05:27 | 05:01

16:45 40  10:35 (WEA_RE_05) | 17:44 56  10:09 (WEA_RE_04) | 18:36 20:32 21:24 21:57

19 | 08:31 09:29 (WEA _RE_04) | 07:39 09:13 (WEA RE_04) | 06:35 06:22 05:25 05:01

16:47 47  10:34 (WEA RE 05) | 17:46 S5 10:08 (WEA RE 04) | 18:38 20:34 21:25 21:57

20 | 08:30 09:27 (WEA_RE_04) | 07:37 09:14 (WEA_RE_04) | 06:33 06:20 05:24 05:01

16:49 51 10:34 (WEA_RE_0S) | 17:48 54  10:08 (WEA_RE_04) | 18:40 20:35 21:27 21:58

21 | 08:29 09:25 (WEA RE 04) | 07:35 09:15 (WEA RE 04) | 06:31 06:18 05:22 05:01

16:50 54  10:34 (WEA_RE_05) | 17:50 52 10:07 (WEA_RE_04) | 18:42 20:37 21:28 21:58

22 | 08:27 09:23 (WEA_RE_04) | 07:33 09:14 (WEA_RE_04) | 06:28 06:16 05:21 05:02

| 16:52 57  10:33 (WEA RE 05) | 17:52 52 10:06 (WEA RE 04) | 18:43 120:39  |21:30 | 21:58

23 | 08:26 09:22 (WEA_RE_04) | 07:31 09:15 (WEA_RE_04) | 06:26 |06:14 | 05:19 | 05:02

| 16:54 57  10:32 (WEA_RE_05) | 17:53 50  10:05 (WEA_RE_04) | 18:45 20:41 21:31 21:58

24 | 08:25 09:21 (WEA_RE_04) | 07:29 09:17 (WEA_RE_04) | 06:23 06:12 05:18 05:02

| 16:56 55 10:30 (WEA _RE_05) | 17:55 47  10:04 (WEA RE_04) | 18:47 20:42 21:33 21:58

25 | 08:24 09:20 (WEA_RE_04) | 07:26 09:18 (WEA_RE_04) | 06:21 06:09 05:17 05:02

| 16:58 55  10:29 (WEA_RE_05) | 17:57 44 10:02 (WEA_RE_04) | 18:49 | 20:44 21:34 | 21:58

26 | 08:22 09:19 (WEA_RE_04) | 07:24 09:18 (WEA_RE_04) | 06:19 | 06:07 05:16 | 05:03

| 17:00 51  10:26 (WEA_RE_05) | 17:59 42 10:00 (WEA_RE_04) | 18:51 | 20:46 21:35 | 21:58

27 | 08:21 09:18 (WEA_RE_04) | 07:22 09:20 (WEA RE _04) | 06:16 06:05 05:14 05:03

| 17:01 43 10:01 (WEA RE_04) | 18:01 38 09:58 (WEA RE 04) | 18:52 20:48 21:37 21:58

28 | 08:19 09:17 (WEA_RE_04) | 07:20 09:22 (WEA_RE_04) | 06:14 06:03 05:13 05:04

| 17:03 45 10:02 (WEA_RE_04) | 18:03 34 09:56 (WEA_RE_04) | 18:54 | 20:50 | 21:38 | 21:58

29 | 08:18 09:16 (WEA RE 04) | | 07:11 | 06:01 | 05:12 | 05:04

| 17:05 47  10:03 (WEA_RE_04) | | 19:56 | 20:51 | 21:39 | 21:58

30 | 08:16 09:16 (WEA RE_04) 07:09 05:59 05:11 05:05

| 17:07 48  10:04 (WEA RE 04) 19:58 20:53 2141 21:58
31| 08:15 09:15 (WEA_RE_04) 07:07 05:10
| 17:09 50  10:05 (WEA_RE_04) 20:00 21:42

Sonnenscheinstunden | 254 | 275 | 367 | 418 | 490 | 505

astr.max.mogl.Beschattung | 1342 | 1488 | 68 | | |

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

Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

WindFRD.
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DNV

Projeke: Lizeraierter Acwends

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_25 - IO 25 Boseler StraBe 455 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| Juli |Aug |Sep ejOktob | November | Dezember
1] 05:06 | 05:44 06:36 07:28 07:24 08:42 (WEA_RE_04) | 08:17 09:39 (WEA_RE_05)
21:58 | 21:24 20:19 19:07 16:59 58  09:40 (WEA RE 04) | 16:16 38 10:17 (WEA RE_05)
20506 | 05:46 06:38 07:30 07:26 08:42 (WEA_RE_04) | 08:19 09:40 (WEA_RE_05)
21:57 | 21:22 20:17 19:05 16:57 58  09:40 (WEA_RE_04) | 16:15 38 10:18 (WEA_RE_05)
3]05:07 | 05:47 | 06:40 | 07:31 | 07:28 08:42 (WEA_RE_04) | 08:20 09:40 (WEA_RE_0S)
| 21:57 | 21:20 | 20:14 | 19:02 | 16:55 58  09:40 (WEA RE 04) | 16:15 38  10:18 (WEA RE_05)
4| 05:08 05:49 06:42 07:33 07:30 08:42 (WEA_RE_04) | 08:22 09:40 (WEA_RE_0S)
21:56 21:18 20:12 19:00 16:53 57  09:39 (WEA RE 04) | 16:14 39 10:19 (WEA RE_0S)
5 | 05:09 05:51 06:43 07:35 07:32 08:43 (WEA_RE_04) | 08:23 09:40 (WEA RE_05)
21:56 21:17 20:10 18:58 | 16:51 56  09:39 (WEA_RE_04) | 16:13 39 10:19 (WEA_RE_05)
6 | 05:10 05:52 06:45 07:37 07:34 08:43 (WEA_RE_04) | 08:25 09:41 (WEA_RE_0S)
21:55 21:15 20:07 18:55 16:49 56 09:39 (WEA RE 04) | 16:13 39 10:20 (WEA RE_0S)
7| 05:11 05:54 06:47 07:38 07:35 08:44 (WEA RE 04) | 08:26 09:41 (WEA RE 05)
21:55 | 21:13 20:05 18:53 16:47 54 09:38 (WEA RE_04) | 16:12 39  10:20 (WEA RE 0S)
80512 | 05:56 06:48 07:40 07:37 08:44 (WEA RE 04) | 08:27 09:41 (WEA RE_05)
21:54 | 21:11 20:03 18:51 16:46 54  09:38 (WEA_RE_04) | 16:12 40  10:21 (WEA_RE_05)
9]05:13 | 05:57 06:50 | 07:42 | 07:39 08:45 (WEA_RE_04) | 08:28 09:42 (WEA_RE_05)
21:53 21:09 20:00 18:48 16:44 52 09:37 (WEA RE_04) | 16:12 40 10:22 (WEA_RE_05)
10 | 05:14 05:59 06:52 07:44 07:41 08:46 (WEA RE 04) | 08:29 09:42 (WEA RE_05)
21:52 21:07 19:58 18:46 16:42 51  09:37 (WEA_RE_04) | 16:11 40  10:22 (WEA_RE_05)
11]05:15 | 06:01 | 06:53 | 07:46 10:03 (WEA_RE_04) | 07:43 08:46 (WEA_RE_04) | 08:31 09:43 (WEA_RE_05)
|21:52 | 21:05 19:55 | 18:44 18 10:21 (WEA_RE_04) | 16:41 50 09:36 (WEA RE_04) | 16:11 39  10:22 (WEA_RE_05)
12 | 05:16 | 06:02 06:55 | 07:47 09:59 (WEA_RE_04) | 07:45 08:47 (WEA_RE_04) | 08:32 09:43 (WEA_RE_05)
21:51 21:03 19:53 16:41 26  10:25 (WEA RE 04) | 16:39 48  09:35 (WEA RE_04) | 16:11 40 10:23 (WEA_RE_05)
13 | 05:17 06:04 06:57 07:49 09:56 (WEA_RE_04) | 07:47 08:48 (WEA RE_04) | 08:33 09:43 (WEA_RE _05)
21:50 21:01 19:51 18:39 32 10:28 (WEA_RE_04) | 16:37 47 09:35 (WEA_RE_04) | 16:11 40 10:23 (WEA_RE_05)
14 | 05:18 06:06 06:59 07:51 09:53 (WEA_RE_04) | 07:48 08:49 (WEA_RE_04) | 08:34 09:44 (WEA_RE_05)
21:49 | 20:59 19:48 18:37 36 10:29 (WEA RE_04) | 16:36 45  09:34 (WEA_RE_04) | 16:11 39  10:23 (WEA_RE_05)
15 | 05:19 | 06:07 07:00 | 07:53 09:52 (WEA_RE_04) | 07:50 08:50 (WEA_RE_04) | 08:35 09:44 (WEA_RE_05)
21:48 20:57 19:46 18:35 39  10:31 (WEA_RE_04) | 16:34 43  09:33 (WEA_RE_04) | 16:11 40 10:24 (WEA_RE_05)
16 | 05:21 06:09 07:02 07:55 09:50 (WEA_RE_04) | 07:52 08:52 (WEA _RE_04) | 08:36 09:45 (WEA_RE_05)
21:47 20:55 19:43 18:32 43 10:33 (WEA_RE_04) | 16:33 51 09:59 (WEA_RE_05) | 16:11 39  10:24 (WEA_RE_05S)
17 | 05:22 06:11 07:04 07:56 09:49 (WEA_RE_04) | 07:54 08:53 (WEA_RE_04) | 08:36 09:46 (WEA_RE_05)
| 21:46 | 20:53 19:41 | 18:30 45 10:34 (WEA_RE_04) | 16:31 55 10:02 (WEA_RE_05) | 16:11 39  10:25 (WEA_RE_0S)
18 | 05:23 | 06:12 07:05 | 07:58 09:47 (WEA_RE_04) | 07:56 08:55 (WEA _RE_04) | 08:37 09:46 (WEA_RE_05)
21:44 20:51 19:39 18:28 48  10:35 (WEA_RE_04) | 16:30 55  10:04 (WEA_RE_05) | 16:11 40 10:26 (WEA_RE_05)
19 | 05:25 06:14 07:07 08:00 09:46 (WEA _RE_04) | 07:58 08:56 (WEA_RE_04) | 08:38 09:46 (WEA_RE _05)
21:43 20:48 19:36 18:26 50 10:36 (WEA RE 04) | 16:29 57 10:06 (WEA RE 05) | 16:12 40 10:26 (WEA RE 05)
20 | 05:26 06:16 07:09 08:02 09:46 (WEA_RE_04) | 07:59 08:58 (WEA_RE_04) | 08:38 09:47 (WEA_RE_05)
21:42 20:46 19:34 18:23 51 10:37 (WEA_RE_04) | 16:27 57 10:08 (WEA_RE_05) | 16:12 39 10:26 (WEA_RE_0S)
21 | 05:27 06:18 07:11 08:04 09:45 (WEA RE_04) | 08:01 09:00 (WEA RE 04) | 08:39 09:47 (WEA RE_05)
21:41 20:44 19:31 18:21 53  10:38 (WEA_RE_04) | 16:26 54  10:09 (WEA_RE_05) | 16:13 39 10:26 (WEA_RE_0S)
22 | 05:29 06:19 07:12 08:06 09:44 (WEA_RE_04) | 08:03 09:03 (WEA_RE_04) | 08:40 09:48 (WEA_RE_05)
|21:39 20142 | 19:29 | 18:19 54  10:38 (WEA RE 04) | 16:25 51 10:10 (WEA RE 05) | 16:13 39  10:27 (WEA RE_0S)
23|05:30 |06:21 | 07:14 | 08:07 09:43 (WEA_RE_04) | 08:05 09:06 (WEA_RE_04) | 08:40 09:48 (WEA_RE_05)
| 21:38 20:40 19:26 18:17 56  10:39 (WEA_RE_04) | 16:24 47  10:11 (WEA_RE_05) | 16:14 39 10:27 (WEA_RE_0S)
24 | 05:32 06:23 07:16 06:09 09:43 (WEA _RE _04) | 08:06 09:10 (WEA RE_04) | 08:41 09:49 (WEA RE _05)
| 21:36 20:37 19:24 18:15 56  10:39 (WEA RE 04) | 16:22 42 10:13 (WEA RE 05) | 16:14 39 10:28 (WEA RE_0S)
25 | 05:33 06:24 07:17 07:11 08:43 (WEA_RE_04) | 08:08 09:40 (WEA_RE_05) | 08:41 09:49 (WEA_RE_05)
| 21:35 | 20:35 19:22 | 17:13 57  09:40 (WEA_RE_04) | 16:21 34 10:14 (WEA_RE_05) | 16:15 40  10:29 (WEA_RE_0S)
26 | 05:35 | 06:26 07:19 | 07:13 08:42 (WEA_RE_04) | 08:10 09:39 (WEA_RE_05) | 08:41 09:50 (WEA_RE_05)
|21:34 | 20:33 19:19 | 17:11 58  09:40 (WEA_RE _04) | 16:20 35 10:14 (WEA_RE_05) | 16:15 39 10:29 (WEA_RE_05)
27 | 05:36 | 06:28 07:21 07:15 08:42 (WEA RE_04) | 08:11 09:39 (WEA RE_05) | 08:42 09:50 (WEA_RE_05)
|21:32 | 20:31 19:17 17:09 58  09:40 (WEA RE 04) | 16:19 36 10:15 (WEA RE 05) | 16:16 39 10:29 (WEA RE 05)
28 | 05:38 | 06:30 07:23 07:17 08:42 (WEA_RE_04) | 08:13 09:39 (WEA_RE_05) | 08:42 09:50 (WEA_RE_05)
| 21:30 | 20:28 19:14 | 17:06 58  09:40 (WEA_RE_04) | 16:18 36 10:15 (WEA_RE_05) | 16:17 40  10:30 (WEA_RE_05)
29 | 05:39 | 06:31 07:24 | 07:19 08:42 (WEA _RE_04) | 08:14 09:39 (WEA_RE_05) | 08:42 09:51 (WEA RE_05)
| 21:29 | 20:26 | 19:12 | 17:04 58  09:40 (WEA _RE_04) | 16:18 37 10:16 (WEA RE_05) | 16:18 39 10:30 (WEA_RE_05)
30 | 05:41 | 06:33 07:26 07:20 08:42 (WEA RE_04) | 08:16 09:39 (WEA_RE_05) | 08:42 09:51 (WEA_RE_05)
| 21:27 | 20:24 19:10 17:02 58  09:40 (WEA RE_04) | 16:17 37 10:16 (WEA RE_05) | 16:19 40  10:31 (WEA RE_05)
31)05:42 | 06:35 07:22 08:42 (WEA_RE_04) 08:42 09:52 (WEA_RE_05)
| 21:25 | 20:21 17:00 58  09:40 (WEA_RE_04) 16:20 39 10:31 (WEA_RE_05)

Sonnenscheinstunden | 508 | 457 | 382 | 330 | 262 | 238
astr.max.mogl.Beschattung | | | | 1012 | 1471 | 1217
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (55:MM) Schattenanfang (WEA mit erstem Schatten)

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

windPRO 4,1,287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:16 / 51 winderrao .
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DNV

Projeke;

WP Rote Erde 12.05.2025

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_26 - 10 26 Boseler StraBe 443 Wardenburg
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

Sonnenscheinstunden |

| Januar | Februar
1| 08:42 09:55 (WEA_RE_04) | 08:13
| 16:21 65 11:00(WEA RE 05) | 17:11
2| 08:42 09:56 (WEA_RE_04) | 08:11
| 16:22 65 11:01 (WEA RE 05) | 17:13
3| 08:42 09:55 (WEA_RE_04) | 08:10
| 16:23 65 11:00 (WEA_RE _05) | 17:15
4| 08:41 09:56 (WEA_RE_04) | 08:08
| 16:25 65  11:01 (WEA RE 05) | 17:17
5] 08:41 09:55 (WEA_RE_04) | 08:06
| 16:26 65 11:00 (WEA_RE_05) | 17:19
6| 08:41 09:56 (WEA_RE_04) | 08:05
| 16:27 65 11:01 (WEA_RE _05) | 17:21
7| 08:40 09:55 (WEA_RE_04) | 08:03
| 16:28 65 11:00 (WEA _RE _05) | 17:22
8| 08:40 09:55 (WEA_RE_04) | 08:01
| 16:30 65 11:00 (WEA RE 05) | 17:24
9] 08:39 09:56 (WEA_RE_04) | 07:59
| 16:31 64  11:00 (WEA_RE_05) | 17:26
10 | 08:39 09:56 (WEA_RE_04) | 07:57
| 16:33 63  10:59 (WEA _RE_05) | 17:28
11 [ 08:38 09:55 (WEA_RE_04) | 07:55
| 16:34 64  10:59 (WEA_RE_05) | 17:30
12 | 08:37 09:55 (WEA_RE_04) | 07:53
| 16:36 63  10:58 (WEA_RE 05) | 17:32
13| 08:37 09:55 (WEA _RE 04) | 07:51
| 16:37 61  10:56 (WEA _RE 05) | 17:34
14 | 08:36 09:55 (WEA_RE_04) | 07:49
| 16:39 60  10:55(WEA_RE_05) | 17:36
15 | 08:35 09:55 (WEA_RE_04) | 07:47
| 16:40 56  10:51 (WEA_RE_04) | 17:38
16 | 08:34 09:56 (WEA_RE_04) | 07:45
| 16:42 56  10:52 (WEA_RE_04) | 17:40
17 | 08:33 09:56 (WEA_RE _04) | 07:43
| 16:44 57  10:53(WEA RE_04) | 17:42
18 | 08:32 09:56 (WEA_RE_04) | 07:41
| 16:45 58  10:54 (WEA _RE 04) | 17:44
19 | 08:31 09:55 (WEA_RE_04) | 07:39
| 16:47 59  10:54 (WEA_RE 04) | 17:46
20 | 08:30 09:56 (WEA_RE_04) | 07:37
| 16:49 59  10:55(WEA_RE _04) | 17:48
21| 08:29 09:56 (WEA_RE_04) | 07:35
| 16:50 60  10:56 (WEA_RE 04) | 17:50
22| 08:27 09:56 (WEA RE _04) | 07:33
| 16:52 59  10:55(WEA_RE 04) | 17:52
23| 08:26 09:56 (WEA _RE 04) | 07:31
| 16:54 60  10:56 (WEA_RE_04) | 17:53
24 | 08:25 09:56 (WEA_RE_04) | 07:28
| 16:56 60  10:56 (WEA_RE _04) | 17:55
25 08:24 09:56 (WEA_RE_04) | 07:26
| 16:58 61  10:57 (WEA_RE_04) | 17:57
26 | 08:22 09:56 (WEA_RE_04) | 07:24
| 17:00 61  10:57 (WEA_RE _04) | 17:59
27 | 08:21 09:57 (WEA_RE _04) | 07:22
|17:01 61  10:58 (WEA RE 04) | 18:01
28| 08:19 09:57 (WEA_RE_04) | 07:20
| 17:03 61  10:58 (WEA_RE_04) | 18:03
29 | 08:18 09:56 (WEA_RE_04) |
| 17:05 61  10:57 (WEA_RE 04) |
30 | 08:16 09:57 (WEA_RE_04) |
| 17:07 61  10:58 (WEA_RE_04) |
31| 08:15 09:57 (WEA_RE 04) |
| 17:09 61  10:58 (WEA RE 04) |
254 | 275
1906 |

astr.max.mogl.Beschattung |

60
59
59
59
57
57

55

53
51
49

46

41
37
33
27
20

867

10:53 (WEA_RE_|
10:05 (WEA_RE
10:51 (WEA RE |
10:06 (WEA_RE_

10:49 (WEA_RE_
10:10 (WEA_RE
10:47 (WEA_RE

1017(WEA R
10:37 (WEA_R
10:24 (WEA_RE_|
10:30 (WEA_RE

frerfuststustastarfortortor T turtosfortorutorturturlurforfarforforfartustustur ool torfas o tostust

Lizrerter Acwender

DNV Energy Systems Germany GmbH

Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

| April | Mai | Juni
| 07:04 | 05:57 | 05:09
| 20:01 | 20:55 | 2143
| 07:02 | 05:55 | 05:08
120:03 | 20:57 | 2144
| 06:59 | 05:53 | 05:07
| 20:05 | 20:58 | 21:45
| 06:57 | 05:51 | 05:07
|20:07  |21:00 | 21:46
| 06:55 | 05:49 | 05:06
| 20:09 | 21:02 | 21:48
| 06:52 | 05:47 | 05:05
| 20:10 | 21:04 | 21:49
| 06:50 | 05:45 | 05:05
| 20:12 | 21:05 | 21:49
| 06:48 | 05:43 | 05:04
| 20:14 | 21:07 | 21:50
| 06:45 | 0542 | 05:04
| 20:16 | 21:09 | 21:51
| 06:43 | 05:40 | 05:03
| 20:18 | 21:10 | 21:52
| 06:41 | 05:38 | 05:03
| 20:19 | 21:12 | 21:53
| 06:38 | 05:36 | 05:02
| 20:21 | 21:14 | 21:54
| 06:36 | 05:35 | 05:02
120223 |21:15 | 21:54
|06:3¢ | 05:33 | 05:02
|20225 | 21:17 | 2155
| 06:31 | 05:31 | 05:01
| 20:26 | 21:19 | 21:56
|06:29 | 05:30 | 05:01
|20:28 | 21220 | 21:56
|06:27 | 05:28 | 05:01
| 20:30 | 21:22 | 21:57
| 06:25 | 05:226 | 05:01
120:32 | 2124 | 21:57
|06:22 | 0525 | 05:01
| 20:34 | 21:25 | 21:57
| 06:20 | 05:24 | 05:01
| 20:35 | 21:27 | 21:58
| 06:18 | 05:22 | 05:01
| 20:37 | 21:28 | 21:58
| 06:16 | 05:21 | 05:02
| 20:39 | 21:30 | 21:58
| 06:14 | 05:19 | 05:02
|20:41  |21:331 | 21:58
| 06:11 | 05:18 | 05:02
| 20:42 | 21:33 | 21:58
| 06:09 | 05:17 | 05:02
|20:44 | 21:3¢ | 21:58
| 06:07 | 05:16 | 05:03
| 20:46 | 21:35 | 21:58
| 06:05 | 05:14 | 05:03
| 20:48 | 21:37 | 21:58
| 06:03 | 05:13 | 05:04
|20:50  |21:38 | 21:58
| 06:01 | 05:12 | 05:04
| 20:51 | 21:39 | 21:58
|05:59 | 05:11 | 05:05
|20:53 | 21:41 | 21:58
| |0s:10 |

| | 21:42 |

| 418 | 490 | 505
| | |

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

Tag im Monat

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

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

30.09.2025 16:16 / 52

WindFRE.
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DNV

Projeke: Lizeraierter Acwends

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287
SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_26 - 10 26 Boseler StraBe 443 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

|Juli |Aug |Sep ejOktob |November | Dezember
1| 05:06 | 05:44 06:36 07:28 07:24 09:32 (WEA_RE_04) | 08:17 09:38 (WEA_RE_04)
21:58 | 21:24 20:19 19:07 16:59 S1  10:23 (WEA RE 04) | 16:16 63  10:41 (WEA RE_05)
210506 | 05:46 06:38 07:30 07:26 09:32 (WEA_RE_04) | 08:19 09:39 (WEA_RE_04)
21:57 | 21:22 20:17 19:05 16:57 52 10:24 (WEA_RE_04) | 16:15 63  10:42 (WEA_RE_05)

3 0s:07 | 05:47 | 06:40 | 07:31
| 21:57 | 21:20 | 20:14 | 19:02

07:28 09:31 (WEA_RE_04)
16:55 54 10:25 (WEA RE_04)

08:20 09:39 (WEA_RE_04)
16:15 64 10:43 (WEA RE_05)

4] 05:08 05:49 06:42 07:33 07:30 09:30 (WEA_RE_04) | 08:22 09:40 (WEA_RE_04)

21:56 21:18 20:12 19:00 16:53 56  10:26 (WEA_RE_04) | 16:14 65  10:45 (WEA RE_05)

5| 05:09 05:51 06:43 07:35 07:32 09:30 (WEA _RE_04) | 08:23 09:40 (WEA RE_04)

21:56 21:17 20:10 18:58 16:51 56  10:26 (WEA_RE 04) | 16:13 65  10:45 (WEA_RE_05)

6 | 05:10 05:52 06:45 07:37 07:34 09:29 (WEA_RE_04) | 08:25 09:42 (WEA_RE_04)

21:55 21:15 20:07 18:55 16:49 58  10:27 (WEA RE 04) | 16:13 65 10:47 (WEA RE_05)

7] 05:11 05:54 06:47 07:38 07:35 09:29 (WEA _RE 04) | 08:26 09:42 (WEA RE_04)

21:55 | 21:13 20:05 18:53 16:47 58  10:27 (WEA RE 04) | 16:12 65  10:47 (WEA RE_05)

8 | 05:12 | 05:56 06:48 07:40 07:37 09:29 (WEA RE 04) | 08:27 09:43 (WEA_RE_04)

21:5¢ | 2111 20:03 18:51 16:46 59  10:28 (WEA_RE_04) | 16:12 65 10:48 (WEA_RE_05)

9]05:13 | 05:57 06:50 | 07:42 07:39 09:29 (WEA_RE_04) | 08:28 09:44 (WEA_RE_04)

21:53 21:09 20:00 18:48 16:44 59  10:28 (WEA RE 04) | 16:12 65  10:49 (WEA RE_05)

10 | 05:14 05:59 06:52 07:44 07:41 09:28 (WEA_RE_04) | 08:29 09:45 (WEA_RE_04)

21:52 21:07 19:58 18:46 16:42 61  10:29 (WEA_RE_04) | 16:11 65  10:50 (WEA_RE_05)

11 | 05:15 | 06:01 | 06:53 | 07:46 | 07:43 09:28 (WEA_RE_04) | 08:31 09:45 (WEA_RE_04)

| 21:52 | 21:05 19:55 | 18:44 16:41 61 10:29 (WEA_RE_04) | 16:11 65  10:50 (WEA_RE_05)

12 | 05:16 | 06:02 06:55 | 07:47 07:45 09:28 (WEA_RE_04) | 08:32 09:46 (WEA_RE_04)

21:51 21:03 19:53 18:41 16:39 61  10:29 (WEA RE 04) | 16:11 65 10:51 (WEA_RE_0S)

13 | 05:17 06:04 06:57 07:49 07:47 09:28 (WEA RE 04) | 08:33 09:47 (WEA RE 04)

21:50 21:01 19:51 18:39 16:37 61  10:29 (WEA_RE_04) | 16:11 65  10:52 (WEA_RE_05S)

14 | 05:18 06:06 06:59 07:51 07:48 09:29 (WEA_RE_04) | 08:34 09:47 (WEA_RE_04)

21:49 | 20:59 19:48 18:37 16:36 61  10:30 (WEA _RE_04) | 16:11 65 10:52 (WEA_RE_05)

15 | 05:19 | 06:07 07:00 | 07:53 | 07:50 09:29 (WEA_RE_04) | 08:35 09:48 (WEA_RE_04)

21:48 20:57 19:46 18:35 16:34 61  10:30 (WEA_RE_04) | 16:11 65 10:53 (WEA_RE_0S)

16 | 05:21 06:09 07:02 07:55 07:52 09:29 (WEA RE 04) | 08:36 09:49 (WEA RE_04)

21:47 20:55 19:43 18:32 16:33 61  10:30 (WEA_RE_04) | 16:11 65  10:54 (WEA_RE_0S)

17 | 05:22 06:11 07:04 07:56 07:54 09:29 (WEA_RE_04) | 08:36 09;50 (WEA_RE_04)

| 21:46 | 20:53 19:41 | 18:30 16:31 61  10:30 (WEA_RE_04) | 16:11 64  10:54 (WEA_RE_0S)

18 | 05:23 | 06:12 07:05 | 07:58 07:56 09:30 (WEA RE _04) | 08:37 09:51 (WEA RE_04)

21:44 20:51 19:39 18:28 16:30 60  10:30 (WEA_RE_04) | 16:11 64  10:55 (WEA_RE_0S)

19 | 05:25 06:14 07:07 08:00 07:58 09:30 (WEA RE_04) | 08:38 09:50 (WEA RE_04)

21:43 20:48 19:36 18:26 16:29 60  10:30 (WEA RE_04) | 16:12 65  10:55 (WEA_RE_05)

20 | 05:26 06:16 07:09 08:02 07:59 09:31 (WEA_RE_04) | 08:38 09:51 (WEA_RE_04)

21:42 20:46 19:34 18:23 16:27 59  10:30 (WEA_RE_04) | 16:12 65  10:56 (WEA_RE_0S)

21 | 05:27 06:18 07:11 08:04 08:01 09:31 (WEA RE _04) | 08:39 09:51 (WEA RE_04)

21:41 20:44 19:31 18:21 16:26 60 10:31 (WEA_RE_04) | 16:13 65  10:56 (WEA_RE_0S)

22 | 05:2¢9 06:19 07:12 08:05 08:03 09:32 (WEA_RE_04) | 08:40 09:52 (WEA_RE_04)

121:39 | 20142 |19:20 | 18:19 | 16:25 59 10:31 (WEA RE 04) | 16:13 65  10:57 (WEA RE 05)

23]05:30 |06:21 | 07:14 | 08:07 10:51 (WEA_RE_04) | 08:05 09:32 (WEA_RE_04) | 08:40 09:52 (WEA_RE_04)

| 21:38 20:40 19:26 18:17 13 11:04 (WEA_RE_04) | 16:24 59  10:31 (WEA_RE_04) | 16:13 65 10:57 (WEA_RE_05S)

24| 05:32 06:23 07:16 08:09 10:46 (WEA RE_04) | 08:06 09:33 (WEA_RE_04) | 08:41 09:53 (WEA_RE_04)

| 21:36 20:37 19:24 18:15 23 11:09 (WEA _RE _04) | 16:22 58 10:31 (WEA RE 04) | 16:14 65 10:58 (WEA RE _05)

25 | 05:33 06:24 07:17 07:11 09:43 (WEA_RE_04) | 08:08 09:34 (WEA_RE_04) | 08:41 09:53 (WEA_RE_04)

]21:35 | 20:35 19:22 | 17:13 29 10:12 (WEA_RE_04) | 16:21 57  10:31 (WEA_RE_04) | 16:15 65 10:58 (WEA_RE_05)

26 |05:35 | 06:26 07:19 | 07:13 09:41 (WEA_RE_04) | 08:10 09:34 (WEA_RE_04) | 08:41 09:54 (WEA_RE_04)

| 21:34 | 20:33 19:19 |17:11 34  10:15 (WEA_RE_04) | 16:20 56  10:30 (WEA_RE_04) | 16:15 64  10:58 (WEA_RE_0S)

27 | 05:36 | 06:28 07:21 07:15 09:39 (WEA RE_04) | 08:11 09:34 (WEA RE_04) | 08:42 09:54 (WEA RE_04)

| 21:32 | 20:31 19:17 17:08 38 10:17 (WEA RE_04) | 16:19 57 10:31 (WEA RE 04) | 16:16 64  10:58 (WEA RE 05)

28 |05:38 | 06:30 07:23 07:17 09:37 (WEA_RE_04) | 08:13 09:35 (WEA_RE_04) | 08:42 09:54 (WEA_RE_04)

| 21:30 | 20:28 19:14 |17:06 41 10:18 (WEA_RE_04) | 16:18 59  10:34 (WEA_RE_05) | 16:17 65  10:59 (WEA_RE_05)

29| 05:39 | 06:31 07:24 | 07:19 09:36 (WEA RE_04) | 08:14 09:36 (WEA_RE_04) | 08:42 09:54 (WEA_RE_04)

| 21:29 | 20:26 | 19:12 |17:04 44  10:20 (WEA_RE_04) | 16:18 61  10:37 (WEA_RE_05) | 16:18 65  10:59 (WEA_RE_05)

30 | 05:41 | 06:33 07:26 07:20 09:34 (WEA _RE_04) | 08:16 09:36 (WEA RE_04) | 08:42 09:54 (WEA _RE_04)

| 21:27 | 20:24 19:10 17:02 47 10:21 (WEA RE_04) | 16:17 63  10:39 (WEA RE 05) | 16:19 65  10:59 (WEA RE_05)

31]0542 | 06:35 07:22 09:33 (WEA_RE_04) 08:42 09:55 (WEA_RE_04)

| 21:25 | 20:21 17:00 49 10:22 (WEA_RE_04) 16:20 65 11:00 (WEA_RE_05)

Sonnenscheinstunden | 508 | 457 | 382 | 330 | 262 | 238

astr.max.mogl.Beschattung | | | | 318 | 1759 | 2006

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

Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (55:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

windPRO 4,1,287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:16 / 53 winderrao .
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DNV

Projeke;

WP Rote Erde 12.05.2025

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_27 - IO 27 Boseler StraBe 435B Wardenburg
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

Sonnenscheinstunden |

| Januar | Februar
1| 08:42 10:21 (WEA_RE_04) | 08:13
| 16:21 59  11:20(WEA RE 04) | 17:11
2| 08:42 10:22 (WEA_RE _04) | 08:11
| 16:22 59  11:21 (WEA RE 04) | 17:13
3| 08:42 10:21 (WEA_RE_04) | 08:10
| 16:23 60 11:21 (WEA_RE 04) | 17:15
4| 08:41 10:22 (WEA_RE_04) | 08:08
| 16:25 60 11:22 (WEA RE 04) | 17:17
5] 08:41 10:22 (WEA_RE_04) | 08:06
| 16:26 60 11:22 (WEA_RE 04) | 17:19
6| 08:41 10:23 (WEA_RE_04) | 08:05
| 16:27 60 11:23(WEA_RE 04) | 17:21
7| 08:40 10:23 (WEA_RE_04) | 08:03
| 16:28 60 11:23 (WEA _RE 04) | 17:22
8| 08:40 10:22 (WEA_RE_04) | 08:01
| 16:30 62  11:24 (WEA RE 04) | 17:24
9] 08:39 10:23 (WEA_RE 04) | 07:59
| 16:31 62  11:25(WEA_RE_04) | 17:26
10 | 08:39 10:24 (WEA_RE_04) | 07:57
| 16:33 61  11:25(WEA _RE_04) | 17:28
11 [ 08:38 10:24 (WEA_RE_04) | 07:55
| 16:34 61  11:25(WEA_RE_04) | 17:30
12 | 08:37 10:24 (WEA_RE 04) | 07:53
| 16:36 62  11:26 (WEA RE 04) | 17:32
13| 08:37 10:24 (WEA_RE 04) | 07:51
| 16:37 62  11:26 (WEA RE 04) | 17:34
14 | 08:36 10:24 (WEA_RE_04) | 07:49
| 16:39 63  11:27 (WEA_RE_04) | 17:36
15 | 08:35 10:25 (WEA_RE_04) | 07:47
| 16:40 62  11:27 (WEA_RE_04) | 17:38
16 | 08:34 10:25 (WEA_RE_04) | 07:45
| 16:42 63 11:28 (WEA_RE_04) | 17:40
17 | 08:33 10:25 (WEA_RE 04) | 07:43
| 16:44 63 11:28 (WEA RE 04) | 17:42
18 | 08:32 10:26 (WEA_RE 04) | 07:41
| 16:45 63 11:29 (WEA RE 04) | 17:44
19| 08:31 10:26 (WEA_RE_04) | 07:39
| 16:47 62 11:28 (WEA_RE 04) | 17:46
20 | 08:30 10:26 (WEA_RE_04) | 07:37
| 16:49 63 11:29 (WEA_RE 04) | 17:48
21| 08:29 10:27 (WEA_RE_04) | 07:35
| 16:50 63  11:30 (WEA_RE 04) | 17:50
22| 08:27 10:27 (WEA_RE 04) | 07:33
| 16:52 62  11:29(WEA _RE 04) | 17:52
23| 08:26 10:28 (WEA _RE 04) | 07:31
| 16:54 62  11:30 (WEA_RE_04) | 17:53
24 | 08:25 10:27 (WEA_RE_04) | 07:28
| 16:56 62  11:29 (WEA_RE_04) | 17:55
25 08:24 10:28 (WEA_RE_04) | 07:26
| 16:58 62  11:30 (WEA_RE_04) | 17:57
26 | 08:22 10:28 (WEA_RE_04) | 07:24
| 17:00 61  11:29 (WEA_RE _04) | 17:59
27 | 08:21 10:30 (WEA_RE 04) | 07:22
|17:01 60  11:30 (WEA RE 04) | 18:01
28| 08:19 10:30 (WEA_RE_04) | 07:20
| 17:03 59  11:29 (WEA_RE_04) | 18:03
29 | 08:18 10:30 (WEA_RE_04) |
| 17:05 59 11:29 (WEA_RE 04) |
30 | 08:16 10:31 (WEA_RE_04) |
| 17:07 58  11:29 (WEA_RE_04) |
31| 08:15 10:32 (WEA_RE 04) |
| 17:09 56 11:28 (WEA RE 04) |
254 | 275
1891 |

astr.max.mogl.Beschattung |

56

52
51
49
47
43
41
37
32
27

19

508

10:32 (WEA_RE
11:28 (WEA RE
10:33 (WEA _RE |
11:27 (WEA_RE
10:35 (WEA_RE _|
11:27 (WEA_RE _
10:35 (WEA_RE
11:26 (WEA RE |
10:36 (WEA_RE_|
11:25 (WEA_RE
10:37 (WEA_RE
11:24 (WEA_RE _|
10:39 (WEA_RE_
E:.
E
E
E
E_
E_ |
E_
E
E_|
o
E.

OCHOHOFROFO
AN N
-

w

11:22 (WEA R
10:40 (WEA R
11:21 (WEA R
10:42 (WEA_R
11:19 (WEA_R
10:44 (WEA_R
11:16 (WEA_R
10:47 (WEA R
11:14 (WEA_R
10:51 (WEA R
11:10 (WEA R

2223322222232 L2

Lizrerter Acwender

DNV Energy Systems Germany GmbH

Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

| April | Mai | Juni
| 07:04 | 05:57 | 05:09
| 20:01 | 20:55 | 2143
| 07:02 | 05:55 | 05:08
120:03 | 20:57 | 2144
| 06:59 | 05:53 | 05:07
| 20:05 | 20:58 | 21:45
| 06:57 | 05:51 | 05:07
|20:07  |21:00 | 21:46
| 06:55 | 05:49 | 05:06
| 20:09 | 21:02 | 21:48
| 06:52 | 05:47 | 05:05
| 20:10 | 21:04 | 21:49
| 06:50 | 05:45 | 05:05
| 20:12 | 21:05 | 21:49
| 06:48 | 05:43 | 05:04
| 20:14 | 21:07 | 21:50
| 06:45 | 0542 | 05:04
| 20:16 | 21:09 | 21:51
| 06:43 | 05:40 | 05:03
| 20:18 | 21:10 | 21:52
| 06:41 | 05:38 | 05:03
| 20:19 | 21:12 | 21:53
| 06:38 | 05:36 | 05:02
| 20:21 | 21:14 | 21:54
| 06:36 | 05:35 | 05:02
120223 |21:15 | 21:54
|06:3¢ | 05:33 | 05:02
|20225 | 21:17 | 2155
| 06:31 | 05:31 | 05:01
| 20:26 | 21:19 | 21:56
|06:29 | 05:30 | 05:01
|20:28 | 21220 | 21:56
|06:27 | 05:28 | 05:01
| 20:30 | 21:22 | 21:57
| 06:25 | 05:226 | 05:01
120:32 | 2124 | 21:57
|06:22 | 0525 | 05:01
| 20:34 | 21:25 | 21:57
| 06:20 | 05:24 | 05:01
| 20:35 | 21:27 | 21:58
| 06:18 | 05:22 | 05:01
| 20:37 | 21:28 | 21:58
| 06:16 | 05:21 | 05:02
| 20:39 | 21:30 | 21:58
| 06:14 | 05:19 | 05:02
|20:41  [21:31 | 21:58
| 06:11 | 05:18 | 05:02
| 20:42 | 21:33 | 21:58
| 06:09 | 05:17 | 05:02
|20:44 | 21:3¢ | 21:58
| 06:07 | 05:16 | 05:03
| 20:46 | 21:35 | 21:58
| 06:05 | 05:14 | 05:03
|20:48 | 21:37 | 21:58
| 06:03 | 05:13 | 05:04
|20:50  |21:38 | 21:58
| 06:01 | 05:12 | 05:04
| 20:51 | 21:39 | 21:58
|05:59 | 05:11 | 05:05
|20:53 | 21:41 | 21:58
| | 05:10 |

| | 21:42 |

| 418 | 490 | 505
| | |

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

Tag im Monat

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

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

30.09.2025 16:16 / 54

WindFRD.
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Seite 104/155



DNV

Projeke;
WP Rote Erde 12.05.2025

SHADOW - Kalender

Lizrerter Acwender

DNV Energy Systems Germany GmbH

Brooktorkai 18

DE-20457 Hamburg

(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

Berechnung: Gesamtbelastung Schattenrezeptor: IO_27 - IO 27 Boseler StraBe 435B Wardenburg
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

|Juli | Aug! |Sep efOktob

1| 05:06 | 05:44 06:36 07:28
21:58 | 21:24 20:19 19:07

2 | 05:08 | 05:46 06:38 07:30
21:57 | 21:22 20:17 19:05

3] 05:07 | 05:47 | 06:40 07:31
| 21:57 | 21:20 | 20:14 19:02

4] 05:08 05:49 06:42 07:33
21:56 21:18 20:12 19:00

5| 05:09 05:51 06:43 07:35
21:56 21:17 20:10 18:58

6| 05:10 05:52 06:45 07:37
21:55 21:15 20:07 18:55

7| 05:11 05:54 06:47 07:38
21:55 | 21:13 20:05 18:53

8 | 05:12 | 05:56 06:48 07:40
21:54 | 21:11 20:03 18:51
9]05:13 | 05:57 06:50 07:42
21:53 21:09 20:00 18:48

10 | 05:14 05:59 06:52 07:44
21:52 21:07 19:58 18:46

11 | 05:15 | 06:01 | 06:53 07:45
| 21:52 | 21:05 19:55 18:44

12 | 05:16 | 06:02 06:55 07:47
21:51 21:03 19:53 18:41

13 | 05:17 06:04 06:57 07:49
21:50 21:01 19:51 18:39

14 | 05:18 06:06 06:59 07:51
21:49 | 20:59 19:48 18:37

15 | 05:19 | 06:07 07:00 07:53
21:48 20:57 19:46 18:35

16 | 05:21 06:09 07:02 07:55
21:47 20:55 19:43 18:32

17 | 05:22 06:11 07:04 07:56
| 21:46 | 20:53 19:41 18:30

18 | 05:23 | 06:12 07:05 07:58
21:44 20:51 19:39 18:28

19 | 05:25 06:14 07:07 08:00
21:43 20:48 19:36 18:26

20 | 05:26 06:16 07:09 08:02
21:42 20:46 19:34 18:23

21 | 05:27 06:18 07:11 08:04
21:41 20:44 19:31 18:21

22 | 05:2¢9 06:19 07:12 08:05
| 21:39 | 20:42 | 19:29 18:19
23]05:30 |06:21 | 07:14 08:07
| 21:38 20:40 19:26 18:17

24| 05:32 06:23 07:16 08:09
| 21:36 20:37 19:24 18:15
25| 05:33 08:24 07:17 07:11
]21:35 | 20:35 19:22 17:13

26 | 05:35 | 06:26 07:19 07:13
| 21:33 | 20:33 19:19 17:11

27 | 05:36 | 06:28 07:21 07:15
| 21:32 | 20:31 19:17 17:08

28 | 05:38 | 06:30 07:23 07:17
| 21:30 | 20:28 19:14 17:06

29 | 05:39 | 06:31 07:24 07:19
| 21:29 | 20:26 | 19:12 17:04

30 | 05:41 | 06:33 07:26 07:20
| 21:27 | 20:24 19:10 17:02

31 | 05:42 | 06:35 07:22
| 21:25 | 20:21 17:00
Sonnenscheinstunden | 508 | 457 330

astr.max.mégl.Beschattung | |

| 382
|

21
28
58

| November
07:24
16:59 34
07:26
16:57 38
| 07:28
| 16:55 41
07:30
16:53 44
07:32
16:51 47
07:34
16:49 49
07:35
16:47 51
07:37
16:46 53
| 07:39
16:44 54
07:41
16:42 56
| 07:43
|16:41 56
| 07:45
16:39 58
07:47
16:37 59
07:48
| 16:36 59
| 07:50
16:34 61
07:52
16:33 61
07:54
16:31 62
07:56
| 16:30 62
| 07:58
|16:29 62
| 07:59
16:27 62
08:01
16:26 63
08:03
|16:25 63
| 08:05
| 16:24 63
| 08:06
|16:22 63
| 08:08
| 16:21 62
| 08:10
| 16:20 63
| 08:11
|16:19 82
| 08:13
| 16:18 63
10:25 (WEA_RE. 04)|08
10:34 (WEA_RE_04) | 16:1! 62
10:19 (WEA_RE_04) | 08:1
10:40 (WEA RE 04) | 16:1 62
10:16 (WEA_RE_04) |
10:44 (WEA_RE_04) |
| 262
| 1695

| Dezember
10:13 (WEA_RE_04) | 08:17
10:47 (WEA RE_04) | 16:16 62
10:11 (WEA_RE_04) | 08:19
10:49 (WEA_RE_04) | 16:15 61
10:10 (WEA_RE_04) | 08:20
10:51 (WEA RE 04) | 16:15 61
10:08 (WEA_RE_04) | 08:22
10:52 (WEA RE_04) | 16:14 61
10:07 (WEA _RE 04) | 08:23
10:54 (WEA_RE_04) | 16:13 60
10:06 (WEA_RE_04) | 08:25
10:55 (WEA RE_04) | 16:13 60
10:05 (WEA_RE_04) | 08:26
10:56 (WEA RE_04) | 16:12 60
10:04 (WEA_RE_04) | 08:27
10:57 (WEA_RE_04) | 16:12 60
10:04 (WEA_RE_04) | 08:28
10:58 (WEA RE 04) | 16:12 60
10:03 (WEA RE 04) | 08:29
10:59 (WEA_RE_04) | 16:11 59
10:03 (WEA_RE_04) | 08:31
10:59 (WEA_RE_04) | 16:11 59
10:02 (WEA_RE_04) | 08:32
11:00 (WEA RE_04) | 16:11 58
10:02 (WEA RE 04) | 08:33
11:01 (WEA_RE_04) | 16:11 59
10:02 (WEA_RE_04) | 08:34
11:01 (WEA RE _04) | 16:11 58
10:01 (WEA_RE_04) | 08:35
11:02 (WEA_RE_04) | 16:11 58
10:01 (WEA RE 04) | 08:35
11:02 (WEA_RE_04) | 16:11 58
10:01 (WEA_RE_04) | 08:36
11:03 (WEA_RE_04) | 16:11 57
10:01 (WEA RE 04) | 08:37
11:03 (WEA_RE_04) | 16:11 58
10:02 (WEA RE 04) | 08:38
11:04 (WEA RE 04) | 16:12 58
10:02 (WEA_RE_04) | 08:38
11:04 (WEA_RE_04) | 16:12 58
10:02 (WEA RE_04) | 08:39
11:05 (WEA_RE_04) | 16:12 58
10:02 (WEA_RE_04) | 08:40
11:05 (WEA RE 04) | 16:13 58
10:03 (WEA_RE_04) | 08:40
11:06 (WEA_RE_04) | 16:13 58
10:03 (WEA RE_04) | 08:41
11:06 (WEA RE 04) | 16:14 58
10:04 (WEA_RE_04) | 08:41
11:06 (WEA_RE_04) | 16:15 58
10:03 (WEA_RE_04) | 08:41
11:06 (WEA_RE_04) | 16:15 57
10:04 (WEA _RE_04) | 08:42
11:06 (WEA _RE _04) | 16:16 58
10:04 (WEA_RE_04) | 08:42
11;07 (WEA_RE_04) | 16:17 58
10:05 (WEA RE_04) | 08:42
11:07 (WEA_RE_04) | 16:18 58
10:05 (WEA RE_04) | 08:42
11:07 (WEA RE_04) | 16:19 58
| 08:42
| 16:20 59
| 238
| 1823

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

Tag im Monat

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

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

30.09.2025 16:16 / 55

10:06 (WEA_RE_04)
11:08 (WEA_RE_04)
10:07 (WEA_RE_04)
11:08 (WEA_RE_04)
10:07 (WEA_RE_04)
11:08 (WEA RE_04)
10:08 (WEA_RE_04)
11:09 (WEA_RE_04)
10:08 (WEA RE 04)
11:08 (WEA_RE_04)
10:09 (WEA_RE_04)
11:00 (WEA RE_04)
10:09 (WEA RE 04)
11:09 (WEA _RE_04)
10:09 (WEA_RE 04)
11:09 (WEA_RE_04)
10;10 (WEA_RE_04)
11:10 (WEA RE_04)
10:11 (WEA RE 04)
11:10 (WEA_RE_04)
10:11 (WEA_RE 04)
11:10 (WEA_RE_04)
10:12 (WEA RE_04)
11:10 (WEA_RE_04)
10:12 (WEA RE 04)
11:11 (WEA_RE_04)
10:13 (WEA_RE_04)
11:11 (WEA RE_04)
10:13 (WEA_RE_04)
11:11 (WEA_RE_04)
10:14 (WEA_RE_04)
11:12 (WEA_RE_04)
10:15 (WEA_RE_04)
11:12 (WEA_RE_04)
10:15 (WEA_RE_04)
11:13 (WEA_RE_04)
10:15 (WEA_RE_04)
11:13 (WEA RE 04)
10:16 (WEA_RE_04)
11:14 (WEA_RE_04)
10:16 (WEA _RE_04)
11:14 (WEA_RE_04)
10:17 (WEA_RE_04)
11:15 (WEA RE 04)
10:17 (WEA_RE_04)
11:15 (WEA_RE_04)
10:18 (WEA RE_04)
11:16 (WEA_RE 04)
10:18 (WEA_RE_04)
11:16 (WEA_RE_04)
10:19 (WEA_RE_04)
11:16 (WEA_RE_04)
10:19 (WEA _RE_04)
11:17 (WEA RE 04)
10:19 (WEA_RE_04)
11:17 (WEA_RE_04)
10:20 (WEA_RE_04)
11:18 (WEA_RE_04)
10:20 (WEA_RE_04)
11:18 (WEA _RE 04)
10:20 (WEA_RE_04)
11:19 (WEA RE_04)

WindFRD.
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DNV

Projeke;
WP Rote Erde 12.05.2025

SHADOW - Kalender

Lizeroerter Acwender
DNV Energy Systems Germany GmbH
Brooktorkai 18

DE-20457 Hamburg

(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

Berechnung: Gesamtbelastung Schattenrezeptor: IO_28 - IO 28 Boseler StraBe 426 Wardenburg
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

1| 08:42
| 16:21
2| 08:42
| 16:22
3] 08:42
| 16:23
4| 08:41
| 16:24
5| 08:41
| 16:26
6| 08:41
| 16:27
7| 08:40
| 16:28
8| 08:40
| 16:30
9| 08:39
| 16:31
10 | 08:39
| 16:33
11 [ 08:38
| 16:34
12 | 08:37
| 16:36
13| 08:37
| 16:37
14| 08:36
| 16:39
15 | 08:35
| 16:40
16 | 08:34
| 16:42
17 | 08:33
| 16:44
18 | 08:32
| 16:45
19 | 08:31
| 16:47
20 | 08:30
| 16:49
21| 08:29
| 16:50
22| 08:27
| 16:52
23| 08:26
| 16:54
24| 08:25
| 16:56
25| 08:24
| 16:58
26 | 08:22
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27 | 08:21
| 17:01
28 | 08:19
| 17:03
29 | 08:18
| 17:05
30 | 08:16
| 17:07
31| 08:15
| 17:09
Sonnenscheinstunden | 254
astr.max.mogl.Beschattung |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
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windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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(WEA mit erstem Schatten)
(WEA mit letztem Schatten)

30.09.2025 16:16 / 56
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Projeke;

DNV

WP Rote Erde 12.05.2025

SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor: IO_28 - IO 28 Boseler StraBe 426 Wardenburg
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| Juli | Aug | SeptembejOktober |N
1| 05:06 | 05:44 | 06:36 | 07:28 | 07:24
| 21:58 | 21:24 | 20:19 | 19:07 | 16:59
2005:06 [05:46 | 06:38 | 07:30 | 07:26
|21:57 |21:22 | 20:17 | 19:05 | 16:57
3]105:07 | 05:47 | 06:40 | 07:31 | 07:28
| 21:57 | 21:20 | 20:14 | 19:02 | 16:55
4| 05:08 | 05:49 | 06:42 | 07:33 | 07:30
|21:56  [21:48  |20:12 | 19:00 | 16:53
5]05:09 |05:51 | 06:43 | 07:35 | 07:32
| 21:56 | 21:17 | 20:10 | 18:58 | 16:51
6| 05:10 | 05:52 | 06:45 | 07:37 | 07:34
| 21:55 | 21:15 | 20:07 | 18:55 | 16:49
7] 05:11 | 05:54 | 06:47 | 07:38 | 07:35
| 21:55 | 21:13 | 20:05 | 18:53 | 16:47
8| 05:12 | 05:56 | 06:48 | 07:40 | 07:37
| 21:%4 | 21:11 | 20:03 | 18:51 | 16:46
9]05:13 | 05:57 | 06:50 | 0742 | 07:39
|21:53  [21:09 [20:00 |1848 | 16:44
10 | 05:14 | 05:59 | 06:52 | 07:44 | 07:41
| 21:52 | 21:07 | 19:58 | 18:46 | 16:42 14
11 | 05:15 | 06:01 | 06:53 | 07:45 | 07:43
| 21:52 | 21:05 | 19:55 | 18:44 | 16:41 21
12 | 05:16 | 06:02 | 06:55 | 07:47 | 07:45
| 21:51 | 21:03 | 19:53 | 18:41 | 16:39 27
13 | 05:17 | 06:04 | 06:57 | 07:49 | 07:47
|21:50  |21:01 | 19:51 | 1839  |16:37 31
14| 05:18 | 06:06 | 06:59 | 07:51 | 07:48
121:49 | 20:59 | 1948 | 1837 |16:36 34
15 | 05:19 | 06:07 | 07:00 | 07:53 | 07:50
| 21:48 | 20:57 | 19:46 | 18:35 | 16:34 36
16]05:21 | 06:09  |07:02 | 07:55 | 07:52
|21:47  |20:55 | 19:43 [18:32 | 16:33 39
17]05:22 | 06:11  |07:04 | 07:56 | 07:54
| 21:46 | 20:53 | 19:41 | 18:30 | 16:31 41
18]05:23 | 06:12 | 07:05 | 07:58 | 07:56
|21:44  [20:51  |19:39  |1828 | 1630 43
19]05:25 | 06:14 | 07:07 | 08:00 | 07:58
| 21:43 | 20:48 | 19:36 | 18:26 | 16:29 45
20| 05:26 | 06:16 | 07:09 | 08:02 | 07:59
| 21:42 | 20:46 | 19:34 | 18:23 | 16:27 46
21| 05:27 | 06:18 | 07:11 | 08:04 | 08:01
| 21:41 | 20:44 | 19:31 | 18:21 | 16:26 48
22| 05:29 | 06:19 | 07:12 | 08:05 | 08:03
| 21:39 | 20:42 | 19:29 | 18:19 | 16:25 49
23]105:30 | 06:21 | 07:14 | 08:07 | 08:05
|21:38 | 20440 | 19:26 | 18:17  |1624 49
24| 05:32 | 06:23 | 07:16 | 08:09 | 08:06
| 21:36 | 20:37 | 19:24 | 18:15 | 16:22 50
25| 05:33 | 06:24 | 07:17 | 07:11 | 08:08
| 21:35 | 20:35 | 19:22 | 17:13 | 16:21 51
26 | 05:35 | 06:26 | 07:19 | 07:13 | 08:10
| 21:34 | 20:33 | 19:19 117:11 | 16:20 52
27 | 05:36 | 06:28 | 07:21 | 07:15 | 08:11
| 21:32 | 20:31 | 19:17 | 17:09 | 16:19 52
28]05:38 | 06:30 | 07:23 | 07:17 | 08:13
| 21:30 | 20:28 | 19:14 | 17:06 | 16:18 53
29 | 05:39 | 06:31 | 07:24 | 07:19 | 08:14
| 21:29 | 20:26 | 19:12 | 17:04 | 16:18 54
30 | 05:41 | 06:33 | 07:26 | 07:20 | 08:16
121:27  [20:24 |19:10 |17:02 |16:17 54
31| 05:42 | 06:35 | | 07:22 |
| 21:25 | 20:21 | | 17:00 |
Sonnenscheinstunden | 508 | 457 | 382 | 330 | 262
astr.max.mogl.Beschattung | | | | | 889
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Lizrerter Acwender

DNV Energy Systems Germany GmbH

Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287
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Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat

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

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

30.09.2025 16:16 / 57

WindFRD.

DNV — Berichtsnr. 10537702-A-3-A — www.dnv.com

Seite 107/155



DNV

Projeke;

WP Rote Erde 12.05.2025

SHADOW - Kalender

Lizrerter Acwender

DNV Energy Systems Germany GmbH

Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

Berechnung: Gesamtbelastung Schattenrezeptor: IO_29 - 10 29 Boseler StraBe 408 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

1] 08:42
| 16:21
2| 08:42
| 16:22
3| 08:42
| 16:23
4| 08:41
| 16:24
5| 08:41
| 16:26
6| 08:41
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| 16:31
10 | 08:39
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16 | 08:34
| 16:42
17 | 08:33
| 16:44
18] 08:32
| 16:45
19| 08:31
| 16:47
20 | 08:30
| 16:49
21| 08:29
| 16:50
22| 08:27
| 16:52
23| 08:26
| 16:54
24| 08:25
| 16:56
25| 08:24
| 16:58
26 | 08:22
| 17:00
27 | 08:21
| 17:01
28| 08:19
| 17:03
29 | 08:18
| 17:05
30 | 08:16
| 17:07
31| 08:15
| 17:09

Sonnenscheinstunden | 254
astr.max.mogl.Beschattung |
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Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat

Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

30.09.2025 16:16 / 58
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Projeke;

DNV

WP Rote Erde 12.05.2025

SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor: IO_29 - 10 29 Boseler StraBe 408 Wardenburg
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| Juli | Aug | SeptembejOktober |N
1| 05:06 | 05:44 | 06:36 | 07:28 | 07:24
| 21:58 | 21:24 | 20:19 | 19:07 | 16:59
2005:06 [05:46 | 06:38 | 07:30 | 07:26
|21:57 |21:22 | 20:17 | 19:05 | 16:57
3]105:07 | 05:47 | 06:40 | 07:31 | 07:28
| 21:57 | 21:20 | 20:14 | 19:02 | 16:55
4| 05:08 | 05:49 | 06:41 | 07:33 | 07:30
|21:56  [21:18  |20:12 | 19:00 | 16:53
5]05:09 |05:51 | 06:43 | 07:35 | 07:32
| 21:56 | 21:17 | 20:10 | 18:58 | 16:51
6| 05:10 | 05:52 | 06:45 | 07:37 | 07:34
| 21:55 | 21:15 | 20:07 | 18:55 | 16:49
7] 05:11 | 05:54 | 06:47 | 07:38 | 07:35
| 21:55 | 21:13 | 20:05 | 18:53 | 16:47
8| 05:12 | 05:56 | 06:48 | 07:40 | 07:37
| 21:%4 | 21:11 | 20:03 | 18:51 | 16:46
9]05:13 | 05:57 | 06:50 | 0742 | 07:39
|21:53  [21:09 [20:00 |1848 | 16:44
10 | 05:14 | 05:59 | 06:52 | 07:44 | 07:41
| 21:52 | 21:07 | 19:58 | 18:46 | 16:42
11 | 05:15 | 06:01 | 06:53 | 07:45 | 07:43
| 21:52 | 21:05 | 19:55 | 18:44 | 16:41
12 | 05:16 | 06:02 | 06:55 | 07:47 | 07:45
| 21:51 | 21:03 | 19:53 | 18:41 | 16:39
13 | 05:17 | 06:04 | 06:57 | 07:49 | 07:47
]21:50  [21:01 | 19:51 | 1839 | 16:37
14| 05:18 | 06:06 | 06:59 | 07:51 | 07:48
121:49 | 20:59 | 1948 | 1837 | 16:36
15 | 05:19 | 06:07 | 07:00 | 07:53 | 07:50
| 21:48 | 20:57 | 19:46 | 18:35 | 16:34
16]05:21 | 06:09  |07:02 | 07:55 | 07:52
|21:47  |20:55 | 19:43  [18:32 | 16:33
17]05:22 | 06:11  |07:04 | 07:56 | 07:54
| 21:46 | 20:53 | 19:41 | 18:30 | 16:31
18]05:23 | 06:12 | 07:05 | 07:58 | 07:56
|21:44  |20:51 | 19:39 | 1828 | 16:30
19]05:25 | 06:14 | 07:07 | 08:00 | 07:58
| 21:43 | 20:48 | 19:36 | 18:26 | 16:29 11
20| 05:26 | 06:16 | 07:09 | 08:02 | 07:59
| 21:42 | 20:46 | 19:34 | 18:23 | 16:27 19
21| 05:27 | 06:18 | 07:11 | 08:04 | 08:01
| 21:41 | 20:44 | 19:31 | 18:21 | 16:26 24
22| 05:29 | 06:19 | 07:12 | 08:05 | 08:03
| 21:39 | 20:42 | 19:29 | 18:19 | 16:25 27
23]105:30 | 06:21 | 07:14 | 08:07 | 08:05
|21:38 | 20440 1926 | 18:17  |1624 30
24| 05:32 | 06:23 | 07:16 | 08:09 | 08:06
| 21:36 | 20:37 | 19:24 | 18:15 | 16:22 33
25| 05:33 | 06:24 | 07:17 | 07:11 | 08:08
| 21:35 | 20:35 | 19:22 | 17:13 | 16:21 36
26 | 05:35 | 06:26 | 07:19 | 07:13 | 08:10
| 21:33 | 20:33 | 19:19 117:11 | 16:20 37
27 | 05:36 | 06:28 | 07:21 | 07:15 | 08:11
|21:32 [20:31 | 19:17 | 17:09 | 16:19 40
28]05:38 | 06:30 | 07:23 | 07:17 | 08:13
|21:30 | 20:28 | 19:14 | 17:06 | 16:18 41
29 | 05:39 | 06:31 | 07:24 | 07:19 | 08:14
| 21:29 | 20:26 | 19:12 | 17:04 | 16:18 42
30 | 05:41 | 06:33 | 07:26 | 07:20 | 08:16
121:27  [20:24  |19:10 |17:02 |16:17 44
31| 05:42 | 06:35 | | 07:22 |
| 21:25 | 20:21 | | 17:00 |
Sonnenscheinstunden | 508 | 457 | 382 | 330 | 262
astr.max.mogl.Beschattung | | | | | 384

Lizrerter Acwender

DNV Energy Systems Germany GmbH

Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

| Dezember

8:17

DO DD
B R b
NAsOUHOO

@
3B
~N

| O
11
| o
11
| O
|1
| O
| 16:14
| 08:23
| 16:13
| 08:25
| 16:13
| 08:26
| 16:12
| 08:27
| 16:12
| 08:28
| 16:12
| 08:29
| 16:11
| 08:31
| 16:11
| 08:32
| 16:11
| 08:33
| 16:11
| 08:34
| 16:11
| 08:35
| 16:11
| 08:36
| 16:11
| 08:36
| 16:11
| 08:37
| 16:11
11:25 (WEA_RE_04) | 08:38
11:36 (WEA_RE_04) | 16:12
11:21 (WEA_RE_04) | 08:38
11:40 (WEA_RE_04) | 16:12
11:19 (WEA_RE_04) | 08:39
11:43 (WEA_RE _04) | 16:12
11:18 (WEA RE_04) | 08:40
11:45 (WEA RE 04) | 16:13
11:17 (WEA_RE 04) | 08:40
11:47 (WEA_RE_04) | 16:13
11:16 (WEA_RE_04) | 08:41
11:49 (WEA_RE_04) | 16:14
11:15 (WEA_RE_04) | 08:41
11:51 (WEA_RE_04) | 16:15
11:14 (WEA_RE_04) | 08:41
11:51 (WEA_RE_04) | 16:15
11:13 (WEA _RE_04) | 08:42
11:53 (WEA _RE 04) | 16:16
11:13 (WEA_RE_04) | 08:42
11:54 (WEA_RE_04) | 16:17
11:13 (WEA_RE_04) | 08:42
11:55 (WEA_RE_04) | 16:18
11:12 (WEA_RE_04) | 08:42
11:56 (WEA_RE_04) | 16:19
| 08:
| 16:20
| 238

11:13 (WEA_RE_04)
44 11:57 (WEA RE_04)
11:13 (WEA _RE_04)
45  11:58 (WEA RE_04)
11:12 (WEA_RE_04)
46 11:58 (WEA_RE_04)
11:13 (WEA_RE_04)
47 12:00 (WEA RE_04)
11:12 (WEA_RE_04)
48 12:00 (WEA_RE_04)
11:13 (WEA_RE_04)
48 12:01 (WEA_RE_04)
11:13 (WEA_RE_04)
48 12:01 (WEA_RE_04)
11:13 (WEA_RE_04)
49 12:02 (WEA RE_04)
11:14 (WEA RE_04)
49 12:03 (WEA RE_04)
11:14 (WEA_RE_04)
49 12:03 (WEA RE_04)
11:14 (WEA_RE_04)
50  12:04 (WEA_RE_04)
11:14 (WEA_RE_04)
50  12:04 (WEA_RE_04)
11:14 (WEA_RE_04)
51 12:05(WEA RE 04)
11:14 (WEA_RE_04)
51 12:05 (WEA_RE_04)
11:15 (WEA_RE_04)
51 12:06 (WEA_RE_04)
11:15 (WEA_RE_04)
52 12:07 (WEA_RE_04)
11:16 (WEA_RE_04)
51 12:07 (WEA RE_04)
11:17 (WEA_RE_04)
51 12:08 (WEA RE 04)
11:16 (WEA_RE_04)
52 12:08 (WEA_RE_04)
11:17 (WEA_RE_04)
52 12:09 (WEA_RE_04)
11:17 (WEA_RE_04)
52 12:09 (WEA_RE_04)
11:18 (WEA RE_04)
52 12:10 (WEA RE_04)
11:18 (WEA_RE_04)
52 12:10 (WEA_RE_04)
11:19 (WEA_RE_04)
52 12:11 (WEA_RE_04)
11:19 (WEA_RE_04)
52 12:11 (WEA_RE_04)
11:20 (WEA_RE_04)
51 12:11 (WEA_RE_04)
11:20 (WEA_RE_04)
52 12:12 (WEA RE_04)
11:21 (WEA_RE_04)
51 12:12 (WEA_RE_04)
11:21 (WEA_RE_04)
51 12:12 (WEA_RE_04)
11:22 (WEA_RE_04)
51  12:13 (WEA_RE_04)
11:23 (WEA_RE_04)
50  12:13 (WEA RE 04)

1550

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

Tag im Monat

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

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

30.09.2025 16:16 / 59

WindFRD.
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DNV

Projeke: Lizeraierter Acwends

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_30 - IO 30 Boseler StraBe 398 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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 | April | Mai | Juni
1] 08:42 11:56 (WEA RE _04) | 08:13 | 07:17 | 07:04 | 05:57 | 05:09
| 16:21 43 12:39 (WEA RE 04) | 17:11 | 18:05 | 20:01 | 20:55 | 21:43
2| 08:42 11:57 (WEA RE 04) | 08:11 | 07:15 | 07:02 | 05:55 | 05:08
116:22 42 12:39 (WEA RE 04) | 17:13 | 18:07  [20:03  |20:57 | 21:44
3] 08:42 11:58 (WEA_RE_04) | 08:10 | 07:13 | 06:59 | 05:53 | 05:07
| 16:23 41 12:39 (WEA_RE_04) | 17:15 | 18:09 | 20:05 | 20:58 | 21:45
4| 08:41 11:59 (WEA_RE_04) | 08:08 | 07:11 | 06:57 | 05:51 | 05:07
| 16:24 40  12:39 (WEA RE 04) | 17:17 | 18:10 | 20:07 | 21:00 | 21:46
5| 08:41 11:59 (WEA_RE_04) | 08:06 | 07:08 | 06:55 | 05:49 | 05:06
| 16:26 40  12:39 (WEA_RE_04) | 17:19 | 18:12 | 20:09 | 21:02 | 21:48
6| 08:41 12;01 (WEA_RE_04) | 08:05 | 07:06 | 06:52 | 05:47 | 05:05
| 16:27 38 12:39 (WEA RE_04) | 17:21 | 18:14 | 20:10 | 21:04 | 21:49
7 | 08:40 12:01 (WEA_RE_04) | 08:03 | 07:04 | 06:50 | 05:45 | 05:05
| 16:28 38  12:39 (WEA RE_04) | 17:22 | 18:16 | 20:12 | 21:05 | 21:49
8| 08:40 12:02 (WEA RE_04) | 08:01 | 07:01 | 06:48 | 05:43 | 05:04
| 16:30 36 12:38 (WEA RE 04) | 17:24 | 18:18 | 20:14 | 21:07 | 21:50
9] 08:39 12:04 (WEA RE 04) | 07:59 | 06:59 | 06:45 | 0542 | 05:03
|16:31 35 12:39(WEA RE_ 04) | 17:26 | 18:20  |20:16  |21:09  |21:51
10 | 08:39 12:04 (WEA_RE_04) | 07:57 | 06:57 | 06:43 | 05:40 | 05:03
| 16:33 34 12:38 (WEA_RE_04) | 17:28 | 18:22 | 20:18 | 21:10 | 21:52
11 [ 08:38 12:06 (WEA_RE_04) | 07:55 | 06:54 | 06:41 | 05:38 | 05:03
| 16:34 32 12:38 (WEA_RE_04) | 17:30 | 18:23 | 20:19 | 21:12 | 21:53
12 | 08:37 12:07 (WEA_RE _04) | 07:53 | 06:52 | 06:38 | 05:36 | 05:02
| 16:35 30 12:37 (WEA RE 04) | 17:32 | 18:25 | 20:21 | 21:14 | 21:54
13| 08:37 12:08 (WEA RE_04) | 07:51 | 06:50 | 06:36 | 05:35 | 05:02
116:37 28  12:36 (WEA RE 04) | 17:3¢ | 18:27  |2023 | 21:15 | 21:54
14| 08:36 12:10 (WEA_RE_04) | 07:49 | 06:47 | 06:3¢ | 05:33 | 05:02
116:39 25 12:35(WEA RE 04) | 17:36 | 18:229  |20:225  |21:17 | 21:55
15 | 08:35 12:12 (WEA_RE_04) | 07:47 | 06:45 | 06:31 | 05:31 | 05:01
| 16:40 22 12:34 (WEA_RE_04) | 17:38 | 18:31 | 20:26 | 21:19 | 21:56
16 | 08:34 12:15 (WEA_RE_04) | 07:45 | 06:42 | 06:29 | 05:30 | 05:01
|16:42 17 12:32 (WEA_RE_04) | 17:40 | 18:33  |20:228  |21:20 | 21:56
17 | 08:33 12:19 (WEA _RE_04) | 07:43 | 06:40 | 06:27 | 05:28 | 05:01
| 16:44 10 12:29 (WEA RE 04) | 17:42 | 18:34 | 20:30 | 21:22 | 21:57
18 | 08:32 | 07:41 | 06:38 | 0625 | 05:26 | 05:01
| 16:45 |17:44  |18:336 2032 | 21:24 | 21:57
19 | 08:31 107:39 | 06:35 | 0622 | 05:25 | 05:01
| 16:47 | 17:46 | 18:38 | 20:34 | 21:25 | 21:57
20 | 08:30 | 07:37 | 06:33 | 06:20 | 05:23 | 05:01
| 16:49 | 17:48 | 18:40 | 20:35 | 21:27 | 21:58
21| 08:29 | 07:35 | 06:31 | 06:18 | 05:22 | 05:01
| 16:50 | 17:50 | 18:42 | 20:37 | 21:28 | 21:58
22| 08:27 | 07:33 | 06:28 | 06:16 | 05:21 | 05:02
| 16:52 | 17:52 | 18:43 | 20:39 | 21:30 | 21:58
23| 08:26 |07:31 | 06:26 | 06:14 | 05:19 | 05:02
| 16:54 | 17:53 | 18:45 | 20:41 | 21:31 | 21:58
24| 08:25 | 07:28 | 06:23 | 06:11 | 05:18 | 05:02
| 16:56 | 17:55 | 18:47 | 20:42 | 21:33 | 21:58
25| 08:24 | 07:26 | 06:21 | 06:09 | 05:17 | 05:02
| 16:58 | 17:57 | 18:49 | 20:44 | 21:34 | 21:58
26 | 08:22 | 07:24 | 06:19 | 06:07 | 05:16 | 05:03
| 16:59 | 17:59 | 18:51 | 20:46 | 21:35 | 21:58
27 | 08:21 | 07:22 | 06:16 | 06:05 | 05:14 | 05:03
| 17:01 | 18:01 | 18:52 | 20:48 | 21:37 | 21:58
28 | 08:19 |07:20 | 06:14 | 06:03 | 05:13 | 05:04
| 17:03 | 18:03 | 18:54 | 20:50 | 21:38 | 21:58
29 | 08:18 | | 07:11 | 06:01 | 05:12 | 05:04
| 17:05 | | 19:56 | 20:51 | 21:39 | 21:58
30 | 08:16 | | 07:09 | 05:59 | 05:11 | 05:05
| 17:07 | | 19:58 | 20:53 | 21:41 | 21:58
31| 08:15 | | 07:07 | | 05:10 |
| 17:09 | | 20:00 | | 21:42 |
Sonnenscheinstunden | 254 | 275 | 367 | 418 | 49 | 505
astr.max.mogl.Beschattung | 551 | | | | |

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

Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (55:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09,2025 16:16 / 60 winderrao .
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DNV

Projeke: Lizeraierter Acwends

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_30 - IO 30 Boseler StraBe 398 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| Juli | August | Sep bejOktob IN b | Dezember
1] 05:06 | 05:44 | 06:36 | 07:28 | 07:24 | 08:17 11:48 (WEA _RE_04)
| 21:58 | 21:24 | 20:19 | 19:07 | 16:59 | 16:16 32 12:20 (WEA _RE_04)
2| 05:06 | 05:46 | 06:38 | 07:30 | 07:26 | 08:19 11:48 (WEA_RE_04)
| 21:57 | 21:22 | 20:17 | 19:05 | 16:57 | 16:15 33 12:21 (WEA_RE_04)
3| 05:07 | 05:47 | 06:40 | 07:31 | 07:28 | 08:20 11:47 (WEA_RE_04)
| 21:57 | 21:20 | 20:14 | 19:02 | 16:55 | 16:14 35 12:22 (WEA_RE_04)
4| 05:08 | 05:49 | 06:41 | 07:33 | 07:30 | 08:22 11:47 (WEA_RE_04)
| 21:56 | 21:18 | 20:12 | 19:00 | 16:53 | 16:14 36  12:23(WEA RE 04)
5] 05:09 | 05:51 | 06:43 | 07:35 | 07:32 | 08:23 11:46 (WEA_RE_04)
| 21:56 | 21:17 | 20:10 | 18:58 | 16:51 | 16:13 38 12:24 (WEA_RE_04)
6| 05:10 | 05:52 | 06:45 | 07:37 | 07:34 | 08:25 11:47 (WEA_RE_04)
| 21:55 | 21:15 | 20:07 | 18:55 | 16:49 | 16:13 38  12:25 (WEA_RE_04)
7] 05:11 | 05:54 | 06:47 | 07:38 | 07:35 | 08:26 11:46 (WEA_RE_04)
| 21:55 | 21:13 | 20:05 | 18:53 | 16:47 | 16:12 40  12:26 (WEA_RE_04)
8| 05:12 | 05:56 | 06:48 | 07:40 | 07:37 | 08:27 11:46 (WEA RE_04)
| 21:%4 | 21:11 | 20:03 | 18:51 | 16:46 | 16:12 40  12:26 (WEA RE_04)
9] 05:13 | 05:57 | 06:50 | 07:42 | 07:39 | 08:28 11:47 (WEA_RE_04)
| 21:53 | 21:09 | 20:00 | 18:48 | 16:44 | 16:12 41 12:28 (WEA_RE_04)
10 | 05:14 | 05:59 | 06:52 | 07:44 | 07:41 | 08:29 11:47 (WEA_RE_04)
| 21:52 | 21:07 | 19:58 | 18:46 | 16:42 | 16:11 41 12:28 (WEA_RE_04)
11 | 05:15 | 06:01 | 06:53 | 07:45 | 07:43 | 08:31 11:47 (WEA_RE_04)
| 21:52 | 21:05 | 19:55 | 18:44 | 16:41 | 16:11 42 12:29 (WEA_RE_04)
12 | 05:16 | 06:02 | 06:55 | 07:47 | 07:45 | 08:32 11:47 (WEA_RE_04)
| 21:51 | 21:03 | 19:53 | 18:41 | 16:39 | 16:11 42 12:29 (WEA RE_04)
13 | 05:17 | 06:04 | 06:57 | 07:49 | 07:47 | 08:33 11:47 (WEA _RE_04)
| 21:50 | 21:01 | 19:51 | 18:39 | 16:37 | 16:11 43 12:30 (WEA RE_04)
14 | 05:18 | 06:06 | 06:59 | 07:51 | 07:48 | 08:34 11:47 (WEA_RE_04)
| 21:49 | 20:59 | 19:48 | 18:37 | 16:36 | 16:11 44 12:31 (WEA_RE_04)
15 | 05:19 | 06:07 | 07:00 | 07:53 | 07:50 | 08:35 11:47 (WEA_RE_04)
| 21:48 | 20:57 | 19:46 | 18:35 | 16:34 | 16:11 44  12:31 (WEA_RE_04)
16 | 05:21 | 06:09 | 07:02 | 07:54 | 07:52 | 08:35 11:48 (WEA_RE_04)
| 21:47 | 20:55 | 19:43 | 18:32 | 16:33 | 16:11 44 12:32 (WEA_RE_04)
17 | 05:22 | 06:11 | 07:04 | 07:56 | 07:54 | 08:36 11:48 (WEA_RE_04)
| 21:46 | 20:53 | 19:41 | 18:30 | 16:31 | 16:11 45  12:33 (WEA_RE_04)
18 | 05:23 | 06:12 | 07:05 | 07:58 | 07:56 | 08:37 11:49 (WEA_RE_04)
| 21:44 | 20:51 | 19:39 | 18:28 | 16:30 | 16:11 45  12:34 (WEA RE_04)
19 | 05:25 | 06:14 | 07:07 | 08:00 | 07:58 | 08:38 11:49 (WEA_RE_04)
| 21:43 | 20:48 | 19:36 | 18:26 | 16:29 | 16:12 45  12:34 (WEA_RE_04)
20 | 05:26 | 06:16 | 07:09 | 08:02 | 07:59 | 08:38 11:49 (WEA_RE_04)
| 21:42 | 20:46 | 19:34 | 18:23 | 16:27 | 16:12 45  12:34 (WEA_RE_04)
21| 05:27 | 06:18 | 07:11 | 08:04 | 08:01 | 08:39 11:49 (WEA_RE_04)
| 21:41 | 20:44 | 19:31 | 18:21 | 16:26 | 16:12 45  12:34 (WEA_RE_04)
22| 05:29 | 06:19 | 07:12 | 08:05 | 08:03 | 08:40 11:50 (WEA RE_04)
| 21:39 | 20:42 | 19:29 | 18:19 | 16:25 | 16:13 45  12:35(WEA_RE_04)
23 05:30 | 06:21 | 07:14 | 08:07 | 08:05 | 08:40 11:50 (WEA_RE_04)
| 21:38 | 20:40 | 19:26 | 18:17 | 16:24 | 16:13 45  12:35(WEA_RE_04)
24| 05:32 | 06:23 | 07:16 | 08:09 | 08:06 | 08:41 11:52 (WEA_RE_04)
| 21:36 | 20:37 | 19:24 | 18:15 | 16:22 | 16:14 44 12:36 (WEA_RE_04)
25| 05:33 | 06:24 | 07:17 | 07:11 | 08:08 11:57 (WEA_RE_04) | 08:41 11:52 (WEA_RE_04)
| 21:35 | 20:35 | 19:22 | 17:13 | 16:21 10 12:07 (WEA_RE_04) | 16:15 45  12:37 (WEA_RE_04)
26 | 05:35 | 06:26 | 07:19 | 07:13 | 08:10 11:53 (WEA_RE_04) | 08:41 11:52 (WEA_RE_04)
| 21:33 | 20:33 | 19:19 | 17:11 | 16:20 17 12:10 (WEA_RE_04) | 16:15 45  12:37 (WEA _RE_04)
27 | 05:36 | 06:28 | 07:21 | 07:15 | 08:11 11:51 (WEA RE 04) | 08:42 11:53 (WEA _RE_04)
| 21:32 | 20:31 | 19:17 | 17:09 | 16:19 22 12:13(WEA RE 04) | 16:16 44 12:37 (WEA RE_04)
28| 05:38 | 06:30 | 07:23 | 07:17 | 08:13 11:50 (WEA_RE_04) | 08:42 11:53 (WEA_RE_04)
| 21:30 | 20:28 | 19:14 | 17:06 | 16:18 25 12:15(WEA_RE_04) | 16:17 44 12:37 (WEA_RE_04)
29| 05:39 | 06:31 | 07:24 | 07:19 | 08:14 11:50 (WEA_RE_04) | 08:42 11:54 (WEA_RE_04)
| 21:29 | 20:26 | 19:12 | 17:04 | 16:17 27 12:17 (WEA_RE_04) | 16:18 44  12:38 (WEA_RE_04)
30 | 05:41 | 06:33 | 07:26 | 07:20 | 08:16 11:48 (WEA_RE_04) | 08:42 11:54 (WEA_RE_04)
| 21:27 | 20:24 | 19:10 | 17:02 | 16:17 30 12:18 (WEA_RE_04) | 16:19 44 12:38 (WEA_RE_04)
31| 05:42 | 06:35 | | 07:22 | | 08:42 11:55 (WEA_RE_04)
| 21:25 | 20:21 | | 17:00 | | 16:20 43 12:38 (WEA RE_04)

Sonnenscheinstunden | 508 | 457 | 382 | 330 | 262 | 238
astr.max.mogl.Beschattung | | | | | 131 | 1301

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

Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

WindFRD.

Seite 111/155

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:16 / 61

DNV — Berichtsnr. 10537702-A-3-A — www.dnv.com



DNV

Projekt; Lizeraierter Acmwender:

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)901-0

Barechnet!
30.09.2025 14:27/4.1.287

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: I0_31 - IO 31 Boseler StraBe 384 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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 |Mdrz  |April  |Mai [uni |uli August | Oktober |
1] 0842 12:32 (WEAREO) | 08113 |07:47  |O704  |OS:57  |05:09 |05:06 |0544 |06:36 |07:28  |07:24 | 0817
11621 31 1303(WEAREO)|I7:41 [1805 (2001 [20:55 [20:43 2058  |20:24 249 [ 1907 [ 1659 | 16:16
2| 08:42 1234 WEARE O%) | 08:11  |07:45  |07:02 |05:55 |05:08 |05:06 |0546 |06:38 {0730 |07:26 | 08:19
11622 2 1303(WEAREO)|17:13  |1807 |2003 |20:57 2144|2157 |21:22 |17 | 1905 | 1657 | 1615
3| 08:42 12:34 (WEARE_09) | (8! :o |07:43 0639 |0S:53 |05:07 |0507 |05:47 0640 (0731 |07:38 | 0B:0
116:23 28 1302(WEARE DY) | 17:15 [1802 [2005 |20  |2145 [21:57 |20 |24 | 1902 1655 | 1614
a| 08:41 12:35 (WEARE_09) | 08 os [O711 0857  |OS:S1 (0507 |0508 |0549 |06l |O733  |07:30 |82
| 1624 27 1302(WEAREDJ) | 17:17 |[1810 |2007 |20:00 [21:46 2156 [20:18 | 2042 [1900 [1653 | 16144
5| 08:41 129 (WEARE D7) | 08:06  [0708 |0655 |0549 |05:06 [05:09 [05:51 |0643 |0735 |07:32 |08
11626 25 1301(WEAREO4)|17:19 [18&:12 [2009 |2n02 |21:48  |[21:5  |21:07 |20 1858 | 16:51 16:13
6] 0341 1238 (WEARE0) | 0BI0S | 0706 |0652 0547 0505 |0510 |0552 |06:45 (0737 |07 | (8:5
11627 24 1302(WEARE09)|17:20 |1814 |20:10 |2L04 2149  |21:55  |21:15 | 2007 [ 1BSS | 1649 | 16113
7| 08:40 12:39 (WEARE_O%) | 08:03 | 07:04  |08:50 0545 [0S05 |05:11 |0554 | 0647|0738 0735 | 08:28
11628 20 1300(WEAREDY)[17:22 [1816 (20112  [20:05 [20:49  [20:55 |23 | 2005 [ 4853 | 1647 16:12
8] 08:40 1241 (WEARE O9) | (B:01 | 0701  |0648 0543 |0504 |0511  [0555 |0648 |07:40  |07:37  |08:27
[1630 18 1250(WEARED4)| 1724 |1818  [20:44  |2007 2050|2154 |2011 | 20:03 | 1851 16:46 | 16:12
9033 1243 (WEARE 09) | 07,59 | D659 | D645 0542  [0503 |05:13 |0557 |06:S0 |0742 |07:39 |88
|16:31 16 1259(WEARE0Y)|17:26 [13:20 [20:6 2109 2051 (2153|2109 | 2000 | 1848|1644 | 1612
10| 08:39 12:46 (WEARE_O9) | O7:57 [ 0&:57 0643  |05:40  |05:03  [05:04  [05:59 |06:52 |0744 | 0741 08: 2
11632 10 1256(WEAREO3)|17:28 | 1822 |20:47  [20:40 2052 2652 [2007 [958 | 1846|1642 | 16:1
11}08:38 j07:55 |06:54 (0641 [0S:38  |05:03 0515 |06:01 | 0653|0745  |0743  |08:3t
| 16:34 11730 | 1823 |20:49  |21:12 |2153 2052|2105 | 1955 | 1844 16:41 16:11
12| 08:37 107:53 | 0&:52 |06 (0535  |05:02 |05:16  [06:02 | 0&:SS | 0247  |07:45  |08:R
| 16:35 117:32  |1825 |20:20  |2u14  f2154  |2uST |2103 | 19:53 | 1841 1639|1611
13| 08:37 |07:51 |0&S0 |06 1054|0502 [05:47 |06 0557 |07 07:47
| 16:37 (1734 1827|2023 |2045  [20:54  [20:50 | 2401 19:51 1839 | 1637 16:11
14 08:36 |07:40 | 0547 |06:34  |05:33  |05:02 [05:48 |05:06 |0&:58 0751|0748 |08
| 16:39 112:3 1829 2025 [21:17  |21:55 2149 | 2059|1948 [1837 |16 | 1611
15 08:35 [07:47 | 0845 [0&:31 (031 [05:01 |05:19 |05:07 | 0700 (0753 |07:50 | 08:3
| 16:40 117238 | 1831 026 |2119  |2156  |2048 | 20057 | 1946|1835 |16 16:11
16 ] 08:34 j07:45 |0642 [05:29 [0S0 [0501 [05:21 0608 |07:02 (0754 0752 |83
16:42 |17:40  [1833  |20:28 |20 [20:% 2047 |20:S5 | 1943|1832 [ 1633 16:11
17| 08:33 |07:43  [0640 10627 0528 |05:01 [05:22 [O05:11 {0704 (0756 [07:54 | 03:%
| 16:44 |17:42  [1834 2030|202 |2057  [21:46 | 20:53 | 19:41 1830|1631 16:11
18] 08:32 |07:41  [08:38 [0&:25 |05 [05:01 |05:23 |06:12 | 07:05 |07%8  |07:56 | 08:3
| 16:45 11744 | 18% 12032 |2ud |2157  |2144 | 2051 193 1828 1630|161
19| 08:31 1073|0635 0622 (0525 [0501 [05:25 [06:4  |07:07 (0800 [0758 | 08:®
| 16:47 |17:96 | 1838  |2034 |20 | 2157|2143 | 20048 19:3% | 1826|1629 1612
00830 107:37  |08:33 0620 [0S:23 [0501 [05:26 0516 | 0708 (0802 0759 |08
| 16:49 117:48 | 1840  |2035  [20:27  |21:58 | 2142 | 2046 | 1994 1823|1627 |16:12
21| 08:29 107:35 | 0§31 068 |0S:2  |05:01 |05:27 |06:18 o711 (0804 0801 |08
| 16:50 117:50 | 1842 | 20:37 (218 |2158 2141|2044 | 19031 | 1821 166 | 16:12
22| G827 107:33 | 0528 066 |0S:2t  |0S02 |05:29 [06:19 |07:12  |08:05  |0803 | 0340
| 16:52 | 17:52 1843|2039 |20 |88 |23 | 20:42 1929 | 1819 | 1625 16:13
23] 08:26 107:31 05:26 064 [0S0  [05:02 |05:30 0521|0744 |0807 |0305 | 03:40
| 16:54 117:53 [ 1845 2041|2031 [20:58 |23 | 2040 |19 | 1817 1624 16:13
24 08:25 j07;286 | 0823 (0611|0518 [0502 |05:32 |06:23 | O:16 | 0&09 [0806 |08l
| 16:5 |17:55 | 1847 (2042|2033 |2188  [21:36 |37 1924 (1815|1622 | 16014
25| 08:24 107:26  |0821  [0B02 [0S:17 |05:02 |05:33 |05:24 | 0717 [O7:11  |0B08 |08t
| 16:58 [ 17:57  [1849 |2044  |20:39  [2088 2035|2035 1922|1713 | 1621 16:15
%|08:22 |07:24 | 0619 |0607 |0S:16 |0503 [05:35 |06:26 | 07:19  |O743  |08:40 |08t
| 16:59 [17:59  [1851  ]20: 1203|2158 2133 |20:33 | 1919|1711 1620 [16:15
27| 08:21 107:22 | 0&:16 {0605 |OSi14  |05:03 (0538|0628 |O7:21  |0715  |08:11 |08l
| 17:01 | 18:01 1852 22048 2037|2158 |23 |23t 1917 17209 |1619 | 16:16
20819 107:20 | 0s:14  |0803 [0S:13  [05:04 |05 |05 |O7:23 0717|083 | 0342
| 17:03 | 18:03 1854 [20%0 |2u3B  |21:88  |21:30 | 20:28 1904 | 17:06 | 1648 | 1617
%0818 | 0741|0601 [0S:12  [05:04 [05:39 |05:31 | 0724 [0719  |08:44  |(8:42
| 17:05 | 1956 | 2051|213 |2058 (2029 (2026|1912 | 1704 16:17 | 16:18
0| 08:16 | 0708 0559 051|005  |0S41  [06:33 |07 |0720 |08:16 |08
|17:07 | 1958 20053 |204t 2058|2127 | 20:24 [ 1910 1702|1647  [16:19 32 1302 (WEARE( 04)
310815 | [o707 | 10510 | 0542|0635 | 107:22 08:42 12:31 (WEA_RE 04
| 17:09 | j2000 | jauaz | 225 |20 | | 17:00 160 31 1302 [WEUE_N)
Sorrenscheirstunden | 254 | 275 | 367 |48 | 40 | 905 487 | 3 | 30 262 2%
astr ma misg Beschathung | 22 | | | | | | | 897
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat  Sonnenaufgang (SS:MM) Zeitpunkt ($5:MM) Schattenanfang  (WEA mit erstem Schatten)

Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS5:MM) Schattenende (WEA mit letztem Schatten)

windPRO 4,1,287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:16 / 62 wi ﬂdPRD.
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DNV

Projekt:

WP Rote Erde 12.05.2025

SHADOW - Kalender

Lizermester Acmwender :

DNV Energy Systems Germany GmbH

Brooktorkai 18
DE-20457 Hamburg
(048 56)301-0

Barechnet!
30.09.2025 14:27/4.1.287

Berechnung: Gesamtbelastung Schattenrezeptor: I0_32 - IO 32 Boseler StraBe 374 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf-

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

bis -untergang

Die Windenergieanlage/n ist/sind immer in Betrieb
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Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

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

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS5:MM) Schattenende

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Oktober |
07:28  |07:24 08:17
19:07 | 16:58 16:16
07:30 |07:26 08:19
19:05 | 16:57 16:15
0731|0728 08:20
19:02 | 16:55 16:14
07:33 |07:30 | 08:22
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0507 | 08:04 08:40
18:17 | 16:24 16:13 5
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| | | 541
(WEA mit erstem Schatten)
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30.09.2025 16:16 / 63
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DNV

Projeke;

WP Rote Erde 12.05.2025

SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor: IO_33 - IO 33 Boseler StraBe 333 Wardenburg (Ponyhof)

Annahmen fiir Schattenwurfberechnung

Lizrerter Acwender

DNV Energy Systems Germany GmbH

Brooktorkai 18

DE-20457 Hamburg

(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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
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Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

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

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

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

30.09.2025 16:16 / 64
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DNV

Projeke;

WP Rote Erde 12.05.2025

SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor: I0_34 - 10 34 Boseler StraBe 334 Wardenburg

Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

1]
2
3

4

w

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Sonnenscheinstunden
astr.max.mdgl. Beschattung |

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

Tag im Monat

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

08:42
16:21
08:42
16:22
08:42
16:23
08:41
16:24
08:41
16:26
08:41
16:27
08:40
16:28
08:40
16:30
08:39
16:31
08:39
16:32
08:38
16:34
08:37
16:35
08:37
16:37
08:36
16:39
08:35
16:40
08:34
16:42
08:33
16:43
08:32
16:45
08:31
16:47
08:30
16:49
08:29
16:50
08:27
16:52
08:26
16:54
08:25
16:56
08:24
16:58
08:22
16:59
08:21
17:01
08:19
17:03
08:18
17:05
08:16
17:07
08:15
17:09
254

| Februar |Mé&rz
08;13 107:17
17:11 18:05
08:11 07:15
17:13 18:07
08:10 07:13
17:15 18:09
08:08 07:11
17:17 18:10
08:06 07:08
17:19 18:12
08:05 07:06
17:20 | 18:14
08:03 | 07:04
17:22 | 18:16
08:01 | 07:01
17:24 18:18
07:59 06:59
17:26 18:20
07:57 06:57
17:28 18:22
07:55 06:54
17:30 18:23
07:53 06:52
17:32 18:25
07:51 06:50
17:34 18:27
07:49 06:47
17:36 18:29
07:47 | 06:45
17:38 18:31
07:45 06:42
17:40 18:33
07:43 06:40
17:42 18:34
07:41 06:38
17:44 18:36
07:39 06:35
17:46 18:38
07:37 06:33
17:48 18:40
07:35 06:30
17:50 | 18:42
07:33 | 06:28
17:51 18:43
07:31 06:26
17:53 18:45
07:28 06:23
17:55 18:47
07:26 06:21
17:57 18:49
07:24 06:18
17:59 18:51
07:22 06:16
18:01 18:52
07:20 06:14
18:03 18:54
07:11

19;56

| 07:09

| 19:58

07:07

20:00

275 367

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

Minuten mit Schatten

| April

| 07:04
20:01
07:02
20:03
06:59
20:05
06:57
20:07
06:55
20:09
06:52
| 20:10
06:50
20:12
06:48
20:14
06:45
20:16
06:43
20:17
06:41
20:19
06:38
20:21
06:36
20:23
06:34
20:25
06:31
20:26
06:29
20:28
06:27
20:30
06:25
20:32
06:22
20:34
06:20
20:35
06:18
| 20:37
| 06:16
20:39
06:14
20:41
06:11
20:42
06:09
20:44
06:07
20:46
06:05
20:48
06:03
20:50
06:01
20:51
| 05:59
| 20:53

418
I

05:57
20:55
05:55
20:57
05:53
20:58
05:51
21:00
05:49
21:02
05:47
21:04
05:45
21:05
05:43
21:07
05:41
21:09
05:40
21:10
05:38
21:12
05:36
21:14
05:34
21:15
05:33
21:17
05:31
21:19
05:30
21:20
05:28
21:22
05:26
21:23
05:25
21:25
05:23
21:27
05:22
21:28
05:21
21:30
05:19
21:31
05:18
21:33
05:17
21:34
05:15
21:35
05:14
21:37
05:13
21:38
05:12
21:39
05:11
21:41
05:10
21:42
490

| Juni

| 05:09
21:43
05:08
21:44
05:07
21:45
05:07
21:46
05:06
| 21:48
| 05:05
|21:49
05:05
21:149
05:04
21:50
05:03
21:51
05:03
21:52
05:03
21:53
05:02
21:54
05:02
21:54
05:02
21:55
05:01
21:56
05:01
21:56
05:01
21:57
05:01
21:57
05:01
21:57
05:01
21:58
05:01
|21:58
| 05:02
21:58
05:02
21:58
05:02
21:58
05:02
21:58
05:03
21:58
05:03
21:58
05:04
21:58
05:04
21:58
05:05
21:58

505
I

| Juli

05:06
21:58
05:06
21:57
05:07
21:57
05:08
21:56
05:09
21:56
05:10
21:55
05:10
21:55
05:11
21:54
05:12
21:53
05:14
21:52
05:15
21:52
05:16
21:51
05:17
21:50
05:18
21:49
05:19
21:48
05:21
21:47
05:22
21:496
05:23
21:44
05:24
21:43
05:26
2142
05:27
| 21:41
| 05:29
21:39
05:30
21:38
| 05:32
| 21:36
| 05:33
21:35
05:35
21:33
05:36
21:32
05:38
21:30
05:39
21:29
05:41
21:27
05:42
21:25
508

Lizrerter Acwender

DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

| August

| 05:44
21:24
05:46
21:22
05:47
21:20
05:49
21:18
05:50
21:17
05:52
|21:15
05:54
21:13
05:55
21:11
05:57
21:09
05:59
21:07
06:00
21:05
06:02
21:03
06:04
21:01
06:06
20:59
06:07
20:57
06:09
20:55
06:11
20:53
06:12
20:51
06:14
20:48
06:16
20:46
06:17
20:44
06:19
20:42
06:21
20:40
06:23
20:37
06:24
20:35
06:26
20:33
06:28
20:31
06:29
20:28
06:31
20:26
06:33
20:24
06:35
20:21

457

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

| SeptembefjOktober |November] Dezember

| 06:36
20:19
06:38
20:17
06:40
20:14
06:41
20:12
06:43
20:10
06:45
20:07
06:47
20:05
06;48
20:03
06:50
20:00
06:52
19:58
06:53
19:55
06:55
19:53
06:57
19:51
06:59
19:48
1 07:00
19:46
07:02
19:43
07:04
19:41
07.05
19:39
07:07
19:36
07:09
19:34
07:10
19:31
07:12
19:29
07:14
19:26
07:16
19:24
07:17
19:22
07:19
19:19
07:21
19:17
07:23
19:14
07:24
19:12
07:26
19:10

382

| 07:28
| 19:07
| 07:30
| 19;05
07 31

OOt O O
DNOND IO N0
NWUWOWo WO
w&mu&mSwN

07 40
18:51
07:42
18:48
07:44
18:46
07:45
18:44
07:47
18:41
07:49
18:39
07:51
18:37
| 07:53
18:34
07:54
18:32
07:56
18:30
07:58
18:28
08:00
18:26
08:02
18:23
08:04
18:21
08:05
18:19
08:07
18:17
08:09
18:15
07:11
17:13
07:13
17:11
07:15
17:08
07:17
| 17:06
| 07:19
| 17:04
| 07:20
| 17:02
| 07:22
| 17:00
| 330

07:24
16:58
07:26
16:57
07:28
16:55
07:30
16:53
07:32
16:51
07:34
16:49
07:35
16:47
07:37
16:46
07:39
16:44
07:41
16:42
07:43
16:40
07:45
16:39
07:47
16:37
07:48
16:36
07:50
16:34
07:52
16:33
07:54
16:31
07:56
16:30
07:57
16:28
07:59
16:27
08:01
16:26
08:03
16:25
08:04
16:24
08:06
16:22
08:08
16:21
08:10
16:20
08:11
16:19
08:13
16:18
08:14
16:17
08:16
16:17

262

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

30.09.2025 16:16 / 65

| 08:17
16:16
08:19
16:15
08:20
16:14
08:22
16:14
08:23
16:13
08:25
16:13
08:26
16:12
08:27
16:12
08:28
16:12
08:29
16:11
08:31
16:11
08:32
16:11

16:11

BEB585853
SLARBRBEE

16:13

WindFRE.
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DNV

Projeke;
WP Rote Erde 12.05.2025

SHADOW - Kalender

Lizeroerter Acwender
DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

Berechnung: Gesamtbelastung Schattenrezeptor: IO_35 - IO 35 Mastenweg 2 Wardenburg
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

1] 08:42
| 16:21
2| 08:42
| 16:22
3] 08:42
| 16:23
4| 08:41
| 16:24
5| 08:41
| 16:26
6| 08:41
| 16:27
7 | 08:40
| 16:28
8| 08:40
| 16:30
9| 08:39
| 16:31
10 | 08:39
| 16:33
11 [ 08:38
| 16:34
12 | 08:37
| 16:36
13| 08:37
| 16:37
14| 08:36
| 16:39
15 | 08:35
| 16:40
16 | 08:34
| 16:42
17 | 08:33
| 16:44
18 | 08:32
| 16:45
19 | 08:31
| 16:47
20 | 08:30
| 16:49
21| 08:29
| 16:50
22| 08:27
| 16:52
23| 08:26
| 16:54
24| 08:25
| 16:56
25| 08:24
| 16:58
26 | 08:22
| 17:00
27 | 08:21
| 17:01
28 | 08:19
| 17:03
29 | 08:18
| 17:05
30 | 08:16
| 17:07
31| 08:15
| 17:09
Sonnenscheinstunden | 254
astr.max.mogl.Beschattung |

60
60
60
59
59
59
59
59
s8
58
58
57
56
56
55
54
53
52
51
50
48
47
45
43
41
38
35
3
26
20
11
1518

11:24 (W
12:24 (W
11:25 (Wi
12:25 (Wi
11:25 (Wi
12:25 (W
11:26 (W
12:25 (Wi
11:26 (Wi
12:25 (W
11:27 (W
12:26 (W
11:27 (Wi
12:26 (W
11:27 (W
12:26 (W
11:29 (W
12:27 (Wi
11:29 (W
12:27 (W
11:29 (W
12:27 (Wi
11:30 (Wi
12:27 (Wi
11:31 (W
12:27 (Wi
11:31 (Wi
12:27 (Wi
11:32 (W
12:27 (W
11:33 (Wi
12:27 (Wi
11:
12:27 (W
11:35 (Wi
12:27 (Wi
11:35 (Wi
12:26 (W
11:36 (W
12:26 (W
11:38 (W
12:26 (W
11:38 (W
12:25 (W
11:40 (W
12:25 (Wi
11:40 (W
12:23 (W
11:42 (Wi
12:23 (W
11:43 (W
12:21 (W
11:46 (W
12:21 (Wi
11:48 (Wi
12:19 (W
11:50 (W
12:16 (W
11:54 (W
12:14 (Wi
11:58 (Wi
12:09 (W

Bge
2
B R

ﬁﬁ§ﬁf‘r’aﬁﬁRRREﬁF‘Hﬁf?'ﬁf‘%ﬁt?-?.?ﬁF‘Rﬁ?ﬂﬁﬁﬁF?.ﬁﬁRﬁﬁﬁﬁr’r°|ﬁﬁr‘%ﬁﬁ#ﬁ#ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
222 R R R R R R RRRRRRRRRe

| Februar

8:13

NG
-
-

8:11

@~
S i
ow

7:15

NDN®D
S5 SO
0 NN®D

8:05
721
8:03

O N L
o N
P N

7:59
7:26
7:57
7:28
7:55

o han e BT A e
gmwww
=N Wo

7:49

s
W
&

7:47
7:38
7:45
7:40
7:43

~
o
~

7:41
7:44
7:39
1746
07:37

O OFHOMOMOMOMOMOMOMOMOMFMOMOMOMHMOMMOMOMOMEOD

o=
NS
VR
a2

R R
[ EREI
[

7:31

S N N N
[NEERNRE R ST
AN ow

7:59

HMOMOMOMOMO MO MO M
[
[NESE N
ISE= N

8:03

R e e e e e e o o o o o o o i il il lilliliiiisosiiisoocosrooooooooo

I
@

7:17

00 .00 00
HOHORO
=OowN O

8:10
7:08
8:12
7:06
8:14

3

8:16

03 OV o0
W i S
S ©

6:57
822

BEk

8 23
6:52
8:25
6:50
8:27
6:47
8:29

OV 00 Oh . O 0. O
BRizusos
2SANED

8:36
6:35
8:38
6:33
8:40
6:31
8:42

€00, /K0 Ox 0. O .00 0. 20,
B R NENE NS N
O 0 W= N W0 WD

8:54

NOHMOMOMOMOMOMOMOMOMOMOMOMOMOMOMOMO MO MOMOMOMOMOMOMOMOMOMOKMOMOMO

0:00

| April

| 07:04
| 20:01
| 07:02
| 20:03
| 06:59
| 20:05
| 06:57
| 20:07
| 06:55
| 20:09
| 06:52
| 20:10
| 06:50
| 20:12
| 06:48
| 20:14
| 06:45
| 20:16
| 06:43
| 20:18
| 06:41
| 20:19
| 06:38
| 20:21
| 06:36
] 20:23

Now
NN

a8k

=
@

| 05:57
| 20:55
| 05:55
| 20:57
| 05:53
| 20:58
| 05:51
| 21:00
| 05:49
| 21:02
| 05:47
| 21:04
| 05:45
| 21:05
| 05:43
| 21:07
| 05:42
| 21:09
| 05:40
| 21:10
| 05:38
| 21:12
| 05:36
| 21:14
| 05:35
| 21:15
| 05:33
| 21:17
| 05:31
| 21:19
| 05:30
| 21220
| 05:28
| 21:22
| 05:26
2124
| 05:25
| 21:25
| 05:24
| 21:27
| 05:22
| 21:28
| 05:21
21 30

[ Ry R R
Do UL Ly W) e
L2 BENWO O

NONONONONONONONONO

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 142
|

|

| Juni

| 05:09
| 21:43
| 05:08
| 21:44
| 05:07
| 21:45
| 05:07
| 21:46
| 05:06
| 21:48
| 05:05
| 21:49
| 05:05
| 21:49
| 05:04
| 21:50
| 05:03
| 21:51
| 05:03
| 21:52
| 05:03
| 21:53
| 05:02
| 21:54
| 05:02
| 21:54
| 05:02
| 21:55
| 05:01
| 21:56
| 05:01
| 21:56
| 05:01
| 21:57
| 05:01
| 21:57
| 05:01
| 21:57
| 05:01
| 21:58
| 05:01
| 21:58
| 05:02
| 21:58
| 05:02
| 21:58
| 05:02
| 21:58
| 05:02
| 21:58
| 05:03
| 21:58
| 05:03
| 21:58
| 05:04
| 21:58
| 05:04
| 21:58
| 05:05
| 21:58
|
|
| 505

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

Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

30.09.2025 16:16 / 66
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Projeke;

DNV

WP Rote Erde 12.05.2025

SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor: IO_35 - IO 35 Mastenweg 2 Wardenburg
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| Juli | Aug | SeptembejOktober |N
1| 05:06 | 05:44 | 06:36 | 07:28 | 07:24
| 21:58 | 21:24 | 20:19 | 19:07 | 16:59
2005:06 [05:46 | 06:38 | 07:30 | 07:26
|21:57 |21:22 | 20:17 | 19:05 | 16:57
3]105:07 | 05:47 | 06:40 | 07:31 | 07:28
| 21:57 | 21:20 | 20:14 | 19:02 | 16:55
4| 05:08 | 05:49 | 06:41 | 07:33 | 07:30
|21:56  [21:18  |20:12 | 19:00 | 16:53
5]05:09 |05:51 | 06:43 | 07:35 | 07:32
| 21:56 | 21:17 | 20:10 | 18:58 | 16:51
6| 05:10 | 05:52 | 06:45 | 07:37 | 07:34
| 21:55 | 21:15 | 20:07 | 18:55 | 16:49
7] 05:11 | 05:54 | 06:47 | 07:38 | 07:35
| 21:55 | 21:13 | 20:05 | 18:53 | 16:47
8| 05:12 | 05:56 | 06:48 | 07:40 | 07:37
| 21:%4 | 21:11 | 20:03 | 18:51 | 16:46
9]05:13 | 05:57 | 06:50 | 0742 | 07:39
|21:53  [21:09 [20:00 |1848 | 16:44
10 | 05:14 | 05:59 | 06:52 | 07:44 | 07:41
| 21:52 | 21:07 | 19:58 | 18:46 | 16:42
11 | 05:15 | 06:01 | 06:53 | 07:45 | 07:43
| 21:52 | 21:05 | 19:55 | 18:44 | 16:41 11
12 | 05:16 | 06:02 | 06:55 | 07:47 | 07:45
| 21:51 | 21:03 | 19:53 | 18:41 | 16:39 21
13 | 05:17 | 06:04 | 06:57 | 07:49 | 07:47
]21:50  |21:01 | 19:51 | 1839  |16:37 27
14| 05:18 | 06:06 | 06:59 | 07:51 | 07:48
|21:49 | 20:59 | 1948 | 1837  |16:36 32
15 | 05:19 | 06:07 | 07:00 | 07:53 | 07:50
| 21:48 | 20:57 | 19:46 | 18:35 | 16:34 35
16]05:21 | 06:09 |07:02 | 07:54 | 07:52
|21:47  |20:55 | 19:43  |18:32 | 16:33 38
17]05:22 | 06:11  |07:04 | 07:56 | 07:54
| 21:46 | 20:53 | 19:41 | 18:30 | 16:31 41
18]05:23 | 06:12 | 07:05 | 07:58 | 07:56
|21:44  [20:51  |19:39  |1828 | 1630 43
19]05:25 | 06:14 | 07:07 | 08:00 | 07:58
| 21:43 | 20:48 | 19:36 | 18:26 | 16:29 45
20| 05:26 | 06:16 | 07:09 | 08:02 | 07:59
| 21:42 | 20:46 | 19:34 | 18:23 | 16:27 47
21| 05:27 | 06:18 | 07:11 | 08:04 | 08:01
| 21:41 | 20:44 | 19:31 | 18:21 | 16:26 48
22| 05:29 | 06:19 | 07:12 | 08:05 | 08:03
| 21:39 | 20:42 | 19:29 | 18:19 | 16:25 50
23]105:30 | 06:21 | 07:14 | 08:07 | 08:05
|21:38 | 20140 1926 | 18:17  |1624 51
24| 05:32 | 06:23 | 07:16 | 08:09 | 08:06
| 21:36 | 20:37 | 19:24 | 18:15 | 16:22 52
25| 05:33 | 06:24 | 07:17 | 07:11 | 08:08
| 21:35 | 20:35 | 19:22 | 17:13 | 16:21 53
26 | 05:35 | 06:26 | 07:19 | 07:13 | 08:10
| 21:33 | 20:33 | 19:19 117:11 | 16:20 54
27 | 05:36 | 06:28 | 07:21 | 07:15 | 08:11
]21:32 [20:31 | 19:17 | 17:09 | 16:19 55
28]05:38 | 06:30 | 07:23 | 07:17 | 08:13
| 21:30 | 20:28 | 19:14 | 17:06 | 16:18 56
29 | 05:39 | 06:31 | 07:24 | 07:19 | 08:14
| 21:29 | 20:26 | 19:12 | 17:04 | 16:18 56
30 | 05:41 | 06:33 | 07:26 | 07:20 | 08:16
|21:27  [20:24 |19:10 |17:02 |16:17 57
31| 05:42 | 06:35 | | 07:22 |
| 21:25 | 20:21 | | 17:00 |
Sonnenscheinstunden | 508 | 457 | 382 | 330 | 262
astr.max.mogl.Beschattung | | | | | 872

11:29 (WEA RE |
11:40 (WEA_RE_|
11:24 (WEA RE.
11:45 (WEA_RE
11:21 (WEA RE
11:48 (WEA RE.
11:19 (WEA_RE_|
11:51 (WEA_RE_
11:18 (WEA_RE_|
11:53 (WEA_RE_|
11:16 (WEA_RE_
11:54 (WEA_RE_
11:15 (WEA_RE
11:56 (WEA RE |
11:14 (WEA RE_
11:57 (WEA RE_
11:14 (WEA_RE_
11:50 (WEA_RE_
11:13 (WEA_RE_
12:00 (WEA_RE_|
11:13 (WEA_RE_|
12:01 (WEA_RE
11:12 (WEA RE
12:02 (WEA_RE
11:12 (WEA RE
12:03 (WEA_RE_|
11:12 (WEA_RE_
12:04 (WEA_RE_
11:12 (WEA_RE_|
12:05 (WEA_RE_|
11:11 (WEA RE |
12:05 (WEA_RE_
11:11 (WEA RE_
12:06 (WEA RE |
11:11 (WEA_RE_
12:07 (WEA_RE_|
11:12 (WEA_RE_|
12:08 (WEA_RE_|
11:11 (WEA_RE_|
12:08 (WEA_RE_|

Lizrerter Acwender

DNV Energy Systems Germany GmbH

Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287
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11:12 (WEA_RE_04)
57 12:09 (WEA RE_04)
11:12 (WEA RE_04)
58 12:10 (WEA_RE_04)
11:12 (WEA_RE_04)
58 12:10 (WEA_RE_04)
11:12 (WEA_RE_04)
59 12:11 (WEA_RE_04)
11:12 (WEA_RE_04)
59 12:11 (WEA_RE_04)
11:13 (WEA_RE_04)
59 12:12 (WEA_RE_04)
11:13 (WEA_RE_04)
59  12:12 (WEA RE_04)
11:13 (WEA_RE_04)
60  12:13 (WEA RE_04)
11:14 (WEA RE_04)
60  12:14 (WEA_RE_04)
11:14 (WEA_RE_04)
60  12:14 (WEA_RE_04)
11:14 (WEA_RE_04)
60  12:14 (WEA_RE_04)
11:15 (WEA_RE_04)
60  12:15(WEA_RE_04)
11:15 (WEA_RE_04)
60  12:15(WEA RE 04)
11:15 (WEA_RE_04)
61  12:16 (WEA_RE_04)
11:16 (WEA_RE_04)
60  12:16 (WEA_RE_04)
11:16 (WEA_RE_04)
61  12:17 (WEA_RE_04)
11:17 (WEA_RE_04)
60  12:17 (WEA RE_04)
11:18 (WEA_RE_04)
60 12:18 (WEA RE 04)
11:17 (WEA_RE_04)
61  12:18 (WEA_RE_04)
11:18 (WEA_RE_04)
61  12:19 (WEA_RE_04)
11:18 (WEA_RE_04)
61  12:19 (WEA RE_04)
11:19 (WEA RE_04)
61 12:20 (WEA RE_04)
11:19 (WEA_RE_04)
61  12:20 (WEA_RE_04)
11:20 (WEA_RE_04)
61  12:21 (WEA_RE_04)
11:21 (WEA_RE_04)
60 12:21 (WEA_RE_04)
11:21 (WEA_RE_04)
60  12:21 (WEA_RE_04)
11:21 (WEA RE_04)
61  12:22 (WEA RE_04)
11:22 (WEA_RE_04)
60  12:22 (WEA_RE_04)
11:22 (WEA_RE_04)
60 12:22 (WEA_RE_04)
11:23 (WEA_RE_04)
60  12:23 (WEA_RE_04)
11:23 (WEA_RE_04)
61  12:24 (WEA RE 04)

1859

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

Tag im Monat

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

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

30.09.2025 16:16 / 67

WindFRD.
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DNV

Projeke;

WP Rote Erde 12.05.2025

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_36 - I0 36 Am Denkmal 2 Wardenburg
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

Sonnenscheinstunden |

| Januar | Februar
1| 08:42 09:59 (WEA_RE_04) | 08:13
| 16:21 60  10:59 (WEA RE 05) | 17:11
2| 08:42 10:00 (WEA_RE_04) | 08:11
| 16:22 59  10:59 (WEA _RE 05) | 17:13
3| 08:42 09:59 (WEA_RE_04) | 08:10
| 16:23 59  10:58 (WEA_RE_05) | 17:15
4| 08:41 10:00 (WEA_RE_04) | 08:08
| 16:25 59  10:59 (WEA_RE 05) | 17:17
5] 08:41 10:00 (WEA_RE_04) | 08:06
| 16:26 58  10:58 (WEA_RE_05) | 17:19
6| 08:41 10:00 (WEA_RE_04) | 08:05
| 16:27 58  10:58 (WEA_RE_05) | 17:21
7| 08:40 10:00 (WEA_RE_04) | 08:03
| 16:28 57 10:57 (WEA_RE_05) | 17:22
8| 08:40 10:00 (WEA_RE_04) | 08:01
| 16:30 55 10:55(WEA _RE 05) | 17:24
9] 08:39 10:01 (WEA_RE 04) | 07:59
| 16:31 54  10:55(WEA_RE_04) | 17:26
10 | 08:39 10:01 (WEA_RE_04) | 07:57
| 16:33 54 10:55(WEA _RE_04) | 17:28
11 [ 08:38 10:01 (WEA_RE_04) | 07:55
| 16:34 54  10:55(WEA_RE_04) | 17:30
12 | 08:37 10:01 (WEA_RE 04) | 07:53
| 16:36 55 10:56 (WEA RE 04) | 17:32
13| 08:37 10:01 (WEA_RE 04) | 07:51
| 16:37 55 10:56 (WEA _RE 04) | 17:34
14 | 08:36 10:02 (WEA_RE_04) | 07:49
| 16:39 55 10:57 (WEA_RE_04) | 17:36
15 | 08:35 10:02 (WEA_RE_04) | 07:47
| 16:40 56 10:58 (WEA_RE_04) | 17:38
16 | 08:34 10:02 (WEA_RE_04) | 07:45
| 16:42 56  10:58 (WEA_RE_04) | 17:40
17 | 08:33 10:03 (WEA_RE_04) | 07:43
| 16:44 56  10:59 (WEA RE_04) | 17:42
18 | 08:32 10:03 (WEA_RE 04) | 07:41
| 16:45 56  10:59 (WEA _RE 04) | 17:44
19 | 08:31 10:03 (WEA_RE_04) | 07:39
| 16:47 56  10:59 (WEA _RE 04) | 17:46
20 | 08:30 10:03 (WEA_RE_04) | 07:37
| 16:49 57  11:00 (WEA_RE _04) | 17:48
21| 08:29 10:04 (WEA_RE_04) | 07:35
| 16:50 56  11:00 (WEA_RE 04) | 17:50
22| 08:27 10:03 (WEA_RE 04) | 07:33
| 16:52 57  11:00 (WEA _RE 04) | 17:52
23| 08:26 10:04 (WEA_RE 04) | 07:31
| 16:54 57  11:01 (WEA_RE_04) | 17:53
24 | 08:25 10:04 (WEA_RE_04) | 07:29
| 16:56 56  11:00 (WEA_RE _04) | 17:55
25 08:24 10:05 (WEA_RE_04) | 07:26
| 16:58 56  11:01 (WEA_RE_04) | 17:57
26 | 08:22 10:05 (WEA_RE_04) | 07:24
| 17:00 55  11:00 (WEA_RE _04) | 17:59
27 | 08:21 10:06 (WEA_RE 04) | 07:22
|17:01 55  11:01 (WEA RE 04) | 18:01
28| 08:19 10:06 (WEA_RE_04) | 07:20
| 17:03 54 11:00 (WEA_RE_04) | 18:03
29 | 08:18 10:06 (WEA_RE_04) |
| 17:05 54 11:00 (WEA_RE _04) |
30 | 08:16 10:08 (WEA_RE_04) |
| 17:07 52 11:00 (WEA_RE_04) |
31| 08:15 10:08 (WEA_RE 04) |
| 17:09 52 11:00 (WEA RE 04) |
254 | 275
1733 |

astr.max.mogl.Beschattung |

50
49
47
45
43
41
39
36
2
28
2

12

444

10: 23(WEA RE_|
10:45 (WEA_RE_|
10:28 (WEA_RE_
10:40 (WEA R

fertasiorlusTurtustorfortorotorfarfusfurtoter ot turtor st lostas)

Lizeroerter Acwender
DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

| April | Mai | Juni
| 07:04 | 05:57 | 05:09
| 20:01 | 20:55 | 2143
| 07:02 | 05:55 | 05:08
120:03 | 20:57 | 2144
| 06:59 | 05:53 | 05:07
| 20:05 | 20:58 | 21:45
| 06:57 | 05:51 | 05:07
|20:07  |21:00 | 21:46
| 06:55 | 05:49 | 05:06
| 20:09 | 21:02 | 21:48
| 06:52 | 05:47 | 05:05
| 20:10 | 21:04 | 21:49
| 06:50 | 05:45 | 05:05
| 20:12 | 21:05 | 21:49
| 06:48 | 05:43 | 05:04
| 20:14 | 21:07 | 21:50
| 06:45 | 0542 | 05:04
| 20:16 | 21:09 | 21:51
| 06:43 | 05:40 | 05:03
| 20:18 | 21:10 | 21:52
| 06:41 | 05:38 | 05:03
| 20:19 | 21:12 | 21:53
| 06:38 | 05:36 | 05:02
| 20:21 | 21:14 | 21:54
| 06:36 | 05:35 | 05:02
120223 |21:15 | 21:54
|06:3¢ | 05:33 | 05:02
|20225 | 21:17 | 2155
| 06:31 | 05:31 | 05:01
| 20:26 | 21:19 | 21:56
|06:29 | 05:30 | 05:01
|20:28 | 21220 | 21:56
|06:27 | 05:28 | 05:01
| 20:30 | 21:22 | 21:57
| 06:25 | 05:226 | 05:01
120:32 | 2124 | 21:57
|06:22 | 0525 | 05:01
| 20:34 | 21:25 | 21:57
| 06:20 | 05:24 | 05:01
| 20:35 | 21:27 | 21:58
| 06:18 | 05:22 | 05:01
| 20:37 | 21:28 | 21:58
| 06:16 | 05:21 | 05:02
| 20:39 | 21:30 | 21:58
| 06:14 | 05:19 | 05:02
|20:41  |21:331 | 21:58
| 06:11 | 05:18 | 05:02
| 20:42 | 21:33 | 21:58
| 06:09 | 05:17 | 05:02
|20:44 | 21:3¢ | 21:58
| 06:07 | 05:16 | 05:03
| 20:46 | 21:35 | 21:58
| 06:05 | 05:14 | 05:03
| 20:48 | 21:37 | 21:58
| 06:03 | 05:13 | 05:04
|20:50  |21:38 | 21:58
| 06:01 | 05:12 | 05:04
| 20:51 | 21:39 | 21:58
|05:59 | 05:11 | 05:05
|20:53 | 21:41 | 21:58
| |0s:10 |

| | 21:42 |

| 418 | 490 | 505
| | |

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

Tag im Monat

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

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

30.09.2025 16:16 / 68

WindFRE.
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DNV

Projeke: Lizeraierter Acwends

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287
SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_36 - I0 36 Am Denkmal 2 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| Juli |Aug |Sep ejOktob | November | Dezember
1] 05:06 | 05:44 06:36 07:28 07:24 09:50 (WEA_RE_04) | 08:17 09:43 (WEA_RE_04)
21:58 | 21:24 20:19 19:07 16:59 28  10:18 (WEA RE_04) | 16:16 S5  10:38 (WEA_RE 04)
2]05:06 | 05:46 06:38 07:30 07:26 09:48 (WEA_RE_04) | 08:19 09:44 (WEA_RE_04)
21:57 | 21:22 20:17 19:05 16:57 32 10:20 (WEA_RE_04) | 16:15 54  10:38 (WEA_RE_04)
3]05:07 | 05:47 | 06:40 | 07:31 | 07:28 09:46 (WEA_RE_04) | 08:20 09:44 (WEA_RE_04)
| 21:57 | 21:20 | 20:14 | 19:02 | 16:55 36 10:22 (WEA RE 04) | 16:15 54  10:38 (WEA RE 04)
4| 05:08 05:49 06:42 07:33 07:30 09:44 (WEA_RE_04) | 08:22 09:45 (WEA_RE_04)
21:56 21:18 20:12 19:00 16:53 40  10:24 (WEA RE 04) | 16:14 S5 10:40 (WEA RE_05)
5| 05:09 05:51 06:43 07:35 07:32 09:43 (WEA _RE_04) | 08:23 09:45 (WEA _RE 04)
21:56 21:17 20:10 18:58 16:51 42 10:25(WEA RE_04) | 16:13 57  10:42 (WEA_RE_05)
6 | 05:10 05:52 06:45 07:37 07:34 09:42 (WEA_RE_04) | 08:25 09:47 (WEA_RE_04)
21:55 21:15 20:07 18:55 16:49 44 10:26 (WEA RE 04) | 16:13 57  10:44 (WEA RE_05)
7] 05:11 05:54 06:47 07:38 07:35 09:41 (WEA RE_04) | 08:26 09:47 (WEA _RE 04)
21:55 | 21:13 20:05 18:53 16:47 46  10:27 (WEA RE_04) | 16:12 58  10:45 (WEA_RE 05)
8 | 05:12 | 05:56 06:48 07:40 07:37 09:40 (WEA_RE_04) | 08:27 09:47 (WEA_RE 04)
21:5¢ | 2111 20:03 18:51 16:46 48  10:28 (WEA_RE_04) | 16:12 59  10:46 (WEA_RE_05)
9]05:13 | 05:57 06:50 | 07:42 | 07:39 09:40 (WEA_RE_04) | 08:28 09:48 (WEA_RE_04)
21:53 21:09 20:00 18:48 16:44 49  10:29 (WEA RE_04) | 16:12 59  10:47 (WEA_RE_05)
10 | 05:14 05:59 06:52 07:44 07:41 09:39 (WEA_RE_04) | 08:29 09:49 (WEA_RE 04)
21:52 21:07 19:58 18:46 16:42 51 10:30 (WEA_RE_04) | 16:11 59  10:48 (WEA_RE_05)
11]05:15 | 06:01 | 06:53 | 07:46 | 07:43 09:39 (WEA_RE_04) | 08:31 09:49 (WEA_RE_04)
|21:52 | 21:05 19:55 | 18:44 |16:41 52 10:31 (WEA RE_04) | 16:11 60  10:49 (WEA_RE_05)
12 | 05:16 | 06:02 06:55 | 07:47 | 07:45 09:39 (WEA_RE_04) | 08:32 09;50 (WEA_RE_04)
21:51 21:03 19:53 16:41 16:39 52 10:31 (WEA RE_04) | 16:11 60  10:50 (WEA_RE_05)
13 | 05:17 06:04 06:57 07:49 07:47 09:38 (WEA_RE_04) | 08:33 09:50 (WEA_RE_04)
21:50 21:01 19:51 18:39 16:37 54  10:32 (WEA_RE_D4) | 16:11 60  10:50 (WEA_RE_05)
14 | 05:18 06:06 06:59 07:51 07:48 09:38 (WEA_RE_04) | 08:34 09;51 (WEA_RE_04)
21:49 | 20:59 19:48 18:37 | 16:36 54  10:32 (WEA RE_04) | 16:11 60 10:51 (WEA RE_05)
15 | 05:19 | 06:07 07:00 | 07:53 | 07:50 09:38 (WEA_RE_04) | 08:35 09:52 (WEA_RE_04)
21:48 20:57 19:46 18:35 16:34 55 10:33 (WEA_RE_04) | 16:11 60  10:52 (WEA_RE_05)
16 | 05:21 06:09 07:02 07:55 07:52 09:36 (WEA_RE_04) | 08:36 09:52 (WEA_RE_04)
21:47 20:55 19:43 18:32 16:33 55 10:33 (WEA_RE_04) | 16:11 61  10:53 (WEA_RE_05)
17 | 05:22 06:11 07:04 07:56 07:54 09:38 (WEA_RE_04) | 08:36 09;53 (WEA_RE_04)
| 21:46 | 20:53 19:41 | 18:30 16:31 56 10:34 (WEA_RE_04) | 16:11 61  10:54 (WEA_RE_05)
18 | 05:23 | 06:12 07:05 | 07:58 07:56 09:38 (WEA_RE_04) | 08:37 09:54 (WEA_RE_04)
21:44 20:51 19:39 18:28 | 16:30 56  10:34 (WEA_RE_04) | 16:11 60  10:54 (WEA_RE_05)
19 | 05:25 06:14 07:07 08:00 | 07:58 09:38 (WEA RE_04) | 08:38 09:54 (WEA_RE_04)
21:43 20:48 19:36 18:26 | 16:29 57  10:35(WEA RE 04) | 16:12 60  10:54 (WEA_RE _05)
20 | 05:26 06:16 07:09 08:02 | 07:59 09:38 (WEA_RE_04) | 08:38 09:55 (WEA_RE_04)
21:42 20:46 19:34 18:23 16:27 57  10:35(WEA_RE_04) | 16:12 60  10:55 (WEA_RE_05)
21 | 05:27 06:18 07:11 08:04 08:01 09:39 (WEA RE 04) | 08:39 09:55 (WEA _RE 04)
21:41 20:44 19:31 18:21 16:26 56  10:35(WEA_RE_04) | 16:13 60  10:55 (WEA_RE_05)
22 | 05:2¢9 06:19 07:12 08:086 08:03 09:39 (WEA_RE_04) | 08:40 09:56 (WEA_RE_04)
121:39  |20:42  [19:29 | 18:19 116:25 57 10:36 (WEA RE 04) | 16:13 60  10:56 (WEA RE 05)
23]05:30 |06:21 | 07:14 | 08:07 | 08:05 09:40 (WEA_RE_04) | 08:40 09:56 (WEA_RE_04)
| 21:38 20:40 19:26 18:17 | 16:24 56  10:36 (WEA_RE_D4) | 16:13 60  10:56 (WEA_RE_05)
24 | 05:32 06:23 07:16 06:09 | 08:06 09:40 (WEA _RE 04) | 08:41 09:57 (WEA _RE_04)
|21:36 20:37 19:24 18:15 116:22 56 10:36 (WEA RE 04) | 16:14 60  10:57 (WEA_RE 05)
25 | 05:33 06:24 07:17 07:11 | 08:08 09:41 (WEA_RE_04) | 08:41 09:57 (WEA_RE_04)
| 21:35 | 20:35 19:22 | 17:13 | 16:21 56  10:37 (WEA_RE_04) | 16:15 60 10:57 (WEA_RE_0S)
26 | 05:35 | 06:26 07:19 | 07:13 | 08:10 09:41 (WEA_RE_04) | 08:41 09:57 (WEA_RE_04)
|21:34 | 20:33 19:19 | 17:11 | 16:20 56 10:37 (WEA_RE_04) | 16:15 61  10:58 (WEA_RE_05)
27 | 05:36 | 06:28 07:21 07:15 | 08:11 09:41 (WEA_RE_04) | 08:42 09:57 (WEA_RE_04)
| 21:32 | 20:31 19:17 17:08 | 16:19 56  10:37 (WEA RE 04) | 16:16 61  10:58 (WEA RE 05)
28 |05:38 | 06:30 07:23 07:17 | 08:13 09:42 (WEA_RE_04) | 08:42 09:57 (WEA_RE_04)
| 21:30 | 20:28 19:14 | 17:06 | 16:18 55  10:37 (WEA_RE_04) | 16:17 61  10:58 (WEA_RE_05)
29 | 05:39 | 06:31 07:24 | 07:19 | 08:14 09:42 (WEA _RE_04) | 08:42 09:58 (WEA_RE_04)
| 21:29 | 20:26 | 19:12 | 17:04 | 16:18 56 10:38 (WEA_RE_04) | 16:18 60  10:58 (WEA_RE_05)
30 | 05:41 | 06:33 07:26 07:20 09:56 (WEA_RE_04) | 08:16 09:42 (WEA_RE_04) | 08:42 09:58 (WEA_RE_04)
| 21:27 | 20:24 19:10 17:02 15 10:11 (WEA RE 04) | 16:17 55 10:37 (WEA RE_04) | 16:19 60 10:58 (WEA_RE _05)
31 | 05:42 | 06:35 07:22 09:52 (WEA_RE_04) | | 08:42 09:59 (WEA_RE_04)
| 21:25 | 20:21 17:00 23 10:15 (WEA_RE_04) | | 16:20 60  10:59 (WEA_RE_05)

Sonnenscheinstunden | 508 | 457 | 382 | 330 | 262 | 238
astr.max.mogl.Beschattung | | | | 38 | 1523 | 1832
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (55:MM) Schattenanfang (WEA mit erstem Schatten)

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

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09,2025 16:16 / 69 windrro .
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DNV

Projeke;

WP Rote Erde 12.05.2025

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_37 - I0 37 Am Denkmal 8 Wardenburg
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

Sonnenscheinstunden |

| Januar | Februar
1| 08:42 09:56 (WEA_RE_04) | 08:13
| 16:21 55 10:51 (WEA RE 05) | 17:11
2| 08:42 09:57 (WEA_RE_04) | 08:11
| 16:22 54 10:51 (WEA _RE 05) | 17:13
3| 08:42 09:56 (WEA_RE_04) | 08:10
| 16:23 54 10:50 (WEA_RE_05) | 17:15
4| 08:41 09:57 (WEA_RE_04) | 08:08
| 16:25 53  10:50 (WEA_RE 05) | 17:17
5] 08:41 09:57 (WEA_RE_04) | 08:06
| 16:26 51  10:48 (WEA_RE_05) | 17:19
6| 08:41 09:58 (WEA_RE_04) | 08:05
| 16:27 49 10:47 (WEA_RE 04) | 17:21
7| 08:40 09:58 (WEA_RE_04) | 08:03
| 16:28 50 10:48 (WEA RE _04) | 17:22
8| 08:40 09:57 (WEA_RE_04) | 08:01
| 16:30 51  10:48(WEA RE 04) | 17:24
9] 08:39 09:58 (WEA_RE_04) | 07:59
| 16:31 51 10:49 (WEA_RE_04) | 17:26
10 | 08:39 09:59 (WEA_RE_04) | 07:57
| 16:33 50  10:49 (WEA RE_04) | 17:28
11 [ 08:38 09:59 (WEA_RE_04) | 07:55
| 16:34 51 10:50 (WEA_RE_04) | 17:30
12 | 08:37 09:59 (WEA _RE_04) | 07:53
| 16:36 51  10:50 (WEA _RE 04) | 17:32
13| 08:37 09:59 (WEA RE 04) | 07:51
| 16:37 51 10:50 (WEA _RE 04) | 17:34
14 | 08:36 09:59 (WEA_RE_04) | 07:49
| 16:39 52 10:51 (WEA_RE_04) | 17:36
15 | 08:35 10:00 (WEA_RE_04) | 07:47
| 16:40 51 10:51 (WEA_RE_04) | 17:38
16 | 08:34 10:00 (WEA_RE_04) | 07:45
| 16:42 52 10:52 (WEA_RE_04) | 17:40
17 | 08:33 10:01 (WEA_RE 04) | 07:43
| 16:44 51  10:52 (WEA RE_04) | 17:42
18 | 08:32 10:01 (WEA_RE 04) | 07:41
| 16:45 52 10:53(WEA RE 04) | 17:44
19 | 08:31 10:01 (WEA_RE_04) | 07:39
| 16:47 51  10:52 (WEA_RE 04) | 17:46
20 | 08:30 10:02 (WEA_RE_04) | 07:37
| 16:49 51 10:53(WEA_RE 04) | 17:48
21| 08:29 10:02 (WEA_RE_04) | 07:35
| 16:50 51 10:53 (WEA RE 04) | 17:50
22| 08:27 10:02 (WEA_RE 04) | 07:33
| 16:52 51 10:53(WEA _RE 04) | 17:52
23| 08:26 10:03 (WEA_RE 04) | 07:31
| 16:54 50 10:53 (WEA_RE_04) | 17:53
24 | 08:25 10:03 (WEA_RE_04) | 07:29
| 16:56 50 10:53 (WEA_RE _04) | 17:55
25 08:24 10:04 (WEA_RE_04) | 07:26
| 16:58 49  10:53 (WEA_RE_04) | 17:57
26 | 08:22 10:04 (WEA_RE_04) | 07:24
| 17:00 48  10:52 (WEA_RE _04) | 17:59
27 | 08:21 10:06 (WEA_RE 04) | 07:22
|17:01 47  10:53(WEA _RE 04) | 18:01
28| 08:19 10:06 (WEA_RE_04) | 07:20
| 17:03 46  10:52 (WEA_RE_04) | 18:03
29 | 08:18 10:07 (WEA_RE_04) |
| 17:05 44 10:51 (WEA_RE_04) |
30 | 08:16 10:08 (WEA_RE_04) |
| 17:07 43 10:51 (WEA_RE_04) |
31| 08:15 10:09 (WEA_RE 04) |
| 17:09 41 10:50 (WEA RE 04) |
254 | 275
1551 |

astr.max.mogl.Beschattung |

39
37
35
32
28
24

18

219

10:10 (WEA_RE
10:49 (WEA RE
10:11 (WEA _RE
10:48 (WEA_RE
10:13 (WEA_RE _|
10:48 (WEA_RE _
10:14 (WEA_RE
10:46 (WEA _RE
10:16 (WEA_RE_|
E
E
E
E
E
E
E

OHOFHOKE
w\:m\lm\lw\tm\lww

10:44 (WEA_RE
10:18 (WEA_RE
10:42 (WEA_RE _|
10:21 (WEA_RE_
10:39 (WEA RE_
10:27 (WEA R
10:33 (WEA R

OO A OO O
-&o-nooo-—-cw\lu-nn\:

fartertusfasfusturturturtrtusTurtorfasfortasta)
= O

2RRRRRRRRRRRRERS

eomma\oo\ncn
U'INU‘!HO»
\IO\OOHQ

HO

22

18 23
06:52
18:25
06:50
18:27
| 06:47
| 18:29
| 06:45
| 18:31
| 06:42
| 18:33
| 06:40
| 18:34
| 06:38
| 18:36
| 06:35
| 18:38
| 06:33
| 18:40
| 06:31
| 18:42
| 06:28
| 18:43
| 06:26
| 18:45
| 06:23
| 18:47
| 06:21
| 18:49
| 06:19
| 18:51
| 06:16
| 18:52
| 06:14
| 18:54
| 07:11
| 19:56
| 07:09
| 19:58
| 07:07
| 20:00
| 367
|

Lizeroerter Acwender
DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

| April | Mai | Juni
| 07:04 | 05:57 | 05:09
| 20:01 | 20:55 | 2143
| 07:02 | 05:55 | 05:08
120:03 | 20:57 | 2144
| 06:59 | 05:53 | 05:07
| 20:05 | 20:58 | 21:45
| 06:57 | 05:51 | 05:07
|20:07  |21:00 | 21:46
| 06:55 | 05:49 | 05:06
| 20:09 | 21:02 | 21:48
| 06:52 | 05:47 | 05:05
| 20:10 | 21:04 | 21:49
| 06:50 | 05:45 | 05:05
| 20:12 | 21:05 | 21:50
| 06:48 | 05:43 | 05:04
| 20:14 | 21:07 | 21:50
| 06:45 | 0542 | 05:04
| 20:16 | 21:09 | 21:51
| 06:43 | 05:40 | 05:03
| 20:18 | 21:10 | 21:52
| 06:41 | 05:38 | 05:03
| 20:19 | 21:12 | 21:53
| 06:38 | 05:36 | 05:02
| 20:21 | 21:14 | 21:54
| 06:36 | 05:35 | 05:02
120223 |21:15 | 21:54
|06:3¢ | 05:33 | 05:02
|20225 | 21:17 | 2155
| 06:31 | 05:31 | 05:01
| 20:26 | 21:19 | 21:56
|06:29 | 05:30 | 05:01
|20:28 | 21220 | 21:56
|06:27 | 05:28 | 05:01
| 20:30 | 21:22 | 21:57
| 06:25 | 05:226 | 05:01
120:32 | 2124 | 21:57
|06:22 | 0525 | 05:01
| 20:34 | 21:25 | 21:57
| 06:20 | 05:24 | 05:01
| 20:35 | 21:27 | 21:58
| 06:18 | 05:22 | 05:01
| 20:37 | 21:28 | 21:58
| 06:16 | 05:21 | 05:02
| 20:39 | 21:30 | 21:58
| 06:14 | 05:19 | 05:02
|20:41  |21:331 | 21:58
| 06:11 | 05:18 | 05:02
| 20:43 | 21:33 | 21:58
| 06:09 | 05:17 | 05:02
|20:44 | 21:3¢ | 21:58
| 06:07 | 05:16 | 05:03
| 20:46 | 21:35 | 21:58
| 06:05 | 05:14 | 05:03
| 20:48 | 21:37 | 21:58
| 06:03 | 05:13 | 05:04
|20:50  |21:38 | 21:58
| 06:01 | 05:12 | 05:04
| 20:51 | 21:39 | 21:58
|05:59 | 05:11 | 05:05
|20:53 | 21:41 | 21:58
| |0s:10 |

| | 21:42 |

| 418 | 490 | 505
| | |

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

Tag im Monat

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

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

30.09.2025 16:16 / 70

WindFRE.
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Projeke;

DNV

WP Rote Erde 12.05.2025

SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor: IO_37 - I0 37 Am Denkmal 8 Wardenburg
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

|Juli | Aug |SeptembefOktober |N
1| 05:06 | 05:44 | 06:36 | 07:28 | 07:24
| 21:58 | 21:24 | 20:19 | 19:07 | 16:59
2005:06 [05:46 | 06:38 | 07:30 | 07:26
|21:57 |21:22 | 20:17 | 19:05 | 16:57
3]105:07 | 05:47 | 06:40 | 07:31 | 07:28
| 21:57 | 21:20 | 20:14 | 19:02 | 16:55 9
4| 05:08 | 05:49 | 06:42 | 07:33 | 07:30
|21:56  [21:48  |20:12  [19:00 |16:53 19
5]05:09 |05:51 | 06:43 | 07:35 | 07:32
| 21:56 | 21:17 | 20:10 | 18:58 | 16:51 24
6| 05:10 | 05:52 | 06:45 | 07:37 | 07:34
| 21:55 | 21:15 | 20:07 | 18:55 | 16:49 28
7] 05:11 | 05:54 | 06:47 | 07:38 | 07:35
| 21:55 | 21:13 | 20:05 | 18:53 | 16:47 32
8| 05:12 | 05:56 | 06:48 | 07:40 | 07:37
| 21:%4 | 21:11 | 20:03 | 18:51 | 16:46 35
9]05:13 | 05:57 | 06:50 | 07:42 | 07:39
| 21:53 | 21:09 | 20:00 | 18:48 | 16:44 38
10 | 05:14 | 05:59 | 06:52 | 07:44 | 07:41
| 21:52 | 21:07 | 19:58 | 18:46 | 16:42 40
11 | 05:15 | 06:01 | 06:53 | 07:46 | 07:43
| 21:52 | 21:05 | 19:55 | 18:44 | 16:41 41
12 | 05:16 | 06:02 | 06:55 | 07:47 | 07:45
| 21:51 | 21:03 | 19:53 | 18:41 | 16:39 43
13 | 05:17 | 06:04 | 06:57 | 07:49 | 07:47
]21:50 | 21:01 | 19:51 | 1839 | 1637 45
14| 05:18 | 06:06 | 06:59 | 07:51 | 07:48
121:49 | 20:59 | 1948 | 1837 | 1636 46
15 | 05:19 | 06:07 | 07:00 | 07:53 | 07:50
| 21:48 | 20:57 | 19:46 | 18:35 | 16:34 47
16]05:21 | 06:09  |07:02 | 07:55 | 07:52
|21:47  |20:55  |19:43  |18:32 | 16:33 48
17]05:22 | 06:11  |07:04 | 07:56 | 07:54
| 21:46 | 20:53 | 19:41 | 18:30 | 16:31 49
18]05:23 | 06:12 | 07:05 | 07:58 | 07:56
|21:44  |20:51  |19:39  |1828  |16:30 50
19]05:25 | 06:14 | 07:07 | 08:00 | 07:58
| 21:43 | 20:48 | 19:36 | 18:26 | 16:29 50
20| 05:26 | 06:16 | 07:09 | 08:02 | 07:59
| 21:42 | 20:46 | 19:34 | 18:23 | 16:27 51
21| 05:27 | 06:18 | 07:11 | 08:04 | 08:01
| 21:41 | 20:44 | 19:31 | 18:21 | 16:26 51
22| 05:29 | 06:19 | 07:12 | 08:06 | 08:03
| 21:39 | 20:42 | 19:29 | 18:19 | 16:25 51
23]105:30 | 06:21 | 07:14 | 08:07 | 08:05
|21:38 | 20140 | 19:26 | 18:17  |1624 51
24| 05:32 | 06:23 | 07:16 | 08:09 | 08:06
| 21:36 | 20:37 | 19:24 | 18:15 | 16:22 52
25| 05:33 | 06:24 | 07:17 | 07:11 | 08:08
| 21:35 | 20:35 | 19:22 | 17:13 | 16:21 51
26 | 05:35 | 06:26 | 07:19 | 07:13 | 08:10
| 21:34 | 20:33 | 19:19 117:11 | 16:20 52
27 | 05:36 | 06:28 | 07:21 | 07:15 | 08:11
]21:32 [20:31 | 19:17  |17:09 | 1619 51
28]05:38 | 06:30 | 07:23 | 07:17 | 08:13
|21:30 | 20:28 | 19:14 | 17:06 | 16:18 52
29 | 05:39 | 06:31 | 07:24 | 07:19 | 08:14
| 21:29 | 20:26 | 19:12 | 17:04 | 16:18 52
30 | 05:41 | 06:33 | 07:26 | 07:20 | 08:16
|21:27  [20:24 |19:10 |17:02 |16:17 51
31| 05:42 | 06:35 | | 07:22 |
| 21:25 | 20:21 | | 17:00 |
Sonnenscheinstunden | 508 | 457 | 382 | 330 | 262
astr.max.mogl.Beschattung | | | | | 1209

Lizrerter Acwender

DNV Energy Systems Germany GmbH

Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

| Dezember

| 08:17 09:41 (WEA_RE_04)

| 16:16 51 10:32 (WEA RE 04)

| 08:19 09:42 (WEA_RE_04)

| 16:15 50 10:32 (WEA_RE_04)
09:55 (WEA_RE_04) | 08:20 09:42 (WEA_RE_04)
10:04 (WEA_RE_04) | 16:15 50  10:32 (WEA_RE_04)
09:50 (WEA_RE_04) | 08:22 09:43 (WEA_RE_04)
10:09 (WEA _RE 04) | 16:14 50  10:33 (WEA_RE _04)
09:48 (WEA_RE_04) | 08:23 09:43 (WEA_RE_04)
10:12 (WEA_RE_04) | 16:13 50  10:33 (WEA_RE_04)
09:46 (WEA_RE_04) | 08:25 09:44 (WEA_RE_04)
10:14 (WEA_RE_04) | 16:13 49  10:33 (WEA_RE_04)
09:44 (WEA_RE_04) | 08:26 09:44 (WEA_RE_04)
10:16 (WEA _RE_04) | 16:12 51 10:35 (WEA_RE 05)
09:43 (WEA RE 04) | 08:27 09:44 (WEA _RE_04)
10:18 (WEA RE 04) | 16:12 53  10:37 (WEA_RE 05)
09:41 (WEA_RE 04) | 08:28 09:45 (WEA RE _04)
10:19 (WEA_RE_04) | 16:12 54 10:39 (WEA_RE_05)
09:40 (WEA_RE_04) | 08:29 09:46 (WEA_RE_04)
10:20 (WEA_RE_04) | 16:11 54 10:40 (WEA_RE_05)
09:40 (WEA_RE_04) | 08:31 09:46 (WEA_RE_04)
10:21 (WEA_RE_04) | 16:11 55 10:41 (WEA_RE_05)
09:39 (WEA_RE_04) | 08:32 09:47 (WEA _RE_04)
10:22 (WEA _RE 04) | 16:11 55  10:42 (WEA_RE_05)
09:38 (WEA_RE_04) | 08:33 09:47 (WEA_RE_04)
10:23 (WEA_RE_04) | 16:11 56  10:43 (WEA_RE_05)
09:38 (WEA_RE_04) | 08:34 09:48 (WEA_RE_04)
10:24 (WEA_RE_04) | 16:11 56  10:44 (WEA_RE_0S)
09:38 (WEA_RE_04) | 08:35 09:48 (WEA_RE_04)
10:25 (WEA_RE_04) | 16:11 57  10:45 (WEA_RE_05)
09:37 (WEA_RE_04) | 08:36 09:49 (WEA_RE_04)
10:25 (WEA_RE_04) | 16:11 57  10:46 (WEA_RE_05)
09:37 (WEA_RE_04) | 08:36 09:50 (WEA _RE_04)
10:26 (WEA_RE 04) | 16:11 57  10:47 (WEA_RE_05)
09:37 (WEA_RE_04) | 08:37 09:51 (WEA_RE_04)
10:27 (WEA_RE 04) | 16:11 57  10:48 (WEA_RE_05)
09:37 (WEA_RE_04) | 08:38 09:50 (WEA_RE_04)
10:27 (WEA_RE_04) | 16:12 58  10:48 (WEA_RE_05)
09:37 (WEA_RE_04) | 08:38 09:51 (WEA_RE_04)
10:28 (WEA_RE_04) | 16:12 58  10:49 (WEA_RE_05)
09:37 (WEA_RE_04) | 08:39 09:51 (WEA_RE_04)
10:28 (WEA _RE_04) | 16:13 57  10:48 (WEA_RE_05)
09:38 (WEA RE_04) | 08:40 09:52 (WEA_RE_04)
10:29 (WEA RE 04) | 16:13 57  10:49 (WEA_RE _05)
09:38 (WEA_RE_04) | 08:40 09:52 (WEA_RE_04)
10:29 (WEA_RE_04) | 16:13 58  10:50 (WEA_RE_05)
09:38 (WEA_RE_04) | 08:41 09:53 (WEA_RE_04)
10:30 (WEA_RE_04) | 16:14 58  10:51 (WEA_RE_05)
09:39 (WEA_RE_04) | 08:41 09:53 (WEA_RE_04)
10:30 (WEA_RE_04) | 16:15 58  10:51 (WEA_RE_05)
09:39 (WEA_RE_04) | 08:41 09:54 (WEA_RE_04)
10:31 (WEA_RE 04) | 16:15 57  10:51 (WEA_RE_05)
09:39 (WEA _RE_04) | 08:42 09:54 (WEA _RE _04)
10:30 (WEA_RE_04) | 16:16 57  10:51 (WEA_RE_05)
09:39 (WEA_RE_04) | 08:42 09:54 (WEA_RE_04)
10:31 (WEA_RE_04) | 16:17 57  10:51 (WEA_RE_05)
09:40 (WEA_RE_04) | 08:42 09:55 (WEA_RE_04)
10:32 (WEA_RE_04) | 16:18 56  10:51 (WEA_RE_05)
09:40 (WEA_RE_04) | 08:42 09:55 (WEA_RE_04)
10:31 (WEA_RE_04) | 16:19 56  10:51 (WEA_RE_05)

| 08:42 09:55 (WEA _RE_04)

| 16:20 56  10:51 (WEA _RE _05)

| 238

| 1705

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

Tag im Monat

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

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

30.09.2025 16:16 / 71

WindFRE.
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DNV

Projeke;

WP Rote Erde 12.05.2025

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_38 - I0 38 Am Denkmal 15 Wardenburg
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

Sonnenscheinstunden |

| Januar | Februar
1| 08:42 09:43 (WEA_RE_04) | 08:13
| 16:21 56  10:39(WEA RE 05) | 17:11
2| 08:42 09:43 (WEA_RE_04) | 08:11
| 16:22 56  10:39 (WEA _RE 05) | 17:13
3| 08:42 09:43 (WEA_RE_04) | 08:10
| 16:23 55  10:38 (WEA_RE_05) | 17:15
4| 08:41 09:44 (WEA_RE_04) | 08:08
| 16:25 54  10:38 (WEA_RE 05) | 17:17
5] 08:41 09:43 (WEA_RE_04) | 08:06
| 16:26 54 10:37 (WEA_RE_05) | 17:19
6| 08:41 09:44 (WEA_RE_04) | 08:05
| 16:27 53 10:37 (WEA_RE_05) | 17:21
7| 08:40 09:44 (WEA_RE_04) | 08:03
| 16:28 49  10:34 (WEA_RE 05) | 17:22
8| 08:40 09:44 (WEA_RE_04) | 08:01
| 16:30 44  10:28 (WEA_RE 04) | 17:24
9] 08:39 09:45 (WEA_RE 04) | 07:59
| 16:31 44  10:29 (WEA_RE_04) | 17:26
10 | 08:39 09:45 (WEA_RE_04) | 07:57
| 16:33 45  10:30 (WEA_RE_04) | 17:28
11 [ 08:38 09:45 (WEA_RE_04) | 07:55
| 16:34 45  10:30 (WEA_RE_04) | 17:30
12 | 08:37 09:45 (WEA_RE_04) | 07:53
| 16:36 45  10:30 (WEA_RE 04) | 17:32
13| 08:37 09:45 (WEA RE 04) | 07:51
| 16:37 46 10:31 (WEA_RE 04) | 17:34
14 | 08:36 09:46 (WEA_RE_04) | 07:49
| 16:39 45 10:31 (WEA_RE_04) | 17:36
15 | 08:35 09:46 (WEA_RE_04) | 07:47
| 16:40 46  10:32 (WEA_RE_04) | 17:38
16 | 08:34 09:46 (WEA_RE_04) | 07:45
| 16:42 46  10:32 (WEA_RE_04) | 17:40
17 | 08:33 09:47 (WEA_RE _04) | 07:43
| 16:44 46  10:33 (WEA_RE 04) | 1742
18 | 08:32 09:47 (WEA_RE_04) | 07:41
| 16:45 47  10:34 (WEA_RE 04) | 17:44
19 | 08:31 09:47 (WEA_RE_04) | 07:39
| 16:47 46  10:33 (WEA_RE 04) | 17:46
20 | 08:30 09:48 (WEA_RE_04) | 07:37
| 16:49 46 10:34 (WEA_RE _04) | 1748
21| 08:29 09:48 (WEA_RE_04) | 07:35
| 16:50 46  10:34 (WEA_RE 04) | 17:50
22| 08:27 09:48 (WEA RE 04) | 07:33
| 16:52 46  10:34 (WEA_RE 04) | 17:52
23| 08:26 09:49 (WEA_RE 04) | 07:31
| 16:54 45 10:34 (WEA_RE_04) | 17:53
24 | 08:25 09:49 (WEA_RE_04) | 07:29
| 16:56 45  10:34 (WEA_RE_04) | 17:55
25 08:24 09:50 (WEA_RE_04) | 07:26
| 16:58 44 10:34 (WEA_RE_04) | 17:57
26 | 08:22 09:50 (WEA_RE_04) | 07:24
| 17:00 43  10:33 (WEA_RE_04) | 17:59
27 | 08:21 09:52 (WEA_RE 04) | 07:22
|17:01 42 10:34 (WEA_RE 04) | 18:01
28| 08:19 09:52 (WEA_RE_04) | 07:20
| 17:03 41  10:33 (WEA_RE_04) | 18:03
29 | 08:18 09:52 (WEA_RE_04) |
| 17:05 40  10:32 (WEA_RE_04) |
30 | 08:16 09:54 (WEA_RE_04) |
| 17:07 38 10:32 (WEA_RE_04) |
31| 08:15 09:55 (WEA_RE 04) |
| 17:09 36 10:31 (WEA RE 04) |
254 | 275
1434 |

astr.max.mogl.Beschattung |

26

22

17

167

09:56 (WEA_RE
10:30 (WEA RE
09:57 (WEA_RE
10:29 (WEA_RE
09:59 (WEA_RE_|
10:29 (WEA_RE
10:01 (WEA_RE
10:27 (WEA RE_
E
E
E
E
E
E

OHOFHOKE
w\:m\lm\lw\tm\lww

10:03 (WEA_RE_|
10:25 (WEA_RE_
10:05 (WEA_RE _
10:22 (WEA_RE |
10:10 (WEA_RE._
10:16 (WEA R

22222BRRRBEERR
OO
RRERREEBLIREE

eomma\oo\ncn
U'INU‘!HO»
NOWwHO-O

HO

22

18 23
06:52
18:25
06:50
18:27
| 06:47
| 18:29
| 06:45
| 18:31
| 06:42
| 18:33
| 06:40
| 18:34
| 06:38
| 18:36
| 06:35
| 18:38
| 06:33
| 18:40
| 06:31
| 18:42
| 06:28
| 18:43
| 06:26
| 18:45
| 06:23
| 18:47
| 06:21
| 18:49
| 06:19
| 18:51
| 06:16
| 18:52
| 06:14
| 18:54
| 07:11
| 19:56
| 07:09
| 19:58
| 07:07
| 20:00
| 367
|

Lizeroerter Acwender
DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

| April | Mai | Juni
| 07:04 | 05:57 | 05:09
| 20:01 | 20:55 | 2143
| 07:02 | 05:55 | 05:08
120:03 | 20:57 | 2144
| 06:59 | 05:53 | 05:07
| 20:05 | 20:58 | 21:45
| 06:57 | 05:51 | 05:07
|20:07  |21:00 | 21:46
| 06:55 | 05:49 | 05:06
| 20:09 | 21:02 | 21:48
| 06:52 | 05:47 | 05:05
| 20:10 | 21:04 | 21:49
| 06:50 | 05:45 | 05:05
| 20:12 | 21:05 | 21:50
| 06:48 | 05:43 | 05:04
| 20:14 | 21:07 | 21:50
| 06:45 | 0542 | 05:04
| 20:16 | 21:09 | 21:51
| 06:43 | 05:40 | 05:03
| 20:18 | 21:10 | 21:52
| 06:41 | 05:38 | 05:03
| 20:19 | 21:12 | 21:53
| 06:38 | 05:36 | 05:02
| 20:21 | 21:14 | 21:54
| 06:36 | 05:35 | 05:02
120223 |21:15 | 21:54
|06:3¢ | 05:33 | 05:02
|20225 | 21:17 | 2155
| 06:31 | 05:31 | 05:01
| 20:26 | 21:19 | 21:56
|06:29 | 05:30 | 05:01
|20:28 | 21220 | 21:56
|06:27 | 05:28 | 05:01
| 20:30 | 21:22 | 21:57
| 06:25 | 05:226 | 05:01
120:32 | 2124 | 21:57
|06:22 | 0525 | 05:01
| 20:34 | 21:25 | 21:57
| 06:20 | 05:24 | 05:01
| 20:35 | 21:27 | 21:58
| 06:18 | 05:22 | 05:01
| 20:37 | 21:28 | 21:58
| 06:16 | 05:21 | 05:02
| 20:39 | 21:30 | 21:58
| 06:14 | 05:19 | 05:02
|20:41  |21:331 | 21:58
| 06:11 | 05:18 | 05:02
| 20:43 | 21:33 | 21:58
| 06:09 | 05:17 | 05:02
|20:44 | 21:3¢ | 21:58
| 06:07 | 05:16 | 05:03
| 20:46 | 21:35 | 21:58
| 06:05 | 05:14 | 05:03
| 20:48 | 21:37 | 21:58
| 06:03 | 05:13 | 05:04
|20:50  |21:38 | 21:58
| 06:01 | 05:12 | 05:04
| 20:51 | 21:39 | 21:58
|05:59 | 05:11 | 05:05
|20:53 | 21:41 | 21:58
| |0s:10 |

| | 21:42 |

| 418 | 490 | 505
| | |

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

Tag im Monat

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

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

30.09.2025 16:16 / 72

WindFRE.
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Projeke;

DNV

WP Rote Erde 12.05.2025

SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor: IO_38 - I0 38 Am Denkmal 15 Wardenburg
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

|Juli | Aug |SeptembefOktober |N
1| 05:06 | 05:44 | 06:36 | 07:28 | 07:24
| 21:58 | 21:24 | 20:19 | 19:07 | 16:59
2005:06 [05:46 | 06:38 | 07:30 | 07:26
|21:57 |21:22 | 20:17 | 19:05 | 16:57
3]105:07 | 05:47 | 06:40 | 07:31 | 07:28
| 21:57 | 21:20 | 20:14 | 19:02 | 16:55
4| 05:08 | 05:49 | 06:42 | 07:33 | 07:30
|21:56  [21:48  |20:12 | 19:00 | 16:53 8
5]05:09 |05:51 | 06:43 | 07:35 | 07:32
| 21:56 | 21:17 | 20:10 | 18:58 | 16:51 17
6| 05:10 | 05:52 | 06:45 | 07:37 | 07:34
| 21:55 | 21:15 | 20:07 | 18:55 | 16:49 23
7] 05:11 | 05:54 | 06:47 | 07:38 | 07:35
| 21:55 | 21:13 | 20:05 | 18:53 | 16:47 27
8| 05:12 | 05:56 | 06:48 | 07:40 | 07:37
| 21:%4 | 21:11 | 20:03 | 18:51 | 16:46 30
9]05:13 | 05:57 | 06:50 | 07:42 | 07:39
| 21:53 | 21:09 | 20:00 | 18:48 | 16:44 33
10 | 05:14 | 05:59 | 06:52 | 07:44 | 07:41
| 21:52 | 21:07 | 19:58 | 18:46 | 16:42 35
11 | 05:15 | 06:01 | 06:53 | 07:46 | 07:43
| 21:52 | 21:05 | 19:55 | 18:44 | 16:41 37
12 | 05:16 | 06:02 | 06:55 | 07:47 | 07:45
| 21:51 | 21:03 | 19:53 | 18:41 | 16:39 38
13 | 05:17 | 06:04 | 06:57 | 07:49 | 07:47
]21:50 | 21:00 | 19:51 | 1839 | 1637 40
14| 05:18 | 06:06 | 06:59 | 07:51 | 07:48
121:49 | 20:59 | 1948 | 18:37 |16:36 41
15 | 05:19 | 06:07 | 07:00 | 07:53 | 07:50
| 21:48 | 20:57 | 19:46 | 18:35 | 16:34 43
16]05:21 | 06:09  |07:02 | 07:55 | 07:52
|21:47  |20:55  |19:43  [18:32 | 16:33 43
17]05:22 | 06:11  |07:04 | 07:56 | 07:54
| 21:46 | 20:53 | 19:41 | 18:30 | 16:31 44
18]05:23 | 06:12 | 07:05 | 07:58 | 07:56
|21:44  |20:51 | 19:39 | 1828  |16:30 45
19]05:25 | 06:14 | 07:07 | 08:00 | 07:58
| 21:43 | 20:48 | 19:36 | 18:26 | 16:29 45
20| 05:26 | 06:16 | 07:09 | 08:02 | 07:59
| 21:42 | 20:46 | 19:34 | 18:23 | 16:27 46
21| 05:27 | 06:18 | 07:11 | 08:04 | 08:01
| 21:41 | 20:44 | 19:31 | 18:21 | 16:26 46
22| 05:29 | 06:19 | 07:12 | 08:06 | 08:03
| 21:39 | 20:42 | 19:29 | 18:19 | 16:25 46
23]105:30 | 06:21 | 07:14 | 08:07 | 08:05
|21:38 | 20140 | 19:26 | 18:17 | 1624 46
24| 05:32 | 06:23 | 07:16 | 08:09 | 08:06
| 21:36 | 20:37 | 19:24 | 18:15 | 16:22 47
25| 05:33 | 06:24 | 07:17 | 07:11 | 08:08
| 21:35 | 20:35 | 19:22 | 17:13 | 16:21 46
26 | 05:35 | 06:26 | 07:19 | 07:13 | 08:10
| 21:34 | 20:33 | 19:19 117:11 | 16:20 47
27 | 05:36 | 06:28 | 07:21 | 07:15 | 08:11
121:32 [20:31 | 19:47 | 17:09 | 16:19 46
28]05:38 | 06:30 | 07:23 | 07:17 | 08:13
121:30 | 20:28 | 19:14 | 17:06 | 16:18 46
29 | 05:39 | 06:31 | 07:24 | 07:19 | 08:14
| 21:29 | 20:26 | 19:12 | 17:04 | 16:18 46
30 | 05:41 | 06:33 | 07:26 | 07:20 | 08:16
121:27  [20:24 |19:10 [17:02 |16:17 46
31| 05:42 | 06:35 | | 07:22 |
| 21:25 | 20:21 | | 17:00 |
Sonnenscheinstunden | 508 | 457 | 382 | 330 | 262
astr.max.mogl.Beschattung | | | | | 1057

Lizrerter Acwender

DNV Energy Systems Germany GmbH

Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

| Dezember
| 08:17 09:27 (WEA_RE_04)
| 16:16 45  10:12 (WEA RE 04)
| 08:19 09:28 (WEA RE 04)
| 16:15 45 10:13 (WEA_RE_04)
| 08:20 09:28 (WEA_RE_04)
| 16:15 44 10:12 (WEA_RE_04)
09:39 (WEA_RE_04) | 08:22 09:29 (WEA_RE_04)
09:47 (WEA RE 04) | 16:14 44  10:13 (WEA RE 04)
09:35 (WEA_RE_04) | 08:23 09:29 (WEA_RE_04)
09:52 (WEA_RE_04) | 16:13 49  10:19 (WEA_RE_05)
09:32 (WEA_RE_04) | 08:25 09:30 (WEA_RE_04)
09:55 (WEA_RE_04) | 16:13 52 10:22 (WEA_RE_05)
09:30 (WEA_RE_04) | 08:26 09:30 (WEA_RE_04)
09:57 (WEA_RE_04) | 16:12 54  10:24 (WEA_RE_05)
09:29 (WEA RE 04) | 08:27 09:31 (WEA _RE_04)
09:59 (WEA RE 04) | 16:12 54 10:25 (WEA_RE 05)
09:27 (WEA_RE 04) | 08:28 09:32 (WEA_RE_04)
10:00 (WEA_RE_04) | 16:12 55 10:27 (WEA_RE_05)
09:26 (WEA_RE_04) | 08:29 09:32 (WEA_RE_04)
10:01 (WEA_RE_04) | 16:11 56  10:28 (WEA_RE_05)
09:25 (WEA_RE_04) | 08:31 09:33 (WEA_RE_04)
10:02 (WEA_RE_04) | 16:11 56  10:29 (WEA_RE_05)
09:25 (WEA_RE_04) | 08:32 09:33 (WEA_RE_04)
10:03 (WEA RE 04) | 16:11 57  10:30 (WEA_RE_05)
09:24 (WEA_RE_04) | 08:33 09:34 (WEA_RE_04)
10:04 (WEA RE 04) | 16: 11 57 10:31 (WEA RE 05)
09:24 (WEA_RE_04) | 08 09:35 (WEA_RE_04)
10:05 (WEA_RE_04) | 16: 11 56 10:31 (WEA_RE_05)
09:23 (WEA_RE_04) | 08:35 09:35 (WEA_RE_04)
10:06 (WEA_RE_04) | 16:11 57  10:32 (WEA_RE_05)
09:23 (WEA_RE_04) | 08:36 09:36 (WEA_RE_04)
10:06 (WEA_RE_04) | 16:11 57  10:33 (WEA_RE_05)
09:23 (WEA_RE_04) | 08:36 09:37 (WEA_RE_04)
10:07 (WEA_RE 04) | 16:11 57  10:34 (WEA_RE_05)
09:23 (WEA_RE 04) | 08:37 09:37 (WEA RE 04)
10:08 (WEA RE 04) | 16:11 58  10:35 (WEA RE 05)
09:23 (WEA_RE_04) | 08:38 09:37 (WEA_RE_04)
10:08 (WEA_RE_04) | 16:12 58  10:35 (WEA_RE_05)
09:23 (WEA_RE_04) | 08:39 09:38 (WEA_RE_04)
10:09 (WEA_RE_04) | 16:12 57  10:35 (WEA_RE_05)
09:23 (WEA_RE_04) | 08:39 09:38 (WEA_RE_04)
10:09 (WEA_RE_04) | 16:13 57  10:35 (WEA _RE_05)
09:24 (WEA RE_04) | 08:40 09:39 (WEA _RE_04)
10:10 (WEA RE 04) | 16:13 57  10:36 (WEA_RE _05)
09:24 (WEA_RE 04) | 08:40 09:39 (WEA_RE_04)
10:10 (WEA_RE_04) | 16:13 57  10:36 (WEA_RE_05)
09:24 (WEA_RE_04) | 08:41 09:40 (WEA_RE_04)
10:11 (WEA_RE_04) | 16:14 58  10:38 (WEA_RE_05)
09:25 (WEA_RE_04) | 08:41 09:40 (WEA_RE_04)
10:11 (WEA_RE_04) | 16:15 58  10:38 (WEA_RE_05)
09:25 (WEA_RE_04) | 08:41 09:41 (WEA_RE_04)
10:12 (WEA_RE_04) | 16:15 57  10:38 (WEA_RE_05)
09:25 (WEA _RE_04) | 08:42 09:41 (WEA _RE _04)
10:11 (WEA RE 04) | 16:16 57  10:38 (WEA_RE 05)
09:26 (WEA_RE_04) | 08:42 09:41 (WEA_RE_04)
10:12 (WEA_RE_04) | 16:17 57  10:38 (WEA_RE_05)
09:26 (WEA_RE_04) | 08:42 09:41 (WEA_RE_04)
10:12 (WEA_RE_04) | 16:18 57  10:38 (WEA_RE_05)
09:26 (WEA_RE_04) | 08:42 09:42 (WEA_RE_04)
10:12 (WEA_RE_04) | 16:19 56  10:38 (WEA_RE_05)
| 08:42 09:42 (WEA_RE_04)
| 16:20 57  10:39 (WEA_RE_05)
| 238
| 1696

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

Tag im Monat

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

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

30.09.2025 16:16 [ 73

WindFRE.

DNV — Berichtsnr. 10537702-A-3-A — www.dnv.com
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DNV

Projeke;
WP Rote Erde 12.05.2025

SHADOW - Kalender

Lizeroerter Acwender
DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

Berechnung: Gesamtbelastung Schattenrezeptor: IO_39 - I0 39 Am Denkmal 26 Wardenburg
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

1] 08:42
| 16:21
2| 08:42
| 16:22
3] 08:42
| 16:23
4| 08:41
| 16:24
5| 08:41
| 16:26
6| 08:41
| 16:27
7 | 08:40
| 16:28
8| 08:40
| 16:30
9| 08:39
| 16:31
10 | 08:39
| 16:33
11 [ 08:38
| 16:34
12 | 08:37
| 16:36
13| 08:37
| 16:37
14| 08:36
| 16:39
15 | 08:35
| 16:40
16 | 08:34
| 16:42
17 | 08:33
| 16:44
18 | 08:32
| 16:45
19 | 08:31
| 16:47
20 | 08:30
| 16:49
21| 08:29
| 16:50
22| 08:27
| 16:52
23| 08:26
| 16:54
24| 08:25
| 16:56
25| 08:24
| 16:58
26 | 08:22
| 17:00
27 | 08:21
| 17:01
28 | 08:19
| 17:03
29 | 08:18
| 17:05
30 | 08:16
| 17:07
31| 08:15
| 17:09
Sonnenscheinstunden | 254
astr.max.mogl.Beschattung |

49
49
49
50
49
49
49
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| April

| 07:04
| 20:01
| 07:02
| 20:03
| 06:59
| 20:05
| 06:57
| 20:07
| 06:55
| 20:09
| 06:52
| 20:10
| 06:50
| 20:12
| 06:48
| 20:14
| 06:45
| 20:16
| 06:43
| 20:18
| 06:41
| 20:19
| 06:38
| 20:21
| 06:36
] 20:23

Now
NN

a8k

=
@

| 05:57
| 20:55
| 05:55
| 20:57
| 05:53
| 20:58
| 05:51
| 21:00
| 05:49
| 21:02
| 05:47
| 21:04
| 05:45
| 21:05
| 05:43
| 21:07
| 05:42
| 21:09
| 05:40
| 21:10
| 05:38
| 21:12
| 05:36
| 21:14
| 05:35
| 21:15
| 05:33
| 21:17
| 05:31
| 21:19
| 05:30
| 21220
| 05:28
| 21:22
| 05:26
2124
| 05:25
| 21:25
| 05:24
| 21:27
| 05:22
| 21:28
| 05:21
21 30

[ Ry R R
Do UL Ly W) e
L2 BENWO O

NONONONONONONONONO

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 142
|

|

| Juni

| 05:09
| 21:43
| 05:08
| 21:44
| 05:07
| 21:45
| 05:07
| 21:46
| 05:06
| 21:48
| 05:05
| 21:49
| 05:05
| 21:50
| 05:04
| 21:50
| 05:04
| 21:51
| 05:03
| 21:52
| 05:03
| 21:53
| 05:02
| 21:54
| 05:02
| 21:54
| 05:02
| 21:55
| 05:01
| 21:56
| 05:01
| 21:56
| 05:01
| 21:57
| 05:01
| 21:57
| 05:01
| 21:57
| 05:01
| 21:58
| 05:01
| 21:58
| 05:02
| 21:58
| 05:02
| 21:58
| 05:02
| 21:58
| 05:02
| 21:58
| 05:03
| 21:58
| 05:03
| 21:58
| 05:04
| 21:58
| 05:04
| 21:58
| 05:05
| 21:58
|
|
| 505

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

Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

30.09.2025 16:16 / 74

WindFRE.
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Projeke;

DNV

WP Rote Erde 12.05.2025

SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor: IO_39 - I0 39 Am Denkmal 26 Wardenburg
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| Juli | Aug | SeptembejOktober |N
1| 05:06 | 05:44 | 06:36 | 07:28 | 07:24
| 21:58 | 21:24 | 20:19 | 19:07 | 16:59
2005:06 [05:46 | 06:38 | 07:30 | 07:26
|21:57 |21:22 | 20:17 | 19:05 | 16:57
3]105:07 | 05:47 | 06:40 | 07:31 | 07:28
| 21:57 | 21:20 | 20:14 | 19:02 | 16:55
4| 05:08 | 05:49 | 06:42 | 07:33 | 07:30
|21:56  [21:48  |20:12 | 19:00 | 16:53
5]05:09 |05:51 | 06:43 | 07:35 | 07:32
| 21:56 | 21:17 | 20:10 | 18:58 | 16:51
6| 05:10 | 05:52 | 06:45 | 07:37 | 07:34
| 21:55 | 21:15 | 20:07 | 18:55 | 16:49
7] 05:11 | 05:54 | 06:47 | 07:38 | 07:35
| 21:55 | 21:13 | 20:05 | 18:53 | 16:47
8| 05:12 | 05:56 | 06:48 | 07:40 | 07:37
| 21:%4 | 21:11 | 20:03 | 18:51 | 16:46
9]05:13 | 05:57 | 06:50 | 0742 | 07:39
|21:53  [21:09 [20:00 |1848 | 16:44
10 | 05:14 | 05:59 | 06:52 | 07:44 | 07:41
| 21:52 | 21:07 | 19:58 | 18:46 | 16:42
11 | 05:15 | 06:01 | 06:53 | 07:46 | 07:43
| 21:52 | 21:05 | 19:55 | 18:44 | 16:41 8
12 | 05:16 | 06:02 | 06:55 | 07:47 | 07:45
| 21:51 | 21:03 | 19:53 | 18:41 | 16:39 17
13 | 05:17 | 06:04 | 06:57 | 07:49 | 07:47
]21:50  |21:01 | 19:51 | 1839  |16:37 22
14| 05:18 | 06:06 | 06:59 | 07:51 | 07:48
|21:49 | 20:59 | 1948 | 1837 | 16:36 26
15 | 05:19 | 06:07 | 07:00 | 07:53 | 07:50
| 21:48 | 20:57 | 19:46 | 18:35 | 16:34 29
16]05:21 | 06:09  |07:02 | 07:55 | 07:52
|21:47  |20:55  |19:43  |18:32 | 16:33 33
17]05:22 | 06:11  |07:04 | 07:56 | 07:54
| 21:46 | 20:53 | 19:41 | 18:30 | 16:31 34
18]05:23 | 06:12 | 07:05 | 07:58 | 07:56
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21| 05:27 | 06:18 | 07:11 | 08:04 | 08:01
| 21:41 | 20:44 | 19:31 | 18:21 | 16:26 41
22| 05:29 | 06:19 | 07:12 | 08:06 | 08:03
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|21:38 | 2040 | 19:26 | 18:17  |1624 44
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| 21:36 | 20:37 | 19:24 | 18:15 | 16:22 45
25| 05:33 | 06:24 | 07:17 | 07:11 | 08:08
| 21:35 | 20:35 | 19:22 | 17:13 | 16:21 46
26 | 05:35 | 06:26 | 07:19 | 07:13 | 08:10
| 21:34 | 20:33 | 19:19 117:11 | 16:20 46
27 | 05:36 | 06:28 | 07:21 | 07:15 | 08:11
|21:32 [20:31 | 19:17 [ 17:09 | 16:19 46
28]05:38 | 06:30 | 07:23 | 07:17 | 08:13
[21:30 | 20:28 | 19:14 | 17:06 | 16:18 47
29 | 05:39 | 06:31 | 07:24 | 07:19 | 08:14
| 21:29 | 20:26 | 19:12 | 17:04 | 16:18 47
30 | 05:41 | 06:33 | 07:26 | 07:20 | 08:16
121:27  [20:24  |19:10  |17:02 | 16:17 48
31| 05:42 | 06:35 | | 07:22 |
| 21:25 | 20:21 | | 17:00 |
Sonnenscheinstunden | 508 | 457 | 382 | 330 | 262
astr.max.mogl.Beschattung | | | | | 738

Lizrerter Acwender

DNV Energy Systems Germany GmbH

Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287
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Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat

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

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

30.09.2025 16:16 / 75
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DNV

Projeke;

WP Rote Erde 12.05.2025

SHADOW - Kalender

Lizrerter Acwender

DNV Energy Systems Germany GmbH

Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

Berechnung: Gesamtbelastung Schattenrezeptor: IO_40 - 10 40 Saarlander Weg 23 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

1] 08:42
| 16:21
2| 08:42
| 16:22
3| 08:42
| 16:23
4| 08:41
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| 16:52
23| 08:26
| 16:54
24| 08:25
| 16:56
25| 08:24
| 16:58
26 | 08:22
| 17:00
27 | 08:21
| 17:01
28| 08:19
| 17:03
29 | 08:18
| 17:05
30 | 08:16
| 17:07
31| 08:15
| 17:09

Sonnenscheinstunden | 254
astr.max.mogl.Beschattung |

43
43
42
42
42
2
41
41

40

39

37

33
31
29
27
24
21
17

10

831

| Februar
10:15 (WEA_RE_04) | 08:13
10:58 (WEA RE 04) | 17:11
10:16 (WEA _RE_04) | 08:11
10:59 (WEA RE 04) | 17:13
10:16 (WEA_RE_04) | 08:10
10:58 (WEA_RE_04) | 17:15
10:17 (WEA_RE_04) | 08:08
10:59 (WEA RE 04) | 17:17
10:17 (WEA_RE_04) | 08:06
10:59 (WEA_RE_04) | 17:19
10:18 (WEA_RE_04) | 08:05
11:00 (WEA_RE_04) | 17:21
10:18 (WEA_RE_04) | 08:03
10:59 (WEA RE_04) | 17:22
10:18 (WEA RE_04) | 08:01
10:59 (WEA RE 04) | 17:24
10:20 (WEA_RE 04) | 07:59
11:00 (WEA_RE_04) | 17:26
10:20 (WEA_RE_04) | 07:57
11:00 (WEA_RE_04) | 17:28
10:21 (WEA_RE_04) | 07:55
11:00 (WEA_RE_04) | 17:30
10:21 (WEA_RE_04) | 07:53
11:00 (WEA _RE_04) | 17:32
10:22 (WEA RE_04) | 07:51
11:00 (WEA_RE_04) | 17:34
10:23 (WEA_RE_04) | 07:49
11:00 (WEA_RE_04) | 17:36
10:24 (WEA_RE_04) | 07:47
11:00 (WEA_RE_04) | 17:38
10:25 (WEA_RE_04) | 07:45
10:59 (WEA_RE_04) | 17:40
10:26 (WEA _RE_04) | 07:43
10:59 (WEA RE 04) | 17:42
10:28 (WEA RE_04) | 07:41
10:59 (WEA RE _04) | 17:44
10:28 (WEA_RE_04) | 07:39
10:57 (WEA_RE_04) | 17:46
10:30 (WEA_RE_04) | 07:37
10:57 (WEA_RE_04) | 17:48
10:32 (WEA_RE_04) | 07:35
10:56 (WEA RE_04) | 17:50
10:33 (WEA RE_04) | 07:33
10:54 (WEA RE 04) | 17:52
10:36 (WEA_RE 04) | 07:31
10:53 (WEA_RE_04) | 17:53
10:39 (WEA_RE_04) | 07:29
10:49 (WEA_RE_04) | 17:55

| 07:26

| 17:57

| 07:24

| 17:59

| 07:22

| 18:01

| 07:20

| 18:03

|

|

|

|

|

| 275

|

| Marz

| 20:53

|
|
| 418
|

NN

D o
IBES2BUYRAY

5:45
1:05

=uo
o
St

5:42

88

1:10

o
8

1:12

e Bk
CRIBLNES

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

AHAFOAFARPAROROFARFORARAORAORORORARORO

BEEAEURBEYREEREBBREBRBRRRRRRREBEY

L R
o.AogoA
NN 0w

1:46
5:06
1:48
5:05
1:49
5:05
1:50

?

=
w
o

5:03
1:51

e
=3
@

1:52

b
S
@

1:53
5:02

&

5:02

%

5:02
1:55

by
=3
=

1:56

== o
uouo
N O =

5:01
1:57
5:01
1:57
5:01
1:58
5:01
1:58

SR UL L e
Scusuouwshowo
[rR- R R RS RESR-AR SR Y N

1:58

a
®

1:58

a2
g

1:58
5:05

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

s
w
@D

w
(=3
wm

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

Tag im Monat

Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

30.09.2025 16:16 / 76
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Projeke;

DNV

WP Rote Erde 12.05.2025

SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor: IO_40 - 10 40 Saarlander Weg 23 Wardenburg
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| Juli | Aug | SeptembejOktober |N
1| 05:06 | 05:44 | 06:36 | 07:28 | 07:24
| 21:58 | 21:24 | 20:19 | 19:07 | 16:59
2005:06 [05:46 | 06:38 | 07:30 | 07:26
|21:57 |21:22 | 20:17 | 19:05 | 16:57
3]105:07 | 05:47 | 06:40 | 07:31 | 07:28
| 21:57 | 21:20 | 20:14 | 19:02 | 16:55
4| 05:08 | 05:49 | 06:42 | 07:33 | 07:30
|21:56  [21:48  |20:12 | 19:00 | 16:53
5]05:09 |05:51 | 06:43 | 07:35 | 07:32
| 21:56 | 21:17 | 20:10 | 18:58 | 16:51
6| 05:10 | 05:52 | 06:45 | 07:37 | 07:34
| 21:55 | 21:15 | 20:07 | 18:55 | 16:49
7] 05:11 | 05:54 | 06:47 | 07:38 | 07:35
| 21:55 | 21:13 | 20:05 | 18:53 | 16:47
8| 05:12 | 05:56 | 06:48 | 07:40 | 07:37
| 21:%4 | 21:11 | 20:03 | 18:51 | 16:46
9]05:13 | 05:57 | 06:50 | 0742 | 07:39
|21:53  [21:09 [20:00 |1848 | 16:44
10 | 05:14 | 05:59 | 06:52 | 07:44 | 07:41
| 21:52 | 21:07 | 19:58 | 18:46 | 16:42
11 | 05:15 | 06:01 | 06:53 | 07:46 | 07:43
| 21:52 | 21:05 | 19:55 | 18:44 | 16:41
12 | 05:16 | 06:02 | 06:55 | 07:47 | 07:45
| 21:51 | 21:03 | 19:53 | 18:41 | 16:39
13 | 05:17 | 06:04 | 06:57 | 07:49 | 07:47
]21:50  [21:01 | 19:51 | 1839 | 16:37
14| 05:18 | 06:06 | 06:59 | 07:51 | 07:48
121:49 | 20:59 | 1948 | 1837 | 16:36
15 | 05:19 | 06:07 | 07:00 | 07:53 | 07:50
| 21:48 | 20:57 | 19:46 | 18:35 | 16:34
16]05:21 | 06:09  |07:02 | 07:55 | 07:52
|21:47  |20:55 | 19:43  [18:32 | 16:33
17]05:22 | 06:11  |07:04 | 07:56 | 07:54
| 21:46 | 20:53 | 19:41 | 18:30 | 16:31
18]05:23 | 06:12 | 07:05 | 07:58 | 07:56
|21:44  |20:51 |19:39  |1828  |16:30 10
19]05:25 | 06:14 | 07:07 | 08:00 | 07:58
| 21:43 | 20:48 | 19:36 | 18:26 | 16:29 17
20| 05:26 | 06:16 | 07:09 | 08:02 | 07:59
| 21:42 | 20:46 | 19:34 | 18:23 | 16:27 21
21| 05:27 | 06:18 | 07:11 | 08:04 | 08:01
| 21:41 | 20:44 | 19:31 | 18:21 | 16:26 24
22| 05:29 | 06:19 | 07:12 | 08:06 | 08:03
| 21:39 | 20:42 | 19:29 | 18:19 | 16:25 27
23]105:30 | 06:21 | 07:14 | 08:07 | 08:05
|21:38 | 20140 | 19:26 | 18:17  |1624 29
24| 05:32 | 06:23 | 07:16 | 08:09 | 08:06
| 21:36 | 20:37 | 19:24 | 18:15 | 16:22 31
25| 05:33 | 06:24 | 07:17 | 07:11 | 08:08
| 21:35 | 20:35 | 19:22 | 17:13 | 16:21 33
26 | 05:35 | 06:26 | 07:19 | 07:13 | 08:10
| 21:34 | 20:33 | 19:19 117:11 | 16:20 34
27 | 05:36 | 06:28 | 07:21 | 07:15 | 08:11
| 21:32 | 20:31 | 19:17 | 17:09 | 16:19 36
28]05:38 | 06:30 | 07:23 | 07:17 | 08:13
| 21:30 | 20:28 | 19:14 | 17:06 | 16:18 37
29 | 05:39 | 06:31 | 07:24 | 07:19 | 08:14
| 21:29 | 20:26 | 19:12 | 17:04 | 16:18 38
30 | 05:41 | 06:33 | 07:26 | 07:20 | 08:16
121:27  [20:24  |19:10 |17:02 | 16:17 38
31| 05:42 | 06:35 | | 07:22 |
| 21:25 | 20:21 | | 17:00 |
Sonnenscheinstunden | 508 | 457 | 382 | 330 | 262
astr.max.mogl.Beschattung | | | | | 375

Lizrerter Acwender

DNV Energy Systems Germany GmbH

Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287
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43 10:55 (WEA RE_04)
10:12 (WEA RE_04)
43 10:55 (WEA RE 04)
10:12 (WEA_RE_04)
44 10:56 (WEA_RE_04)
10:13 (WEA_RE_04)
43 10:56 (WEA RE_04)
10:13 (WEA_RE_04)
44 10:57 (WEA_RE_04)
10:14 (WEA_RE_04)
43 10:57 (WEA RE_04)

=Y
w

2 £ £ 2 2 £ 3 3

1327

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

Tag im Monat

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

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

30.09.2025 16:16 / 77

WindFRD.
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DNV

Projeke;
WP Rote Erde 12.05.2025

SHADOW - Kalender

Lizeroerter Acwender
DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

Berechnung: Gesamtbelastung Schattenrezeptor: IO_41 - 10 41 Saarlander Weg 37 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

1] 08:42
| 16:21
2| 08:42
| 16:22
3] 08:42
| 16:23
4| 08:41
| 16:24
5| 08:41
| 16:26
6| 08:41
| 16:27
7 | 08:40
| 16:28
8| 08:40
| 16:30
9| 08:39
| 16:31
10 | 08:39
| 16:33
11 [ 08:38
| 16:34
12 | 08:37
| 16:36
13| 08:37
| 16:37
14| 08:36
| 16:39
15 | 08:35
| 16:40
16 | 08:34
| 16:42
17 | 08:33
| 16:44
18 | 08:32
| 16:45
19 | 08:31
| 16:47
20 | 08:30
| 16:49
21| 08:29
| 16:50
22| 08:27
| 16:52
23| 08:26
| 16:54
24| 08:25
| 16:56
25| 08:24
| 16:58
26 | 08:22
| 17:00
27 | 08:21
| 17:01
28 | 08:19
| 17:03
29 | 08:18
| 17:05
30 | 08:16
| 17:07
31| 08:15
| 17:09
Sonnenscheinstunden | 254
astr.max.mogl.Beschattung |

37

33
3R

31

29
28
26
24
22
19
14

545

10:13 (WEA_RE_
10:50 (WEA RE
10:14 (WEA RE.
10:50 (WEA RE
10:14 (WEA_RE_t
10:50 (WEA_RE_t
10:15 (WEA_RE
10:51 (WEA RE_
10:15 (WEA_RE._t
10:50 (WEA_RE_t
10:17 (WEA_RE_
10:51 (WEA_RE_t
10:17 (WEA_RE_t
10:51 (WEA _RE_
10:17 (WEA RE.
10:50 (WEA RE_
10:19 (WEA RE.
10:51 (WEA_RE_t
10:20 (WEA _RE_
10:51 (WEA_RE_t
10:20 (WEA_RE
10:50 (WEA_RE_t
10:21 (WEA _RE_
10:50 (WEA_RE
10:22 (WEA RE.
10:50 (WEA RE
10:23 (WEA_RE_t
10:49 (WEA_RE_t
10:25 (WEA RE_t
10:49 (WEA_RE
10:26 (WEA_RE_t
10:48 (WEA_RE_t
10:28 (WEA RE_
10:47 (WEA RE
10:31 (WEA RE_
10:45 (WEA RE
10:33 (WEA_RE_t
10:42 (WEA_RE_t
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Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

30.09.2025 16:16 / 78

WindFRE.
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DNV

Projeke: Lizeraierter Acwends

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287
SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_41 - 10 41 Saarlander Weg 37 Wardenburg
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| Juli | Aug |Sep bejOktob IN | Dezember
1] 05:06 | 05:44 | 06:36 | 07:28 | 07:24 | 08:17 10:02 (WEA _RE_04)
| 21:58 | 21:24 | 20:19 | 19:07 | 16:59 | 16:16 30 10:32 (WEA RE. 4)
2| 05:06 | 05:46 | 06:38 | 07:30 | 07:26 | 08:19 10:03 (WEA_RE_04)
| 21:57 | 21:22 | 20:17 | 19:05 | 16:57 | 16:15 31 10:34 (WEA_RE_04)
3| 05:07 | 05:47 | 06:40 | 07:31 | 07:28 | 08:20 10:02 (WEA_RE_04)
| 21:57 | 21:20 | 20:14 | 19:02 | 16:55 | 16:15 32 10:34 (WEA_RE_04)
4| 05:08 | 05:49 | 06:42 | 07:33 | 07:30 | 08:22 10:02 (WEA_RE_04)
| 21:56 | 21:18 | 20:12 | 19:00 | 16:53 | 16:14 33 10:35(WEA_RE 04)
5] 05:09 | 05:51 | 06:43 | 07:35 | 07:32 | 08:23 10:02 (WEA_RE_04)
| 21:56 | 21:17 | 20:10 | 18:58 | 16:51 | 16:13 34 10:36 (WEA_RE_04)
6| 05:10 | 05:52 | 06:45 | 07:37 | 07:34 | 08:25 10:03 (WEA_RE_04)
| 21:55 | 21:15 | 20:07 | 18:55 | 16:49 | 16:13 34 10:37 (WEA_RE_04)
7] 05:11 | 05:54 | 06:47 | 07:38 | 07:35 | 08:26 10:02 (WEA_RE_04)
| 21:55 | 21:13 | 20:05 | 18:53 | 16:47 | 16:12 35 10:37 (WEA _RE_04)
8| 05:12 | 05:56 | 06:48 | 07:40 | 07:37 | 08:27 10:02 (WEA RE_04)
| 21:%4 | 21:11 | 20:03 | 18:51 | 16:46 | 16:12 36  10:38 (WEA RE.(4)
9] 05:13 | 05:57 | 06:50 | 07:42 | 07:39 | 08:28 10:03 (WEA_RE_04)
| 21:53 | 21:09 | 20:00 | 18:48 | 16:44 | 16:12 36 10:39 (WEA_RE_04)
10 | 05:14 | 05:59 | 06:52 | 07:44 | 07:41 | 08:30 10:03 (WEA_RE_04)
| 21:52 | 21:07 | 19:58 | 18:46 | 16:42 | 16:11 36 10:39 (WEA_RE_04)
11 | 05:15 | 06:01 | 06:53 | 07:46 | 07:43 | 08:31 10:03 (WEA_RE_04)
| 21:52 | 21:05 | 19:55 | 18:44 | 16:41 | 16:11 37 10:40 (WEA_RE_04)
12 | 05:16 | 06:02 | 06:55 | 07:47 | 07:45 | 08:32 10:03 (WEA_RE_04)
| 21:51 | 21:03 | 19:53 | 18:41 | 16:39 | 16:11 37 10:40 (WEA RE_04)
13 | 05:17 | 06:04 | 06:57 | 07:49 | 07:47 | 08:33 10:04 (WEA _RE_04)
| 21:50 | 21:01 | 19:51 | 18:39 | 16:37 | 16:11 37 10:41 (WEA RE 04)
14 | 05:18 | 06:06 | 06:59 | 07:51 | 07:48 | 08:34 10:04 (WEA_RE_04)
| 21:49 | 20:59 | 19:48 | 18:37 | 16:36 | 16:11 37 10:41 (WEA_RE_04)
15 | 05:19 | 06:07 | 07:00 | 07:53 | 07:50 | 08:35 10:05 (WEA_RE_04)
| 21:48 | 20:57 | 19:46 | 18:35 | 16:34 | 16:11 37 10:42 (WEA_RE_04)
16 | 05:21 | 06:09 | 07:02 | 07:55 | 07:52 | 08:36 10:05 (WEA_RE_04)
| 21:47 | 20:55 | 19:43 | 18:32 | 16:33 | 16:11 38  10:43 (WEA_RE_04)
17 | 05:22 | 06:11 | 07:04 | 07:56 | 07:54 | 08:36 10:06 (WEA_RE_04)
| 21:46 | 20:53 | 19:41 | 18:30 | 16:31 | 16:11 37 10:43 (WEA RE_04)
18 | 05:23 | 06:12 | 07:05 | 07:58 | 07:56 | 08:37 10:06 (WEA_RE_04)
| 21:44 | 20:51 | 19:39 | 18:28 | 16:30 | 16:11 38  10:44 (WEA RE 04)
19 | 05:25 | 06:14 | 07:07 | 08:00 | 07:58 | 08:38 10:06 (WEA_RE_04)
| 21:43 | 20:48 | 19:36 | 18:26 | 16:29 | 16:12 38  10:44 (WEA_RE_(4)
20 | 05:26 | 06:16 | 07:09 | 08:02 | 07:59 | 08:39 10:07 (WEA_RE_04)
| 21:42 | 20:46 | 19:34 | 18:23 | 16:27 | 16:12 38  10:45 (WEA_RE_04)
21| 05:27 | 06:18 | 07:11 | 08:04 | 08:01 | 08:39 10:07 (WEA_RE_04)
| 21:41 | 20:44 | 19:31 | 18:21 | 16:26 | 16:12 38 10:45 (WEA RE_04)
22| 05:29 | 06:19 | 07:12 | 08:06 | 08:03 | 08:40 10:08 (WEA RE 04)
| 21:39 | 20:42 | 19:29 | 18:19 | 16:25 | 16:13 38  10:46 (WEA RE_04)
23 05:30 | 06:21 | 07:14 | 08:07 | 08:05 10:10 (WEA_RE 04) | 08:40 10:08 (WEA_RE_04)
| 21:38 | 20:40 | 19:26 | 18:17 | 16:24 9  10:19 (WEA_RE_04) | 16:13 38 10:46 (WEA_RE_04)
24| 05:32 | 06:23 | 07:16 | 08:09 | 08:06 10:08 (WEA_RE_04) | 08:41 10:09 (WEA_RE_04)
| 21:36 | 20:37 | 19:24 | 18:15 | 16:22 14 10:22 (WEA_RE_04) | 16:14 38  10:47 (WEA_RE_04)
25| 05:33 | 06:24 | 07:17 | 07:11 | 08:08 10:06 (WEA_RE_04) | 08:41 10:09 (WEA_RE_04)
| 21:35 | 20:35 | 19:22 | 17:13 | 16:21 19  10:25 (WEA_RE_04) | 16:15 38 10:47 (WEA_RE_04)
26 | 05:35 | 06:26 | 07:19 | 07:13 | 08:10 10:06 (WEA_RE_04) | 08:41 10:10 (WEA_RE_04)
| 21:34 | 20:33 | 19:19 | 17:11 | 16:20 21 10:27 (WEA RE_04) | 16:15 37 10:47 (WEA RE_04)
27 | 05:36 | 06:28 | 07:21 | 07:15 | 08:11 10:04 (WEA RE 04) | 08:42 10:10 (WEA _RE_04)
| 21:32 | 20:31 | 19:17 | 17:09 | 16:19 24 10:28 (WEA RE 04) | 16:16 38  10:48 (WEA_RE_04)
28| 05:38 | 06:30 | 07:23 | 07:17 | 08:13 10:04 (WEA_RE_04) | 08:42 10:10 (WEA_RE_04)
| 21:30 | 20:28 | 19:14 | 17:06 | 16:18 25  10:29 (WEA_RE_04) | 16:17 38  10:48 (WEA_RE_04)
29| 05:39 | 06:31 | 07:24 | 07:19 | 08:14 10:03 (WEA_RE_04) | 08:42 10:11 (WEA_RE_04)
| 21:29 | 20:26 | 19:12 | 17:04 | 16:18 28 10:31 (WEA_RE_04) | 16:18 37 10:48 (WEA_RE_04)
30 | 05:41 | 06:33 | 07:26 | 07:20 | 08:16 10:02 (WEA_RE_04) | 08:42 10:12 (WEA_RE_04)
| 21:27 | 20:24 | 19:10 | 17:02 | 16:17 29 10:31 (WEA_RE_04) | 16:19 37 10:49 (WEA_RE_04)
31| 05:42 | 06:35 | | 07:22 | | 08:42 10:12 (WEA_RE_04)
| 21:25 | 20:21 | | 17:00 | | 16:20 37 10:49 (WEA RE 4)

Sonnenscheinstunden | 508 | 457 | 382 | 330 | 262 | 238
astr.max.mogl.Beschattung | | | | | 169 | 1125

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

Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

WindFRD.
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DNV

Projeke: Lizeraierter Acwends

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_42 - 10 42 Saarlander Weg 30 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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 | April | Mai | Juni
1] 08:42 10:26 (WEA _RE_04) | 08:13 | 07:17 | 07:04 | 05:57 | 05:09
| 16:21 35 11:01 (WEA RE 04) | 17:11 | 18:05 | 20:01 | 20:55 | 21:43
2| 08:42 10:27 (WEA RE 04) | 08:11 | 07:15 | 07:02 | 05:55 | 05:08
116:22 34 11:01 (WEA RE 04) | 17:13 | 18:07  [20:03  |20:57  |21:44
3] 08:42 10:27 (WEA_RE_04) | 08:10 | 07:13 | 06:59 | 05:53 | 05:07
| 16:23 34  11:01 (WEA_RE_04) | 17:15 | 18:09 | 20:05 | 20:58 | 21:45
4| 08:41 10:28 (WEA_RE_04) | 08:08 | 07:11 | 06:57 | 05:51 | 05:07
| 16:24 33  11:01 (WEA RE 04) | 17:17 | 18:10 | 20:07 | 21:00 | 21:46
5| 08:41 10:29 (WEA RE_04) | 08:06 | 07:08 | 06:55 | 05:49 | 05:06
| 16:26 32 11:01 (WEA _RE_04) | 17:19 | 18:12 | 20:09 | 21:02 | 21:48
6| 08:41 10:30 (WEA_RE_04) | 08:05 | 07:06 | 06:52 | 05:47 | 05:05
| 16:27 31  11:01 (WEA_RE_04) | 17:21 | 18:14 | 20:10 | 21:04 | 21:49
7 | 08:40 10:31 (WEA_RE_04) | 08:03 | 07:04 | 06:50 | 05:45 | 05:05
| 16:28 30 11:01 (WEA RE_04) | 17:22 | 18:16 | 20:12 | 21:05 | 21:50
8| 08:40 10:31 (WEA RE_04) | 08:01 | 07:01 | 06:48 | 05:43 | 05:04
| 16:30 29  11:00 (WEA RE 04) | 17:24 | 18:18 | 20:14 | 21:07 | 21:50
9] 08:39 10:33 (WEA RE 04) | 07:59 | 06:59 | 06:45 | 0542 | 05:03
| 16:31 28 11:01 (WEA_RE_04) | 17:26 | 18:20 | 20:16 | 21:09 | 21:51
10 | 08:39 10:34 (WEA_RE_04) | 07:57 | 06:57 | 06:43 | 05:40 | 05:03
| 16:33 26 11:00 (WEA_RE_04) | 17:28 | 18:22 | 20:18 | 21:10 | 21:52
11 [ 08:38 10:35 (WEA_RE_04) | 07:55 | 06:54 | 06:41 | 05:38 | 05:03
| 16:34 25 11:00 (WEA_RE_04) | 17:30 | 18:23 | 20:19 | 21:12 | 21:53
12 | 08:37 10:36 (WEA _RE_04) | 07:53 | 06:52 | 06:38 | 05:36 | 05:02
| 16:36 23 10:59 (WEA RE 04) | 17:32 | 18:25 | 20:21 | 21:14 | 21:54
13| 08:37 10:38 (WEA RE_04) | 07:51 | 06:50 | 06:36 | 05:35 | 05:02
|16:37 20 10:58 (WEA RE 04) | 17:3¢ | 18:27  |2023  |21:15 | 21:54
14| 08:36 10:39 (WEA_RE_04) | 07:49 | 06:47 | 06:3¢ | 05:33 | 05:02
116:39 18  10:57 (WEA RE 04) | 17:36 | 18:229  |20:25  |21:17 | 21:55
15 | 08:35 10:42 (WEA_RE_04) | 07:47 | 06:45 | 06:31 | 05:31 | 05:01
| 16:40 14 10:56 (WEA_RE_04) | 17:38 | 18:31 | 20:26 | 21:19 | 21:56
16 | 08:34 10:45 (WEA_RE_04) | 07:45 | 06:42 | 06:229 | 05:30 | 05:01
| 16:42 8 10:53 (WEA RE 04) | 17:40 | 18:33  [20:228  |21:20 | 21:56
17 | 08:33 | 07:43 | 06:40 | 06:27 | 05:28 | 05:01
| 16:44 | 17:42 | 18:34 | 20:30 | 21:22 | 21:57
18 | 08:32 | 07:41 | 06:38 | 0625 | 05:26 | 05:01
| 16:45 |17:44  |18:336 2032 | 21:24 | 21:57
19 | 08:31 107:39 | 06:35 | 0622 | 05:25 | 05:01
| 16:47 | 17:46 | 18:38 | 20:34 | 21:25 | 21:57
20 | 08:30 | 07:37 | 06:33 | 06:20 | 05:24 | 05:01
| 16:49 | 17:48 | 18:40 | 20:35 | 21:27 | 21:58
21| 08:29 | 07:35 | 06:31 | 06:18 | 05:22 | 05:01
| 16:50 | 17:50 | 18:42 | 20:37 | 21:28 | 21:58
22| 08:27 | 07:33 | 06:28 | 06:16 | 05:21 | 05:02
| 16:52 | 17:52 | 18:43 | 20:39 | 21:30 | 21:58
23| 08:26 |07:31 | 06:26 | 06:14 | 05:19 | 05:02
| 16:54 | 17:53 | 18:45 | 20:41 | 21:31 | 21:58
24| 08:25 | 07:29 | 06:23 | 06:11 | 05:18 | 05:02
| 16:56 | 17:55 | 18:47 | 20:43 | 21:33 | 21:58
25| 08:24 | 07:26 | 06:21 | 06:09 | 05:17 | 05:02
| 16:58 | 17:57 | 18:49 | 20:44 | 21:34 | 21:58
26 | 08:22 | 07:24 | 06:19 | 06:07 | 05:16 | 05:03
| 17:00 | 17:59 | 18:51 | 20:46 | 21:35 | 21:58
27 | 08:21 | 07:22 | 06:16 | 06:05 | 05:14 | 05:03
| 17:01 | 18:01 | 18:52 | 20:48 | 21:37 | 21:58
28 | 08:19 |07:20 | 06:14 | 06:03 | 05:13 | 05:04
| 17:03 | 18:03 | 18:54 | 20:50 | 21:38 | 21:58
29 | 08:18 | | 07:11 | 06:01 | 05:12 | 05:04
| 17:05 | | 19:56 | 20:51 | 21:39 | 21:58
30 | 08:16 | | 07:09 | 05:59 | 05:11 | 05:05
| 17:07 | | 19:58 | 20:53 | 21:41 | 21:58
31| 08:15 | | 07:07 | | 05:10 |
| 17:09 | | 20:00 | | 21:42 |
Sonnenscheinstunden | 254 | 275 | 367 | 418 | 49 | 505
astr.max.mogl.Beschattung | 420 | | | | |

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

Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (55:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:16 / 80 winderrao .
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Projeke;

DNV

WP Rote Erde 12.05.2025

SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor: IO_42 - 10 42 Saarlander Weg 30 Wardenburg
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| Juli | Aug
1| 05:06 | 05:44
| 21:58 | 21:24
2| 05:06 | 05:46
| 21:57 | 21:22
3] 05:07 | 05:47
| 21:57 | 21:20
4| 05:08 | 05:49
| 21:56 | 21:18
5] 05:09 | 05:51
| 21:56 | 21:17
6] 05:10 | 05:52
| 21:55 | 21:15
7 05:11 | 05:54
| 21:55 | 21:13
8]05:12 | 05:56
| 21:54 |21:11
9] 05:13 | 05:57
| 21:53 | 21:09
10 | 05:14 | 05:59
| 21:52 | 21:07
11| 05:15 | 06:01
| 21:52 | 21:05
12 | 05:16 | 06:02
| 21:51 | 21:03
13| 05:17 | 06:04
| 21:50 | 21:01
14| 05:18 | 06:06
| 21:49 | 20:59
15| 05:19 | 06:07
| 21:48 | 20:57
16 | 05:21 | 06:09
| 21:47 | 20:55
17 | 05:22 | 06:11
| 21:46 | 20:53
18 | 05:23 | 06:12
| 21:44 | 20:51
19 | 05:25 | 06:14
| 21:43 | 20:48
20 | 05:26 | 06:16
| 21:42 | 20:46
21 | 05:27 | 06:18
| 21:41 | 20:44
22| 05:29 | 06:19
| 21:39 | 20:42
23] 05:30 | 06:21
| 21:38 | 20:40
24 | 05:32 | 06:23
| 21:36 | 20:37
25| 05:33 | 06:24
| 21:35 | 20:35
26 | 05:35 | 06:26
| 21:34 | 20:33
27 | 05:36 | 06:28
| 21:32 | 20:31
28] 05:38 | 06:30
| 21:30 | 20:28
29 | 05:39 | 06:31
| 21:29 | 20:26
30 | 05:41 | 06:33
| 21:27 | 20:24
31| 05:42 | 06:35
| 21:25 | 20:21
Sonnenscheinstunden | 508 | 457

astr.max.mogl.Beschattung | |

Lokl bak
<

| 06:36 | 07:28
| 20:19 | 19:07
| 06:38 | 07:30
|20:17 | 19:05
| 06:40 | 07:31
| 20:14 | 19:02
| 06:42 | 07:33
|20:12 | 19:00
|06:43 | 07:35
| 20:10 | 18:58
| 06:45 | 07:37
| 20:07 | 18:55
| 06:47 | 07:38
| 20:05 | 18:53
| 06:48 | 07:40
| 20:03 | 18:51
| 06:50 | 07:42
|20:00 | 1848
| 06:52 | 07:44
| 19:58 | 18:46
| 06:53 | 07:46
| 19:55 | 18:44
| 06:55 | 07:47
|19:53 | 1841
| 06:57 | 07:49
|19:51 | 18:39
| 06:59 | 07:51
| 19:48 | 18:37
| 07:00 | 07:53
| 19:46 | 18:35
|07:02 | 07:55
119:43 | 18:32
| 07:04 | 07:56
| 19:41 | 18:30
| 07:05 | 07:58
|19:39 | 18:28
| 07:07 | 08:00
| 19:36 | 18:26
| 07:09 | 08:02
| 19:34 | 18:23
| 07:11 | 08:04
| 19:31 | 18:21
| 07:12 | 08:06
| 19:29 | 18:19
| 07:14 | 08:07
| 1926 | 18:17
| 07:16 | 08:09
| 19:24 | 18:15
| 07:17 | 07:11
| 19:22 | 17:13
| 07:19 | 07:13
| 19:19 117:11
| 07:21 | 07:15
|19:17 | 17:09
|07:23 | 07:17
|19:14 | 17:06
| 07:24 | 07:19
| 19:12 | 17:04
| 07:26 | 07:20
|19:10 | 17:02
| | 07:22
| | 17:00
| |

|

7:24

NN
e )
0N

o
w
wm

7:30

O OO0

7:52
6:33

10:24 (WEA R

6:20 8 10:32 (WEA Rl

6:19 14

17 10:37 (WEA_RE_
10:19 (WEA R
10:39 (WEA_R
10:17 (WEA_RI
23 10:40 (WEA_RI

E_04)
£ 04)
E 04)
E 04)
10:20 (WEA_RE_04)
E_04)
E_04)
E_04)
E_04)
E_04)

6:18
8:14
6:18 20
8:16
6:17

82

Lizrerter Acwender

DNV Energy Systems Germany GmbH

Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

| Dezember

| 08:17 10:17 (WEA_RE_04)
| 16:16 25 10:42 (WEA RE 04)
| 08:19 10:17 (WEA_RE_04)
| 16:15 26 10:43 (WEA _RE 04)
| 08:20 10:16 (WEA_RE_04)
| 16:15 28  10:44 (WEA_RE_04)
| 08:22 10:16 (WEA_RE_04)
|16:14 29  10:45 (WEA RE 04)
| 08:23 10:16 (WEA_RE_04)
| 16:13 30  10:46 (WEA_RE _04)
| 08:25 10:16 (WEA_RE_04)
| 16:13 31 10:47 (WEA_RE_04)
| 08:26 10:16 (WEA_RE_04)
| 16:12 32 10:48 (WEA_RE_04)
| 08:27 10:16 (WEA_RE_04)
| 16:12 32 10:48 (WEA _RE 04)
| 08:28 10:16 (WEA_RE_04)
|16:12 34  10:50 (WEA_RE_04)
| 08:29 10:16 (WEA_RE_04)
| 16:11 34 10:50 (WEA_RE_04)
| 08:31 10:16 (WEA_RE_04)
| 16:11 35 10:51 (WEA_RE_04)
| 08:32 10:17 (WEA RE_04)
|16:11 34  10:51 (WEA RE 04)
| 08:33 10:17 (WEA_RE_04)
|16:11 35 10:52 (WEA RE 04)
| 08:34 10:17 (WEA_RE_04)
|16:11 35  10:52 (WEA_RE_04)
| 08:35 10:17 (WEA_RE_04)
| 16:11 36  10:53 (WEA_RE_04)
| 08:36 10:18 (WEA_RE_04)
|16:11 36 10:54 (WEA_RE_04)
| 08:36 10:18 (WEA_RE_04)
| 16:11 37  10:55 (WEA_RE 04)
| 08:37 10:19 (WEA RE_04)
| 16:11 36  10:55(WEA RE 04)
| 08:38 10:19 (WEA_RE_04)
| 16:12 36  10:55 (WEA_RE_04)
| 08:39 10:20 (WEA_RE_04)
| 16:12 36 10:56 (WEA_RE_04)
| 08:39 10:20 (WEA_RE_04)
| 16:12 36  10:56 (WEA_RE _04)
| 08:40 10:21 (WEA RE 04)
| 16:13 36  10:57 (WEA_RE 04)
| 08:40 10:21 (WEA_RE 04)
|16:13 36 10:57 (WEA_RE_04)
| 08:41 10:22 (WEA_RE_04)
| 16:14 36  10:58 (WEA_RE_04)
| 08:41 10:22 (WEA_RE_04)
| 16:15 36 10:58 (WEA_RE_04)
| 08:41 10:22 (WEA _RE_04)
| 16:15 36  10:58 (WEA RE _04)
| 08:42 10:23 (WEA_RE 04)
|16:16 36  10:59 (WEA RE 04)
| 08:42 10:23 (WEA_RE_04)
| 16:17 36  10:59 (WEA_RE_04)
| 08:42 10:24 (WEA_RE_04)
| 16:18 35 10:59 (WEA_RE_04)
| 08:42 10:24 (WEA_RE_04)
|16:19 36  11:00 (WEA_RE_04)
| 08:42 10:25 (WEA_RE_04)
| 16:20 35 11:00 (WEA_RE 04)
| 238

| 1051

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

Tag im Monat

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

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

30.09.2025 16:16 / 81

WindFRD.
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DNV

Projeke: Lizeraierter Acwends

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_43 - 10 43 Am Spielplatz 5 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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 | April | Mai | Juni
1] 08:42 10:51 (WEA_RE_04) | 08:13 | 07:17 | 07:04 | 05:57 | 05:09
| 16:21 47  11:38 (WEA RE 04) | 17:11 | 18:05 | 20:01 | 20:55 | 21:43
2| 08:42 10:52 (WEA RE 04) | 08:11 | 07:15 | 07:02 | 05:55 | 05:08
116:22 47 11:39 (WEA RE 04) | 17:13 | 18:07  [20:03  |20:57 | 21:44
3] 08:42 10:52 (WEA_RE 04) | 08:10 | 07:13 | 06:59 | 05:53 | 05:07
| 16:23 46  11:38 (WEA_RE_04) | 17:15 | 18:09 | 20:05 | 20:58 | 21:45
4| 08:41 10:53 (WEA_RE_04) | 08:08 | 07:11 | 06:57 | 05:51 | 05:07
| 16:24 46  11:39 (WEA RE 04) | 17:17 | 18:10 | 20:07 | 21:00 | 21:46
5| 08:41 10:53 (WEA _RE_04) | 08:06 | 07:08 | 06:55 | 05:49 | 05:06
| 16:26 46  11:39 (WEA_RE_04) | 17:19 | 18:12 | 20:09 | 21:02 | 21:48
6| 08:41 10:55 (WEA_RE_04) | 08:05 | 07:06 | 06:52 | 05:47 | 05:05
| 16:27 44 11:;39 (WEA_RE_04) | 17:21 | 18:14 | 20:10 | 21:04 | 21:49
7 | 08:40 10:55 (WEA_RE_04) | 08:03 | 07:04 | 06:50 | 05:45 | 05:05
| 16:28 44 11:39 (WEA RE_04) | 17:22 | 18:16 | 20:12 | 21:05 | 21:50
8| 08:40 10:55 (WEA RE_04) | 08:01 | 07:01 | 06:48 | 05:43 | 05:04
| 16:30 44  11:39 (WEA RE 04) | 17:24 | 18:18 | 20:14 | 21:07 | 21:50
9| 08:39 10:57 (WEA RE 04) | 07:59 | 06:59 | 06:45 | 0542 | 05:03
| 16:31 42 11:39 (WEA_RE_04) | 17:26 | 18:20 | 20:16 | 21:09 | 21:51
10 | 08:39 10:57 (WEA_RE_04) | 07:57 | 06:57 | 06:43 | 05:40 | 05:03
| 16:33 42 11:39 (WEA_RE_04) | 17:28 | 18:22 | 20:18 | 21:10 | 21:52
11 [ 08:38 10:58 (WEA_RE_04) | 07:55 | 06:54 | 06:41 | 05:38 | 05:03
| 16:34 41 11:39 (WEA_RE_04) | 17:30 | 18:23 | 20:19 | 21:12 | 21:53
12 | 08:37 10:59 (WEA _RE _04) | 07:53 | 06:52 | 06:38 | 05:36 | 05:02
| 16:36 40  11:39 (WEA RE 04) | 17:32 | 18:25 | 20:21 | 21:14 | 21:54
13| 08:37 11:00 (WEA RE_04) | 07:51 | 06:50 | 06:36 | 05:35 | 05:02
|16:37 38  11:38 (WEA RE 04) | 17:3¢ | 18:27  |2023 | 21:15 | 21:54
14| 08:36 11:01 (WEA RE_04) | 07:49 | 06:47 | 06:3¢ | 05:33 | 05:02
116:39 37 11:38(WEA RE 04) | 17:36 | 18:229  |20:25  |21:17 | 21:55
15 | 08:35 11:02 (WEA_RE_04) | 07:47 | 06:45 | 06:31 | 05:31 | 05:01
| 16:40 36 11:38 (WEA_RE_04) | 17:38 | 18:31 | 20:26 | 21:19 | 21:56
16 | 08:34 11:03 (WEA_RE_04) | 07:45 | 06:42 | 06:29 | 05:30 | 05:01
|16:42 34 11:37 (WEA_RE_04) [ 17:40 | 18:33  |20:28  |21:20 | 21:56
17 | 08:33 11:05 (WEA _RE_04) | 07:43 | 06:40 | 06:27 | 05:28 | 05:01
| 16:44 32 11:37 (WEA RE 04) | 17:42 | 18:34 | 20:30 | 21:22 | 21:57
18 | 08:32 11:06 (WEA RE 04) | 07:41 | 06:38 | 06225 | 05:26 | 05:01
116:45 30 11:36 (WEA RE 04) | 17:44 | 18:36  [20:32 | 21:24 | 21:57
19 | 08:31 11:07 (WEA_RE_04) | 07:39 | 06:35 | 0622 | 05:25 | 05:01
| 16:47 27  11:34 (WEA_RE_04) | 17:46 | 18:38 | 20:34 | 21:25 | 21:57
20 | 08:30 11:10 (WEA_RE_04) | 07:37 | 06:33 | 06:20 | 05:24 | 05:01
| 16:49 23 11:33 (WEA RE_04) | 17:48 | 18:40 | 20:35 | 21:27 | 21:58
21| 08:29 11:12 (WEA_RE_04) | 07:35 | 06:31 | 06:18 | 05:22 | 05:01
| 16:50 20  11:32 (WEA RE_04) | 17:50 | 18:42 | 20:37 | 21:28 | 21:58
22| 08:27 11:15 (WEA RE_04) | 07:33 | 06:28 | 06:16 | 05:21 | 05:02
| 16:52 14 11:29 (WEA RE 04) | 17:52 | 18:43 | 20:39 | 21:30 | 21:58
23| 08:26 |07:31 | 06:26 | 06:14 | 05:19 | 05:02
| 16:54 | 17:53 | 18:45 | 20:41 | 21:31 | 21:58
24| 08:25 | 07:28 | 06:23 | 06:11 | 05:18 | 05:02
| 16:56 | 17:55 | 18:47 | 20:42 | 21:33 | 21:58
25| 08:24 | 07:26 | 06:21 | 06:09 | 05:17 | 05:02
| 16:58 | 17:57 | 18:49 | 20:44 | 21:34 | 21:58
26 | 08:22 | 07:24 | 06:19 | 06:07 | 05:16 | 05:03
| 17:00 | 17:59 | 18:51 | 20:46 | 21:35 | 21:58
27 | 08:21 | 07:22 | 06:16 | 06:05 | 05:14 | 05:03
| 17:01 | 18:01 | 18:52 | 20:48 | 21:37 | 21:58
28 | 08:19 |07:20 | 06:14 | 06:03 | 05:13 | 05:04
| 17:03 | 18:03 | 18:54 | 20:50 | 21:38 | 21:58
29 | 08:18 | | 07:11 | 06:01 | 05:12 | 05:04
| 17:05 | | 19:56 | 20:51 | 21:39 | 21:58
30 | 08:16 | | 07:09 | 05:59 | 05:11 | 05:05
| 17:07 | | 19:58 | 20:53 | 21:41 | 21:58
31| 08:15 | | 07:07 | | 05:10 |
| 17:09 | | 20:00 | | 21:42 |
Sonnenscheinstunden | 254 | 275 | 367 | 418 | 49 | 505
astr.max.mogl.Beschattung | 820 | | | | |

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

Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (55:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

windPRO 4,1,287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:16 / 82 winderrao .
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DNV

Projeke: Lizeraierter Acwends

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287
SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_43 - 10 43 Am Spielplatz 5 Wardenburg
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| Juli | Aug |Sep bejOktob IN | Dezember
1] 05:06 | 05:44 | 06:36 | 07:28 | 07:24 | 08:17 10:40 (WEA_RE_04)
| 21:58 | 21:24 | 20:19 | 19:07 | 16:59 | 16:16 41 11:21 (WEA RE_04)
2| 05:06 | 05:46 | 06:38 | 07:30 | 07:26 | 08:19 10:41 (WEA_RE_04)
| 21:57 | 21:22 | 20:17 | 19:05 | 16:57 | 16:15 41 11:22 (WEA_RE_04)
3| 05:07 | 05:47 | 06:40 | 07:31 | 07:28 | 08:20 10:40 (WEA_RE_04)
| 21:57 | 21:20 | 20:14 | 19:02 | 16:55 | 16:14 43 11:23 (WEA_RE_04)
4| 05:08 | 05:49 | 06:42 | 07:33 | 07:30 | 08:22 10:40 (WEA_RE_04)
| 21:56 | 21:18 | 20:12 | 19:00 | 16:53 | 16:14 44 11:24 (WEA RE_04)
5] 05:09 | 05:51 | 06:43 | 07:35 | 07:32 | 08:23 10:40 (WEA_RE_04)
| 21:56 | 21:17 | 20:10 | 18:58 | 16:51 | 16:13 44 11:24 (WEA_RE_04)
6| 05:10 | 05:52 | 06:45 | 07:37 | 07:34 | 08:25 10:41 (WEA_RE_04)
| 21:55 | 21:15 | 20:07 | 18:55 | 16:49 | 16:13 44 11:25(WEA_RE_04)
7] 05:11 | 05:54 | 06:47 | 07:38 | 07:35 | 08:26 10:41 (WEA_RE_04)
| 21:55 | 21:13 | 20:05 | 18:53 | 16:47 | 16:12 45  11:26 (WEA_RE_04)
8| 05:12 | 05:56 | 06:48 | 07:40 | 07:37 | 08:27 10:40 (WEA_RE_04)
| 21:%4 | 21:11 | 20:03 | 18:51 | 16:46 | 16:12 46  11:26 (WEA RE_04)
9] 05:13 | 05:57 | 06:50 | 07:42 | 07:39 | 08:28 10:41 (WEA_RE_04)
| 21:53 | 21:09 | 20:00 | 18:48 | 16:44 | 16:12 46  11:27 (WEA_RE_04)
10 | 05:14 | 05:59 | 06:52 | 07:44 | 07:41 | 08:29 10:41 (WEA_RE_04)
| 21:52 | 21:07 | 19:58 | 18:46 | 16:42 | 16:11 47  11:28 (WEA_RE_04)
11 | 05:15 | 06:01 | 06:53 | 07:45 | 07:43 | 08:31 10:41 (WEA_RE_04)
| 21:52 | 21:05 | 19:55 | 18:44 | 16:41 | 16:11 47  11:28 (WEA_RE_04)
12 | 05:16 | 06:02 | 06:55 | 07:47 | 07:45 | 08:32 10:42 (WEA_RE_04)
| 21:51 | 21:03 | 19:53 | 18:41 | 16:39 | 16:11 47  11:29 (WEA_RE_04)
13 | 05:17 | 06:04 | 06:57 | 07:49 | 07:47 | 08:33 10:42 (WEA _RE_04)
| 21:50 | 21:01 | 19:51 | 18:39 | 16:37 | 16:11 47  11:29 (WEA RE_04)
14 | 05:18 | 06:06 | 06:59 | 07:51 | 07:48 | 08:34 10:42 (WEA_RE_04)
| 21:49 | 20:59 | 19:48 | 18:37 | 16:36 | 16:11 48  11:30 (WEA_RE_04)
15 | 05:19 | 06:07 | 07:00 | 07:53 | 07:50 | 08:35 10:43 (WEA_RE_04)
| 21:48 | 20:57 | 19:46 | 18:35 | 16:34 | 16:11 47  11:30 (WEA_RE_04)
16 | 05:21 | 06:09 | 07:02 | 07:55 | 07:52 | 08:36 10:43 (WEA_RE_04)
| 21:47 | 20:55 | 19:43 | 18:32 | 16:33 | 16:11 48 11:31 (WEA_RE_04)
17 | 05:22 | 06:11 | 07:04 | 07:56 | 07:54 | 08:36 10:44 (WEA_RE_04)
| 21:46 | 20:53 | 19:41 | 18:30 | 16:31 | 16:11 48  11:32 (WEA_RE_04)
18 | 05:23 | 06:12 | 07:05 | 07:58 | 07:56 | 08:37 10:45 (WEA_RE_04)
| 21:44 | 20:51 | 19:39 | 18:28 | 16:30 | 16:11 47  11:32 (WEA _RE_04)
19 | 05:25 | 06:14 | 07:07 | 08:00 | 07:58 | 08:38 10:44 (WEA_RE_04)
| 21:43 | 20:48 | 19:36 | 18:26 | 16:29 | 16:12 48 11:32 (WEA_RE_04)
20 | 05:26 | 06:16 | 07:09 | 08:02 | 07:59 10:50 (WEA_RE_04) | 08:38 10:45 (WEA_RE_04)
| 21:42 | 20:46 | 19:34 | 18:23 | 16:27 14 11:04 (WEA_RE_04) | 16:12 48  11:33 (WEA_RE_04)
21| 05:27 | 06:18 | 07:11 | 08:04 | 08:01 10:47 (WEA_RE_04) | 08:39 10:45 (WEA_RE_04)
| 21:41 | 20:44 | 19:31 | 18:21 | 16:26 20 11:07 (WEA RE_04) | 16:12 48 11:33 (WEA_RE_04)
22| 05:29 | 06:19 | 07:12 | 08:05 | 08:03 10:46 (WEA RE_04) | 08:40 10:46 (WEA RE_04)
| 21:39 | 20:42 | 19:29 | 18:19 | 16:25 23 11:09 (WEA RE 04) | 16:13 48  11:34 (WEA_RE_04)
23 05:30 | 06:21 | 07:14 | 08:07 | 08:05 10:44 (WEA_RE 04) | 08:40 10:46 (WEA_RE_04)
| 21:38 | 20:40 | 19:26 | 18:17 | 16:24 27  11:11 (WEA_RE_04) | 16:13 48  11:34 (WEA_RE_04)
24| 05:32 | 06:23 | 07:16 | 08:09 | 08:06 10:44 (WEA_RE_04) | 08:41 10:47 (WEA_RE_04)
| 21:36 | 20:37 | 19:24 | 18:15 | 16:22 29 11:13 (WEA_RE_04) | 16:14 48  11:35(WEA_RE_04)
25| 05:33 | 06:24 | 07:17 | 07:11 | 08:08 10:43 (WEA_RE_04) | 08:41 10:47 (WEA_RE_04)
| 21:35 | 20:35 | 19:22 | 17:13 | 16:21 32 11:15(WEA_RE_04) | 16:15 48  11:35(WEA_RE_04)
26 | 05:35 | 06:26 | 07:19 | 07:13 | 08:10 10:42 (WEA_RE_04) | 08:41 10:48 (WEA_RE_04)
| 21:34 | 20:33 | 19:19 | 17:11 | 16:20 34 11:16 (WEA RE _04) | 16:15 47  11:35(WEA _RE_04)
27 | 05:36 | 06:28 | 07:21 | 07:15 | 08:11 10:41 (WEA RE_04) | 08:42 10:48 (WEA _RE_04)
| 21:32 | 20:31 | 19:17 | 17:09 | 16:19 36 11:17 (WEA RE 04) | 16:16 48  11:36 (WEA_RE_04)
28| 05:38 | 06:30 | 07:23 | 07:17 | 08:13 10:41 (WEA_RE_04) | 08:42 10:49 (WEA_RE_04)
| 21:30 | 20:28 | 19:14 | 17:06 | 16:18 37 11:18 (WEA_RE_04) | 16:17 47  11:36 (WEA_RE_04)
29| 05:39 | 06:31 | 07:24 | 07:19 | 08:14 10:41 (WEA_RE_04) | 08:42 10:49 (WEA_RE_04)
| 21:29 | 20:26 | 19:12 | 17:04 | 16:18 39  11:20 (WEA_RE_04) | 16:18 47  11:36 (WEA_RE_04)
30 | 05:41 | 06:33 | 07:26 | 07:20 | 08:16 10:40 (WEA_RE_04) | 08:42 10:50 (WEA_RE_04)
| 21:27 | 20:24 | 19:10 | 17:02 | 16:17 40  11:20 (WEA_RE_04) | 16:19 47 11:37 (WEA_RE_04)
31| 05:42 | 06:35 | | 07:22 | | 08:42 10:50 (WEA_RE_04)
| 21:25 | 20:21 | | 17:00 | | 16:20 47 11:37 (WEA_RE_04)

Sonnenscheinstunden | 508 | 457 | 382 | 330 | 262 | 238
astr.max.mogl.Beschattung | | | | | 331 | 1439

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

Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

WindFRD.

Seite 133/155
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DNV

Projeke;

WP Rote Erde 12.05.2025

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_44 - 10 44 Unter den Linden 22 Wardenburg
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

Sonnenscheinstunden |

| Januar | Februar
1| 08:42 14:17 (WEA_RE_04) | 08:13
| 16:21 48  15:05(WEA RE 04) | 17:11
2| 08:42 14:17 (WEA_RE _04) | 08:11
| 16:22 48  15:05(WEA _RE 04) | 17:13
3| 08:42 14:17 (WEA_RE_04) | 08:10
| 16:23 49  15:06 (WEA_RE_04) | 17:15
4| 08:41 14:18 (WEA_RE_04) | 08:08
| 16:24 49  15:07 (WEA_RE 04) | 17:17
5] 08:41 14:17 (WEA_RE_04) | 08:06
| 16:26 50 15:07 (WEA_RE_04) | 17:19
6| 08:41 14:18 (WEA_RE_04) | 08:05
| 16:27 50 15:08 (WEA_RE_04) | 17:20
7| 08:40 14:18 (WEA_RE_04) | 08:03
| 16:28 50 15:08 (WEA RE 04) | 17:22
8| 08:40 14:18 (WEA_RE _04) | 08:01
| 16:30 51 15:09 (WEA RE 04) | 17:24
9] 08:39 14:19 (WEA_RE 04) | 07:59
| 16:31 51 15:10 (WEA_RE_04) | 17:26
10 | 08:39 14:19 (WEA_RE_04) | 07:57
| 16:32 52  15:11 (WEA RE_04) | 17:28
11 [ 08:38 14:19 (WEA_RE_04) | 07:55
| 16:34 52 15:11 (WEA_RE_04) | 17:30
12 | 08:37 14:19 (WEA_RE 04) | 07:53
| 16:35 53  15:12 (WEA RE 04) | 17:32
13| 08:37 14:19 (WEA_RE 04) | 07:51
| 16:37 53  15:12 (WEA _RE 04) | 17:34
14 | 08:36 14:19 (WEA_RE_04) | 07:49
| 16:39 54 15:13(WEA_RE_04) | 17:36
15 | 08:35 14:19 (WEA_RE_04) | 07:47
| 16:40 54 15:13(WEA_RE_04) | 17:38
16 | 08:34 14:20 (WEA_RE_04) | 07:45
| 16:42 54  15:14 (WEA_RE_04) | 17:40
17 | 08:33 14:20 (WEA_RE_04) | 07:43
| 16:44 55 15:15(WEA RE_04) | 17:42
18 | 08:32 14:20 (WEA_RE 04) | 07:41
| 16:45 55  15:15(WEA _RE 04) | 17:44
19 | 08:31 14:20 (WEA_RE_04) | 07:39
| 16:47 55  15:15(WEA _RE 04) | 17:46
20 | 08:30 14:21 (WEA_RE_04) | 07:37
| 16:49 55 15:16 (WEA_RE _04) | 17:48
21| 08:29 14:21 (WEA_RE_04) | 07:35
| 16:50 55 15:16 (WEA_RE 04) | 17:50
22| 08:27 14:21 (WEA_RE 04) | 07:33
| 16:52 55 15:16 (WEA RE 04) | 17:51
23| 08:26 14:22 (WEA _RE 04) | 07:31
| 16:54 55 15:17 (WEA_RE_04) | 17:53
24 | 08:25 14:22 (WEA_RE_04) | 07:28
| 16:56 54  15:16 (WEA_RE_04) | 17:55
25 08:24 14:22 (WEA_RE _04) | 07:26
| 16:58 55  15:17 (WEA_RE_04) | 17:57
26 | 08:22 14:22 (WEA_RE_04) | 07:24
| 16:59 55  15:17 (WEA_RE_04) | 17:59
27 | 08:21 14:23 (WEA_RE 04) | 07:22
|17:01 54  15:17 (WEA RE 04) | 18:01
28| 08:19 14:24 (WEA_RE_04) | 07:20
| 17:03 53  15:17 (WEA_RE_04) | 18:03
29 | 08:18 14:24 (WEA_RE_04) |
| 17:05 53  15:17 (WEA_RE_04) |
30 | 08:16 14:25 (WEA_RE_04) |
| 17:07 52 15:17 (WEA_RE_04) |
31| 08:15 14:26 (WEA_RE 04) |
| 17:09 51 15:17 (WEA RE 04) |
254 | 275
1630 |

astr.max.mogl.Beschattung |
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Lizrerter Acwender

DNV Energy Systems Germany GmbH

Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

| April | Mai | Juni
| 07:04 | 05:57 | 05:09
| 20:01 | 20:55 | 2143
| 07:02 | 05:55 | 05:08
120:03 | 20:57 | 2144
| 06:59 | 05:53 | 05:07
| 20:05 | 20:58 | 21:45
| 06:57 | 05:51 | 05:07
|20:07  |21:00 | 21:46
| 06:55 | 05:49 | 05:06
| 20:09 | 21:02 | 21:47
| 06:52 | 05:47 | 05:05
| 20:10 | 21:04 | 21:48
| 06:50 | 05:45 | 05:05
| 20:12 | 21:05 | 21:49
| 06:48 | 05:43 | 05:04
| 20:14 | 21:07 | 21:50
| 06:45 | 0542 | 05:03
| 20:16 | 21:09 | 21:51
| 06:43 | 05:40 | 05:03
| 20:17 | 21:10 | 21:52
| 06:41 | 05:38 | 05:03
| 20:19 | 21:12 | 21:53
| 06:38 | 05:36 | 05:02
| 20:21 | 21:14 | 21:54
| 06:36 | 05:34 | 05:02
120223 |21:45 | 21:54
|06:3¢ | 05:33 | 05:02
|20225 | 21:17 | 2155
| 06:31 | 05:31 | 05:01
| 20:26 | 21:19 | 21:56
|06:29 | 05:30 | 05:01
|20:28 | 21220 | 21:56
|06:27 | 05:28 | 05:01
| 20:30 | 21:22 | 21:57
| 06:25 | 05:226 | 05:01
120:32 | 2123 | 21:57
|06:22 | 05225 | 05:01
| 20:34 | 21:25 | 21:57
| 06:20 | 05:23 | 05:01
| 20:35 | 21:27 | 21:58
| 06:18 | 05:22 | 05:01
| 20:37 | 21:28 | 21:58
| 06:16 | 05:21 | 05:02
| 20:39 | 21:30 | 21:58
| 06:14 | 05:19 | 05:02
|20:41  |21:331 | 21:58
| 06:11 | 05:18 | 05:02
| 20:42 | 21:32 | 21:58
| 06:09 | 05:17 | 05:02
|20:44 | 21:3¢ | 21:58
| 06:07 | 05:16 | 05:03
| 20:46 | 21:35 | 21:58
| 06:05 | 05:14 | 05:03
| 20:48 | 21:37 | 21:58
| 06:03 | 05:13 | 05:04
|20:50  |21:38 | 21:58
| 06:01 | 05:12 | 05:04
| 20:51 | 21:39 | 21:58
|05:59 | 05:11 | 05:05
|20:53 | 21:41 | 21:58
| |0s:10 |

| | 21:42 |

| 418 | 490 | 505
| | |

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

Tag im Monat

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

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

30.09.2025 16:16 / 84

WindFRE.
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DNV

Projeke: Lizeraierter Acwends

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_44 - 10 44 Unter den Linden 22 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| Juli |Aug |Sep ejOktob | November | Dezember
1] 05:06 | 05:44 06:36 07:28 07:24 14:08 (WEA_RE_04) | 08:17 14:01 (WEA_RE_04)
21:57 | 21:24 20:19 19:07 16:58 29  14:37 (WEA RE_04) | 16:16 52 14:53 (WEA RE 04)
2]05:06 | 05:46 06:38 07:30 07:26 14:06 (WEA_RE_04) | 08:19 14:02 (WEA_RE_04)
21:57 | 21:22 20:17 19:05 16:57 33 14:39 (WEA_RE_04) | 16:15 52  14:54 (WEA_RE_04)
3]05:07 | 05:47 | 06:40 | 07:31 | 07:28 14:04 (WEA_RE_04) | 08:20 14:02 (WEA_RE_04)
| 21:57 | 21:20 | 20:14 | 19:02 | 16:55 36 14:40 (WEA RE 04) | 16:14 51 14:53 (WEA RE 04)
4| 05:08 05:49 06:41 07:33 07:30 14:02 (WEA_RE_04) | 08:22 14:03 (WEA_RE_04)
21:56 21:18 20:12 19:00 16:53 40  14:42 (WEA RE 04) | 16:14 S1  14:54 (WEA RE 04)
5| 05:09 05:51 06:43 07:35 07:32 14:01 (WEA RE 04) | 08:23 14:03 (WEA_RE 04)
21:56 21:17 20:10 18:58 16:51 42  14:43(WEA RE_04) | 16:13 51  14:54 (WEA_RE_04)
6 | 05:10 05:52 06:45 07:37 07:34 14:00 (WEA_RE_04) | 08:24 14:04 (WEA_RE_04)
21:55 21:15 20:07 18:55 16:49 44 14:44 (WEA RE 04) | 16:13 S0  14:54 (WEA RE_04)
7] 05:11 05:54 06:47 07:38 07:35 13:59 (WEA _RE_04) | 08:26 14:05 (WEA RE 04)
21:55 | 21:13 20:05 18:53 16:47 46  14:45 (WEA RE_04) | 16:12 49  14:54 (WEA _RE 04)
8| 05:11 | 05:55 06:48 07:40 07:37 13:58 (WEA_RE_04) | 08:27 14:05 (WEA_RE 04)
21:5¢ | 2111 20:03 18:51 16:46 48  14:46 (WEA RE_04) | 16:12 49  14:54 (WEA_RE_04)
9]05:13 | 05:57 06:50 | 07:42 | 07:39 13:58 (WEA_RE_04) | 08:28 1406 (WEA_RE_04)
21:53 21:09 20:00 18:48 16:44 48  14:46 (WEA RE_04) | 16:12 49  14:55 (WEA_RE 04)
10 | 05:14 05:59 06:52 07:44 07:41 13:57 (WEA_RE_04) | 08:29 14:07 (WEA _RE 04)
21:52 21:07 19:58 18:46 16:42 50 14:47 (WEA_RE_04) | 16:11 48  14:55 (WEA_RE_04)
11]05:15 | 06:01 | 06:53 | 07:45 | 07:43 13:56 (WEA_RE_04) | 08:31 14:07 (WEA_RE_04)
|21:52 | 21:05 19:55 | 18:44 116:40 51 14:47 (WEA_RE_04) | 16:11 48  14:55 (WEA_RE_04)
12 | 05:16 | 06:02 06:55 | 07:47 | 07:45 13:56 (WEA_RE_04) | 08:32 14:08 (WEA_RE_04)
21:51 21:03 19:53 16:41 16:39 52 14:48 (WEA RE_04) | 16:11 47  14:55 (WEA_RE_04)
13 | 05:17 06:04 06:57 07:49 07:47 13:56 (WEA RE 04) | 08:33 14:08 (WEA_RE_04)
21:50 21:01 19:51 18:39 16:37 52  14:48 (WEA_RE_D4) | 16:11 47  14:55 (WEA_RE_04)
14 | 05:18 06:06 06:59 07:51 07:48 13:56 (WEA_RE_04) | 08:34 14:09 (WEA_RE_04)
21:49 | 20:59 19:48 18:37 | 16:36 53  14:49 (WEA RE _04) | 16:11 46 14:55 (WEA _RE_04)
15 | 05:19 | 06:07 07:00 | 07:53 | 07:50 13:55 (WEA_RE_04) | 08:35 13:28 (WEA_RE_05)
21:48 20:57 19:46 18:34 16:34 54  14:49 (WEA_RE_04) | 16:11 53  14:56 (WEA_RE_04)
16 | 05:21 06:09 07:02 07:54 07:52 13:55 (WEA_RE _04) | 08:35 13:28 (WEA_RE_05)
21:47 20:55 19:43 18:32 16:33 55  14:50 (WEA_RE_04) | 16:11 54  14:56 (WEA_RE_04)
17 | 05:22 06:11 07:04 07:56 07:54 13:55 (WEA_RE_04) | 08:36 13:27 (WEA_RE_05)
| 21:46 | 20:53 19:41 | 18:30 16:31 55  14:50 (WEA_RE_04) | 16:11 56 14:57 (WEA_RE_04)
18 | 05:23 | 06:12 07:05 | 07:58 07:56 13:55 (WEA_RE _04) | 08:37 13:27 (WEA_RE_05)
21:44 20:51 19:39 18:28 | 16:30 55  14:50 (WEA_RE_04) | 16:11 56  14:56 (WEA_RE_04)
19 | 05:25 06:14 07:07 08:00 | 07:57 13:56 (WEA _RE _04) | 08:38 13:27 (WEA_RE_05)
21:43 20:48 19:36 18:26 | 16:29 55  14:51 (WEA RE 04) | 16:12 57  14:57 (WEA _RE _04)
20 | 05:26 06:16 07:09 08:02 | 07:59 13:56 (WEA_RE_04) | 08:38 13:28 (WEA_RE_05)
21:42 20:46 19:34 18:23 16:27 55  14:51 (WEA_RE_04) | 16:12 57  14:58 (WEA_RE_04)
21 | 05:27 06:18 07:10 08:04 08:01 13:56 (WEA RE 04) | 08:39 13:27 (WEA_RE_05)
21:41 20:44 19:31 18:21 16:26 55  14:51 (WEA_RE_04) | 16:12 59  14:58 (WEA_RE_04)
22 | 05:2¢9 06:19 07:12 08:05 08:03 13:57 (WEA_RE_04) | 08:40 13:28 (WEA_RE_05)
121:39  |20:42  [19:29 | 18:19 116:25 55 14:52 (WEA RE 04) | 16:13 59  14:50 (WEA RE 04)
23]05:30 |06:21 | 07:14 | 08:07 | 08:04 13:57 (WEA_RE_04) | 08:40 13:29 (WEA_RE_05)
| 21:38 20:40 19:26 18:17 | 16:24 S5 14:52 (WEA_RE_04) | 16:13 57  14:59 (WEA_RE_04)
24 | 05:32 06:23 07:16 06:09 | 08:06 13:58 (WEA RE _04) | 08:41 13:30 (WEA _RE_05)
|21:36 20:37 19:24 18:15 116:22 54  14:52(WEA RE 04) | 16:14 57  15:00 (WEA RE 04)
25 | 05:33 06:24 07:17 07:11 | 08:08 13:58 (WEA_RE_04) | 08:41 13:30 (WEA_RE_05)
| 21:35 | 20:35 19:22 | 17:13 | 16:21 55  14:53 (WEA_RE_04) | 16:15 57  15:00 (WEA_RE_04)
26 | 05:35 | 06:26 07:19 | 07:13 | 08:10 13:58 (WEA_RE_04) | 08:41 13:31 (WEA_RE_05)
|21:33 | 20:33 19:19 | 17:11 | 16:20 54  14:52 (WEA_RE_04) | 16:15 56 15:01 (WEA_RE_04)
27 | 05:36 | 06:28 07:21 07:15 | 08:11 13:58 (WEA_RE_04) | 08:41 13:32 (WEA_RE_05)
| 21:32 | 20:31 19:17 17:08 | 16:19 54  14:52 (WEA RE 04) | 16:16 55 15:01 (WEA RE 04)
28 |05:38 | 06:29 07:23 07:17 | 08:13 13:59 (WEA_RE_04) | 08:42 13:34 (WEA_RE_05)
| 21:30 | 20:28 19:14 | 17:06 | 16:18 54  14:53 (WEA_RE_04) | 16:17 54  15:02 (WEA_RE_04)
29 | 05:39 | 06:31 07:24 | 07:18 | 08:14 14:00 (WEA RE_04) | 08:42 13:36 (WEA_RE_05)
| 21:29 | 20:26 | 19:12 | 17:04 | 16:17 53  14:53 (WEA_RE_04) | 16:18 49 15:02 (WEA_RE_04)
30 | 05:41 | 06:33 07:26 07:20 14:14 (WEA RE_04) | 08:16 14:00 (WEA_RE_04) | 08:42 14:16 (WEA_RE _04)
| 21:27 | 20:24 19:10 17:02 17 14:31 (WEA RE 04) | 16:17 53 14:53 (WEA RE_04) | 16:19 47  15:03 (WEA_RE_04)
31 | 05:42 | 06:35 07:22 14:11 (WEA_RE_04) | | 08:42 14:16 (WEA_RE_04)
| 21:25 | 20:21 17:00 24 14:35 (WEA_RE_04) | | 16:20 48  15:04 (WEA_RE_04)

Sonnenscheinstunden | 508 | 457 | 382 | 330 | 262 | 238
astr.max.mogl.Beschattung | | | | 41 | 1495 | 1621
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (55:MM) Schattenanfang (WEA mit erstem Schatten)

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

windPRO 4,1,287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:16 / 85 winderrao .

DNV — Berichtsnr. 10537702-A-3-A — www.dnv.com Seite 135/155



DNV

Projeke;
WP Rote Erde 12.05.2025

SHADOW - Kalender

Lizrerter Acwender

DNV Energy Systems Germany GmbH

Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

Berechnung: Gesamtbelastung Schattenrezeptor: IO_45 - 10 45 Unter den Linden 32 Wardenburg
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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
1] 08:42
| 16:21 57
2| 08:42
116:22 56
3] 08:42
| 16:23 54
4| 08:41
| 16:24 53
5| 08:41
| 16:26 52
6| 08:41
| 16:27 49
7 | 08:40
| 16:28 48
8| 08:40
| 16:30 45
9] 08:39
|16:31 42
10 | 08:39
| 16:32 38
11 [ 08:38
| 16:34 33
12 | 08:37
| 16:35 35
13| 08:36
116:37 34
14| 08:36
116:39 35
15 | 08:35
| 16:40 32
16 | 08:34
|16:42 26
17 | 08:33
| 16:44 29
18 | 08:32
| 16:45 32
19 | 08:31
| 16:47 34
20 | 08:30
| 16:49 36
21| 08:29
| 16:50 38
22| 08:27
| 16:52 40
23| 08:26
|16:54 41
24| 08:25
| 16:56 44
25| 08:24
| 16:58 44
26 | 08:22
| 16:59 46
27 | 08:21
|17:00 47
28| 08:19
|17:03 49
29 | 08:18
| 17:05 50
30 | 08:16
117:07 50
31| 08:15
| 17:09 52

Sonnenscheinstunden | 254

astr.max.mogl.Beschattung | 1321

| Februar

13:55 (WEA_RE_05) | 08:13
15:08 (WEA RE 03) | 17:11
13:55 (WEA_RE_05) | 08:11
15:07 (WEA RE 03) | 17:13
13:56 (WEA_RE_05) | 08:10
15:08 (WEA_RE_03) | 17:15
13:57 (WEA_RE_05) | 08:08
15:08 (WEA_RE 03) | 17:17
13:57 (WEA_RE_05) | 08:06
15:08 (WEA_RE_03) | 17:19
13:59 (WEA_RE_05) | 08:05
15:08 (WEA_RE_03) | 17:20
13:59 (WEA_RE_05) | 08:03
15:08 (WEA_RE 03) | 17:22
14:00 (WEA_RE_05) | 08:01
15:07 (WEA_RE 03) | 17:24
14:02 (WEA_RE 05) | 07:59
15:08 (WEA_RE_03) | 17:26
14:03 (WEA_RE 05) | 07:57
15:07 (WEA_RE 03) | 17:28
14:04 (WEA_RE_05) | 07:55
15:05 (WEA_RE_03) | 17:30
14:05 (WEA_RE 05) | 07:53
15:34 (WEA_RE_04) | 17:32
14:07 (WEA _RE 05) | 07:51
15:38 (WEA RE 04) | 17:34
14:09 (WEA_RE_05) | 07:49
15:40 (WEA_RE_04) | 17:36

14:13 (WEA_RE_05) | 07:47
15:42 (WEA_RE_04) | 17:38
15:18 (WEA_RE_04) | 07:45
15:44 (WEA_RE_04) | 17:40
15:17 (WEA_RE 04) | 07:43
15:46 (WEA RE 04) | 17:42
15:16 (WEA RE_04) | 07:41
15:48 (WEA RE 04) | 17:44
15:15 (WEA_RE_04) | 07:39
15:49 (WEA_RE_04) | 17:46
15:14 (WEA_RE_04) | 07:37
15:50 (WEA_RE_04) | 17:48
15:14 (WEA_RE_04) | 07:35
15:52 (WEA_RE_04) | 17:50
15:13 (WEA RE 04) | 07:33
15:53 (WEA_RE 04) | 17:51
15:13 (WEA RE 04) | 07:31
15:54 (WEA_RE_04) | 17:53
15:11 (WEA_RE_04) | 07:28
15:55 (WEA_RE_04) | 17:55
15:12 (WEA_RE_04) | 07:26
15:56 (WEA_RE_04) | 17:57
15:11 (WEA_RE 04) | 07:24
15:57 (WEA_RE_04) | 17:59
15:11 (WEA RE 04) | 07:22
15:58 (WEA RE 04) | 18:01
15:10 (WEA_RE_04) | 07:20
15:59 (WEA_RE_04) | 18:03
15:09 (WEA RE_04) |
15:59 (WEA_RE 04) |
15:10 (WEA_RE_04) |
16:00 (WEA_RE_04) |
15:09 (WEA_RE 04) |
16:01 (WEA RE 04) |

| 275

1126

| Mérz
15:09 (WEA_RE_04) | 07:17
16:01 (WEA_RE 04) | 18:05
15:09 (WEA_RE_04) | 07:15
16:01 (WEA_RE_04) | 18:07
15:09 (WEA_RE_04) | 07:13
16:03 (WEA_RE_04) | 18:09
15:09 (WEA_RE_04) | 07:11
16:03 (WEA_RE_04) | 18:10
15:09 (WEA_RE_04) | 07:08
16:03 (WEA_RE_04) | 18:12
15:09 (WEA_RE_04) | 07:06
16:03 (WEA_RE_04) | 18:14
15:09 (WEA_RE_04) | 07:04
16:03 (WEA_RE_04) | 18:16
15:09 (WEA RE 04) | 07:01
16:03 (WEA _RE 04) | 18:18
15:09 (WEA_RE 04) | 06:59
16:03 (WEA_RE_04) | 18:20
15:10 (WEA_RE_04) | 06:57
16:03 (WEA_RE_04) | 18:22
15:10 (WEA_RE_04) | 06:54
16:03 (WEA_RE_04) | 18:23
15:11 (WEA_RE 04) | 06:52
16:03 (WEA_RE_04) | 18:25
15:11 (WEA_RE _04) | 06:50
16:02 (WEA_RE_04) | 18:27
15:12 (WEA_RE_04) | 06:47
16:02 (WEA_RE_04) | 18:29
15:13 (WEA_RE_04) | 06:45
16:02 (WEA_RE_04) | 18:31
15:14 (WEA_RE_04) | 06:42
16:01 (WEA_RE_04) | 18:33
15:14 (WEA_RE_04) | 06:40
15:59 (WEA_RE_04) | 18:34
15:15 (WEA_RE_04) | 06:38
15:58 (WEA_RE 04) | 18:36
15:16 (WEA_RE_04) | 06:35
15:58 (WEA_RE_04) | 18:38
15:18 (WEA_RE_04) | 06:33
15:56 (WEA_RE_04) | 18:40
15:20 (WEA_RE_04) | 06:30
15:55 (WEA_RE_04) | 18:42
15:21 (WEA_RE_04) | 06:28
15:52 (WEA RE 04) | 1843
15:24 (WEA_RE 04) | 06:26
15:50 (WEA_RE_04) | 18:45
15:27 (WEA_RE_04) | 06:23
15:47 (WEA_RE_04) | 18:47
15:33 (WEA_RE_04) | 06:21
15:42 (WEA_RE_04) | 18:49

| 06:19

| 18:51

| 06:16

| 18:52

| 06:14

| 18:54

| 07:11

| 19:56

| 07:09

| 19:58

| 07:07

| 20:00

| 367

N

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

Tag im Monat

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

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

30.09.2025 16:16 / 86
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DNV

Projeke: Lizeraierter Acwends

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287
SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_45 - 10 45 Unter den Linden 32 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| Juli |Aug |Sep ejOktob |November | Dezember
1] 05:06 | 05:44 06:36 07:28 07:24 14:39 (WEA_RE_04) | 08:17 13:46 (WEA_RE_05)
21:57 | 21:24 20:19 19:07 16:58 54  15:33 (WEA RE 04) | 16:16 33 14:47 (WEA RE_03)
2]05:06 | 05:46 06:38 07:30 07:26 14:39 (WEA_RE_04) | 08:19 13:46 (WEA_RE_05)
21:57 | 21:22 20:17 19:05 16:57 54  15:33 (WEA_RE_04) | 16:15 38 14:50 (WEA_RE_03)
3]05:07 | 05:47 | 06:40 | 07:31 | 07:28 14:39 (WEA_RE_04) | 08:20 13:45 (WEA_RE_05)
| 21:57 | 21:20 | 20:14 | 19:02 | 16:55 54  15:33 (WEA _RE_04) | 16:14 42 14:51 (WEA RE _03)
4| 05:08 05:49 06:41 07:33 07:30 14:39 (WEA_RE_04) | 08:22 13:45 (WEA_RE_0S)
21:56 21:18 20:12 19:00 16:53 54  15:33 (WEA_RE_04) | 16:14 45  14:52 (WEA RE_03)
5| 05:09 05:51 06:43 07:35 07:32 14:39 (WEA RE 04) | 08:23 13:44 (WEA RE_05)
21:56 21:17 20:10 18:58 16:51 54 15:33 (WEA RE 04) | 16:13 48  14:53 (WEA_RE_03)
6 | 05:10 05:52 06:45 07:37 07:34 14:39 (WEA_RE_04) | 08:24 13:45 (WEA_RE_0S)
21:55 21:15 20:07 18:55 16:49 54 15:33(WEA RE 04) | 16:13 49 14:54 (WEA RE 03)
7] 05:11 05:54 06:47 07:38 07:35 14:39 (WEA _RE 04) | 08:26 13:44 (WEA RE_05)
21:55 | 21:13 20:05 18:53 16:47 54  15:33 (WEA_RE_04) | 16:12 52  14:55 (WEA_RE_03)
8| 05:11 | 05:55 06:48 07:40 07:37 14:39 (WEA _RE 04) | 08:27 13:44 (WEA_RE_05)
21:5¢ | 2111 20:03 18:51 16:46 53  15:32 (WEA_RE_04) | 16:12 54  14:56 (WEA_RE_03)
9] 05:12 | 05:57 06:50 | 07:42 07:39 14:40 (WEA_RE_04) | 08:28 13:45 (WEA_RE_05)
21:53 21:09 20:00 18:48 16:44 52  15:32 (WEA_RE_04) | 16:12 54  14:57 (WEA_RE_03)
10 | 05:14 05:59 06:52 07:44 07:41 14:40 (WEA_RE _04) | 08:29 13:45 (WEA_RE_05)
21:52 21:07 19:58 18:46 16:42 52 15:32 (WEA_RE_04) | 16:11 56  14:58 (WEA_RE_03)
11]05:15 | 06:01 | 06:53 | 07:45 | 07:43 14:40 (WEA_RE_04) | 08:31 13:45 (WEA_RE_05)
| 21:52 | 21:05 19:55 | 18:44 16:40 52 15:32 (WEA_RE_04) | 16:11 56  14:58 (WEA_RE_03)
12 | 05:16 | 06:02 06:55 | 07:47 07:45 14:41 (WEA_RE_04) | 08:32 13:45 (WEA_RE_05)
21:51 21:03 19:53 16:41 16:39 50 15:31 (WEA _RE 04) | 16:11 58  14:59 (WEA_RE_03)
13 | 05:17 06:04 06:57 07:49 07:47 14:41 (WEA RE _04) | 08:33 13:45 (WEA RE_05)
21:50 21:01 19:51 18:39 16:37 50 15:31 (WEA_RE_04) | 16:11 58  14:59 (WEA_RE_03)
14 | 05:18 06:06 06:59 07:51 07:48 14:42 (WEA_RE_04) | 08:34 13:45 (WEA_RE_05)
21:49 | 20:59 19:48 18:37 16:36 49  15:31 (WEA RE_04) | 16:11 60  15:00 (WEA_RE_03)
15 | 05:19 | 06:07 07:00 | 07:53 | 07:50 14:43 (WEA_RE_04) | 08:35 13:46 (WEA_RE_05)
21:48 20:57 19:46 18:34 16:34 47  15:30 (WEA_RE_04) | 16:11 59  15:00 (WEA_RE_03)
16 | 05:21 06:09 07:02 07:54 07:52 14:44 (WEA RE_04) | 08:35 13:46 (WEA_RE_05)
21:47 20:55 19:43 18:32 16:33 46  15:30 (WEA_RE_04) | 16:11 60  15:01 (WEA_RE_03)
17 | 05:22 06:11 07:04 07:56 16:01 (WEA_RE_04) | 07:54 14:44 (WEA_RE_04) | 08:36 13:47 (WEA_RE_05)
| 21:45 | 20:53 19:41 | 18:30 15 16:16 (WEA_RE_04) | 16:31 45  15:29 (WEA_RE_04) | 16:11 60  15:02 (WEA_RE_03)
18 | 05:23 | 06:12 07:05 | 07:58 15:57 (WEA RE_04) | 07:56 14:45 (WEA _RE_04) | 08:37 13:46 (WEA_RE_05)
21:44 20:51 19:39 18:28 23 16:20 (WEA_RE_04) | 16:30 44 15:29 (WEA_RE_04) | 16:11 62  15:02 (WEA_RE_03)
19 | 05:25 06:14 07:07 08:00 15:54 (WEA _RE_04) | 07:57 14:47 (WEA _RE_04) | 08:38 13:47 (WEA_RE_05)
21:43 20:48 19:36 18:26 28  16:22 (WEA RE_04) | 16:29 41 15:28 (WEA RE_04) | 16:12 62  15:03 (WEA RE 03)
20 | 05:26 06:16 07:09 08:02 15:52 (WEA_RE_04) | 07:59 14:48 (WEA_RE_04) | 08:38 13:48 (WEA_RE_05)
21:42 20:46 19:34 18:23 32 16:24 (WEA_RE_04) | 16:27 40  15:28 (WEA_RE_04) | 16:12 61 15:03 (WEA_RE_03)
21 | 05:27 06:18 07:10 08:04 15:50 (WEA RE_04) | 08:01 14:49 (WEA RE 04) | 08:39 13:48 (WEA RE_05)
21:41 20:44 19:31 18:21 36 16:26 (WEA_RE_04) | 16:26 38 15:27 (WEA_RE_04) | 16:12 61  15:03 (WEA_RE_03)
22 | 05:2¢9 06:19 07:12 08:05 15:48 (WEA_RE_04) | 08:03 14:50 (WEA_RE_04) | 08:40 13:49 (WEA_RE_0S)
121:39  |20:42  [19:29 | 18:19 39 16:27 (WEA RE 04) | 16:25 36 15:26 (WEA RE 04) | 16:13 61  15:04 (WEA RE 03)
2310530 |06:21 | 07:14 | 08:07 15:46 (WEA_RE_04) | 08:04 14:52 (WEA_RE_04) | 08:40 13:49 (WEA_RE_05)
| 21:38 20:40 19:26 18:17 42  16:28 (WEA_RE_04) | 16:24 34 15:26 (WEA_RE_D4) | 16:13 61  15:04 (WEA_RE_03)
24 | 05:32 06:23 07:16 06:09 15:45 (WEA _RE_04) | 08:06 14:53 (WEA RE 04) | 08:41 13:50 (WEA_RE_05)
| 21:36 20:37 19:24 18:15 44 16:29 (WEA RE_04) | 16:22 32 15:25(WEA _RE 04) | 16:14 61  15:05 (WEA RE 03)
25 | 05:33 06:24 07:17 07:11 14:44 (WEA_RE_04) | 08:08 14:55 (WEA_RE_04) | 08:41 13:50 (WEA_RE_05S)
| 21:35 | 20:35 19:22 | 17:13 46  15:30 (WEA_RE_04) | 16:21 29 15:24 (WEA_RE_D4) | 16:15 62  15:06 (WEA_RE_03)
26 | 05:35 | 06:26 07:19 | 07:13 14:43 (WEA_RE_04) | 08:09 14:56 (WEA_RE_04) | 08:41 13:50 (WEA_RE_05)
|21:33 | 20:33 19:19 | 17:11 48  15:31 (WEA_RE_04) | 16:20 26 15:22 (WEA_RE_04) | 16:15 62 15:06 (WEA_RE_03)
27 | 05:36 | 06:28 07:21 07:15 14:42 (WEA RE_04) | 08:11 13:52 (WEA RE_05) | 08:41 13:51 (WEA RE_05)
| 21:32 | 20:31 19:17 17:08 49  15:31 (WEA RE_04) | 16:19 32 15:21 (WEA RE 04) | 16:16 60  15:06 (WEA RE 03)
28 |05:38 | 06:29 07:23 07:17 14:41 (WEA_RE_04) | 08:13 13:50 (WEA_RE_05) | 08:42 13:51 (WEA_RE_05)
| 21:30 | 20:28 19:14 | 17:06 51  15:32 (WEA_RE_04) | 16:18 34 15:20 (WEA_RE_04) | 16:17 61 15:06 (WEA_RE_03)
29 | 05:39 | 06:31 07:24 | 07:18 14:41 (WEA RE_04) | 08:14 13:48 (WEA RE_05) | 08:42 13:52 (WEA_RE_05)
| 21:29 | 20:26 | 19:12 | 17:04 51  15:32 (WEA_RE_04) | 16:17 34 15:19 (WEA_RE_04) | 16:18 60 15:07 (WEA_RE_03)
30 | 05:41 | 06:33 07:26 07:20 14:40 (WEA RE_04) | 08:16 13:47 (WEA _RE_05) | 08:42 13:53 (WEA_RE_05)
| 21:27 | 20:24 19:10 17:02 52 15:32 (WEA RE_04) | 16:17 36 15:16 (WEA RE_04) | 16:19 58  15:07 (WEA RE _03)
31]05:42 | 06:35 07:22 14:40 (WEA_RE_04) 08:42 13:53 (WEA_RE_05)
| 21:25 | 20:21 17:00 53  15:33 (WEA_RE_04) 16:20 59 15:07 (WEA_RE_03)

Sonnenscheinstunden | 508 | 457 | 382 | 330 | 262 | 238
astr.max.mogl.Beschattung | | | | 609 | 1330 | 1733
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (55:MM) Schattenanfang (WEA mit erstem Schatten)

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

windPRO 4,1,287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:16 / 87 winderrao .
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DNV

Projeke;

WP Rote Erde 12.05.2025

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_46 - 10 46 Unter den Linden 21 Wardenburg
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

Sonnenscheinstunden |

| Januar | Februar
1| 08:42 14:29 (WEA_RE_04) | 08:13
| 16:21 43 15:12(WEA RE 04) | 17:11
2| 08:42 14:29 (WEA_RE 04) | 08:11
| 16:22 43  15:12 (WEA _RE 04) | 17:13
3| 08:42 14:29 (WEA_RE_04) | 08:10
| 16:23 44  15:13 (WEA_RE_04) | 17:15
4| 08:41 14:30 (WEA_RE_04) | 08:08
| 16:24 44  15:14 (WEA_RE 04) | 17:17
5] 08:41 14:30 (WEA_RE_04) | 08:06
| 16:26 44  15:14 (WEA_RE 04) | 17:19
6| 08:41 14:30 (WEA_RE_04) | 08:05
| 16:27 46  15:16 (WEA_RE_04) | 17:20
7| 08:40 14:30 (WEA_RE_04) | 08:03
| 16:28 46  15:16 (WEA RE 04) | 17:22
8| 08:40 14:30 (WEA_RE _04) | 08:01
| 16:30 46  15:16 (WEA_RE 04) | 17:24
9] 08:39 14:31 (WEA_RE 04) | 07:59
| 16:31 46  15:17 (WEA_RE_04) | 17:26
10 | 08:39 14:31 (WEA_RE_04) | 07:57
| 16:32 47 15:18 (WEA_RE_04) | 17:28
11 [ 08:38 14:31 (WEA_RE_04) | 07:55
| 16:34 47  15:18 (WEA_RE_04) | 17:30
12 | 08:37 14:31 (WEA_RE 04) | 07:53
| 16:35 47  15:18 (WEA_RE 04) | 17:32
13| 08:37 14:32 (WEA_RE 04) | 07:51
| 16:37 47 15:19 (WEA_RE 04) | 17:34
14 | 08:36 14:32 (WEA_RE_04) | 07:49
| 16:39 47 15:19 (WEA_RE_04) | 17:36
15 | 08:35 14:32 (WEA_RE_04) | 07:47
| 16:40 48  15:20 (WEA_RE_04) | 17:38
16 | 08:34 14:33 (WEA_RE_04) | 07:45
| 16:42 47  15:20 (WEA_RE_04) | 17:40
17 | 08:33 14:33 (WEA_RE_04) | 07:43
| 16:43 48 15:21 (WEA RE 04) | 1742
18 | 08:32 14:34 (WEA_RE 04) | 07:41
| 16:45 47  15:21 (WEA _RE 04) | 17:44
19 | 08:31 14:34 (WEA_RE_04) | 07:39
| 16:47 47  15:21 (WEA_RE 04) | 17:46
20 | 08:30 14:34 (WEA_RE_04) | 07:37
| 16:49 48  15:22 (WEA_RE 04) | 1748
21| 08:29 14:35 (WEA_RE_04) | 07:35
| 16:50 47  15:22 (WEA RE 04) | 17:50
22| 08:27 14:35 (WEA_RE 04) | 07:33
| 16:52 47 15:22 (WEA_RE 04) | 17:51
23| 08:26 14:36 (WEA _RE 04) | 07:31
| 16:54 46  15:22 (WEA_RE_04) | 17:53
24 | 08:25 14:36 (WEA_RE_04) | 07:28
| 16:56 46  15:22 (WEA_RE_04) | 17:55
25 08:24 14:37 (WEA_RE_04) | 07:26
| 16:58 45 15:22 (WEA_RE_04) | 17:57
26 | 08:22 14:37 (WEA_RE_04) | 07:24
| 16:59 44  15:21 (WEA_RE_04) | 17:59
27 | 08:21 14:39 (WEA_RE 04) | 07:22
|17:01 43 15:22 (WEA_RE 04) | 18:01
28| 08:19 14:39 (WEA_RE_04) | 07:20
| 17:03 42 15:21 (WEA_RE_04) | 18:03
29 | 08:18 14:40 (WEA_RE_04) |
| 17:05 40  15:20 (WEA_RE _04) |
30 | 08:16 14:41 (WEA_RE_04) |
| 17:07 40  15:21 (WEA_RE_04) |
31| 08:15 14:42 (WEA_RE 04) |
| 17:09 38 15:20 (WEA RE 04) |
254 | 275
1400 |

astr.max.mogl.Beschattung |
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Lizrerter Acwender

DNV Energy Systems Germany GmbH

Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet.

30.09.2025 14:27/4.1.287

| April | Mai | Juni
| 07:04 | 05:57 | 05:09
| 20:01 | 20:55 | 2143
| 07:02 | 05:55 | 05:08
120:03 | 20:57 | 2144
| 06:59 | 05:53 | 05:07
| 20:05 | 20:58 | 21:45
| 06:57 | 05:51 | 05:07
|20:07  |21:00 | 21:46
| 06:55 | 05:49 | 05:06
| 20:09 | 21:02 | 21:47
| 06:52 | 05:47 | 05:05
| 20:10 | 21:04 | 21:48
| 06:50 | 05:45 | 05:05
| 20:12 | 21:05 | 21:49
| 06:48 | 05:43 | 05:04
| 20:14 | 21:07 | 21:50
| 06:45 | 0541 | 05:03
| 20:16 | 21:09 | 21:51
| 06:43 | 05:40 | 05:03
| 20:17 | 21:10 | 21:52
| 06:41 | 05:38 | 05:03
| 20:19 | 21:12 | 21:53
| 06:38 | 05:36 | 05:02
| 20:21 | 21:14 | 21:54
| 06:36 | 05:34 | 05:02
120223 |21:45 | 21:54
|06:3¢ | 05:33 | 05:02
|20225 | 21:17 | 2155
| 06:31 | 05:31 | 05:01
| 20:26 | 21:19 | 21:56
|06:29 | 05:30 | 05:01
|20:28 | 21220 | 21:56
|06:27 | 05:28 | 05:01
| 20:30 | 21:22 | 21:57
| 06:25 | 05:226 | 05:01
120:32 | 2123 | 21:57
|06:22 | 05225 | 05:01
| 20:34 | 21:25 | 21:57
| 06:20 | 05:23 | 05:01
| 20:35 | 21:27 | 21:58
| 06:18 | 05:22 | 05:01
| 20:37 | 21:28 | 21:58
| 06:16 | 05:21 | 05:02
| 20:39 | 21:30 | 21:58
| 06:14 | 05:19 | 05:02
|20:41  [21:31 | 21:58
| 06:11 | 05:18 | 05:02
| 20:42 | 21:32 | 21:58
| 06:09 | 05:17 | 05:02
|20:44 | 21:3¢ | 21:58
| 06:07 | 05:16 | 05:03
| 20:46 | 21:35 | 21:58
| 06:05 | 05:14 | 05:03
|20:48 | 21:37 | 21:58
| 06:03 | 05:13 | 05:04
|20:50  |21:38 | 21:58
| 06:01 | 05:12 | 05:04
| 20:51 | 21:39 | 21:58
|05:59 | 05:11 | 05:05
|20:53 | 21:41 | 21:58
| | 05:10 |

| | 21:42 |

| 418 | 490 | 505
| | |

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

Tag im Monat

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

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

30.09.2025 16:16 / 88
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DNV

Projeke;

WP Rote Erde 12.05.2025

SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor: IO_46 - 10 46 Unter den Linden 21 Wardenburg
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| Juli | Aug | SeptembejOktober |N
1] 05:06 | 05:44 | 06:36 | 07:28 | 07:24
| 21:57 | 21:24 | 20:19 | 19:07 | 16:58
2005:06 [05:46 | 06:38 | 07:30 | 07:26
|21:57 |21:22 | 20:17 | 19:05 | 16:57
3]105:07 | 05:47 | 06:40 | 07:31 | 07:28
| 21:57 | 21:20 | 20:14 | 19:02 | 16:55
4| 05:08 | 05:49 | 06:41 | 07:33 | 07:30
|21:56  [21:18  |20:12 | 19:00 | 16:53 8
5]05:09 |05:51 | 06:43 | 07:35 | 07:32
| 21:56 | 21:17 | 20:10 | 18:58 | 16:51 18
6| 05:10 | 05:52 | 06:45 | 07:37 | 07:34
| 21:55 | 21:15 | 20:07 | 18:55 | 16:49 23
7] 05:11 | 05:54 | 06:47 | 07:38 | 07:35
| 21:55 | 21:13 | 20:05 | 18:53 | 16:47 27
8| 05:11 | 05:55 | 06:48 | 07:40 | 07:37
| 21:%4 | 21:11 | 20:03 | 18:51 | 16:46 30
9] 05:12 | 05:57 | 06:50 | 07:42 | 07:39
| 21:53 | 21:09 | 20:00 | 18:48 | 16:44 33
10 | 05:14 | 05:59 | 06:52 | 07:44 | 07:41
| 21:52 | 21:07 | 19:58 | 18:46 | 16:42 36
11 | 05:15 | 06:01 | 06:53 | 07:45 | 07:43
| 21:52 | 21:05 | 19:55 | 18:44 | 16:40 38
12 | 05:16 | 06:02 | 06:55 | 07:47 | 07:45
| 21:51 | 21:03 | 19:53 | 18:41 | 16:39 40
13 | 05:17 | 06:04 | 06:57 | 07:49 | 07:47
]21:50 | 21:00 | 19:51 | 1839 | 1637 40
14| 05:18 | 06:06 | 06:59 | 07:51 | 07:48
121:49 | 20:59 | 1948 | 1837 |16:36 42
15 | 05:19 | 06:07 | 07:00 | 07:53 | 07:50
| 21:48 | 20:57 | 19:46 | 18:34 | 16:34 43
16]05:21 | 06:09 |07:02 | 07:54 | 07:52
|21:47  |20:55  |19:43  [18:32 | 16:33 44
17]05:22 | 06:11  |07:04 | 07:56 | 07:54
| 21:46 | 20:53 | 19:41 | 18:30 | 16:31 45
18]05:23 | 06:12 | 07:05 | 07:58 | 07:56
|21:44  |20:51 | 19:39 | 1828 | 1630 46
19]05:25 | 06:14 | 07:07 | 08:00 | 07:57
| 21:43 | 20:48 | 19:36 | 18:26 | 16:29 46
20| 05:26 | 06:16 | 07:09 | 08:02 | 07:59
| 21:42 | 20:46 | 19:34 | 18:23 | 16:27 47
21| 05:27 | 06:18 | 07:10 | 08:04 | 08:01
| 21:41 | 20:44 | 19:31 | 18:21 | 16:26 47
22| 05:29 | 06:19 | 07:12 | 08:05 | 08:03
| 21:39 | 20:42 | 19:29 | 18:19 | 16:25 48
23]105:30 | 06:21 | 07:14 | 08:07 | 08:04
|21:38 | 20M40 | 19:26 | 18:17 | 1624 47
24| 05:32 | 06:23 | 07:16 | 08:09 | 08:06
| 21:36 | 20:37 | 19:24 | 18:15 | 16:22 48
25| 05:33 | 06:24 | 07:17 | 07:11 | 08:08
| 21:35 | 20:35 | 19:22 | 17:13 | 16:21 48
26 | 05:35 | 06:26 | 07:19 | 07:13 | 08:10
| 21:33 | 20:33 | 19:19 117:11 | 16:20 47
27 | 05:36 | 06:28 | 07:21 | 07:15 | 08:11
]21:32  [20:31 |19:17 | 17:08 | 16:19 48
28]05:38 | 06:29 | 07:23 | 07:17 | 08:13
|21:30 | 2028 | 19:14 | 17:06 | 16:18 47
20005:30 | 06:31  |07:24 [ 07:18 | 08:14
| 21:29 | 20:26 | 19:12 | 17:04 | 16:17 47
30 | 05:41 | 06:33 | 07:26 | 07:20 | 08:16
121:27  [20:24 |19:10 |17:02 |16:17 47
31| 05:42 | 06:35 | | 07:22 |
| 21:25 | 20:21 | | 17:00 |
Sonnenscheinstunden | 508 | 457 | 382 | 330 | 262
astr.max.mogl.Beschattung | | | | | 1080
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Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat

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

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

30.09.2025 16:16 / 89
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DNV

Projekt: Lizerester Aewender

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)901-0

Barectnet.

30.09.2025 14:27/4.1.287

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_47 - 10 47 Vehnberg 39 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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 | April | Mai | Juni

1 |08:a2 108:13  |07:17 | 0204 105:57 105:09 20:13 (WEA_RE_05)
|16:21 117:11  [18:05 | 2001 | 20:55 12143 39 20:52 (WEA_RE 05)
4 Jos:t1 o715 |07:02 105:55 105:08 20:12 (WEA_RE_05)
117:13 | 18:07 | 20:03 | 20:57 | 21:99 40 20:52 (WEA_RE_05)
108:10  [07:13 | 06:59 105:53 105:07 20:12 (WEA _RE_05)
117:15  [18:09 | 20:05 | 20:58 |21:45 40 20:52 (WEA_RE_05)
|08:08  |07:10 [ 06:57 J05:51 | 05:07 20:13 (WEA_RE_05)
117:17 | 18:10 | 20:07 | 21:00 | 21:96 a0 20:53 (WEA_RE_05)
|08:06  |07:08 [ 06:55 105:49 105:06 20:13 (WEA_RE_05)
117:19  [18:42 [ 20:08 |21:02 121:47 40 20:53 (WEA_RE_05)
|0s:04  |07:06 | 06:52 19:37 (WEA_RE_03) | 05:47 | 05:05 20:13 (WEA_RE_05)
117:20  [18:14 | 20:10 5 19:42 (WEA_RE_03) | 21:03 |21:48 40 20:53 (WEA_RE_05)
108:03  |07:04  [06:50 19:32 (WEA_RE_03) | 05:45 105:05 20:13 (WEA_RE_05)
[17:22 1816 |20:12 13 19:45 (WEARE_03) | 21:05 121:49 40 20:53 (WEA RE_05)
15:36 (WEACD_01) | 08:01 | 07:01 | 06:48 19:29 (WEA_RE_03) | 05:43 105:04 20:14 (WEA_RE_05)
7 1543 (WEACD O1) [17:24  |18:48 | 2014 18 19:47 (WEA_RE_03) | 21:07 121:50 40 20:54 (WEA_RE_05)
15:36 (WEA CD_01) | 07:50  [06:50 | 06:45 19:28 (WEA_RE_03) | 05:42 105:04 20:13 (WEA_RE_05)
9 (WEACD O1) |17:26  [18:20  |20:16 21 19:49 (WEA RE 03) | 21:09 |21:51 40 20:53 (WEA_RE_05)
(WEACD_01) |07:57 | 06:57 | 06:43 19:26 (WEA_RE_03) | 05:40 105:03 20:14 (WEA_RE_05)
12 (WEACD_O1) |17:28  |18:22  |20:17 24 19:50 (WEA_RE_03) | 21:10 |21:52 40 20:51 (WEA_RE_05)
:34 (WEA (D 01) |07:55 | 06:54 | 06:41 19:25 (WEA RE_03) | 05:38 105:03 20:15 (WEA_RE_05)
14 ls 48 (WEACD_01) [17:30  |18:23 [ 20:19 25 19:50 (WEA_RE_03) | 21:12 121:53 39 20:54 (WEA_RE_05)
(WEACD_01) |07:53  |06:52 [ 06:38 19:24 (WEA_RE_03) | 05:36 105:02 20:14 (WEA_RE_05)
15 (WEACD 01) [17:32 | 18:25  [20:21 27 19:51 (WEA RE_03) | 21:14 121:53 40 20:54 (WEA_RE_05)
(WEA CD 01) |07:51 | 06:50 | 06:36 19:23 (WEA RE 03) | 05:35 20:24 (WEA_RE_05) | 05:02 20:14 (WEA_RE_05)
17 (WEACD 01) | 17:34  |18:27 | 20:23 29 19:52 (WEARE_03) | 21:15 13 20:37 (wuuu: 05) | 21:51 40 20:54 (WEA_RE_05)
(WEACD_01) |07:49  |06:47 [ 06:34 19:22 (WEA_RE_03) | 05:33 20:22 (WEA_RE_05) | 05:02 20:15 (WEA_RE_05)
18 15:51 (WEACD O1) [17:36  [18:29  |20:25 29 19:51 (WEARE 03) | 21:17 18  20:40 (WEA RE 05) | 21:55 40  20:55 (WEA_RF _05)
15:33 (WEACD_01) | 07:47 | 06:45 | 06:31 19:22 (WEA_RE_03) | 05:31 20:20 (WEA_RE_05) | 05:01 20:15 (WEA_RE_05)
19 I552(WEACD O1) [17:38  |18:31  |20:26 29 19:51 (WEARE_03) | 21:19 21 20:41 (WEA_RE_05) | 21:55 40 20:55 (WEA_RE_05)
15:33 (WEA CD 01) | 07:45 | 06:42 | 06:29 19:22 (WEA_RE_03) | 05:30 20:19 (WEA_RE_05) | 05:01 20:16 (WEA_RE_05)
20 (WEACD O1) [17:40  |18:33 | 20:28 29 19:51 (WEARE 03) | 21:20 24 20:43 (WEA 39 20:55 (WEA_RE_05)
(WEACD_01) [07:43 | 06:40 | 06:27 19:22 (WEA_RE_03) | 05:28 20:17 (WEA_| 20:16 (WEA_RE_05)
2 1350 (WEACD OL) [17:02  [18:34  [20:30 29 19:50 (WEARE 03) [21:22 27 20:44 (WEARE 05) [ 21356 39 2055 (WEA RE 05)
15:33 (WEA CD 01) |07:41 | 06:38 [ 06:25 19:21 (WEA RE_03) | 05:26 20:17 (WEA_RE_05) | 05:01 20:16 (WEA_RE_05)
21 15:50 (WEACD_O1) [17:44 | 18:36  [20:32 29 19:50 (WEARE_03) | 21:23 28 20:45 (WEA_RE_05) | 21:57 40 20:5 (WEA_RE_05)
106:35 | 06:22 19:22 (WEA_RE_03) | 05:25 20:16 (WEA_RE_05) | 05:01 20:16 (WEA_RE_05)
21 118:38  |20:33 27 19:49 (WEARE 03) | 21:25 30  20:46 (WEA RE 05) | 21:57 40  20:56 (WEA_RE 05)
: 106:33 | 06:20 19:22 (WEA_RE_03) | 05:24 20:15 (WEA_RE_05) | 05:01 20:16 (WEA _RE_05)
2 |5 55 (WEACD.O1) | 17:98  [18:90 | 2035 26 19:48 (WEARE_03) |21:26 32  20:47 (WEARE 05) | 21:58 40 2015 (WEA_RE_05)
15:34 (WEACD_01) |07:35  [06:30 [ 06:18 19:23 (WEA_RE_03) | 05:22 20:15 (WEA_RE_05) | 05:01 20:16 (WEA_RE_05)
22 15:56 (WEACD 01) |17:50  |18:42  |20:37 25 19:48 (WEARE 03) | 21:28 32 20:47 (WEA RE 05) [21:58 40  20:5 (WEA_RE 05)
15:34 (WEACD_01) | 07:33 | 06:28 | 06:16 19:24 (WEA_RE_03) | 05:21 20:14 (WEA_RE_05) | 05:02 20:17 (WEA_RE_05)
22 15:56 (WEACD_O1) |17:51  [18:43  [20:39 23 19:47 (WEARE_03) | 21:29 31 20048 (WEA_RE_05) [ 21:58 40  20:57 (WEA_RE_05)
15:35 (WEACD_01) | 07:31  |06:26 | 06:14 19:25 (WEA_RE_03) | 05:19 20:14 (WEA_RE_05) | 05:02 20:17 (WEA_RE_05)
21 (WEACD.01) |17:53  |18:45  |20:41 20 19:45 (WEARE 03) |21:31 35  20:49 (WEA RE 05) | 21:58 40  20:57 (WEA_RE 05)
(WEACD 01) |07:28  |06:23  [06:11 19:26 (WEA_RE_03) | 05:18 20:14 (WEA_RE_05) | 05:02 20:17 (WEA_RE_05)
22 15:56 (WEACD_O1) [17:55  |18:47  |20:42 18  19:44 (WNEARE_03) | 21:32 36 20:50 (WEA_RE 05) | 21:58 40  20:57 (WEA_RE_05)
15:36 (WEALCD_01) |07:26  [06:21 | 06:09 19:28 (WEA_RE_03) | 05:17 20:13 (WEA_RE_05) | 05:02 20:17 (WEA_RE_05)
20 15:56 (WEACD 01) |17:57  [18:49  |20:44 13 19:41 (WEARE 03) [21:34 36 20:49 (WEA_RE 05) | 21:58 30 20:56 (WEA_RE 05)
15:36 (WEA_CD_01) | 07:24 | 06:18 | 06:07 19:32 (WEA_RE_03) | 05:16 20:13 (WEA_RE_05) | 05:03 20:18 (WEA_RE_05)
20 15:56 (WEACD 01) [17:50  [18:51 | 20:46 5 19:37 (WEARE_03) | 21:35 37 20:50 (WEA_RE_05) | 21:58 30 20:57 (WEA_RE_05)
15:37 (WEACD 01) |07:22 | 06:16 [ 06:05 105:14 20:12 (WEA_RE_05) | 05:03 20:17 (WEA_RE_05)
19 15:56 (WEA CD O1) [ 18:01  [18:52 | 20:48 121:37 38 20:50 (WEA RE 05) | 21:58 40  20:57 (WEA_RE_05)
15:38 (WEACD_01) | 07:20  [06:14 | 06:03 105:13 20:12 (WEA_RE_05) | 05:04 20:18 (WEA_RE_05)
17 15:55(WEACD 01) |18:03 | 18:54 | 20:49 121:38 38 20:50 (WEA_RE_05) | 21:58 40  20:58 (WEA_RE_05)
15:39 (WEA_CD_01) | 107:11 | 06:01 05:12 20:12 (WEA_RE_05) | 05:04 20:18 (WEA_RE_05)
15 ; 119:56 | 20:51 121:39 39 20:51 (WFARE_05) | 21:58 39 20:57 (WFA_RE 05)
107:09 | 05:59 105:11 20:13 (WEA_RE_05) | 05:05 20:18 (WEA_RE_05)
12 15:53 (WEA_CD_01) 119:58 | 20:53 12140 39 20:52 (WEARE_05) | 21:58 40  20:58 (WEA_RE_05)

15:44 (WEA_CD_01) |07:07 | 105:10 20:13 (WEA_RE 05) |

7 15:51 (WEA_CD_01) |2000 | 121:42 39 20:52 (WEA_RE_05) |

Sonnenschelnstunden | 254 275 | 367 | 48 1 1% 1 505
astr.max.mogl Beschathung | 413 | | | 464 1 506 | 1193
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (55:MM) Schattenanfang ~ (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:16 / 90 windrrao .
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DNV

Projekt:

WP Rote Erde 12.05.2025

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: I0_47 - 10 47 Vehnberg 39 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| i

1 05:06
| 2157
2| 05:06
| 2157
3| 0507
| 21557
40508

31| 0542

Sornenschenstnden | 508
ast mac.mogl Beschuttung |

40
40
40
40
40
40
40

40
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21:00 (WEA_RE_05)
20:19 (WEA_RE_0S)
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20:59 (WEA_RE_0S5)

20 2 (WEA RE (}S)
20:59 (WEA_PE_05)
20:23 (WEA_RE_0S5)
21:00 (WEA_RE_05)
20:23 (WEA_RE_05)
20:59 (WEA_PE_0S)
20:24 (WEA_RE_05)
20:58 (WEA_PE_05)
20:75 (WEAR_PE_0S)
20:53 (WEA_RE_05)
20:25 (WEA_RE_0S)

20:46 (WEA_RE_05)

|August

05:44

06:28
20:31
06:29
20:28
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20:26
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457

14
18
21
2
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20:19
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T e

20:07
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SEREERCFORERBRBE
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16:38 (WEA_RE_03) | 07:04
15:45 (WEA_RE_03) | 19:41
19:33 (WEA_RE_03) | 07:(6
19:47 (WEA_RE 03) | 19:32
19:32 (WEA_RE_03) | 07:07
19:50 (WEA_RE_03) | 15:36
19:30 (WEA_RE_03) | 07.09
19:51 (WEA_RE_03) | 19:24
19:28 (WEA_RE_03) | 07: 10
19:51 (WEA_RE_03) | 19:31
19:27 (WEA_RE_03) | 07:12
19:52 (WEA_RE_03) | 19:23
19:27 (WEA_RE_03) |
19:53 (WEA_RE_03)

19:25 (WEA_RE_03)

19:53 (WEA_RE_03)

19:53 (WEA_RE 03)
19:24 (WEA_RE_03)
19:53 (WEA_RE_03)
19:23 (WEA_PE_03)

EHER NGRS RS RERE N

19:51 (WEA_RE_03) |
: 382

107

Lizermerter Acwends::
DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)901-0

Barechnet!
30.09.2025 14:27/4.1.287

|Oktober |November

19:24 (WEA_RE_03) | 07:28
19:49 (WEA_RE_03) | 19:07
19:75 (WEA_RE _03) | 07:29
19:43 (WEA_RE_03) | 19:05

19 ZGCV'EA RE. 03) ] 07: 33
19:44 (WEA_RE_03) | 15:00
19:29 (WEA_RE_03) | 07:35
19:42 (WEA_RE_03) | 18:58
19:32 (WEA_RE_03) | 07:37
19:38 (WEA_RE_03) | 18:55
107:38
|18:53
| 07:40
| 18:51
| 07:42
| 18:48

23
qRER

ANBNINAIANINASA IR
2B EYSUIBLRT LR

FgFaNaN
JBaEBEE

BREFBRLRREY

O O O O OO OO OO R ORO L OR OEOE O L0 RO O mOm OO Om OO
>
=

PRI R RO BIUP VPSP IDADID D

P S B5RRRR858535
FHIHLOSSINBRRASNRESNYY

O O e O O
ARNADNRADIND
SE5

%
"~

372

08:27
16:12
08:28
16:12
| 08:2%
16:11
08:30
16:11
08:32

15:14 (WEA (D _01)
15:22 (WEA_CD_01)
15:12 (WEA_CD_01)
15:24 (WEA €O _01) | 16:11
15:11 (WEA_CD_01) | 08:33
15:26 (WEA_CD_01) | 16:11
15:10 (WEA €D _01) | 08:34
15:27 (WEA_CD_01) | 16:11
1509 (WEA (D _01) | 08:34
15:28 (WEA_CD_01) | 16:11
15:09 (WEA_CD_01)
15:29 (WeA_CD_01)
1509 (WEA_CD_01)
15:29 (WEA_CD_01)
1508 (WEA_(D_01)
15:30 (WEA_CD_01)
15:09 (WEA_CD_01)
15:30 (WEA (D _01)
15:09 (WEA_CD_01)
1531 (WEA (D _01)
15:09 (WEA_(D_01)
15:31 (WEA_CD _01) | 16:12
1509 (WEA_CD_01) | 08:39
1531 (WEA_CD_01) | 16:13
15:10 (WEA_CD_01)
1521 (WEA_CD_01)
15:11 (WEA_CD_01)
15:32 (WEA (D _01)
15:11 (WEA_CD_01)
15:32 (WEA_CD_01)
15:11 (WEA_CD 01)
1531 (WEA (D _01)
15:12 (WEA_CD_01)
15:31 (WEA_CD _01)
15:13 (WEA_CD_01)
15:31 (WEA_CD_01) | 16:17
15:14 (WEA_CD_01) | 08:42
1531 (WEA_CD_01) | 16:18
15:1S (WEA_CD_01) | 08:42
15:30 (WEA_CD_01) | 16:19
08:42
16:20
i e

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

Tag im Monat

Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang

Zeitpunkt (SS5:MM) Schattenende

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

30.09.2025 16:16 / 91

4 1449 (WEAC

S 1949

6 1452 (WEACH

15:16 (WEA_CD_01)

14 1530 (WEACD_01)

15:17 (WEA_CD_01)

12 15:29 (WEA_CD_01)

15:19 (WEA_CD_01)

10 15:29 (WEA CD_01)

15:21 (WEA_CD_01)

7 15:28 (WEA_CD_01)

15:24 (WEA_CD_01)

1 15:25 (WEACD_01)

14:46 (WEA_CD_02)

1 14:47 (WEA_CD_02)

14:45 (WEA_CD_02)
02)

14:44 (WEA_C
(WEA_CD_02)
14:45 (WEA_CD_02)

S5 1450 (WEA CD_02)

14:45 (WEA_CD_02)

6 14:51 (WEA_CD_02)

14:45 (WEA_CD_02)

6 1451 (WEACD_02)

14:46 (WEA_CD_02)

6 1452 (WEACD_02)

14:46 (WEA_CD_02)

6 1452 (WEA_CD_02)

14:46 (WEA_CD, 02)

14:48 (WEA_CD .t

5 14553 (WEA CD_02)

14:49 (WEACD_02)

4 1453 (WEACD.02)

14:50 (WEA_CD_02)

7 1452 (WEACD_02)

100
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DNV

Projekt:

WP Rote Erde 12.05.2025

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: I0_48 - 10 48 Vehnberg 23 Wardenburg
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

Lizermerter Acwends::
DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)901-0

Barechnet!
30.09.2025 14:27/4.1.287

| Rz |Februar Marz 1April IMai | uni
1] 0842 15:11 (WEA_CD_02) | 08:13 [07:47 | 0704 05:57 15:49 (WEA_RE_03) | 05:09
| 1621 20 15:31 (WEA_CD_02) | 17:11 | 18:05 2001 20055 2@ 20:17 (WEA RE_03) | 21:43
2| 0842 15:11 (WEA_CD_02) | 08:11 16:19 (WER_CD_01) | 07:15 | 07:02 05:55 19:49 (WEA_RE_03) | 0508
114622 19 15:30 (WEACD_02) | 16:28 (WEACD 01) | 18:07 | 2003 2057 28 20:17 (WEARE_03) | 21:44
3| 0841 15:12 (WEA_CD_02) | 08: 16:17 (WEA_CD_01) | 07:12 | 06:59 05:53 19:49 (WEA RE_03) | 05:07
[ 1623 19 1S3 (WEACD02)| 17:15 13 16:3) (WEACD01) | 18:09 | 20:08 059 27 20:16 (WEA RE_(3) | 2145
410841 15:12 (WEA_CD_02) | 0808 16:16 (WEACD01)  07:10 | 06:57 551 19:43 (WEA_RE_03) | 05:07
116:25 20 1532 0VEACD.02) | 17:17 17 16:3 (WEACD.01) | 18:10 2007 21:00 27 20:36 (WEARE_03) | 21:46
5 | 08141 15:12 (WEA_CD_02) | 0806 16:15 (WEALCD_01) [ 07:08 | 0615 05:49 19:50 (WEA_RE_03) | 0506
|16:26 70 15:32 (WEACDL02) | 17:19 19 16:34 (WEA_CD_01) | 18:12 008 2102 %6 20:16 (WEARE_03) | 21:47
6| 0841 15:13 (WEA_CD_02) | (804 16:14 (WEACD_01) | 07:06 | 06:52 05:47 19:50 (WEA_RE_03) | 0505
116:27 21 1S:34 (WEACD_02) [ 17:20 21 16:35 (WEACDO1) | 18:14 | 20:10 | 21:03 20:15 (WEA RE_02) | 21:48
7| 08:90 15:13 (WEA_CD_02) | 0803 16:14 (WEALCD_01) [07:04 | 05:50 | 05:45 1950 (WEA_RE_(3) | 0505
1628 21 1534 (WEACD02)] 17:22 21  16:35 (WEALCD O1) | 18:16 | 20:12 12105 24 20:44 (WEARE_03) | 21:49
8| 08:40 15:13 (WEA_CD_02) | 08101 16:13 (WEA_CD 01) | 07:01 | 06:48 05:43 19:51 (WEA_RE_03) | 0504
|16:30 21 1534 (WEALCDL02) | 17:24 23 16:36 (WEA_CD_O1) | 18:18 14 2107 22 20:13 (WEARE_03) | 2150
9| 08:39 15:14 (WEA_CD_02) | 07:59 16:13 (WEA_CD_01) | 06:59 | 06145 o542 1952 (WEA RE_03) | 05:04
11631 21 1535 (WEACDL02) | 17:26 23 16:36 (WEACD_O1) | 18:20 0:16 2109 21 20:13 (WEARRE(3) | 2151
10 | 08:38 15:14 (WEA_CD_02) | 07757 16:13 (WEA_CD_01) | 06:57 | 06243 05:40 1963 (WEA_RE_02) | 05:03 2106 (WEA_RE_05)
1633 21 1535 (WEACD_02)|17:28 24 16:37 (WEACD_01) | 18:22 | 20047 20:10 18 2001 (WEARE03) [ 2182 6 21012 (WEA_RE_GS
11| 08:38 15:14 (WEA_CD_02) | 07 16:13 (WEACDO1) | 06:54 [ 0641 0538 19:54 (WEARE_(3) | 05:03 21:05 (WEA_RE_(5)
16:38 2 1536 (WEACD02) | 1730 24 1837 (WEACD_01) | 19:23 2019 242 15 009 (WEARE03)| 2153 9 20:14 (WERREOS
12 | 08:37 15:15 (WEA_CD_02) | 07 53 16:13 (WEAZCD_01) [ 06:52 | 05:38 5:36 19:57 (WEA_RE_03) | 05:02 21:03 (WEA_RE_05)
1636 21 1SH(WEACD02)|17:32 24 16:37 (WEALCD 01) | 18:35 021 214 11 2008 (WEARE 03)| 2153 11 21:19 (WEA_RE (6.
13 | 08:36 15:15 (WEA_CD_02) | 0751 16:13 (WEACD 01) [06:50 | 06:36 0535 05:02 2103 (WEA_RE_C5)
11637 21 1S3 (WEACD_02) ] 17:3¢ 24 16:37 (WEA_CD_01) | 18:27 | 20:23 | 21:15 | 21:54 13 21:16 (WEA_RE_(5)
14 | 08:36 15:16 (WEA_CD_02) | 07:49 16:14 (WEALCD_01) | 06:47 | 06:34 | 05:33 | 05:02 21:03 (WEA_RE_(5)
11639 20 {S36(WEACDG2)| 1736 22 16:3 (WEALCDO1) | 18:9 | 2025 | 21147 12155 14 21:17 (WEA_RE_05)
15 | 08:35 15:17 (WEA_CD_02) | 07:47 16:15 (WEA_CD 01) [ 06:45 | 06:31 05:31 05:01 2103 (WEA_RE_£5)
16:40 19 1536 (WEACD_02) | 17:38 21 16:36 (WEA_CD_O1) | 18:31 026 21:19 2155 14 21:17 (WEA_RE_0S)
16 | 08:34 15:17 (WEA_CD_02) | 07:45 16:15 (WEA_CD_01) | 06:42 | 06:29 05:30 05:01 21:03 (WEA_RE_(5)
16:42 19 159:36 (WEACD_02) 17:40 19 16:34 (WEA_CD_01) | 19:33 2028 21:20 2156 15 20:18 (WEA RE_08)
17| 0823 15:18 (WEA_CD_02) | 07:43 16:16 (WEA_CD_01) | 06:40 | 06:27 528 0501 21:02 (WEA_RE_05
1644 19 15:37 (WEACD02) | 17:42 17 16:33 (WEALCD_01) | 18:3% 2030 21222 2156 17 21:19 (WEARE 05)
18 | 08:32 15:19 (WEA_CD_02) | 07:41 16:19 (WEA_CD_D1) | 06:38 | 06:25 05:26 05:01 21:02 (WEA_RE_05)
1645 17 1536 (WEACD02)| 17:44 12 16:31 (WEACD_01) | 18:36 032 2123 2057 1 21:19 (WEA_RE_GS)
19 | 08:31 15:20 (WEA_CD_02) | 07:39 16:22 (WEALCD 01) [ 06:35 | 06:22 05:25 501 21:02 (WEA_RE_05)
16:47 15 1S5 (WEACD02) | 17:46 5 16:27 (WEACD_01) | 18:38 2033 21:25 267 17 21:19 (WEA_RE_(6)
20 08:30 15:21 (WEA_CD_02) | 07:37 06:33 | 05:20 0:24 05:01 21:02 (WEA_RE_(5)
16:49 14 15:35 (WEA_CD_02) | 17:48 | 18:90 | 2035 21:26 | 2158 17 21:19 (WEA_RE_(5)
21| 08:28 15:23 (WEA_CD_02) | 0735 10630 0648 1959 (WEA_RE_03) | 05:22 | 05:01 21:02 (WEA_RE_5)
1650 41 15:24 (WEA_CD_02) | 1750 [18:42 | 2037 10 2009 (WEARE_03) | 21:28 |2156 17 21:19 (WEA_RE_G5)
2 | 0827 15:25 (WEA_CD_02) | 07:33 |06:28 | 08:16 19:56 (WEA_RE_03) | 05:21 | 05:02 21:03 (WEA_RE_(5)
1652 7 15:32(WEACD_02) | 17551 1843 [2039 15 20:11 (WEARE03) | 2123 [2158 17 21:20 (WEARE_0S)
23| 08:26 10731 06:26 | 06:14 1955 (WEA_RE_03) | 05:19 | 05:02 21:03 (WEA_RE_05)
16:54 11753 18:45 041 18 20:13 (AWBARE 03) | 2131 2058 1 21:0 (WEARE_05)
24 | 08:25 | 07:28 06:22 06111 1953 (WEA_RE_03) | 05:18 05:02 21:03 (WEA_RE_(S
1656 11755 18:47 2042 21 20:14 (WEARE_G3) | 21:32 258 17 21:20 (WEAREG6)
| 08:23 107:26 06:21  [06:09 1952 (WEA_RE_03) | 05:17 %:02 2104 (WEA_RE_05)
1658 | 1757 18:49 D44 24 20:16 (WEA RE_03) | 2134 2188 17 2121 (WEA RE 05)
% | 08:22 107:24 06:18 | 06:07 1951 (WEA RE_03) | 05:16 503 21:0% (WEA_RE_05)
1659 11759 18:51 D46 B 20:16 (WEARE_03) | 2135 2158 16 21:20 (WEA_RE_06)
7 108:21 | 07:22 06:16 0605 1950 (WEA_RE_03) | 05:14 05:03 21.05 (WEA_RE_05)
| 17:01 | 1801 18:52 [ W0A8 27 2:17 (WEA RE_03) | 21:37 2158 15 21:20 (WEARE_6)
20819 | 07:20 06:14 | 0503 19.50 (WEA RE_03) | 06:13 0504 2106 (WEA_RE_05)
| 17:03 | 1803 [18:54 | 2049 27 20:17 (WEARE_03) | 2139 |2158 14 21:20 (WEARE_G5)
9 | 08:18 | 107:11 | 06:01 19:49 (WEA_RE_03) | 065:12 | 05:04 21:06 (WEA_RE_(5)
| 17:05 | [19:56  [2051 28 20:47 (WEARE_03) | 21:39 |2158 13 21:19 (WEARE_05)
30 | 08116 | 07:09 | 659 19:49 (WEA_RE_(3) | 06:11 0505 21:07 (WEA_RE_C5)
17:07 | 1958 053 & 20:17 (WEARE_03) | 21:40 2158 12 21:19 (WEA_RE_05)
31| 08:15 | 07:07 05:10
17:09 | 20:00 2142
Sonnenscheinstundan | 254 | 275 | 37 | 418 | 4%0 | S5
ast mac.mogl Beschuttung | 408 | 338 | | 25 | 272 | 306
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (55:MM) Schattenanfang  (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS5:MM) Schattenende (WEA mit letztem Schatten)
.
windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:16 / 92 wi ndPRu.

DNV — Berichtsnr. 10537702-A-3-A — www.dnv.com Seite 142/155



DNV

Projekt:

WP Rote Erde 12.05.2025

Lizermerter Acwends::

DNV Energy Systems Germany GmbH
Brooktorkai 18

DE-20457 Hamburg

(048 56)901-0

Barechnet!
30.09.2025 14:27/4.1.287

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: I0_48 - 10 48 Vehnberg 23 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| Juli JAugust |SeptembetOktober |November |Dezember
1105:06 21:09 (WEA_RE_05) | 065:44 20:07 (WEA_RE_03) | 06:36 | 07:28 107:24 15:42 (WEA_CD_O1) | 08:17 57 (WEA_CD, oz)
2157 10 2109 (WEARE0S) [ 21:24 12 20:19 (WEARE 03) | 20119 (16568 21 16:06 (WEACD_O1) | 16:16 21 02)
2| 05:06 21:09 (WEA_RE_05) | 05:46 20:04 (WEA_RE_03) | 06:38 | 07:26 15:42 (WEA_CD_01) | 08:19
12157 8 2007 (WEAREO5)| 2122 16  20:20 (WEARE_03) | 20:17 1657 24 16:06 (WEACDO1)| 16:15 21
3| 0507 21:12 (WEA_RE_05) | 06:47 20:03 (WEA_RE_03) | 06:40 07:28 15:43 (WEA_CO_01) | 08:20
[2157 3 2115 (WEARE0S)|21:20 19 20:22 (WEARE 03) | 20114 1655 23 16:06 (WEACD O1)] 16:15 21
40508 | 05:49 20:01 (WEA_RE_03) | 06:41 07:30 15:43 (WEACD_O1) | 08:22
| 2156 | 2018 21 20:22 (WEARE_03) | 20:12 1653 22 16:05 (WEALDOL) | 16:14 21
510509 | 0551 20:01 (WEA_RE_02) | 06:43 07:32 15:44 (WEA_CD_01) | 08:23 :
| 2156 [21:46 23 20:24 (WEARE_03) | 20:10 1651 0 1604 (WEACD 01) | 1643 2 15:19 (WEACD.0Z)
6]05:10 | 06552 19:59 (WEA_RE_ 03)|os-45 07:33 15:45 (WEA_CD_01) | 03:24 14:53 (WEA_CD_02)
| 2155 245 5 20:21 (WEA_RE_03) | 20 11649 18 16:03 (WEACD_O01)] 16:13 21  15:19 (WEA_CD_02)
7105:11 j 5:54 19:59 (WEA_RE. aznosn 10735 15:46 (WEA_CD_O1) | 0825 14:53 (WEA_CD_02)
| 2154 j2:13 26 20:25 (WEA_RE_03) | 20:05 116:47 16 16:02 (WEACDO1)] 16:42 21 15:20 (WEACD_02)
80512 | 05:56 19:59 (WEA_RE_03) | 06:48 07:37 15:48 (WEA_CD_01) | 08:27 14:59 (WEA_CD_02)
| 2154 j2u11 26 20:25 (AEARE_03) | 20:03 1646 12 16:00(WEALCDO1)| 16:12 21 15:20 (WEACD 02)
9| 05113 | 05:57 19:53 (WEA_RE_03) | 06:50 07:39 15:50 (WEA_CD_01) | 08:28 15:00 (WEA_CD_02)
12153 [21:08 27 20:25 (WEARE.03) | 20:00 1644 8 1SSS(WEACOO1)| 1632 2 15:20 (WEAXD02)
10 | 05:14 | 0559 19159 (WEA RE_03) | 06:52 107:41 | 08:29 15:01 (WEA_CD_02)
2152 2107 2 20:26 (WEARE_03) | 19:58 | 16:42 116:01 20 15:21 (WEACD_02)
11| 05:15 [ 05:01 19:57 (WEA'RE_(3) | 06:53 107:43 108:30 15:02 (WEAXD_02)
2151 [ 2105 28 20025 (WEARE_03) | 1955 16:41 |16:11 19 15:21 (WEA_CD_02)
12 | 05:16 [ 05:02 19:57 (WEA_RE_03) | 06:55 07:45 10832 15:02 (WEA_CD_02)
2151 2103 28 20:25 (WEARE_03) | 1953 16:39 116:41 19 15:21 (WEA_CD_02)
13 | 05:17 | 06:04 19:57 (WEA_RE_03) | 06:57 07:46 | 833 15:08 (WEA CD_02)
12150 | 21:01 8 20:5 (WEA_RE_03) | 1951 11637 i 16:11 18 15:21 (WEA_CD_02)
14 | 05:18 | 06:06 19:57 (AEA_RE_03) | 06:58 | 07:48 | 0834 14:59 (WEA_(D_03)
| 21:49 | 2059 28  20:5 (WEARE_03) | 19:48 116:36 |16:11 20 15:21 (WEACD_02)
15 | 05:19 06:07 19:57 (WEA_RE_03) | 07:00 10750 108:34 14:53 (WEA_CD_03)
21:48 057 28 20:25 (WEARE_03) | 19:46 | 16:34 [16:11 2B 15:22 (WEACD_02)
16 | 05:21 06:09 19:57 (AEA_RE_03) | 07:02 10752 | 835 14:58 (WEA (D _03)
2147 DES X 20:23 (WEARE_03) | 19:43 11633 116:11 23 15:22 (WEA_CD
7| 05:22 06:11 19:58 (WEA_RE_03) | 07:04 | 0754 | 0835 14:53 (WEA D,
21:45 053 B 20:23 (WEARE03) | 19:41 116331 11611 25 15:23 (WEA
18 | 05:23 06:12 19:58 (WEA_RE_03) | 0705 10756 108:37 14:58 (WEA,
21:44 080 23 20:21 (WEARE_03) | 19:38 1 16:20 | 16111 24 15:22 (WEA
19 05:25 06:14 19:5% (WEA_RE_03) | 07:07 10757 10838 14:55 (WEA
21143 W48 21 20:20 (WEARE_03) | 19:36 1 16:29 116112 25 15,23 (WEA
200526 06:16 20:00 (WEA_RE_03) | 07:09 10759 15:00 (WEA_CD_02) | 0838 14:59 (WEA
21:42 | 2046 18 20:18 (WEA_RE_03) | 19:34 116:27 7 1507 (WEA_CD_02) | 16:12 25  15:24 (WEA,
21| 05:27 j06:18 20:01 (WEA_RE_03) | 07:10 10801 14:53 (WEA_CD_02) | 0839 14:59 (WEA
21:40 | 044 14 20:15 (WEARE_03) | 19:31 116:26 11 15:09 (WEACD_02)| 16:43 25 15:24 (WEA
2|0.:29 | 06:19 20:04 (WEA_RE_03) | 07:12 | 0802 14:57 (WEA_CD_02) | 0839 15:00 (WEA_
2139 12042 9 20:13 (WEARE_03) | 19:29 11625 % 15:25 (WEACD_02)
2| 0530 06:21 07:14 16:51 (WEA_CD_01) | 68:04 15:00 (WEA_CD_03)
2138 20:40 19:26 8 1659 (WEACD.01)| 1624 15 % 15:25 (WeA_CD_02)
24 | (5:32 06:23 07:16 16:48 (WEA_CD_01) | 02.06 f
2136 2037 19:24 14 17:02 (WEA 17 5 15
% | 0833 06:24 07:17 15:46 (WEA_CO_01) | : D
2135 23 19:22 17 1603(WEACD.O1)| 1621 19 ISUSOMEACDO2)| 1615 2 IS X
2 | 05335 06:26 07:19 15:45 (WEA_CD_01) | 0809 14:56 (WEA_CD_02) | 08:41 15:02 (WEA CD_03)
2133 0:33 19:13 20 16:05(WEACD_O1) [ 16:20 19 15:15 (WEACD_02) | 16:45 29 15:26 (WEA CD_02)
27 | 0536 06:28 o7:21 15:44 (WEA_CD_01) | 08:11 14:55 (WEA_CD_02) | 0841 15:03 (WEA_CD_03)
2132 | 2031 | 19:17 21 16:05(WEACD O1)] 16:19 19 15:15 (WEACD_02) | 16:16 24 15:27 (WEA_CO_02)
20538 | 06:29 |07:23 15:43 (WEA_CD_01) | 08:13 14:56 (WEA_CD_02) | 08:42 15:04 (WEA_CD_03)
| 21:30 | 0:28 | 19:14 23 16:06(WEACD O1)|16:18 20 15:16 (WEAGD_02) | 16:47 22 15:27 (WEA_CD_02)
290539 | 0631 o7:24 15:43 (WEA_CD_01) | 08:14 14:55 (WEA_CD_02) | 08:42 15:05 (WEA_CD_03)
| 21:29 | 20:26 19:12 23 16:06(WEACD O1)| 16:18 21 15:47 (WEALCD_02) | 16:48 21  15:28 (WEACD_02)
30 | 05:41 06:32 07:26 15:43 (WEA_CD_01) | 08:16 14,56 (WEA_CD_02) | 08:42 1510 (WEA_CD_02)
2127 0:24 19:10 23 16106 (WEACO01)] 16:17 21 15:17 (VEACO_02) | 16:19 19 15:29 (WEACD_02)
31| 05:42 20:09 (WEA_RE_03) | 06:35 15:42 (WEA_CD_01) | | 0842 15:11 (WEA_CD_02)
225 6 20:15 (WEARE03) | 20:21 24 16:06 (WEACO_O1) | 116:20 19 15,30 (WEAKD_02)
Sonnenscheinstundan | 508 | 457 | 382 | 262 1 232
astr max.mogl Beschuttung | 27 | 4% | 73 | 350 | 683
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (55:MM) Schattenanfang  (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS5:MM) Schattenende (WEA mit letztem Schatten)
.
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DNV

Projekt:

WP Rote Erde 12.05.2025

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: I0_49 - 10 49 Vehnberg 18 Wardenburg
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| Jnsar

10842
| 16521
2| 0842
| 16:22
2| 08:41
| 18:23
40841

2

0
31

17:09
Sornenscheinstundan | 254
ast mac.mogl Beschuttung |

9
361

|Februar

15:16 (WEA_CD_02) | 08:13
15:34 (WEA_CO_02) | 17:11
15:15 (WEA_CD_02) | 08:11
15:34 (WEA_CD_02) | 17:13
15:16 (WEA_CD_02) | 08:10
15:35 (WEA_CD_02) | 17:15
15:17 (WEA_CD_02) | 0808
15:36 (WEA_CD_02) | 17:17
15:16 (WEA_CD_02) | 08:06
15:36 (WEA_CD_02) | 17:1%
15:17 (WEA_CD_02) | 08:04
15:37 (WEA_CD_02) | 17:20
15:17 (WEA_CD_02) | 0803
15:37 (WEA_CD_02) | 17:22
15:17 (WEA_CD_02) | 0801
15:37 (WEA_CD_02) | 17:24
15:19 (WEA_CD_02) | 07:59
15:33 (WEA_CD_02) | 17:26
15:15 (WEA_CD_02) | 0757
15:38 (WEA_CD_02) | 17:28
15:19 (WEA_CD_02) | 0755
15:38 (\m 0. oz) | 1730
02) | 0753

_02) | 0751
.02) | 17:34

1521 (WEA _CD_02) | 0747
15:39 (WEA_CD_02) | 17:38
15:22 (WEA_CD_02) | 07:45

15:24 (WEA_CD_02) | 07:93
15:35 (WEA_CD_02) | 1742
15:24 (WEA_CD_02) | 07:41
15:38 (WEA_CD_02) | 1754
15:26 (WEA_CD_02) | 07:39
15:37 (WEA_CD_02) | 17:46
15:28 (WEA_CD_02) | 07:37
15:36 (WEA_CD_02) | 17:48
15:32 (WEA_CD_02) | 07:35
15:33 (WEA_CD_02) | 1750
| 07:32
| 1751
| 07:31
| 1753
| 07:28
| 1755
| 07:26
| 1757
| 07:24
| 1759
107:22
| 1801
| 07:20
| 1803
I
16:19 (WEA_CD_01) |
16:28 (WEA_CD_01) |
I %

m

654 (WEA_CD 01
16:16 (WEA_CD_01)
16:33 (WEA_CD_01)
16:13 (WEA_CD_01)
16:32 (WEA_CD_D1)
16:20 (WEA_CD_01)
16;30 (WEA_CD_01)

18: 22
06:54
18:23

20:26

FERBILY
BERENRY

Lizermerter Acwends::
DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet!
30.09.2025 14:27/4.1.287

05:42
21:09
05:30
21:10
05:38
21:42
05:36
21114
05:35
| 2115
| 65:33
| 21:47
05:31
21:19
05:30
£ . 21:20
19:47 (WEA_RE_03) | 05:28
2003 (WEARE_03) | 21:22
19:45 (WEA_RE_03) | 05:26
2004 (WEA_RE_03) | 21:23
19:49 (WEARE_03) | 05:25
2005 (WEA_RE_03) | 21:25
19:43 (WEA_RE_03) | 08:24
2007 (WEA RE_03) | 21:26
19:42 (WEA_RE_03) | 05:22
2008 (WEA_RE_02) | 21:28
19:42 (WEA_RE_03) | 05:21
2008 (WEA_RE_03) | 21:29
19:41 (WEA_RE_03) | 05:19
2008 (WEA_RE_03) | 21:31
05:18
21:32
19:41 (WEA RE_02) | 05:17
20:08 (WEA_RE_03) | 21:34
19:41 (WEA_RE_03) | 05:16
21:35
05:14
21:37
19:41 (WEA RE_03) | 05:13
2006 (WEA_RE_02) | 21:38
19:42 (WEA_RE_03) | 05:12
20:06 (WEA RE_03) | 2139
19:42 (WEA_RE_03)
2005 (WEA_RE_03)

19152 (WEA_RE_02)

14

”

| uni

15:43 (WEA_RE_03) | 05:09
20003 (WEA_RE_03) | 21:43
19:44 (WEA_RE_03) | 05:08
20:02 (WEA_RE_03) | 21:44
19:46 (WEA_RE_03) | 05:07
20:00 (WEA_RE_(3) | 21:45
19:48 (WEA_RE_03) | 05:07
19557 (WEA_RE_03) | 21:46

| 05:08

| 21:47
| 0505
| 21:48
| 0505
| 21:43
| 05:04
| 2150

20:47 (WEA_RE_(5) | 05:02
2055 (WEA RE_CS)

2101 (WEA_RE 5)
20339 (WEA_RE_(5)
21:02 (WEA_RE_(5) | 21:58
20:39 (WEA_RE_(5) | 05:04
2103 (WEA_RE_(5) | 2158

2145 (WEARE (5}

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

Tag im Monat

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS5:MM) Schattenende

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

30.09.2025 16:16 / 94

WeEse e Y EIREBE Y Y NS
2y
B8
o
AR
38

20:38 (WEA_RE_05)

1 2108 (WEA_RE_05)

20:37 (WEA_RE_(5)

31 21:08 (WEA_RE_OS)

2037 (WEA_RE_(5)

RE5)

21112 (WEA_RE_05)
20:39 (WEA_RE_(5)
21:13 (WEA_RE_06)
20:39 (WEA_RE_05)
21113 (WEA_RE_05)
20:39 (WEA_RE_05)
21:13 (WEA_RE_(6)
20:39 (WEA_RE_08)
21013 (WEA_RE_05)
20:40 (WEA_RE_(6)
21:14 (WEA_RE_05)

21:14 (WEA_RE_(5)
20:40 (WEA_RE_05)
21:14 (WEA_RE_05)
20:41 (WEA_RE_C6)
21:14 (WEA_RE_(5)

windpnu.
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DNV

Projekt:

WP Rote Erde 12.05.2025

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: I0_49 - 10 49 Vehnberg 18 Wardenburg
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

Lizermerter Acwends::
DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet!
30.09.2025 14:27/4.1.287

| Juli | August |SeptembetOktober |November |Dezember
1105:06 20:42 (WEA_RE_05) | 0544 |0636  |07:28 107:24 15:43 (WEA_CD_01) | 08:17 15:01 (WEA_CD_02)
12157 32 2134 (WEA_RE_(6) | 21:24 | 2019 19:07 [1658 22 1605 (WEACDO1)| 16:16 19 15:20 (WEA CD_02)
2| 05:06 20:41 (WEA_RE_G) | 0546 |os38 0729 | 07:26 15:43 (WEA_CD_O1) | 08:19 15:01 (WEA_CD_02)
12157 33 20:14 (WEARE_05) | 21:22 120:67 19:05 1657 22 16:05(WEACDO1)] 1615 19 15:20 (WEA_CD_02)
2| 05:07 20:42 (WEA_RE_(6) | 0S:47 [06:40  |07:31 07:28 15:43 (WEA_CD_01) | 08:20 15:02 (WEA_CD_02)
2187 32 21:14 (WEA_RE _06) | 21:20 | 20118 19:02 1655 22 16:05(WEACD O1)] 16:15 19 15:21 (WEA_CD_02)
40508 20:42 (WEARE_0B) | 0549 [ 05:41 07:33 07:30 15:43 (WEAZCO_01) | 08:22 15:02 (WEA_CD_02)
2156 32 21:14 (WEA_RE_06) | 21:18 | 20:42 19:00 1653 22 16:05 (WEALDO1) | 16:14 20 15:22 (WEACD_02)
510509 20:43 (WEA_RE_05) | (551 |05:43  [07:35 07:32 15:43 (WEA_CD_O1) | 08:23 15:02 (WEA_CD_02)
| 2156 37 21:15 (WEARE_06) | 21:16 | 0:10 16:58 1651 22 16:05(WEALCDO1) | 16:13 20 15:22 (WEACD_02)
6]05:10 20:43 (WEA_RE_(6) | 1552 [05:45  |07:37 07:33 15:44 (WEA_CD_01) | 03:24 15:02 (WEA_CD_02)
2155 32 21:15 (NEARE_G6) | 21:15 12007 | 18:55 11649 20 1604 (WEACD_01)] 16:43 20 15:22 (WEA_CD_02)
7105:11 20:43 (WEA_RE_(5) | 0554 |0847  |07:38 10735 15:44 (WEA_CD_O1) | 0826 15:04 (WEA_CD_02)
2154 31 21:14 (WEARE_0B) | 21:13 12005 | 18:53 11647 20 1604 (WEACDO1) ] 16:12 19 15:23 (WEACD_02)
80512 20:43 (WEA_RE_C6) | 0655 20:01 (WEA_RE_03) | 06:48 | 07:40 07:37 15:45 (WEA_CD_01) | 08:27 15:04 (WEA_CD_02)
2184 31 2004 WEARE5) | 21:11 3 20:04 (WEARE_O8) | 2003 | 18:51 1646 18 16:03 (WEALCDO1)| 16:12 19 15:23 (WEAD 02)
9| 05113 20:44 (WEA_RE_(5) | 0557 19:9 (WEA_RE_03) | 06:50 | 07:42 07:39 15:46 (WEA_CD_01) | 08:28 15:04 (WEA_CD_02)
12153 30 2114 (WEARE_06) | 2109 12 20:08 (WEA_RE_03) | 20:00 18:48 1644 16 16:02 (WEACDO1) | 16:32 19 15:23 (WEAKD_02)
10 | 05:14 20:44 (WEA_RE _05) | 1559 19:55 (WEA_RE_03) | 06:52 | 07:44 107:41 15:48 (WEA_CD_01) | 08:29 15:05 (WEA_CD_02)
2152 30 2014 WEARE ) | 2107 15 2010 (WEA_RE_03) | 19:58 18:46 |16:42 12 16:00 (WEACD O1) ] 16:11 19 15:24 (WEA_CD_02)
11| 05:15 20:45 (WEA_RE_06) | 0501 19:52 (WEARE_03) | 06553 | 07:45 107:43 15:50 (WEA_CD_01) | 08:30 15:06 (WEA XD _02)
2151 28 213 WEARE ) [ 2105 19 20:11 (WEA_RE_03) | 1955 18:44 1641 8 ISSS(WEACDO1)| 16:11 18 15129 (WEA CD_02)
12 | 05:16 20:46 (AEA_RE_05) | 0602 19:51 (WEA_RE_03) | 06555 | 07.47 07:45 10832 15:06 (WEA_CD_02)
251 27 2013 WEARE 05) (2103 21 20:12 (WEA_RE_03) | 1953 18:41 16:39 |16:41 18 15:24 (WEA_CD_02)
13 | 05:17 20:46 (WEA_RE_05) | 06:04 19:50 (WEARE_03) | 06557 | 07:49 07:46 | 833 15:07 (WEA CD_02)
12150 26  21:12 (WEARE_05) | 2101 22 20:12 (WEA_RE_03) | 19:51 | 18:39 11637 i 16:11 17 15:29 (WEA_CD_02)
14 | 05:18 20:48 (WEA_RE_05) | 06:06 19:49 (WEA_RE_03) [ 06:58 | 07:51 | 07:48 | 0834 15:07 (WEA €D _02)
|2149 25 2013 (WEARES) | 2059 24 20:13 (WEARE_O3) | 1948 | 18:37 116:36 |16:11 18 15:%5 (WEACD_02)
15 | 05:19 20:48 (WEA_RE_G6) | 06207 19:49 (WEA_RE_03) | 0700 | 07:52 10750 108:34 15:08 (WEA_CD_02)
2148 24 21:12 (WEA_RE_06) | zo57 25 20:14 (WEA_RE_03) | 19:46 18:34 | 16:34 [16:11 17 15:25 (WEACD 02)
16 | 05:21 20:49 (WEA_RE_05) | 06 19:48 (WEARE_03) | 0702 | 07-4 10752 | 835 15:03 (WEA (D _03)
2147 2 21:11 (WEARE (8) | zoss % 20:14 (WEA_RE_03) | 19:43 18:32 11633 116:11 19 15:25 (WEA_CD_02)
7| 05:22 20:50 (WEA_RE_G6) | 06:11 19:47 (WEA_RE_03) | 07:04 | 07:% | 0754 | 0835 15:08 (WEA CD_03)
2145 20 2140 (WEAREGB) [ 2053 27 20:14 (WEA_RE_03) | 1591 16:30 116331 116:11 21 15:26 (WEA_CD_02)
18 | 05:23 20:51 (WEA_RE_(6) | 06: |2 19:46 (WEA_RE_03) | 07:05 | 07:58 10756 108:37 1502 (WEA_CD_03)
21144 18 21:09 (WEA_RE_08) | 20 27 20:13 (WEA_RE_03) | 19:38 16:28 1 16:20 |16:11 23 15:26 (WEA_CD_02)
19| 05:25 20/53 (WEA_RE_(B) | 06 n 19:47 (WEARE_03) | 0707 | 08:00 10757 10838 15:06 (WEA CD_03)
243 15 21:08 WEARE05) | 2048 27 20:14 (WEA_RE_03) | 19:36 18:26 1 16:29 11612 22 15:% (WEACD_02)
200526 20:55 (WEA_RE_06) | 06:16 19:47 (WEARE_03) | 07:09 | 08:02 10759 | 0838 15:08 (WEA_CD_03;
21:42 11 21:06 (WEA_RE_G6) | 046 27 20:14 (WEA_RE_03) | 19:34 18:23 116:27 | 16:12 23 15:27 (WEA_CD_02)
21| 05:27 20:53 (WEA_RE_05) | 05:18 19:46 (WEARE_03) [ 07:10 | 08:04 10801 15:07 (WEA_CD_02) | 0839 15:03 (WEA_CD_03)
2140 5 20:03(WEARE_05) | 044 26 20:12(WEARE_03) | 1931 | 18:21 116:26 1 1508 (WEACD_02)]16:12 23 15:27 (WEA_CD_02)
2| 08:29 106:19 19:47 (WEA_RE_03) | 07:12 | 08:05 0803 15:04 (WEA_CD_02) | 0839 15:04 (WEA_CD_03)
2139 12042 25 20:12(WEARE_03)[ 13:29  [18:19 11625 & 15:12 (WEA_CD_02) | 16:43 15:23 (WEACD_02)
2| 0530 1 06:21 19:48 (WEA_RE_03) | 07:44 | 08:07 10504 15:04 (WEA_CD_03)
21338 120040 24 20:12 (WEA_RE_03) | 19:26 18:17 11624 1 2
24 | 08:32 | 08:22 19:47 (WEA_RE_03) | 07:16 08:09 | 0208
21:36 037 2 g ARE_03) | 19:24 18:15 [16:22 14
%0833 [ 06:24 A_RE 03) [ 07:47 | 07:11 | 0808 (WER, ¢
2135 12035 18 RE_03) | 19:22 17:13 11621 15 1507 OVEA.COL02) | 16115 22
% | 0535 | 06:26 RE_03) [07:19 | 07:13 15:52 (WEA_CD_01) | 08:09 15:01 (WEA_CD_02) | 08:41
2133 1033 15 RE_03) | 19:19 172:11 5 1557 (WEACD 01)]16:20 16 1S:17 (WEACD_02) | 16:15 22
7 |05:36 108:28 19:51 (WEARE_03) | 07:21  [07:15 15:49 (WEA_CD_01) | 08:11 15:01 (WEA_CD_02) | 08:41
2132 12031 11 20:02(WEARE03) [ 1917  [17:8 11 1600 (WEACD.01)] 16:49 17 1518 (WEALCO 02) | 16:16 20
20538 106:29 19:55 (WEA_RE_03) [ 07:23 | 07:47 15:47 (WEA_CD_01) | 08:13 15:01 (WEA_CD_02) | 08:42
| 21:30 120:22 6 20:00(WEARE03) | 19:44  [17:06 15 16:02(MEACD O1)[16:18 18 15:19 (WEACO_02)| 16:47 19
29| 05:39 1 06:31 |07:2¢  |07:18 15:45 (WEA_CD_01) | 08:14 15:01 (WEA_CD_02) | 08:42
| 21:29 120:26 [ 19:12 17:04 18 1603 (WEACD O1) | 16:48 19 15:20 (WEALCD_02) | 16:48 17
30 | 05:41 10632 |07:26  |07:0 15:44 (WEA_CD_01) | 08:16 15:01 (WEA_CD_02) | 08:42
2127 | 20:24 [ 19:10 17:02 20 16:04 (WEACOO1)] 16:17 19 15:20 (WEACO_02) | 16:19 17
31| 05:42 10635 | 07:22 15:44 (WEA_CD_01) | | 0842
225 120:21 | 1700 20 16:04 (WEACO_O1) | 116:20 18
Sonnenscheinstundan | 508 | 457 | 382 | 30 | 262 1 232
astr max.mogl Beschuttung | 5% | 42 | | 9 | 342 | 616
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (55:MM) Schattenanfang  (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS5:MM) Schattenende (WEA mit letztem Schatten)
.
windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:16 / 95 wi ndpnu.
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DNV

Projekt:

WP Rote Erde 12.05.2025

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: I0_50 - IO 50 Vehnberg 13A Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| Jnsar

10842
| 16521
2| 0842
| 16:22
2| 08:41
| 18:23
40841

2
S
b
@

30 | 0816
31| 08:45

Sornenschenstundan | 24
ast mac.mogl Beschuttung |

444

Marz 1April

15:22 (WEA_ )08 [07:47 07:04
15:36 (WEA )| 172 | 18:08 2001
15:21 (WEA_{ ) | 08 | 07:15 07:02
15:36 (WEA_ 1 | 18:07 2003
15:22 (WEA 3 107:12 %59
15:37 (WEA D | | 18:09 | 20:05
15:23 (WEA_ ) | 07:10 | 06:57
15:37 (WEA )| | 18:10 20:07
15:23 (WEA_ )1 | 07:08 06:55
15:37 (WEA ¢ Y| | 18:12 20:08
15:25 (WEA_ )1 | 07:06 06:52
15:38 (WEA_ )1 | 18:14 | 20:10
15:25 (WEA_ )1} | 07:04 | 06:50
15:37 (WEA_ )1 | 18:16 | 20:12
15:25 (WEA )1 | 07:01 05:48
15:37 (WEA_ ) | | 18:18 20:14
15:27 (WEA, )] 16:44 (WEA_CD_01) | 06:59 05:45
15:38 (WEA, )| 3 16:47 (WEA_CD_01) | 18:20 20:16
15:28 (WEA_ ) 16:40 (WEA_CD_01) | 06:57 | 06243
15:52 (WEA_¢ )] 17:2¢ 11 16:51 (WEA_CD_01) | 18: | 20:47
15:29 (WEA )] 07 16:33 (WEA_CD_01) | 06:54 [ 0641
15:54 (WEA_ )| 471 14 16:53 (WEA_CD_01) | 18:23 20:19
15:31 (WEA_( )1 073 16:33 (WEA_CD_01} | 06:52 05:38
15:56 (WEA_CD_02) | 17:32 16 16:54 (WEALCD 01) | 18:35 D21
15:44 (WEA_CD_02) | 0751 16:37 (WEA_CD_01) | 06:49 06:36
15:57 (WEA_CD_02) | 17:34 18 16:55 (WEA_CD_01) | 18:27 | 20:23
15:44 (WEA_CD_02) | 07:49 16:36 (WEA_CD_01) | 06:47 | 06:34
15:53 (WEA_CD_02) | 17:36 20 ) 3 | 20:25
15:44 (WEA_CD_02) | 07:47 06:31
15:59 (WEA_CD_02) | 17:38 20 2:26
15:44 (WEA_CD_02) | 07:45 06:29
16:00 (WEA_CD_02) | 17:40 21 20:28
15:44 (WEA_CD_02) | 07:43 06:27 2000 (WEA_RE_02)
16:01 (WEA_CD_02) | 17:42 2 20:30 3 2003 (WEA_RE_03)
15:43 (WEA_CD_02) | 07:41 06:25 19:55 (WEA_RE_03)
16:01 (WEA_CD_02) | 17:54 0 20:32 9 2004 (WEA RE_03)
15:43 (WEA_CD_02) | 07:39 05:22 1953 (WEA_RE_03)
16:02 (WEA LD, 02) | 17:46 20 20:33 12 2005 (WEA_RE_03)
15:44 (WEA_CD_02) | 07:37 06:20 1951 (WEA_RE_02)
16:02 (WEA_CD_02) | 17:48 18 [20:35 16 2007 (WEA_RE_03)
15:44 (WEA_CD_02) | 0735 2 | 0618 19:50 (WEA_RE_03)
16:03 (WEA_CD_02) | 17.50 16 16:54 (WEA_ _CD. 01) | 18:42 | 2037 19 20:09 (WEA_RE_02)
15144 (WEA_CD_02) | 07:33 16:39 (WEA_CD_01) [06:28 | 05:16 19:49 (WEA_RE_03)
16:03 (WEA_CD_02) | 1751 13 16:52 (WEA_CD_01) | 18:43 | 20:39 22 20:11 (WEA_RE_03)
15:45 (WEA_CD_02) | 07:31 16:42 (WEA_CD_01) | 06:26 0614 19:49 (WEA_RE_03)
16:03 (WEA_CD,02) | 17553 7 16:49 (WEA_CD _01) | 18:45 0:41 24 20:13 (WEA RE_02)
15:45 (WEA_CD_02) | 07:28 06:23 06:11 19:48 (WEA_RE_D3)
16:03 (WEA_CD_02) | 17555 18:47 042 B 20:13 (WEA_RE_03)
15:46 (WEA_CD_02) | 07:26 06:21 w08 19:48 (WEA_RE_03)
16:03 (WEA_CD_02) | 17:57 18:49 044 % 20:12 (WEA_RE_03)
15:46 (WEA_CD_02) | 07:24 06:18 06:07 19:48 (WEA RE_03)
16:03 (WEA_CD_02) | 1759 18:51 2046 £ 20:13 (WEA_RE_03)
15:48 (WEA_CD_02) | 07:22 06:16 0605 19:48 (WEA_RE_03)
16:03 (WEA_CD_02) | 18:01 18:52 | 20:48 B 2:13 (WEA RE_03)
15:49 (WEA_CD_02) | 07:20 06:14 | 06:03 19:48 (WEA_PE_03)
16:02 (WEA_CD_02) | 18:03 | 18:54 | 20:49 24 20:12 (WEA_RE_03)
1S:50 (WEA_CD_02) | 07:11 | 06:01 19:48 (WEA _RE_03)
16:00 (WEA_CD_02) | 19:56 [ 2051 24 20:12 (WEA_RE_03)
15:54 (WEA_CD_02) | 07:09 659 1948 (WEA_RE_03)
15:58 (WEA_CD_02) | 19:58 20:53 22 20:11(WEA RE_03)

| 07:07

| 20:00

| 275 | 37 | 418

| 23 | | 276

Lizermerter Acwends::
DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet!
30.09.2025 14:27/4.1.287

2L 23
05:2

21 25
05:24
| 21:26
| 05:22
| 21:28
05:21
21:29
05:18
2131
05:18
21:32

| 21:38
05:12
A% 39

| uni

15:49 (WEA_RE_03) | 05:09
20:10 (WEA_RE_03) | 21:43
19:49 (WEA_RE_03) | 05:08
20109 (WEA_RE_03) | 21:44
1950 (WEA_RE_03) | 05:07
20:08 (WEA_RE_(3) | 21:45
1951 (WEA_RE_03) | 05:07
20:06 (WEA_RE_03) | 21 46
1954 (WEARE_03) | 05
W05 (WEA_RE_03) | 21

2158
05:02
2158

2103 (WEA_RE_(5)
20:42 (WEA RE_05)
21:04 (WEA_RE_(5) | 21:58
20:41 (WEA_RE_05) | 05:04
2105 (WEA RE_0S) | 21:58
20:42 (WEA_RE_(5) | 05:05
2107 (WEARE_05) | 21:58
20:41 (WEA_RE_(5)
2107 (WEA_RE_(5)

i 08

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

Tag im Monat

Sonnenaufgang  (SS:MM)

Zeitpunkt (55:MM) Schattenanfang

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS5:MM) Schattenende

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

30.09.2025 16:16 / 96

g 8B 8 ¥ ¥ 8 88 8 8

3
31
3
31
3t
31
31
31
3
n
3t
3t

31

20:41 (WEA_RE_(5)
21107 (WEA_RE_(6)
20:40 (WEA_RE_(5)
2103 (WEA_RE_05)

21:10 (WEA RE_05)
20:40 (WEA_RE_(5)
21:10 (WEARE_05)
20:41 (WEA_RE_(5)
21:11 (WEA_RE_(5)

2013 (WEA_RE_05)
20:43 (WEA_RE_(5)
21:14 (WEA_RE_05)
20:43 (WEA_RE_05)

043 (WEA_RE_0S)
21:15 (WEA_RE_(6)
20:44 (WEA_RE_(5)
21:15 (WEA_RE_(6)
20:44 (WEA_RE_(5)
21:15 (WEA_RE_05)
20:44 (WEA_RE_C6)
21:15 (WEA_RE_(5)

windpnu.
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DNV

Projekt: Lirgierter Acwender:
WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)901-0

Barechnet!
30.09.2025 14:27/4.1.287

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: I0_50 - IO 50 Vehnberg 13A Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| Juli | August |SeptembetOktober |Dezember
1] 05:06 20:45 (WEA_RE_05) | (544 | 06:35 07:28 16:11 (WEA_CD. Ol) 08:17 15:11 (WEA_CD_03)
| 2157 31 2116 (WEA _RE (6) | 21:24 | 20:19 19:07 S 16120 (WEA_CD_01) ] 16:16 15 15:36 (WEA 02)
2| 05:06 20:45 (WEA_RE_05) | 05546 | 06:38 07:29 08:19 15:10 (WEA_CD_03)
| 2157 30 20115 (WEA_RE_05) | 21:22 | 20:47 19:05 16:15 14 15:34 (WEA_CD_02)
3| 05:07 20:45 (WEA_RE_(5) | 05:47 | 06:40 7:31 0e:20 15:10 (WEA_CD _03)
| 2157 31 2116 (WEA_RE 05) | 21:20 | 20:14 19:02 16:14 11 15:21 (WEA_CD_03)
4| 05:08 20:46 (WEA_RE _05) | 05:49 | 06:41 07:33 08:22 15:11 (WEA_CD_03)
| 21556 30 21:16 (WEA_RE_(6) | 21:18 | 20:12 19:00 16:14 11 15:22 (WEA €D 03)
5| 0509 20:46 (WEA_RE_06) | (651 | 06:43 07:3% 08:23 15:10 (WEA_CD_03)
| 2156 30 21:16 (WEA_RE_06) | 21:16 | 20:10 18:58 16:13 12 15:22 (WEA_CD_03)
6]05:10 20:47 (WEA_RE_(6) | 1552 | 06:45 07:37 08:24 15:10 (WEA_CD_03)
| 21555 29 21:16 (WEA_RE_(6) | 21:15 | 20:07 | 18:55 | 16:13 13 15:23 (WEA_CD_03)
7105:11 20:496 (WEA_RE_(5) | (554 20:06 (WEA_RE_03) | 06:47 | 07:38 | 08:26 15:10 (WEA_CD_03)
| 21:54 29 20:15 WEARE_0B) | 21:13 5 20:11 (WEA_RE_03) | 20:05 | 18:53 | 16:12 14 15:24 (WEA_CD_03)
8|06:12 20:47 (WEA_RE_C6) | 0555 20:02 (WEA_RE_03) | 06:48 | 07:40 08:27 15:10 (WEA_CD_03)
| 2154 7 21:15 (WEA_RE_05) | 21:11 12 20:1S (WEA_RE_03) | 20.03 | 18:51 16:12 14 15:4 (WEA_CD_03)
90513 20:47 (WEA_RE_(5) | 0557 20:00 (WEA_RE_03) | 06:50 07:42 08:2¢ 15:10 (WEA_CD_03)
| 2153 8 21:15 (WEA_RE_(6) | 2109 16 20:16 (WEA_RE_0B) | 20:00 18:48 16:12 15 1515 (WEA_LD_03)
10 ] 05:14 20048 (WEA_RE _(6) | 0559 19:59 (WEA_RE_03) | 06:52 07:44 | 08:29 15:11 (WEA_C0_03)
21:52 27 21:15 (WEA_RE_(5) | 2107 18 20:17 (WEA_RE_03) | 1958 18:46 | 16:11 15 15:26 (WEA_CD_03)
11 05:15 20:48 (WEA_RE_06) | 05:01 19:57 (WEA_RE_03) | 06:53 07:45 | 0830 15:12 (WEA_CD_03)
2151 27 21:15 (WEA_RE_(6) | 2105 21 20:18 (WEA_RE_03) | 19:55 18:44 16:11 14 15:2 (WEA_CD_03)
12 | 05:16 20:49 (WEA_RE_05) | 0602 19:57 (WEA_RE_03) | 06:55 07.47 15:25 (WEA_CD_02) | 08:31 15:12 (WEA_CD_03)
2151 % 21:15 (WEA_RE_05) | 2103 22 20019 (WEA_RE_03) | 19:53 18:41 4 15:23 (WEALCD_02) | 16:11 15 15:27 (WEA_CD_03)
13 | 05:17 20:49 (WEA_RE_06) | 06:04 19:55 (WEA_RE_03) | 06.57 07:49 15:22 (WEA_CD_02) | 08:23 15:12 (WEA_CD_03)
12150 25 2114 WEARE 05) [ 2101 24 20:19 (WEARE_03) | 1951 | 18:39 10 15:32 (WEACD_02) | 16:11 15  15:27 (WEA_CD_03)
14| 05:18 20:51 (WEA_RE_065) | 06:06 19:55 (WEA_RE_03) | 06:58 | 07:51 15:21 (WEACD_02) | 08:34 15:13 (WEA_CD_03)
| 21:49 24 21:1S (WEA_RE_C6) | 2059 24 20019 (WEA_RE_03) | 19:48 | 18:37 13 15:34 (WEA_CD_02) | 16:11 14 15:27 (WEA_CD_03)
151 05:19 20:51 (WEA_RE_06) | 0607 19:55 (WEA_RE_03) | 07.00 07:52 15:20 (WEA_CD_02) | 08:34 15:13 (WEA_CD_03)
2148 23 21:14 (WEA_RE_G6) | zo57 25 20:20 (WEA_RE_03) | 19:46 18:34 15 15:35 (WEA_CD_02) | 16:11 15 15:28 (WEA_CD,
16 | 05:21 20:52 (WEA_RE_065) | 06. 19:54 (WEA_RE_03) | 07:02 07:54 15:19 (WEA_CD_02) | 08:35 15:14 (WEA_CD ¢
2146 21 21:13 (WEA _RE (8) | zoss & 20:19 (WEA_PE_03) | 19:43 18:32 17 15:36 (WEA_CD_02) | 16:11 15 15:29 (WEA_CD.(
17| 05:22 20:53 (WEA_RE_06) | 06:11 19:54 (WEA_RE_03) | 07:04 07:% 15:19 (WEA_CD_02) | 02:36 15:14 (WEA_CD,
21:45 19 21:12 (WEA_RE_(6) | 2053 B 20019 (WEA_RE_03) | 1541 18:30 17 15:36 (WEA_CD_02) | 16:11 15 15:23 (WEA_CD,
181 05:23 20:53 (WEA_RE_06) | 06: |2 19:54 (WEA_RE_03) | 07:05 07:58 15:19 (WEA_ D, .02) | 08:37 15:14 (WEA_CD_03)
21:44 18 2111 (WEA_RE_08) | 20 24 20:18 (WEA_RE_03) | 19:38 18:22 16:30 18 15:37 (WEA_CD_02) | 16:11 15 15:25 (WEA_CD 93)
19 | 05:25 20:56 (WEA_RE _(6) | 06 N 19:54 (WEA_RE_03) | 07:07 08:00 17: 12(V\-EA €D_01) e 15:19 (WEA_CD_02) | 05:36 15:15 (WEA_CD_03)
2143 15 21:11 (WEA_RE_(6) | 20:48 24 20:18 (WEA_RE_03) | 19:36 18:26 10 g 18 15:37 (WEA_CD_02) | 16:12 15 15:30 (WEA_CD_03)
20 | 05:26 20:57 (WEA_RE_C6) | 06:16 19:54 (WEA_RE_03) | 07.09 08:02 Z 15:19 (WEA_CD_02) | 0838 15:16 (WEA_CD _03)
21:42 12 21:09 (WEA_RE_C5) | 046 24 20:18 (WEA_RE_03) | 19:34 18:23 14 17:24 (WEACD_O1) | 16: 719 1S 33 (WEA_CD_02) | 16:12 15 15:31 (WEA_CD_D3)
21| 05:27 20:59 (WEA_RE_065) | 05:18 19:54 (WEA_RE_03) | 07:10 08:04 1708 (WEA_CD_01) | 08:01 15:19 (WEA_CD_02) | 08:39 15:16 (WEA_CD_03)
21:40 7 2106 (WEA_RE_U6) | 20:44 21 20:1S (WEA_RE_0B) | 19:31 | 18:24 17 17:25(WEA_CD_01) | 16:26 19 15:38 (WEA_CD_02) | 16:12 4 15:30 (WEA_CD_03)
22| 05:29 | 06:19 19:55 (WEA_RE_03) | 07:12 | 08:08 17:07 (WEA_CD_01) | 08:03 15:20 (WEA_CD_02) | 08:39 15:17 (WEA_CD _03)
21:39 | 2042 18 20:13 (WEA_RE_03) | 19:29 | 18:15 15 17226 (WEACD_0Y) | 16:25 18 15:38 (WEA_CD_02) | 16:13 14 1538 (WEA_CD_03)
23 | 05:30 | 06:21 19:56 (WEA_RE_03) | 07:14 08:07 17:06 (WEA_CD_01) B 15:20 (WEA_CD_02) | 03:40 15:17 (WEA_CD_03)
21:38 | 2040 % 3 RE_03) | 19:26 18:07 20 17:26 (WEA_CD_01) 19 19:39 (WEA_CD_02) | 16:13 15 15:32 (WEA_CD_03)
24 | 05:32 | 06:23 _RE_03) | 07:16 08:09 17:06 (WEA_CD_01) 15:21 (WER_CD_02) | 02:40 15:17 (WEA_CD_03)
21:36 | 20337 12 L RE_03) | 19:24 18:15 20 17:26 (WEA_CD_01) 18 15 15:32 (WEA_CD_03)
5| 0833 | 06:24 RE_03) | 07:17 07:11 16:06 (WEA_CD_01) 15:12 (WEA_CD_03)
21535 | 2035 8 RE_03) | 19:22 17:13 20 16:26 (WEA CD 01) 17 15 15:33 (WEA_CD _03)
2 | 05:35 | 06:26 | 07:19 07:13 16:06 (WEA_CD_01) 15:18 (WEA_CD_03)
2133 12033 | 19:19 12:11 20 16:26 (WEA_CD_01) 16 15 15:33 (WEA_CD_03)
27 | 0536 | 06:28 |97:21 07:15 16:06 (WEA_CD_01) | 08:11 15:19 (WEA_CD_03)
21:32 | 2031 | 19:17 | 17:08 20 16:26 (WEACD_01) | 16:1% 15 194 15:33 (WEA_CD_03)
28] 05:38 106:29 107:23 | 07:17 16:06 (WEA_CD_01) | 03:12 15:24 (WEA_CD_02) | 08:42 15:19 (WEA_CD_03)
| 21:30 | 20:28 | 19:44 | 17:06 19 16:25 (WEACD_01) | 16:18 14 15:38 (WEA_CD_02) | 16:17 15 15:34 (WEA_CD_03)
29 | 05:39 | 0821 | 07:29 07:18 16:07 (WEA_CD_01) | 03:14 15:25 (WEA_CD_02) | 08:42 15:19 (WEA_CD_03)
| 21:29 | 20:26 | 19:42 17:04 18 16:25 (WEACD_0Y) | 16:13 13 1533 (WEA_CD_02) | 16:18 15 15:34 (WEA_CD_03)
30 | 05141 10632 | 07:26 07:20 16.07 (WEA_CD_01) | 02:16 15:13 (WEA_CD_03) | 02142 15:20 (WEA_CD_02)
21:27 | 20:24 | 19:10 17:02 17 16:24 (WEA_CD_01) | t6:17 14 15:37 (WEA_CD_02) | 16:19 15 1535 (WEA_CD_032)
31| 0542 10635 | 07:22 16:09 (WEA_CD_01) 0842 15:21 (WEA_CD_03)
21:25 | 20:21 I 17:00 13 16:22 (WEACD_01) 16:20 14 15:35 (WEA_€D_03)
Sornenscheinstundan | 508 | 457 | 382 | 0 | 262 | 2%
astr max.mogl Beschattung | 510 | 364 | | 27 | 03 | 443

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (55:MM) Schattenanfang  (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS5:MM) Schattenende (WEA mit letztem Schatten)

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:16 / 97 wi ndpnu.
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Projeks; Limerierter Aewendee:

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)301-0

30.09.2025 14:27/4.1.287
SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: I0_51 - IO 51 Vehnberg 10 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| eanusiar |Februar 1April IMai [2uni
10842 15:19 (WEA_CD_03) | 08:13 07:04 05:57 05:09 20:26 (WEA_RE_(65)
1621 15 15:41 (WEA_CD_02) | 17:11 20:01 20155 21143 32 2058 (WEA_RE (5)
2| 08:42 15:19 (WEA_CD_03) | 08:11 07:02 05:55 05:08 20:25 (WEA_RE_05)
116:22 16 15:42 (WEA_CD_02) | 17:13 003 20:56 2044 32 2057 (WEA_RE_05)
20841 15:20 (WEA_CD_03) | 08:10 06:59 05:53 05:07 20:25 (WEA_RE_(5)
[16:23 18 15:44 (WEA_CD_02) | 17:15 | 20105 20158 285 32 20157 (WEA_RE_G5)
4| 0841 15:21 (WEA_CO_03) | 0808 | 0657 551 05:07 20:26 (WEA_RE_(5)
19 1546 (WEA LD 02) | 17:47 8 20:07 21:00 2146 32 2058 (WEA RE_(5)
5 | 08:41 15:22 (WEA_CD_03) | 08:06 06:55 05:49 05:06 20:26 (WEA_RE_C5)
18 1546 (WEACD02)| 17:19 12 20:08 21:02 24:47 32 2058 (WEA_RE_05)
6 | 08:41 15:24 (WEA_CD_03) | 03:04 0652 05:47 0505 20:27 (WEA_RE_(5)
18 1548 (WEACD 02)[17:20 14 | 20:10 12103 |2148 31 20:58 (WEA_RE_5)
7| 08:90 15:26 (WEA_CD_03) | 0803 10650 | 05:45 | 0505 20:27 (WEA_RE_(65)
14 1543 (WEACD02)] 17:22 16 [ 20:12 | 21:05 |2449 31 2058 (WEA_RE_05)
8 | 08:40 15:34 (WEA_CD_02) | 0801 06:48 05:43 05:04 20:27 (WEA_RE_(5)
15 1S9 (WEACD02)| 17:24 18 14 21:07 2150 32 2059 (WER_RE_S)
9| 08:39 15:35 (WEA_CD_02) | 07:59 0545 0542 05:04 20:27 (WEA_RE_(5)
15 15:50 (WEACD_02) | 17:26. 19 20:16 21:09 2151 31 2058 (WEA_RE_(5)
10 | 08:38 15:35 (WEA_CD_02) | 0757 | 08243 05:30 05:02 20128 (WEA_RE_05)
16 15:51 (WEA_CD_02) | 17:28 20:17 21:10 2152 31 2059 (WEA_RE_(5)
11 15735 (WEA_CD_02) | 0755 0641 05:38 05:03 20:28 (WEA_RE_(5)
17 15:52 (WEA_CD. oz) |30 2 20:19 21:12 2153 31 2059 (WEA_RE 05)
12 15:35 (WEA_CD_02) | 0753 05:38 1951 (WEA_RE_03) | 05:36 05:02 20:28 (WEA_RE_05)
7 1552 (WEACD02)| 1732 19 : MEA _01) | 18: W:21 3 1954 (WEA RE_03) | 21:14 2053 31 2059 (WEA_RE (5)
3 1535 (WEA_CD_02) | 0751 16:27 (WEA_CD_01) | 06:49 06:36 19:46 (WEA_RE_02) | 05:34 05:02 20:28 (WEA_RE_C5)
1B 1553 (WEA C002)]17:3¢ 19 16:46 (WEACOO1) | 18:27 | 20:23 9 19555 (WEARE_03) | 21:15 12154 31 20:59 (WEA_RE_(5)
14 16:28 (WEALCD_01) [ 06:47 [ 06:34 19:44 (WEA_RE_03) | 05:33 2036 (WEA_RE_(5) | 05:02 20:29 (WEA_RE_(5)
18 18 1646 (WEALCDD1) [ 18:29 [ 2025 13 1957 (WEARE03)|21:17 9 2045 (WEARE(S)| 2155 30 20:59 (WEA_RE_G6)
15 16:29 (WEA_CD_01) | 06:45 0631 19:43 (WEA_RE_03) | 06:31 20:33 (WEA_RE_(5) | 05:01 20:29 (WEA_RE_G5)
8 .02 16 16:45 (WEA_CD_O1) | 18:31 20026 16 1959 (WEARE_03) | 21:19 14 20047 (WEA RE_05) | 2155 30 20:59 (WEA_RE_05)
16 2) 16:29 (WEA_CD_01) | 06:42 06:29 19:42 (WEA_RE_03) | 05:30 20:31 (WEA_RE_(6) | 05:01 20:29 (WEA_RE_(5)
18 2)1 14 16:43 (WEA_CD_01) | 19:33 D28 19 001(WEARE03)|21:20 18 20:49 (WEA RE_05) | 21:56 31 2100 (WEA_RE_(8)
7 2) | 16;31 (WEA_CD_01) | 06:40 06:27 19:41 (WEA_RE_03) | 05:28 20730 (WEA_RE_(S) | 05:01 0:30 (WEA_RE_05)
18 2) | 10 1641 (WEAZCD O1) | 18:3% W30 22 003(WEARE03)|21:22 20 050 (WEARE(S)| 2156 3 21:00 (WEARE_05)
18 2} | 16:35 (WEA_CD_D1) | 06:38 05:25 19:39 (WEA_RE_03) | 05:26 20:29 (WEA_RE_(6) | 05:01 20:30 (WEA_RE_(6)
8 2) | 2 16:37 (WEACD_01) | 18:36 032 ¥ N0IMEARE )| 21:23 22 051(WEARE(S)| 2157 30 2100 (WEA_RE.(S)
19 2) | 06:35 06:22 1939 (WEA_RE_03) | 06:25 20:28 (WEA_RE_(5) | 05:01 30 (WEA_RE_05)
17 2) | 18:38 20:33 % 2004 (WEA_RE_03) | 21:25 5 2053 (WEA_RE(5) | 21:57 3 21:00 (WEA_RE_(6)
20 2) | 06:33 06:20 19:39 (WEA_RE_03) | 06:23 20:27 (WEA_RE_(5) | 05:01 20:30 (WEA_RE_C5)
17 2) | [18:90  |2035 25 2004 (WEARE03)|21:26 26 2053 (WEARE(5)|2157 30 21:00 (WEA_RECS
2t 2) | [06:30 | 0648 19:39 (WEA_RE_03) | 05:22 20:27 (WEA_RE_05) | 05:01 20:30 (WEA_RE_C5)
3 _02) | 11842 | 037 & 204(WEARE03)|21:28 27 0S54 (WEARE05)|215¢ 30 21:00 (WEA_RE_C6)
2 2) | 106:28 | 06:16 19:39 (WEA_RE_03) | 05:21 20:27 (WEA_RE_(5) | 05:02 20:31 (WEA_RE_(5)
14 1554 (WEA_CD_02) | 1751 [18:43  [2039 M 2003 (WEARE03)|21:29 27 2054 (WEARE(5)[2158 30  20:01 (WEARE_(5)
b3 15:45 (WEA_CD_02) | 07:31 06:26 06:14 19:39 (WEA_RE_03) | 05:19 20:26 (WEA_RE_(5) | 05:02 20:31 (WEA_RE_5)
13 1554 (WEA_CD_02) | 1753 18:45 2041 249 003(WEARE 02)| 2031 20 2055 (WEARE 0S)| 21:58 30 21:01 (WEA_RE_05)
24 15:43 (WEA_CD_02) | 07:28 06:23 06:11 19739 (WEA RE_03) | 05:18 20:26 (WEA_RE_(5) | 05:02 20:31 (WEA_RE_05)
15:52 (WEA_(D_02) | 1755 18:47 042 B 002 (WEARE03) | 21:32 30 2056 (WEA_RE_(5) | 2158 3 21:01 (WEA_RE_05)
% 15:46 (WEA_CD_02) | 07:26 06:21 505 19:40 (WEA_RE_02) | 08:17 20:25 (WEA_RE_(S) | 05:02 20:31 (WEA_RE_05)
S 1551 (WEA_CD_02) | 1757 18:49 044 21 001 (WEARE03)| 2139 30 2055 (WEARE (5)| 21158 30 21:01 (WEA_RE_05)
% 107: 06:18 06:07 19:41 (WEA RE_03) | 05:16 20:25 (WEA RE_(5) | 05:03 20:31 (WEA_RE_(5)
11759 18:51 046 15 2000 (WEARE 03)| 21:35 31 2056 (WEARE5)| 2158 31 21:02 (WEA_RE.(5)
7 | 07:22 06:16 0605 19:42 (WEA_RE_03) | 05:14 20:25 (WEA_RE_(5) | 0503 0:31 (WEA_RE_05)
| 1801 18:52 |48 17 1959 (MEARE03)| 2137 31 056 WEARE(S)| 2158 31 21.02 (WEA_RE.05)
% 1 07:20 06:14 | 05:03 19:43 (WEA_ RE_03) | 05:13 20:25 (WEA_RE_(5) | 0504 2032 (WEA_RE_C5)
11803 [18:54 | 2049 14 1957 (WEARE 03)| 2138 31 2056 (WEARE(5)|2158 30  21:02 (WEA_RE_G5)
» [07:11 | 06:01 19:45 (WEA_RE_03) | 06:12 20:75 (WEA_RE_(5) | 05:04 20:31 (WEA_RE_05)
11956  [2051 10 1955 (WEARE_03)[20:39 31 2056 (WEARE 0S)|2158 31 21:02 (WEA_RE_06)
2 | 07:09 59 o5i11 20:2 (WEA_RE_(6) | 05:05 20:32 (WEA_RE_(6)
| 19:58 20:53 2140 31 2057 (WEARE_05) | 2158 31  21:08 (WEA_RE_05)
31 | 07:07 05:10 20:26 (WEA_RE_{5)
| 20:00 2142 32 2059 (WEARE_(5)
Sonnenscheinstundan | 254 | 275 | 37 | 418 | 490 | S8
astr.max.mogl Beschattung | 37 | 25 | | 333 | 464 | 24

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (55:MM) Schattenanfang  (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS5:MM) Schattenende (WEA mit letztem Schatten)

WindPRO 4.1,287 | EMD International A/S, Tel, +45 96 35 44 44, www.emd.dk, windpro@emddk 30.09.2025 16:16 / 98 winderao .
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DNV

Projekt:

WP Rote Erde 12.05.2025

SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor: I0_51 - IO 51 Vehnberg 10 Wardenburg

Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| i

1 05:06
| 2157
2| 05:06
| 2157
3| 0507
| 21557
40508

31| 0542

Sornenschenstundan | 508
ast mac.mogl Beschuttung |

3t
31
31
3t

3t

32

31

8§35

| August

20:32 (WEA_RE_05) | 0544
21:03 (WEA_RE_(6) | 21:24
20:32 (WEA_RE_O) | 05:46
21:03 (WEA_RE_05) | 21:22

20:32 (WEA_RE () | 05:47
21:03 (WEA_RE_05) | 21:20
20:33 (WEARE_0B) | 0549
21:04 (WEA_RE_06) | 21:18
20:33 (WEA_RE_05) | (551
21:04 (WEA_RE_0B) | 21:16
20:33 (WEA_RE_(6) | (552
21:05 (WEA_RE_(6) | 21:15
20:32 (WEA_RE_(5) | 0554

21:04 (WEA_RE_068) | 21:13
20:33 (WEA_RE_(6) | 0555
21:04 (WEA_RE_05) | 21:11
20:33 (WEA_RE_(5) | 0557
21:05 (WEA_RE_06) | 2109
20:33 (WEA_RE _(6) | 0559
21:05 (WEA_RE C5) | 21:07

20:33 (WEA_RE_06) | 0604
21:05 (WEA_RE_06) | 2101

20:34 (WEA_RE_06) | 0606
21:06 (WEA_RE_(5) | 2059
20:34 (WEA_RE_06) | 0607
21:06 (WEA_RE_065) | 2057
20:34 (WEA_RE_06) | 06:09
21:08 (WEA_RE_(6) | 2056
20:34 (WEA_RE_06) | 06:11
21:05 (WEA_RE_5) | 2053
20:35 (WEA_RE_05) | 06:12
21:05 (WEA_RE_(8) | 2050
20:36 (WEA_RE_05) | 06:14
21:06 (WEA_RE_05) | 20:48
20:36 (WEA_RE_06) | 06:16
21:05 (WEA_RE_(5) | 20:46
20:36 (WEA_RE_06) | 05:18
21:04 (WEA_RE_06) | 20:44
20:37 (WEA_RE_C5) | 06:19
21:05 (WEA_RE_06) | 2042
20:37 (WEA_RE_05) | 06:21
21:04 (WEA_RE_(6) | 20:40
20:38 (WEA_RE_05) | 06:23
21:03 (WEA_RE_05) | 2037
20139 (WEA_RE_05) | 06:24
21:03 (WEA_RE_05) | 2035
20:40 (WEA_RE_06) | 06:26
21:01 (WEA_RE_05) | 2033
20:40 (WEA_RE_065) | 06:28
21:00 (WEA_RE_06) | 20:31
20:42 (WEA_RE_C6) | 06:29
20:59 (WEA_RE_06) | 20:28
2044 (WEARE_05) [ 0631
20:57 (WEA_RE_05) | 20:26
20:48 (WEA_PE_06) | 0633
20:54 (WEA_RE_05) | 20:24

10635

1 20:21

: 457

@
&

|SeptembetOktober
| 06:35 07:28
| 20:19 19:07
| 0638 07:29
| 20:47 19:05
| 06:40 o7:0
| 20:14 19:02
| 06:41 07:33
| 20:12 19:00
| 06:43 07:35
| 20:10 18:58
| 06:45 07:37
| 20:07 18:55
| 0647 07:38
| 20:05 18:53
| 06:48 | 07:40
| 2003 | 18:51
| 06:50 07:42
| 20:00 18:48
| 06:52 07:44
| 1958 18:46
| 06:53 07:45
| 1958 18:44
| 06:55 07.47
| 1953 18:41
19:56 (WEA_RE_0B) | 06.57 07:49
19:59 (WEA_RE_03) | 19551 | 18:39
19:52 (WEA_RE_03) | 06:58 | 07:51
20:03 (WEA_RE_03) | 19:48 | 18:37
19:50 (WEA_RE_03) | 07.00 07:52
20:0%5 (WEA_RE_03) | 19:46 18:34
19:45 (WEA_RE_03) | 07:02 07:54
20:06 (WEA_PE_03) | 19:43 18:32
19:47 (WEA_RE_03) | 07:04 07:%
20:07 (WEA_RE_03) | 15:41 18:30
19:55 (WEA_RE_03) | 07:05 07:58
20:07 (WEA_RE_03) | 19:38 18:22
19:45 (WEA_RE_03) | 07:07 08:00
20:08 (WEA_RE_03) | 19:36 18:26
19:49 (WEA_RE_03) | 07:.09 08:02
20:09 (WEA_RE_03) | 19:34 18:23
19:43 (WEA_RE_03) | 07:10 08:04
20:02 (WEA_RE_02) | 19:31 | 18:24
19:42 (WEA_RE_03) | 07:12 | 0805
20:02 (WEA_RE_03) | 19:29 | 18:15
19:43 (WEA_RE_03) | 07:14 08:07
20:08 (WEA_RE_03) | 19:26 18:17
19:43 (WEA_RE_03) | 07:16 08:09
- ARE_03) | 19:24 18:15
RE_03) | 07:17 07:11
RE_03) | 19:22 17:13
RE_03) | 07:19 07:13
RE_08) | 19:19 17:11
19:44 (WEA_RE_03) | 07:21 07:15
20:02 (WEA_RE_03) | 19:17 | 17:08
19:45 (WEA_RE_03) | 07:23 | 07:47
20:01 (WEA_RE_03) | 19:14 | 17:06
19:45 (WEA_PRE_03) | 07:24 07:18
19:55 (WEA_RE_03) | 19:12 17:04
19:47 (WEA_RE_03) | 07:26 07:20
19:56 (WEA_RE_03) | 19:10 17:02
19:54 (WEA_RE_03) | 07:22
19:54 (WEA_RE_03) | 17:00
: 382 | 0

0

1’ (WEA CD_01)
1559 (WEA_CD_01)
16:14 (WEA_CD_01)
15:58 (WEA_CD_01)
16:15 (WEA_CD_01)
1557 (WEA_CD_01)
16:15 (WEA_CD_01)
1556 (WEA_CD_01)
16:16 (WEA_CD_01)
1556 (WEA_CD_01)
16:16 (WEA_CD_01)
15:56 (WEA_CD_01)
16:16 (WEA_CD_01)

Lizermerter Acwends::
DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(0 48 56)901-0

Barechnet!
30.09.2025 14:27/4.1.287

16:1% 18

08:13
| 16:18 18
03:14

|Dezember
15:56 (WEA_CD_01) | 08:17
16:16 (WEA_CD_01) | 16:16
15:56 (WEA_CD_01) | 08:19
16:15 (WEA_CD_01) | 16:15
15:57 (WEA_CD_01) | 08:20
16:15 (WEA_CD_01) | 16:14
15:57 (WEA_CD_01) | 08:22
16:14 (WEA_CD_01) | 16:14
15:58 (WEA_CD_01) | 08:23
16:13 (WEA_CD_01) | 16:13
16:00 (WEA_CD_01) | 08:24
16:12 (WEA_CD_01) | 16:13
16:02 (WEA_CD_01) | 08:26
16:09 (WEA_CD_01) | 16:12
08:27
16:12
08:2¢
16:12
| 08:29
| 16:11
| 08:30
16:11
08:32
16:11
@23
| 16:11
| 08:34
| 16:11
0824
16:11
08:35
16:11
15:19 (WEA_CD_02) | 02:36
15:24 (WEA_CD_02) | 16:11
15:16 (WEA_CD_02) | 06237
15:26 (WEA_CD_02) | 16:11
15:15 (WEA_CD_02) | 05:36
15:28 (WEA_CD_02) | 16:12
15:15 (WEA_CD_02) | 08:38

15:29 (WEA_CD_02) | 16:12
15:14 (WEA_CD_02) | 08:39
15:30 (WEA_CD_02) | 16:12
15:14 (WEA_CD_02) | 08:39
15:31 (WEA_CD_02) | 16:13
15:14 (WEA_CD_02) | 08:40
15:31 (WEA_CD_02)
15:14 (WEA_CD_02)
15:32 (WEA_|
15:15 (WEA_CD_02
15:33 (WEA_CD_02)
15:14 (WEA_CD_02)
15:32 (WEA_CD_02)
15:15 (WEA_CD_07)
15:33 (WEA_CD_02)
15:15 (WEA_CD_02)
15:33 (WEA_CD_02) | 16:17
15:16 (WEA_CD_02) | 08:42

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

Tag im Monat

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS5:MM) Schattenende

16:17 18 15:34 (WEA_CD_02) | 16:18
08:16 15:16 (WEA_CD_02) | 08:42
16:17 17 15:33 (WEA_CD_02) [ 16:19

03:42
16:20
| %2 |

| 35 |

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
30.09.2025 16:16 / 99

15:34 (WEA
15:17 (WEA_CD _02)
15:33 (WEA_CD_02)
15:12 (WEA_CD_02)
15:24 (WEA_CD_02)
15:20 (WEA_CD .02)

15:17 (WEA_CD 02;

15:33 (WEA_CD_02)
15:09 (WEA_CD_03)
15:33 (WEA_CD_02)
15:08 (WEA_CD_03)

19 15:33 (WEA_CD_02)

15:02 (WEA_CD_03)
15:32 (WEALD_02)

15:32 (WEA_CD_02)
15:09 (WEA_CD_03)

12 15:21 (WEA_CD_03)

15:09 (WEA_CD_03)
15:21 (WEA_CD_03)
15:09 (WEA_CD_03)

13 15:22 (WEA_CD_03)

15:10 (WEA_CD_03)

12 15:22 (WEA_CD_03)

15:10 (WEA_CD_03)
15:23 (WEA_CD_03)

15:12 (WEA_CD_03)
15:25 (WEA_CD_03)
15:13 (WEA_CD_03)
15:26 (WEA_CD_03)
15:13 (WEA_CD_03)

15:26 (WEA_CD_03)
15:14 (WEA_CD_03)
15:27 (WEA_CD_03)
15:15 (WEA_CD_03)
15:28 (WEA_CD_03)
15:15 (WEA_CD_03)
15:28 (WEA_CD_03)
15:1S (WEA_CD_03)

(WEA_CD_032)

15:23 (WEA_CD_03)

WindPRﬂ.

DNV — Berichtsnr. 10537702-A-3-A — www.dnv.com

Seite 149/155



DNV

Projekt:

WP Rote Erde 12.05.2025

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: I0_52 - I0 52 Vehnberg 4 Wardenburg
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| Jnsar

10842
| 16210 13
2| 0842
11622 13
2| 08:41
11823 13
40841

2

0
31

Sornenschenstundan | 24

ast mac.mogl Beschuttung | 375

|Februar
15:24 (WEA_CD_(3) | 08:13
15:37 (WEA_CD_03) | 17:14
15:23 (WEA_CD_03) | 08:11
15:36 (WEA_CD_03) | 17:13
15:24 (WEA_CD_02) | 08:10
15:37 (WEA_CD_03) | 17:15
15:26 (WEA_€D_03) | 0808
15:37 (WEA LD, 08) | 17:17
15:26 (WEA_CD_03) | 08 06
15:37 (WEA_CD_03) | 17:19
15:27 (WEA_CD_03) | 0804
15:38 (WEA_CD_03) | 17:20
15:28 (WEA_CD_03) | 0203
15:51 (WEA_CD_02) | 17:22
15:28 (WEA_CD_03) | 08:01
15:52 (WEA_CD_02) | 17:24
15:31 (WEA_CD_03) | 07:59
15:54 (WEA_CD_02) | 17:26
15:33 (WEA_CD_03) | 0757

15:95 (WEA_CD_02) | 17:28
15:44 (WEA_CD_02) | 0755
15:55 (WEA_CD_02) | 17:30

(WEA_CD_02) | 0753

(WEA_
1543(WEA_CD "02) | 0751
1sss(wEA €0_02) ] 17:3¢

15 43 (WEA m 02) | 07‘47
15:59 (WEA_CD_02) | 17:38
15:43 (WEA_CD_02) | 07:45
16:00 (WEA_CD_02) | 17:40
15:44 (WEA_CD_02) | 07:43
16:01 (WEA_CD_02) | 17:42
15:43 (WEA_CD_02) | 07:41
16:00 (WEA_CD_02) | 17:44
15:44 (WEA_CD_02) | 07:39
16:01 (WEA_CD,_02) | 17:46
15:45 (WEA_CD_02) | 07:37
16:02 (WEA_CD_02) | 17:48
15:45 (WEA_CD_02) | 0735
16:02 (WEA_CD_02) | 1750
15:45 (WEA_CD_02) | 07:32
16:01 (WEA_CD_02) | 1751
15:47 (WEA_CD_02) | 07:31
16:02 (WEA_CD,_02) | 17553
15:47 (WEA_CD_02) | 07:28
lbOl(WEA .02) | 1755

16:01 (WEA_CD_02) | 1757
15:50 (WEA_CD_02) | 07:24
15:55 (WEA_CD_02) | 1759
1554 (WEA_CD_02) | 07:22
15:57 (WEA_CD_02) | 1601
| 07:20
11803
|
|
|
|
| 275
|

16 42 (WEA_CD _01)

16:46 (WEA_CD_01)
16:34 (WEA_CD_D1)
16:48 (WEA_CD_01) |
16:33 (WEA_CD_01) IO
16:49 (WEA_CD_01) | 18:18

|
|
}e
16:40 (WEA_CD_01) |
|
{
|

16:51 (WEA ¢ e .01)
16:32 (WEA
16:51 (WEA_CD 01
16:32 (WeA_CD_01)
16:51 (WEA_CO_01) | 18:27
16:33 (WEA_CD_01) | 06:47
16:51 (WEA_CD 01) | 18:29

16:37 (WEA CDJJI)
16:45 (WEA_CD_01)

1April
07:04
2001
07:02
2003
%59
| 20:05
| 06:57
20:07
06:55
0:08
0552
| 20:10
| 06:50
| 20:12
05:48
0:14
05:45
20:16
| 06243
20:17
0641 19:46 (WEA_RE_03)
20:19 6 1952 (WEA RE_03)
05:38 19:43 (WEA_RE_D3)
021 11 1955 (WEA_RE_03)
06:36 19:41 (WEA_RE_02)
| 20:23 14 1955 (WEA_RE_02)
| 06:34 19:40 (WEA_RE_03)
| 20:25 17 1957 (WER_RE_03)
06:31 19139 (WEA_RE_03)
20:26 20 1959 (WEA RE_03)
06:29 19:38 (WEA_RE_03)
20:28 22 2001 (WEA RE_03)
06:27 19:28 (WEA_RE_02)
030 24 2002 (WEARE_03)
05:25 19:37 (WEA_RE_03)
20:32 24 2001 (WEA RE_03)
05:22 19:27 (WEA_RE_03)
20:33 24 2001 (WEA_RE_03)
06:20 19:37 (WEA_RE_02)
| 20:35 3 2000 (WEA_RE_03)
| 0618 19:37 (WEA_RE_03)
| 2037 22 20:00 (WEA_RE_02)
| 05:16 19:38 (WEA_RE_03)
| 20:39 21 1959 (WEA_RE_03)
0614 19:38 (WEA_RE_03)
20:41 20 19956 (WEA RE_03)
06:11 19739 (WEA_RE_03)
042 18 1957 (WEA_RE_03)
w08 19:40 (WEA_RE_03)
044 16 19756 (WEA_RE_03)
065:07 19:42 (WEA_RE_03)
046 12 1954 (WEA_RE_(3)
0505 19:46 (WEA_RE_03)
| 2048 4 19:50 (WEA RE_03)
| 06:02
| 20:49
| 06:01
[ 2051
659
20:53
| 418

Lizermerter Acwends::
DNV Energy Systems Germany GmbH
Brooktorkai 18

DE-20457 Hamburg

(048

56)901-0

Barechnet!
30.09.2025 14:27/4.1.287

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

Tag im Monat

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

Minuten mit Schatten

Zeitpunkt (55:MM) Schattenanfang
Zeitpunkt (SS5:MM) Schattenende

IMai | Juni
05:57 05:09
2055 21:43
05:55 0508
2056 2144
05:53 0507
2058 24145
551 05:07
21:00 21:46
05:49 05:06
21:02 21:47
05:47 0505

1 21:03 | 21:48

| 05:45 | 0505

| 21:05 | 2149

43 05:04
21:07 2150
o542 0733 (WEA_RE_(5) | 05:03
2109 4 2037 (WEARE05) | 2151
05:40 20:28 (WEA_RE_05) | 05:03
20110 12 2040 (WEA RE_GS) | 2152
0538 20:26 (WEARE_(S) | 05:03
2142 15 20041 (WEA RE_5) | 21553
5:36 20:%5 (WEARE_(5) | 05:02
2014 18 2043 (WEARE_5) | 2153
0534 20:23 (WEA RE_(S) | 05:02

|21:45 21 20:44 (WEARE_S) | 21554

| 05:33 0:73 (WEA RE_(5) | 05:02

|21:47 23 20446 (WEA_RE_(5) | 21555
05:31 2:22 (WEA_RE_05) | 05:01
21119 24 2046 (WEARE_0S) | 21555
05:30 20:21 (WEARE_(5) | 05:01
2020 27 20149 (WeA_RE_G8) | 2156
528 20:20 (WEA_RE_(S) | 05:01
2122 28 2049 (WEARE(5) | 2156
05:26 20:20 (WEA_RE_(5) | 05:01
2123 2B 20:48 (WEA RE (8) | 2157
05:25 020 (WEA RE_05) | 05:01
2125 2 2049 (WEARE_(6) | 2157
06:23 20:19 (WEA_RE_(5) | 05:01
2126 30 2049 (WEARE_G5) | 2157
05:22 0:49 (WEARE_(5) | 05:01
228 0 2049 (WEARE_05) | 2156
05:21 20:20 (WEA_RE_(5) | 05:02
21239 3 2050 (WEARE_0S) | 2158
05:19 20:20 (WEA_RE_(5) | 05:02
2131 30 2050 (WEA_RE_(S5) | 21:98
05:18 20:20 (WEA_RE_(5) | 05:02
2132 3 2050 (WEARE(5) | 2158
05:17 20:19 (WEA_RE_(5) | 05:02
2134 31 2050 (WEARE_(5) | 21558
5:16 20:19 (WEA RE_(5) | 05:03
2135 31 2050 (WEA_RE_06) | 2158
514 20:20 (WEA RE_(5) | 05:03
237 3 2050 (WEARE(5) | 2158
05:13 20:20 (WEA_RE_05) | 05:04

12138 20 2050 (WEA_RE_(6) | 21558
05:12 20:20 (WEA_RE_(S) | 05:04
2139 30 2050 (WEARE_(S) | 2158
06:11 20:21 (WEA_RE_(5) | 05:05
2140 I 2051 (WEARE_05) | 2158
05:10 20:21 (WEA_RE_(5)

2042 B 2050 (WEARE(6)
| 490 | &5
| 590 |
(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
30.09.2025 16:16 / 100

¥ 8 B

AR S S S - -

2 N B R

21
21
21
21
21
21

21

20:21 (WEA_RE_(5)
20:50 (WEA_RE_(6)
20:22 (WEA_RE_(5)
20:50 (WEA_RE_(5)
20:22 (WEA_RE_(8)

250 (WEA_RE_05)
20:24 (WEA_RE_(5)
20:50 (WEA_RE_05)
B) 25 (WEA_RE_C5)

2050 (WEA_RE_( 06)
20:29 (WEA_RE_(5.
050 (WEAJKE_OS)
20:20 (WEA_RE_05)
20151 (WEA_RE_05)
2030
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DNV

Projekt:

WP Rote Erde 12.05.2025

SHADOW - Kalender

Lizermester Acmwender :

DNV Energy Systems Germany GmbH

Brooktorkai 18
DE-20457 Hamburg
(048 56)901-0

Barechnet!
30.09.2025 14:27/4.1.287

Berechnung: Gesamtbelastung Schattenrezeptor: I0_52 - I0 52 Vehnberg 4 Wardenburg

Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (55:MM) Schattenanfang
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS5:MM) Schattenende

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

30.09.2025 16:16 / 101

| At | September | Oktober | November |Derember
20:30 (VEA_RE_0S) | 05:44 0.3 (WEA_RE_05) | 06:35 15345 (WEA_RE_00) Or:24 16:02 (WEA_CD_01) | cex17 15:26 (WEA_CD_02)
24 20:54 (WEA_RE_05) | 21:24 17 20:53 (WeA_RE 05) | 20:19 6 19151 (WEA_RE_03) 16:58 B 620 (WEACD.OD) | 16:16 12 15:38 (WEA_CD.
20:30 (WEA_RE_05) | 05:46 20:37 (WEA_RE 05) | 06:38 a7:26 16:02 (WEA_CO_01) | 0819 15:15 (WEA_CD_03)
24 2054 (WEARE.05) | 21122 14 20:51 (WEA_RE_0S) | 20:17 57 7 ISIS(WEACDON | 1615 13 1537 (WEACD_02)
20:30 (\WEA_RE_05) | 06:47 20140 (WEA. 060 L] 1603 (WeA_CO_01) | 08120 1514 (WEA_LD_03)
24 20:54 (WEARE_05) | 21:20 10 70050 (WEA_RE_05) | 20:14 WSS 1S IGIBWALCD 0N | 1614 1S 1537 (WA _CD_02)
20:30 (WEA_RE_05) | 05:4% 06:41 07:30 16:04 (WEA_CD_01) | 0822 15:14 (WEA_CD_03)
re) 55 (WEA_RE_05) | 21:18 202 153 13 3617 (WEA CD 01) | 16014 16 1537 (WeA
20:30 (WEA_RE_05) | 05:51 06:43 07:32 16:06 (WEA_CD 01) | 023 1513 (WEA CD_09)
26 2056 (WEA_RE_05) | 21116 20:10 16551 9 1615 WEACD O | 1613 14 1536 (WeA_CD_02)
20:30 (WEA_RE_0S) | 05:52 0645 o733 0824 15:12 (WEA_CD_03)
26 2055 (WEA RE_05) | 21115 2007 %:49 16:13 11 1523 WeA L0 09)
20:29 (WEA_PE_08) | 08:63 06:47 07:38 (s 16:13 (WEA_CD_0%)
2] 2056 (Wea RE_05) | 2112 05 1847 1612 1 3
20:29 (WEA_RE_05) | 05:55 0648 orar ez
27 2056 (WEARE_05) | 21:11 20:03 16:46 1612 1
20:23 (WEA_RE_05) | 05:57 06:50 07:33 s28
28 20:57 (WEA_RE_OS) | 2109 2000 %49 612 12 125 (WEA C
20029 (WEA_RE 05:59 0552 07:41 &2 15:14 (WEA_CO, 03)
Z8 20:87 (WEA_RE_0K) | 21:07 19:58 %42 611 12 15:26 (WEA CD_(3)
029 :_05) | 06:01 06:53 07:43 (=% 0] 15:14 (WEA_CD_03)
25 20:98 (WEA_RE_05) | 21.05 19:95 26:40 16:11 13 1527 (WEA_CD_03)
20:29 (WEA_RE_05) | 06:02 06155 a7:45 0831 15:14 (WEA_CD_03)
23 A 2103 19:53 16:39 16:11 13 15:27 (WEA_€D_03)
20:29 (WEA_RE_05) | 05:04 06:57 46 33 1514 (WEA_CD.03)
23 2053 (WEA_RE_05) | 21:01 19:51 ¥©:37 1611 14 1528 (WEA _CD_03)
20:29 (WEA_RE_08) | 0606 065 0r:48 @3 15:15 (WEA_CD_03)
B0 20:59 (WEA_RE_05) | 2059 19:43 €% 1611 13 1528 (WeA_CD 03)
20:29 (WEA_RE_05) | 06:07 07:00 0r:%0 15:26 (WEA_CD.( 034 1515 (WEA_CD_03)
30 259 (WEA_RE_05) | 0:57 19:4 6! 3 15129 (WEA CD2) | 16:11 4 1529 (WEA_CD_0J)
20 05) | 06:09 19:51 (WEA_RE_03) | 07:02 o7:52 15:23 (WEa_CD_02) | (&35 15:16 (WEA_CD_03)
30 20:59 (WEARE_05) | 20:55 7 1958 (WEARE 0J) | 1943 %33 9 22 (WEACD02) | 1611 13 15:29 (WEA CD_03)
20 A 06:11 19748 (WEA_RE 03) | 07:04 07:54 15:22 (WA _CD_02) | (5236 15:16 (WEA_CD_03)
30 20050 (WEARE_05) | 053 13 20:01 (WEARE_0F) | 19:41 B3 32 1534 (WEACDLOD) | 1811 14 1630 (WEACO_03)
20:29 (WEA_RE _( 0612 e 7:06 07:56 15121 (WEA_CD_02) 37 1516 (WEA_CD_03)
20 059 (WEARE 05) | 050 16 002 (AEAREOF) | 19:8 BX W ISISOEACO ) 1611 14 1530 (WA CD_0Y)
20:20 (WEA_RE_05) | 06:14 19:45 (WEA_RE_D3) | 07:07 o7:57 15:21 (WEA_CD_(2) | (&8 15:17 (WEA_CD.( 03)
2 2000 (WEARE_0S) | 048 18 20:03(ACARE DY) | 19:5 W29 18 I5BOMACDOOZ | 1612 13 1530 (WEA CD_0Y)
20:29 (WEA_RE_05) | 06:16 19:44 (WEA RE_03) | 07:09 7159 1520 (WEA_CD._(?) | 0630 15:17 (WEA_CD_03)
31 2100 (WEA_RE_05) | 20 0 2 _RE_03) | 19:3¢ 27 B 153% WA LD W) | 1612 14 1531 (WEA CO_03)
20:29 (WEA_RE_08) | 06117 19:42 (WEA_RE_0) | 07:10 8:01 1820 .02) | &3 15:17 (WA _CD_0%)
EY K59 _05) | 20 2 0:04(WEAPE0I) | 19:31 ®i 17 1537 (WeA L0 ) | 18112 14 1531 (Wer D @)
20:30 (WEA_RE_05) | 06:1% 19:42 (WEA RE_03) | 07:12 ®:03 15:21 (WEA_CD_0Q) | 0839 15:16 (WEA_CD_03)
30 2100 (WPA_RE_05) | 20:42 2 1625 17 1538 (WEA_CD 02) | 16:13 14 1532 (WEA_CD_03)
230 (WEA_RE_05) | 06:23 w04 15:21 (WEA_CD_02) | C&xd0 1518 (WEA_CD._03)
30 2100 (WEA _RE_05) | 20 2 16:24 17 1538 (WEA CD (@) | 16:13 4 15132 (WA CD.03)
230 06:23 17:07 (WEA_CD_01) | 08:08 15:21 (WEA_CD_002) | G540 15:19 (WEA_CD_03)
2 20:50 (WEARE_OF) | 0:37 23 9 1716 (WEA LD _01) | 6122 B 1539 (WeL CD (D) | 1614 13 1832 (W (D _03)
2031 (WEA_RE_05) | 06:24 15,05 (WEA_CD_01) | 08:08 15122 (Wera_C0_2) | exq1 15:20 (WEA_CD_(3)
28 20:59 (WEA_PE_085) | 20:35 Pl 13 B8 (WEA LD 01) | 21 17 1539 (WeA (D) | 1618 14 1534 (Wes_CO_03]
20:31 (WEA_RE_05) | 06:26 16:03 (WEA_CD_01) | 08:0% 15:21 (WEA_CD_(2) | 0841 15:20 (WEA_CD:_03)
B 2059 (WEA_RE_08) | 20:33 o W55 WA LD 0 | 5:20 17 1538 (WEA_CD02) | 16:15 14 1534 (WEA_CD_03)
20131 (WEA_RE_05) | 05:28 16203 (WEA_CD_01) | 08:11 15122 (WEA_CD_02) | 0=x4) 15120 (WEA_CD_03)
27 20:58 (WEA_RE_05) | 20:31 2 17 20 MWEACDO 0N | 15119 17 15:39 (WER €D 02) | 16:16 4 1534 (WEs €D 03)
2032 (WEA_RE_08) | 08:29 16:02 (AEA_CD_O1) | 08113 15:23 (WEA_CD_00) | (42 15:21 (WEA_CD_03)
% 05 |vE 2 B B20MEALDOD| K18 ¥ 1539 WEA D (@) | 1617 131534 (WER_(D_03)
20032 (WEA_RE_08) | 06:31 16:02 (MEA_CD_O1) | (8:14 15:24 (WEA_CD_(2) | (@42 16:21 (WER_CD_03)
25 20:57 (WEA_RE_0S) | 20:26 17 | 16:20 (WEA_CD0Y) | 16:17 15 15:35 (WEA_CD.02) | 16:18 14 1535 (WEA_CD_03)
20:34 (WEA_RE_06) | 06:33 16:01 OMEA_CD_01) | 0B:16 15:24 (WA _CD_02) | @42 15:22 (WEA_CD_03)
22 2056 (WEARE_05) | 20124 " -2 20 (WEA_CD_OY) | 36:17 M 15138 (WEA_CD.2) | 16:19 13 15135 (WEA CD_09)
20034 (WEA_RE_05) | 06:35 16:02 (WEA_CD_01) 542 15:23 (WER _CD_(3)
2 20:54 (WEA_RE_08) | 0:21 u B 15120 (WEA_CO_O1) 16:20 13 1536 (WEA <D 09)
457 2 23
=2 ] 3% & 12 X6 412
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DNV

Projekt: Lizerester Aewender

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)901-0

Barectnet.

30.09.2025 14:27/4.1.287

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: IO_53 - IO 53 Miinsterscher Damm 152 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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 | April | Mai | Juni

1 |08:a2 15:30 (WEA_CD_03) | 08:13 1 05:09 20:25 (WEA_RE_05)
14 15:44 (WEA CD_03) | 17:11 121:43 28 20:53 (WEA_RE 05)
15:30 (WEA_CD_03) | 08:11 | 05:08 20:25 (WEA_RE_05)
14 15:44 (WEA_CD_03) [ 17:13 | 21:99 27 20:52 (WEA_RE_05)
15:31 (WEA €D _03) | 08:10 | 05:07 20:25 (WEA_RE_05)
14 (WEA CD_03) | 17:15 |21:45 27 20:52 (WEA RE _05)
(WEA_CD_03) | 08:08 | 05:07 20:26 (WEA_RE_05)
13 15:45 (WEA_CD_03) | 17:17 | 21:96 27 20:53 (WEA_RE_D5)
15:32 (WEA D, 03) 108:06 | 05:06 20:26 (WEA_RE_05)
13 117:19 121:47 26 20:52 (WEA_RE_05)
| 08:04 | 05:05 20:27 (WEA_RE_05)
13 (WEA_ 117:20 |21:48 26 20:53 (WEA_RE_05)
15:33 (WEA_CD_03) | 08:03 | 05:05 20:27 (WEA_RE_05)
13 15:46 (WEA_CD_03) | 17:22 121:49 25  20:52 (WEA_RE_05)
15:33 (WEA_CD_03) | 08:01 105:04 20:28 (WEA_RE_05)
13 15:46 (WEA_CD_03) | 17:24 [21:50 25 20:53 (WEA_RE_05)
15:34 (WEA_CD_03) | 07:59 | | 05:03 20:27 (WEA_RE_05)
13 (WEA_CD_03) | 17:26 | 120:50 25 20:52 (WFA RE _05)
(WEA_CD_03) | 07:57 16:46 (WEA_CD_01) | 105:03 20:28 (WEA_RE_05)
12 (WEA_CD_03) | 17:28 9 16:55 (WEA_CD_01) | |21:52 24 20:52 (WEA_RE_05)
(WEA_CD_03) | 07:55 16:44 (WEA_CD_01) | 20:32 (WEA_RE_05) | 05:03 20:29 (WEA _RE_05)
11 (WEACD_03) [17:30 12 16:56 (WEA_CD_01) | 9 (WEARE_05) [ 21:53 24 20:53 (WEA_RE_05)
(WEA_CD_03) | 07:53 16:43 (WEA_CD_01) | (WEA_RE_05) | 05:02 20:29 (WEA_RE_05)
1 (WEACD 03) [17:32 15  16:58 (WEA CD_01) | 13 (WEARE_05) | 21:53 23 20:52 (WEA_RE_05)
15:38 (WEA_CD_03) | 07:51 16:42 (WEA_CD_01) | 20:28 (WEA _RE_05) | 05:02 20:29 (WEA_RE_05)
8 15:46 (WEACD_03) [17:33 17 16:59 (WEA_CD_01) | 16 20:44 (WEARE_05) | 21:50 23 20:52 (WEA_RE_05)
15:39 (WEA_CD_03) | 07:49 16:42 (WEA_CD_01) | 20:27 (WEA_RE_05) | 05:02 20:30 (WEA_RE_05)
10 16:02 (WEACD 02) [17:36 17 16:59 (WEA_CD 01) | 19 20:46 (WEA RE_05) | 21:55 22 20:52 (WEA RE_05)
15:56 (WEA_CD_02) | 07:47 16:11 (WEA_CD_01) | 20:26 (WEA_RE_05) | 05:01 20:30 (WE 05)
8 16:04 (WEACD_02) [17:38 19 17:00 (WEA_CD_01) | 21 20:47 (WEARE_05) | 21:55 22 20:52 (WEA_RE_05)
15:55 (WEA_CD_02) | 07:45 16:40 (WEA_CD_01) | 20:25 (WEA_RE_05) | 05:01 20:31 (WEA _RE_05)
11 (WEACD_02) [17:40 19 16:59 (WEA CD_01) | 2 22 20:53 (WEA_RE_05)
15:55 (WEA_CD_02) | 07:43 16:41 (WEA_CD_01) | 20:31 (WEA_RE_05)
12 16:07 (WEACD_02) [17:42 18 16:59 (WEA_CD_01) | 18:34 25 2019 (WEARE_0S) | 21:56 22 20:53 (WEA_RE_05)
15:54 (WEA_CD_02) | 07:41 16:41 (WEA_CD_01) | 06:38 20:24 (WEA_RE 05) | 05:01 20:31 (WEA_RE_05)
14 16:08 (WEACD_02) [17:41 18 16:59 (WEA_CD_01) | 18:36 2 20:50 (WEARE_05) | 21:57 22 20:53 (WEA_RE_05)
15:54 (WEA_CD_02) | 07:39 16:42 (WEA_CD_01) | 06:35 (WEA_RE_05) | 05:01 20:32 (WEA_RE_05)
15 16:09 (WEA CD_02) |17:46 16  16:58 (WEA_CD_01) | 18:38 27 (WEA RE 05) | 21:57 21 20:53 (WEA RE_05)
15:54 (WEA_CD_02) | 07:37 16:43 (WEA_CD_01) | 06:33 20:23 (WEA_RE_05) | 05:01 20:32 (WEA_RE_05)
16 16:10 (WEACD_02) | 17:48 14 16:57 (WEA_CD_01) | 18:40 28 20:51 (WEARE_05) | 21:57 21 20:53 (WEA_RE_05)
15:54 (WEA_CD_02) | 07:35 16:45 (WEA_CD_01) | 06:30 20:23 (WEA_RE_05) | 05:01 20:32 (WEA_RE_05)
17 16:11 (WEA CD_02) [17:50 11  16:56 (WEA_CD_01) | 18:42 28 20:51 (WEA RE 05) | 21:58 21 20:53 (WEA_RE 05)
15:54 (WEA_CD_02) | 07:33 16:47 (WEA_CD_01) | 06:28 20:23 (WEA_RE_05) | 05:02 20:32 (WEA_RE_05)
17 16:11 (WEA_CD_02) | 17:51 5 16:52 (WEA_CD_O1) | 18:43 2 20:52 (WEARE_05) | 21:58 21 20:53 (WEA_RE_05)
15:54 (WEA_CD_02) | 07:31 | 06:26 20:23 (WEA_RE_05) | 05:02 20:33 (WEA_RE_05)
17 17:53 | 18:45 b-] (WEA RE 05) | 21:58 21 20:54 (WEA RE_05)
07:28 106:23 (WEA_RE_DS) | 05:02 20:33 (WEA_RE_05)
17 17:55 | 18:47 30 (WEA_RE_05) | 21:58 21 20:54 (WEA_RE_05)
15:55 (WEA_CD_02) | 07:26 1 06:21 (WEA_RE_05) | 05:02 20:32 (WEA_RE_05)
17 16:12 (WEA CD_02) | 17:57 | 18:49 » (WEARE 05) | 21:58 22 20:54 (WEA RE_05)
15:55 (WEA_CD_02) | 07:24 106:18 (WEA_RE_03) | 05:03 20:33 (WEA_RE_05)
16 16:11 (WEA_CD_02) | 17:59 | 18:51 » (WEA_RE_05) | 21:58 22 20:55 (WEA_RE_05)
5:56 (WEA_CD_02) | 07:22 | 06:16 20:23 (WEA_RE_05) | 05:03 20:33 (WEA_RE_05)
16 ) (WEA_CD_02) | 18:01 | 18:52 2 20:52 (WEARE 05) | 21:58 22 20:55 (WEA RE_05)
:57 (WEA_CD_02) | 07:20 | 06:11 20:23 (WEA_RE_05) | 05:04 20:33 (WEA_RE_05)
14 16:11 (WEA_CD_02) | 18:03 | 18:54 2 20:52(WEARE_05) | 21:58 22 20:55 (WEA_RE_05)
15:58 (WEA_CD_07) | 107:11 20:23 (WEA_RE _05) | 05:04 20:33 (WEA_RE_05)
12 (WEA CD_02) | 1 19:56 2 20:52 (WEARE 05) | 21:58 22 20:55 (WEA_RE_05)
(WEA_CD_02) | 107:09 20:24 (WEA_RE_D5) | 05:05 20:33 (WEA_RE_05)
9 16:09 (WEA_CD_02) 119:58 20 20:53(WEARE0S) | 21:58 23 20:56 (WEA_RE_05)

16:03 (WEA_CD_02) | 07:07 20:25 (WEA_RE 05) |

3 16:06 (WEA_CD_02) | 20:00 2 20:53 (WEARE_05) |

Somnenscheinstunden | 75! 275 | 367 | 505
astr.max.mogl Beschathung | 403 | 190 | 5% | 699
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (55:MM) Schattenanfang ~ (WEA mit erstem Schatten)

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

windPRO 4.1.287 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.09.2025 16:16 / 102 windrro .
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DNV

Projekt: Lirgierter Acwender:

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)901-0

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: I0_53 - IO 53 Miinsterscher Damm 152 Wardenburg
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

Barechnet!
30.09.2025 14:27/4.1.287

| Juli | August |SeptembetOktober |November |Dezember
1105:06 20:33 (WEA_RE_05) | (0544 20:41 (WEA_RE_05) | 06:36 | 07:28 107:24 16:16 (WEA_CD_O1) | 08:17 :
2157 24 20:57 (WEARE(S) | 21224 12 20053 (WEARE 05)| 20119 | 19:07 11656 8 1624 (WEACOO1)| 1616 11 15
2| 05:06 20:33 (WEA_RE_GS) | 0546 20:43 (WEA_RE_0S) | 06:38 : |07:26 | 0819 :
12157 23 20:5 WEARE05) | 2122 8  20:51 (WEARE_05) | 20:47 1657 1615 12 1S
2| 05:07 20:33 (WEA_RE_(6) | 0S:47 06:40 07:28 | 08:20 :
2187 29 20:57 (WEA_RE_06) | 21:20 2:14 1655 11634 RIS
40508 20:33 (WEARE_05) | 0549 0641 07:30 | 08:22 :
2156 %5 20:58 (WEA_RE_06) | 21:18 20:12 1653 116:14 13 15
510509 20:33 (WEA_RE_05) | (551 06:43 07:32 | 6822 :
| 2156 5 20:58 (WEARE_06) | 21:16 20:10 1651 116:43 13 15
6]05:10 20:33 (WEA_RE_(6) | 1552 06:45 0733 | 0224 :
2155 25 20:59 (NEA_RE_G6) | 21:15 | 20:07 116:49 11613 12 15:31 (WEA_CD_03)
7105:11 20:32 (WEA_RE_05) | 0554 | 06:47 10735 0826 15:19 (WEA_CD_03)
2154 27 20:50 (WEARE_0B) | 21:13 | 20:05 116:47 116142 13 15:32 (WEACD_03)
80512 2032 (WEA_RE_(6) | 0555 06:43 0737 108:27 15:19 (WEA_CD 03
2184 27 20:59 (WEA_RE_05) | 21:11 20:02 16:46 |16:12 14 1S:33 (WEAD 03
9| 05113 20:32 (WEA_RE_(5) | 0557 06:50 07:39 | 08:28 15:19 (WEA_CD_03
12153 27 20:59 (WEARE_06) | 2109 20:00 16:44 116:42 14 15:33 (WEA KD 03
10 | 05:14 20:32 (WEA_RE _05) | 1559 0652 107:41 | 08:29 15:20 (WEA_CD_03)
2152 28 21:00 WEA_RE_G5) | 2107 19:58 | 16:42 |16:01 14 15:34 (WEACD_03)
11| 05:15 20:32 (WEA_RE_06) | 0501 06:53 107:43 15:34 (WEA_€D_02) | 08:30 15:21 (WEA XD _03)
2151 28 21:00 (WEARE 05) | 2108 19:55 1640 3 1937 (WEALCDO2) | 16211 13 15:34 (WEA_CD 03
12 | 05:16 20:32 (AEA_RE_05) | 0602 06:55 07:45 15:31 (WEA_CD_02) | 0831 15:21 (WEA_CD_03;
2151 2 21:00 (WEA_RE_06) | 2103 19:53 1639 9 1SHO(WEACD 02) ] 16:41 13 15:34 (WEACD 03
13 | 05:17 20:32 (WEA_RE_05) | 06:04 06:57 07:46 15:30 (WEA_CD_02) | 1833 15:21 (WEA D 03]
12150 29 21:01 (WEA_RE_05) | 2101 | 19:51 11637 12 15:42 (WEA_CD_02) ] 16:11 19 15:35 (WEA_CD_03)
14| 05:18 20:33 (WEA_RE_05) | 06:06 | 06:58 | 07:48 15:29 (WEA_CD_02) | 08:34 15:22 (WEA_CD_03)
|2149 29 21:02 (WEARE_(5) | 2059 | 19:48 11636 14 1543 (WEAD_(2)| 16:11 13 15:35 (WEACD_03)
15 | 05:19 20:33 (WEA_RE_G6) | 06207 07:00 10750 15:28 (WEA_CD_02) | 08:34 15:23 (WEA_CD 03
2148 2 21:02 (WEA_RE_06) | zo57 19:46 11634 16 1544 (WEACD02) | 16:11 12 15:35 (WEACD 03
16 | 05:21 20:33 (WEA_RE_05) | 06 07:02 10752 15:23 (WEA_CD_02) | 0835 15:23 (WEA (D _03;
246 29 21:02 (WEA_RE (8) | zoss 19:43 11633 16 1549 (WEACD02) | 16:11 12 15:3 (WBA CO_03
7| 05:22 20:32 (WEA_RE_G6) | 06:11 | 07:04 | 0754 2) | 0835 15:24 (WEA _CD_03;
2145 30 21:02 (WEA_RE_0B) | 2053 | 19:41 11631 7 15 _02)] 16:41 11 15:35 (WEACD_03)
18 | 05:23 20:32 (WEA_RE_(6) | 06: |2 | 07:05 10756 15:28 (WEA_CD_02) | 08:37 15:24 (WEA_CD_03
21144 30 21:02 (WEA_RE_08) | 20! 19:38 11620 17 15:45 (WEACD_02)] 16:11 10 15:39 (WEA D03
19 [ 05:25 20:33 (WEA_RE_(B) | 06 n 07:07 0757 15:28 (WEA_CD_02) | 08:38 15:24 (WEA (D03
243 2 21:02 WEARE_06) | 2048 19:36 16:29 17 1545 (WEACD.02)] 16:12 11 1535 (WEA (D03
200526 20:33 (WEA_RE_06) | 06:16 07:09 17:17 (WEA_CD_01) | 07:59 15:29 (WEA_CD_02) | 08:38 15:25 (WEA CD_03;
2142 29 21:02 (WEA_RE_(6) | 2046 | 19:24 8 17:25 (WEA_CD_01) | 16:27 17 15:46 (WEA_CD_02) | 16:12 11 15:35 (WEA_CD_03)
21| 05:27 20:33 (WEA_RE_05) | 05:17 | 07:10 17:15 (WEA_CD_01) | 08:01 15:29 (WEA_CD_02) | 0839 15:25 (WEACD_03)
2140 29 21:02 (WEA_RE_U6) | 20:44 | 1931 12 17:27 (WEACD 01)] 16:26 17 15:46 (WEALCD_02) | 16:12 11 1536 (WEA_CD_03)
2| 05:29 20:34 (WEA_RE_G5) | 06:19 | 07:12 17:13 (WEA_CD_01) | 08:03 15:30 (WEA_CD_02) | 0839 15:26 (WEA_CD_03)
2139 28 21:02 WEARE_05) | 2042 | 19:29 15 17:28(NEALCD.01)] 16:25 16 1546 (WEALCD_02) | 16:43 11  15:37 (WEACD_03)
2| 0530 20:34 (WEA_RE_05) | 06:21 07:14 17:12 (WEA_CD_01) | 6304 15:31 (WEA_CD_02) | 08:40 15:26 (WEA_CD_03
2138 2B 21:02 (WEARE_08) | 20:40 19:26 17 17:29 (WEACD_01) ] 16:24 15 1S:46 (WEACD_02) | 16:13 11  15:37 (WEA CD_03
24 | 08:32 20:34 (WEA_RE_05) | 06:23 07:16 17:12 (WEA_CD_01) | 02:06 15:32 (WEA_CD_02) | 08:40 15:26 (WEA_CD_03!
236 2 21:01 WEARE_05) | 2037 19:24 17 17:29 (WEA_CD_ m 16:22 14 1S 02)] 16:14 11 15:37 (WEAKD 03
% | 0833 20:35 (WEA_RE_(6) | 06:24 07:17 16111 (WEA_CD.01) | 0808 15:32 (WEA_CD_02) | 09:41 15:28 (WEA_CD_03
235 M 2001 (WEARE_05) | 2035 19:22 18 16:29(WEACDO1) | 1620 12 IS4 (WEACD02)| 16115 10 15:38 (WEACD 03
% | 05:35 20:35 (WEA_RE_06) | 06:26 07:19 16:11 (WEA_CD_01) | 08:09 15:33 (WEA_CD_02) | 08:41 15:28 (WEA CO_03;
2133 26 21:01 (WEA_RE_06) | 2033 19:19 18 16:29 (WEACD_O1) [ 16:20 11  15:44 (WEACD_02) | 16:45 11 15:39 (WEA KD _03)
7 |05:36 20:35 (WEA_RE_(5) | 06:28 o7:21 16:11 (WEA_CD_O1) | 08:11 15:35 (WEA_CD_02) | 0841 15:28 (WEA_CD_03)
232 5 21:00 WEARE_05) | 2031 | 19:17 18 16:29 (WEACDO1)] 16:19 & 1543 (WEACD02) [ 16:16 11 15:3 (WEA_CD_03)
20538 20:36 (WEA_RE_05) | 06:29 07:22 16:11 (WEA_CD_01) | 08:13 15:19 (WEA_CD_(3) | 08:42 15:28 (WEA D _03)
[2130 23 20:59 (WEARE_(5) | 0:28 | 19:14 18 1629 (WEACD O1) | 16:18 11 1S42(WEACD_02)| 1647 12  15:40 (WEA_CD 03)
29| 05:39 20:37 (WEA_RE_05) | 06:21 | o7:24 16:12 (WEA_CD_01) | 08:14 15:19 (WEA_CD_03) | 08:42 15:29 (WEA_CD_03}
121:220 20 20:57 (WEA_RE_05) | 20:26 19:12 16 16:28 (MEACD_O1) | 16:47 B 15:27 (WEALCD_03) | 16:18 12 15:41 (WEA_CD_03)
30 | 05:41 20:38 (WEA_RE_C5) | 0632 07:26 16:12 (WEA_CD_01) | 08:16 15:18 (WEA_CO_G3) | 08:42 15:29 (WEA_CD_03)
2127 18 20:56 (WEA_RE_05) | 20:24 19:10 15 16:27 (WEALCO_01) | 16:17 10 15:28 (WEACD_03) | 16319 13 15:42 (WEA CD_03)
31| 05:42 20:39 (WEA_RE_05) | 0535 16:14 (WEA_CD_01) | | 0842 15:20 (WEACD_03)
225 15 20:54 (WEA_RE_05) | 20:21 12 16:26 (WEACD_01) | 116:20 13 15:43 (WEAKD_02)
Sonnenscheinstundan | 508 | 457 | 382 | 262 1 232
ast mac.mogl Beschuttung | 81 | 20 | 184 I 268 ] 375
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (55:MM) Schattenanfang  (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS5:MM) Schattenende (WEA mit letztem Schatten)
.
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DNV

Projekt: Lirgierter Acwender:

WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)901-0

30.09.2025 14:27/4.1.287
SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: I0_54 - IO 54 BeyerstraBe 41 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| R [Marz | Aprit Mai 13uni
1| 0842 [07:17 07:04 05:57 05:08
| 16:21 | 18:05 20:01 20155 2143
2| 0842 16:22 (WER_CD_02) | 07:15 07:02 0555 05:08
| 16:22 16:23 (WEA_CD_02) | 18:07 20:03 20:56 2844
3| 0841 16:19 (WEA_CD_02) | 07:12 06:59 553 05:07
| 16:23 16:32 (WEA_CD_02) | 18:09 20:05 20058 21:45
4] 0841 16:19 (WEA_CD_02) | 07:10 06:57 05:51 05:07
| 16:25 16:34 (WEA_CD_02) | 18:10 20:07 21:00 21:46
5 | 08:41 16:17 (WEA_CD_02) | 07:08 17:23 (WEA_CD_01) | 06:55 05:49 05:06
| 16:26 16:35 (WEA_CD_02) | 18:12 9 17:32 (WEA_CD_01) | 20:08 21:02 2147
6| 0240 16:17 (WEA_CD_02) | 07:06 17:20 (WEA_(D_01) | 06:52 0547 0506
| 16:27 16:36 (WEA_CD_02) | 13:14 1S 1735 (WEA_CD_01) | 20:10 | 21:03 | 21:48
7| 0890 16:16 (WEA_CD_02) [ 07:04 17:17 (WEA_CD _01) | 05:50 | 05:45 | 05106
| 16:28 16:37 (WEA_CD_02) | 18:16 19 1736 (WEACD_01) | 20:12 | 21:065 | 21:49
8| 0840 16:15 (WEA_CD_02) | 07:01 17:16 (WEA_CD_01) | 06:48 05:43 20:32 (WEA_RE_03) | 05:04
| 16:30 16:38 (WEA_CD_02) | 18:18 21 17:37 (WEA_CD_01) | 20:14 21:07 3 20:36 (WEA RE_03) | 21:50
9] 08:39 16:15 (WEA_CD_02) | 06:59 17:14 (WEA_CD_01) | 06:45 0542 20:21 (WEA_RE_03) | 05:04
| 16:31 16:38 (WEA_CD_02) | 18:20 23 17:37 (WEA LD _01) | 20:16 21:09 8 2039 (WEARE_03) | 28:51
10 08:38 15:49 (WEA_CD_03) 16:15 (WEA_CD_02) | 06:57 17:13 (WEA_CD_01) | 06:42 05:40 X !
16:33 6 15:55 (WEA_CD_03) 16:38 (WEA_CD_02) | 18:22 24 17:38 (WEA_CD_01) | 20:17 2110 11
11| 08:38 15:48 (WEA_CD_03) 16:15 (WEA_CD_02) | 06:54 17:14 (WEA LD _01) | 06:41 05:38
16:34 9 15:59 (WEA_G_02) 16:38 (WEA_CD_02) | 18:23 24 17:38 (WEA_CD_01) | 20:19 2112 14
12 | 08:37 15:47 (WEA_CD_03) 16:16 (WEA_CD_02) | 06:52 17:13 (WEA_CD_01) | 06:38 0536
16:36 19 16:01 (WEA_G_02) 16:38 (WEA_CD _02) | 18:35 5 1738 {WEA_CD 01) | 20:21 21:14 16
13 108:36 15:47 (WEA_CD_03) 16:16 (WEA_CD_02) | 06:49 17:12 (WeA_CD_01) | 06:36 05:35
11637 15 16:02 (WEA_G_02) 16:33 (WEACD_02) | 18:27 25 1738 (WEALCD O1) | 20:23  |21:15 19 20:44 (AEARE_03) | 21:54
19 | 08:36 15:46 (WEA_CD_03) 16:17 (WEA_CD_02) | 06:47 17:13 (WEA_CD _01) | 06:34 | 05:33 20:25 (WEA RE_03) | 05:02
11633 18 16:04 (WEA_G_02) 16:33 (WEALCD 02) [ 18:29 25 (7:38(WEACDO1) [ 20:5  |21:47 21 2046 (WEARE_03) | 21:55
15 | 0835 15:46 (WEA_CD_03) 16:18 (WEA_CD_02) [ 06:45 17:13 (WEA_CD_01) | 06:31 05:31 20:24 (WEA_PE_03) | 05:01
16:40 20 16:06 (WEA_G_02) 16:37 (WEA_CD_02) | 18:31 23 17:36 (WEA_CD_01) | 20:26 21519 23 g :
16 | 08:34 15:46 (WEA_CD_03) 16:13 (WEA_CD_02) | 06:42 17:14 (WEA_CD_01) | 06:29 05:30
16:92 2 16:08 (WEA_G_02) 16:35 (WEA_CD_02) | 18:33 22 17:36 (WEA_CO 01) | 20:28 210 %
17 | 08:33 15:46 (WEA_CD_03) 16:20 (WEA_CD_02) | 06:40 17:14 (WEA_CD_01) | 06:27 08:28 ;
165:44 24 16:10 (WEA_G_02) 16:34 (WEA_CD_02) | 18:3% 20 17:34 (WEA €D _01) | 20:30 214:22 Fa) 2048 (WEARE 03) | 21:56
18 | 08:32 15:45 (WEA_CD_03) 16:22 (WEA_CD_D2) | 06:38 17:16 (WEA LD _01) | 06:%5 05:26 20:24 (WEA_RE_03) | 05:01
16:45 ] 16:10 (WEA_G_02) 16:31 (WEA_CD_02) | 18:36 17 1732 (WEA_CD_01) | 20:32 213 25 2049 (WEARE 03) | 21157
19 | 08:31 lS ¢6(WEA CO_03) 06:35 17:17 (WEA_CD _01) | 06:22 055 20:25 (WEA RE_03) | 05:01
1647 4 _G.02) 18:38 13 1730 (WEA £0._01) | 20:33 215 25 2049 (WEARE 03) | 21:57
20| 08:30 15 47 (\VEA €D_03) 06:33 17:22 (WEA_CD_01) | 06:20 05:24 20:23 (WEA_RE_03) | 05:01
16:49 23 16:10 (WEA_G_02) | 18:90 3 1725 (WEACD 01) | 20:35 | 21:26 26 20:49 (WEARE_03) | 2157
21|08:28 15:47 (WEA_CD_03) 106:30 106:48  05:22 20:24 (WEA_RE_03) | 05:01
1650 2B 16:10 (WEA_G_02) | 18:42 20:37 |28 25 20:49 (WEARE_03) | 21158
22| 08:27 15:47 (WEA_CD_() 106:28 06:16  |0S:21 20:24 (WEA_RE_03) | 05:02
1652 22 16:09 (WEA_G_02) | 18:43 20039 2123 25 20:49 (WEARE_03)| 2158
23| 08:26 15:43 (WEA_CD_03) 06:26 06:14 05:19 20:24 (WEA_RE_03) | 05:02
1654 20 16:08 (WEA_G_02) 18:45 20:41 2131 25 20149 (WEARE 03) | 21159
24 | 08:25 15:48 (WEA_CD_02) 06:23 06:11 05:13 20:25 (WEA_RE_03) | 05:02
1656 16 16:04 (WEA_(D_03) 18:47 20:42 21:32 25 2050 {(WEARE_03)| 2158
% |08:23 15:50 (WEA_CD,_03) 06:21 |06:09 0817 20:24 (WEA_RE _03) | 05:02
16:58 15 16:05 (WEA_CD_03) 18:49 | 20:44 2134 24 048 (WEARE 03) | 2158
» | 08:22 15:50 (WEA_CD_03) 06:18 | 66:07 05:16 :
1700 14 16:04 (WEA_CD_03) 18:51 20:%6 2135 28
27 | o8:21 15:52 (WEA_CD_03) 06:16 06:05 05:14 2
| 17:01 i1 16:03 (WEA_CD_03) 18:52 20:45 | 21:37 23 43 (WEARE 03) 2158
28 ]08:19 15:54 (WEA_CD_03) 06:14 06:02 |05:13 20:26 (WEA_RE_03) | 05:04
| 17:03 g8 1602 (WEA_CD_02) | 18:54 | 20:49 | 21:38 22 20:48 WEARE_03) | 21:58
29| 08:18 | 07:11 | 06:01 |0§:12 20:26 (WEA_RE_03) | 05:04
| 17:05 | 19:56 20:54 213 22 2048 (WEARE_03) | 21:58
30 | 0816 07:09 05:59 o511 20:28 (WEA_RE_03) | 05:06
17:07 19:58 20:52 2140 20 2048 (WEARE _03) | 21:58
31| 08:45 07:07 05:10 20:28 (WEA _RE_03)
17:09 20:00 2142 20 20:48 (WEA_RE_03)
Sonnenscheinstundan | 254 | 37 | 418 | 490 | 508
ast mac.mogl Beschuttung | 38 | 208 | | 495 |

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (55:MM) Schattenanfang  (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS5:MM) Schattenende (WEA mit letztem Schatten)
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20:29 (WEA_RE_03)

18 2047 (WEA_RE 03)

20:29 (WEA_RE_03)

17 20:46 (WEA_RE_03)

20731 (WEA_RE _03)

12 045 (WEARE_03)

20:34 (WEA_RE_03)

9 20143 (WEA_RE_03)

2036 (WEA_RE_03)

7 2043 (WEARE_03)

20237 (WEA_RE_03)

4 2041 (WEARE_03)
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DNV

Projekt: Lirgierter Acwender:
WP Rote Erde 12.05.2025 DNV Energy Systems Germany GmbH
Brooktorkai 18
DE-20457 Hamburg
(048 56)901-0

Barechnet!
30.09.2025 14:27/4.1.287

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: I0_54 - IO 54 BeyerstraBe 41 Wardenburg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| ndi | At | Ok tober |Novernber
10506 | 0544 L:37 (WEA_RE O ora 17:53 (WEA_CD_01) | 07:4
2157 12124 % 20:53 (WEA RE.03) 19907 24 1917 (MEASD.OY) 168 23
210506 105:46 (WEA RE( % 17:52 (WEACD_OY) [ 676 (WEA_CD,
2157 j21:22 13 20:51 (WEA_RE_O3) 1906 24 18:36 (WEADOY) | 16:57 23 15:37 (WEA_D _03)
310507 20:43 (WEA_RE_03) | 06147 2040 (WEA_RE_03) 07:31 17:52 (AEA D ON) | 07:28
2157 2 20&S(WEARE_03) | 21:20 1 0:50 (WEARE_O3) 1902 24 18936 (WEAKD 01) | 16:95 22
410508 20:41 (WEA_RE_03) | 05:4% 20:41 (WEA_RE_03) o 17:52 (WEACD_01) | 07:1
256 7 20048 (WA 03) | 21018 6 047 (WEA_RE_O3) 15:00 23 185 (WEA_CD 0Y) | 16:53 2
510509 20:40 (WEA_RE_07) | 05151 % 17:53 (WEA_CD_0Y) | 07:2
2056 9 2019 (WEARE 03) | 21116 1538 21 BMCAEACDOD 1651 20 1606 (WEA D02
6 [05:10 20:40 (WEA_RE_03) | 0552 07:37 17:54 (WEA_CD_0Y) | 07:33 15:47 (WEA_CD_02)
2155 11 2051 (WEARE 03) | 21115 185 19 BI3(AEAKDOD 1649 18 1605 (WEAKD 02)
710811 238 (WEA_PE_03) | 05:54 078 17:54 (WEA_CD_07) | 07:38 1949 (m_u:_on
2154 13 2051 (WEARE03) | 2112 118183 17 1811 (WEAKDOD) [ 1647 15 16:08 (WEA KD 02)
80512 20038 (WEA_RE_03) | 05:56 jo7:a0 17:96 (WEA_CD_03) | 07:37 15:50 (WEA_LD_02)
24 M 20:52 WEARE03) | 2111 11851 12 15:00(WEACD.OY) [ 16:46 12 15:02 (WEAD.02) | 16:12
310513 20737 (WEA_RE_03) | 05:57 107:42 1800 (WEA_CD_01) | 07:3 15:53 (WEA_CD_02) | 08:28
2153 16 20:53 (WEA_RE_03) | 21:09 1898 4 18208 (WEA_CD_0Y) | 16:44 6 15:59 (WEA_D 02) | 16:12
10 [05:14 20:37 (WEA_RE_03) | 05:59 o744 0741 ®:2
2152 16 20:53 (WEA_RE_03) | 21:07 182 16:42 ®:1
110815 2 03) | 06:01 07:45 o074 ®D
2% 1B 20:54 (WEA_RE_03) | 21:08 10:44 16:41 ®»:11
1210516 2013 (WEA_RE_03) | 06502 07:47 0745 w3
2151 19 2055 (WEALRE 03) | 21:03 18:41 169 11
130517 20:36 (WEA_RE_03) | 05:04 0749 073 ®3
2150 20 20:55 (WEARE_03) | 21:01 3 163
14 | 08:18 2003 (WEA_RE_03) | 06:06 07:51 o0ra
2149 21 20557 (WEARE_03) | 20:59 137 % 8
15 [ 0519 20035 (WEA_RE_03) | 06:07 jo7:81 07:% 15:09 (WEA_6_00)
148 22 2057 (WEA_RE_03) | 2057 189 163 1 2 I1S1(WEAG.03)
16 ]6521 20 03 | 06:09 0754 0732 15:08 (WEA_G_03)
2146 23 20:58 (WEA_RE _03) | 20:55 B 16:33 14 S 15113 (WEA_G_0J)
17 10522 03) | 06:11 7% 07:54 15:09 (WEA G 03)
12145 29 20:58 (WEA_RE_03) | 10:53 18:30 16:31 14 5 1514 (WEA G 03)
8] (WEARE_03) | 06:12 078 075 15108 (WEAG_03)
[2144 24 20:58 (WEA_RE_03) | 20! e 16:0 16 o 15:14 (WEA ¢ 6_03)
19 0525 20:35 (WEA_RE_03) | 06:14 10800 07:57
2143 24 20:59 (WEA_RE_00) | 20:48 {185 1629 20 3
20§ 0526 20134 (WEA_RE_03) | 06:16 10802 075
2142 25 2059 103) | 20 [18:23 16:27 22 1544 (AEAGO) 112 7 :16 (WEA_G 03)
21 {0827 20:34 (WEA_RE_03) | 06118 08:0% 08:01 18:22 (WEA_CD_03) | 08: 15:09 (WEA_G_0%)
2140 25 2059 703) | ie4 18:21 16:% 23 1545(WEAG02) | %113 7 15116 (WEAG 03)
22108 20:34 (WEA_RE_09) | 06:19 e 0 15:23 (WEA_CD_03) | 08: 35 15:10 (WEA_G_03)
21 26 21:00 \WEA_RE_03) | 20:42 18:19 16:25 23 15:46 (WEA_G_02) | 16:13 v 15:17 (\WEA_G_03)
2310530 20:%4 (WEA_RE_03) | 06:21 807 065:04 15:29 (WEA_CD_03) | G0 15:10 (WA G_O3
2138 26 2100 (WEA_RE_03) | 20 18:17 16:24 24 1547 (WEAG_02) | 16 7 1517 (WEAG.03)
2410532 20:34 (WEA_RE 06:23 18:02 (WEA_CD_OD) | (S:00 16:52 (WEA_(D_02) | 05:06 15:24 (WEA_(D _03) | 08:4) 15:10 (WEA_G_03)
21% 25 20:59 (WEA_PE_03) | 20:37 18:12 (WEA_CD_07) | 18:18 111708 (WEA_CD 07) | 16:22 24 15:48 (WEA G _02) | 8:14 7 15:17 (WEA_G_03)
2510533 0 £ 03) | 06:24 17:5 (WEACDO1) | 07:11 15:50 (WEA_KD_02) | 08:08 15:29 (WEA_CD_03) | 08:41 15112 (WEAG_03)
2138 26 21:00 (WEA_PE_03) | 20138 18:15 (WeA_Co o1 | 1713 14 16:08 (WEA (D 02) | 16:21 23 15:47 (WEA_G_02) 15:18 (WA G _03)
260535 20:34 (WEA_RE_03) | 06:26 17:57 (WEA_CD_O1) | 07:13 15:48 (WEA_CD_07) | 08:09 15:24 (WEA_CD.03) 15:12 (WEA_G_03)
21 25 20055 (WEA_RE_0J) | 0:33 10:36 (WEA_CD_OT) | 17:11 18 1606 (WEA CD.02) | 16:20 2 1546 (WEA_G_D2) 1518 (WEA_G_03)
27 105:3% 20:34 (WEA_RE_03) | 05:28 17:% (WEA_CD_01) 07:15 15:47 (WEA_CD_02) | (8111 15:25 (WEA_CD_03) 15:13 (WEA G_03)
2132 25 20:59 (WEA_RE_03) | 20131 18:17 (WEA_CD_O1) | 17:08 20 1607 (MEAD D2 | 16115 2 15745 (WEA_G_02) S 15:18 (WEA_G _03)
281058 20:35 (WEA_RE_03) | 08:29 17:54 (WEA_CD_01) | 07:17 15:46 (WEA_CD_02) | 08:13 15:27 (WEA_CD_03) 15:14 (WEA_G_03)
| 2130 24 2059 3 onm 168:17 (WEA_CD_O1) | 17:06 21 1507 (WEA_D O 16:18 17 1544 02) 4 15:18 (WEA_G_03)
2910839 20135 (WEA_PE_03) | 06:31 17:53 (WEA_CDL_OT) [07:28 15:45 (WEA_CD_02) | 08114 15:28 (WEA_CD_03)
2129 22 20:57 (WEARE.OY) | 20:26 IS MELDON [ 1701 23 ISIBEADO 1618 15 IEA3(EA GO0
0 | 0541 20:3 (WEA_RE_03) | 06:33 17:53 (WEA_CD_OD) | 07:20 15:45 (WEA_CD_07) | 08'16 15:20 (WEA_CD0%)
2127 W 2056 WEARE 09) | 124 17 (WEA DO [17:02 23 IG0(WEA.CD02) 16:17 14 1542 (WEAG.02)
310542 38 (WEA_RE_03) | 06:35 o722 15:45 (AEA CD_02)
12125 18 20:54 (WEARE_O9) | 0:21 1170 23 1608 (WEAKD 02)
Sornernscheirsunden | S8 45 =2 | 30 262
Iy max mog Besdatiung | 510 | 45 ] 137 | £ an %
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (55:MM) Schattenanfang  (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS5:MM) Schattenende (WEA mit letztem Schatten)
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DNV

UBER DNV

DNV agiert als unabhangiges Unternehmen im Bereich Assurance und Risikomanagement in mehr als
100 Landern. Aufbauend auf seiner langjéhrigen Erfahrung und Expertise hat DNV das Ziel, Sicherheit
und nachhaltige Leistungen zu fordern.

Von der Bewertung eines neuen Schiffsdesigns, der Leistungsoptimierung eines Windparks, der Analyse
von Sensordaten einer Gaspipeline bis hin zur Zertifizierung der Lieferkette eines
Lebensmittelunternehmens - DNV hilft Kunden und Partnern mit Sicherheit, die richtigen Entscheidungen
zu treffen.

Der Schutz von Leben, Gitern und Umwelt ist fur uns Aufgabe und Ansporn zugleich. DNV hilft seinen
Kunden, sich ihren Herausforderungen und den globalen Transformationen der heutigen Zeit zu stellen.
DNV versteht sich als vertrauensvolle Stimme fir viele der weltweit erfolgreichsten und
zukunftsorientieren Unternehmen.
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