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1. Gegenstand der Prifung

Im Rahmen des Bebauungsplans (B-Plan) WEG 26 ,Windpark Kantow" ist die Errichtung von
bis zu zehn Windenergieanlagen (WEA) innerhalb des Windeignungsgebietes (WEG) 26
Kantow - Walsleben der Regionalen Planungsgemeinschatft Prignitz-Oberhavel von 04.2017 (2.
Entwurf) zwischen den Ortschaften Kantow, Logow, Blankenberg und Dannenfeld vorgesehen.

Es ist davon auszugehen, dass die WEA in zwei Bauabschnitten errichtet werden. Voraussicht-
lich werden sieben WEA im Rahmen eines ersten Bauabschnittes (BA 1) und drei weitere WEA
im Rahmen eines zweiten Bauabschnittes (BA 2) errichtet. Im Rahmen des vorliegenden Gut-
achtenkonvoluts zu Schattenwurfimmissionen zum B-Plan WEG 26 ,Windpark Kantow" soll ge-
klart werden, ob die Errichtung der im B-Plan vorgesehenen bis zu zehn WEA unter Einhaltung
der Immissionsrichtwerte (IRW) fur Schattenwurfimmissionen maglich ist. Die letztendliche Pri-
fung des Sachverhalts inklusive der Festlegung von eventuellen Betriebsauflagen zur Einhal-
tung von IRW erfolgt im Baugenehmigungsverfahren durch die entsprechende Fachbehdrde.

Das vorliegende Gutachten prft die Errichtung des BA 2 mit drei WEA. Dazu wurde der fol-
gende WEA-Typ angenommen:

NORDEX N149-4.5 MW mit
164,0 m Nabenhdhe (NH) und
149,0 m Rotordurchmesser (RD)

sowie die Standortkoordinaten laut nachfolgender Tabelle.

Tabelle 1: Auflistung der betrachteten WEA des BA2 (Zusatzbelastung)

chrj Véi? WEA-Typ [[\|m|-; EnD] UTM ETRS89, Zone 33
Ostwert | Nordwert

RePol N149-4.5 MW 164,0| 149,0| 3.338.703| 5.867.067
RePo2 N149-4.5 MW 164,0| 149,0| 3.338.401| 5.867.453

3 RePo3 N149-4.5 MW 164,0| 149,0| 3.338.028| 5.867.775

Im Bauabschnitt 2 werden sechs WEA des Typs REpower MD77-1.500 des bestehenden Wind-
parks abgebaut und dafir die drei betrachteten WEA des BA2 errichtet (RePowering).

Schattenwurfanalyse BA 2 wpd onshore GmbH & Co. KG, SWA, 07.03.2019
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Die in Tabelle 1 aufgefihrten WEA werden im Rahmen dieser SWA als Zusatzbelastung (ZB)
betrachtet.

Fur die Abmessungen bzgl. Rotorblatttiefen, die in die Schattenwurfberechnung hinsichtlich Er-
mittlung des Beschattungsbereichs (Reichweite) mit einflieRen, gibt der Hersteller folgende Da-
ten an:

Max. Blatttiefe = 4,15 m Blatttiefe bei 90% Radius = 1,17 m

Die nachfolgende Lageskizze zeigt eine Ubersicht des Windparks innerhalb des WEG Kantow-
Nord (Flache gelb) mit Vor- und Zusatzbelastung, sowie die bertcksichtigten Immissionsorte
(10 A bis O).

Abbildung 1: Lageskizze, Vor- und Zusatzbelastung und berticksichtigte Immissionsorte

& i S
WEG-RP 2, Entwurf_04.2017 "?-k.

G
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2.  Grundlagen und Pramissen zur Schattenwurfanalyse

Die Berechnung zur Schattenwurfanalyse wurde mit dem Programm windPRO (Modul
SHADOW) in der Version 3.2.743 der Firma EMD International A/S durchgefuhrt.

Dabei wurde eine detaillierte Schattenwurfanalyse gemaf der WEA-Schattenwurf-Leitlinie des
Ministeriums fir Landwirtschaft, Umweltschutz und Raumordnung des Landes Brandenburg
vom 24. Mérz 2003 erarbeitet. Mal3geblich fur die Beurteilung der Einwirkung durch Schatten-
wurf sind nach Hinweisen des LAI fUr die astronomisch maximal mégliche Beschattungsdauer
(,worst case") Immissionsrichtwerte (IRW) von

30 Std. pro Jahr und 30 Min. pro Tag.

Entsprechend diesen Hinweisen wird fur die Schattenwurfanalyse (SWA) von einem Referenz-
punkt mit den Maf3en 0,1m x 0,1m in 2 m H6he tGber Grund ausgegangen.

Dieser Referenzpunkt wird als Schattenrezeptor (SR) an den schutzwirdigen Bebauungen (Im-
missionsorten) an der den Windenergieanlagen (WEA) zugewandten Seite platziert.

Damit eine Unabhangigkeit von der tatsachlichen Ausrichtung des Fensters eines relevanten
Gebaudes besteht, wird die Schattenwurfberechnung in windPRO nach dem ,Gewachshaus*-
Modus durchgefinhrt, d. h., dass der Schattenrezeptor aus allen Richtungen von den umliegen-
den WEA Schatten empfangt.

Bei der Berechnung werden keine Hindernisse - wie Wald, davorstehende Gebaude, usw. -
bericksichtigt.

Die Hohenangaben wurden mit Hilfe des digitalen Héhenmodells auf Basis der digitalen Kar-
tenserie ,TOP50 Brandenburg - Berlin“ (Version 5) der Landesvermessung und Geoinformation
Brandenburg (LGB) ermittelt, mit 1 m Intervallbreite, Rasterweite 25 m, Héhengenauigkeit von
(+/-) 1 bis 5 m.

Schattenwurfanalyse BA 2 wpd onshore GmbH & Co. KG, SWA, 07.03.2019
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3.  Projektdaten zur Schattenwurfanalyse

3.1 Windenergieanlagen

Aus der Auflistung des Anlagenbestandes des Landesamtes fur Umwelt (LfU) von 02.2019 geht
hervor, dass die im Rahmen dieser SIP zu beriicksichtigende Vorbelastung (VB) zunachst aus
insgesamt 14 WEA besteht (vgl. Schallimmissionsprognose (SIP) wpd vom 07.03.2019). Im
Rahmen des Bauabschnittes 2 sollen sechs WEA des Typs REpower MD 77-1.500 (WEA D&W
01 bis 05 & 07) aus der o. g. Auflistung des LfU abgebaut und dafir die drei betrachteten WEA
des BAZ2 errichtet werden (RePowering). Die abzubauenden sechs WEA sind in der unten dar-
gestellten Tabelle mit grauer Schrift gekennzeichnet.

Zusatzlich werden die sieben WEA des Bauabschnittes 1 (siehe SWA wpd vom 07.03.2019 fur
den Bauabschnitt 1) mit in die Vorbelastung aufgenommen.

In der nachfolgenden Tabelle werden die nunmehr 15 immissionsschutzrechtlich zur VB z&h-
lenden WEA aufgefiihrt. Die betrachteten drei WEA des BA2 sind als Zusatzbelastung (ZB) in
Tabelle 1 dargestellt.

Tabelle 2: Auflistung des Anlagenbestandes (WEA-Vorbelastung)

Ifd. WEA- NH RD | UTM ETRS89, Zone 33
WEA-Typ
Nr. Bez. [m] [m] | Ostwert | Nordwert
1* D&W 01 MD 77-1.500 85,0 ((,0| 3.337.986| 5.867.864
2% D&W 02 MD 77-1.500 85,0 ((,0| 3.338.215| 5.867.596
3* D&W 03 MD 77-1.500 85,0 ((,0| 3.338.443| 5.867.331
4* D&W 04 MD 77-1.500 85,0 (7,0| 3.338.706| 5.867.087
5* D&W 05 MD 77-1.500 85,0 ((,0| 3.338.965| 5.866.883
1 D&W 06 MD 77-1.500 85,0 77,0 3.338.547| 5.867.769
7* D&W 07 MD 77-1.500 85,0 ((,0| 3.338.828| 5.867.392
2 D&W 08 MD 77-1.500 85,0 77,0 3.339.283| 5.866.708
3 D&W 09 MD 77-1.500 85,0 77,0| 3.339.095| 5.867.618
4 D&W 10 MD 77-1.500 85,0 77,0 3.339.342| 5.867.188
5 Vo0 01 V90-2.000 105,0 90,0 | 3.338.836| 5.867.704
6 V90 02 V90-2.000 105,0 90,0 | 3.339.443| 5.867.544
7 V90 03 V90-2.000 105,0 90,0 | 3.339.139| 5.867.369
8 Vo0 04 V90-2.000 105,0 90,0 | 3.339.416| 5.866.951
9 wpdl N149-4.5 MW 164,0| 149,0| 3.338.059| 5.867.263
10 |wpd2 N149-4.5 MW 164,0| 149,0| 3.337.653| 5.867.280
11 |wpd3 N149-4.5 MW 164,0| 149,0| 3.337.508| 5.867.689
12 |wpd4 N149-4.5 MW 164,0| 149,0| 3.337.928| 5.868.207
13 |wpd5 N149-4.5 MW 164,0| 149,0| 3.338.698| 5.868.336
14 | wpd6 N149-4.5 MW 164,0| 149,0| 3.339.006| 5.868.116
15 |wpd8 N149-4.5 MW 164,0| 149,0| 3.338.327| 5.868.475

* abzubauende WEA (D&W 01 bis 05 & 07)

Schattenwurfanalyse BA 2 wpd onshore GmbH & Co. KG, SWA, 07.03.2019
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3.2 Immissionsorte

Nach MaRgabe der umliegenden schutzwirdigen Bebauung wurden unter Beriicksichtigung
von vorhergehenden Gutachten der Notus Energy Plan GmbH & Co. KG von 02.2011 und
Wenger-Rosenau Windenergieplanung von 08.2002 insgesamt 15 zu beriicksichtigende Immis-
sionsorte (I0 A bis O, Auflistung siehe nachfolgende Tabelle) bestimmt.

Die nachfolgende Tabelle zeigt eine Ubersicht aller im Rahmen dieser SWA beriicksichtigten
Immissionsorte, die von den Lagekoordinaten und Adressen her den gewahliten Schall-Immis-
sionsorten entsprechen (vgl. SIP wpd vom 07.03.2019).

Tabelle 3: Auflistung der Immissionsorte mit den jeweils geltenden IRW

: IRW IRW UTM ETRS89, Zone 33
10 Lagebezeichnung Std/Jahr | Std/Jahr
[hh:mm] | [hh:mm)] Ostwert Nordwert

A Blankenberg, Dorfstrale 5 30:00 00:30 3.336.978 5.868.999
B Blankenberg, DorfstralRe 13 30:00 00:30 3.337.102 5.869.036
C Blankenberg, DorfstralRe 17 30:00 00:30 3.337.084 5.869.087
D Blankenberg, DorfstraRe 19 30:00 00:30 3.337.090 5.869.119
E Blankenberg, DorfstraRe 25 30:00 00:30 3.337.118 5.869.138
F Dannenfeld, Nr. 9 30:00 00:30 3.340.286 5.868.376
G Dannenfeld, Nr. 7 30:00 00:30 3.340.337 5.868.342
H Dannenfeld, Nr. 5 30:00 00:30 3.340.361 5.868.337
I Kantow, Dorfstral3e 1 30:00 00:30 3.339.301 5.866.062
J Kantow, Dorfstral3e 2B 30:00 00:30 3.339.360 5.866.097
K Kantow, Schwarzer Damm 1 30:00 00:30 3.339.007 5.866.008
L Logow, Gartenweg 1 30:00 00:30 3.338.105 5.865.422
M Légow, Kantower Strafle 1A 30:00 00:30 3.338.066 5.865.414
N Légow, LindenstralRe 4 30:00 00:30 3.337.614 5.865.308
(0] Légow, LindenstralRe 1 30:00 00:30 3.337.484 5.865.397

Die Bestimmung der dazugehérigen Koordinaten und postalischen Anschriften erfolgte mit Hilfe
des Geodatendienstes ,BrandenburgViewer* des LGB (online in Internet unter:
https://bb-viewer.geobasis.de).

Zur genaueren Identifizierung und Nachweis der o. g. 10 bzw. der gesetzten Koordinatenpunkte
sind diese nochmals in der Schallimmissionsprognose (SIP) fir den Bauabschnitt 1 als Bildaus-
schnitte (Screenshots) nach der oben genannten Quellenangabe dargestellt (siehe SIP_wpd
vom 07.03.2019 fir den Bauabschnitt 1).

Schattenwurfanalyse BA 2 wpd onshore GmbH & Co. KG, SWA, 07.03.2019
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4. Berechnungsergebnisse an den Immissionsorten

Mit allen vorgenannten WEA wurde mit dem Programm windPRO (Modul SHADOW) in der
Version 3.2.743 der Firma EMD International A/S eine detaillierte Schattenwurfanalyse erstellt.

An den Immissionsorten wurden hierbei die Situationen
- Vorbelastung (VB) mit 15 WEA
- Zusatzbelastung (ZB) mit den neu geplanten drei N149-4.5 MW auf 164,0 m NH sowie

- Gesamtbelastung (VB und ZB)
betrachtet.

Die Ergebnisse der windPRO-Berechnungen an den 10 bzw. Schattenrezeptoren fir die astro-
nomisch maximal mégliche Beschattungsdauer (,worst case") fassen die nachfolgenden Tabel-
len zusammen. Die detaillierten windPRO-Ergebnisse sind in den beiliegenden Anlagen 1 bis 3
aufgefuhrt.

Tabelle 4: Astronomisch maximal mogliche Beschattungsdauer pro Jahr

Schattenwurf [hh:mm]
IRW
10 Lagebezeichnung Std/Jahr
[hh:mm] VB ZB GB
A | Blankenberg, DorfstralRe 5 30:00
B | Blankenberg, DorfstraRe 13 30:00
C | Blankenberg, DorfstralRe 17 30:00
D |Blankenberg, Dorfstral3e 19 30:00
E |Blankenberg, DorfstraRe 25 30:00
F | Dannenfeld, Nr. 9 30:00
G | Dannenfeld, Nr. 7 30:00 27:16 0:00 27:16
H | Dannenfeld, Nr. 5 30:00 25:46 0:00 25:46
| | Kantow, Dorfstral3e 1 30:00 0:00 0:00 0:00
J | Kantow, Dorfstral3e 2B 30:00 0:00 0:00 0:00
K | Kantow, Schwarzer Damm 1 30:00 0:00 0:00 0:00
L |Logow, Gartenweg 1 30:00 0:00 0:00 0:00
M | Légow, Kantower Stralle 1A 30:00 0:00 0:00 0:00
N | Légow, Lindenstralie 4 30:00 0:00 0:00 0:00
O |Loégow, LindenstralRe 1 30:00 0:00 0:00 0:00
Uberschreitung Nullemission
Schattenwurfanalyse BA 2 wpd onshore GmbH & Co. KG, SWA, 07.03.2019
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Tabelle 5: Astronomisch maximal mogliche Beschattungsdauer pro Tag
Schattenwurf [hh:mm]
IRW
10 Lagebezeichnung Std/Jahr
[hh:mm] VB ZB GB

A | Blankenberg, DorfstraBe 5 00:30 00:29 00:23 00:29
B | Blankenberg, DorfstraRe 13 00:30 00:30 00:24 00:30
C | Blankenberg, DorfstralRe 17 00:30 00:30 00:23 00:30
D |Blankenberg, Dorfstral3e 19 00:30 00:31 00:23 00:31
E | Blankenberg, DorfstraRe 25 00:30 00:32 00:23 00:32
F | Dannenfeld, Nr. 9 00:30 00:26 00:00 00:26
G |Dannenfeld, Nr. 7 00:30 00:26 00:00 00:26
H | Dannenfeld, Nr. 5 00:30 00:26 00:00 00:26
| | Kantow, Dorfstral3e 1 00:30 00:00 00:00 00:00
J | Kantow, Dorfstral3e 2B 00:30 00:00 00:00 00:00
K | Kantow, Schwarzer Damm 1 00:30 00:00 00:00 00:00
L |Ldgow, Gartenweg 1 00:30 00:00 00:00 00:00
M | Légow, Kantower Stralle 1A 00:30 00:00 00:00 00:00
N | Légow, Lindenstralie 4 00:30 00:00 00:00 00:00
O |Loégow, LindenstralRe 1 00:30 00:00 00:00 00:00

Minimale Uberschreitung Nullemission

S. Bewertung

Es kann zusammengefasst festgestellt werden, dass an den IO B bis F die vorgegebenen
Schattenwurfrichtwerte gemafl WEA-Schattenwurf-Leitlinie vom Mai 2003 allein durch die Vor-
belastung (VB) Uberschritten werden (in Tabelle 4 rot markiert). Zusatzlich tragt die Zusatzbe-
lastung (ZB) an den IO B bis E zu einer weiteren Erhéhung der Schattenwurfzeiten bei.

Am 10 A tragt die ZB zu einer Uberschreitung des Richtwertes in der Gesamtbelastung (GB)
hinsichtlich des Jahresrichtwertes bei (in der Tabelle 4 rot markiert).

An allen anderen 10 wird durch die ZB kein Schattenwurf hervorgerufen.

Nach Empfehlungen des LAl missen MaRnhahmen getroffen werden, um die Schattenwurf-Im-
missionen an Orten Uberschrittener Richtwerte durch die ZB zu unterbinden. Zur Einhaltung der
Vorgaben besteht somit Handlungsbedarf.

Schattenwurfanalyse BA 2 wpd onshore GmbH & Co. KG, SWA, 07.03.2019
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Anhand der windPRO-Berechnung in Anlage 2 fur die ZB ist ersichtlich, dass allein die WEA
RePo03 Schattenwurf an den betrachteten IO verursacht.

Abbildung 2: Ausschnitt aus Anlage 2, windPRO-Berichtsansicht SHADOW-Hauptergebnis

Gesamtmenge der max. mdgl. Beschattung an Rezeptoren pro WEA
Nr. Name Maximal
[h/a]
1 RePo1l 0:00
2 RePo2 0:00
3 RePo3 45:14

Zur Einhaltung der vorgegebenen IRW wird daher der Einsatz einer Abschaltautomatik an
der neu geplanten WEA RePo3 der ZB empfohlen.

Die minimalen Uberschreitung des Tagesrichtwertes von bis zu 2 Minuten an den IO D und E
ist hierbei auf die VB zurtickzufuhren.

Aus der Schattenwurfanalyse (SWA) wpd vom 07.03.2019 fur den Bauabschnitt 1 ist bekannt,
dass die WEA wpd4 und wpd5 oder wpd6 (hier der VB) mit einem Abschaltmodul auszustatten
sind, um die IRW sicher einhalten zu kénnen. Es wird nun tberprift, ob durch Erweiterung von
Schattenwurf-Abschaltzeiten an den WEA wpd4 und wpd5 ggf. auf die Abschalteinrichtung bei
der WEA RePo3 der ZB verzichtet werden kdnnte.

Abbildung 3: Ausschnitt aus Anlage 4, windPRO-Berichtsansicht SHADOW-Hauptergebnis

SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung (GB) BA 2, an IO A bis H, Abschaltautomatik an wpd4 und wpd5

Berechnungsergebnisse

Schattenrezeptor
astron. max. migl. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/Jahr  Max.Schattendauer/Tag

[h/a] [d/a] [h/d]
AIOA 30:03 105 0:23
BIOB 31:56 a4 0:25
cIloC 29:16 89 0:25
DIOD 27:07 83 0:25
EIOE 25:13 80 0:25
FIOF 27:50 115 0:26
GIOG 19:58 76 0:25
HIOH 18:43 72 0:25

Schattenwurfanalyse BA 2 wpd onshore GmbH & Co. KG, SWA, 07.03.2019
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Die Uberprifung hat gezeigt, dass diese 0. g. MaRnahme nicht ausreichend ist, um den Jah-
resrichtwert sicher einzuhalten. Vor allem am 10 B kommt es hierbei noch zu einer Uberschrei-
tung (siehe Abbildung 3).

Alternativ wére es jedoch auch denkbar, im Rahmen des Bauabschnittes 2 anstatt die WEA
RePo3 der ZB ggf. die WEA wpd8 der VB mit einem Abschaltmodul auszustatten, unter
der Voraussetzung des Einsatzes einer Abschaltautomatik an den WEA wpd4 und wpd5 des
Bauabschnittes 1, um die vorgegebenen IRW sicher einzuhalten, mit folgendem Ergebnis, das
die Einhaltung der IRW nachweist (siehe Abbildung 4):

Abbildung 4: Ausschnitt aus Anlage 5, windPRO-Berichtsansicht SHADOW-Hauptergebnis

SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung (GB) BA 2, an IO A bis H, Abschaltautomatik an wpd4, 5 und wpd8

Berechnungsergebnisse

Schattenrezeptor
astron. max. migl. Beschattungsdauer
Nr. Name Stunden/lahr Schattentage/Jahr  Max.Schattendauer/Tag

[h/a] [d/a] (h/d]
AIOA 20:43 74 0:23
BIOB 21:00 60 0:24
cIoc 18:41 56 0:23
DIOD 16:33 50 0:23
EIOE 14:13 46 0:23
FIOF 27:50 115 0:26
GIOG 19:58 76 0:25
HIOH 18:43 72 0:25

Die Berechnungen fir einen Referenzpunkt in den von dem LAl vorgegebenen Maf3en 0,1m X
0,1m in 2,0 m Hbhe (Schattenrezeptor) tber Grund dienen lediglich der Entscheidungsfindung,
ob die Erfordernis einer Schattenabschaltung gegeben ist. Die vorliegende Schattenwurfana-
lyse (SWA) kann daher nicht fir eine vollstandige Programmierung von Abschaltmodulen an
den WEA und auch nicht zur Erfassung von vollstdndigen Abschaltzeiten an den WEA verwen-
det werden. Hierzu mussten samtliche 10, bei denen die IRW berschritten werden, mit ge-
nauen Abmafen der relevanten beschatteten Bereiche mit einbezogen werden.

Wahrend bzw. nach Errichtung der geplanten WEA ist bei einer Ortsbegehung zu klaren, ob
ausreichende Sichthindernisse durch die Vegetation, Orographie, Gebauden und sonstigen Be-
bauungen vorhanden sind, die die 10 mit Gberschrittenen IRW vor einer Beschattung durch die
neu geplante(n) WEA schitzen, um ggf. auf eine Abschaltautomatik bzw. Abschaltzeiten ver-
zichten zu konnen.

Schattenwurfanalyse BA 2 wpd onshore GmbH & Co. KG, SWA, 07.03.2019
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Schattenwurfanalyse bei Errichtung und Betrieb von drei Windenergie-
anlagen gemald WEA-Schattenwurf-Leitlinie (2003) zum Bebauungsplan
WEG 26 ,Windpark Kantow* am Standort Kantow

in der Gemeinde Wusterhausen/Dosse, Landkreis Ostprignitz-Ruppin,
Brandenburg

Bauabschnitt 2 (B-Plan)

Schattenwurfanalyse
(SWA)

Anlage 1
Vorbelastung (VB)

windPRO - Detaillierte Ergebnisse
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Projekt:

Kantow

Beschreibung:

DGM aus TOP50 BB

wpd onshore GmbH & Co. KG
Niederlassung Potsdam
Babelsberger StraRe 12
D-14473 Potsdam

SHADOW - Hauptergebnis

Berechnung: Vorbelastung (VB) BA 2
Voraussetzungen fur Berechnung des Schattenwurfs

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

Minimale relevante Sonnenhdhe lber 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:

Verwendete Héhenlinien: DGM-TOP50_1m

Hindernisse in Berechnung nicht verwendet

Berechnungshohe 0.Gr. fur Karte: 1,5 m

Rasterauflésung: 1,0 m

Alle Koordinatenangaben in:
Germany UTM ETRS89 Zone: 33

Lizenzierter Anwender:

wpd AG

Stephanitorshollwerk 3 (Haus LUV)
DE-28211 Bremen

+49 7142 77810

Murat Sahyazici / m.sahyazici@wpd.de

Berechnet:

think energy

19.03.2019 10:46/3.2.743

Mafstab 1:75.000
(s Schattenrezeptor

% Existierende WEA

WEA
WEA-Typ Schattendaten
X(Ost) Y(Nord) Z Beschreibung Aktuell Hersteller Typ Nenn-  Rotor- Nabenhdhe Beschatt.- U/min
leistung durch- Bereich
messer
[m] [kwl  [m] [m] [m] [U/min]
1 3.338.547 5.867.769 50,7 D&W 06 Nein REpower MD 77-1.500 1.500 77,0 85,0 1.415 17,3
2 3.339.283 5.866.708 48,9 D&W 08 Nein REpower MD 77-1.500 1.500 77,0 85,0 1.415 17,3
3 3.339.095 5.867.618 49,1 D&W 09 Nein REpower MD 77-1.500 1.500 77,0 85,0 1.415 17,3
4 3.339.342 5.867.188 46,0 D&W 10 Nein REpower MD 77-1.500 1.500 77,0 85,0 1.415 17,3
5 3.338.836 5.867.704 49,6 V90 01 Ja VESTAS  V90-2.000 2.000 90,0 105,0 1.506 14,9
6 3.339.443 5.867.544 45,8 V90 02 Ja VESTAS  V90-2.000 2.000 90,0 105,0 1.506 14,9
7 3.339.139 5.867.369 47,8 V90 03 Ja VESTAS  V90-2.000 2.000 90,0 105,0 1.506 14,9
8 3.339.416 5.866.951 45,8 V90 04 Ja VESTAS  V90-2.000 2.000 90,0 105,0 1.506 14,9
9 3.338.059 5.867.263 52,0 wpdl Ja NORDEX N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
10 3.337.653 5.867.280 46,0 wpd2 Ja NORDEX N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
11 3.337.508 5.867.689 50,1 wpd3 Ja NORDEX N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
12 3.337.928 5.868.207 50,8 wpd4 Ja NORDEX N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
13 3.338.698 5.868.336 53,6 wpd5 Ja NORDEX N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
14 3.339.006 5.868.116 52,8 wpd6 Ja NORDEX N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
15 3.338.327 5.868.475 56,0 wpd8 Ja NORDEX N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
Schattenrezeptor-Eingabe
Nr. Name  X(Ost) Y(Nord) Z Breite Hohe Hohe Neigung des Ausrichtungsmodus Augenhéhe (ZVI) U.Gr.
0.Gr. Fensters
[ml [m] [m] [m] [°1 [m]
AIOA 3.336.978 5.868.999 46,2 0,1 01 2,0 90,0 "Gewachshaus-Modus" 2,1
BI1OB 3.337.102 5.869.036 46,0 0,1 0,1 20 90,0 "Gewéchshaus-Modus" 2,1
CIOC 3.337.084 5.869.087 46,0 0,1 0,1 2,0 90,0 "Gewéachshaus-Modus" 2,1
DIOD 3.337.090 5.869.119 46,2 0,1 0,1 20 90,0 "Gewéchshaus-Modus" 2,1
EIOE 3.337.118 5.869.138 46,4 0,1 0,1 2,0 90,0 "Gewéchshaus-Modus" 2,1
FIOF 3.340.286 5.868.376 51,9 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
GIOG 3.340.337 5.868.342 51,9 0,1 0,1 20 90,0 "Gewéchshaus-Modus" 2,1
HIOH 3.340.361 5.868.337 52,0 0,1 01 2,0 90,0 "Gewéachshaus-Modus" 2,1
1101 3.339.301 5.866.062 45,3 0,1 0,1 20 90,0 "Gewaéchshaus-Modus" 2,1
JI10J 3.339.360 5.866.097 453 0,1 01 2,0 90,0 "Gewéchshaus-Modus" 2,1
K10 K 3.339.007 5.866.008 45,3 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
LIOL 3.338.105 5.865.422 43,0 0,1 01 2,0 90,0 "Gewéchshaus-Modus" 2,1
MIOM 3.338.066 5.865.414 43,0 0,1 01 2,0 90,0 "Gewéchshaus-Modus" 2,1
NION 3.337.614 5.865.308 43,0 0,1 0,1 20 90,0 "Gewaéchshaus-Modus" 2,1
OlI00 3.337.484 5.865.397 430 0,1 0,1 20 90,0 "Gewéchshaus-Modus" 2,1

windPRO 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

10.0320001402/1  WINAPRO .



Projekt: Beschreibung:

Kantow DGM aus TOP50 BB

wpd onshore GmbH & Co. KG
Niederlassung Potsdam
Babelsberger StraRe 12
D-14473 Potsdam

SHADOW - Hauptergebnis
Berechnung: Vorbelastung (VB) BA 2

Berechnungsergebnisse

Schattenrezeptor
astron. max. mogl. Beschattungsdauer

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

[h/a] [d/a]
AIOA 25:36 76
BIOB 33:46 89
cloC 33:17 87
DIOD 34:29 91
EIOE 37:36 99
FIOF 35:30 139
GIOG 27:16 98
HIOH 25:46 93
1101 0:00 0
J101 0:00 0
K 10 K 0:00 0
LIOL 0:00 0
MIOM 0:00 0
N IO N 0:00 0
0100 0:00 0

Gesamtmenge der max. mdgl. Beschattung an Rezeptoren pro WEA

Nr. Name Maximal

[h/a]
1 D&W 06 0:00
2 D&W 08 0:00
3 D&W 09 2:10
4 D&W 10 0:00
5 V90 01 0:00
6 V90 02 23:15
7 V90 03 0:00
8 V90 04 0:00

9 wpdl 0:00
10 wpd2 0:00
11 wpd3 0:00

12 wpd4 51:38
13 wpd5 22:19
14 wpd6 15:26
15 wpd8 26:09

[h/d]
0:29
0:30
0:30
0:31
0:32
0:26
0:26
0:26
0:00
0:00
0:00
0:00
0:00
0:00
0:00

Lizenzierter Anwender:

wpd AG IS
Stephanitorshollwerk 3 (Haus LUV)

DE-28211 Bremen

+49 7142 77810

Murat Sahyazici / m.sahyazici@wpd.de
Berechnet: think energy

19.03.2019 10:46/3.2.743

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

zwei oder mehr WEA beschattet werden kann.

windPRO 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

10032000 14:02/2  WINAPRO .



Projekt: Beschreibung:

Kantow DGM aus TOP50 BB

wpd onshore GmbH & Co. KG
Niederlassung Potsdam
Babelsberger StraRe 12
D-14473 Potsdam

SHADOW - Kalender

Berechnung: Vorbelastung (VB) BA 2Schattenrezeptor: A- 10 A
Voraussetzungen fur Berechnung des Schattenwurfs
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

Lizenzierter Anwender:

wpd AG

Stephanitorshollwerk 3 (Haus LUV)

DE-28211 Bremen
+49 7142 77810

Murat Sahyazici / m.sahyazici@wpd.de

Berechnet:

19.03.2019 10:46/3.2.743

|Januar | Februar | Mérz 1 April | Mai | Juni
1]08:24 | 07:55 08:35 (12) | 06:59 07:30 (15) | 06:46 | 05:39 | 04:52
| 16:04 | 16:53 22 08:57 (12) | 17:47 20 07:50 (15) | 19:43 | 20:37 | 21:25
2]08:23 | 07:53 08:34 (12) | 06:57 07:29 (15) | 06:44 | 05:37 | 04:51
| 16:05 | 16:55 24 08:58 (12) | 17:49 22 07:51 (15) | 19:45 | 20:38 | 21:26
3] 08:23 | 07:52 08:33 (12) | 06:55 07:29 (15) | 06:42 | 05:35 | 04:50
| 16:06 | 16:57 26 08:59 (12) | 17:51 22 07:51 (15) | 19:47 | 20:40 | 21:27
4108:23 | 07:50 08:34 (12) | 06:53 07:28 (15) | 06:39 | 05:33 | 04:49
| 16:07 | 16:59 26 09:00 (12) | 17:53 23 07:51 (15) | 19:49 | 20:42 | 21:28
5108:23 | 07:48 08:33 (12) | 06:50 07:28 (15) | 06:37 | 05:31 | 04:49
| 16:08 | 17:01 28  09:01 (12) | 17:55 23 07:51 (15) | 19:51 | 20:44 | 21:29
6] 08:22 | 07:46 08:33 (12) | 06:48 07:28 (15) | 06:35 | 05:30 | 04:48
| 16:10 | 17:03 28 09:01 (12) | 17:56 23 07:51 (15) | 19:52 | 20:45 | 21:30
7108:22 | 07:45 08:33 (12) | 06:46 07:27 (15) | 06:32 | 05:28 | 04:47
| 16:11 | 17:05 28 09:01 (12) | 17:58 23 07:50 (15) | 19:54 | 20:47 | 21:31
8] 08:21 | 07:43 08:33 (12) | 06:43 07:28 (15) | 06:30 | 05:26 | 04:47
| 16:12 | 17:07 28 09:01 (12) | 18:00 22 07:50 (15) | 19:56 | 20:49 | 21:32
9]08:21 | 07:41 08:33 (12) | 06:41 07:29 (15) | 06:28 | 05:24 | 04:46
| 16:14 | 17:09 28 09:01 (12) | 18:02 20  07:49 (15) | 19:58 | 20:50 | 21:33
10 | 08:20 | 07:39 08:33 (12) | 06:39 07:29 (15) | 06:25 | 05:22 | 04:46
| 16:15 | 17:11 28  09:01 (12) | 18:04 18  07:47 (15) | 19:59 | 20:52 | 21:34
11 | 08:20 | 07:37 08:34 (12) | 06:36 07:31 (15) | 06:23 | 05:21 | 04:45
| 16:17 117:13 26 09:00 (12) | 18:06 15  07:46 (15) | 20:01 | 20:54 | 21:34
12| 08:19 | 07:35 08:34 (12) | 06:34 07:32 (15) | 06:21 | 05:19 | 04:45
| 16:18 | 17:15 26 09:00 (12) | 18:07 10  07:42 (15) | 20:03 | 20:56 | 21:35
13 ] 08:18 1 07:33 08:35 (12) | 06:32 | 06:18 | 05:17 | 04:45
| 16:20 | 17:17 24 08:59 (12) | 18:09 | 20:05 | 20:57 | 21:36
14| 08:17 | 07:31 08:36 (12) | 06:29 | 06:16 | 05:15 | 04:44
| 16:21 117:18 22 08:58 (12) | 18:11 | 20:07 | 20:59 | 21:37
15 | 08:17 | 07:29 08:37 (12) | 06:27 | 06:14 | 05:14 | 04:44
| 16:23 | 17:20 20 08:57 (12) | 18:13 | 20:08 | 21:00 | 21:37
16 | 08:16 | 07:27 08:38 (12) | 06:25 | 06:12 | 05:12 | 04:44
| 16:24 | 17:22 17 08:55 (12) | 18:15 | 20:10 | 21:02 | 21:38
17 | 08:15 | 07:25 08:41 (12) | 06:22 | 06:09 | 05:11 | 04:44
| 16:26 | 17:24 11 08:52 (12) | 18:17 | 20:12 | 21:04 | 21:38
18 | 08:14 | 07:23 | 06:20 | 06:07 | 05:09 | 04:44
| 16:28 | 17:26 | 18:18 | 20:14 | 21:05 | 21:39
19 | 08:13 | 07:21 | 06:17 | 06:05 | 05:08 | 04:44
| 16:29 |17:28 | 18:20 | 20:15 | 21:07 | 21:39
20 | 08:12 | 07:19 | 06:15 | 06:03 | 05:06 | 04:44
| 16:31 | 17:30 | 18:22 | 20:17 | 21:08 | 21:39
21 08:10 | 07:17 | 06:13 | 06:00 | 05:05 | 04:44
| 16:33 | 17:32 | 18:24 | 20:19 | 21:10 | 21:40
22| 08:09 | 07:15 | 06:10 | 05:58 | 05:03 | 04:44
| 16:35 |17:34 | 18:26 | 20:21 | 21:11 | 21:40
23| 08:08 1 07:13 | 06:08 | 05:56 | 05:02 | 04:45
| 16:37 | 17:36 | 18:27 | 20:23 | 21:13 | 21:40
24 | 08:07 | 07:10 | 06:06 | 05:54 | 05:01 | 04:45
| 16:38 |117:38 | 18:29 | 20:24 | 21:14 | 21:40
25 | 08:05 | 07:08 | 06:03 | 05:52 | 04:59 | 04:45
| 16:40 | 17:40 | 18:31 | 20:26 | 21:16 | 21:40
26 | 08:04 | 07:06 07:37 (15) | 06:01 | 05:50 | 04:58 | 04:46
| 16:42 | 17:41 7 07:44 (15) | 18:33 | 20:28 | 21:17 | 21:40
27| 08:03 08:43 (12) | 07:04 07:34 (15) | 05:58 | 05:48 | 04:57 | 04:46
| 16:44 4 08:47 (12) | 17:43 13 07:47 (15) | 18:35 | 20:30 | 21:18 | 21:40
28 | 08:01 08:40 (12) | 07:02 07:32 (15) | 05:56 | 05:45 | 04:56 | 04:47
| 16:46 11 08:51 (12) | 17:45 17 07:49 (15) | 18:36 | 20:31 | 21:20 | 21:40
29 | 08:00 08:37 (12) | | 06:54 | 05:43 | 04:55 | 04:47
| 16:48 16 08:53 (12) | | 19:38 | 20:33 | 21:21 | 21:40
30 | 07:58 08:36 (12) | | 06:51 | 05:41 | 04:54 | 04:48
| 16:49 19 08:55(12) | | 19:40 | 20:35 | 21:22 | 21:39
31]07:57 08:36 (12) | | 06:49 | | 04:53 |
| 16:51 21 08:57 (12) | | 19:42 | | 21:23 |
Sonnenscheinstunden | 254 | 275 | 367 | 418 | 490 | 505
astr.max.mdgl.Beschattung | 71 | 449 | 241 | | |

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

think energy

Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

10.032000 140273 WINAPRO .

windPRO 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Projekt:

Kantow

Beschreibung:

DGM aus TOP50 BB

wpd onshore GmbH & Co. KG

Niederlassung Potsdam
Babelsberger StraRe 12
D-14473 Potsdam

SHADOW - Kalender

Berechnung: Vorbelastung (VB) BA 2Schattenrezeptor: A- 10 A
Voraussetzungen fur Berechnung des Schattenwurfs

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

13uli

1]04:48
| 21:39
2| 04:49
| 21:39
3| 04:50
| 21:38
4] 04:51
| 21:38
5] 04:51
| 21:37
6 | 04:52
| 21:37
7] 04:53
| 21:36
8| 04:54
| 21:36
9 | 04:55
| 21:35
10 | 04:56
| 21:34
11 | 04:57
| 21:33
12 | 04:58
| 21:32
13 | 05:00
| 21:31
14 | 05:01
| 21:30
15 | 05:02
| 21:29
16 | 05:03
| 21:28
17 | 05:05
| 21:27
18 | 05:06
| 21:26
19 | 05:07
| 21:25
20 | 05:09
| 21:24
21| 05:10
| 21:22
22| 05:11
| 21:21
23] 05:13
| 21:20
24| 05:14
| 21:18
25| 05:16
| 21:17
26 | 05:17
| 21:15
27 | 05:19
| 21:14
28 | 05:20
| 21:12
29 | 05:22
| 21:11
30 | 05:23
| 21:09
31| 05:25
| 21:07
Sonnenscheinstunden | 507
astr.max.mdgl.Beschattung |

] August

| 05:27
| 21:06
| 05:28
| 21:04
| 05:30
| 21:02
| 05:31
| 21:00
| 05:33
| 20:58
| 05:35
| 20:57
| 05:36
| 20:55
| 05:38
| 20:53
| 05:40
| 20:51
| 05:41
| 20:49
| 05:43
| 20:47
| 05:45
| 20:45
| 05:46
| 20:43
| 05:48
| 20:41
| 05:50
| 20:39
| 05:51
| 20:37
| 05:53
| 20:35
| 05:55
| 20:32
| 05:57
| 20:30
| 05:58
| 20:28
| 06:00
| 20:26
| 06:02
| 20:24
| 06:03
| 20:22
| 06:05
| 20:19
| 06:07
| 20:17
| 06:08
| 20:15
| 06:10
| 20:13
| 06:12
| 20:10
| 06:14
| 20:08
| 06:15
| 20:06
| 06:17
| 20:03
| 457
|

| SeptembefOktober

| 06:19 | 07:10

| 20:01 | 18:49 7
| 06:20 | 07:12

| 19:59 | 18:47 14
| 06:22 | 07:13

| 19:56 | 18:45 16
| 06:24 | 07:15

| 19:54 | 18:42 20
| 06:25 | 07:17

| 19:52 | 18:40 21
| 06:27 | 07:19

| 19:49 | 18:38 22
| 06:29 | 07:20

| 19:47 | 18:35 23
| 06:31 | 07:22

| 19:45 | 18:33 23
| 06:32 | 07:24

| 19:42 | 18:31 23
| 06:34 | 07:26

| 19:40 | 18:28 23
| 06:36 | 07:28

| 19:38 | 18:26 22
| 06:37 | 07:29

| 19:35 | 18:24 20
| 06:39 | 07:31

| 19:33 | 18:21 18
| 06:41 | 07:33

| 19:30 | 18:19 16
| 06:42 | 07:35

| 19:28 | 18:17 12
| 06:44 | 07:36

| 19:25 | 18:15 2
| 06:46 | 07:38

| 19:23 | 18:12

| 06:48 | 07:40

| 19:21 | 18:10

| 06:49 | 07:42

| 19:18 | 18:08

| 06:51 | 07:44

| 19:16 | 18:06

| 06:53 | 07:46

| 19:13 | 18:04

| 06:54 | 07:47

| 19:11 | 18:01

| 06:56 | 07:49

| 19:09 | 17:59

| 06:58 | 07:51

| 19:06 | 17:57 4
| 07:00 | 06:53

| 19:04 | 16:55 13
| 07:01 | 06:55

| 19:01 | 16:53 18
| 07:03 | 06:57

| 18:59 | 16:51 20
| 07:05 | 06:59

| 18:57 | 16:49 23
| 07:06 | 07:00

| 18:54 | 16:47 25
| 07:08 | 07:02

| 18:52 | 16:45 26
| | 07:04

| | 16:43 27
| 382 | 330

| | 438

Lizenzierter Anwender:
wpd AG
Stephanitorshollwerk 3 (Haus LUV)
DE-28211 Bremen
+49 7142 77810
Murat Sahyazici / m.sahyazici@wpd.de

Berechnet:

think energy

19.03.2019 10:46/3.2.743

|November

08:14 (15) | 07:06
08:21 (15) | 16:41
08:09 (15) | 07:08
08:23 (15) | 16:39
08:08 (15) | 07:10
08:24 (15) | 16:37
08:06 (15) | 07:12
08:26 (15) | 16:35
08:05 (15) | 07:14
08:26 (15) | 16:33
08:05 (15) | 07:15
08:27 (15) | 16:32
08:03 (15) | 07:17
08:26 (15) | 16:30
08:03 (15) | 07:19
08:26 (15) | 16:28
08:03 (15) | 07:21
08:26 (15) | 16:26
08:03 (15) | 07:23
08:26 (15) | 16:25
08:03 (15) | 07:25
08:25 (15) | 16:23
08:04 (15) | 07:27
08:24 (15) | 16:21
08:04 (15) | 07:28
08:22 (15) | 16:20
08:05 (15) | 07:30
08:21 (15) | 16:18
08:07 (15) | 07:32
08:19 (15) | 16:17
08:12 (15) | 07:34
08:14 (15) | 16:15
| 07:36
| 16:14
| 07:37
| 16:12
| 07:39
| 16:11
| 07:41
| 16:10
| 07:43
| 16:09
| 07:45
| 16:07
| 07:46
| 16:06
09:15 (12) | 07:48
09:19 (12) | 16:05
08:10 (12) | 07:50
08:23 (12) | 16:04
08:08 (12) | 07:51
08:26 (12) | 16:03
08:07 (12) | 07:53
08:27 (12) | 16:02
08:05 (12) | 07:54
08:28 (12) | 16:01
08:04 (12) | 07:56
08:29 (12) | 16:00
08:04 (12) | 07:58
08:30 (12) | 15:59
08:03 (12) |
08:30 (12) |
| 262
I

27

28

29

29

28

27

27

26

24

23

21

18

16

11

337

| Dezember

08:03 (12) | 07:59
08:30 (12) | 15:58
08:03 (12) | 08:01
08:31 (12) | 15:58
08:02 (12) | 08:02
08:31 (12) | 15:57
08:02 (12) | 08:03
08:31 (12) | 15:56
08:03 (12) | 08:05
08:31 (12) | 15:56
08:03 (12) | 08:06
08:30 (12) | 15:55
08:03 (12) | 08:07
08:30 (12) | 15:55
08:04 (12) | 08:09
08:30 (12) | 15:55
08:05 (12) | 08:10
08:29 (12) | 15:54
08:05 (12) | 08:11
08:28 (12) | 15:54
08:06 (12) | 08:12
08:27 (12) | 15:54
08:08 (12) | 08:13
08:26 (12) | 15:54
08:09 (12) | 08:14
08:25 (12) | 15:54
08:12 (12) | 08:15
08:23 (12) | 15:54
08:16 (12) | 08:16
08:19 (12) | 15:54
| 08:17
| 15:54
| 08:18
| 15:54
| 08:19
| 15:54
| 08:19
| 15:54
| 08:20
| 15:55
| 08:21
| 15:55
| 08:21
| 15:56
| 08:22
| 15:56
| 08:22
| 15:57
| 08:23
| 15:57
| 08:23
| 15:58
| 08:23
| 15:59
| 08:23
| 16:00
| 08:23
| 16:00
| 08:24
| 16:01
| 08:24
| 16:02
| 238
|

Tabellen-Layout: Die Daten fur 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 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

10.032000 140274 WINAPRO .



Projekt:

Kantow

wpd onshore GmbH & Co. KG

Niederlassung Potsdam
Babelsberger StraRe 12
D-14473 Potsdam

SHADOW - Kalender

Berechnung: Vorbelastung (VB) BA 2Schattenrezeptor: B- 10 B

Beschreibung:

DGM aus TOP50 BB

Voraussetzungen fur Berechnung des Schattenwurfs

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

Lizenzierter Anwender:

wpd AG

Stephanitorshollwerk 3 (Haus LUV)

DE-28211 Bremen
+49 7142 77810

Murat Sahyazici / m.sahyazici@wpd.de

Berechnet:

19.03.2019 10:46/3.2.743

|Januar | Februar | Mérz 1 April | Mai | Juni
1]08:24 | 07:55 08:51 (12) | 06:59 07:36 (13) | 06:46 | 05:39 | 04:52
| 16:04 | 16:53 30 09:21 (12) | 17:47 29  08:05 (15) | 19:43 | 20:37 | 21:25
2]08:23 | 07:53 08:51 (12) | 06:57 07:37 (13) | 06:44 | 05:37 | 04:51
| 16:05 | 16:55 30 09:21 (12) | 17:49 28  08:05 (15) | 19:45 | 20:38 | 21:26
3] 08:23 | 07:52 08:51 (12) | 06:55 07:38 (13) | 06:42 | 05:35 | 04:50
| 16:06 | 16:57 30 09:21(12) | 17:51 27 08:05 (15) | 19:47 | 20:40 | 21:27
4108:23 | 07:50 08:52 (12) | 06:53 07:38 (13) | 06:39 | 05:33 | 04:49
| 16:07 | 16:59 29  09:21 (12) | 17:53 26 08:04 (15) | 19:49 | 20:42 | 21:28
5108:23 | 07:48 08:53 (12) | 06:50 07:40 (15) | 06:37 | 05:31 | 04:49
| 16:08 | 17:01 28  09:21 (12) | 17:55 23 08:03 (15) | 19:51 | 20:44 | 21:29
6] 08:22 | 07:46 08:53 (12) | 06:48 07:41 (15) | 06:35 | 05:30 | 04:48
| 16:10 | 17:03 27 09:20 (12) | 17:56 21 08:02 (15) | 19:52 | 20:45 | 21:30
7108:22 | 07:45 08:54 (12) | 06:46 07:42 (15) | 06:32 | 05:28 | 04:47
| 16:11 | 17:05 26 09:20 (12) | 17:58 18  08:00 (15) | 19:54 | 20:47 | 21:31
8] 08:21 | 07:43 08:55 (12) | 06:43 07:44 (15) | 06:30 | 05:26 | 04:47
| 16:12 | 17:07 24 09:19 (12) | 18:00 14  07:58 (15) | 19:56 | 20:49 | 21:32
9]08:21 | 07:41 08:56 (12) | 06:41 07:47 (15) | 06:28 | 05:24 | 04:46
| 16:14 | 17:09 21 09:17 (12) | 18:02 8  07:55(15) | 19:58 | 20:50 | 21:33
10 | 08:20 | 07:39 08:58 (12) | 06:39 | 06:25 | 05:22 | 04:46
| 16:15 | 17:11 18 09:16 (12) | 18:04 | 19:59 | 20:52 | 21:34
11 | 08:20 | 07:37 09:00 (12) | 06:36 | 06:23 | 05:20 | 04:45
| 16:17 117:13 14 09:14 (12) | 18:06 | 20:01 | 20:54 | 21:34
12| 08:19 | 07:35 09:04 (12) | 06:34 | 06:21 | 05:19 | 04:45
| 16:18 | 17:15 6 09:10 (12) | 18:07 | 20:03 | 20:56 | 21:35
13 ] 08:18 1 07:33 | 06:32 | 06:18 | 05:17 | 04:45
| 16:20 | 17:16 | 18:09 | 20:05 | 20:57 | 21:36
14| 08:17 | 07:31 | 06:29 | 06:16 | 05:15 | 04:44
| 16:21 117:18 | 18:11 | 20:07 | 20:59 | 21:37
15 | 08:17 | 07:29 | 06:27 | 06:14 | 05:14 | 04:44
| 16:23 | 17:20 | 18:13 | 20:08 | 21:00 | 21:37
16 | 08:16 | 07:27 | 06:25 | 06:12 | 05:12 | 04:44
| 16:24 | 17:22 | 18:15 | 20:10 | 21:02 | 21:38
17 | 08:15 08:59 (12) | 07:25 | 06:22 | 06:09 | 05:11 | 04:44
| 16:26 5 09:04 (12) | 17:24 | 18:17 | 20:12 | 21:04 | 21:38
18 | 08:14 08:57 (12) | 07:23 | 06:20 | 06:07 | 05:09 | 04:44
| 16:28 11 09:08 (12) | 17:26 | 18:18 | 20:14 | 21:05 | 21:39
19 | 08:13 08:55 (12) | 07:21 | 06:17 | 06:05 | 05:08 | 04:44
| 16:29 15 09:10 (12) | 17:28 | 18:20 | 20:15 | 21:07 | 21:39
20 | 08:12 08:55 (12) | 07:19 | 06:15 | 06:03 | 05:06 | 04:44
| 16:31 17 09:12 (12) | 17:30 | 18:22 | 20:17 | 21:08 | 21:39
21 08:10 08:53 (12) | 07:17 07:43 (13) | 06:13 | 06:00 | 05:05 | 04:44
| 16:33 20  09:13 (12) | 17:32 10 07:55 (15) | 18:24 | 20:19 | 21:10 | 21:40
22| 08:09 08:53 (12) | 07:15 07:40 (13) | 06:10 | 05:58 | 05:03 | 04:44
| 16:35 22 09:15 (12) | 17:34 19  07:59 (15) | 18:26 | 20:21 | 21:11 | 21:40
23| 08:08 08:53 (12) | 07:13 07:39 (13) | 06:08 | 05:56 | 05:02 | 04:45
| 16:37 23 09:16 (12) | 17:36 23 08:02 (15) | 18:27 | 20:23 | 21:13 | 21:40
24 | 08:07 08:52 (12) | 07:10 07:38 (13) | 06:06 | 05:54 | 05:01 | 04:45
| 16:38 25 09:17 (12) | 17:38 25  08:03 (15) | 18:29 | 20:24 | 21:14 | 21:40
25 | 08:05 08:52 (12) | 07:08 07:37 (13) | 06:03 | 05:52 | 04:59 | 04:45
| 16:40 26 09:18 (12) | 17:40 27 08:04 (15) | 18:31 | 20:26 | 21:16 | 21:40
26 | 08:04 08:51 (12) | 07:06 07:36 (13) | 06:01 | 05:50 | 04:58 | 04:46
| 16:42 28 09:19 (12) | 17:41 28  08:04 (15) | 18:33 | 20:28 | 21:17 | 21:40
27| 08:03 08:50 (12) | 07:04 07:36 (13) | 05:58 | 05:48 | 04:57 | 04:46
| 16:44 29  09:19 (12) | 17:43 29  08:05 (15) | 18:35 | 20:30 | 21:18 | 21:40
28 | 08:01 08:51 (12) | 07:02 07:36 (13) | 05:56 | 05:45 | 04:56 | 04:47
| 16:46 29  09:20 (12) | 17:45 30 08:06 (15) | 18:36 | 20:31 | 21:20 | 21:40
29 | 08:00 08:50 (12) | | 06:54 | 05:43 | 04:55 | 04:47
| 16:48 30 09:20 (12) | | 19:38 | 20:33 | 21:21 | 21:40
30 | 07:58 08:50 (12) | | 06:51 | 05:41 | 04:54 | 04:48
| 16:49 30 09:20 (12) | | 19:40 | 20:35 | 21:22 | 21:39
31]07:57 08:51 (12) | | 06:49 | | 04:53 |
| 16:51 30 09:21 (12) | | 19:42 | | 21:23 |
Sonnenscheinstunden | 254 | 275 | 367 | 418 | 490 | 505
astr.max.mdgl.Beschattung | 340 | 474 | 194 | | |

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

think energy

Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

10.032000 1402/5  WINAPRO .

windPRO 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Projekt:

Kantow

Beschreibung:

DGM aus TOP50 BB

wpd onshore GmbH & Co. KG
Niederlassung Potsdam
Babelsberger StraRe 12
D-14473 Potsdam

SHADOW - Kalender

Berechnung: Vorbelastung (VB) BA 2Schattenrezeptor: B- 10 B
Voraussetzungen fur Berechnung des Schattenwurfs
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

[ Juli JAugust | SeptembejOktober
1] 04:48 | 05:27 | 06:19 | 07:10
| 21:39 | 21:06 | 20:01 | 18:49
2] 04:49 | 05:28 | 06:20 | 07:12
| 21:39 | 21:04 | 19:59 | 18:47
3| 04:50 | 05:30 | 06:22 | 07:13
| 21:38 | 21:02 | 19:56 | 18:45
4104:51 | 05:31 | 06:24 | 07:15
| 21:38 | 21:00 | 19:54 | 18:42
5] 04:51 | 05:33 | 06:25 | 07:17
| 21:37 | 20:58 | 19:52 | 18:40
6] 04:52 | 05:35 | 06:27 | 07:19
| 21:37 | 20:57 | 19:49 | 18:38
7]04:53 | 05:36 | 06:29 | 07:20
| 21:36 | 20:55 | 19:47 | 18:35
8| 04:54 | 05:38 | 06:31 | 07:22
| 21:36 | 20:53 | 19:45 | 18:33
9 | 04:55 | 05:40 | 06:32 | 07:24
| 21:35 | 20:51 | 19:42 | 18:31
10 | 04:56 | 05:41 | 06:34 | 07:26
| 21:34 | 20:49 | 19:40 | 18:28
11 | 04:57 | 05:43 | 06:36 | 07:27
| 21:33 | 20:47 | 19:38 | 18:26
12 | 04:58 | 05:45 | 06:37 | 07:29
| 21:32 | 20:45 | 19:35 | 18:24
13 | 05:00 | 05:46 | 06:39 | 07:31
| 21:31 | 20:43 | 19:33 | 18:21
14 | 05:01 | 05:48 | 06:41 | 07:33
| 21:30 | 20:41 | 19:30 | 18:19
15 | 05:02 | 05:50 | 06:42 | 07:35
| 21:29 | 20:39 | 19:28 | 18:17
16 | 05:03 | 05:51 | 06:44 | 07:36
| 21:28 | 20:37 | 19:25 | 18:15
17 | 05:05 | 05:53 | 06:46 | 07:38
| 21:27 | 20:35 | 19:23 | 18:12
18 | 05:06 | 05:55 | 06:48 | 07:40
| 21:26 | 20:32 | 19:21 | 18:10
19 | 05:07 | 05:57 | 06:49 | 07:42
| 21:25 | 20:30 | 19:18 | 18:08
20 | 05:09 | 05:58 | 06:51 | 07:44
| 21:24 | 20:28 | 19:16 | 18:06
21 05:10 | 06:00 | 06:53 | 07:46
| 21:22 | 20:26 | 19:13 | 18:04
22| 05:11 | 06:02 | 06:54 | 07:47
| 21:21 | 20:24 | 19:11 | 18:01
23] 05:13 | 06:03 | 06:56 | 07:49
| 21:20 | 20:22 | 19:09 | 17:59
24| 05:14 | 06:05 | 06:58 | 07:51
| 21:18 | 20:19 | 19:06 | 17:57
25| 05:16 | 06:07 | 07:00 | 06:53
| 21:17 | 20:17 | 19:04 | 16:55
26 | 05:17 | 06:08 | 07:01 | 06:55
| 21:15 | 20:15 | 19:01 | 16:53
27| 05:19 | 06:10 | 07:03 | 06:57
| 21:14 | 20:13 | 18:59 | 16:51
28 | 05:20 | 06:12 | 07:05 | 06:59
| 21:12 | 20:10 | 18:57 | 16:49
29| 05:22 | 06:14 | 07:06 | 07:00
| 21:11 | 20:08 | 18:54 | 16:47
30 | 05:23 | 06:15 | 07:08 | 07:02
| 21:09 | 20:06 | 18:52 | 16:45
31 ] 05:25 | 06:17 | | 07:04
| 21:07 | 20:03 | | 16:43
Sonnenscheinstunden | 507 | 457 | 382 | 330

astr.max.mdgl.Beschattung | | | |
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414

Lizenzierter Anwender:
wpd AG
Stephanitorshollwerk 3 (Haus LUV)
DE-28211 Bremen
+49 7142 77810
Murat Sahyazici / m.sahyazici@wpd.de

Berechnet:

think energy

19.03.2019 10:46/3.2.743

|November

| 07:06

| 16:41 19
| 07:08

| 16:39 21
| 07:10

| 16:37 24

08:27 (15) | 07:12
08:29 (15) | 16:35
08:22 (15) | 07:14
08:34 (15) | 16:33
08:20 (15) | 07:15
08:36 (15) | 16:32
08:17 (15) | 07:17
08:37 (15) | 16:30
08:16 (15) | 07:19
08:38 (15) | 16:28
08:15 (13) | 07:21
08:38 (15) | 16:26
08:13 (13) | 07:23
08:39 (15) | 16:25
08:11 (13) | 07:25
08:39 (15) | 16:23
08:10 (13) | 07:27
08:39 (15) | 16:21
08:09 (13) | 07:28
08:38 (15) | 16:20
08:08 (13) | 07:30
08:38 (15) | 16:18
08:08 (13) | 07:32
08:37 (15) | 16:17
08:08 (13) | 07:34
08:36 (15) | 16:15
08:09 (13) | 07:36
08:35 (15) | 16:14
08:09 (13) | 07:37
08:34 (15) | 16:12
08:10 (13) | 07:39
08:32 (15) | 16:11
08:12 (13) | 07:41
08:30 (15) | 16:10
08:15 (13) | 07:43
08:20 (13) | 16:09
| 07:44
| 16:07
| 07:46
| 16:06
| 07:48
| 16:05
| 07:50
| 16:04
| 07:51
| 16:03
| 07:53
| 16:02
| 07:54
| 16:01
| 07:56
| 16:00
08:32 (12) | 07:58
08:41 (12) | 15:59
08:29 (12) |
08:44 (12) |
| 262
I

25

27

29

29

30

30

30

30

30

30

29

29

27

26

25

23

22

20

17

15

11

604

| Dezember

08:27 (12) | 07:59
08:46 (12) | 15:58
08:26 (12) | 08:01
08:47 (12) | 15:58
08:25 (12) | 08:02
08:49 (12) | 15:57
08:24 (12) | 08:03
08:49 (12) | 15:56
08:23 (12) | 08:05
08:50 (12) | 15:56
08:22 (12) | 08:06
08:51 (12) | 15:55
08:22 (12) | 08:07
08:51 (12) | 15:55
08:22 (12) | 08:09
08:52 (12) | 15:55
08:22 (12) | 08:10
08:52 (12) | 15:54
08:22 (12) | 08:11
08:52 (12) | 15:54
08:22 (12) | 08:12
08:52 (12) | 15:54
08:22 (12) | 08:13
08:52 (12) | 15:54
08:22 (12) | 08:14
08:52 (12) | 15:54
08:23 (12) | 08:15
08:52 (12) | 15:54
08:23 (12) | 08:16
08:52 (12) | 15:54
08:24 (12) | 08:17
08:51 (12) | 15:54
08:25 (12) | 08:18
08:51 (12) | 15:54
08:26 (12) | 08:19
08:51 (12) | 15:54
08:27 (12) | 08:19
08:50 (12) | 15:54
08:28 (12) | 08:20
08:50 (12) | 15:55
08:29 (12) | 08:21
08:49 (12) | 15:55
08:31 (12) | 08:21
08:48 (12) | 15:56
08:32 (12) | 08:22
08:47 (12) | 15:56
08:34 (12) | 08:22
08:45 (12) | 15:57
08:37 (12) | 08:23
08:43 (12) | 15:57
| 08:23
| 15:58
| 08:23
| 15:59
| 08:23
| 16:00
| 08:23
| 16:00
| 08:24
| 16:01
| 08:24
| 16:02
| 238
|

Tabellen-Layout: Die Daten fur 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 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

10.032000 140276 WINAPRO .



Projekt:

Kantow

wpd onshore GmbH & Co. KG

Niederlassung Potsdam
Babelsberger StraRe 12
D-14473 Potsdam

SHADOW - Kalender

Berechnung: Vorbelastung (VB) BA 2Schattenrezeptor: C- 10 C

Beschreibung:

DGM aus TOP50 BB

Voraussetzungen fur Berechnung des Schattenwurfs

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

Lizenzierter Anwender:

wpd AG

Stephanitorshollwerk 3 (Haus LUV)

DE-28211 Bremen
+49 7142 77810

Murat Sahyazici / m.sahyazici@wpd.de

Berechnet:

19.03.2019 10:46/3.2.743

|Januar | Februar | Mérz 1 April | Mai | Juni
1]08:24 | 07:55 08:55 (12) | 06:59 07:42 (13) | 06:46 | 05:39 | 04:52
| 16:04 | 16:53 28 09:23 (12) | 17:47 27 08:09 (15) | 19:43 | 20:37 | 21:25
2]08:23 | 07:53 08:56 (12) | 06:57 07:44 (13) | 06:44 | 05:37 | 04:51
| 16:05 | 16:55 27 09:23 (12) | 17:49 24 08:08 (15) | 19:45 | 20:38 | 21:26
3] 08:23 | 07:52 08:56 (12) | 06:55 07:47 (13) | 06:42 | 05:35 | 04:50
| 16:06 | 16:57 26 09:22 (12) | 17:51 21 08:08 (15) | 19:47 | 20:40 | 21:27
4108:23 | 07:50 08:58 (12) | 06:53 07:47 (15) | 06:39 | 05:33 | 04:49
| 16:07 | 16:59 25  09:23 (12) | 17:53 19  08:06 (15) | 19:49 | 20:42 | 21:28
5108:23 | 07:48 08:59 (12) | 06:50 07:49 (15) | 06:37 | 05:31 | 04:49
| 16:08 | 17:01 23 09:22 (12) | 17:55 15 08:04 (15) | 19:51 | 20:44 | 21:29
6] 08:22 | 07:46 09:00 (12) | 06:48 07:52 (15) | 06:35 | 05:30 | 04:48
| 16:10 | 17:03 21 09:21 (12) | 17:56 9 08:01(15) | 19:52 | 20:45 | 21:30
7108:22 | 07:45 09:01 (12) | 06:46 | 06:32 | 05:28 | 04:47
| 16:11 | 17:05 18 09:19 (12) | 17:58 | 19:54 | 20:47 | 21:31
8] 08:21 | 07:43 09:03 (12) | 06:43 | 06:30 | 05:26 | 04:47
| 16:12 | 17:07 14 09:17 (12) | 18:00 | 19:56 | 20:49 | 21:32
9]08:21 | 07:41 09:06 (12) | 06:41 | 06:28 | 05:24 | 04:46
| 16:14 | 17:09 8 09:14 (12) | 18:02 | 19:58 | 20:50 | 21:33
10 | 08:20 | 07:39 | 06:39 | 06:25 | 05:22 | 04:46
| 16:15 | 17:11 | 18:04 | 19:59 | 20:52 | 21:34
11 | 08:20 | 07:37 | 06:36 | 06:23 | 05:20 | 04:45
| 16:17 117:13 | 18:06 | 20:01 | 20:54 | 21:34
12| 08:19 | 07:35 | 06:34 | 06:21 | 05:19 | 04:45
| 16:18 | 17:15 | 18:07 | 20:03 | 20:56 | 21:35
13 ] 08:18 1 07:33 | 06:32 | 06:18 | 05:17 | 04:45
| 16:20 | 17:16 | 18:09 | 20:05 | 20:57 | 21:36
14| 08:17 09:01 (12) | 07:31 | 06:29 | 06:16 | 05:15 | 04:44
| 16:21 8 09:09 (12) | 17:18 | 18:11 | 20:07 | 20:59 | 21:37
15 | 08:17 08:59 (12) | 07:29 | 06:27 | 06:14 | 05:14 | 04:44
| 16:23 12 09:11 (12) | 17:20 | 18:13 | 20:08 | 21:00 | 21:37
16 | 08:16 08:58 (12) | 07:27 | 06:25 | 06:12 | 05:12 | 04:44
| 16:24 15 09:13 (12) | 17:22 | 18:15 | 20:10 | 21:02 | 21:38
17 | 08:15 08:56 (12) | 07:25 | 06:22 | 06:09 | 05:11 | 04:44
| 16:26 18 09:14 (12) | 17:24 | 18:17 | 20:12 | 21:04 | 21:38
18 | 08:14 08:56 (12) | 07:23 | 06:20 | 06:07 | 05:09 | 04:44
| 16:28 20 09:16 (12) | 17:26 | 18:18 | 20:14 | 21:05 | 21:39
19 | 08:13 08:56 (12) | 07:21 07:47 (13) | 06:17 | 06:05 | 05:08 | 04:44
| 16:29 21 09:17 (12) | 17:28 17 08:04 (15) | 18:20 | 20:15 | 21:07 | 21:39
20 | 08:12 08:55 (12) | 07:19 07:45 (13) | 06:15 | 06:03 | 05:06 | 04:44
| 16:31 23 09:18 (12) | 17:30 21  08:06 (15) | 18:22 | 20:17 | 21:08 | 21:39
21 08:10 08:54 (12) | 07:17 07:43 (13) | 06:13 | 06:00 | 05:05 | 04:44
| 16:33 25 09:19 (12) | 17:32 25  08:08 (15) | 18:24 | 20:19 | 21:10 | 21:40
22| 08:09 08:54 (12) | 07:15 07:42 (13) | 06:10 | 05:58 | 05:03 | 04:44
| 16:35 26 09:20 (12) | 17:34 26 08:08 (15) | 18:26 | 20:21 | 21:11 | 21:40
23| 08:08 08:55 (12) | 07:13 07:41 (13) | 06:08 | 05:56 | 05:02 | 04:45
| 16:37 26 09:21 (12) | 17:36 28  08:09 (15) | 18:27 | 20:23 | 21:13 | 21:40
24 | 08:07 08:54 (12) | 07:10 07:41 (13) | 06:06 | 05:54 | 05:01 | 04:45
| 16:38 27 09:21 (12) | 17:38 29  08:10 (15) | 18:29 | 20:24 | 21:14 | 21:40
25 | 08:05 08:54 (12) | 07:08 07:41 (13) | 06:03 | 05:52 | 04:59 | 04:45
| 16:40 28 09:22 (12) | 17:40 30 08:11 (15) | 18:31 | 20:26 | 21:16 | 21:40
26 | 08:04 08:54 (12) | 07:06 07:40 (13) | 06:01 | 05:50 | 04:58 | 04:46
| 16:42 28 09:22 (12) | 17:41 30 08:10 (15) | 18:33 | 20:28 | 21:17 | 21:40
27| 08:03 08:54 (12) | 07:04 07:41 (13) | 05:58 | 05:48 | 04:57 | 04:46
| 16:44 28 09:22 (12) | 17:43 29  08:10 (15) | 18:35 | 20:30 | 21:18 | 21:40
28 | 08:01 08:54 (12) | 07:02 07:42 (13) | 05:56 | 05:45 | 04:56 | 04:47
| 16:46 29  09:23 (12) | 17:45 28  08:10 (15) | 18:36 | 20:31 | 21:20 | 21:40
29 | 08:00 08:54 (12) | | 06:54 | 05:43 | 04:55 | 04:47
| 16:48 29 09:23 (12) | | 19:38 | 20:33 | 21:21 | 21:40
30 | 07:58 08:54 (12) | | 06:51 | 05:41 | 04:54 | 04:48
| 16:49 29  09:23 (12) | | 19:40 | 20:35 | 21:22 | 21:39
31]07:57 08:55 (12) | | 06:49 | | 04:53 |
| 16:51 29 09:24 (12) | | 19:42 | | 21:23 |
Sonnenscheinstunden | 254 | 275 | 367 | 418 | 490 | 505
astr.max.mdgl.Beschattung | 421 | 453 | 115 | | |

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

think energy

Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

10.032000 140277  WINAPRO .

windPRO 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Projekt:

Kantow

Beschreibung:

DGM aus TOP50 BB

wpd onshore GmbH & Co. KG
Niederlassung Potsdam
Babelsberger StraRe 12
D-14473 Potsdam

SHADOW - Kalender

Berechnung: Vorbelastung (VB) BA 2Schattenrezeptor: C- 10 C
Voraussetzungen fur Berechnung des Schattenwurfs
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

[ Juli JAugust | SeptembejOktober
1] 04:48 | 05:27 | 06:19 | 07:10
| 21:39 | 21:06 | 20:01 | 18:49
2] 04:49 | 05:28 | 06:20 | 07:12
| 21:39 | 21:04 | 19:59 | 18:47
3| 04:50 | 05:30 | 06:22 | 07:13
| 21:38 | 21:02 | 19:56 | 18:45
4104:51 | 05:31 | 06:24 | 07:15
| 21:38 | 21:00 | 19:54 | 18:42
5] 04:51 | 05:33 | 06:25 | 07:17
| 21:37 | 20:58 | 19:52 | 18:40
6] 04:52 | 05:35 | 06:27 | 07:19
| 21:37 | 20:57 | 19:49 | 18:38
7]04:53 | 05:36 | 06:29 | 07:20
| 21:36 | 20:55 | 19:47 | 18:35
8| 04:54 | 05:38 | 06:31 | 07:22
| 21:36 | 20:53 | 19:45 | 18:33
9 | 04:55 | 05:40 | 06:32 | 07:24
| 21:35 | 20:51 | 19:42 | 18:31
10 | 04:56 | 05:41 | 06:34 | 07:26
| 21:34 | 20:49 | 19:40 | 18:28
11 | 04:57 | 05:43 | 06:36 | 07:27
| 21:33 | 20:47 | 19:38 | 18:26
12 | 04:58 | 05:45 | 06:37 | 07:29
| 21:32 | 20:45 | 19:35 | 18:24
13 | 05:00 | 05:46 | 06:39 | 07:31
| 21:31 | 20:43 | 19:33 | 18:21
14 | 05:01 | 05:48 | 06:41 | 07:33
| 21:30 | 20:41 | 19:30 | 18:19
15 | 05:02 | 05:50 | 06:42 | 07:35
| 21:29 | 20:39 | 19:28 | 18:17
16 | 05:03 | 05:51 | 06:44 | 07:36
| 21:28 | 20:37 | 19:25 | 18:15
17 | 05:05 | 05:53 | 06:46 | 07:38
| 21:27 | 20:35 | 19:23 | 18:12
18 | 05:06 | 05:55 | 06:48 | 07:40
| 21:26 | 20:32 | 19:21 | 18:10
19 | 05:07 | 05:57 | 06:49 | 07:42
| 21:25 | 20:30 | 19:18 | 18:08
20 | 05:09 | 05:58 | 06:51 | 07:44
| 21:24 | 20:28 | 19:16 | 18:06
21 05:10 | 06:00 | 06:53 | 07:46
| 21:22 | 20:26 | 19:13 | 18:04
22| 05:11 | 06:02 | 06:54 | 07:47
| 21:21 | 20:24 | 19:11 | 18:01
23] 05:13 | 06:03 | 06:56 | 07:49
| 21:20 | 20:22 | 19:09 | 17:59
24| 05:14 | 06:05 | 06:58 | 07:51
| 21:18 | 20:19 | 19:06 | 17:57
25| 05:16 | 06:07 | 07:00 | 06:53
| 21:17 | 20:17 | 19:04 | 16:55
26 | 05:17 | 06:08 | 07:01 | 06:55
| 21:15 | 20:15 | 19:01 | 16:53
27| 05:19 | 06:10 | 07:03 | 06:57
| 21:14 | 20:13 | 18:59 | 16:51
28 | 05:20 | 06:12 | 07:05 | 06:59
| 21:12 | 20:10 | 18:57 | 16:49
29| 05:22 | 06:14 | 07:06 | 07:00
| 21:11 | 20:08 | 18:54 | 16:47
30 | 05:23 | 06:15 | 07:08 | 07:02
| 21:09 | 20:06 | 18:52 | 16:45
31 ] 05:25 | 06:17 | | 07:04
| 21:07 | 20:03 | | 16:43
Sonnenscheinstunden | 507 | 457 | 382 | 330

astr.max.mdgl.Beschattung | | | |

13

17

19

23

26

28

29

29

30

30

29

27

26

24

21

15

389

Lizenzierter Anwender:
wpd AG
Stephanitorshollwerk 3 (Haus LUV)
DE-28211 Bremen
+49 7142 77810
Murat Sahyazici / m.sahyazici@wpd.de

Berechnet:

think energy

19.03.2019 10:46/3.2.743

|November

| 07:06

| 16:41

| 07:08

| 16:39 10
| 07:10

| 16:37 15
| 07:12

| 16:35 18
| 07:14

| 16:33 22
| 07:15

| 16:32 24

08:30 (15) | 07:17
08:33 (15) | 16:30
08:25 (15) | 07:19
08:38 (15) | 16:28
08:23 (15) | 07:21
08:40 (15) | 16:26
08:22 (15) | 07:23
08:41 (15) | 16:25
08:19 (13) | 07:25
08:42 (15) | 16:23
08:17 (13) | 07:27
08:43 (15) | 16:21
08:14 (13) | 07:28
08:42 (15) | 16:20
08:13 (13) | 07:30
08:42 (15) | 16:18
08:13 (13) | 07:32
08:42 (15) | 16:17
08:12 (13) | 07:34
08:42 (15) | 16:15
08:12 (13) | 07:36
08:42 (15) | 16:14
08:12 (13) | 07:37
08:41 (15) | 16:12
08:13 (13) | 07:39
08:40 (15) | 16:11
08:13 (13) | 07:41
08:39 (15) | 16:10
08:14 (13) | 07:43
08:38 (15) | 16:09
08:15 (13) | 07:45
08:36 (15) | 16:07
08:18 (13) | 07:46
08:33 (15) | 16:06

| 07:48

| 16:05

| 07:50

| 16:04

| 07:51

| 16:03

| 07:53

| 16:02

| 07:54

| 16:01

| 07:56

| 16:00

| 07:58

| 15:59

|
|
| 262
|

26

26

28

28

29

29

29

29

29

28

28

27

26

26

25

23

21

20

18

15

12

619

| Dezember

| 07:59
| 15:58
08:35 (12) | 08:01
08:45 (12) | 15:58
08:32 (12) | 08:02
08:47 (12) | 15:57
08:31 (12) | 08:03
08:49 (12) | 15:56
08:29 (12) | 08:05
08:51 (12) | 15:56
08:28 (12) | 08:06
08:52 (12) | 15:55
08:27 (12) | 08:07
08:53 (12) | 15:55
08:27 (12) | 08:09
08:53 (12) | 15:55
08:26 (12) | 08:10
08:54 (12) | 15:54
08:26 (12) | 08:11
08:54 (12) | 15:54
08:26 (12) | 08:12
08:55 (12) | 15:54
08:26 (12) | 08:13
08:55 (12) | 15:54
08:26 (12) | 08:14
08:55 (12) | 15:54
08:26 (12) | 08:15
08:55 (12) | 15:54
08:26 (12) | 08:16
08:55 (12) | 15:54
08:27 (12) | 08:17
08:55 (12) | 15:54
08:27 (12) | 08:18
08:55 (12) | 15:54
08:28 (12) | 08:19
08:55 (12) | 15:54
08:29 (12) | 08:19
08:55 (12) | 15:54
08:29 (12) | 08:20
08:55 (12) | 15:55
08:30 (12) | 08:21
08:55 (12) | 15:55
08:31 (12) | 08:21
08:54 (12) | 15:56
08:33 (12) | 08:22
08:54 (12) | 15:56
08:33 (12) | 08:22
08:53 (12) | 15:57
08:34 (12) | 08:23
08:52 (12) | 15:57
08:36 (12) | 08:23
08:51 (12) | 15:58
08:38 (12) | 08:23
08:50 (12) | 15:59
08:41 (12) | 08:23
08:49 (12) | 16:00
| 08:23
| 16:00
| 08:24
| 16:01
| 08:24
| 16:02
| 238
|

Tabellen-Layout: Die Daten fur 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 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

10.032000 140278 WINAPRO .



Projekt:

Kantow

wpd onshore GmbH & Co. KG

Niederlassung Potsdam
Babelsberger StraRe 12
D-14473 Potsdam

SHADOW - Kalender

Berechnung: Vorbelastung (VB) BA 2Schattenrezeptor: D - IO D

Beschreibung:

DGM aus TOP50 BB

Voraussetzungen fur Berechnung des Schattenwurfs

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

Lizenzierter Anwender:

wpd AG

Stephanitorshollwerk 3 (Haus LUV)

DE-28211 Bremen
+49 7142 77810

Murat Sahyazici / m.sahyazici@wpd.de

Berechnet:

19.03.2019 10:46/3.2.743

|Januar | Februar | Mérz 1 April | Mai | Juni
1]08:24 | 07:55 09:01 (12) | 06:59 07:48 (13) | 06:46 | 05:39 | 04:52
| 16:04 | 16:53 25 09:26 (12) | 17:47 23 08:11 (15) | 19:43 | 20:37 | 21:25
2]08:23 | 07:53 09:02 (12) | 06:57 07:52 (15) | 06:44 | 05:37 | 04:51
| 16:05 | 16:55 24 09:26 (12) | 17:49 18  08:10 (15) | 19:45 | 20:38 | 21:26
3] 08:23 | 07:52 09:02 (12) | 06:55 07:54 (15) | 06:42 | 05:35 | 04:50
| 16:06 | 16:57 23 09:25(12) | 17:51 15  08:09 (15) | 19:47 | 20:40 | 21:27
4108:23 | 07:50 09:04 (12) | 06:53 07:56 (15) | 06:39 | 05:33 | 04:49
| 16:07 | 16:59 21 09:25 (12) | 17:53 9  08:05(15) | 19:49 | 20:42 | 21:28
5108:23 | 07:48 09:06 (12) | 06:50 | 06:37 | 05:31 | 04:49
| 16:08 | 17:01 17 09:23 (12) | 17:55 | 19:51 | 20:44 | 21:29
6] 08:22 | 07:46 09:08 (12) | 06:48 | 06:35 | 05:30 | 04:48
| 16:10 | 17:03 13 09:21 (12) | 17:56 | 19:52 | 20:45 | 21:30
7108:22 | 07:45 09:12 (12) | 06:46 | 06:32 | 05:28 | 04:47
| 16:11 | 17:05 5 09:17 (12) | 17:58 | 19:54 | 20:47 | 21:31
8] 08:21 | 07:43 | 06:43 | 06:30 | 05:26 | 04:47
| 16:12 | 17:07 | 18:00 | 19:56 | 20:49 | 21:32
9]08:21 | 07:41 | 06:41 | 06:28 | 05:24 | 04:46
| 16:14 | 17:09 | 18:02 | 19:58 | 20:50 | 21:33
10 | 08:20 09:04 (12) | 07:39 | 06:39 | 06:25 | 05:22 | 04:46
| 16:15 6 09:10 (12) | 17:11 | 18:04 | 19:59 | 20:52 | 21:34
11 | 08:20 09:03 (12) | 07:37 | 06:36 | 06:23 | 05:20 | 04:45
| 16:17 10  09:13 (12) | 17:13 | 18:06 | 20:01 | 20:54 | 21:34
12| 08:19 09:02 (12) | 07:35 | 06:34 | 06:21 | 05:19 | 04:45
| 16:18 13 09:15 (12) | 17:15 | 18:07 | 20:03 | 20:56 | 21:35
13 ] 08:18 09:01 (12) | 07:33 | 06:32 | 06:18 | 05:17 | 04:45
| 16:20 16 09:17 (12) | 17:16 | 18:09 | 20:05 | 20:57 | 21:36
14| 08:17 09:00 (12) | 07:31 | 06:29 | 06:16 | 05:15 | 04:44
| 16:21 18 09:18 (12) | 17:18 | 18:11 | 20:07 | 20:59 | 21:37
15 | 08:17 09:00 (12) | 07:29 | 06:27 | 06:14 | 05:14 | 04:44
| 16:23 19  09:19 (12) | 17:20 | 18:13 | 20:08 | 21:00 | 21:37
16 | 08:16 08:59 (12) | 07:27 | 06:25 | 06:12 | 05:12 | 04:44
| 16:24 22 09:21 (12) | 17:22 | 18:15 | 20:10 | 21:02 | 21:38
17 | 08:15 08:58 (12) | 07:25 07:51 (13) | 06:22 | 06:09 | 05:11 | 04:44
| 16:26 23 09:21 (12) | 17:24 16  08:08 (15) | 18:17 | 20:12 | 21:04 | 21:38
18 | 08:14 08:58 (12) | 07:23 07:48 (13) | 06:20 | 06:07 | 05:09 | 04:44
| 16:28 24 09:22 (12) | 17:26 22 08:10 (15) | 18:18 | 20:14 | 21:05 | 21:39
19 | 08:13 08:58 (12) | 07:21 07:47 (13) | 06:17 | 06:05 | 05:08 | 04:44
| 16:29 25  09:23 (12) | 17:28 25  08:12 (15) | 18:20 | 20:15 | 21:07 | 21:39
20 | 08:12 08:58 (12) | 07:19 07:46 (13) | 06:15 | 06:03 | 05:06 | 04:44
| 16:31 26 09:24 (12) | 17:30 27 08:13 (15) | 18:22 | 20:17 | 21:08 | 21:39
21 08:10 08:57 (12) | 07:17 07:45 (13) | 06:13 | 06:00 | 05:05 | 04:44
| 16:33 27 09:24 (12) | 17:32 29  08:14 (15) | 18:24 | 20:19 | 21:10 | 21:40
22| 08:09 08:58 (12) | 07:15 07:44 (13) | 06:10 | 05:58 | 05:03 | 04:44
| 16:35 27 09:25 (12) | 17:34 30 08:14 (15) | 18:26 | 20:21 | 21:11 | 21:40
23| 08:08 08:58 (12) | 07:13 07:44 (13) | 06:08 | 05:56 | 05:02 | 04:45
| 16:37 28 09:26 (12) | 17:36 31 08:15 (15) | 18:27 | 20:23 | 21:13 | 21:40
24 | 08:07 08:58 (12) | 07:10 07:44 (13) | 06:06 | 05:54 | 05:01 | 04:45
| 16:38 28 09:26 (12) | 17:38 31 08:15 (15) | 18:29 | 20:24 | 21:14 | 21:40
25 | 08:05 08:58 (12) | 07:08 07:45 (13) | 06:03 | 05:52 | 04:59 | 04:45
| 16:40 29  09:27 (12) | 17:40 30 08:15 (15) | 18:31 | 20:26 | 21:16 | 21:40
26 | 08:04 08:58 (12) | 07:06 07:44 (13) | 06:01 | 05:50 | 04:58 | 04:46
| 16:42 29 09:27 (12) | 17:41 30 08:14 (15) | 18:33 | 20:28 | 21:17 | 21:40
27| 08:03 08:58 (12) | 07:04 07:45 (13) | 05:58 | 05:48 | 04:57 | 04:46
| 16:44 29  09:27 (12) | 17:43 29  08:14 (15) | 18:35 | 20:30 | 21:18 | 21:40
28 | 08:01 08:59 (12) | 07:02 07:47 (13) | 05:56 | 05:45 | 04:56 | 04:47
| 16:46 28 09:27 (12) | 17:45 26 08:13 (15) | 18:36 | 20:31 | 21:20 | 21:40
29 | 08:00 08:59 (12) | | 06:54 | 05:43 | 04:55 | 04:47
| 16:48 28 09:27 (12) | | 19:38 | 20:33 | 21:21 | 21:40
30 | 07:58 08:59 (12) | | 06:51 | 05:41 | 04:54 | 04:48
| 16:49 28 09:27 (12) | | 19:40 | 20:35 | 21:22 | 21:39
31]07:57 09:00 (12) | | 06:49 | | 04:53 |
| 16:51 27 09:27 (12) | | 19:42 | | 21:23 |
Sonnenscheinstunden | 254 | 275 | 367 | 418 | 490 | 505
astr.max.mdgl.Beschattung | 510 | 454 | 65 | | |

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

think energy

Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

10.032000 140279 WINAPRO .

windPRO 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Projekt:

Kantow

Beschreibung:

DGM aus TOP50 BB

wpd onshore GmbH & Co. KG

Niederlassung Potsdam
Babelsberger StraRe 12
D-14473 Potsdam

SHADOW - Kalender

Berechnung: Vorbelastung (VB) BA 2Schattenrezeptor: D - IO D
Voraussetzungen fur Berechnung des Schattenwurfs

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

13uli

1]04:48
| 21:39
2| 04:49
| 21:39
3| 04:50
| 21:38
4] 04:51
| 21:38
5] 04:51
| 21:37
6 | 04:52
| 21:37
7] 04:53
| 21:36
8| 04:54
| 21:36
9 | 04:55
| 21:35
10 | 04:56
| 21:34
11 | 04:57
| 21:33
12 | 04:58
| 21:32
13 | 05:00
| 21:31
14 | 05:01
| 21:30
15 | 05:02
| 21:29
16 | 05:03
| 21:28
17 | 05:05
| 21:27
18 | 05:06
| 21:26
19 | 05:07
| 21:25
20 | 05:09
| 21:24
21| 05:10
| 21:22
22| 05:11
| 21:21
23] 05:13
| 21:20
24| 05:14
| 21:18
25| 05:16
| 21:17
26 | 05:17
| 21:15
27 | 05:19
| 21:14
28 | 05:20
| 21:12
29 | 05:22
| 21:11
30 | 05:23
| 21:09
31| 05:25
| 21:07
Sonnenscheinstunden | 507
astr.max.mdgl.Beschattung |

] August

| 05:27
| 21:06
| 05:28
| 21:04
| 05:30
| 21:02
| 05:31
| 21:00
| 05:33
| 20:58
| 05:35
| 20:57
| 05:36
| 20:55
| 05:38
| 20:53
| 05:40
| 20:51
| 05:41
| 20:49
| 05:43
| 20:47
| 05:45
| 20:45
| 05:46
| 20:43
| 05:48
| 20:41
| 05:50
| 20:39
| 05:51
| 20:37
| 05:53
| 20:35
| 05:55
| 20:32
| 05:57
| 20:30
| 05:58
| 20:28
| 06:00
| 20:26
| 06:02
| 20:24
| 06:03
| 20:22
| 06:05
| 20:19
| 06:07
| 20:17
| 06:08
| 20:15
| 06:10
| 20:13
| 06:12
| 20:10
| 06:14
| 20:08
| 06:15
| 20:06
| 06:17
| 20:03
| 457
|

| SeptembefOktober
| 06:19 | 07:10
| 20:01 | 18:49
| 06:20 | 07:12
| 19:59 | 18:47
| 06:22 | 07:13
| 19:56 | 18:45
| 06:24 | 07:15
| 19:54 | 18:42
| 06:25 | 07:17
| 19:52 | 18:40
| 06:27 | 07:19
| 19:49 | 18:38
| 06:29 | 07:20
| 19:47 | 18:35
| 06:31 | 07:22
| 19:45 | 18:33
| 06:32 | 07:24
| 19:42 | 18:31
| 06:34 | 07:26
| 19:40 | 18:28
| 06:36 | 07:27
| 19:38 | 18:26
| 06:37 | 07:29
| 19:35 | 18:24
| 06:39 | 07:31
| 19:33 | 18:21
| 06:41 | 07:33
| 19:30 | 18:19
| 06:42 | 07:35
| 19:28 | 18:17
| 06:44 | 07:36
| 19:25 | 18:15
| 06:46 | 07:38
| 19:23 | 18:12
| 06:48 | 07:40
| 19:21 | 18:10
| 06:49 | 07:42
| 19:18 | 18:08
| 06:51 | 07:44
| 19:16 | 18:06
| 06:53 | 07:46
| 19:13 | 18:04
| 06:54 | 07:47
| 19:11 | 18:01
| 06:56 | 07:49
| 19:09 | 17:59
| 06:58 | 07:51
| 19:06 | 17:57
| 07:00 | 06:53
| 19:04 | 16:55
| 07:01 | 06:55
| 19:01 | 16:53
| 07:03 | 06:57
| 18:59 | 16:51
| 07:05 | 06:59
| 18:57 | 16:49
| 07:06 | 07:00
| 18:54 | 16:47
| 07:08 | 07:02
| 18:52 | 16:45
| | 07:04
| | 16:43
| 382 | 330
I I

13

17

19

25

28

29

30

30

31

31

30

28

26

24

21

11

396

Lizenzierter Anwender:
wpd AG
Stephanitorshollwerk 3 (Haus LUV)
DE-28211 Bremen
+49 7142 77810
Murat Sahyazici / m.sahyazici@wpd.de

Berechnet:

think energy

19.03.2019 10:46/3.2.743

|November
| 07:06
| 16:41
| 07:08
| 16:39
| 07:10
| 16:37
| 07:12
| 16:35 7
| 07:14
| 16:33 14
| 07:15
| 16:32 18
| 07:17
| 16:30 20
| 07:19
| 16:28 23
08:34 (15) | 07:21
08:37 (15) | 16:26 25
08:29 (15) | 07:23
08:42 (15) | 16:25 25
08:27 (15) | 07:25
08:44 (15) | 16:23 27
08:26 (13) | 07:27
08:45 (15) | 16:21 28
08:20 (13) | 07:28
08:45 (15) | 16:20 28
08:18 (13) | 07:30
08:46 (15) | 16:18 28
08:17 (13) | 07:32
08:46 (15) | 16:17 29
08:16 (13) | 07:34
08:46 (15) | 16:15 29
08:16 (13) | 07:36
08:46 (15) | 16:14 29
08:15 (13) | 07:37
08:46 (15) | 16:12 28
08:15 (13) | 07:39
08:46 (15) | 16:11 28
08:15 (13) | 07:41
08:45 (15) | 16:10 27
08:16 (13) | 07:43
08:44 (15) | 16:09 27
08:17 (13) | 07:45
08:43 (15) | 16:07 26
08:18 (13) | 07:46
08:42 (15) | 16:06 25
08:19 (13) | 07:48
08:40 (15) | 16:05 24
07:23 (13) | 07:50
07:37 (15) | 16:04 23
| 07:51
| 16:03 22
| 07:53
| 16:02 20
| 07:54
| 16:01 18
| 07:56
| 16:00 16
| 07:58
| 15:59 13
|
|
| 262
| 627

| Dezember

| 07:59 08:45 (12)
| 15:58 11 08:56 (12)
| 08:01 08:47 (12)
| 15:58 6 08:53(12)
| 08:02

| 15:57

08:41 (12) | 08:03
08:48 (12) | 15:56
08:37 (12) | 08:05
08:51 (12) | 15:56
08:35 (12) | 08:06
08:53 (12) | 15:55
08:34 (12) | 08:07
08:54 (12) | 15:55
08:33 (12) | 08:09
08:56 (12) | 15:55
08:32 (12) | 08:10
08:57 (12) | 15:54
08:32 (12) | 08:11
08:57 (12) | 15:54
08:31 (12) | 08:12
08:58 (12) | 15:54
08:31 (12) | 08:13
08:59 (12) | 15:54
08:31 (12) | 08:14
08:59 (12) | 15:54
08:31 (12) | 08:15
08:59 (12) | 15:54
08:31 (12) | 08:16
09:00 (12) | 15:54
08:31 (12) | 08:17
09:00 (12) | 15:54
08:31 (12) | 08:18
09:00 (12) | 15:54
08:32 (12) | 08:19
09:00 (12) | 15:54
08:32 (12) | 08:19
09:00 (12) | 15:54
08:33 (12) | 08:20
09:00 (12) | 15:55
08:33 (12) | 08:21
09:00 (12) | 15:55
08:34 (12) | 08:21
09:00 (12) | 15:56
08:35 (12) | 08:22
09:00 (12) | 15:56
08:35 (12) | 08:22
08:59 (12) | 15:57
08:36 (12) | 08:23
08:59 (12) | 15:57
08:37 (12) | 08:23
08:59 (12) | 15:58
08:39 (12) | 08:23
08:59 (12) | 15:59
08:40 (12) | 08:23
08:58 (12) | 16:00
08:41 (12) | 08:23
08:57 (12) | 16:00
08:43 (12) | 08:24
08:56 (12) | 16:01
| 08:24
| 16:02
| 238
|

17

Tabellen-Layout: Die Daten fur 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 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

10.032000 1402710 WINAPRO .



Projekt:

Kantow

wpd onshore GmbH & Co. KG

Niederlassung Potsdam
Babelsberger StraRe 12
D-14473 Potsdam

SHADOW - Kalender

Berechnung: Vorbelastung (VB) BA 2Schattenrezeptor: E- IO E

Beschreibung:

DGM aus TOP50 BB

Voraussetzungen fur Berechnung des Schattenwurfs

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

Lizenzierter Anwender:

wpd AG

Stephanitorshollwerk 3 (Haus LUV)

DE-28211 Bremen
+49 7142 77810

Murat Sahyazici / m.sahyazici@wpd.de

Berechnet:

19.03.2019 10:46/3.2.743

|Januar | Februar | Mérz 1 April | Mai | Juni
1]08:24 | 07:55 09:09 (12) | 06:59 07:57 (15) | 06:46 | 05:39 | 04:52
| 16:04 | 16:53 22 09:31(12) | 17:47 17 08:14 (15) | 19:43 | 20:37 | 21:25
2]08:23 | 07:53 09:10 (12) | 06:57 07:59 (15) | 06:44 | 05:37 | 04:51
| 16:05 | 16:55 19 09:29 (12) | 17:49 13 08:12 (15) | 19:45 | 20:38 | 21:26
3] 08:23 | 07:52 09:11 (12) | 06:55 08:04 (15) | 06:42 | 05:35 | 04:50
| 16:06 | 16:57 17 09:28 (12) | 17:51 3 08:07 (15) | 19:47 | 20:40 | 21:27
4108:23 | 07:50 09:14 (12) | 06:53 | 06:39 | 05:33 | 04:49
| 16:07 | 16:59 12 09:26 (12) | 17:53 | 19:49 | 20:42 | 21:28
5108:23 09:08 (12) | 07:48 09:19 (12) | 06:50 | 06:37 | 05:31 | 04:49
| 16:08 7 09:15(12) | 17:01 3 09:22 (12) | 17:55 | 19:51 | 20:44 | 21:29
6] 08:22 09:06 (12) | 07:46 | 06:48 | 06:35 | 05:30 | 04:48
| 16:10 10  09:16 (12) | 17:03 | 17:56 | 19:52 | 20:45 | 21:30
7108:22 09:06 (12) | 07:45 | 06:46 | 06:32 | 05:28 | 04:47
| 16:11 13 09:19 (12) | 17:05 | 17:58 | 19:54 | 20:47 | 21:31
8] 08:21 09:05 (12) | 07:43 | 06:43 | 06:30 | 05:26 | 04:47
| 16:12 15 09:20 (12) | 17:07 | 18:00 | 19:56 | 20:49 | 21:32
9]08:21 09:04 (12) | 07:41 | 06:41 | 06:28 | 05:24 | 04:46
| 16:14 17 09:21 (12) | 17:09 | 18:02 | 19:58 | 20:50 | 21:33
10 | 08:20 09:04 (12) | 07:39 | 06:39 | 06:25 | 05:22 | 04:46
| 16:15 18 09:22 (12) | 17:11 | 18:04 | 19:59 | 20:52 | 21:34
11 | 08:20 09:04 (12) | 07:37 | 06:36 | 06:23 | 05:20 | 04:45
| 16:17 20 09:24 (12) | 17:13 | 18:06 | 20:01 | 20:54 | 21:34
12| 08:19 09:04 (12) | 07:35 | 06:34 | 06:21 | 05:19 | 04:45
| 16:18 21 09:25(12) | 17:15 | 18:07 | 20:03 | 20:56 | 21:35
13 ] 08:18 09:03 (12) | 07:33 | 06:32 | 06:18 | 05:17 | 04:45
| 16:20 23 09:26 (12) | 17:16 | 18:09 | 20:05 | 20:57 | 21:36
14| 08:17 09:03 (12) | 07:31 | 06:29 | 06:16 | 05:15 | 04:44
| 16:21 24 09:27 (12) | 17:18 | 18:11 | 20:07 | 20:59 | 21:37
15 | 08:17 09:03 (12) | 07:29 08:03 (15) | 06:27 | 06:14 | 05:14 | 04:44
| 16:23 25 09:28 (12) | 17:20 10 08:13 (15) | 18:13 | 20:08 | 21:00 | 21:37
16 | 08:16 09:03 (12) | 07:27 07:53 (13) | 06:25 | 06:12 | 05:12 | 04:44
| 16:24 26 09:29 (12) | 17:22 21 08:14 (15) | 18:15 | 20:10 | 21:02 | 21:38
17 | 08:15 09:02 (12) | 07:25 07:51 (13) | 06:22 | 06:09 | 05:11 | 04:44
| 16:26 27 09:29 (12) | 17:24 25  08:16 (15) | 18:17 | 20:12 | 21:04 | 21:38
18 | 08:14 09:02 (12) | 07:23 07:49 (13) | 06:20 | 06:07 | 05:09 | 04:44
| 16:28 27 09:29 (12) | 17:26 28  08:17 (15) | 18:18 | 20:14 | 21:05 | 21:39
19 | 08:13 09:03 (12) | 07:21 07:49 (13) | 06:17 | 06:05 | 05:08 | 04:44
| 16:29 27 09:30 (12) | 17:28 29  08:18 (15) | 18:20 | 20:15 | 21:07 | 21:39
20 | 08:12 09:03 (12) | 07:19 07:48 (13) | 06:15 | 06:03 | 05:06 | 04:44
| 16:31 28  09:31 (12) | 17:30 31 08:19 (15) | 18:22 | 20:17 | 21:08 | 21:39
21 08:10 09:02 (12) | 07:17 07:48 (13) | 06:13 | 06:00 | 05:05 | 04:44
| 16:33 29 09:31(12) | 17:32 32 08:20 (15) | 18:24 | 20:19 | 21:10 | 21:40
22| 08:09 09:03 (12) | 07:15 07:47 (13) | 06:10 | 05:58 | 05:03 | 04:44
| 16:35 29 09:32 (12) | 17:34 32 08:19 (15) | 18:26 | 20:21 | 21:11 | 21:40
23| 08:08 09:04 (12) | 07:13 07:47 (13) | 06:08 | 05:56 | 05:02 | 04:45
| 16:37 29  09:33(12) | 17:36 32 08:19 (15) | 18:27 | 20:23 | 21:13 | 21:40
24 | 08:07 09:03 (12) | 07:10 07:48 (13) | 06:06 | 05:54 | 05:01 | 04:45
| 16:38 29  09:32(12) | 17:38 31  08:19 (15) | 18:29 | 20:24 | 21:14 | 21:40
25 | 08:05 09:04 (12) | 07:08 07:49 (13) | 06:03 | 05:52 | 04:59 | 04:45
| 16:40 29  09:33 (12) | 17:40 30 08:19 (15) | 18:31 | 20:26 | 21:16 | 21:40
26 | 08:04 09:04 (12) | 07:06 07:49 (13) | 06:01 | 05:50 | 04:58 | 04:46
| 16:42 29  09:33 (12) | 17:41 29  08:18 (15) | 18:33 | 20:28 | 21:17 | 21:40
27| 08:03 09:04 (12) | 07:04 07:50 (13) | 05:58 | 05:48 | 04:57 | 04:46
| 16:44 28 09:32 (12) | 17:43 27 08:17 (15) | 18:35 | 20:30 | 21:18 | 21:40
28 | 08:01 09:05 (12) | 07:02 07:53 (13) | 05:56 | 05:45 | 04:56 | 04:47
| 16:46 28 09:33(12) | 17:45 23 08:16 (15) | 18:36 | 20:31 | 21:20 | 21:40
29 | 08:00 09:06 (12) | | 06:54 | 05:43 | 04:55 | 04:47
| 16:48 26 09:32 (12) | | 19:38 | 20:33 | 21:21 | 21:40
30 | 07:58 09:06 (12) | | 06:51 | 05:41 | 04:54 | 04:48
| 16:49 25  09:31 (12) | | 19:40 | 20:35 | 21:22 | 21:39
31]07:57 09:08 (12) | | 06:49 | | 04:53 |
| 16:51 24 09:32 (12) | | 19:42 | | 21:23 |
Sonnenscheinstunden | 254 | 275 | 367 | 418 | 490 | 505
astr.max.mdgl.Beschattung | 633 | 453 | 33 | | |

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

think energy

Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

10032000 1402/11  WINAPRO .

windPRO 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Projekt: Beschreibung:

Kantow DGM aus TOP50 BB

wpd onshore GmbH & Co. KG
Niederlassung Potsdam
Babelsberger StraRe 12
D-14473 Potsdam

SHADOW - Kalender

Berechnung: Vorbelastung (VB) BA 2Schattenrezeptor: E- IO E
Voraussetzungen fur Berechnung des Schattenwurfs
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

[ Juli JAugust | SeptembejOktober
1] 04:48 | 05:27 | 06:19 07:10

| 21:39 | 21:06 | 20:01 18:49
2] 04:49 | 05:28 | 06:20 07:12

| 21:39 | 21:04 | 19:59 18:47

|
|
|
|
3]04:50  |05:30 | 06:22 | 07:13
|
|
|
|

| 21:38 | 21:02 | 19:56 18:45
4104:51 | 05:31 | 06:24 07:15
|21:38 | 21:00 | 19:54 18:42
5]04:51 | 05:33 | 06:25 07:17

| 21:37 | 20:58 | 19:52 | 18:40
6 | 04:52 | 05:35 | 06:27 | 07:19
| 21:37 | 20:57 | 19:49 | 18:38
7] 04:53 | 05:36 | 06:29 | 07:20
| 21:36 | 20:55 | 19:47 | 18:35
8| 04:54 | 05:38 | 06:31 | 07:22
| 21:36 | 20:53 | 19:45 | 18:33
9 | 04:55 | 05:40 | 06:32 | 07:24
| 21:35 | 20:51 | 19:42 | 18:31
10 | 04:56 | 05:41 | 06:34 | 07:26
| 21:34 | 20:49 | 19:40 | 18:28
11 | 04:57 | 05:43 | 06:36 | 07:27
| 21:33 | 20:47 | 19:38 | 18:26
12 | 04:58 | 05:45 | 06:37 | 07:29
| 21:32 | 20:45 | 19:35 | 18:24
13 | 05:00 | 05:46 | 06:39 | 07:31
| 21:31 | 20:43 ] 19:33 | 18:21
14 | 05:01 | 05:48 | 06:41 | 07:33
| 21:30 | 20:41 | 19:30 | 18:19
15 | 05:02 | 05:50 | 06:42 | 07:35
| 21:29 | 20:39 | 19:28 | 18:17
16 | 05:03 | 05:51 | 06:44 | 07:36
| 21:28 | 20:37 | 19:25 | 18:15
17 | 05:05 | 05:53 | 06:46 | 07:38
| 21:27 | 20:35 | 19:23 | 18:12
18 | 05:06 | 05:55 | 06:48 | 07:40
| 21:26 | 20:32 | 19:21 | 18:10
19 | 05:07 | 05:56 | 06:49 | 07:42
| 21:25 | 20:30 | 19:18 | 18:08
20 | 05:09 | 05:58 | 06:51 | 07:44
| 21:24 | 20:28 | 19:16 | 18:06
21| 05:10 | 06:00 | 06:53 | 07:46
| 21:22 | 20:26 | 19:13 | 18:04
22| 05:11 | 06:02 | 06:54 | 07:47
| 21:21 | 20:24 | 19:11 | 18:01
23] 05:13 | 06:03 | 06:56 | 07:49
| 21:20 | 20:22 | 19:09 | 17:59
24| 05:14 | 06:05 | 06:58 | 07:51
| 21:18 | 20:19 | 19:06 | 17:57
25| 05:16 | 06:07 | 07:00 | 06:53
| 21:17 | 20:17 | 19:04 | 16:55
26 | 05:17 | 06:08 | 07:01 | 06:55
| 21:15 | 20:15 | 19:01 | 16:53
27 | 05:19 | 06:10 | 07:03 | 06:57
| 21:14 | 20:13 | 18:59 | 16:51
28 | 05:20 | 06:12 | 07:05 | 06:59
| 21:12 | 20:10 | 18:57 | 16:49
29 | 05:22 | 06:14 | 07:06 | 07:00
| 21:11 | 20:08 | 18:54 | 16:47
30 | 05:23 | 06:15 | 07:08 | 07:02
| 21:09 | 20:06 | 18:52 | 16:45
31| 05:25 | 06:17 |
| 21:07 | 20:03 |
Sonnenscheinstunden | 507 | 457 | 382 | 330
astr.max.mdgl.Beschattung | | |

15

18

25

28

29

30

32

32

32

32

30

30

27

25

20

422

Lizenzierter Anwender:

wpd AG IS
Stephanitorshollwerk 3 (Haus LUV)

DE-28211 Bremen

+49 7142 77810

Murat Sahyazici / m.sahyazici@wpd.de
Berechnet: think energy

19.03.2019 10:46/3.2.743

|November | Dezember

| 07:06 | 07:59 08:46 (12)
| 16:41 | 15:58 20 09:06 (12)
| 07:08 | 08:01 08:47 (12)
| 16:39 | 15:58 18 09:05 (12)
| 07:10 | 08:02 08:48 (12)
| 16:37 | 15:57 17 09:05 (12)
| 07:12 | 08:03 08:49 (12)
| 16:35 | 15:56 15 09:04 (12)
| 07:14 | 08:05 08:51 (12)
| 16:33 | 15:56 13 09:04 (12)
| 07:15 08:47 (12) | 08:06 08:52 (12)
| 16:32 6  08:53(12) | 15:55 11 09:03 (12)
| 07:17 08:44 (12) | 08:07 08:55 (12)
| 16:30 13 08:57 (12) | 15:55 7 09:02 (12)
| 07:19 08:42 (12) | 08:09 08:58 (12)
| 16:28 17 08:59 (12) | 15:55 1 08:59 (12)
| 07:21 08:40 (12) | 08:10

| 16:26 20 09:00 (12) | 15:54

| 07:23 08:39 (12) | 08:11

| 16:25 22 09:01 (12) | 15:54

08:35 (15) | 07:25
08:44 (15) | 16:23
08:32 (15) | 07:27
08:47 (15) | 16:21
08:30 (15) | 07:28
08:48 (15) | 16:20
08:24 (13) | 07:30
08:49 (15) | 16:18
08:22 (13) | 07:32
08:50 (15) | 16:17
08:21 (13) | 07:34
08:50 (15) | 16:15
08:20 (13) | 07:36
08:50 (15) | 16:14
08:19 (13) | 07:37
08:51 (15) | 16:12
08:19 (13) | 07:39
08:51 (15) | 16:11
08:18 (13) | 07:41
08:50 (15) | 16:10
08:18 (13) | 07:43
08:50 (15) | 16:09
08:19 (13) | 07:45
08:49 (15) | 16:07
08:19 (13) | 07:46
08:49 (15) | 16:06
08:20 (13) | 07:48
08:47 (15) | 16:05
07:21 (13) | 07:50
07:46 (15) | 16:04
07:24 (13) | 07:51
07:44 (15) | 16:03
07:33 (15) | 07:53
07:41 (15) | 16:02

| 07:54

| 16:01

| 07:56

| 16:00

| 07:58

| 15:59

|
|
| 262
|

08:38 (12) | 08:12
24 09:02 (12) | 15:54
08:38 (12) | 08:13
25  09:03 (12) | 15:54
08:37 (12) | 08:14
27 09:04 (12) | 15:54
08:37 (12) | 08:15
28 09:05 (12) | 15:54
08:37 (12) | 08:16
28 09:05 (12) | 15:54
08:37 (12) | 08:17
29 09:06 (12) | 15:54
08:37 (12) | 08:18
29 09:06 (12) | 15:54
08:37 (12) | 08:19
29 09:06 (12) | 15:54
08:38 (12) | 08:19
29 09:07 (12) | 15:54
08:38 (12) | 08:20
29 09:07 (12) | 15:55
08:38 (12) | 08:21
29 09:07 (12) | 15:55
08:39 (12) | 08:21
28 09:07 (12) | 15:56
08:40 (12) | 08:22
27 09:07 (12) | 15:56
08:39 (12) | 08:22
28 09:07 (12) | 15:57
08:40 (12) | 08:23
27 09:07 (12) | 15:57
08:41 (12) | 08:23
26 09:07 (12) | 15:58
08:42 (12) | 08:23
25 09:07 (12) | 15:59
08:43 (12) | 08:23
24 09:07 (12) | 16:00
08:43 (12) | 08:23
23 09:06 (12) | 16:00
08:45 (12) | 08:24
21 09:06 (12) | 16:01
| 08:24
| 16:02
| 238

613 I 102

Tabellen-Layout: Die Daten fur 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 (WEA mit erstem Schatten)
Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

windPRO 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

10.032000 1402 /12 WINAPRO .



Projekt:

Kantow

wpd onshore GmbH & Co. KG
Niederlassung Potsdam
Babelsberger StraRe 12
D-14473 Potsdam

SHADOW - Kalender

Berechnung: Vorbelastung (VB) BA 2Schattenrezeptor: F- 10 F
Voraussetzungen fur Berechnung des Schattenwurfs
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

|Januar

1]08:23
| 16:04
2] 08:23
| 16:05
3] 08:23
| 16:06
4] 08:23
| 16:07
5] 08:22
| 16:08

6 | 08:22
| 16:09
7] 08:22
| 16:11
8] 08:21
| 16:12
9| 08:21
| 16:13
10 | 08:20
| 16:15
11 ] 08:19
| 16:16
12 ] 08:19
| 16:18
13 ] 08:18
| 16:19
14| 08:17
| 16:21
15| 08:16
| 16:23
16 | 08:15
| 16:24
17 | 08:15
| 16:26
18 | 08:13
| 16:28
19 | 08:12
| 16:29
20 | 08:11
| 16:31
21| 08:10
| 16:33
22| 08:09
| 16:35
23| 08:08
| 16:36
24 | 08:06
| 16:38
25 | 08:05
| 16:40
26 | 08:04
| 16:42
27 | 08:02
| 16:44
28 | 08:01
| 16:46
29 | 07:59
| 16:47
30 | 07:58
| 16:49
31| 07:56
| 16:51

Sonnenscheinstunden | 254
astr.max.mdgl.Beschattung |

12

14

14

16

17

17

18

19

19

18

19

19

18

18

17

18

17

16

14

12

10

6

359

Beschreibung:

DGM aus TOP50 BB

| Februar

15:15 (6) | 07:55
15:27 (6) | 16:53
15:15 (6) | 07:53
15:29 (6) | 16:55
15:15 (6) | 07:51
15:29 (6) | 16:57
15:15 (6) | 07:50
15:31 (6) | 16:59
15:16 (6) | 07:48
15:33 (6) | 17:01
15:16 (6) | 07:46
15:33 (6) | 17:03
15:16 (6) | 07:44
15:34 (6) | 17:05
15:16 (6) | 07:43
15:35 (6) | 17:07
15:16 (6) | 07:41
15:35 (6) | 17:09
15:17 (6) | 07:39
15:35 (6) | 17:10
15:17 (6) | 07:37
15:36 (6) | 17:12
15:18 (6) | 07:35
15:37 (6) | 17:14
15:19 (6) | 07:33
15:37 (6) | 17:16
15:19 (6) | 07:31
15:37 (6) | 17:18
15:20 (6) | 07:29
15:37 (6) | 17:20
15:19 (6) | 07:27
15:37 (6) | 17:22
15:20 (6) | 07:25
15:37 (6) | 17:24
15:21 (6) | 07:23
15:37 (6) | 17:26
15:23 (6) | 07:21
15:37 (6) | 17:28
15:23 (6) | 07:19
15:35 (6) | 17:30
15:25 (6) | 07:17
15:35 (6) | 17:32
15:28 (6) | 07:15
15:33 (6) | 17:34
| 07:12
| 17:36
| 07:10
| 17:37
| 07:08
| 17:39
| 07:06
| 17:41
| 07:04
| 17:43
| 07:01
| 17:45
16:14 (3) |
16:16 (3) |
16:14 (3) |
16:18 (3) |
16:14 (3) |
16:20 (3) |

10

11

11

52

| Mérz

16:14 (3) | 06:59
16:22 (3) | 17:47
16:14 (3) | 06:57
16:24 (3) | 17:49
16:15 (3) | 06:55
16:26 (3) | 17:51
16:15 (3) | 06:52
16:26 (3) | 17:53
16:16 (3) | 06:50
16:25 (3) | 17:54
16:20 (3) | 06:48
16:23 (3) | 17:56
| 06:46
| 17:58
| 06:43
| 18:00
| 06:41
| 18:02
| 06:39
| 18:04
| 06:36
| 18:05
| 06:34
| 18:07
| 06:32
| 18:09
| 06:29
| 18:11
| 06:27
| 18:13
| 06:24
| 18:15
| 06:22
| 18:16
| 06:20
| 18:18
| 06:17
| 18:20
| 06:15
| 18:22
| 06:13
| 18:24
| 06:10
| 18:25
| 06:08
| 18:27
| 06:05
| 18:29
| 06:03
| 18:31
| 06:01
| 18:33
| 05:58
| 18:34
| 05:56
| 18:36
| 06:53
| 19:38
| 06:51
| 19:40
| 06:49
| 19:41
| 367
|

10

16

18

22

23

25

25

26

26

26

25

24

22

19

26

24

17

19

20

21

22

22

20

20

18

536

Lizenzierter Anwender:

wpd AG

Stephanitorshollwerk 3 (Haus LUV)
DE-28211 Bremen

+49 7142 77810

Murat Sahyazici / m.sahyazici@wpd.de

Berechnet:

19.03.2019 10:46/3.2.743

1 April

| 06:46
| 19:43
| 06:44
| 19:45
| 06:42
| 19:47
| 06:39
| 19:49
| 06:37
| 19:50
| 06:34
| 19:52
17:16 (14) | 06:32
17:26 (14) | 19:54
17:13 (14) | 06:30
17:29 (14) | 19:56
17:11 (14) | 06:27
17:29 (14) | 19:57
17:09 (14) | 06:25
17:31 (14) | 19:59
17:09 (14) | 06:23
17:32 (14) | 20:01
17:07 (14) | 06:20
17:32 (14) | 20:03
17:07 (14) | 06:18
17:32 (14) | 20:05
17:06 (14) | 06:16
17:32 (14) | 20:06
17:06 (14) | 06:14
17:32 (14) | 20:08
17:06 (14) | 06:11
17:32 (14) | 20:10
17:06 (14) | 06:09
17:31 (14) | 20:12
17:06 (14) | 06:07
17:30 (14) | 20:13
17:06 (14) | 06:05
17:28 (14) | 20:15
17:08 (14) | 06:02
17:27 (14) | 20:17
17:09 (14) | 06:00
17:57 (13) | 20:19
17:11 (14) | 05:58
17:58 (13) | 20:21
17:43 (13) | 05:56
18:00 (13) | 20:22
17:41 (13) | 05:54
18:00 (13) | 20:24
17:41 (13) | 05:52
18:01 (13) | 20:26
17:40 (13) | 05:49
18:01 (13) | 20:28
17:39 (13) | 05:47
18:01 (13) | 20:29
17:39 (13) | 05:45
18:01 (13) | 20:31
18:39 (13) | 05:43
18:59 (13) | 20:33
18:39 (13) | 05:41
18:59 (13) | 20:35
18:40 (13) |
18:58 (13) |
| 418
|

15

11

31

| Mai

18:41 (13) | 05:39

18:56 (13) | 20:36

18:43 (13) | 05:37

18:54 (13) | 20:38

18:46 (13) | 05:35

18:51 (13) | 20:40
| 05:33
| 20:42
| 05:31
| 20:43
| 05:29
| 20:45
| 05:28
| 20:47
| 05:26
| 20:49
| 05:24
| 20:50
| 05:22
| 20:52
| 05:20
| 20:54
| 05:19
| 20:55
| 05:17
| 20:57
| 05:15
| 20:59
| 05:14
| 21:00
| 05:12
| 21:02
| 05:10
| 21:03
| 05:09
| 21:05
| 05:07
| 21:07
| 05:06
| 21:08
| 05:05
| 21:10
| 05:03
| 21:11
| 05:02
| 21:13
| 05:00
| 21:14
| 04:59
| 21:15
| 04:58
| 21:17
| 04:57
| 21:18
| 04:56
| 21:19
| 04:55
| 21:21
| 04:54
| 21:22
| 04:53
| 21:23
| 490
I

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

Tag im Monat

Sonnenaufgang

Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

windPRO 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Zeitpunkt (SS:MM) Schattenende

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

19.03.2019 14:02/ 13

think energy

1 Juni

| 04:52
| 21:24
| 04:51
| 21:26
| 04:50
| 21:27
| 04:49
| 21:28
| 04:48
| 21:29
| 04:48
| 21:30
| 04:47
| 21:31
| 04:47
| 21:32
| 04:46
| 21:33
| 04:46
| 21:33
| 04:45
| 21:34
| 04:45
| 21:35
| 04:44
| 21:36
| 04:44
| 21:36
| 04:44
| 21:37
| 04:44
| 21:37
| 04:44
| 21:38
| 04:44
| 21:38
| 04:44
| 21:39
| 04:44
| 21:39
| 04:44
| 21:39
| 04:44
| 21:39
| 04:44
| 21:40
| 04:45
| 21:40
| 04:45
| 21:40
| 04:45
| 21:40
| 04:46
| 21:40
| 04:46
| 21:40
| 04:47
| 21:39
| 04:48
| 21:39

|
|
| 505
|

windPRO .



Lizenzierter Anwender:

wpd AG IS
Stephanitorshollwerk 3 (Haus LUV)

DE-28211 Bremen

+49 7142 77810

Murat Sahyazici / m.sahyazici@wpd.de

Berechnet:

19.03.2019 10:46/3.2.743

Projekt:

Kantow

Beschreibung:

DGM aus TOP50 BB

wpd onshore GmbH & Co. KG
Niederlassung Potsdam
Babelsberger StraRe 12
D-14473 Potsdam

think energy

SHADOW - Kalender

Berechnung: Vorbelastung (VB) BA 2Schattenrezeptor: F- 10 F

Voraussetzungen fur Berechnung des Schattenwurfs

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

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

Sonnenscheinstunden | 507 | 457 | 382 | 330 | 262 | 238
astr.max.mdgl.Beschattung | | | 440 | 124 | 231 | 357

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

Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

10.032000 1402 /14 WINAPRO .

windPRO 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Projekt: Beschreibung: Lizenzierter Anwender:

Kantow DGM aus TOP50 BB wpd AG IS
Stephanitorshollwerk 3 (Haus LUV)
DE-28211 Bremen

wpd onshore GmbH & Co. KG +49 7142 77810
Niederlassung Potsdam Murat Sahyazici / m.sahyazici@wpd.de )
Berechnet: think energy

Babelsberger StraRe 12
D-14473 Potsdam

19.03.2019 10:46/3.2.743

SHADOW - Kalender

Berechnung: Vorbelastung (VB) BA 2Schattenrezeptor: G - 10 G

Voraussetzungen fur Berechnung des Schattenwurfs

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

|Januar |Februar |Marz | April | Mai 1Juni
1]08:23 | 07:55 | 06:59 | 06:46 18:44 (13) | 05:39 | 04:52
| 16:04 | 16:53 | 17:47 | 19:43 18 19:02 (13) | 20:36 | 21:24
2]08:23 | 07:53 | 06:57 | 06:44 18:45 (13) | 05:37 | 04:51
| 16:05 | 16:55 | 17:49 | 19:45 16 19:01 (13) | 20:38 | 21:26
3] 08:23 | 07:51 | 06:55 | 06:42 18:46 (13) | 05:35 | 04:50
| 16:06 | 16:57 | 17:51 | 19:47 13 18:59 (13) | 20:40 | 21:27
4108:23 | 07:50 | 06:52 | 06:39 18:48 (13) | 05:33 | 04:49
| 16:07 | 16:59 | 17:52 | 19:49 8  18:56 (13) | 20:42 | 21:28
5] 08:22 | 07:48 | 06:50 | 06:37 | 05:31 | 04:48
| 16:08 | 17:01 | 17:54 | 19:50 | 20:43 | 21:29
6] 08:22 15:32 (6) | 07:46 | 06:48 | 06:34 | 05:29 | 04:48
| 16:09 2 15:34(6) | 17:03 | 17:56 | 19:52 | 20:45 | 21:30
7108:22 15:31 (6) | 07:44 | 06:46 | 06:32 | 05:28 | 04:47
| 16:11 4 15:35(6) | 17:05 | 17:58 | 19:54 | 20:47 | 21:31
8] 08:21 15:31 (6) | 07:43 | 06:43 | 06:30 | 05:26 | 04:47
| 16:12 6 15:37 (6) | 17:07 | 18:00 | 19:56 | 20:49 | 21:32
9]08:21 15:31 (6) | 07:41 | 06:41 17:26 (14) | 06:27 | 05:24 | 04:46
| 16:13 7 15:38(6) | 17:09 | 18:02 1 17:27 (14) | 19:57 | 20:50 | 21:33
10 | 08:20 15:30 (6) | 07:39 | 06:39 17:21 (14) | 06:25 | 05:22 | 04:46
| 16:15 10 15:40(6) | 17:10 | 18:04 12 17:33 (14) | 19:59 | 20:52 | 21:33
11| 08:19 15:30 (6) | 07:37 | 06:36 17:18 (14) | 06:23 | 05:20 | 04:45
| 16:16 11 15:41 (6) | 17:12 | 18:05 17 17:35(14) | 20:01 | 20:54 | 21:34
12| 08:19 15:31 (6) | 07:35 | 06:34 17:16 (14) | 06:20 | 05:19 | 04:45
| 16:18 13 15:44 (6) | 17:14 | 18:07 20  17:36 (14) | 20:03 | 20:55 | 21:35
13 ] 08:18 15:31 (6) | 07:33 | 06:32 17:15 (14) | 06:18 | 05:17 | 04:44
| 16:19 14  15:45 (6) | 17:16 | 18:09 22 17:37 (14) | 20:05 | 20:57 | 21:36
14| 08:17 15:31 (6) | 07:31 | 06:29 17:13 (14) | 06:16 | 05:15 | 04:44
| 16:21 16  15:47 (6) | 17:18 | 18:11 24 17:37 (14) | 20:06 | 20:59 | 21:36
15 | 08:16 15:30 (6) | 07:29 | 06:27 17:13 (14) | 06:14 | 05:14 | 04:44
| 16:23 17  15:47 (6) | 17:20 | 18:13 24 17:37 (14) | 20:08 | 21:00 | 21:37
16 | 08:15 15:30 (6) | 07:27 | 06:24 17:13 (14) | 06:11 | 05:12 | 04:44
| 16:24 18  15:48 (6) | 17:22 | 18:15 25  17:38 (14) | 20:10 | 21:02 | 21:37
17 | 08:14 15:30 (6) | 07:25 | 06:22 17:12 (14) | 06:09 | 05:10 | 04:44
| 16:26 19  15:49 (6) | 17:24 | 18:16 25  17:37 (14) | 20:12 | 21:03 | 21:38
18 | 08:13 15:31 (6) | 07:23 | 06:20 17:12 (14) | 06:07 | 05:09 | 04:44
| 16:28 18  15:49 (6) | 17:26 | 18:18 25  17:37 (14) | 20:13 | 21:05 | 21:38
19 | 08:12 15:32 (6) | 07:21 | 06:17 17:12 (14) | 06:05 | 05:07 | 04:44
| 16:29 18  15:50 (6) | 17:28 | 18:20 24 17:36 (14) | 20:15 | 21:07 | 21:39
20 | 08:11 15:31 (6) | 07:19 | 06:15 17:12 (14) | 06:02 | 05:06 | 04:44
| 16:31 18  15:49 (6) | 17:30 | 18:22 23 17:35 (14) | 20:17 | 21:08 | 21:39
21 08:10 15:32 (6) | 07:17 | 06:13 17:13 (14) | 06:00 | 05:05 | 04:44
| 16:33 18  15:50 (6) | 17:32 | 18:24 22 17:35(14) | 20:19 | 21:10 | 21:39
22| 08:09 15:33 (6) | 07:15 | 06:10 17:14 (14) | 05:58 | 05:03 | 04:44
| 16:35 17 15:50 (6) | 17:34 | 18:25 19  17:33 (14) | 20:21 |21:11 | 21:39
23| 08:08 15:33 (6) | 07:12 | 06:08 17:15 (14) | 05:56 | 05:02 | 04:44
| 16:36 16  15:49 (6) | 17:36 | 18:27 26 18:01 (13) | 20:22 | 21:13 | 21:40
24 | 08:06 15:35 (6) | 07:10 | 06:05 17:17 (14) | 05:54 | 05:00 | 04:45
| 16:38 14 15:49 (6) | 17:37 | 18:29 25  18:02 (13) | 20:24 | 21:14 | 21:40
25 | 08:05 15:35 (6) | 07:08 | 06:03 17:47 (13) | 05:52 | 04:59 | 04:45
| 16:40 13 15:48 (6) | 17:39 | 18:31 17  18:04 (13) | 20:26 | 21:15 | 21:40
26 | 08:04 15:38 (6) | 07:06 | 06:01 17:46 (13) | 05:49 | 04:58 | 04:45
| 16:42 10 15:48 (6) | 17:41 | 18:33 19  18:05 (13) | 20:28 | 21:17 | 21:40
27 | 08:02 15:40 (6) | 07:04 | 05:58 17:44 (13) | 05:47 | 04:57 | 04:46
| 16:44 5 15:45(6) | 17:43 | 18:34 20  18:04 (13) | 20:29 | 21:18 | 21:40
28 | 08:01 | 07:01 | 05:56 17:44 (13) | 05:45 | 04:56 | 04:46
| 16:46 | 17:45 | 18:36 21 18:05 (13) | 20:31 | 21:19 | 21:40
29 | 07:59 | | 06:53 18:43 (13) | 05:43 | 04:55 | 04:47
| 16:47 | | 19:38 21 19:04 (13) | 20:33 | 21:21 | 21:39
30 | 07:58 | | 06:51 18:43 (13) | 05:41 | 04:54 | 04:48
| 16:49 | | 19:40 21 19:04 (13) | 20:35 | 21:22 | 21:39
31 ] 07:56 | | 06:49 18:44 (13) | | 04:53 |
| 16:51 | | 19:41 19 19:03 (13) | | 21:23 |
Sonnenscheinstunden | 254 | 275 | 367 | 418 | 490 | 505
astr.max.mdgl.Beschattung | 284 | | 472 | 55 | |

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

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

WindPRO 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 19.03.2019 14:02 / 15 windPRO .



Projekt: Beschreibung: Lizenzierter Anwender:

Kantow DGM aus TOP50 BB wpd AG IS
Stephanitorshollwerk 3 (Haus LUV)
DE-28211 Bremen

wpd onshore GmbH & Co. KG +49 7142 77810
Niederlassung Potsdam Murat Sahyazici / m.sahyazici@wpd.de )
Berechnet: think energy

Babelsberger StraRe 12
D-14473 Potsdam

19.03.2019 10:46/3.2.743

SHADOW - Kalender

Berechnung: Vorbelastung (VB) BA 2Schattenrezeptor: G - 10 G

Voraussetzungen fur Berechnung des Schattenwurfs

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

[ Juli JAugust | September | Oktober |November | Dezember
1] 04:48 | 05:26 | 06:18 | 07:10 17:54 (14) | 07:06 | 07:59 15:12 (6)
| 21:39 | 21:05 | 20:01 | 18:49 21 18:15(14) | 16:41 | 15:58 11 15:23 (6)
2] 04:49 | 05:28 | 06:20 | 07:11 17:56 (14) | 07:08 | 08:00 15:13 (6)
| 21:39 | 21:04 | 19:59 | 18:47 18  18:14 (14) | 16:39 | 15:58 10  15:23 (6)
3| 04:50 | 05:30 | 06:22 | 07:13 17:57 (14) | 07:10 | 08:02 15:15 (6)
| 21:38 | 21:02 | 19:56 | 18:44 15 18:12 (14) | 16:37 | 15:57 7 15:22 (6)
4] 04:50 | 05:31 | 06:24 | 07:15 18:00 (14) | 07:11 | 08:03 15:15 (6)
| 21:38 | 21:00 | 19:54 | 18:42 9 18:09 (14) | 16:35 | 15:56 6 15:21(6)
5] 04:51 | 05:33 | 06:25 | 07:17 | 07:13 | 08:05 15:17 (6)
| 21:37 | 20:58 | 19:52 | 18:40 | 16:33 | 15:56 4 15:21 (6)
6] 04:52 | 05:34 | 06:27 | 07:18 | 07:15 | 08:06 15:18 (6)
| 21:37 | 20:56 | 19:49 | 18:37 | 16:31 | 15:55 2 15:20 (6)
7]04:53 | 05:36 | 06:29 | 07:20 | 07:17 | 08:07
| 21:36 | 20:54 | 19:47 | 18:35 | 16:30 | 15:55
8| 04:54 | 05:38 | 06:30 18:43 (13) | 07:22 | 07:19 | 08:08
| 21:35 | 20:53 | 19:44 8  18:51(13) | 18:33 | 16:28 | 15:54
9 | 04:55 | 05:39 | 06:32 18:40 (13) | 07:24 | 07:21 | 08:10
| 21:35 | 20:51 | 19:42 12 18:52 (13) | 18:30 | 16:26 | 15:54
10 | 04:56 | 05:41 | 06:34 18:38 (13) | 07:26 | 07:23 | 08:11
| 21:34 | 20:49 | 19:40 16  18:54 (13) | 18:28 | 16:24 | 15:54
11 | 04:57 | 05:43 | 06:35 18:37 (13) | 07:27 | 07:24 | 08:12
| 21:33 | 20:47 | 19:37 18  18:55 (13) | 18:26 | 16:23 | 15:54
12 | 04:58 | 05:44 | 06:37 18:35 (13) | 07:29 | 07:26 ] 08:13
| 21:32 | 20:45 | 19:35 20  18:55(13) | 18:23 | 16:21 | 15:54
13 | 04:59 | 05:46 | 06:39 18:35 (13) | 07:31 | 07:28 | 08:14
| 21:31 | 20:43 | 19:33 20  18:55(13) | 18:21 | 16:20 | 15:53
14 | 05:01 | 05:48 | 06:41 18:34 (13) | 07:33 | 07:30 | 08:15
| 21:30 | 20:41 | 19:30 21 18:55(13) | 18:19 | 16:18 | 15:53
15 | 05:02 | 05:50 | 06:42 18:33 (13) | 07:34 | 07:32 15:13 (6) | 08:16
| 21:29 | 20:39 | 19:28 21  18:54 (13) | 18:17 | 16:17 5 15:18 (6) | 15:53
16 | 05:03 | 05:51 | 06:44 18:34 (13) | 07:36 | 07:34 15:11 (6) | 08:17
| 21:28 | 20:36 | 19:25 20 18:54 (13) | 18:14 | 16:15 10 15:21 (6) | 15:54
17 | 05:04 | 05:53 | 06:46 18:34 (13) | 07:38 | 07:35 15:09 (6) | 08:18
| 21:27 | 20:34 | 19:23 19  18:53 (13) | 18:12 | 16:14 13 15:22 (6) | 15:54
18 | 05:06 | 05:55 | 06:47 18:34 (13) | 07:40 | 07:37 15:09 (6) | 08:18
| 21:26 | 20:32 | 19:20 17 18:51 (13) | 18:10 | 16:12 14  15:23 (6) | 15:54
19 | 05:07 | 05:56 | 06:49 18:05 (14) | 07:42 | 07:39 15:08 (6) | 08:19
| 21:25 | 20:30 | 19:18 25  18:50 (13) | 18:08 | 16:11 16 15:24 (6) | 15:54
20 | 05:08 | 05:58 | 06:51 18:02 (14) | 07:44 | 07:41 15:08 (6) | 08:20
| 21:23 | 20:28 | 19:16 26 18:48 (13) | 18:06 | 16:10 17  15:25(6) | 15:55
21 05:10 | 06:00 | 06:52 17:59 (14) | 07:45 | 07:43 15:08 (6) | 08:20
| 21:22 | 20:26 | 19:13 22 18:43 (13) | 18:03 | 16:08 18  15:26 (6) | 15:55
22| 05:11 | 06:01 | 06:54 17:58 (14) | 07:47 | 07:44 15:08 (6) | 08:21
| 21:21 | 20:24 | 19:11 21 18:19 (14) | 18:01 | 16:07 18  15:26 (6) | 15:55
23] 05:13 | 06:03 | 06:56 17:57 (14) | 07:49 | 07:46 15:08 (6) | 08:22
| 21:19 | 20:21 | 19:08 23 18:20 (14) | 17:59 | 16:06 18  15:26 (6) | 15:56
24| 05:14 | 06:05 | 06:58 17:55 (14) | 07:51 | 07:48 15:08 (6) | 08:22
| 21:18 | 20:19 | 19:06 24 18:19 (14) | 17:57 | 16:05 18  15:26 (6) | 15:57
25| 05:16 | 06:07 | 06:59 17:55 (14) | 06:53 | 07:49 15:08 (6) | 08:22
| 21:16 | 20:17 | 19:04 25  18:20 (14) | 16:55 | 16:04 19  15:27 (6) | 15:57
26 | 05:17 | 06:08 | 07:01 17:55 (14) | 06:55 | 07:51 15:09 (6) | 08:23
| 21:15 | 20:15 | 19:01 25  18:20 (14) | 16:53 | 16:03 18  15:27 (6) | 15:58
27| 05:19 | 06:10 | 07:03 17:55 (14) | 06:56 | 07:53 15:10 (6) | 08:23
| 21:13 | 20:12 | 18:59 25 18:20 (14) | 16:51 | 16:02 17 15:27 (6) | 15:59
28 | 05:20 | 06:12 | 07:04 17:54 (14) | 06:58 | 07:54 15:10 (6) | 08:23
| 21:12 | 20:10 | 18:56 24 18:18 (14) | 16:49 | 16:01 16  15:26 (6) | 15:59
29| 05:22 | 06:13 | 07:06 17:54 (14) | 07:00 | 07:56 15:11 (6) | 08:23
| 21:10 | 20:08 | 18:54 24 18:18 (14) | 16:47 | 16:00 14 15:25 (6) | 16:00
30 | 05:23 | 06:15 | 07:08 17:55 (14) | 07:02 | 07:57 15:12 (6) | 08:23
| 21:09 | 20:06 | 18:52 22 18:17 (14) | 16:45 | 15:59 13 15:25(6) | 16:01
31 ] 05:25 | 06:17 | | 07:04 | | 08:23
| 21:07 | 20:03 | | 16:43 | | 16:02
Sonnenscheinstunden | 507 | 457 | 382 | 330 | 262 | 238
astr.max.mdgl.Beschattung | | | 478 | 63 | 244 | 40

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

Tag im Monat Sonnenaufgang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Beschreibung: Lizenzierter Anwender:

Kantow DGM aus TOP50 BB wpd AG IS
Stephanitorshollwerk 3 (Haus LUV)
DE-28211 Bremen

wpd onshore GmbH & Co. KG +49 7142 77810
Niederlassung Potsdam Murat Sahyazici / m.sahyazici@wpd.de )
Berechnet: think energy

Babelsberger StraRe 12
D-14473 Potsdam

19.03.2019 10:46/3.2.743

SHADOW - Kalender

Berechnung: Vorbelastung (VB) BA 2Schattenrezeptor: H - IO H

Voraussetzungen fur Berechnung des Schattenwurfs

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

|Januar |Februar |Marz | April | Mai 1Juni
1]08:23 | 07:55 | 06:59 | 06:46 18:44 (13) | 05:39 | 04:52
| 16:04 | 16:53 | 17:47 | 19:43 18 19:02 (13) | 20:36 | 21:24
2]08:23 | 07:53 | 06:57 | 06:44 18:46 (13) | 05:37 | 04:51
| 16:05 | 16:55 | 17:49 | 19:45 15  19:01 (13) | 20:38 | 21:26
3] 08:23 | 07:51 | 06:55 | 06:42 18:47 (13) | 05:35 | 04:50
| 16:06 | 16:57 | 17:51 | 19:47 13 19:00 (13) | 20:40 | 21:27
4108:23 | 07:50 | 06:52 | 06:39 18:49 (13) | 05:33 | 04:49
| 16:07 | 16:59 | 17:52 | 19:49 7 18:56 (13) | 20:42 | 21:28
5] 08:22 | 07:48 | 06:50 | 06:37 | 05:31 | 04:48
| 16:08 | 17:01 | 17:54 | 19:50 | 20:43 | 21:29
6] 08:22 | 07:46 | 06:48 | 06:34 | 05:29 | 04:48
| 16:09 | 17:03 | 17:56 | 19:52 | 20:45 | 21:30
7108:22 | 07:44 | 06:46 | 06:32 | 05:28 | 04:47
| 16:11 | 17:05 | 17:58 | 19:54 | 20:47 | 21:31
8] 08:21 | 07:43 | 06:43 | 06:30 | 05:26 | 04:47
| 16:12 | 17:07 | 18:00 | 19:56 | 20:49 | 21:32
9]08:21 15:37 (6) | 07:41 | 06:41 | 06:27 | 05:24 | 04:46
| 16:13 1 15:38(6) | 17:09 | 18:02 | 19:57 | 20:50 | 21:33
10 | 08:20 15:36 (6) | 07:39 | 06:39 17:24 (14) | 06:25 | 05:22 | 04:46
| 16:15 4 15:40 (6) | 17:10 | 18:04 9 17:33 (14) | 19:59 | 20:52 | 21:33
11| 08:19 15:35 (6) | 07:37 | 06:36 17:21 (14) | 06:23 | 05:20 | 04:45
| 16:16 6 15:41(6) | 17:12 | 18:05 15  17:36 (14) | 20:01 | 20:54 | 21:34
12| 08:19 15:36 (6) | 07:35 | 06:34 17:18 (14) | 06:20 | 05:19 | 04:45
| 16:18 8 15:44 (6) | 17:14 | 18:07 19  17:37 (14) | 20:03 | 20:55 | 21:35
13 ] 08:18 15:35 (6) | 07:33 | 06:32 17:17 (14) | 06:18 | 05:17 | 04:44
| 16:19 10 15:45(6) | 17:16 | 18:09 21 17:38 (14) | 20:05 | 20:57 | 21:36
14| 08:17 15:35 (6) | 07:31 | 06:29 17:15 (14) | 06:16 | 05:15 | 04:44
| 16:21 12 15:47 (6) | 17:18 | 18:11 23 17:38 (14) | 20:06 | 20:59 | 21:36
15 | 08:16 15:34 (6) | 07:29 | 06:27 17:15 (14) | 06:14 | 05:14 | 04:44
| 16:23 14  15:48 (6) | 17:20 | 18:13 24 17:39 (14) | 20:08 | 21:00 | 21:37
16 | 08:15 15:34 (6) | 07:27 | 06:24 17:15 (14) | 06:11 | 05:12 | 04:44
| 16:24 16  15:50 (6) | 17:22 | 18:15 24 17:39 (14) | 20:10 | 21:02 | 21:37
17 | 08:14 15:35 (6) | 07:25 | 06:22 17:14 (14) | 06:09 | 05:10 | 04:44
| 16:26 17 15:52 (6) | 17:24 | 18:16 24 17:38 (14) | 20:12 | 21:03 | 21:38
18 | 08:13 15:35 (6) | 07:23 | 06:20 17:14 (14) | 06:07 | 05:09 | 04:44
| 16:28 18  15:53 (6) | 17:26 | 18:18 24 17:38 (14) | 20:13 | 21:05 | 21:38
19 | 08:12 15:35 (6) | 07:21 | 06:17 17:13 (14) | 06:05 | 05:07 | 04:44
| 16:29 18  15:53 (6) | 17:28 | 18:20 24 17:37 (14) | 20:15 | 21:07 | 21:39
20 | 08:11 15:35 (6) | 07:19 | 06:15 17:14 (14) | 06:02 | 05:06 | 04:44
| 16:31 18  15:53 (6) | 17:30 | 18:22 23 17:37 (14) | 20:17 | 21:08 | 21:39
21 08:10 15:36 (6) | 07:17 | 06:13 17:15 (14) | 06:00 | 05:05 | 04:44
| 16:33 18  15:54 (6) | 17:32 | 18:24 21 17:36 (14) | 20:19 | 21:10 | 21:39
22| 08:09 15:36 (6) | 07:15 | 06:10 17:15 (14) | 05:58 | 05:03 | 04:44
| 16:35 18  15:54 (6) | 17:34 | 18:25 19 17:34 (14) | 20:21 |21:11 | 21:39
23| 08:08 15:36 (6) | 07:12 | 06:08 17:16 (14) | 05:56 | 05:02 | 04:44
| 16:36 17 15:53 (6) | 17:36 | 18:27 26 18:01 (13) | 20:22 | 21:13 | 21:40
24 | 08:06 15:38 (6) | 07:10 | 06:05 17:18 (14) | 05:54 | 05:00 | 04:45
| 16:38 16  15:54 (6) | 17:37 | 18:29 26 18:03 (13) | 20:24 | 21:14 | 21:40
25 | 08:05 15:38 (6) | 07:08 | 06:03 17:23 (14) | 05:52 | 04:59 | 04:45
| 16:40 15 15:53 (6) | 17:39 | 18:31 18  18:04 (13) | 20:26 | 21:15 | 21:40
26 | 08:04 15:40 (6) | 07:06 | 06:01 17:47 (13) | 05:49 | 04:58 | 04:45
| 16:42 13 15:53 (6) | 17:41 | 18:33 18  18:05 (13) | 20:28 | 21:17 | 21:40
27 | 08:02 15:41 (6) | 07:04 | 05:58 17:45 (13) | 05:47 | 04:57 | 04:46
| 16:44 11 15:52 (6) | 17:43 | 18:34 20  18:05 (13) | 20:29 | 21:18 | 21:40
28 | 08:01 15:43 (6) | 07:01 | 05:56 17:45 (13) | 05:45 | 04:56 | 04:46
| 16:46 8 15:51(6) | 17:45 | 18:36 20  18:05 (13) | 20:31 | 21:19 | 21:40
29 | 07:59 | | 06:53 18:44 (13) | 05:43 | 04:55 | 04:47
| 16:47 | | 19:38 20  19:04 (13) | 20:33 | 21:21 | 21:39
30 | 07:58 | | 06:51 18:44 (13) | 05:41 | 04:54 | 04:48
| 16:49 | | 19:40 20  19:04 (13) | 20:35 | 21:22 | 21:39
31 ] 07:56 | | 06:49 18:45 (13) | | 04:53 |
| 16:51 | | 19:41 19 19:04 (13) | | 21:23 |
Sonnenscheinstunden | 254 | 275 | 367 | 418 | 490 | 505
astr.max.mdgl.Beschattung | 258 | | 457 | 53 | |

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Beschreibung: Lizenzierter Anwender:

Kantow DGM aus TOP50 BB wpd AG IS
Stephanitorshollwerk 3 (Haus LUV)
DE-28211 Bremen

wpd onshore GmbH & Co. KG +49 7142 77810
Niederlassung Potsdam Murat Sahyazici / m.sahyazici@wpd.de )
Berechnet: think energy

Babelsberger StraRe 12
D-14473 Potsdam

19.03.2019 10:46/3.2.743

SHADOW - Kalender

Berechnung: Vorbelastung (VB) BA 2Schattenrezeptor: H - IO H

Voraussetzungen fur Berechnung des Schattenwurfs

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

[ Juli JAugust | September | Oktober |November | Dezember
1] 04:48 | 05:26 | 06:18 | 07:10 17:57 (14) | 07:06 | 07:59 15:17 (6)
| 21:39 | 21:05 | 20:01 | 18:49 19  18:16 (14) | 16:41 | 15:58 6 15:23 (6)
2] 04:49 | 05:28 | 06:20 | 07:11 17:58 (14) | 07:08 | 08:00 15:19 (6)
| 21:39 | 21:04 | 19:59 | 18:47 16 18:14 (14) | 16:39 | 15:58 4 15:23 (6)
3| 04:50 | 05:30 | 06:22 | 07:13 18:00 (14) | 07:10 | 08:02 15:21 (6)
| 21:38 | 21:02 | 19:56 | 18:44 12 18:12 (14) | 16:37 | 15:57 1 15:22 (6)
4] 04:50 | 05:31 | 06:24 | 07:15 18:05 (14) | 07:11 | 08:03
| 21:38 | 21:00 | 19:54 | 18:42 2 18:07 (14) | 16:35 | 15:56
5] 04:51 | 05:33 | 06:25 | 07:17 | 07:13 | 08:05
| 21:37 | 20:58 | 19:52 | 18:40 | 16:33 | 15:56
6] 04:52 | 05:34 | 06:27 | 07:18 | 07:15 | 08:06
| 21:37 | 20:56 | 19:49 | 18:37 | 16:31 | 15:55
7]04:53 | 05:36 | 06:29 | 07:20 | 07:17 | 08:07
| 21:36 | 20:54 | 19:47 | 18:35 | 16:30 | 15:55
8| 04:54 | 05:38 | 06:30 18:44 (13) | 07:22 | 07:19 | 08:08
| 21:35 | 20:53 | 19:44 7 18:51(13) | 18:33 | 16:28 | 15:54
9 | 04:55 | 05:39 | 06:32 18:40 (13) | 07:24 | 07:21 | 08:10
| 21:35 | 20:51 | 19:42 13 18:53 (13) | 18:30 | 16:26 | 15:54
10 | 04:56 | 05:41 | 06:34 18:39 (13) | 07:26 | 07:23 | 08:11
| 21:34 | 20:49 | 19:40 16  18:55(13) | 18:28 | 16:24 | 15:54
11 | 04:57 | 05:43 | 06:35 18:38 (13) | 07:27 | 07:24 | 08:12
| 21:33 | 20:47 | 19:37 18  18:56 (13) | 18:26 | 16:23 | 15:54
12 | 04:58 | 05:44 | 06:37 18:36 (13) | 07:29 | 07:26 ] 08:13
| 21:32 | 20:45 | 19:35 19  18:55(13) | 18:23 | 16:21 | 15:54
13 | 04:59 | 05:46 | 06:39 18:36 (13) | 07:31 | 07:28 | 08:14
| 21:31 | 20:43 | 19:33 20  18:56 (13) | 18:21 | 16:20 | 15:53
14 | 05:01 | 05:48 | 06:41 18:35 (13) | 07:33 | 07:30 15:15 (6) | 08:15
| 21:30 | 20:41 | 19:30 21 18:56 (13) | 18:19 | 16:18 8 15:23(6) | 15:53
15 | 05:02 | 05:50 | 06:42 18:34 (13) | 07:34 | 07:32 15:13 (6) | 08:16
| 21:29 | 20:39 | 19:28 21  18:55(13) | 18:17 | 16:17 12 15:25(6) | 15:53
16 | 05:03 | 05:51 | 06:44 18:35 (13) | 07:36 | 07:34 15:12 (6) | 08:17
| 21:28 | 20:36 | 19:25 19  18:54 (13) | 18:14 | 16:15 14 15:26 (6) | 15:54
17 | 05:04 | 05:53 | 06:46 18:35 (13) | 07:38 | 07:35 15:12 (6) | 08:18
| 21:27 | 20:34 | 19:23 19  18:54 (13) | 18:12 | 16:14 15  15:27 (6) | 15:54
18 | 05:06 | 05:55 | 06:47 18:35 (13) | 07:40 | 07:37 15:12 (6) | 08:18
| 21:26 | 20:32 | 19:20 17 18:52 (13) | 18:10 | 16:12 16  15:28 (6) | 15:54
19 | 05:07 | 05:56 | 06:49 18:06 (14) | 07:42 | 07:39 15:11 (6) | 08:19
| 21:25 | 20:30 | 19:18 25  18:50 (13) | 18:08 | 16:11 17 15:28 (6) | 15:54
20 | 05:08 | 05:58 | 06:51 18:03 (14) | 07:44 | 07:41 15:11 (6) | 08:20
| 21:23 | 20:28 | 19:16 26 18:48 (13) | 18:06 | 16:10 18  15:29 (6) | 15:55
21 05:10 | 06:00 | 06:52 18:01 (14) | 07:45 | 07:43 15:12 (6) | 08:20
| 21:22 | 20:26 | 19:13 19  18:20 (14) | 18:03 | 16:08 18  15:30 (6) | 15:55
22| 05:11 | 06:01 | 06:54 18:00 (14) | 07:47 | 07:44 15:12 (6) | 08:21
| 21:21 | 20:24 | 19:11 21 18:21 (14) | 18:01 | 16:07 18  15:30 (6) | 15:55
23] 05:13 | 06:03 | 06:56 17:59 (14) | 07:49 | 07:46 15:11 (6) | 08:22
| 21:19 | 20:21 | 19:08 22 18:21 (14) | 17:59 | 16:06 18  15:29 (6) | 15:56
24| 05:14 | 06:05 | 06:58 17:57 (14) | 07:51 | 07:48 15:12 (6) | 08:22
| 21:18 | 20:19 | 19:06 24 18:21 (14) | 17:57 | 16:05 18  15:30 (6) | 15:57
25| 05:16 | 06:07 | 06:59 17:57 (14) | 06:53 | 07:49 15:13 (6) | 08:22
| 21:16 | 20:17 | 19:04 24 18:21 (14) | 16:55 | 16:04 17 15:30 (6) | 15:57
26 | 05:17 | 06:08 | 07:01 17:56 (14) | 06:55 | 07:51 15:13 (6) | 08:23
| 21:15 | 20:15 | 19:01 25  18:21 (14) | 16:53 | 16:03 16 15:29 (6) | 15:58
27| 05:19 | 06:10 | 07:03 17:56 (14) | 06:56 | 07:53 15:14 (6) | 08:23
| 21:13 | 20:12 | 18:59 25 18:21 (14) | 16:51 | 16:02 14  15:28 (6) | 15:59
28 | 05:20 | 06:12 | 07:04 17:56 (14) | 06:58 | 07:54 15:14 (6) | 08:23
| 21:12 | 20:10 | 18:56 24 18:20 (14) | 16:49 | 16:01 12 15:26 (6) | 15:59
29| 05:22 | 06:13 | 07:06 17:56 (14) | 07:00 | 07:56 15:15 (6) | 08:23
| 21:10 | 20:08 | 18:54 23 18:19 (14) | 16:47 | 16:00 10  15:25 (6) | 16:00
30 | 05:23 | 06:15 | 07:08 17:57 (14) | 07:02 | 07:57 15:17 (6) | 08:23
| 21:09 | 20:06 | 18:52 21  18:18 (14) | 16:45 | 15:59 8 15:25(6) | 16:01
31 ] 05:25 | 06:17 | | 07:04 | | 08:23
| 21:07 | 20:03 | | 16:43 | | 16:02
Sonnenscheinstunden | 507 | 457 | 382 | 330 | 262 | 238
astr.max.mdgl.Beschattung | | | 469 | 49 | 249 | 11

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

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

WindPRO 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 19.03.2019 14:02 / 18 windPRO .



Projekt:

Kantow

Beschreibung:

DGM aus TOP50 BB

wpd onshore GmbH & Co. KG
Niederlassung Potsdam
Babelsberger StraRe 12
D-14473 Potsdam

SHADOW - Grafischer Kalender
Berechnung: Vorbelastung (VB) BA 2
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Lizenzierter Anwender:

wpd AG

Stephanitorsbollwerk 3 (Haus LUV)
DE-28211 Bremen

+49 7142 77810

Murat Sahyazici / m.sahyazici@wpd.de

Berechnet:

19.03.2019 10:46/3.2.743
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think energy
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Projekt: Beschreibung: Lizenzierter Anwender:

Kantow DGM aus TOP50 BB wpd AG ‘,\
Stephanitorshollwerk 3 (Haus LUV) <@
DE-28211 Bremen

Wpd onshore GmbH & Co. KG +49 7142 77810
Niederlassung Potsdam Murat Sahyazici / m.sahyazici@wpd.de }

Berechnet: think energy
Babelsberger StraRe 12

19.03.2019 10:46/3.2.743
D-14473 Potsdam

SHADOW - Grafischer Kalender
Berechnung: Vorbelastung (VB) BA 2
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Projekt: Beschreibung:

Kantow DGM aus TOP50 BB

wpd onshore GmbH & Co. KG
Niederlassung Potsdam
Babelsberger StraRe 12
D-14473 Potsdam

SHADOW - Karte
Berechnung: Vorbelastung (VB) BA 2

~

Lizenzierter Anwender:

wpd AG ‘ 9

Stephanitorsbollwerk 3 (Haus LUV)

DE-28211 Bremen
+49 7142 77810
Murat Sahyazici / m.sahyazici@wpd.de

Berechnet: think energy
19.03.2019 10:46/3.2.743

Stunden/Jahr, Astron.max.mogl.

0
10
30
100

Stunden/Jahr, Astron.max.mdagl.

| 0,1-10Stunden

10 - 30 Stunden

| 30-100 Stunden

100 - 2.000 Stunden

0 500 1000 1500 2000 m
Karte: Kantow_TK25 , MaRstab 1:40.000, Mitte: Germany UTM ETRS89 Zone: 33 Ost: 3.338.550 Nord: 5.867.400
¥ Existierende WEA { Schattenrezeptor

Hohe der Schattenkarte: DGM-TOP50_1m

windPRO 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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e

wpd

think energy

Schattenwurfanalyse bei Errichtung und Betrieb von drei Windenergie-
anlagen gemald WEA-Schattenwurf-Leitlinie (2003) zum Bebauungsplan
WEG 26 ,Windpark Kantow* am Standort Kantow

in der Gemeinde Wusterhausen/Dosse, Landkreis Ostprignitz-Ruppin,
Brandenburg

Bauabschnitt 2 (B-Plan)

Schattenwurfanalyse
(SWA)

Anlage 2
Zusatzbelastung (ZB)

windPRO - Detaillierte Ergebnisse

Schattenwurfanalyse BA 2 wpd onshore GmbH & Co. KG, SWA, 07.03.2019



Projekt:

Kantow

Beschreibung:

DGM aus TOP50 BB

wpd onshore GmbH & Co. KG
Niederlassung Potsdam
Babelsberger StralRe 12
D-14473 Potsdam

SHADOW - Hauptergebnis

Berechnung: Zusatzbelastung (ZB) BA 2
Voraussetzungen fur Berechnung des Schattenwurfs

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

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

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

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

Verwendete Hohenlinien: DGM-TOP50_1m

Hindernisse in Berechnung nicht verwendet

Berechnungshdéhe 0.Gr. fur Karte: 1,5 m

Rasterauflésung: 1,0 m

Alle Koordinatenangaben in:

Lizenzierter Anwender:

wpd AG

Stephanitorsbollwerk 3 (Haus LUV)
DE-28211 Bremen

+49 7142 77810

Murat Sahyazici / m.sahyazici@wpd.de

Berechnet:

»

wpd

think energy

06.03.2019 16:15/3.2.743

g

&t

Germany UTM ETRS89 Zone: 33 A Neue WEA s Schattenrezeptor
WEA
WEA-Typ Schattendaten
X(Ost) Y(Nord) Z Beschreibung Aktuell Hersteller Typ Nenn-  Rotordurch- Nabenhthe Beschatt.- U/min
leistung messer Bereich
[m] [kw]  [m] [m] [m] [U/min]
1 3.338.703 5.867.067 50,9 RePol Ja NORDEX N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
2 3.338.401 5.867.453 52,2 RePo2 Ja NORDEX N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
3 3.338.028 5.867.775 50,9 RePo3 Ja NORDEX N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7

Schattenrezeptor-Eingabe

Nr. Name  X(Ost) Y(Nord) Z Breite Hohe Hohe Neigung des
0.Gr.  Fensters
[ml [m] [m] [m] 1
AIOA 3.336.978 5.868.999 46,2 0,1 0,1 20 90,0
BIOB 3.337.102 5.869.036 46,0 0,1 0,1 20 90,0
CIOC 3.337.084 5.869.087 46,0 0,1 0,1 20 90,0
DIOD 3.337.090 5.869.119 46,2 0,1 0,1 20 90,0
EIOE 3.337.118 5.869.138 46,4 0,1 0,1 2,0 90,0
FIOF 3.340.286 5.868.376 51,9 0,1 01 2,0 90,0
GIOG 3.340.337 5.868.342 51,9 0,1 0,1 2,0 90,0
HIOH 3.340.361 5.868.337 520 0,1 0,1 2,0 90,0
1101 3.339.301 5.866.062 45,3 0,1 0,1 2,0 90,0
JI0J  3.339.360 5.866.097 453 0,1 0,1 2,0 90,0
KI0OK 3.339.007 5.866.008 45,3 0,1 0,1 20 90,0
LIOL 3.338.105 5.865.422 43,0 0,1 0,1 20 90,0
MIOM 3.338.066 5.865.414 43,0 0,1 0,1 20 90,0
NION 3.337.614 5.865.308 43,0 0,1 0,1 20 90,0
O100 3.337.484 5.865.397 430 01 01 20 90,0
Berechnungsergebnisse
Schattenrezeptor
astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/Jahr Max.Schattendauer/Tag
[h/a] [d/a] [h/d]
AIOA 20:43 74 0:23
BIOB 21:00 60 0:24
clocC 18:41 56 0:23
DIOD 16:33 50 0:23
EIOE 14:13 46 0:23
FIOF 0:00 0 0:00

(Fortsetzung nachste Seite)...

windPRO 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Ausrichtungsmodus  Augenhohe (ZVI) U.Gr.

[m]
"Gewachshaus-Modus" 2,1
"Gewachshaus-Modus" 2,1
"Gewachshaus-Modus" 2,1
"Gewachshaus-Modus" 2,1
"Gewé&chshaus-Modus" 2,1
"Gewéchshaus-Modus" 2,1
"Gewéchshaus-Modus" 2,1
"Gewéachshaus-Modus" 2,1
"Gewéchshaus-Modus" 2,1
"Gewachshaus-Modus" 2,1
"Gewachshaus-Modus" 2,1
"Gewachshaus-Modus" 2,1
"Gewachshaus-Modus" 2,1
"Gewachshaus-Modus" 2,1
"Gewé&chshaus-Modus" 2,1

o7.03200913:00/1  WINAPRO .



Projekt: Beschreibung:

Kantow DGM aus TOP50 BB

wpd onshore GmbH & Co. KG
Niederlassung Potsdam
Babelsberger StralRe 12

Lizenzierter Anwender:
wpd AG S
Stephanitorsbollwerk 3 (Haus LUV)

DE-28211 Bremen
+49 7142 77810
Murat Sahyazici / m.sahyazici@wpd.de

Berechnet: think energy

06.03.2019 16:15/3.2.743

D-14473 Potsdam

SHADOW - Hauptergebnis
Berechnung: Zusatzbelastung (ZB) BA 2

...(Fortsetzung von letzter Seite)
astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/Jahr Max.Schattendauer/Tag

[h/a] [d/a] [h/d]
GI0G 0:00 0 0:00
HIOH 0:00 0 0:00
1101 0:00 0 0:00
J1013 0:00 0 0:00
K 10 K 0:00 0 0:00
LIOL 0:00 0 0:00
M 10 M 0:00 0 0:00
NION 0:00 0 0:00
0100 0:00 0 0:00

Gesamtmenge der max. mdgl. Beschattung an Rezeptoren pro WEA
Nr. Name Maximal
[h/a]
1 RePol 0:00
2 RePo2 0:00
3 RePo3 45:14

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

windPRO 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

o7.03200913:00/2  WINAPRO .



Projekt:

Kantow

Beschreibung:

DGM aus TOP50 BB

wpd onshore GmbH & Co. KG
Niederlassung Potsdam

Lizenzierter Anwender:

wpd AG

Stephanitorsbollwerk 3 (Haus LUV)
DE-28211 Bremen

+49 7142 77810

Murat Sahyazici / m.sahyazici@wpd.de

Berechnet:

Babelsberger StralRe 12
D-14473 Potsdam

SHADOW - Kalender

think energy

06.03.2019 16:15/3.2.743

Berechnung: Zusatzbelastung (ZB) BA 2Schattenrezeptor: A- 10 A
Voraussetzungen fur Berechnung des Schattenwurfs
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

|Januar |Februar |Marz 1April I Mai
1]08:24 09:00 (3) | 07:55 | 06:59 | 06:46 | 05:39
116:04 15 09:15(3) | 16:53 | 17:47 | 19:43 | 20:37
2]08:23 09:00 (3) | 07:53 | 06:57 | 06:44 | 05:37
|16:05 16  09:16 (3) | 16:55 | 17:49 | 19:45 | 20:38
3 08:23 09:00 (3) | 07:52 | 06:55 | 06:42 | 05:35
116:06 17 09:17 (3) | 16:57 | 17:51 | 19:47 | 20:40
4] 08:23 09:00 (3) | 07:50 | 06:53 | 06:39 | 05:33
116:07 17 09:17 (3) | 16:59 | 17:53 | 19:49 | 20:42
5] 08:23 09:00 (3) | 07:48 | 06:50 | 06:37 | 05:31
116:08 19 09:19(3) | 17:01 | 17:55 | 19:51 | 20:44
6] 08:22 09:00 (3) | 07:46 | 06:48 | 06:35 | 05:30
116:10 19  09:19 (3) | 17:03 | 17:56 | 19:52 | 20:45
7108:22 09:01 (3) | 07:45 | 06:46 | 06:32 | 05:28
|16:11 19  09:20 (3) | 17:05 | 17:58 | 19:54 | 20:47
8 08:21 09:00 (3) | 07:43 | 06:43 | 06:30 | 05:26
]16:12 21 09:21 (3) | 17:07 | 18:00 | 19:56 | 20:49
9] 08:21 09:00 (3) | 07:41 | 06:41 | 06:28 | 05:24
116:14 21 09:21 (3) | 17:09 | 18:02 | 19:58 | 20:50
10 | 08:20 09:00 (3) | 07:39 | 06:39 | 06:25 | 05:22
116:15 22 09:22(3) | 17:11 | 18:04 | 19:59 | 20:52
11| 08:20 09:01 (3) | 07:37 | 06:36 | 06:23 | 05:21
116:17 22 09:23(3) | 17:13 | 18:06 | 20:01 | 20:54
12 | 08:19 09:01 (3) | 07:35 | 06:34 | 06:21 | 05:19
|16:18 23 09:24 (3) | 17:15 | 18:07  |20:03 | 20:56
13 ] 08:18 09:02 (3) | 07:33 | 06:32 | 06:18 | 05:17
116:20 22 09:24 (3) | 17:17 | 18:09 | 20:05 | 20:57
14 | 08:17 09:02(3) | 07:31 | 06:29 | 06:16 | 05:15
116:21 22 09:24 (3) | 17:18 | 18:11 | 20:07 | 20:59
15 | 08:17 09:02 (3) | 07:29 | 06:27 | 06:14 | 05:14
116:23 23 09:25(3) | 17:20 | 18:13 | 20:08 | 21:00
16 | 08:16 09:03(3) | 07:27 | 06:25 | 06:12 | 05:12
|16:24 22 09:25(3) | 17:22 | 18:15 | 20:10 | 21:02
17 | 08:15 09:02 (3) | 07:25 | 06:22 | 06:09 | 05:11
|16:26 23 09:25(3) | 17:24 | 18:17 | 20:12 | 21:04
18 | 08:14 09:03 (3) | 07:23 | 06:20 | 06:07 | 05:09
116:28 22 09:25(3) | 17:26 | 18:18 | 20:14 | 21:05
19 | 08:13 09:04 (3) | 07:21 | 06:17 | 06:05 | 05:08
116:29 21 09:25(3) | 17:28 | 18:20 | 20:15 | 21:07
20 | 08:12 09:05 (3) | 07:19 | 06:15 | 06:03 | 05:06
116:31 21 09:26 (3) | 17:30 | 18:22 | 20:17 | 21:08
21 ] 08:10 09:05 (3) | 07:17 | 06:13 | 06:00 | 05:05
116:33 20 09:25(3) | 17:32 | 18:24 | 20:19 | 21:10
22 | 08:09 09:06 (3) | 07:15 | 06:10 | 05:58 | 05:03
116:35 19  09:25(3) | 17:34 | 18:26 | 20:21 | 21:11
23] 08:08 09:07 (3) | 07:13 | 06:08 | 05:56 | 05:02
116:37 18 09:25(3) | 17:36 | 18:27 | 20:23 | 21:13
24 | 08:07 09:08 (3) | 07:10 | 06:06 | 05:54 | 05:01
116:38 16 09:24 (3) | 17:38 | 18:29 | 20:24 | 21:14
25 | 08:05 09:10 (3) | 07:08 | 06:03 | 05:52 | 04:59
116:40 13 09:23(3) | 17:40 | 18:31 | 20:26 | 21:16
26 | 08:04 09:12 (3) | 07:06 | 06:01 | 05:50 | 04:58
| 16:42 9 09:21(3)|17:41  |18:33 | 20:28 | 21:17
27 | 08:03 09:15 (3) | 07:04 | 05:58 | 05:48 | 04:57
| 16:44 2 09:17 (3) | 17:43 | 18:35  |20:30 | 21:18
28] 08:01 | 07:02 | 05:56 | 05:45 | 04:56
| 16:46 117:45  |18:36 | 20:31 | 21:20
29 | 08:00 | 106:54 | 05:43 | 04:55
| 16:48 | 119:38 | 20:33 | 21:21
30 | 07:58 | 106:51 | 05:41 | 04:54
| 16:49 | 119:40 | 20:35 | 21:22
31| 07:57 | 106:49 | | 04:53
| 16:51 | 119:42 | | 21:23
Sonnenscheinstunden | 254 | 275 | 367 | 418 | 490

| |

astr.max.mogl.Beschattung | 504

13uni 1Juli JAugust | SeptembefOktober |November | Dezember

104:52 | 04:48 | 05:27 | 06:19 | 07:10 | 07:06 | 07:59 08:43 (3)
|21:25 | 21:39  |21:06  [20:01  |18:49 | 16:41 | 15:58 22 09:05 (3)
104:51 | 04:49 | 05:28 | 06:20 | 07:12 | 07:08 | 08:01 08:43 (3)
|21:26 | 21:39 | 21:04 | 19:59 | 18:47 | 16:39 | 15:58 22 09:05 (3)
| 04:50 | 04:50 | 05:30 | 06:22 | 07:13 | 07:10 | 08:02 08:44 (3)
|21:27 | 21:38 | 21:02 | 19:56 | 18:45 | 16:37 |15:57 21 09:05 (3)
104:49 | 04:51 | 05:31 | 06:24 | 07:15 | 07:12 | 08:03 08:45 (3)
|21:28 | 21:38 | 21:00 | 19:54 | 18:42 | 16:35 ]15:56 20  09:05 (3)
1 04:49 | 04:51 | 05:33 | 06:25 | 07:17 | 07:14 | 08:05 08:46 (3)
|21:29 | 21:37  |20:58  [19:52 | 18:40 | 16:33 | 15:56 20  09:06 (3)
| 04:48 | 04:52 | 05:35 | 06:27 | 07:19 | 07:15 | 08:06 08:46 (3)
121:30 | 21:37  |20:57  [19:49  |18:38 | 16:32 |15:55 19 09:05 (3)
1 04:47 | 04:53 | 05:36 | 06:29 | 07:20 | 07:17 | 08:07 08:47 (3)
|21:31  |21:36  |20:55  [19:47 | 18:35 | 16:30 | 15:55 19 09:06 (3)
|04:47 | 04:54 | 05:38 | 06:31 | 07:22 | 07:19 | 08:09 08:48 (3)
121:32 | 21:36 | 20:53 | 19:45 | 18:33 | 16:28 |15:55 18  09:06 (3)
104:46 | 04:55 | 05:40 | 06:32 | 07:24 | 07:21 ] 08:10 08:48 (3)
121:33 | 21:35 | 2051 | 19:42 | 18:31 | 16:26 |15:54 17 09:05 (3)
1 04:46 | 04:56 | 05:41 | 06:34 | 07:26 | 07:23 ] 08:11 08:49 (3)
|21:3¢ | 21:34  |20:49  [19:40  |18:28 | 16:25 | 15:54 16  09:05 (3)
1 04:45 | 04:57 | 05:43 | 06:36 | 07:28 | 07:25 | 08:12 08:51 (3)
|21:3¢ | 21:33 | 20:47  [19:38  |18:26 | 16:23 |15:54 15  09:06 (3)
1 04:45 | 04:58 | 05:45 | 06:37 | 07:29 | 07:27 | 08:13 08:51 (3)
121:35 | 21:32 | 20:45 | 19:35 | 18:24 | 16:21 | 15:54 15 09:06 (3)
104:45 | 05:00 | 05:46 | 06:39 | 07:31 | 07:28 | 08:14 08:52 (3)
121:36 | 21:31 | 20:43 | 19:33 | 18:21 | 16:20 |15:54 14 09:06 (3)
1 04:44 ] 05:01 | 05:48 | 06:41 | 07:33 | 07:30 ] 08:15 08:53 (3)
121:37 | 21:30 | 2041 |19:30 | 18:19 | 16:18 |15:54 13 09:06 (3)
| 04:44 | 05:02 | 05:50 | 06:42 | 07:35 | 07:32 08:48 (3) | 08:16 08:54 (3)
121:37  |21:29  |20:39  [19:28 | 18:17 | 16:17 3 08:51(3) | 15:54 12 09:06 (3)
| 04:44 | 05:03 | 05:51 | 06:44 | 07:36 | 07:34 08:44 (3) | 08:17 08:54 (3)
|21:38 | 21:28  |20:37  |19:25  |18:15 | 16:15 10 08:54(3) | 15:54 12  09:06 (3)
| 04:44 | 05:05 | 05:53 | 06:46 | 07:38 | 07:36 08:43 (3) | 08:18 08:55 (3)
|21:38 | 21:27  |20:35  |19:23  |18:12  |16:14 13 08:56(3) | 15:54 11  09:06 (3)
| 04:44 | 05:06 | 05:55 | 06:48 | 07:40 | 07:37 08:42 (3) | 08:19 08:56 (3)
121:39 | 21:26 | 20:32 | 19:21 | 18:10 | 16:12 16 08:58 (3) | 15:54 10  09:06 (3)
| 04:44 ] 05:07 | 05:57 | 06:49 | 07:42 | 07:39 08:41 (3) | 08:19 08:57 (3)
121:39 | 21:25 | 20:30 | 19:18 | 18:08 | 16:11 18 08:59 (3) | 15:54 10  09:07 (3)
| 04:44 | 05:09 | 05:58 | 06:51 | 07:44 | 07:41 08:41 (3) | 08:20 08:57 (3)
121:39 | 21:24  |20:28  |19:16  |18:06  |16:10 19 09:00 (3) | 15:55 10  09:07 (3)
| 04:44 | 05:10 | 06:00 | 06:53 | 07:46 | 07:43 08:41 (3) | 08:21 08:58 (3)
|21:40 | 21:22  |20:26  |19:13  |18:04  |16:09 20 09:01(3) | 15:55 10  09:08 (3)
| 04:44 | 05:11 | 06:02 | 06:54 | 07:47 | 07:45 08:41 (3) | 08:21 08:58 (3)
|21:40 | 21:21 | 20:24 | 19:11 | 18:01  |16:07 21  09:02 (3) | 15:56 9 09:07 (3)
| 04:45 | 05:13 | 06:03 | 06:56 | 07:49 | 07:46 08:41 (3) | 08:22 08:59 (3)
121:40 | 21:20 | 20:22 | 19:09 | 17:59 | 16:06 21  09:02 (3) | 15:56 10  09:09 (3)
104:45 | 05:14 | 06:05 | 06:58 | 07:51 | 07:48 08:40 (3) | 08:22 08:59 (3)
121:40 | 21:18 | 20:19 | 19:06 | 17:57 | 16:05 22 09:02 (3) | 15:57 10  09:09 (3)
| 04:45 | 05:16 | 06:07 | 07:00 | 06:53 | 07:50 08:40 (3) | 08:23 08:59 (3)
|21:40 | 21:17 | 20:17  |19:04  |16:55 | 16:04 23 09:03(3) | 15:57 10  09:09 (3)
| 04:46 | 05:17 | 06:08 | 07:01 | 06:55 | 07:51 08:41 (3) | 08:23 09:00 (3)
|21:40 | 21:15 | 20:15  [19:01  |16:53 | 16:03 22 09:03(3) | 15:58 11  09:11 (3)
| 04:46 | 05:19 | 06:10 | 07:03 | 06:57 | 07:53 08:41 (3) | 08:23 09:00 (3)
|21:40 | 21:14 | 20:13 | 18:59 | 16:51 | 16:02 23  09:04 (3) | 15:59 11  09:11 (3)
| 04:47 | 05:20 | 06:12 | 07:05 | 06:59 | 07:54 08:42 (3) | 08:23 09:00 (3)
121:40 | 21:12 | 20:10 | 18:57 | 16:49 | 16:01 23  09:05(3) | 16:00 12  09:12 (3)
104:47 | 05:22 | 06:14 | 07:06 | 07:00 | 07:56 08:42 (3) | 08:23 09:00 (3)
121:40 | 21:11 | 20:08 | 18:54 | 16:47 | 16:00 22 09:04 (3) | 16:00 13  09:13 (3)
| 04:48 | 05:23 | 06:15 | 07:08 | 07:02 | 07:58 08:43 (3) | 08:24 09:00 (3)
121:39 | 21:09 |20:06 |18:52  |16:45 | 15:59 22 09:05(3) | 16:01 14 09:14 (3)
| 105:25 | 06:17 | |07:04 | | 08:24 09:00 (3)
| 121:07  |20:03 | 116:43 | |16:02 15  09:15 (3)
| 505 | 507 | 457 | 382 | 330 | 262 | 238

| | | | | | 298 | 441

Tabellen-Layout: Die Daten fur 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 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

o7.03201913:00/3  WINAPRO .



Projekt:

Kantow

Beschreibung:

DGM aus TOP50 BB

wpd onshore GmbH & Co. KG
Niederlassung Potsdam

Lizenzierter Anwender:

wpd AG

Stephanitorsbollwerk 3 (Haus LUV)
DE-28211 Bremen

+49 7142 77810

Murat Sahyazici / m.sahyazici@wpd.de

Berechnet:

Babelsberger StralRe 12
D-14473 Potsdam

SHADOW - Kalender

think energy

06.03.2019 16:15/3.2.743

Berechnung: Zusatzbelastung (ZB) BA 2Schattenrezeptor: B - 10 B
Voraussetzungen fur Berechnung des Schattenwurfs
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

|Januar |Februar |Marz 1April I Mai
1]08:24 09:13(3) | 07:55 | 06:59 | 06:46 | 05:39
116:04 23 09:36 (3) | 16:53 | 17:47 | 19:43 | 20:37
2]08:23 09:13(3) | 07:53 | 06:57 | 06:44 | 05:37
|16:05 24 09:37 (3) | 16:55 | 17:49 | 19:45 | 20:38
3 08:23 09:14 (3) | 07:52 | 06:55 | 06:42 | 05:35
116:06 24 09:38 (3) | 16:57 | 17:51 | 19:47 | 20:40
4] 08:23 09:14 (3) | 07:50 | 06:53 | 06:39 | 05:33
116:07 24 09:38 (3) | 16:59 | 17:53 | 19:49 | 20:42
5] 08:23 09:15 (3) | 07:48 | 06:50 | 06:37 | 05:31
116:08 24 09:39 (3) | 17:01 | 17:55 | 19:51 | 20:44
6] 08:22 09:15 (3) | 07:46 | 06:48 | 06:35 | 05:30
116:10 23 09:38(3) | 17:03 | 17:56 | 19:52 | 20:45
7108:22 09:16 (3) | 07:45 | 06:46 | 06:32 | 05:28
|16:11 23 09:39 (3) | 17:05 | 17:58 | 19:54 | 20:47
8 08:21 09:16 (3) | 07:43 | 06:43 | 06:30 | 05:26
]16:12 23 09:39 (3) | 17:07 | 18:00 | 19:56 | 20:49
9] 08:21 09:17 (3) | 07:41 | 06:41 | 06:28 | 05:24
116:14 22 09:39 (3) | 17:09 | 18:02 | 19:58 | 20:50
10 | 08:20 09:17 (3) | 07:39 | 06:39 | 06:25 | 05:22
116:15 22 09:39 (3) | 17:11 | 18:04 | 19:59 | 20:52
11| 08:20 09:18 (3) | 07:37 | 06:36 | 06:23 | 05:20
116:17 22 09:40 (3) | 17:13 | 18:06 | 20:01 | 20:54
12 | 08:19 09:19 (3) | 07:35 | 06:34 | 06:21 | 05:19
|16:18 21 09:40 (3) | 17:15 | 18:07  |20:03 | 20:56
13 ] 08:18 09:20 (3) | 07:33 | 06:32 | 06:18 | 05:17
116:20 20 09:40 (3) | 17:16 | 18:09 | 20:05 | 20:57
14 | 08:17 09:20 (3) | 07:31 | 06:29 | 06:16 | 05:15
]16:21 20 09:40 (3) | 17:18 | 18:11 | 20:07 | 20:59
15 | 08:17 09:21 (3) | 07:29 | 06:27 | 06:14 | 05:14
116:23 19 09:40 (3) | 17:20 | 18:13 | 20:08 | 21:00
16 | 08:16 09:22 (3) | 07:27 | 06:25 | 06:12 | 05:12
|16:24 18 09:40 (3) | 17:22 | 18:15 | 20:10 | 21:02
17 | 08:15 09:23(3) | 07:25 | 06:22 | 06:09 | 05:11
|16:26 16 09:39 (3) | 17:24 | 18:17  |20:12  |21:04
18 | 08:14 09:24 (3) | 07:23 | 06:20 | 06:07 | 05:09
116:28 14 09:38 (3) | 17:26 | 18:18 | 20:14 | 21:05
19 | 08:13 09:26 (3) | 07:21 | 06:17 | 06:05 | 05:08
116:29 11  09:37 (3) | 17:28 | 18:20 | 20:15 | 21:07
20 | 08:12 09:29 (3) | 07:19 | 06:15 | 06:03 | 05:06
| 16:31 7 09:36(3) | 17:30 | 18:22 | 20:17 | 21:08
21 ] 08:10 107:17 | 06:13 | 06:00 | 05:05
| 16:33 117:32 | 18:24  |20:19 | 21:10
22 | 08:09 107:15 | 06:10 | 05:58 | 05:03
| 16:35 117:3¢ | 18:26 | 20:21 | 21:11
23] 08:08 | 07:13 | 06:08 | 05:56 | 05:02
| 16:37 117:36 | 18:27 | 20:23 | 21:13
24 | 08:07 107:10 ] 06:06 | 05:54 | 05:01
| 16:38 117:38  |18:29 | 20:24 | 21:14
25 | 08:05 1 07:08 | 06:03 | 05:52 | 04:59
| 16:40 |17:40 | 18:31  |20:26 | 21:16
26 | 08:04 107:06 | 06:01 | 05:50 | 04:58
| 16:42 |17:41 | 18:33  |20:28 | 21:17
27 | 08:03 107:04 | 05:58 | 05:48 | 04:57
| 16:44 |17:43  |18:35  |20:30  |21:18
28] 08:01 | 07:02 | 05:56 | 05:45 | 04:56
| 16:46 117:45  |18:36 | 20:31 | 21:20
29 | 08:00 | 106:54 | 05:43 | 04:55
| 16:48 | 119:38 | 20:33 | 21:21
30 | 07:58 | 106:51 | 05:41 | 04:54
| 16:49 | 119:40 | 20:35 | 21:22
31| 07:57 | 106:49 | | 04:53
| 16:51 | 119:42 | | 21:23
Sonnenscheinstunden | 254 | 275 | 367 | 418 | 490

| |

astr.max.mogl.Beschattung | 400

13uni 1Juli JAugust | SeptembefOktober |November | Dezember

104:52 | 04:48 | 05:27 | 06:19 | 07:10 | 07:06 | 07:59 09:00 (3)
|21:25 | 21:39  |21:06  [20:01  |18:49 | 16:41 |15:58 22 09:22 (3)
104:51 | 04:49 | 05:28 | 06:20 | 07:12 | 07:08 | 08:01 09:00 (3)
|21:26 | 21:39 | 21:04 | 19:59 | 18:47 | 16:39 |15:58 22 09:22 (3)
104:50 | 04:50 | 05:30 | 06:22 | 07:13 | 07:10 | 08:02 09:01 (3)
|21:27 | 21:38 | 21:02 | 19:56 | 18:45 | 16:37 115:57 22 09:23 (3)
104:49 | 04:51 | 05:31 | 06:24 | 07:15 | 07:12 | 08:03 09:00 (3)
|21:28 | 21:38 | 21:00 | 19:54 | 18:42 | 16:35 ]15:56 23 09:23 (3)
1 04:49 | 04:51 | 05:33 | 06:25 | 07:17 | 07:14 | 08:05 09:01 (3)
|21:29 | 21:37  |20:58  [19:52 | 18:40 | 16:33 | 15:56 23 09:24 (3)
| 04:48 | 04:52 | 05:35 | 06:27 | 07:19 | 07:15 | 08:06 09:01 (3)
121:30 | 21:37  |20:57  [19:49  |18:38 | 16:32 |15:55 24 09:25 (3)
1 04:47 | 04:53 | 05:36 | 06:29 | 07:20 | 07:17 | 08:07 09:02 (3)
|21:31 | 21:36 | 20:55 | 19:47 | 18:35 | 16:30 | 15:55 24 09:26 (3)
104:47 | 04:54 | 05:38 | 06:31 | 07:22 | 07:19 | 08:09 09:02 (3)
121:32 | 21:36 | 20:53 | 19:45 | 18:33 | 16:28 |15:55 24 09:26 (3)
104:46 | 04:55 | 05:40 | 06:32 | 07:24 | 07:21 ] 08:10 09:02 (3)
121:33 | 21:35 | 2051 | 19:42 | 18:31 | 16:26 |15:54 24 09:26 (3)
1 04:46 | 04:56 | 05:41 | 06:34 | 07:26 | 07:23 ] 08:11 09:03 (3)
|21:3¢ | 21:34  |20:49  [19:40  |18:28 | 16:25 | 15:54 23 09:26 (3)
1 04:45 | 04:57 | 05:43 | 06:36 | 07:27 | 07:25 | 08:12 09:04 (3)
|21:3¢ | 21:33 | 20:47  [19:38  |18:26 | 16:23 | 15:54 23 09:27 (3)
1 04:45 | 04:58 | 05:45 | 06:37 | 07:29 | 07:27 | 08:13 09:04 (3)
121:35 | 21:32 | 20:45 | 19:35 | 18:24 | 16:21 |15:54 24 09:28 (3)
| 04:45 | 05:00 | 05:46 | 06:39 | 07:31 | 07:28 | 08:14 09:05 (3)
121:36 | 21:31 | 20:43 | 19:33 | 18:21 | 16:20 |15:54 23 09:28 (3)
1 04:44 ] 05:01 | 05:48 | 06:41 | 07:33 | 07:30 ] 08:15 09:05 (3)
121:37 | 21:30 | 2041 |19:30 | 18:19 | 16:18 |15:54 23 09:28 (3)
| 04:44 | 05:02 | 05:50 | 06:42 | 07:35 | 07:32 | 08:16 09:06 (3)
121:37  |21:29  |20:39  [19:28 | 18:17 | 16:17 | 15:54 23 09:29 (3)
| 04:44 | 05:03 | 05:51 | 06:44 | 07:36 | 07:34 | 08:17 09:05 (3)
|21:38 | 21:28  |20:37  [19:25  |18:15 | 16:15 | 15:54 23 09:28 (3)
| 04:44 | 05:05 | 05:53 | 06:46 | 07:38 | 07:36 | 08:18 09:06 (3)
121:38 | 21:27 | 20:35 | 19:23 | 18:12 | 16:14 |15:54 23 09:29 (3)
|04:44 | 05:06 | 05:55 | 06:48 | 07:40 | 07:37 | 08:19 09:07 (3)
121:39 | 21:26 | 20:32 | 19:21 | 18:10 | 16:12 |15:54 23 09:30 (3)
| 04:44 ] 05:07 | 05:57 | 06:49 | 07:42 | 07:39 ] 08:19 09:08 (3)
121:39 | 21:25 | 20:30 | 19:18 | 18:08 | 16:11 |15:54 22 09:30 (3)
| 04:44 | 05:09 | 05:58 | 06:51 | 07:44 | 07:41 ] 08:20 09:07 (3)
121:39 | 21:24  |20:28  [19:16  |18:06 | 16:10 | 15:55 23 09:30 (3)
| 04:44 | 05:10 | 06:00 | 06:53 | 07:46 | 07:43 | 08:21 09:08 (3)
|21:40 | 21:22  |20:26  [19:13 | 18:04 | 16:09 |15:55 23 09:31 (3)
| 04:44 | 05:11 | 06:02 | 06:54 | 07:47 | 07:44 09:05 (3) | 08:21 09:08 (3)
121:40 | 21:21 | 20:24 | 19:11 | 18:01 | 16:07 7 09:12(3)|15:56 23 09:31(3)
| 04:45 | 05:13 | 06:03 | 06:56 | 07:49 | 07:46 09:03 (3) | 08:22 09:09 (3)
121:40 | 21:20 | 20:22 | 19:09 | 17:59 | 16:06 11  09:14 (3) | 15:56 23 09:32 (3)
104:45 | 05:14 | 06:05 | 06:58 | 07:51 | 07:48 09:01 (3) | 08:22 09:10 (3)
121:40 | 21:18 | 20:19 | 19:06 | 17:57 | 16:05 14  09:15 (3) | 15:57 22 09:32 (3)
| 04:45 | 05:16 | 06:07 | 07:00 | 06:53 | 07:50 09:01 (3) | 08:23 09:10 (3)
|21:40 | 21:17 | 20:17  |19:04  |16:55 | 16:04 16 09:17 (3) | 15:57 23  09:33 (3)
| 04:46 | 05:17 | 06:08 | 07:01 | 06:55 | 07:51 09:00 (3) | 08:23 09:11 (3)
|21:40 | 21:15 | 20:15  [19:01  |16:53 | 16:03 18 09:18(3) | 15:58 23  09:34 (3)
| 04:46 | 05:19 | 06:10 | 07:03 | 06:57 | 07:53 09:00 (3) | 08:23 09:11 (3)
|21:40 | 21:14 | 20:13 | 18:59 | 16:51 | 16:02 19  09:19 (3) | 15:59 23 09:34 (3)
104:47 ] 05:20 | 06:12 | 07:05 | 06:59 | 07:54 09:00 (3) | 08:23 09:12 (3)
121:40 | 21:12 | 20:10 | 18:57 | 16:49 | 16:01 20 09:20 (3) | 16:00 23  09:35 (3)
104:47 | 05:22 | 06:14 | 07:06 | 07:00 | 07:56 09:00 (3) | 08:23 09:12 (3)
121:40 | 21:11 | 20:08 | 18:54 | 16:47 | 16:00 20 09:20 (3) | 16:00 23  09:35 (3)
| 04:48 | 05:23 | 06:15 | 07:08 | 07:02 | 07:58 09:00 (3) | 08:24 09:12 (3)
121:39 | 21:09 |20:06 |18:52  |16:45 | 15:59 21 09:21(3) | 16:01 24  09:36 (3)
| 105:25 | 06:17 | |07:04 | | 08:24 09:13 (3)
| 121:07  |20:03 | 116:43 | |16:02 23 09:36 (3)
| 505 | 507 | 457 | 382 | 330 | 262 | 238

| | | | | | 146 | 714

Tabellen-Layout: Die Daten fur 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 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

oros201913:00/4  WINAPRO .



Projekt: Beschreibung: Lizenzierter Anwender:

Kantow DGM aus TOP50 BB wpd AG_ S
Stephanitorsbollwerk 3 (Haus LUV)
DE-28211 Bremen

W_pd onshore GmbH & Co. KG +49 7142 77810

Niederlassung Potsdam Murat Sahyazici / m.sahyazici@wpd.de ]

Babelsberger StralRe 12 Berechnet: think energy
a g 06.03.2019 16:15/3.2.743

D-14473 Potsdam

SHADOW - Kalender

Berechnung: Zusatzbelastung (ZB) BA 2Schattenrezeptor: C- 10 C

Voraussetzungen fur Berechnung des Schattenwurfs

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

|Januar |Februar |Marz 1April I Mai 13uni 1Juli JAugust | SeptembefOktober |November | Dezember
1]08:24 09:15 (3) | 07:55 | 06:59 | 06:46 | 05:39 | 04:52 | 04:48 | 05:27 | 06:19 | 07:10 | 07:06 | 07:59 09:03 (3)
|16:04 23 09:38 (3) | 16:53 | 17:47 | 19:43  |20:37  |21:25  |21:39  |21:06  |20:01  |18:49  |16:41 |15:58 20 09:23 (3)
2| 08:23 09:16 (3) | 07:53 | 06:57 | 06:44 | 05:37 | 04:51 | 04:49 | 05:28 | 06:20 | 07:12 | 07:08 | 08:01 09:03 (3)
|16:05 22 09:38(3) | 16:55 | 17:49 | 19:45  |20:38  |21:26  [21:39 | 21:04 | 19:59 | 18:47 | 16:39 | 15:58 20 09:23 (3)
3]08:23 09:17 (3) | 07:52 | 06:55 | 06:42 | 05:35 | 04:50 | 04:50 | 05:30 | 06:22 | 07:13 | 07:10 | 08:02 09:03 (3)
]16:06 22 09:39 (3) | 16:57 | 17:51 | 19:47 | 20:40  |21:27  |21:38  |21:02 | 19:56 | 1845 | 16:37 |15:57 21 09:24 (3)
4] 08:23 09:16 (3) | 07:50 | 06:53 | 06:39 | 05:33  |04:49 | 04:51 | 05:31 | 06:24 | 07:15 | 07:12 | 08:03 09:03 (3)
]16:07 23 09:39 (3) | 16:59 | 17:53 | 19:49  |20:42  |21:28  |21:38  |21:00  |19:54  |1842  |16:35 |15:56 21 09:24 (3)
5 08:23 09:17 (3) | 07:48 | 06:50 | 06:37 | 05:31  |04:49 | 04:51 | 05:33 | 06:25 | 07:17 | 07:14 | 08:05 09:04 (3)
|16:08 23 09:40 (3) | 17:01 | 17:55 | 19:51  |20:44  |21:29  |21:37  |20:58  |19:52  |18:40 | 16:33 |15:56 22 09:26 (3)
6 | 08:22 09:17 (3) | 07:46 | 06:48 | 06:35 | 05:30 | 04:48 | 04:52 | 05:35 | 06:27 | 07:19 | 07:15 | 08:06 09:04 (3)
|16:10 23 09:40 (3) | 17:03 | 17:56 | 19:52  |20:45  |21:30  |21:37  |20:57 | 19:49  |18:38  |16:32 |15:55 22 09:26 (3)
7| 08:22 09:19 (3) | 07:45 | 06:46 | 06:32 | 05:28 | 04:47 | 04:53 | 05:36 | 06:29 | 07:20 | 07:17 | 08:07 09:05 (3)
|16:11 22 09:41(3) | 17:05 | 17:58 | 19:54  |20:47  |21:31  [21:36 | 20:55 | 19:47 | 18:35 | 16:30 | 15:55 22 09:27 (3)
8] 08:21 09:19 (3) | 07:43 | 06:43 | 06:30 | 05:26 | 04:47  |04:54 | 05:38 | 06:31 | 07:22 | 07:19 | 08:09 09:05 (3)
|16:12 21 09:40 (3) | 17:07 | 18:00 | 19:56  |20:49  |21:32  |21:36  |20:53 | 19:45  |18:33  |16:28 |15:55 22 09:27 (3)
9| 08:21 09:19 (3) | 07:41 | 06:41 | 06:28 | 05:24  |04:46 | 04:55 | 05:40 | 06:32 | 07:24 | 07:21 | 08:10 09:05 (3)
|16:14 21 09:40 (3) | 17:09 | 18:02  |19:58  |20:50  |21:33  |21:35  |20:51 | 19:42  |18:31  |16:26 |15:54 22 09:27 (3)
10 | 08:20 09:20 (3) | 07:39 | 06:39 | 06:25 | 05:22 | 04:46 | 04:56 | 05:41 | 06:34 | 07:26 | 07:23 | 08:11 09:05 (3)
|16:15 20 09:40 (3) | 17:11 | 18:04  |19:59  |20:52  |21:34  |21:34  |20:49  |19:40  |18:28  |16:25 |15:54 23 09:28 (3)
11| 08:20 09:21(3) | 07:37 | 06:36 | 06:23 | 05:20 | 04:45 | 04:57 | 05:43 | 06:36 | 07:27 | 07:25 | 08:12 09:06 (3)
|16:17 20 09:41(3) | 17:13 | 18:06  |20:01  |20:54  |21:3¢  |21:33  |20:47  |19:38  |18:26  |16:23 |15:54 23 09:29 (3)
12 | 08:19 09:22(3) | 07:35 | 06:34 | 06:21 | 05:19 | 04:45 | 04:58 | 05:45 | 06:37 | 07:29 | 07:27 | 08:13 09:06 (3)
|16:18 19 09:41(3) | 17:15 | 18:07  |20:03  |20:56  |21:35  [21:32 | 20:45 | 19:35 | 18:24  |16:21 | 15:54 23 09:29 (3)
13 ] 08:18 09:23 (3) | 07:33 | 06:32 | 06:18 | 05:17 | 04:45  |05:00 | 05:46  |06:39 | 07:31 | 07:28 | 08:14 09:07 (3)
]16:20 18 09:41(3) | 17:16 | 18:09  |20:05  |20:57  |21:36  |21:31  |20:43  [19:33  |18:21  |16:20 |15:54 23 09:30 (3)
14 | 08:17 09:24 (3) | 07:31 | 06:29 | 06:16 | 05:15 | 04:44  |05:01  |05:48 | 06:41 | 07:33 | 07:30 | 08:15 09:07 (3)
|16:21 16 09:40 (3) | 17:18 | 18:11  |20:07  |20:59  |21:37  |21:30  |20:41  |19:30  |18:19  |16:18 |15:54 23 09:30 (3)
15 | 08:17 09:25(3) | 07:29 | 06:27 | 06:14 | 05:14 | 04:44 | 05:02 | 05:50 | 06:42 | 07:35 | 07:32 | 08:16 09:08 (3)
|16:23 15 09:40 (3) | 17:20 | 18:13  |20:08  |21:00  |21:37  |21:29  |20:39  |19:28  |18:17  |16:17 |15:54 23 09:31 (3)
16 | 08:16 09:27 (3) | 07:27 | 06:25 | 06:12 | 05:12 | 04:44 | 05:03 | 05:51 | 06:44 | 07:36 | 07:34 | 08:17 09:07 (3)
|16:24 12 09:39 (3) | 17:22 | 18:15  |20:10  |21:02  |21:38  |21:28  |20:37  [19:25  |18:15  |16:15 |15:54 23 09:30 (3)
17 ] 08:15 09:28 (3) | 07:25 | 06:22 | 06:09 | 05:11 | 04:44 | 05:05 | 05:53 | 06:46 | 07:38 | 07:36 | 08:18 09:08 (3)
| 16:26 9 09:37(3)|17:24 | 18:17  |20:12  [21:04  |21:38  |21:27 | 20:35  |19:23  |18:12 | 16:14 | 15:54 23 09:31 (3)
18 | 08:14 09:31(3) | 07:23 | 06:20 | 06:07 | 05:09 | 04:44  |05:06  |05:55 | 06:48 | 07:40 | 07:37 | 08:19 09:09 (3)
| 16:28 4 09:35(3) |17:26 | 18:18  |20:14  |21:05  [21:39  |21:26 | 20:32 | 19:21 | 18:10 | 16:12 |15:54 22 09:31 (3)
19 | 08:13 107:21 | 06:17 | 06:05 | 05:08 | 04:44 ] 05:07 |05:57 | 06:49 | 07:42 | 07:39 | 08:19 09:09 (3)
| 16:29 117:28 | 18:20 | 20:15 | 21:07  |21:39  |21:25  [20:30 | 19:18  |18:08 | 16:11 |15:54 23 09:32 (3)
20 | 08:12 107:19 | 06:15 | 06:03 | 05:06 | 04:44 | 05:09 |05:58 | 06:51 | 07:44 | 07:41 | 08:20 09:09 (3)
| 16:31 117:30 | 18:22 | 20:17  |21:08  |21:39  |21:24  |20:28  |19:16  |18:06 | 16:10 |15:55 23 09:32 (3)
21 | 08:10 107:17 | 06:13 | 06:00 | 05:05 | 04:44 | 05:10 |06:00 | 06:53 | 07:46  |07:43 | 08:21 09:10 (3)
| 16:33 117:32 | 18:24  |20:19 | 21:10 | 21:40  |21:22  |20:26 | 19:13  |18:04 | 16:09 |15:55 23 09:33 (3)
22 | 08:09 107:15 ] 06:10 | 05:58  |05:03 | 04:44 | 05:11 | 06:02 | 06:54 | 07:47 | 07:45 | 08:21 09:10 (3)
| 16:35 117:34 | 18:26  |20:21  [21:11  |21:40  |21:21 | 20:24 | 19:11  |18:01 | 16:07 | 15:56 23 09:33 (3)
23] 08:08 107:13 | 06:08 | 05:56 | 05:02  |04:45 | 05:13 | 06:03 | 06:56 | 07:49 | 07:46 | 08:22 09:11 (3)
| 16:37 117:36 | 18:27  |20:23 | 21:13 | 21:40 | 21:20  [20:22 | 19:09 | 17:59 | 16:06 |15:56 23 09:34 (3)
24 | 08:07 107:10 | 06:06 | 05:54 | 05:01 | 04:45 |05:14 | 06:05 |06:58 | 07:51 | 07:48 09:08 (3) | 08:22 09:11 (3)
| 16:38 117:38 | 18:29 | 20:24 | 21:14  |21:40  |21:18  |20:19  [19:06  |17:57  |16:05 4 09:12 (3) | 15:57 23  09:34 (3)
25 | 08:05 107:08 | 06:03 | 05:52 | 04:59 | 04:45 | 05:16 | 06:07 | 07:00 | 06:53 | 07:50 09:06 (3) | 08:23 09:12 (3)
| 16:40 |17:40 | 18:31 | 20:26 | 21:16 | 21:40  |21:17  |20:17 | 19:04 | 16:55 | 16:04 9 09:15(3) | 15:57 22 09:34 (3)
26 | 08:04 107:06 ] 06:01  |05:50 | 04:58 | 04:46 | 05:17 | 06:08 | 07:01 | 06:55 | O07:51 09:05 (3) | 08:23 09:13 (3)
| 16:42 |17:41 | 18:33 | 20:28 | 21:17  |21:40 |21:15  |20:15  [19:01  |16:53  |16:03 12 09:17 (3) | 15:58 23  09:36 (3)
27 | 08:03 107:04 | 05:58 | 05:48 | 04:57 | 04:46 | 05:19 | 06:10 | 07:03 | 06:57 | 07:53 09:04 (3) | 08:23 09:13 (3)
| 16:44 117:43  |18:35  |20:30  [21:18  |21:40  |21:14  |20:13 | 18:59  |16:51  [16:02 15 09:19 (3) | 15:59 23  09:36 (3)
28] 08:01 107:02 | 05:56 | 05:45 | 04:56 | 04:47 | 05:20 | 06:12 | 07:05 | 06:59 | 07:54 09:04 (3) | 08:23 09:14 (3)
| 16:46 117:45  |18:36 | 20:31  |21:20  |21:40  |21:12  [20:10 | 18:57 | 16:49  |16:01 16 09:20 (3) | 16:00 22  09:36 (3)
29 | 08:00 | ] 06:54 | 05:43 | 04:55 | 04:47 | 05:22 | 06:14 | 07:06 | 07:00 | 07:56 09:03 (3) | 08:23 09:14 (3)
| 16:48 | 119:38  |20:33  |21:21  |21:40  |21:11  |20:08  |18:54  |16:47  |16:00 18 09:21 (3) | 16:00 23  09:37 (3)
30 | 07:58 | ]06:51 | 05:41 | 04:54 | 04:48 | 05:23 | 06:15 | 07:08 | 07:02 | 07:58 09:03 (3) | 08:24 09:14 (3)
| 16:49 | ]19:40 | 20:35  |21:22  |21:39  |21:09  |20:06 |18:52  |16:45  |15:59 19 09:22 (3) | 16:01 23  09:37 (3)
31| 07:57 | 106:49 | 104:53 | ]05:25 ] 06:17 | |07:04 | | 08:24 09:15 (3)
| 16:51 | |19:42 | |21:23 | 121:07  ]20:03 | 116:43 | |16:02 23  09:38 (3)

Sonnenscheinstunden | 254 | 275 | 367 | 418 | 400 | 505 | s07 | 457 | 382 | 330 | 262 | 238
astr.max.mogl.Beschattung | 333 | | | | | | | | | | 93 | 695
Tabellen-Layout: Die Daten fur jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Beschreibung: Lizenzierter Anwender:

Kantow DGM aus TOP50 BB wpd AG_ S
Stephanitorsbollwerk 3 (Haus LUV)
DE-28211 Bremen

W_pd onshore GmbH & Co. KG +49 7142 77810

Niederlassung Potsdam Murat Sahyazici / m.sahyazici@wpd.de ]

Babelsberger StralRe 12 Berechnet: think energy
a g 06.03.2019 16:15/3.2.743

D-14473 Potsdam

SHADOW - Kalender

Berechnung: Zusatzbelastung (ZB) BA 2Schattenrezeptor: D - IO D

Voraussetzungen fur Berechnung des Schattenwurfs

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

|Januar |Februar |Marz 1April I Mai 13uni 1Juli JAugust | SeptembefOktober |November | Dezember
1]08:24 09:18 (3) | 07:55 | 06:59 | 06:46 | 05:39 | 04:52 | 04:48 | 05:27 | 06:19 | 07:10 | 07:06 | 07:59 09:08 (3)
|16:04 23 09:41(3) | 16:53 | 17:47 | 19:43  |20:37  |21:25  |21:39  |21:06  |20:01  |18:49  |16:41 |15:58 17 09:25 (3)
2| 08:23 09:19 (3) | 07:53 | 06:57 | 06:44 | 05:37 | 04:51 | 04:49 | 05:28 | 06:20 | 07:12 | 07:08 | 08:01 09:07 (3)
|16:05 22 09:41(3) | 16:55 | 17:49 | 19:45  |20:38  |21:26  [21:39 | 21:04 | 19:59 | 18:47 | 16:39 | 15:58 18  09:25 (3)
3]08:23 09:20 (3) | 07:52 | 06:55 | 06:42 | 05:35 | 04:50 | 04:50 | 05:30 | 06:22 | 07:13 | 07:10 | 08:02 09:08 (3)
|16:06 22 09:42 (3) | 16:57 | 17:51 | 19:47 | 20:40  |21:27  |21:38  |21:02 | 19:56 | 1845 | 16:37 |15:57 18  09:26 (3)
4] 08:23 09:20 (3) | 07:50 | 06:53 | 06:39 | 05:33  |04:49 | 04:51 | 05:31 | 06:24 | 07:15 | 07:12 | 08:03 09:07 (3)
116:07 22 09:42 (3) | 16:59 | 17:53 | 19:49 | 20:42  |21:28  |21:38  |21:00 | 19:54  |18:42  |16:35 |15:56 20  09:27 (3)
5 08:23 09:21(3) | 07:48 | 06:50 | 06:37 | 05:31  |04:49 | 04:51 | 05:33 | 06:25 | 07:17 | 07:14 | 08:05 09:08 (3)
|16:08 21 09:42 (3) | 17:01 | 17:55 | 19:51  |20:44  |21:29  |21:37  |20:58 | 19:52  |18:40 | 16:33 |15:56 20  09:28 (3)
6 | 08:22 09:21 (3) | 07:46 | 06:48 | 06:35 | 05:30 | 04:48 | 04:52 | 05:35 | 06:27 | 07:19 | 07:15 | 08:06 09:07 (3)
|16:10 21 09:42 (3) | 17:03 | 17:56 | 19:52  |20:45  |21:30  |21:37  |20:57 | 19:49  |18:38  |16:32 |15:55 21 09:28 (3)
7| 08:22 09:23 (3) | 07:45 | 06:46 | 06:32 | 05:28 | 04:47 | 04:53 | 05:36 | 06:29 | 07:20 | 07:17 | 08:07 09:08 (3)
|16:11 20 09:43 (3) | 17:05 | 17:58 | 19:54  |20:47  |21:31  [21:36 | 20:55 | 19:47 | 18:35 | 16:30 | 15:55 21 09:29 (3)
8] 08:21 09:23 (3) | 07:43 | 06:43 | 06:30 | 05:26 | 04:47 | 04:54  |05:38 | 06:31 | 07:22 | 07:19 | 08:09 09:08 (3)
|16:12 20 09:43 (3) | 17:07 | 18:00  |19:56  |20:49  |21:32  |21:36  |20:53 | 19:45  |18:33  |16:28 |15:55 22 09:30 (3)
9| 08:21 09:24 (3) | 07:41 | 06:41 | 06:28 | 05:24 | 04:46 | 04:55 | 05:40 | 06:32 | 07:24 | 07:21 | 08:10 09:08 (3)
|16:14 18 09:42 (3) | 17:09 | 18:02  |19:58  |20:50  |21:33  |21:35  |20:51  |19:42  |18:31  |16:26 |15:54 22 09:30 (3)
10 | 08:20 09:24 (3) | 07:39 | 06:39 | 06:25 | 05:22 | 04:46 | 04:56 | 05:41 | 06:34 | 07:26 | 07:23 | 08:11 09:08 (3)
|16:15 18 09:42 (3) | 17:11 | 18:04  |19:59  |20:52  |21:34  |21:34  |20:49  |19:40  |18:28  |16:25 |15:54 22 09:30 (3)
11| 08:20 09:26 (3) | 07:37 | 06:36 | 06:23 | 05:20 | 04:45 | 04:57 | 05:43 | 06:36 | 07:27 | 07:25 | 08:12 09:09 (3)
|16:17 17 09:43 (3) | 17:13 | 18:06  |20:01  |20:54  |21:3¢  |21:33  |20:47  |19:38  |18:26  |16:23 |15:54 23 09:32 (3)
12 | 08:19 09:27 (3) | 07:35 | 06:34 | 06:21 | 05:19 | 04:45 | 04:58 | 05:45 | 06:37 | 07:29 | 07:27 | 08:13 09:10 (3)
|16:18 15 09:42 (3) | 17:15 | 18:07  |20:03  |20:56  |21:35  [21:32 | 20:45 | 19:35 | 18:24  |16:21 |15:54 22 09:32 (3)
13 ] 08:18 09:28 (3) | 07:33 | 06:32 | 06:18 | 05:17 | 04:45  [05:00  |05:46 | 06:39 | 07:31  |07:28 | 08:14 09:10 (3)
116:20 14 09:42 (3) | 17:16 | 18:09  |20:05  |20:57  |21:36  |21:31  |20:43  [19:33  |18:21  |16:20 |15:54 22 09:32 (3)
14 | 08:17 09:30 (3) | 07:31 | 06:29 | 06:16 | 05:15 | 04:44 | 05:01  |05:48 | 06:41 | 07:33 | 07:30 | 08:15 09:10 (3)
|16:21 11  09:41 (3) | 17:18 | 18:11  |20:07  |20:59  |21:37  |21:30  |20:41  |19:30  |18:19  |16:18 |15:54 23 09:33 (3)
15 | 08:17 09:32(3) | 07:29 | 06:27 | 06:14 | 05:14  |04:44 | 05:02 | 05:50 | 06:42 | 07:35 | 07:32 | 08:16 09:11 (3)
| 16:23 8 09:40(3) | 17:20  |18:13  |20:08  |21:00  |21:37  |21:29  |20:39 | 19:28 | 18:17 | 16:17 |15:54 22 09:33 (3)
16 | 08:16 |07:27 | 06:25 | 06:12  |05:12 | 04:44 | 05:03 | 05:51 | 06:44 | 07:36 | 07:34 | 08:17 09:11 (3)
| 16:24 |17:22 | 18:15  |20:10  |21:02  |21:38  |21:28  |20:37  |19:25  |18:15  |16:15 |15:54 22 09:33 (3)
17 ] 08:15 107:25 | 06:22 | 06:09 | 05:11 | 04:44 | 05:05 |05:53 | 06:46 | 07:38 | 07:36 | 08:18 09:11 (3)
| 16:26 |17:24 | 18:17  |20:12  [21:04  |21:38  |21:27  |20:35  |19:23  |18:12 | 16:14 | 15:54 23 09:34 (3)
18 | 08:14 107:23 | 06:20 | 06:07 | 05:09  |04:44 | 05:06 | 05:55 | 06:48 | 07:40 | 07:37 | 08:19 09:12 (3)
| 16:28 117:26  |18:18  |20:14  |21:05  |21:39  |21:26  |20:32  |19:21  |18:10 | 16:12 |15:54 22 09:34 (3)
19 | 08:13 107:21 | 06:17 | 06:05 | 05:08 | 04:44 ] 05:07 |05:57 | 06:49 | 07:42 | 07:39 | 08:19 09:13 (3)
| 16:29 117:28 | 18:20 | 20:15 | 21:07  |21:39  |21:25  [20:30 | 19:18  |18:08 | 16:11 |15:54 22 09:35 (3)
20 | 08:12 107:19 | 06:15 | 06:03 | 05:06 | 04:44 | 05:09 |05:58 | 06:51 | 07:44 | 07:41 | 08:20 09:13 (3)
| 16:31 117:30 | 18:22 | 20:17  |21:08  |21:39  |21:24  |20:28  |19:16  |18:06 | 16:10 |15:55 22 09:35 (3)
21 | 08:10 107:17 | 06:13 | 06:00 | 05:05 | 04:44 | 05:10 |06:00 | 06:53 | 07:46  |07:43 | 08:21 09:13 (3)
| 16:33 117:32 | 18:24  |20:19 | 21:10 | 21:40  |21:22  |20:26 | 19:13  |18:04 | 16:09 |15:55 23 09:36 (3)
22 | 08:09 107:15 ] 06:10 | 05:58  |05:03 | 04:44 | 05:11 | 06:02 | 06:54 | 07:47 | 07:45 | 08:21 09:13 (3)
| 16:35 117:34 | 18:26  |20:21  [21:11  |21:40  |21:21 | 20:24 | 19:11  |18:01 | 16:07 | 15:56 23 09:36 (3)
23] 08:08 107:13 | 06:08 | 05:56 | 05:02  |04:45 | 05:13 | 06:03 | 06:56 | 07:49 | 07:46 | 08:22 09:14 (3)
| 16:37 117:36 | 18:27  |20:23 | 21:13 | 21:40 | 21:20  [20:22 | 19:09 | 17:59 | 16:06 |15:56 23 09:37 (3)
24 | 08:07 107:10 | 06:06 | 05:54 | 05:01 | 04:45 |05:14 | 06:05 |06:58 | 07:51 | 07:48 | 08:22 09:15 (3)
| 16:38 117:38 | 18:29 | 20:24 | 21:14 | 21:40  |21:18  |20:19  |19:06  |17:57 | 16:05 |15:57 22 09:37 (3)
25 | 08:05 107:08 | 06:03 | 05:52 | 04:59 | 04:45 | 05:16 | 06:07 | 07:00 | 06:53 | 07:50 | 08:23 09:15 (3)
| 16:40 |17:40 | 18:31 | 20:26 | 21:16 | 21:40  |21:17  |20:17 | 19:04 | 16:55 | 16:04 |15:57 22 09:37 (3)
26 | 08:04 107:06 ] 06:01  |05:50 | 04:58 | 04:46 | 05:17 | 06:08 | 07:01 | 06:55 | O07:51 | 08:23 09:16 (3)
| 16:42 |17:41 | 18:33 | 20:28 | 21:17  |21:40  |21:15  |20:15 | 19:01  |16:53 | 16:03 |15:58 23 09:39 (3)
27 | 08:03 107:04 | 05:58 | 05:48 | 04:57 | 04:46 | 05:19 | 06:10 | 07:03 | 06:57 | 07:53 09:11 (3) | 08:23 09:16 (3)
| 16:44 117:43 | 18:35  |20:30  [21:18  |21:40  |21:14  |20:13 | 18:59 | 16:51 | 16:02 8 09:19(3)|15:59 23  09:39 (3)
28] 08:01 107:02 | 05:56 | 05:45 | 04:56 | 04:47 | 05:20 | 06:12 | 07:05 | 06:59 | 07:54 09:10 (3) | 08:23 09:17 (3)
| 16:46 117:45  |18:36  |20:31  |21:20  |21:40  |21:12  [20:10 | 18:57  [16:49  |16:01 11 09:21(3) | 16:00 22  09:39 (3)
29 | 08:00 | ] 06:54 | 05:43 | 04:55 | 04:47 | 05:22 | 06:14 | 07:06 | 07:00 | 07:56 09:08 (3) | 08:23 09:17 (3)
| 16:48 | 119:38  |20:33  |21:21  |21:40  |21:11 | 20:08 | 18:54  |16:47  |16:00 14 09:22 (3) | 16:00 23  09:40 (3)
30 | 07:58 | ]06:51 | 05:41 | 04:54 | 04:48 | 05:23 | 06:15 | 07:08 | 07:02 | 07:58 09:08 (3) | 08:24 09:18 (3)
| 16:49 | ]19:40 | 20:35  |21:22  |21:39  |21:09  |20:06 |18:52  |16:45  |15:59 15 09:23 (3) | 16:01 22  09:40 (3)
31| 07:57 | 106:49 | 104:53 | ]05:25 ] 06:17 | |07:04 | | 08:24 09:18 (3)
| 16:51 | |19:42 | |21:23 | 121:07  ]20:03 | 116:43 | |16:02 23  09:41 (3)

Sonnenscheinstunden | 254 | 275 | 367 | 418 | 400 | 505 | s07 | 457 | 382 | 330 | 262 | 238
astr.max.mogl.Beschattung | 272 | | | | | | | | | | 48 | 673
Tabellen-Layout: Die Daten fur jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Beschreibung: Lizenzierter Anwender:

Kantow DGM aus TOP50 BB wpd AG_ S
Stephanitorsbollwerk 3 (Haus LUV)
DE-28211 Bremen

W_pd onshore GmbH & Co. KG +49 7142 77810

Niederlassung Potsdam Murat Sahyazici / m.sahyazici@wpd.de ]

Babelsberger StralRe 12 Berechnet: think energy
a g 06.03.2019 16:15/3.2.743

D-14473 Potsdam

SHADOW - Kalender

Berechnung: Zusatzbelastung (ZB) BA 2Schattenrezeptor: E - IO E

Voraussetzungen fur Berechnung des Schattenwurfs

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

|Januar |Februar |Marz 1April I Mai 13uni 1Juli JAugust | SeptembefOktober |November | Dezember
1]08:24 09:24 (3) | 07:55 | 06:59 | 06:46 | 05:39 | 04:52 | 04:48 | 05:27 | 06:19 | 07:10 | 07:06 | 07:59 09:15 (3)
|16:04 21 09:45(3) | 16:53 | 17:47 | 19:43  |20:37  |21:25  |21:39  |21:06  |20:01  |18:49  |16:41 |15:58 12 09:27 (3)
2| 08:23 09:25(3) | 07:53 | 06:57 | 06:44 | 05:37 | 04:51 | 04:49 | 05:28 | 06:20 | 07:12 | 07:08 | 08:01 09:14 (3)
|16:05 20 09:45(3) | 16:55 | 17:49 | 19:45  |20:38  |21:26  [21:39  |21:04 | 19:59 | 18:47 | 16:39 | 15:58 14 09:28 (3)
3]08:23 09:26 (3) | 07:52 | 06:55 | 06:42 | 05:35 | 04:50 | 04:50 | 05:30 | 06:22 | 07:13 | 07:10 | 08:02 09:14 (3)
|16:06 20 09:46 (3) | 16:57 | 17:51 | 19:47 | 20:40  |21:27  |21:38  |21:02 | 19:56 | 1845 | 16:37 |15:57 15  09:29 (3)
4] 08:23 09:26 (3) | 07:50 | 06:53 | 06:39 | 05:33  |04:49 | 04:51 | 05:31 | 06:24 | 07:15 | 07:12 | 08:03 09:13 (3)
]16:07 19 09:45(3) | 16:59 | 17:53 | 19:49  |20:42  |21:28  |21:38  |21:00 | 19:54  |1842  |16:35 |15:56 17 09:30 (3)
5 08:23 09:27 (3) | 07:48 | 06:50 | 06:37 | 05:31  |04:49 | 04:51 | 05:33 | 06:25 | 07:17 | 07:14 | 08:05 09:14 (3)
|16:08 19 09:46 (3) | 17:01 | 17:55 | 19:51  |20:44  |21:29  |21:37  |20:58  |19:52  |18:40 | 16:33 |15:56 17  09:31 (3)
6 | 08:22 09:27 (3) | 07:46 | 06:48 | 06:35 | 05:30 | 04:48 | 04:52 | 05:35 | 06:27 | 07:19 | 07:15 | 08:06 09:13 (3)
|16:10 19 09:46 (3) | 17:03 | 17:56 | 19:52  |20:45  |21:30  |21:37  |20:57 | 19:49  |18:38  |16:32 |15:55 19 09:32 (3)
7| 08:22 09:29 (3) | 07:45 | 06:46 | 06:32 | 05:28 | 04:47 | 04:53 | 05:36 | 06:29 | 07:20 | 07:17 | 08:07 09:14 (3)
|16:11 17  09:46 (3) | 17:05 | 17:58 | 19:54  |20:47  |21:31  [21:36 | 20:55 | 19:47 | 18:35 | 16:30 | 15:55 19 09:33 (3)
8] 08:21 09:29 (3) | 07:43 | 06:43 | 06:30 | 05:26 | 04:47  |04:54  |05:38 | 06:31 | 07:22 | 07:19 | 08:09 09:14 (3)
|16:12 17  09:46 (3) | 17:07 | 18:00 | 19:56  |20:49  |21:32  |21:36  |20:53 | 19:45  |18:33  |16:28 |15:55 19 09:33 (3)
9| 08:21 09:30 (3) | 07:41 | 06:41 | 06:28 | 05:24  |04:46 | 04:55 | 05:40 | 06:32 | 07:24 | 07:21 | 08:10 09:14 (3)
|16:14 15 09:45(3) | 17:09 | 18:02  |19:58  |20:50  |21:33  |21:35  |20:51 | 19:42  |18:31  |16:26 |15:54 20  09:34 (3)
10 | 08:20 09:31(3) | 07:39 | 06:39 | 06:25 | 05:22 | 04:46 | 04:56 | 05:41 | 06:34 | 07:26 | 07:23 | 08:11 09:14 (3)
|16:15 14 09:45 (3) | 17:11 | 18:04  |19:59  |20:52  |21:34  |21:34  |20:49 | 19:40  |18:28  |16:25 |15:54 20 09:34 (3)
11| 08:20 09:33(3) | 07:37 | 06:36 | 06:23 | 05:20 | 04:45 | 04:57 | 05:43 | 06:36 | 07:27 | 07:25 | 08:12 09:15 (3)
|16:17 12 09:45(3) | 17:13 | 18:06  |20:01  |20:54  |21:3¢  |21:33  |20:47  |19:38  |18:26  |16:23 |15:54 21 09:36 (3)
12 | 08:19 09:35(3) | 07:35 | 06:34 | 06:21 | 05:19 | 04:45 | 04:58 | 05:45 | 06:37 | 07:29 | 07:27 | 08:13 09:15 (3)
| 16:18 9 09:44(3)|17:15  |18:07  |20:03  [20:56 | 21:35 | 21:32 | 2045 | 19:35  |18:24  |16:21 | 15:54 21 09:36 (3)
13 ] 08:18 09:37 (3) | 07:33 | 06:32 | 06:18 | 05:17 | 04:45  [05:00 | 05:46 | 06:39 | 07:31 | 07:28 | 08:14 09:15 (3)
| 16:20 5 09:42(3)|17:16 | 18:09  |20:05 | 20:57  |21:36  |21:31  |20:43  |19:33  |18:21  |16:20 |15:54 22 09:37 (3)
14 | 08:17 107:31 | 06:29 | 06:16 | 05:15 | 04:44 | 05:01 | 05:48 | 06:41 | 07:33 | 07:30 | 08:15 09:16 (3)
| 16:21 117:18  |18:11  |20:07  |20:59  |21:37  |21:30 [20:41  |19:30  |18:19  |16:18 |15:54 21 09:37 (3)
15 | 08:17 107:29 | 06:27 | 06:14 | 05:14 | 04:44 | 05:02 | 05:50 | 06:42 | 07:35 | 07:32 | 08:16 09:16 (3)
| 16:23 ]17:20 | 18:13 | 20:08  |21:00  |21:37  |21:29  |20:39  |19:28  |18:17  |16:17 |15:54 22 09:38 (3)
16 | 08:16 |07:27 | 06:25 | 06:12  |05:12 | 04:44 | 05:03 | 05:51 | 06:44 | 07:36 | 07:34 | 08:17 09:16 (3)
| 16:24 |17:22 | 18:15  |20:10  |21:02  |21:38  |21:28  |20:37  |19:25  |18:15  |16:15 |15:54 21 09:37 (3)
17 ] 08:15 107:25 | 06:22 | 06:09 | 05:11 | 04:44 | 05:05 |05:53 | 06:46 | 07:38 | 07:36 | 08:18 09:16 (3)
| 16:26 |17:24 | 18:17  |20:12  [21:04  |21:38  |21:27  |20:35  |19:23  |18:12 | 16:14 |15:54 22 09:38 (3)
18 | 08:14 107:23 | 06:20 | 06:07 | 05:09  |04:44 | 05:06 | 05:55 | 06:48 | 07:40 | 07:37 | 08:19 09:17 (3)
| 16:28 117:26  |18:18  |20:14  |21:05  |21:39  |21:26  |20:32  |19:21  |18:10 | 16:12 |15:54 22 09:39 (3)
19 | 08:13 107:21 | 06:17 | 06:05 | 05:08 | 04:44 | 05:07 |05:56 | 06:49 | 07:42 | 07:39 | 08:19 09:18 (3)
| 16:29 117:28 | 18:20 | 20:15 | 21:07  |21:39  |21:25  [20:30 | 19:18  |18:08 | 16:11 |15:54 22 09:40 (3)
20 | 08:12 107:19 | 06:15 | 06:03 | 05:06 | 04:44 | 05:09 |05:58 | 06:51 | 07:44 | 07:41 | 08:20 09:17 (3)
| 16:31 117:30 | 18:22 | 20:17  |21:08  |21:39  |21:24  |20:28  |19:16  |18:06 | 16:10 |15:55 23 09:40 (3)
21 | 08:10 107:17 | 06:13 | 06:00 | 05:05 | 04:44 | 05:10 |06:00 | 06:53 | 07:46  |07:43 | 08:21 09:18 (3)
| 16:33 117:32 | 18:24  |20:19 | 21:10 | 21:40  |21:22  |20:26 | 19:13  |18:04 | 16:09 |15:55 23 09:41 (3)
22 | 08:09 107:15 ] 06:10 | 05:58  |05:03 | 04:44 | 05:11 | 06:02 | 06:54 | 07:47 | 07:45 | 08:21 09:18 (3)
| 16:35 117:34 | 18:26  |20:21  [21:11  |21:40  |21:21 | 20:24 | 19:11  |18:01 | 16:07 | 15:56 23 09:41 (3)
23] 08:08 107:13 | 06:08 | 05:56 | 05:02  |04:45 | 05:13 | 06:03 | 06:56 | 07:49 | 07:46 | 08:22 09:19 (3)
| 16:37 117:36 | 18:27  |20:23 | 21:13 | 21:40 | 21:20  [20:22 | 19:09 | 17:59 | 16:06 |15:56 23 09:42 (3)
24 | 08:07 107:10 | 06:06 | 05:54 | 05:01 | 04:45 |05:14 | 06:05 |06:58 | 07:51 | 07:48 | 08:22 09:20 (3)
| 16:38 117:38 | 18:29 | 20:24 | 21:14 | 21:40  |21:18  |20:19  |19:06  |17:57 | 16:05 |15:57 22 09:42 (3)
25 | 08:05 107:08 | 06:03 | 05:52 | 04:59 | 04:45 | 05:16 | 06:07 | 07:00 | 06:53 | 07:50 | 08:23 09:20 (3)
| 16:40 |17:40 | 18:31 | 20:26 | 21:16 | 21:40  |21:17  |20:17 | 19:04 | 16:55 | 16:04 |15:57 22 09:42 (3)
26 | 08:04 107:06 ] 06:01  |05:50 | 04:58 | 04:46 | 05:17 | 06:08 | 07:01 | 06:55 | O07:51 | 08:23 09:21 (3)
| 16:42 |17:41 | 18:33 | 20:28 | 21:17  |21:40  |21:15  |20:15 | 19:01  |16:53 | 16:03 |15:58 22 09:43 (3)
27 | 08:03 107:04 | 05:58 | 05:48 | 04:57 | 04:46 | 05:19 | 06:10 | 07:03 | 06:57 | 07:53 | 08:23 09:21 (3)
| 16:44 117:43 | 18:35  |20:30  [21:18  |21:40  |21:14  |20:13 | 18:59 | 16:51 | 16:02 | 15:59 22 09:43 (3)
28] 08:01 107:02 | 05:56 | 05:45 | 04:56 | 04:47 | 05:20 | 06:12 | 07:05 | 06:59 | 07:54 | 08:23 09:22 (3)
| 16:46 117:45  |18:36 | 20:31  |21:20  |21:40  |21:12  |20:10 | 18:57 | 1649 | 16:01 |16:00 22 09:44 (3)
29 | 08:00 | ] 06:54 | 05:43 | 04:55 | 04:47 | 05:22 | 06:14 | 07:06 | 07:00 | 07:56 09:17 (3) | 08:23 09:22 (3)
| 16:48 | 119:38  |20:33  |21:21  |21:40  |21:11 | 20:08  |18:54  |16:47 | 16:00 5 09:22(3) | 16:00 22  09:44 (3)
30 | 07:58 | ]06:51 | 05:41 | 04:54 | 04:48 | 05:23 | 06:15 | 07:08 | 07:02 | 07:58 09:16 (3) | 08:24 09:23 (3)
| 16:49 | ]19:40 | 20:35  |21:22  |21:39  |21:09  |20:06 |18:52  |16:45 | 15:59 9 09:25(3) | 16:01 21  09:44 (3)
31| 07:57 | 106:49 | 104:53 | ]05:25 ] 06:17 | |07:04 | | 08:24 09:24 (3)
| 16:51 | |19:42 | |21:23 | 121:07  ]20:03 | 116:43 | |16:02 21 09:45 (3)

Sonnenscheinstunden | 254 | 275 | 367 | 418 | 400 | 505 | s07 | 457 | 382 | 330 | 262 | 238
astr.max.mogl.Beschattung | 207 | | | | | | | | | | 14 | 632
Tabellen-Layout: Die Daten fur jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

windPRO 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 07.03.2019 13:00 / 7 windPRO .



Projekt:

Kantow

Beschreibung:

DGM aus TOP50 BB

wpd onshore GmbH & Co. KG
Niederlassung Potsdam
Babelsberger Stralle 12
D-14473 Potsdam

SHADOW - Grafischer Kalender
Berechnung: Zusatzbelastung (ZB) BA 2
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Zeit

Zeit

Lizenzierter Anwender:

wpd AG

Stephanitorsbollwerk 3 (Haus LUV)
DE-28211 Bremen

+49 7142 77810

Murat Sahyazici / m.sahyazici@wpd.de

Berechnet:

06.03.2019 16:15/3.2.743
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Projekt: Beschreibung: Lizenzierter Anwender:

Kantow DGM aus TOP50 BB wpd AG ‘,\
Stephanitorsbollwerk 3 (Haus LUV) <
DE-28211 Bremen

wpd onshore GmbH & Co. KG +49 7142 77810

Niederlassung Potsdam Murat Sahyazici / m.sahyazici@wpd.de Frrolt
Berechnet:

Babelsberger StraRe 12 ' Rensy

06.03.2019 16:15/3.2.743
D-14473 Potsdam

SHADOW - Karte

Berechnung: Zusatzbelastung (ZB) BA 2

.

Stunden/Jahr, Astron.max.mogl.

0
10
30
100

Stunden/Jahr, Astron.max.mdgl.

| 0.1-10Stunden

10 - 30 Stunden

| 30-100 Stunden

100 - 2.000 Stunden

b
"r-#h*'t-bp'ph_ i

0 500 1000 1500 2000 m
Karte: Kantow_TK25 , Mastab 1:40.000, Mitte: Germany UTM ETRS89 Zone: 33 Ost: 3.338.550 Nord: 5.867.400
A Neue WEA s Schattenrezeptor

Hohe der Schattenkarte: DGM-TOP50_1m

windPRO 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk or0s200013:00/9  WINAPRO .
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wpd

think energy

Schattenwurfanalyse bei Errichtung und Betrieb von drei Windenergie-
anlagen gemald WEA-Schattenwurf-Leitlinie (2003) zum Bebauungsplan
WEG 26 ,Windpark Kantow* am Standort Kantow

in der Gemeinde Wusterhausen/Dosse, Landkreis Ostprignitz-Ruppin,
Brandenburg

Bauabschnitt 2 (B-Plan)

Schattenwurfanalyse
(SWA)

Anlage 3
Gesamtbelastung (GB)

windPRO - Detaillierte Ergebnisse

Schattenwurfanalyse BA 2 wpd onshore GmbH & Co. KG, SWA, 07.03.2019



Projekt:

Kantow

Beschreibung:

DGM aus TOP50 BB

wpd onshore GmbH & Co. KG
Niederlassung Potsdam
Babelsberger StraRe 12

Lizenzierter Anwender:

wpd AG

Stephanitorshollwerk 3 (Haus LUV)
DE-28211 Bremen

+49 7142 77810

Murat Sahyazici / m.sahyazici@wpd.de

Berechnet:

think energy

19.03.2019 10:51/3.2.743

D-14473 Potsdam

SHADOW - Hauptergebnis

Berechnung: Gesamtbelastung (GB) BA 2
Voraussetzungen fur Berechnung des Schattenwurfs

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

Minimale relevante Sonnenhdhe lber 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:

Verwendete Héhenlinien: DGM-TOP50_1m

Hindernisse in Berechnung nicht verwendet

Berechnungshohe 0.Gr. fur Karte: 1,5 m

Rasterauflésung: 1,0 m

A

Mafstab 1:75.000

Alle Koordinatenangaben in:

Germany UTM ETRS89 Zone: 33 A Neue WEA ¢ Existierende WEA £ Schattenrezeptor
WEA
WEA-Typ Schattendaten
X(Ost) Y(Nord) Z Beschreibung Aktuell Hersteller Typ Nenn-  Rotor- Nabenhdhe Beschatt.- U/min
leistung durch- Bereich
messer
[m] [kwl  [m] [m] [m] [U/min]
1 3.338.703 5.867.067 50,9 RePol Ja NORDEX N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
2 3.338.401 5.867.453 52,2 RePo2 Ja NORDEX N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
3 3.338.028 5.867.775 50,9 RePo3 Ja NORDEX N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
4 3.338.547 5.867.769 50,7 D&W 06 Nein REpower MD 77-1.500 1.500 77,0 85,0 1.415 17,3
5 3.339.283 5.866.708 48,9 D&W 08 Nein REpower MD 77-1.500 1.500 77,0 85,0 1.415 17,3
6 3.339.095 5.867.618 49,1 D&W 09 Nein REpower MD 77-1.500 1.500 77,0 85,0 1.415 17,3
7 3.339.342 5.867.188 46,0 D&W 10 Nein REpower MD 77-1.500 1.500 77,0 85,0 1.415 17,3
8 3.338.836 5.867.704 49,6 V90 01 Ja VESTAS  V90-2.000 2.000 90,0 105,0 1.506 14,9
9 3.339.443 5.867.544 45,8 V90 02 Ja VESTAS  V90-2.000 2.000 90,0 105,0 1.506 14,9
10 3.339.139 5.867.369 47,8 V90 03 Ja VESTAS  V90-2.000 2.000 90,0 105,0 1.506 14,9
11 3.339.416 5.866.951 45,8 V90 04 Ja VESTAS  V90-2.000 2.000 90,0 105,0 1.506 14,9
12 3.338.059 5.867.263 52,0 wpdl Ja NORDEX N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
13 3.337.653 5.867.280 46,0 wpd2 Ja NORDEX N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
14 3.337.508 5.867.689 50,1 wpd3 Ja NORDEX N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
15 3.337.928 5.868.207 50,8 wpd4 Ja NORDEX N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
16 3.338.698 5.868.336 53,6 wpd5 Ja NORDEX N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
17 3.339.006 5.868.116 52,8 wpd6 Ja NORDEX N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
18 3.338.327 5.868.475 56,0 wpd8 Ja NORDEX N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
Schattenrezeptor-Eingabe
Nr. Name  X(Ost) Y(Nord) Z Breite Hohe Hohe Neigung des Ausrichtungsmodus Augenhéhe (ZVI) U.Gr.
0.Gr. Fensters
[(m] [m] [m] [m] [°1 [m]
AIOA 3.336.978 5.868.999 46,2 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
BIOB 3.337.102 5.869.036 46,0 0,1 01 2,0 90,0 "Gewachshaus-Modus" 2,1
ClOC 3.337.084 5.869.087 46,0 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
DIOD 3.337.090 5.869.119 46,2 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
EIOE 3.337.118 5.869.138 46,4 0,1 0,1 20 90,0 "Gewaéchshaus-Modus" 2,1
FIOF 3.340.286 5.868.376 51,9 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
GIOG 3.340.337 5.868.342 51,9 0,1 01 2,0 90,0 "Gewachshaus-Modus" 2,1
HIOH 3.340.361 5.868.337 520 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
1101 3.339.301 5.866.062 453 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
JI101J 3.339.360 5.866.097 45,3 0,1 0,1 20 90,0 "Gewaéchshaus-Modus" 2,1
KI10OK 3.339.007 5.866.008 45,3 0,1 01 2,0 90,0 "Gewachshaus-Modus" 2,1

(Fortsetzung néchste Seite)...

10.0320001403/1  WINAPRO .
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Projekt:

Kantow

wpd onshore GmbH & Co. KG
Niederlassung Potsdam
Babelsberger StraRe 12

D-14473 Potsdam

Beschreibung:

DGM aus TOP50 BB

SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung (GB) BA 2

...(Fortsetzung von letzter Seite)

Nr. Name

LIOL
M IO M
N ION
Olo00

Berechnungsergebnisse

astron. max. mogl. Beschattungsdauer
Schattentage/Jahr

Schattenrezeptor
Nr. Name Stunden/Jahr
[h/a]
AIOA 46:19
BI1OB 54:46
cloC 51:58
DIOD 51:02
EIOE 51:49
FIOF 35:30
GIOG 27:16
HIOH 25:46
1101 0:00
J101J 0:00
K 10 K 0:00
LIOL 0:00
M IO M 0:00
N ION 0:00
0100 0:00

X(Ost)

z

[m]

3.338.105 5.865.422 43,0
3.338.066 5.865.414 43,0
3.337.614 5.865.308 43,0
3.337.484 5.865.397 43,0

[d/a]
148
141
133
129
126
139

98
93

[eNeoNeoloNoNoNa)

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

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

Max.Schattendauer/Tag

0.Gr.

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

[h/d]
0:29
0:30
0:30
0:31
0:32
0:26
0:26
0:26
0:00
0:00
0:00
0:00
0:00
0:00
0:00

Breite Hohe Hohe Neigung des
Fensters

[’
90,0
90,0
90,0
90,0

Gesamtmenge der max. mdgl. Beschattung an Rezeptoren pro WEA

Nr. Name

1 RePol
2 RePo2
3 RePo3
4 D&W 06
5 D&W 08
6 D&W 09
7 D&W 10
8 V90 01
9 V90 02
10 V90 03
11 V90 04
12 wpdl
13 wpd2
14 wpd3
15 wpd4
16 wpd5
17 wpd6
18 wpds

Maximal

[h/a]
0:00
0:00
45:14
0:00
0:00
2:10
0:00
0:00
23:15
0:00
0:00
0:00
0:00
0:00
51:38
22:19
15:26
26:09

Lizenzierter Anwender:

wpd AG IS
Stephanitorshollwerk 3 (Haus LUV)

DE-28211 Bremen

+49 7142 77810

Murat Sahyazici / m.sahyazici@wpd.de
Berechnet: think energy

19.03.2019 10:51/3.2.743

Ausrichtungsmodus  Augenhéhe (ZVI) U.Gr.

[m]
"Gewachshaus-Modus" 2,1
"Gewachshaus-Modus" 2,1
"Gewaéchshaus-Modus" 2,1
"Gewachshaus-Modus" 2,1

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

zwei oder mehr WEA beschattet werden kann.

windPRO 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

10.03.200014:03/2  WINAPRO .



Projekt:

Kantow

wpd onshore GmbH & Co. KG

Niederlassung Potsdam
Babelsberger StraRe 12
D-14473 Potsdam

SHADOW - Kalender

Berechnung: Gesamtbelastung (GB) BA 2Schattenrezeptor: A- 10 A

Beschreibung:

DGM aus TOP50 BB

Voraussetzungen fur Berechnung des Schattenwurfs

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

Lizenzierter Anwender:

wpd AG

Stephanitorshollwerk 3 (Haus LUV)

DE-28211 Bremen
+49 7142 77810

Murat Sahyazici / m.sahyazici@wpd.de

Berechnet:

19.03.2019 10:51/3.2.743

|Januar | Februar | Mérz 1 April | Mai | Juni
1]08:24 09:00 (3) | 07:55 08:35 (15) | 06:59 07:30 (18) | 06:46 | 05:39 | 04:52
| 16:04 15 09:15 (3) | 16:53 22 08:57 (15) | 17:47 20 07:50 (18) | 19:43 | 20:37 | 21:25
2]08:23 09:00 (3) | 07:53 08:34 (15) | 06:57 07:29 (18) | 06:44 | 05:37 | 04:51
| 16:05 16 09:16 (3) | 16:55 24 08:58 (15) | 17:49 22 07:51(18) | 19:45 | 20:38 | 21:26
3] 08:23 09:00 (3) | 07:52 08:33 (15) | 06:55 07:29 (18) | 06:42 | 05:35 | 04:50
| 16:06 17 09:17 (3) | 16:57 26 08:59 (15) | 17:51 22 07:51 (18) | 19:47 | 20:40 | 21:27
4108:23 09:00 (3) | 07:50 08:34 (15) | 06:53 07:28 (18) | 06:39 | 05:33 | 04:49
| 16:07 17 09:17 (3) | 16:59 26 09:00 (15) | 17:53 23 07:51 (18) | 19:49 | 20:42 | 21:28
5108:23 09:00 (3) | 07:48 08:33 (15) | 06:50 07:28 (18) | 06:37 | 05:31 | 04:49
| 16:08 19 09:19 (3) | 17:01 28  09:01 (15) | 17:55 23 07:51(18) | 19:51 | 20:44 | 21:29
6] 08:22 09:00 (3) | 07:46 08:33 (15) | 06:48 07:28 (18) | 06:35 | 05:30 | 04:48
| 16:10 19 09:19 (3) | 17:03 28 09:01 (15) | 17:56 23 07:51 (18) | 19:52 | 20:45 | 21:30
7108:22 09:01 (3) | 07:45 08:33 (15) | 06:46 07:27 (18) | 06:32 | 05:28 | 04:47
| 16:11 19 09:20 (3) | 17:05 28 09:01 (15) | 17:58 23 07:50 (18) | 19:54 | 20:47 | 21:31
8] 08:21 09:00 (3) | 07:43 08:33 (15) | 06:43 07:28 (18) | 06:30 | 05:26 | 04:47
| 16:12 21 09:21 (3) | 17:07 28 09:01 (15) | 18:00 22 07:50 (18) | 19:56 | 20:49 | 21:32
9]08:21 09:00 (3) | 07:41 08:33 (15) | 06:41 07:29 (18) | 06:28 | 05:24 | 04:46
| 16:14 21 09:21 (3) | 17:09 28 09:01 (15) | 18:02 20  07:49 (18) | 19:58 | 20:50 | 21:33
10 | 08:20 09:00 (3) | 07:39 08:33 (15) | 06:39 07:29 (18) | 06:25 | 05:22 | 04:46
| 16:15 22 09:22 (3) | 17:11 28  09:01 (15) | 18:04 18  07:47 (18) | 19:59 | 20:52 | 21:34
11 | 08:20 09:01 (3) | 07:37 08:34 (15) | 06:36 07:31 (18) | 06:23 | 05:21 | 04:45
| 16:17 22 09:23 (3) | 17:13 26 09:00 (15) | 18:06 15  07:46 (18) | 20:01 | 20:54 | 21:34
12| 08:19 09:01 (3) | 07:35 08:34 (15) | 06:34 07:32 (18) | 06:21 | 05:19 | 04:45
| 16:18 23 09:24 (3) | 17:15 26 09:00 (15) | 18:07 10  07:42 (18) | 20:03 | 20:56 | 21:35
13 ] 08:18 09:02 (3) | 07:33 08:35 (15) | 06:32 | 06:18 | 05:17 | 04:45
| 16:20 22 09:24 (3) | 17:17 24 08:59 (15) | 18:09 | 20:05 | 20:57 | 21:36
14| 08:17 09:02 (3) | 07:31 08:36 (15) | 06:29 | 06:16 | 05:15 | 04:44
| 16:21 22 09:24 (3) | 17:18 22 08:58 (15) | 18:11 | 20:07 | 20:59 | 21:37
15 | 08:17 09:02 (3) | 07:29 08:37 (15) | 06:27 | 06:14 | 05:14 | 04:44
| 16:23 23 09:25 (3) | 17:20 20 08:57 (15) | 18:13 | 20:08 | 21:00 | 21:37
16 | 08:16 09:03 (3) | 07:27 08:38 (15) | 06:25 | 06:12 | 05:12 | 04:44
| 16:24 22 09:25 (3) | 17:22 17  08:55 (15) | 18:15 | 20:10 | 21:02 | 21:38
17 | 08:15 09:02 (3) | 07:25 08:41 (15) | 06:22 | 06:09 | 05:11 | 04:44
| 16:26 23 09:25 (3) | 17:24 11  08:52 (15) | 18:17 | 20:12 | 21:04 | 21:38
18 | 08:14 09:03 (3) | 07:23 | 06:20 | 06:07 | 05:09 | 04:44
| 16:28 22 09:25 (3) | 17:26 | 18:18 | 20:14 | 21:05 | 21:39
19 | 08:13 09:04 (3) | 07:21 | 06:17 | 06:05 | 05:08 | 04:44
| 16:29 21 09:25 (3) | 17:28 | 18:20 | 20:15 | 21:07 | 21:39
20 | 08:12 09:05 (3) | 07:19 | 06:15 | 06:03 | 05:06 | 04:44
| 16:31 21 09:26 (3) | 17:30 | 18:22 | 20:17 | 21:08 | 21:39
21 08:10 09:05 (3) | 07:17 | 06:13 | 06:00 | 05:05 | 04:44
| 16:33 20 09:25 (3) | 17:32 | 18:24 | 20:19 | 21:10 | 21:40
22| 08:09 09:06 (3) | 07:15 | 06:10 | 05:58 | 05:03 | 04:44
| 16:35 19 09:25 (3) | 17:34 | 18:26 | 20:21 | 21:11 | 21:40
23| 08:08 09:07 (3) | 07:13 | 06:08 | 05:56 | 05:02 | 04:45
| 16:37 18 09:25 (3) | 17:36 | 18:27 | 20:23 | 21:13 | 21:40
24 | 08:07 09:08 (3) | 07:10 | 06:06 | 05:54 | 05:01 | 04:45
| 16:38 16 09:24 (3) | 17:38 | 18:29 | 20:24 | 21:14 | 21:40
25 | 08:05 09:10 (3) | 07:08 | 06:03 | 05:52 | 04:59 | 04:45
| 16:40 13 09:23 (3) | 17:40 | 18:31 | 20:26 | 21:16 | 21:40
26 | 08:04 09:12 (3) | 07:06 07:37 (18) | 06:01 | 05:50 | 04:58 | 04:46
| 16:42 9 09:21 (3) | 17:41 7 07:44 (18) | 18:33 | 20:28 | 21:17 | 21:40
27| 08:03 08:43 (15) | 07:04 07:34 (18) | 05:58 | 05:48 | 04:57 | 04:46
| 16:44 6 09:17 (3) | 17:43 13 07:47 (18) | 18:35 | 20:30 | 21:18 | 21:40
28 | 08:01 08:40 (15) | 07:02 07:32 (18) | 05:56 | 05:45 | 04:56 | 04:47
| 16:46 11  08:51 (15) | 17:45 17 07:49 (18) | 18:36 | 20:31 | 21:20 | 21:40
29 | 08:00 08:37 (15) | | 06:54 | 05:43 | 04:55 | 04:47
| 16:48 16  08:53 (15) | | 19:38 | 20:33 | 21:21 | 21:40
30 | 07:58 08:36 (15) | | 06:51 | 05:41 | 04:54 | 04:48
| 16:49 19 08:55(15) | | 19:40 | 20:35 | 21:22 | 21:39
31]07:57 08:36 (15) | | 06:49 | | 04:53 |
| 16:51 21 08:57 (15) | | 19:42 | | 21:23 |
Sonnenscheinstunden | 254 | 275 | 367 | 418 | 490 | 505
astr.max.mdgl.Beschattung | 575 | 449 | 241 | | |

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

think energy

Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

10.032000 140373 WINAPRO .

windPRO 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Projekt:

Kantow

Beschreibung:

DGM aus TOP50 BB

wpd onshore GmbH & Co. KG

Niederlassung Potsdam
Babelsberger StraRe 12
D-14473 Potsdam

SHADOW - Kalender
Berechnung: Gesamtbelastung (GB) BA 2Schattenrezeptor: A- 10 A

Voraussetzungen fur Berechnung des Schattenwurfs

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

Lizenzierter Anwender:
wpd AG
Stephanitorshollwerk 3 (Haus LUV)
DE-28211 Bremen
+49 7142 77810
Murat Sahyazici / m.sahyazici@wpd.de

Berechnet:

19.03.2019 10:51/3.2.743

[ Juli JAugust | SeptembejOktober |November | Dezember
1] 04:48 | 05:27 | 06:19 | 07:10 08:14 (18) | 07:06 08:03 (15) | 07:59 08:43 (3)
| 21:39 | 21:06 | 20:01 | 18:49 7 08:21(18) | 16:41 27  08:30 (15) | 15:58 22 09:05 (3)
2] 04:49 | 05:28 | 06:20 | 07:12 08:09 (18) | 07:08 08:03 (15) | 08:01 08:43 (3)
| 21:39 | 21:04 | 19:59 | 18:47 14 08:23 (18) | 16:39 28  08:31 (15) | 15:58 22 09:05 (3)
3| 04:50 | 05:30 | 06:22 | 07:13 08:08 (18) | 07:10 08:02 (15) | 08:02 08:44 (3)
| 21:38 | 21:02 | 19:56 | 18:45 16  08:24 (18) | 16:37 29  08:31 (15) | 15:57 21 09:05 (3)
4104:51 | 05:31 | 06:24 | 07:15 08:06 (18) | 07:12 08:02 (15) | 08:03 08:45 (3)
| 21:38 | 21:00 | 19:54 | 18:42 20  08:26 (18) | 16:35 29  08:31 (15) | 15:56 20 09:05 (3)
5] 04:51 | 05:33 | 06:25 | 07:17 08:05 (18) | 07:14 08:03 (15) | 08:05 08:46 (3)
| 21:37 | 20:58 | 19:52 | 18:40 21  08:26 (18) | 16:33 28  08:31 (15) | 15:56 20 09:06 (3)
6] 04:52 | 05:35 | 06:27 | 07:19 08:05 (18) | 07:15 08:03 (15) | 08:06 08:46 (3)
| 21:37 | 20:57 | 19:49 | 18:38 22 08:27 (18) | 16:32 27  08:30 (15) | 15:55 19 09:05 (3)
7]04:53 | 05:36 | 06:29 | 07:20 08:03 (18) | 07:17 08:03 (15) | 08:07 08:47 (3)
| 21:36 | 20:55 | 19:47 | 18:35 23 08:26 (18) | 16:30 27  08:30 (15) | 15:55 19  09:06 (3)
8| 04:54 | 05:38 | 06:31 | 07:22 08:03 (18) | 07:19 08:04 (15) | 08:09 08:48 (3)
| 21:36 | 20:53 | 19:45 | 18:33 23 08:26 (18) | 16:28 26 08:30 (15) | 15:55 18  09:06 (3)
9 | 04:55 | 05:40 | 06:32 | 07:24 08:03 (18) | 07:21 08:05 (15) | 08:10 08:48 (3)
| 21:35 | 20:51 | 19:42 | 18:31 23 08:26 (18) | 16:26 24 08:29 (15) | 15:54 17 09:05 (3)
10 | 04:56 | 05:41 | 06:34 | 07:26 08:03 (18) | 07:23 08:05 (15) | 08:11 08:49 (3)
| 21:34 | 20:49 | 19:40 | 18:28 23 08:26 (18) | 16:25 23 08:28 (15) | 15:54 16  09:05 (3)
11 | 04:57 | 05:43 | 06:36 | 07:28 08:03 (18) | 07:25 08:06 (15) | 08:12 08:51 (3)
| 21:33 | 20:47 | 19:38 | 18:26 22 08:25(18) | 16:23 21 08:27 (15) | 15:54 15 09:06 (3)
12 | 04:58 | 05:45 | 06:37 | 07:29 08:04 (18) | 07:27 08:08 (15) | 08:13 08:51 (3)
| 21:32 | 20:45 | 19:35 | 18:24 20 08:24 (18) | 16:21 18  08:26 (15) | 15:54 15 09:06 (3)
13 | 05:00 | 05:46 | 06:39 | 07:31 08:04 (18) | 07:28 08:09 (15) | 08:14 08:52 (3)
| 21:31 | 20:43 | 19:33 | 18:21 18  08:22 (18) | 16:20 16  08:25 (15) | 15:54 14 09:06 (3)
14 | 05:01 | 05:48 | 06:41 | 07:33 08:05 (18) | 07:30 08:12 (15) | 08:15 08:53 (3)
| 21:30 | 20:41 | 19:30 | 18:19 16  08:21 (18) | 16:18 11 08:23 (15) | 15:54 13 09:06 (3)
15 | 05:02 | 05:50 | 06:42 | 07:35 08:07 (18) | 07:32 08:16 (15) | 08:16 08:54 (3)
| 21:29 | 20:39 | 19:28 | 18:17 12 08:19 (18) | 16:17 6 08:51 (3) | 15:54 12 09:06 (3)
16 | 05:03 | 05:51 | 06:44 | 07:36 08:12 (18) | 07:34 08:44 (3) | 08:17 08:54 (3)
| 21:28 | 20:37 | 19:25 | 18:15 2 08:14 (18) | 16:15 10 08:54 (3) | 15:54 12 09:06 (3)
17 | 05:05 | 05:53 | 06:46 | 07:38 | 07:36 08:43 (3) | 08:18 08:55 (3)
| 21:27 | 20:35 | 19:23 | 18:12 | 16:14 13 08:56 (3) | 15:54 11 09:06 (3)
18 | 05:06 | 05:55 | 06:48 | 07:40 | 07:37 08:42 (3) | 08:19 08:56 (3)
| 21:26 | 20:32 | 19:21 | 18:10 | 16:12 16 08:58 (3) | 15:54 10 09:06 (3)
19 | 05:07 | 05:57 | 06:49 | 07:42 | 07:39 08:41 (3) | 08:19 08:57 (3)
| 21:25 | 20:30 | 19:18 | 18:08 | 16:11 18 08:59 (3) | 15:54 10 09:07 (3)
20 | 05:09 | 05:58 | 06:51 | 07:44 | 07:41 08:41 (3) | 08:20 08:57 (3)
| 21:24 | 20:28 | 19:16 | 18:06 | 16:10 19 09:00 (3) | 15:55 10 09:07 (3)
21 05:10 | 06:00 | 06:53 | 07:46 | 07:43 08:41 (3) | 08:21 08:58 (3)
| 21:22 | 20:26 | 19:13 | 18:04 | 16:09 20 09:01 (3) | 15:55 10 09:08 (3)
22| 05:11 | 06:02 | 06:54 | 07:47 | 07:45 08:41 (3) | 08:21 08:58 (3)
| 21:21 | 20:24 | 19:11 | 18:01 | 16:07 21 09:02 (3) | 15:56 9 09:07 (3)
23] 05:13 | 06:03 | 06:56 | 07:49 | 07:46 08:41 (3) | 08:22 08:59 (3)
| 21:20 | 20:22 | 19:09 | 17:59 | 16:06 21 09:02 (3) | 15:56 10 09:09 (3)
24| 05:14 | 06:05 | 06:58 | 07:51 09:15 (15) | 07:48 08:40 (3) | 08:22 08:59 (3)
| 21:18 | 20:19 | 19:06 | 17:57 4 09:19 (15) | 16:05 22 09:02 (3) | 15:57 10 09:09 (3)
25| 05:16 | 06:07 | 07:00 | 06:53 08:10 (15) | 07:50 08:40 (3) | 08:23 08:59 (3)
| 21:17 | 20:17 | 19:04 | 16:55 13 08:23 (15) | 16:04 23 09:03 (3) | 15:57 10 09:09 (3)
26 | 05:17 | 06:08 | 07:01 | 06:55 08:08 (15) | 07:51 08:41 (3) | 08:23 09:00 (3)
| 21:15 | 20:15 | 19:01 | 16:53 18  08:26 (15) | 16:03 22 09:03 (3) | 15:58 11 09:11 (3)
27| 05:19 | 06:10 | 07:03 | 06:57 08:07 (15) | 07:53 08:41 (3) | 08:23 09:00 (3)
| 21:14 | 20:13 | 18:59 | 16:51 20  08:27 (15) | 16:02 23 09:04 (3) | 15:59 11 09:11 (3)
28 | 05:20 | 06:12 | 07:05 | 06:59 08:05 (15) | 07:54 08:42 (3) | 08:23 09:00 (3)
| 21:12 | 20:10 | 18:57 | 16:49 23 08:28 (15) | 16:01 23 09:05 (3) | 16:00 12 09:12 (3)
29| 05:22 | 06:14 | 07:06 | 07:00 08:04 (15) | 07:56 08:42 (3) | 08:23 09:00 (3)
| 21:11 | 20:08 | 18:54 | 16:47 25  08:29 (15) | 16:00 22 09:04 (3) | 16:00 13 09:13 (3)
30 | 05:23 | 06:15 | 07:08 | 07:02 08:04 (15) | 07:58 08:43 (3) | 08:24 09:00 (3)
| 21:09 | 20:06 | 18:52 | 16:45 26 08:30 (15) | 15:59 22 09:05 (3) | 16:01 14 09:14 (3)
31 ] 05:25 | 06:17 | | 07:04 08:03 (15) | | 08:24 09:00 (3)
| 21:07 | 20:03 | | 16:43 27 08:30 (15) | | 16:02 15 09:15 (3)

Sonnenscheinstunden | 507 | 457 | 382 | 330 | 262 | 238
astr.max.mdgl.Beschattung | | | | 438 | 635 | 441

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

think energy

Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

10.032000 140374 WINAPRO .

windPRO 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Projekt:

Kantow

wpd onshore GmbH & Co. KG

Niederlassung Potsdam
Babelsberger StraRe 12
D-14473 Potsdam

SHADOW - Kalender

Berechnung: Gesamtbelastung (GB) BA 2Schattenrezeptor: B- IO B

Beschreibung:

DGM aus TOP50 BB

Voraussetzungen fur Berechnung des Schattenwurfs

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

Lizenzierter Anwender:

wpd AG

Stephanitorshollwerk 3 (Haus LUV)

DE-28211 Bremen
+49 7142 77810

Murat Sahyazici / m.sahyazici@wpd.de

Berechnet:

19.03.2019 10:51/3.2.743

|Januar | Februar | Mérz 1 April | Mai | Juni
1]08:24 09:13 (3) | 07:55 08:51 (15) | 06:59 07:36 (16) | 06:46 | 05:39 | 04:52
| 16:04 23 09:36 (3) | 16:53 30 09:21 (15) | 17:47 29  08:05 (18) | 19:43 | 20:37 | 21:25
2]08:23 09:13 (3) | 07:53 08:51 (15) | 06:57 07:37 (16) | 06:44 | 05:37 | 04:51
| 16:05 24 09:37 (3) | 16:55 30 09:21 (15) | 17:49 28  08:05 (18) | 19:45 | 20:38 | 21:26
3] 08:23 09:14 (3) | 07:52 08:51 (15) | 06:55 07:38 (16) | 06:42 | 05:35 | 04:50
| 16:06 24 09:38 (3) | 16:57 30 09:21 (15) | 17:51 27  08:05 (18) | 19:47 | 20:40 | 21:27
4108:23 09:14 (3) | 07:50 08:52 (15) | 06:53 07:38 (16) | 06:39 | 05:33 | 04:49
| 16:07 24 09:38 (3) | 16:59 29  09:21 (15) | 17:53 26 08:04 (18) | 19:49 | 20:42 | 21:28
5108:23 09:15 (3) | 07:48 08:53 (15) | 06:50 07:40 (18) | 06:37 | 05:31 | 04:49
| 16:08 24 09:39 (3) | 17:01 28  09:21 (15) | 17:55 23 08:03 (18) | 19:51 | 20:44 | 21:29
6] 08:22 09:15 (3) | 07:46 08:53 (15) | 06:48 07:41 (18) | 06:35 | 05:30 | 04:48
| 16:10 23 09:38 (3) | 17:03 27 09:20 (15) | 17:56 21 08:02 (18) | 19:52 | 20:45 | 21:30
7108:22 09:16 (3) | 07:45 08:54 (15) | 06:46 07:42 (18) | 06:32 | 05:28 | 04:47
| 16:11 23 09:39 (3) | 17:05 26 09:20 (15) | 17:58 18  08:00 (18) | 19:54 | 20:47 | 21:31
8] 08:21 09:16 (3) | 07:43 08:55 (15) | 06:43 07:44 (18) | 06:30 | 05:26 | 04:47
| 16:12 23 09:39 (3) | 17:07 24 09:19 (15) | 18:00 14  07:58 (18) | 19:56 | 20:49 | 21:32
9]08:21 09:17 (3) | 07:41 08:56 (15) | 06:41 07:47 (18) | 06:28 | 05:24 | 04:46
| 16:14 22 09:39 (3) | 17:09 21 09:17 (15) | 18:02 8  07:55(18) | 19:58 | 20:50 | 21:33
10 | 08:20 09:17 (3) | 07:39 08:58 (15) | 06:39 | 06:25 | 05:22 | 04:46
| 16:15 22 09:39 (3) | 17:11 18 09:16 (15) | 18:04 | 19:59 | 20:52 | 21:34
11 | 08:20 09:18 (3) | 07:37 09:00 (15) | 06:36 | 06:23 | 05:20 | 04:45
| 16:17 22 09:40 (3) | 17:13 14 09:14 (15) | 18:06 | 20:01 | 20:54 | 21:34
12| 08:19 09:19 (3) | 07:35 09:04 (15) | 06:34 | 06:21 | 05:19 | 04:45
| 16:18 21 09:40 (3) | 17:15 6 09:10 (15) | 18:07 | 20:03 | 20:56 | 21:35
13 ] 08:18 09:20 (3) | 07:33 | 06:32 | 06:18 | 05:17 | 04:45
| 16:20 20 09:40 (3) | 17:16 | 18:09 | 20:05 | 20:57 | 21:36
14| 08:17 09:20 (3) | 07:31 | 06:29 | 06:16 | 05:15 | 04:44
| 16:21 20 09:40 (3) | 17:18 | 18:11 | 20:07 | 20:59 | 21:37
15 | 08:17 09:21 (3) | 07:29 | 06:27 | 06:14 | 05:14 | 04:44
| 16:23 19 09:40 (3) | 17:20 | 18:13 | 20:08 | 21:00 | 21:37
16 | 08:16 09:22 (3) | 07:27 | 06:25 | 06:12 | 05:12 | 04:44
| 16:24 18 09:40 (3) | 17:22 | 18:15 | 20:10 | 21:02 | 21:38
17 | 08:15 08:59 (15) | 07:25 | 06:22 | 06:09 | 05:11 | 04:44
| 16:26 21 09:39 (3) | 17:24 | 18:17 | 20:12 | 21:04 | 21:38
18 | 08:14 08:57 (15) | 07:23 | 06:20 | 06:07 | 05:09 | 04:44
| 16:28 25 09:38 (3) | 17:26 | 18:18 | 20:14 | 21:05 | 21:39
19 | 08:13 08:55 (15) | 07:21 | 06:17 | 06:05 | 05:08 | 04:44
| 16:29 26 09:37 (3) | 17:28 | 18:20 | 20:15 | 21:07 | 21:39
20 | 08:12 08:55 (15) | 07:19 | 06:15 | 06:03 | 05:06 | 04:44
| 16:31 24 09:36 (3) | 17:30 | 18:22 | 20:17 | 21:08 | 21:39
21 08:10 08:53 (15) | 07:17 07:43 (16) | 06:13 | 06:00 | 05:05 | 04:44
| 16:33 20  09:13 (15) | 17:32 10 07:55(18) | 18:24 | 20:19 | 21:10 | 21:40
22| 08:09 08:53 (15) | 07:15 07:40 (16) | 06:10 | 05:58 | 05:03 | 04:44
| 16:35 22 09:15 (15) | 17:34 19  07:59 (18) | 18:26 | 20:21 | 21:11 | 21:40
23| 08:08 08:53 (15) | 07:13 07:39 (16) | 06:08 | 05:56 | 05:02 | 04:45
| 16:37 23 09:16 (15) | 17:36 23 08:02 (18) | 18:27 | 20:23 | 21:13 | 21:40
24 | 08:07 08:52 (15) | 07:10 07:38 (16) | 06:06 | 05:54 | 05:01 | 04:45
| 16:38 25 09:17 (15) | 17:38 25  08:03 (18) | 18:29 | 20:24 | 21:14 | 21:40
25 | 08:05 08:52 (15) | 07:08 07:37 (16) | 06:03 | 05:52 | 04:59 | 04:45
| 16:40 26 09:18 (15) | 17:40 27 08:04 (18) | 18:31 | 20:26 | 21:16 | 21:40
26 | 08:04 08:51 (15) | 07:06 07:36 (16) | 06:01 | 05:50 | 04:58 | 04:46
| 16:42 28 09:19 (15) | 17:41 28 08:04 (18) | 18:33 | 20:28 | 21:17 | 21:40
27| 08:03 08:50 (15) | 07:04 07:36 (16) | 05:58 | 05:48 | 04:57 | 04:46
| 16:44 29  09:19 (15) | 17:43 29  08:05 (18) | 18:35 | 20:30 | 21:18 | 21:40
28 | 08:01 08:51 (15) | 07:02 07:36 (16) | 05:56 | 05:45 | 04:56 | 04:47
| 16:46 29  09:20 (15) | 17:45 30 08:06 (18) | 18:36 | 20:31 | 21:20 | 21:40
29 | 08:00 08:50 (15) | | 06:54 | 05:43 | 04:55 | 04:47
| 16:48 30 09:20 (15) | | 19:38 | 20:33 | 21:21 | 21:40
30 | 07:58 08:50 (15) | | 06:51 | 05:41 | 04:54 | 04:48
| 16:49 30 09:20 (15) | | 19:40 | 20:35 | 21:22 | 21:39
31]07:57 08:51 (15) | | 06:49 | | 04:53 |
| 16:51 30 09:21 (15) | | 19:42 | | 21:23 |
Sonnenscheinstunden | 254 | 275 | 367 | 418 | 490 | 505
astr.max.mdgl.Beschattung | 740 | 474 | 194 | | |

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

think energy

Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

10.032000 1403/5  WINAPRO .

windPRO 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Projekt:

Kantow

Beschreibung:

DGM aus TOP50 BB

wpd onshore GmbH & Co. KG

Niederlassung Potsdam
Babelsberger StraRe 12
D-14473 Potsdam

SHADOW - Kalender
Berechnung: Gesamtbelastung (GB) BA 2Schattenrezeptor: B- IO B

Voraussetzungen fur Berechnung des Schattenwurfs

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

Lizenzierter Anwender:
wpd AG
Stephanitorshollwerk 3 (Haus LUV)
DE-28211 Bremen
+49 7142 77810
Murat Sahyazici / m.sahyazici@wpd.de

Berechnet:

19.03.2019 10:51/3.2.743

[ Juli JAugust | SeptembejOktober |November | Dezember
1] 04:48 | 05:27 | 06:19 | 07:10 | 07:06 08:27 (15) | 07:59 09:00 (3)
| 21:39 | 21:06 | 20:01 | 18:49 | 16:41 19  08:46 (15) | 15:58 22 09:22 (3)
2] 04:49 | 05:28 | 06:20 | 07:12 | 07:08 08:26 (15) | 08:01 09:00 (3)
| 21:39 | 21:04 | 19:59 | 18:47 | 16:39 21  08:47 (15) | 15:58 22 09:22 (3)
3| 04:50 | 05:30 | 06:22 | 07:13 | 07:10 08:25 (15) | 08:02 09:01 (3)
| 21:38 | 21:02 | 19:56 | 18:45 | 16:37 24  08:49 (15) | 15:57 22 09:23 (3)
4104:51 | 05:31 | 06:24 | 07:15 08:27 (18) | 07:12 08:24 (15) | 08:03 09:00 (3)
| 21:38 | 21:00 | 19:54 | 18:42 2 08:29 (18) | 16:35 25  08:49 (15) | 15:56 23 09:23 (3)
5] 04:51 | 05:33 | 06:25 | 07:17 08:22 (18) | 07:14 08:23 (15) | 08:05 09:01 (3)
| 21:37 | 20:58 | 19:52 | 18:40 12 08:34 (18) | 16:33 27  08:50 (15) | 15:56 23 09:24 (3)
6] 04:52 | 05:35 | 06:27 | 07:19 08:20 (18) | 07:15 08:22 (15) | 08:06 09:01 (3)
| 21:37 | 20:57 | 19:49 | 18:38 16  08:36 (18) | 16:32 29  08:51 (15) | 15:55 24 09:25 (3)
7]04:53 | 05:36 | 06:29 | 07:20 08:17 (18) | 07:17 08:22 (15) | 08:07 09:02 (3)
| 21:36 | 20:55 | 19:47 | 18:35 20  08:37 (18) | 16:30 29  08:51 (15) | 15:55 24 09:26 (3)
8| 04:54 | 05:38 | 06:31 | 07:22 08:16 (18) | 07:19 08:22 (15) | 08:09 09:02 (3)
| 21:36 | 20:53 | 19:45 | 18:33 22 08:38(18) | 16:28 30 08:52 (15) | 15:55 24 09:26 (3)
9 | 04:55 | 05:40 | 06:32 | 07:24 08:15 (16) | 07:21 08:22 (15) | 08:10 09:02 (3)
| 21:35 | 20:51 | 19:42 | 18:31 23 08:38 (18) | 16:26 30 08:52 (15) | 15:54 24 09:26 (3)
10 | 04:56 | 05:41 | 06:34 | 07:26 08:13 (16) | 07:23 08:22 (15) | 08:11 09:03 (3)
| 21:34 | 20:49 | 19:40 | 18:28 26 08:39 (18) | 16:25 30 08:52 (15) | 15:54 23 09:26 (3)
11 | 04:57 | 05:43 | 06:36 | 07:27 08:11 (16) | 07:25 08:22 (15) | 08:12 09:04 (3)
| 21:33 | 20:47 | 19:38 | 18:26 28  08:39 (18) | 16:23 30 08:52 (15) | 15:54 23 09:27 (3)
12 | 04:58 | 05:45 | 06:37 | 07:29 08:10 (16) | 07:27 08:22 (15) | 08:13 09:04 (3)
| 21:32 | 20:45 | 19:35 | 18:24 29  08:39 (18) | 16:21 30 08:52 (15) | 15:54 24 09:28 (3)
13 | 05:00 | 05:46 | 06:39 | 07:31 08:09 (16) | 07:28 08:22 (15) | 08:14 09:05 (3)
| 21:31 | 20:43 | 19:33 | 18:21 29  08:38 (18) | 16:20 30 08:52 (15) | 15:54 23 09:28 (3)
14 | 05:01 | 05:48 | 06:41 | 07:33 08:08 (16) | 07:30 08:23 (15) | 08:15 09:05 (3)
| 21:30 | 20:41 | 19:30 | 18:19 30 08:38(18) | 16:18 29  08:52 (15) | 15:54 23 09:28 (3)
15 | 05:02 | 05:50 | 06:42 | 07:35 08:08 (16) | 07:32 08:23 (15) | 08:16 09:06 (3)
| 21:29 | 20:39 | 19:28 | 18:17 29  08:37 (18) | 16:17 29 08:52 (15) | 15:54 23 09:29 (3)
16 | 05:03 | 05:51 | 06:44 | 07:36 08:08 (16) | 07:34 08:24 (15) | 08:17 09:05 (3)
| 21:28 | 20:37 | 19:25 | 18:15 28  08:36 (18) | 16:15 27  08:51 (15) | 15:54 23 09:28 (3)
17 | 05:05 | 05:53 | 06:46 | 07:38 08:09 (16) | 07:36 08:25 (15) | 08:18 09:06 (3)
| 21:27 | 20:35 | 19:23 | 18:12 26 08:35(18) | 16:14 26 08:51 (15) | 15:54 23 09:29 (3)
18 | 05:06 | 05:55 | 06:48 | 07:40 08:09 (16) | 07:37 08:26 (15) | 08:19 09:07 (3)
| 21:26 | 20:32 | 19:21 | 18:10 25 08:34 (18) | 16:12 25 08:51 (15) | 15:54 23 09:30 (3)
19 | 05:07 | 05:57 | 06:49 | 07:42 08:10 (16) | 07:39 08:27 (15) | 08:19 09:08 (3)
| 21:25 | 20:30 | 19:18 | 18:08 22 08:32(18) | 16:11 23 08:50 (15) | 15:54 22 09:30 (3)
20 | 05:09 | 05:58 | 06:51 | 07:44 08:12 (16) | 07:41 08:28 (15) | 08:20 09:07 (3)
| 21:24 | 20:28 | 19:16 | 18:06 18  08:30 (18) | 16:10 22 08:50 (15) | 15:55 23 09:30 (3)
21 05:10 | 06:00 | 06:53 | 07:46 08:15 (16) | 07:43 08:29 (15) | 08:21 09:08 (3)
| 21:22 | 20:26 | 19:13 | 18:04 5 08:20 (16) | 16:09 20  08:49 (15) | 15:55 23 09:31(3)
22| 05:11 | 06:02 | 06:54 | 07:47 | 07:44 08:31 (15) | 08:21 09:08 (3)
| 21:21 | 20:24 | 19:11 | 18:01 | 16:07 24 09:12 (3) | 15:56 23 09:31(3)
23] 05:13 | 06:03 | 06:56 | 07:49 | 07:46 08:32 (15) | 08:22 09:09 (3)
| 21:20 | 20:22 | 19:09 | 17:59 | 16:06 26 09:14 (3) | 15:56 23 09:32(3)
24| 05:14 | 06:05 | 06:58 | 07:51 | 07:48 08:34 (15) | 08:22 09:10 (3)
| 21:18 | 20:19 | 19:06 | 17:57 | 16:05 25 09:15 (3) | 15:57 22 09:32(3)
25| 05:16 | 06:07 | 07:00 | 06:53 | 07:50 08:37 (15) | 08:23 09:10 (3)
| 21:17 | 20:17 | 19:04 | 16:55 | 16:04 22 09:17 (3) | 15:57 23 09:33 (3)
26 | 05:17 | 06:08 | 07:01 | 06:55 | 07:51 09:00 (3) | 08:23 09:11 (3)
| 21:15 | 20:15 | 19:01 | 16:53 | 16:03 18 09:18 (3) | 15:58 23 09:34 (3)
27| 05:19 | 06:10 | 07:03 | 06:57 | 07:53 09:00 (3) | 08:23 09:11 (3)
| 21:14 | 20:13 | 18:59 | 16:51 | 16:02 19 09:19 (3) | 15:59 23 09:34 (3)
28 | 05:20 | 06:12 | 07:05 | 06:59 | 07:54 09:00 (3) | 08:23 09:12 (3)
| 21:12 | 20:10 | 18:57 | 16:49 | 16:01 20 09:20 (3) | 16:00 23 09:35(3)
29| 05:22 | 06:14 | 07:06 | 07:00 | 07:56 09:00 (3) | 08:23 09:12 (3)
| 21:11 | 20:08 | 18:54 | 16:47 | 16:00 20 09:20 (3) | 16:00 23 09:35(3)
30 | 05:23 | 06:15 | 07:08 | 07:02 08:32 (15) | 07:58 09:00 (3) | 08:24 09:12 (3)
| 21:09 | 20:06 | 18:52 | 16:45 9 08:41 (15) | 15:59 21 09:21 (3) | 16:01 24 09:36 (3)
31 ] 05:25 | 06:17 | | 07:04 08:29 (15) | | 08:24 09:13 (3)
| 21:07 | 20:03 | | 16:43 15  08:44 (15) | | 16:02 23 09:36 (3)

Sonnenscheinstunden | 507 | 457 | 382 | 330 | 262 | 238
astr.max.mdgl.Beschattung | | | | 414 | 750 | 714

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

think energy

Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

10.032000 140376 WINAPRO .

windPRO 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Projekt:

Kantow

wpd onshore GmbH & Co. KG

Niederlassung Potsdam
Babelsberger StraRe 12
D-14473 Potsdam

SHADOW - Kalender

Berechnung: Gesamtbelastung (GB) BA 2Schattenrezeptor: C- 10 C

Beschreibung:

DGM aus TOP50 BB

Voraussetzungen fur Berechnung des Schattenwurfs

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

Lizenzierter Anwender:

wpd AG

Stephanitorshollwerk 3 (Haus LUV)

DE-28211 Bremen
+49 7142 77810

Murat Sahyazici / m.sahyazici@wpd.de

Berechnet:

19.03.2019 10:51/3.2.743

|Januar | Februar | Mérz 1 April | Mai | Juni
1]08:24 09:15 (3) | 07:55 08:55 (15) | 06:59 07:42 (16) | 06:46 | 05:39 | 04:52
| 16:04 23 09:38 (3) | 16:53 28 09:23 (15) | 17:47 27 08:09 (18) | 19:43 | 20:37 | 21:25
2]08:23 09:16 (3) | 07:53 08:56 (15) | 06:57 07:44 (16) | 06:44 | 05:37 | 04:51
| 16:05 22 09:38 (3) | 16:55 27 09:23 (15) | 17:49 24 08:08 (18) | 19:45 | 20:38 | 21:26
3] 08:23 09:17 (3) | 07:52 08:56 (15) | 06:55 07:47 (16) | 06:42 | 05:35 | 04:50
| 16:06 22 09:39 (3) | 16:57 26 09:22 (15) | 17:51 21 08:08 (18) | 19:47 | 20:40 | 21:27
4108:23 09:16 (3) | 07:50 08:58 (15) | 06:53 07:47 (18) | 06:39 | 05:33 | 04:49
| 16:07 23 09:39 (3) | 16:59 25  09:23 (15) | 17:53 19  08:06 (18) | 19:49 | 20:42 | 21:28
5108:23 09:17 (3) | 07:48 08:59 (15) | 06:50 07:49 (18) | 06:37 | 05:31 | 04:49
| 16:08 23 09:40 (3) | 17:01 23 09:22 (15) | 17:55 15 08:04 (18) | 19:51 | 20:44 | 21:29
6] 08:22 09:17 (3) | 07:46 09:00 (15) | 06:48 07:52 (18) | 06:35 | 05:30 | 04:48
| 16:10 23 09:40 (3) | 17:03 21 09:21 (15) | 17:56 9 08:01(18) | 19:52 | 20:45 | 21:30
7108:22 09:19 (3) | 07:45 09:01 (15) | 06:46 | 06:32 | 05:28 | 04:47
| 16:11 22 09:41 (3) | 17:05 18  09:19 (15) | 17:58 | 19:54 | 20:47 | 21:31
8] 08:21 09:19 (3) | 07:43 09:03 (15) | 06:43 | 06:30 | 05:26 | 04:47
| 16:12 21 09:40 (3) | 17:07 14 09:17 (15) | 18:00 | 19:56 | 20:49 | 21:32
9]08:21 09:19 (3) | 07:41 09:06 (15) | 06:41 | 06:28 | 05:24 | 04:46
| 16:14 21 09:40 (3) | 17:09 8  09:14 (15) | 18:02 | 19:58 | 20:50 | 21:33
10 | 08:20 09:20 (3) | 07:39 | 06:39 | 06:25 | 05:22 | 04:46
| 16:15 20 09:40 (3) | 17:11 | 18:04 | 19:59 | 20:52 | 21:34
11 | 08:20 09:21 (3) | 07:37 | 06:36 | 06:23 | 05:20 | 04:45
| 16:17 20 09:41 (3) | 17:13 | 18:06 | 20:01 | 20:54 | 21:34
12| 08:19 09:22 (3) | 07:35 | 06:34 | 06:21 | 05:19 | 04:45
| 16:18 19 09:41 (3) | 17:15 | 18:07 | 20:03 | 20:56 | 21:35
13 ] 08:18 09:23 (3) | 07:33 | 06:32 | 06:18 | 05:17 | 04:45
| 16:20 18 09:41 (3) | 17:16 | 18:09 | 20:05 | 20:57 | 21:36
14| 08:17 09:01 (15) | 07:31 | 06:29 | 06:16 | 05:15 | 04:44
| 16:21 24 09:40 (3) | 17:18 | 18:11 | 20:07 | 20:59 | 21:37
15 | 08:17 08:59 (15) | 07:29 | 06:27 | 06:14 | 05:14 | 04:44
| 16:23 27 09:40 (3) | 17:20 | 18:13 | 20:08 | 21:00 | 21:37
16 | 08:16 08:58 (15) | 07:27 | 06:25 | 06:12 | 05:12 | 04:44
| 16:24 27 09:39 (3) | 17:22 | 18:15 | 20:10 | 21:02 | 21:38
17 | 08:15 08:56 (15) | 07:25 | 06:22 | 06:09 | 05:11 | 04:44
| 16:26 27 09:37 (3) | 17:24 | 18:17 | 20:12 | 21:04 | 21:38
18 | 08:14 08:56 (15) | 07:23 | 06:20 | 06:07 | 05:09 | 04:44
| 16:28 24 09:35 (3) | 17:26 | 18:18 | 20:14 | 21:05 | 21:39
19 | 08:13 08:56 (15) | 07:21 07:47 (16) | 06:17 | 06:05 | 05:08 | 04:44
| 16:29 21 09:17 (15) | 17:28 17 08:04 (18) | 18:20 | 20:15 | 21:07 | 21:39
20 | 08:12 08:55 (15) | 07:19 07:45 (16) | 06:15 | 06:03 | 05:06 | 04:44
| 16:31 23 09:18 (15) | 17:30 21  08:06 (18) | 18:22 | 20:17 | 21:08 | 21:39
21 08:10 08:54 (15) | 07:17 07:43 (16) | 06:13 | 06:00 | 05:05 | 04:44
| 16:33 25 09:19 (15) | 17:32 25  08:08 (18) | 18:24 | 20:19 | 21:10 | 21:40
22| 08:09 08:54 (15) | 07:15 07:42 (16) | 06:10 | 05:58 | 05:03 | 04:44
| 16:35 26 09:20 (15) | 17:34 26  08:08 (18) | 18:26 | 20:21 | 21:11 | 21:40
23| 08:08 08:55 (15) | 07:13 07:41 (16) | 06:08 | 05:56 | 05:02 | 04:45
| 16:37 26 09:21 (15) | 17:36 28  08:09 (18) | 18:27 | 20:23 | 21:13 | 21:40
24 | 08:07 08:54 (15) | 07:10 07:41 (16) | 06:06 | 05:54 | 05:01 | 04:45
| 16:38 27 09:21 (15) | 17:38 29  08:10 (18) | 18:29 | 20:24 | 21:14 | 21:40
25 | 08:05 08:54 (15) | 07:08 07:41 (16) | 06:03 | 05:52 | 04:59 | 04:45
| 16:40 28  09:22 (15) | 17:40 30 08:11 (18) | 18:31 | 20:26 | 21:16 | 21:40
26 | 08:04 08:54 (15) | 07:06 07:40 (16) | 06:01 | 05:50 | 04:58 | 04:46
| 16:42 28 09:22 (15) | 17:41 30 08:10 (18) | 18:33 | 20:28 | 21:17 | 21:40
27| 08:03 08:54 (15) | 07:04 07:41 (16) | 05:58 | 05:48 | 04:57 | 04:46
| 16:44 28 09:22 (15) | 17:43 29  08:10 (18) | 18:35 | 20:30 | 21:18 | 21:40
28 | 08:01 08:54 (15) | 07:02 07:42 (16) | 05:56 | 05:45 | 04:56 | 04:47
| 16:46 29  09:23 (15) | 17:45 28  08:10 (18) | 18:36 | 20:31 | 21:20 | 21:40
29 | 08:00 08:54 (15) | | 06:54 | 05:43 | 04:55 | 04:47
| 16:48 29  09:23 (15) | | 19:38 | 20:33 | 21:21 | 21:40
30 | 07:58 08:54 (15) | | 06:51 | 05:41 | 04:54 | 04:48
| 16:49 29  09:23 (15) | | 19:40 | 20:35 | 21:22 | 21:39
31]07:57 08:55 (15) | | 06:49 | | 04:53 |
| 16:51 29  09:24 (15) | | 19:42 | | 21:23 |
Sonnenscheinstunden | 254 | 275 | 367 | 418 | 490 | 505
astr.max.mdgl.Beschattung | 754 | 453 | 115 | | |

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

think energy

Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

10.032000 140377  WINAPRO .

windPRO 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Lizenzierter Anwender:

wpd AG IS
Stephanitorshollwerk 3 (Haus LUV)

DE-28211 Bremen

+49 7142 77810

Murat Sahyazici / m.sahyazici@wpd.de

Berechnet:

19.03.2019 10:51/3.2.743

Projekt:

Kantow

Beschreibung:

DGM aus TOP50 BB

wpd onshore GmbH & Co. KG
Niederlassung Potsdam
Babelsberger StraRe 12
D-14473 Potsdam

think energy

SHADOW - Kalender

Berechnung: Gesamtbelastung (GB) BA 2Schattenrezeptor: C- 10 C

Voraussetzungen fur Berechnung des Schattenwurfs

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

[ Juli JAugust | SeptembejOktober |November | Dezember
1] 04:48 | 05:27 | 06:19 | 07:10 | 07:06 | 07:59 09:03 (3)
| 21:39 | 21:06 | 20:01 | 18:49 | 16:41 | 15:58 20 09:23 (3)
2] 04:49 | 05:28 | 06:20 | 07:12 | 07:08 08:35 (15) | 08:01 09:03 (3)
| 21:39 | 21:04 | 19:59 | 18:47 | 16:39 10  08:45 (15) | 15:58 20  09:23 (3)
3| 04:50 | 05:30 | 06:22 | 07:13 | 07:10 08:32 (15) | 08:02 09:03 (3)
| 21:38 | 21:02 | 19:56 | 18:45 | 16:37 15  08:47 (15) | 15:57 21 09:24 (3)
4104:51 | 05:31 | 06:24 | 07:15 | 07:12 08:31 (15) | 08:03 09:03 (3)
| 21:38 | 21:00 | 19:54 | 18:42 | 16:35 18  08:49 (15) | 15:56 21 09:24 (3)
5] 04:51 | 05:33 | 06:25 | 07:17 | 07:14 08:29 (15) | 08:05 09:04 (3)
| 21:37 | 20:58 | 19:52 | 18:40 | 16:33 22 08:51 (15) | 15:56 22 09:26 (3)
6] 04:52 | 05:35 | 06:27 | 07:19 | 07:15 08:28 (15) | 08:06 09:04 (3)
| 21:37 | 20:57 | 19:49 | 18:38 | 16:32 24 08:52 (15) | 15:55 22 09:26 (3)
7]04:53 | 05:36 | 06:29 | 07:20 08:30 (18) | 07:17 08:27 (15) | 08:07 09:05 (3)
| 21:36 | 20:55 | 19:47 | 18:35 3 08:33(18) | 16:30 26 08:53 (15) | 15:55 22 09:27 (3)
8| 04:54 | 05:38 | 06:31 | 07:22 08:25 (18) | 07:19 08:27 (15) | 08:09 09:05 (3)
| 21:36 | 20:53 | 19:45 | 18:33 13 08:38 (18) | 16:28 26 08:53 (15) | 15:55 22 09:27 (3)
9 | 04:55 | 05:40 | 06:32 | 07:24 08:23 (18) | 07:21 08:26 (15) | 08:10 09:05 (3)
| 21:35 | 20:51 | 19:42 | 18:31 17 08:40 (18) | 16:26 28  08:54 (15) | 15:54 22 09:27 (3)
10 | 04:56 | 05:41 | 06:34 | 07:26 08:22 (18) | 07:23 08:26 (15) | 08:11 09:05 (3)
| 21:34 | 20:49 | 19:40 | 18:28 19 08:41 (18) | 16:25 28  08:54 (15) | 15:54 23 09:28 (3)
11 | 04:57 | 05:43 | 06:36 | 07:27 08:19 (16) | 07:25 08:26 (15) | 08:12 09:06 (3)
| 21:33 | 20:47 | 19:38 | 18:26 23 08:42 (18) | 16:23 29  08:55 (15) | 15:54 23 09:29 (3)
12 | 04:58 | 05:45 | 06:37 | 07:29 08:17 (16) | 07:27 08:26 (15) | 08:13 09:06 (3)
| 21:32 | 20:45 | 19:35 | 18:24 26 08:43 (18) | 16:21 29  08:55 (15) | 15:54 23 09:29 (3)
13 | 05:00 | 05:46 | 06:39 | 07:31 08:14 (16) | 07:28 08:26 (15) | 08:14 09:07 (3)
| 21:31 | 20:43 | 19:33 | 18:21 28  08:42 (18) | 16:20 29  08:55 (15) | 15:54 23 09:30 (3)
14 | 05:01 | 05:48 | 06:41 | 07:33 08:13 (16) | 07:30 08:26 (15) | 08:15 09:07 (3)
| 21:30 | 20:41 | 19:30 | 18:19 29  08:42 (18) | 16:18 29  08:55 (15) | 15:54 23 09:30 (3)
15 | 05:02 | 05:50 | 06:42 | 07:35 08:13 (16) | 07:32 08:26 (15) | 08:16 09:08 (3)
| 21:29 | 20:39 | 19:28 | 18:17 29  08:42 (18) | 16:17 29  08:55 (15) | 15:54 23 09:31(3)
16 | 05:03 | 05:51 | 06:44 | 07:36 08:12 (16) | 07:34 08:27 (15) | 08:17 09:07 (3)
| 21:28 | 20:37 | 19:25 | 18:15 30 08:42 (18) | 16:15 28  08:55 (15) | 15:54 23 09:30 (3)
17 | 05:05 | 05:53 | 06:46 | 07:38 08:12 (16) | 07:36 08:27 (15) | 08:18 09:08 (3)
| 21:27 | 20:35 | 19:23 | 18:12 30 08:42(18) | 16:14 28  08:55 (15) | 15:54 23 09:31(3)
18 | 05:06 | 05:55 | 06:48 | 07:40 08:12 (16) | 07:37 08:28 (15) | 08:19 09:09 (3)
| 21:26 | 20:32 | 19:21 | 18:10 29  08:41 (18) | 16:12 27  08:55 (15) | 15:54 22 09:31(3)
19 | 05:07 | 05:57 | 06:49 | 07:42 08:13 (16) | 07:39 08:29 (15) | 08:19 09:09 (3)
| 21:25 | 20:30 | 19:18 | 18:08 27  08:40 (18) | 16:11 26 08:55 (15) | 15:54 23 09:32(3)
20 | 05:09 | 05:58 | 06:51 | 07:44 08:13 (16) | 07:41 08:29 (15) | 08:20 09:09 (3)
| 21:24 | 20:28 | 19:16 | 18:06 26 08:39 (18) | 16:10 26  08:55 (15) | 15:55 23 09:32(3)
21 05:10 | 06:00 | 06:53 | 07:46 08:14 (16) | 07:43 08:30 (15) | 08:21 09:10 (3)
| 21:22 | 20:26 | 19:13 | 18:04 24 08:38 (18) | 16:09 25  08:55 (15) | 15:55 23 09:33(3)
22| 05:11 | 06:02 | 06:54 | 07:47 08:15 (16) | 07:45 08:31 (15) | 08:21 09:10 (3)
| 21:21 | 20:24 | 19:11 | 18:01 21 08:36 (18) | 16:07 23 08:54 (15) | 15:56 23 09:33(3)
23] 05:13 | 06:03 | 06:56 | 07:49 08:18 (16) | 07:46 08:33 (15) | 08:22 09:11 (3)
| 21:20 | 20:22 | 19:09 | 17:59 15 08:33 (18) | 16:06 21 08:54 (15) | 15:56 23 09:34 (3)
24| 05:14 | 06:05 | 06:58 | 07:51 | 07:48 08:33 (15) | 08:22 09:11 (3)
| 21:18 | 20:19 | 19:06 | 17:57 | 16:05 24 09:12 (3) | 15:57 23 09:34 (3)
25| 05:16 | 06:07 | 07:00 | 06:53 | 07:50 08:34 (15) | 08:23 09:12 (3)
| 21:17 | 20:17 | 19:04 | 16:55 | 16:04 27 09:15 (3) | 15:57 22 09:34 (3)
26 | 05:17 | 06:08 | 07:01 | 06:55 | 07:51 08:36 (15) | 08:23 09:13 (3)
| 21:15 | 20:15 | 19:01 | 16:53 | 16:03 27 09:17 (3) | 15:58 23 09:36 (3)
27| 05:19 | 06:10 | 07:03 | 06:57 | 07:53 08:38 (15) | 08:23 09:13 (3)
| 21:14 | 20:13 | 18:59 | 16:51 | 16:02 27 09:19 (3) | 15:59 23 09:36 (3)
28 | 05:20 | 06:12 | 07:05 | 06:59 | 07:54 08:41 (15) | 08:23 09:14 (3)
| 21:12 | 20:10 | 18:57 | 16:49 | 16:01 24 09:20 (3) | 16:00 22 09:36 (3)
29| 05:22 | 06:14 | 07:06 | 07:00 | 07:56 09:03 (3) | 08:23 09:14 (3)
| 21:11 | 20:08 | 18:54 | 16:47 | 16:00 18 09:21 (3) | 16:00 23 09:37 (3)
30 | 05:23 | 06:15 | 07:08 | 07:02 | 07:58 09:03 (3) | 08:24 09:14 (3)
| 21:09 | 20:06 | 18:52 | 16:45 | 15:59 19 09:22 (3) | 16:01 23 09:37 (3)
31 ] 05:25 | 06:17 | | 07:04 | | 08:24 09:15 (3)
| 21:07 | 20:03 | | 16:43 | | 16:02 23 09:38 (3)

Sonnenscheinstunden | 507 | 457 | 382 | 330 | 262 | 238
astr.max.mdgl.Beschattung | | | | 389 | 712 | 695

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

Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

10.032000 140378 WINAPRO .

windPRO 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Projekt:

Kantow

wpd onshore GmbH & Co. KG

Niederlassung Potsdam
Babelsberger StraRe 12
D-14473 Potsdam

SHADOW - Kalender

Berechnung: Gesamtbelastung (GB) BA 2Schattenrezeptor: D - IO D
Voraussetzungen fur Berechnung des Schattenwurfs
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

Beschreibung:

DGM aus TOP50 BB

Lizenzierter Anwender:

wpd AG

Stephanitorshollwerk 3 (Haus LUV)

DE-28211 Bremen
+49 7142 77810

Murat Sahyazici / m.sahyazici@wpd.de

Berechnet:

19.03.2019 10:51/3.2.743

|Januar | Februar | Mérz 1 April | Mai | Juni
1]08:24 09:18 (3) | 07:55 09:01 (15) | 06:59 07:48 (16) | 06:46 | 05:39 | 04:52
| 16:04 23 09:41 (3) | 16:53 25 09:26 (15) | 17:47 23 08:11 (18) | 19:43 | 20:37 | 21:25
2]08:23 09:19 (3) | 07:53 09:02 (15) | 06:57 07:52 (18) | 06:44 | 05:37 | 04:51
| 16:05 22 09:41 (3) | 16:55 24 09:26 (15) | 17:49 18  08:10 (18) | 19:45 | 20:38 | 21:26
3] 08:23 09:20 (3) | 07:52 09:02 (15) | 06:55 07:54 (18) | 06:42 | 05:35 | 04:50
| 16:06 22 09:42 (3) | 16:57 23 09:25 (15) | 17:51 15  08:09 (18) | 19:47 | 20:40 | 21:27
4108:23 09:20 (3) | 07:50 09:04 (15) | 06:53 07:56 (18) | 06:39 | 05:33 | 04:49
| 16:07 22 09:42 (3) | 16:59 21 09:25 (15) | 17:53 9 08:05(18) | 19:49 | 20:42 | 21:28
5108:23 09:21 (3) | 07:48 09:06 (15) | 06:50 | 06:37 | 05:31 | 04:49
| 16:08 21 09:42 (3) | 17:01 17 09:23 (15) | 17:55 | 19:51 | 20:44 | 21:29
6] 08:22 09:21 (3) | 07:46 09:08 (15) | 06:48 | 06:35 | 05:30 | 04:48
| 16:10 21 09:42 (3) | 17:03 13 09:21 (15) | 17:56 | 19:52 | 20:45 | 21:30
7108:22 09:23 (3) | 07:45 09:12 (15) | 06:46 | 06:32 | 05:28 | 04:47
| 16:11 20 09:43 (3) | 17:05 5 09:17 (15) | 17:58 | 19:54 | 20:47 | 21:31
8] 08:21 09:23 (3) | 07:43 | 06:43 | 06:30 | 05:26 | 04:47
| 16:12 20 09:43 (3) | 17:07 | 18:00 | 19:56 | 20:49 | 21:32
9]08:21 09:24 (3) | 07:41 | 06:41 | 06:28 | 05:24 | 04:46
| 16:14 18 09:42 (3) | 17:09 | 18:02 | 19:58 | 20:50 | 21:33
10 | 08:20 09:04 (15) | 07:39 | 06:39 | 06:25 | 05:22 | 04:46
| 16:15 24 09:42 (3) | 17:11 | 18:04 | 19:59 | 20:52 | 21:34
11 | 08:20 09:03 (15) | 07:37 | 06:36 | 06:23 | 05:20 | 04:45
| 16:17 27 09:43 (3) | 17:13 | 18:06 | 20:01 | 20:54 | 21:34
12| 08:19 09:02 (15) | 07:35 | 06:34 | 06:21 | 05:19 | 04:45
| 16:18 28 09:42 (3) | 17:15 | 18:07 | 20:03 | 20:56 | 21:35
13 ] 08:18 09:01 (15) | 07:33 | 06:32 | 06:18 | 05:17 | 04:45
| 16:20 30 09:42 (3) | 17:16 | 18:09 | 20:05 | 20:57 | 21:36
14| 08:17 09:00 (15) | 07:31 | 06:29 | 06:16 | 05:15 | 04:44
| 16:21 29 09:41 (3) | 17:18 | 18:11 | 20:07 | 20:59 | 21:37
15 | 08:17 09:00 (15) | 07:29 | 06:27 | 06:14 | 05:14 | 04:44
| 16:23 27 09:40 (3) | 17:20 | 18:13 | 20:08 | 21:00 | 21:37
16 | 08:16 08:59 (15) | 07:27 | 06:25 | 06:12 | 05:12 | 04:44
| 16:24 22 09:21 (15) | 17:22 | 18:15 | 20:10 | 21:02 | 21:38
17 | 08:15 08:58 (15) | 07:25 07:51 (16) | 06:22 | 06:09 | 05:11 | 04:44
| 16:26 23 09:21 (15) | 17:24 16  08:08 (18) | 18:17 | 20:12 | 21:04 | 21:38
18 | 08:14 08:58 (15) | 07:23 07:48 (16) | 06:20 | 06:07 | 05:09 | 04:44
| 16:28 24 09:22 (15) | 17:26 22 08:10 (18) | 18:18 | 20:14 | 21:05 | 21:39
19 | 08:13 08:58 (15) | 07:21 07:47 (16) | 06:17 | 06:05 | 05:08 | 04:44
| 16:29 25  09:23 (15) | 17:28 25  08:12 (18) | 18:20 | 20:15 | 21:07 | 21:39
20 | 08:12 08:58 (15) | 07:19 07:46 (16) | 06:15 | 06:03 | 05:06 | 04:44
| 16:31 26 09:24 (15) | 17:30 27 08:13 (18) | 18:22 | 20:17 | 21:08 | 21:39
21 08:10 08:57 (15) | 07:17 07:45 (16) | 06:13 | 06:00 | 05:05 | 04:44
| 16:33 27 09:24 (15) | 17:32 29  08:14 (18) | 18:24 | 20:19 | 21:10 | 21:40
22| 08:09 08:58 (15) | 07:15 07:44 (16) | 06:10 | 05:58 | 05:03 | 04:44
| 16:35 27 09:25 (15) | 17:34 30 08:14 (18) | 18:26 | 20:21 | 21:11 | 21:40
23| 08:08 08:58 (15) | 07:13 07:44 (16) | 06:08 | 05:56 | 05:02 | 04:45
| 16:37 28 09:26 (15) | 17:36 31 08:15 (18) | 18:27 | 20:23 | 21:13 | 21:40
24 | 08:07 08:58 (15) | 07:10 07:44 (16) | 06:06 | 05:54 | 05:01 | 04:45
| 16:38 28 09:26 (15) | 17:38 31 08:15(18) | 18:29 | 20:24 | 21:14 | 21:40
25 | 08:05 08:58 (15) | 07:08 07:45 (16) | 06:03 | 05:52 | 04:59 | 04:45
| 16:40 29  09:27 (15) | 17:40 30 08:15 (18) | 18:31 | 20:26 | 21:16 | 21:40
26 | 08:04 08:58 (15) | 07:06 07:44 (16) | 06:01 | 05:50 | 04:58 | 04:46
| 16:42 29  09:27 (15) | 17:41 30 08:14 (18) | 18:33 | 20:28 | 21:17 | 21:40
27| 08:03 08:58 (15) | 07:04 07:45 (16) | 05:58 | 05:48 | 04:57 | 04:46
| 16:44 29  09:27 (15) | 17:43 29  08:14 (18) | 18:35 | 20:30 | 21:18 | 21:40
28 | 08:01 08:59 (15) | 07:02 07:47 (16) | 05:56 | 05:45 | 04:56 | 04:47
| 16:46 28 09:27 (15) | 17:45 26 08:13 (18) | 18:36 | 20:31 | 21:20 | 21:40
29 | 08:00 08:59 (15) | | 06:54 | 05:43 | 04:55 | 04:47
| 16:48 28 09:27 (15) | | 19:38 | 20:33 | 21:21 | 21:40
30 | 07:58 08:59 (15) | | 06:51 | 05:41 | 04:54 | 04:48
| 16:49 28 09:27 (15) | | 19:40 | 20:35 | 21:22 | 21:39
31]07:57 09:00 (15) | | 06:49 | | 04:53 |
| 16:51 27 09:27 (15) | | 19:42 | | 21:23 |
Sonnenscheinstunden | 254 | 275 | 367 | 418 | 490 | 505
astr.max.mdgl.Beschattung | 782 | 454 | 65 | | |

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

think energy

Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

10.032000 140379 WINAPRO .

windPRO 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Lizenzierter Anwender:

wpd AG IS
Stephanitorshollwerk 3 (Haus LUV)

DE-28211 Bremen

+49 7142 77810

Murat Sahyazici / m.sahyazici@wpd.de

Berechnet:

19.03.2019 10:51/3.2.743

Projekt:

Kantow

Beschreibung:

DGM aus TOP50 BB

wpd onshore GmbH & Co. KG
Niederlassung Potsdam
Babelsberger StraRe 12
D-14473 Potsdam

think energy

SHADOW - Kalender

Berechnung: Gesamtbelastung (GB) BA 2Schattenrezeptor: D - IO D

Voraussetzungen fur Berechnung des Schattenwurfs

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

[ Juli JAugust | SeptembejOktober |November | Dezember
1] 04:48 | 05:27 | 06:19 | 07:10 | 07:06 | 07:59 08:45 (15)
| 21:39 | 21:06 | 20:01 | 18:49 | 16:41 | 15:58 28 09:25 (3)
2] 04:49 | 05:28 | 06:20 | 07:12 | 07:08 | 08:01 08:47 (15)
| 21:39 | 21:04 | 19:59 | 18:47 | 16:39 | 15:58 24 09:25 (3)
3| 04:50 | 05:30 | 06:22 | 07:13 | 07:10 | 08:02 09:08 (3)
| 21:38 | 21:02 | 19:56 | 18:45 | 16:37 | 15:57 18 09:26 (3)
4104:51 | 05:31 | 06:24 | 07:15 | 07:12 08:41 (15) | 08:03 09:07 (3)
| 21:38 | 21:00 | 19:54 | 18:42 | 16:35 7 08:48 (15) | 15:56 20 09:27 (3)
5] 04:51 | 05:33 | 06:25 | 07:17 | 07:14 08:37 (15) | 08:05 09:08 (3)
| 21:37 | 20:58 | 19:52 | 18:40 | 16:33 14  08:51 (15) | 15:56 20 09:28 (3)
6] 04:52 | 05:35 | 06:27 | 07:19 | 07:15 08:35 (15) | 08:06 09:07 (3)
| 21:37 | 20:57 | 19:49 | 18:38 | 16:32 18  08:53 (15) | 15:55 21 09:28 (3)
7]04:53 | 05:36 | 06:29 | 07:20 | 07:17 08:34 (15) | 08:07 09:08 (3)
| 21:36 | 20:55 | 19:47 | 18:35 | 16:30 20  08:54 (15) | 15:55 21 09:29 (3)
8| 04:54 | 05:38 | 06:31 | 07:22 | 07:19 08:33 (15) | 08:09 09:08 (3)
| 21:36 | 20:53 | 19:45 | 18:33 | 16:28 23 08:56 (15) | 15:55 22 09:30 (3)
9 | 04:55 | 05:40 | 06:32 | 07:24 08:34 (18) | 07:21 08:32 (15) | 08:10 09:08 (3)
| 21:35 | 20:51 | 19:42 | 18:31 3 08:37(18) | 16:26 25  08:57 (15) | 15:54 22 09:30 (3)
10 | 04:56 | 05:41 | 06:34 | 07:26 08:29 (18) | 07:23 08:32 (15) | 08:11 09:08 (3)
| 21:34 | 20:49 | 19:40 | 18:28 13 08:42 (18) | 16:25 25 08:57 (15) | 15:54 22 09:30 (3)
11 | 04:57 | 05:43 | 06:36 | 07:27 08:27 (18) | 07:25 08:31 (15) | 08:12 09:09 (3)
| 21:33 | 20:47 | 19:38 | 18:26 17 08:44 (18) | 16:23 27  08:58 (15) | 15:54 23 09:32(3)
12 | 04:58 | 05:45 | 06:37 | 07:29 08:26 (16) | 07:27 08:31 (15) | 08:13 09:10 (3)
| 21:32 | 20:45 | 19:35 | 18:24 19  08:45 (18) | 16:21 28  08:59 (15) | 15:54 22 09:32(3)
13 | 05:00 | 05:46 | 06:39 | 07:31 08:20 (16) | 07:28 08:31 (15) | 08:14 09:10 (3)
| 21:31 | 20:43 | 19:33 | 18:21 25  08:45 (18) | 16:20 28  08:59 (15) | 15:54 22 09:32(3)
14 | 05:01 | 05:48 | 06:41 | 07:33 08:18 (16) | 07:30 08:31 (15) | 08:15 09:10 (3)
| 21:30 | 20:41 | 19:30 | 18:19 28  08:46 (18) | 16:18 28  08:59 (15) | 15:54 23 09:33(3)
15 | 05:02 | 05:50 | 06:42 | 07:35 08:17 (16) | 07:32 08:31 (15) | 08:16 09:11 (3)
| 21:29 | 20:39 | 19:28 | 18:17 29  08:46 (18) | 16:17 29  09:00 (15) | 15:54 22 09:33 (3)
16 | 05:03 | 05:51 | 06:44 | 07:36 08:16 (16) | 07:34 08:31 (15) | 08:17 09:11 (3)
| 21:28 | 20:37 | 19:25 | 18:15 30 08:46 (18) | 16:15 29  09:00 (15) | 15:54 22 09:33(3)
17 | 05:05 | 05:53 | 06:46 | 07:38 08:16 (16) | 07:36 08:31 (15) | 08:18 09:11 (3)
| 21:27 | 20:35 | 19:23 | 18:12 30 08:46 (18) | 16:14 29  09:00 (15) | 15:54 23 09:34 (3)
18 | 05:06 | 05:55 | 06:48 | 07:40 08:15 (16) | 07:37 08:32 (15) | 08:19 09:12 (3)
| 21:26 | 20:32 | 19:21 | 18:10 31  08:46 (18) | 16:12 28  09:00 (15) | 15:54 22 09:34 (3)
19 | 05:07 | 05:57 | 06:49 | 07:42 08:15 (16) | 07:39 08:32 (15) | 08:19 09:13 (3)
| 21:25 | 20:30 | 19:18 | 18:08 31  08:46 (18) | 16:11 28  09:00 (15) | 15:54 22 09:35(3)
20 | 05:09 | 05:58 | 06:51 | 07:44 08:15 (16) | 07:41 08:33 (15) | 08:20 09:13 (3)
| 21:24 | 20:28 | 19:16 | 18:06 30 08:45 (18) | 16:10 27  09:00 (15) | 15:55 22 09:35(3)
21 05:10 | 06:00 | 06:53 | 07:46 08:16 (16) | 07:43 08:33 (15) | 08:21 09:13 (3)
| 21:22 | 20:26 | 19:13 | 18:04 28 08:44 (18) | 16:09 27 09:00 (15) | 15:55 23 09:36 (3)
22| 05:11 | 06:02 | 06:54 | 07:47 08:17 (16) | 07:45 08:34 (15) | 08:21 09:13 (3)
| 21:21 | 20:24 | 19:11 | 18:01 26 08:43 (18) | 16:07 26 09:00 (15) | 15:56 23 09:36 (3)
23] 05:13 | 06:03 | 06:56 | 07:49 08:18 (16) | 07:46 08:35 (15) | 08:22 09:14 (3)
| 21:20 | 20:22 | 19:09 | 17:59 24 08:42 (18) | 16:06 25  09:00 (15) | 15:56 23 09:37 (3)
24| 05:14 | 06:05 | 06:58 | 07:51 08:19 (16) | 07:48 08:35 (15) | 08:22 09:15 (3)
| 21:18 | 20:19 | 19:06 | 17:57 21 08:40 (18) | 16:05 24 08:59 (15) | 15:57 22 09:37 (3)
25| 05:16 | 06:07 | 07:00 | 06:53 07:23 (16) | 07:50 08:36 (15) | 08:23 09:15 (3)
| 21:17 | 20:17 | 19:04 | 16:55 11  07:37 (18) | 16:04 23 08:59 (15) | 15:57 22 09:37 (3)
26 | 05:17 | 06:08 | 07:01 | 06:55 | 07:51 08:37 (15) | 08:23 09:16 (3)
| 21:15 | 20:15 | 19:01 | 16:53 | 16:03 22 08:59 (15) | 15:58 23 09:39 (3)
27| 05:19 | 06:10 | 07:03 | 06:57 | 07:53 08:39 (15) | 08:23 09:16 (3)
| 21:14 | 20:13 | 18:59 | 16:51 | 16:02 28 09:19 (3) | 15:59 23 09:39 (3)
28 | 05:20 | 06:12 | 07:05 | 06:59 | 07:54 08:40 (15) | 08:23 09:17 (3)
| 21:12 | 20:10 | 18:57 | 16:49 | 16:01 29 09:21 (3) | 16:00 22 09:39 (3)
29| 05:22 | 06:14 | 07:06 | 07:00 | 07:56 08:41 (15) | 08:23 09:17 (3)
| 21:11 | 20:08 | 18:54 | 16:47 | 16:00 30 09:22 (3) | 16:00 23 09:40 (3)
30 | 05:23 | 06:15 | 07:08 | 07:02 | 07:58 08:43 (15) | 08:24 09:18 (3)
| 21:09 | 20:06 | 18:52 | 16:45 | 15:59 28 09:23 (3) | 16:01 22 09:40 (3)
31 ] 05:25 | 06:17 | | 07:04 | | 08:24 09:18 (3)
| 21:07 | 20:03 | | 16:43 | | 16:02 23 09:41 (3)

Sonnenscheinstunden | 507 | 457 | 382 | 330 | 262 | 238
astr.max.mdgl.Beschattung | | | | 396 | 675 | 690

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

Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

10.032000 140370 WINAPRO .

windPRO 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Projekt:

Kantow

wpd onshore GmbH & Co. KG

Niederlassung Potsdam
Babelsberger StraRe 12
D-14473 Potsdam

SHADOW - Kalender

Berechnung: Gesamtbelastung (GB) BA 2Schattenrezeptor: E- IO E

Beschreibung:

DGM aus TOP50 BB

Voraussetzungen fur Berechnung des Schattenwurfs

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

Lizenzierter Anwender:

wpd AG

Stephanitorshollwerk 3 (Haus LUV)

DE-28211 Bremen
+49 7142 77810

Murat Sahyazici / m.sahyazici@wpd.de

Berechnet:

19.03.2019 10:51/3.2.743

|Januar | Februar | Mérz 1 April | Mai | Juni
1]08:24 09:24 (3) | 07:55 09:09 (15) | 06:59 07:57 (18) | 06:46 | 05:39 | 04:52
| 16:04 21 09:45 (3) | 16:53 22 09:31 (15) | 17:47 17 08:14 (18) | 19:43 | 20:37 | 21:25
2]08:23 09:25 (3) | 07:53 09:10 (15) | 06:57 07:59 (18) | 06:44 | 05:37 | 04:51
| 16:05 20 09:45 (3) | 16:55 19 09:29 (15) | 17:49 13 08:12 (18) | 19:45 | 20:38 | 21:26
3] 08:23 09:26 (3) | 07:52 09:11 (15) | 06:55 08:04 (18) | 06:42 | 05:35 | 04:50
| 16:06 20 09:46 (3) | 16:57 17 09:28 (15) | 17:51 3 08:07 (18) | 19:47 | 20:40 | 21:27
4108:23 09:26 (3) | 07:50 09:14 (15) | 06:53 | 06:39 | 05:33 | 04:49
| 16:07 19 09:45 (3) | 16:59 12 09:26 (15) | 17:53 | 19:49 | 20:42 | 21:28
5108:23 09:08 (15) | 07:48 09:19 (15) | 06:50 | 06:37 | 05:31 | 04:49
| 16:08 26 09:46 (3) | 17:01 3 09:22 (15) | 17:55 | 19:51 | 20:44 | 21:29
6] 08:22 09:06 (15) | 07:46 | 06:48 | 06:35 | 05:30 | 04:48
| 16:10 29 09:46 (3) | 17:03 | 17:56 | 19:52 | 20:45 | 21:30
7108:22 09:06 (15) | 07:45 | 06:46 | 06:32 | 05:28 | 04:47
| 16:11 30 09:46 (3) | 17:05 | 17:58 | 19:54 | 20:47 | 21:31
8] 08:21 09:05 (15) | 07:43 | 06:43 | 06:30 | 05:26 | 04:47
| 16:12 32 09:46 (3) | 17:07 | 18:00 | 19:56 | 20:49 | 21:32
9]08:21 09:04 (15) | 07:41 | 06:41 | 06:28 | 05:24 | 04:46
| 16:14 32 09:45 (3) | 17:09 | 18:02 | 19:58 | 20:50 | 21:33
10 | 08:20 09:04 (15) | 07:39 | 06:39 | 06:25 | 05:22 | 04:46
| 16:15 32 09:45 (3) | 17:11 | 18:04 | 19:59 | 20:52 | 21:34
11 | 08:20 09:04 (15) | 07:37 | 06:36 | 06:23 | 05:20 | 04:45
| 16:17 32 09:45 (3) | 17:13 | 18:06 | 20:01 | 20:54 | 21:34
12| 08:19 09:04 (15) | 07:35 | 06:34 | 06:21 | 05:19 | 04:45
| 16:18 30 09:44 (3) | 17:15 | 18:07 | 20:03 | 20:56 | 21:35
13 ] 08:18 09:03 (15) | 07:33 | 06:32 | 06:18 | 05:17 | 04:45
| 16:20 28 09:42 (3) | 17:16 | 18:09 | 20:05 | 20:57 | 21:36
14| 08:17 09:03 (15) | 07:31 | 06:29 | 06:16 | 05:15 | 04:44
| 16:21 24 09:27 (15) | 17:18 | 18:11 | 20:07 | 20:59 | 21:37
15 | 08:17 09:03 (15) | 07:29 08:03 (18) | 06:27 | 06:14 | 05:14 | 04:44
| 16:23 25 09:28 (15) | 17:20 10 08:13 (18) | 18:13 | 20:08 | 21:00 | 21:37
16 | 08:16 09:03 (15) | 07:27 07:53 (16) | 06:25 | 06:12 | 05:12 | 04:44
| 16:24 26 09:29 (15) | 17:22 21 08:14 (18) | 18:15 | 20:10 | 21:02 | 21:38
17 | 08:15 09:02 (15) | 07:25 07:51 (16) | 06:22 | 06:09 | 05:11 | 04:44
| 16:26 27 09:29 (15) | 17:24 25  08:16 (18) | 18:17 | 20:12 | 21:04 | 21:38
18 | 08:14 09:02 (15) | 07:23 07:49 (16) | 06:20 | 06:07 | 05:09 | 04:44
| 16:28 27 09:29 (15) | 17:26 28  08:17 (18) | 18:18 | 20:14 | 21:05 | 21:39
19 | 08:13 09:03 (15) | 07:21 07:49 (16) | 06:17 | 06:05 | 05:08 | 04:44
| 16:29 27 09:30 (15) | 17:28 29  08:18 (18) | 18:20 | 20:15 | 21:07 | 21:39
20 | 08:12 09:03 (15) | 07:19 07:48 (16) | 06:15 | 06:03 | 05:06 | 04:44
| 16:31 28  09:31 (15) | 17:30 31 08:19 (18) | 18:22 | 20:17 | 21:08 | 21:39
21 08:10 09:02 (15) | 07:17 07:48 (16) | 06:13 | 06:00 | 05:05 | 04:44
| 16:33 29 09:31 (15) | 17:32 32 08:20 (18) | 18:24 | 20:19 | 21:10 | 21:40
22| 08:09 09:03 (15) | 07:15 07:47 (16) | 06:10 | 05:58 | 05:03 | 04:44
| 16:35 29  09:32 (15) | 17:34 32 08:19 (18) | 18:26 | 20:21 | 21:11 | 21:40
23| 08:08 09:04 (15) | 07:13 07:47 (16) | 06:08 | 05:56 | 05:02 | 04:45
| 16:37 29  09:33 (15) | 17:36 32 08:19 (18) | 18:27 | 20:23 | 21:13 | 21:40
24 | 08:07 09:03 (15) | 07:10 07:48 (16) | 06:06 | 05:54 | 05:01 | 04:45
| 16:38 29  09:32 (15) | 17:38 31  08:19 (18) | 18:29 | 20:24 | 21:14 | 21:40
25 | 08:05 09:04 (15) | 07:08 07:49 (16) | 06:03 | 05:52 | 04:59 | 04:45
| 16:40 29  09:33 (15) | 17:40 30 08:19 (18) | 18:31 | 20:26 | 21:16 | 21:40
26 | 08:04 09:04 (15) | 07:06 07:49 (16) | 06:01 | 05:50 | 04:58 | 04:46
| 16:42 29  09:33 (15) | 17:41 29  08:18 (18) | 18:33 | 20:28 | 21:17 | 21:40
27| 08:03 09:04 (15) | 07:04 07:50 (16) | 05:58 | 05:48 | 04:57 | 04:46
| 16:44 28 09:32 (15) | 17:43 27 08:17 (18) | 18:35 | 20:30 | 21:18 | 21:40
28 | 08:01 09:05 (15) | 07:02 07:53 (16) | 05:56 | 05:45 | 04:56 | 04:47
| 16:46 28 09:33 (15) | 17:45 23 08:16 (18) | 18:36 | 20:31 | 21:20 | 21:40
29 | 08:00 09:06 (15) | | 06:54 | 05:43 | 04:55 | 04:47
| 16:48 26 09:32 (15) | | 19:38 | 20:33 | 21:21 | 21:40
30 | 07:58 09:06 (15) | | 06:51 | 05:41 | 04:54 | 04:48
| 16:49 25 09:31 (15) | | 19:40 | 20:35 | 21:22 | 21:39
31]07:57 09:08 (15) | | 06:49 | | 04:53 |
| 16:51 24 09:32 (15) | | 19:42 | | 21:23 |
Sonnenscheinstunden | 254 | 275 | 367 | 418 | 490 | 505
astr.max.mdgl.Beschattung | 840 | 453 | 33 | | |

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

think energy

Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

10032000 1403/11  WINAPRO .

windPRO 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Lizenzierter Anwender:

wpd AG IS
Stephanitorshollwerk 3 (Haus LUV)

DE-28211 Bremen

+49 7142 77810

Murat Sahyazici / m.sahyazici@wpd.de

Berechnet:

19.03.2019 10:51/3.2.743

Projekt:

Kantow

Beschreibung:

DGM aus TOP50 BB

wpd onshore GmbH & Co. KG
Niederlassung Potsdam
Babelsberger StraRe 12
D-14473 Potsdam

think energy

SHADOW - Kalender

Berechnung: Gesamtbelastung (GB) BA 2Schattenrezeptor: E- IO E

Voraussetzungen fur Berechnung des Schattenwurfs

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

[ Juli JAugust | SeptembejOktober |November | Dezember
1] 04:48 | 05:27 | 06:19 | 07:10 | 07:06 | 07:59 08:46 (15)
| 21:39 | 21:06 | 20:01 | 18:49 | 16:41 | 15:58 32 09:27 (3)
2] 04:49 | 05:28 | 06:20 | 07:12 | 07:08 | 08:01 08:47 (15)
| 21:39 | 21:04 | 19:59 | 18:47 | 16:39 | 15:58 32 09:28 (3)
3| 04:50 | 05:30 | 06:22 | 07:13 | 07:10 | 08:02 08:48 (15)
| 21:38 | 21:02 | 19:56 | 18:45 | 16:37 | 15:57 32 09:29 (3)
4104:51 | 05:31 | 06:24 | 07:15 | 07:12 | 08:03 08:49 (15)
| 21:38 | 21:00 | 19:54 | 18:42 | 16:35 | 15:56 32 09:30 (3)
5] 04:51 | 05:33 | 06:25 | 07:17 | 07:14 | 08:05 08:51 (15)
| 21:37 | 20:58 | 19:52 | 18:40 | 16:33 | 15:56 30  09:31(3)
6] 04:52 | 05:35 | 06:27 | 07:19 | 07:15 08:47 (15) | 08:06 08:52 (15)
| 21:37 | 20:57 | 19:49 | 18:38 | 16:32 6  08:53(15) | 15:55 30  09:32(3)
7]04:53 | 05:36 | 06:29 | 07:20 | 07:17 08:44 (15) | 08:07 08:55 (15)
| 21:36 | 20:55 | 19:47 | 18:35 | 16:30 13 08:57 (15) | 15:55 26 09:33(3)
8| 04:54 | 05:38 | 06:31 | 07:22 | 07:19 08:42 (15) | 08:09 08:58 (15)
| 21:36 | 20:53 | 19:45 | 18:33 | 16:28 17 08:59 (15) | 15:55 20 09:33(3)
9 | 04:55 | 05:40 | 06:32 | 07:24 | 07:21 08:40 (15) | 08:10 09:14 (3)
| 21:35 | 20:51 | 19:42 | 18:31 | 16:26 20 09:00 (15) | 15:54 20 09:34 (3)
10 | 04:56 | 05:41 | 06:34 | 07:26 | 07:23 08:39 (15) | 08:11 09:14 (3)
| 21:34 | 20:49 | 19:40 | 18:28 | 16:25 22 09:01 (15) | 15:54 20 09:34 (3)
11 | 04:57 | 05:43 | 06:36 | 07:27 08:35 (18) | 07:25 08:38 (15) | 08:12 09:15 (3)
| 21:33 | 20:47 | 19:38 | 18:26 9 08:44 (18) | 16:23 24 09:02 (15) | 15:54 21 09:36 (3)
12 | 04:58 | 05:45 | 06:37 | 07:29 08:32 (18) | 07:27 08:38 (15) | 08:13 09:15 (3)
| 21:32 | 20:45 | 19:35 | 18:24 15 08:47 (18) | 16:21 25  09:03 (15) | 15:54 21 09:36 (3)
13 | 05:00 | 05:46 | 06:39 | 07:31 08:30 (18) | 07:28 08:37 (15) | 08:14 09:15 (3)
| 21:31 | 20:43 | 19:33 | 18:21 18  08:48 (18) | 16:20 27 09:04 (15) | 15:54 22 09:37 (3)
14 | 05:01 | 05:48 | 06:41 | 07:33 08:24 (16) | 07:30 08:37 (15) | 08:15 09:16 (3)
| 21:30 | 20:41 | 19:30 | 18:19 25  08:49 (18) | 16:18 28  09:05 (15) | 15:54 21 09:37 (3)
15 | 05:02 | 05:50 | 06:42 | 07:35 08:22 (16) | 07:32 08:37 (15) | 08:16 09:16 (3)
| 21:29 | 20:39 | 19:28 | 18:17 28  08:50 (18) | 16:17 28  09:05 (15) | 15:54 22 09:38 (3)
16 | 05:03 | 05:51 | 06:44 | 07:36 08:21 (16) | 07:34 08:37 (15) | 08:17 09:16 (3)
| 21:28 | 20:37 | 19:25 | 18:15 29  08:50 (18) | 16:15 29  09:06 (15) | 15:54 21 09:37 (3)
17 | 05:05 | 05:53 | 06:46 | 07:38 08:20 (16) | 07:36 08:37 (15) | 08:18 09:16 (3)
| 21:27 | 20:35 | 19:23 | 18:12 30 08:50 (18) | 16:14 29  09:06 (15) | 15:54 22 09:38 (3)
18 | 05:06 | 05:55 | 06:48 | 07:40 08:19 (16) | 07:37 08:37 (15) | 08:19 09:17 (3)
| 21:26 | 20:32 | 19:21 | 18:10 32 08:51(18) | 16:12 29  09:06 (15) | 15:54 22 09:39 (3)
19 | 05:07 | 05:56 | 06:49 | 07:42 08:19 (16) | 07:39 08:38 (15) | 08:19 09:18 (3)
| 21:25 | 20:30 | 19:18 | 18:08 32 08:51(18) | 16:11 29  09:07 (15) | 15:54 22 09:40 (3)
20 | 05:09 | 05:58 | 06:51 | 07:44 08:18 (16) | 07:41 08:38 (15) | 08:20 09:17 (3)
| 21:24 | 20:28 | 19:16 | 18:06 32 08:50 (18) | 16:10 29  09:07 (15) | 15:55 23 09:40 (3)
21 05:10 | 06:00 | 06:53 | 07:46 08:18 (16) | 07:43 08:38 (15) | 08:21 09:18 (3)
| 21:22 | 20:26 | 19:13 | 18:04 32 08:50 (18) | 16:09 29  09:07 (15) | 15:55 23 09:41 (3)
22| 05:11 | 06:02 | 06:54 | 07:47 08:19 (16) | 07:45 08:39 (15) | 08:21 09:18 (3)
| 21:21 | 20:24 | 19:11 | 18:01 30 08:49 (18) | 16:07 28  09:07 (15) | 15:56 23 09:41 (3)
23] 05:13 | 06:03 | 06:56 | 07:49 08:19 (16) | 07:46 08:40 (15) | 08:22 09:19 (3)
| 21:20 | 20:22 | 19:09 | 17:59 30 08:49 (18) | 16:06 27 09:07 (15) | 15:56 23 09:42 (3)
24| 05:14 | 06:05 | 06:58 | 07:51 08:20 (16) | 07:48 08:39 (15) | 08:22 09:20 (3)
| 21:18 | 20:19 | 19:06 | 17:57 27  08:47 (18) | 16:05 28  09:07 (15) | 15:57 22 09:42 (3)
25| 05:16 | 06:07 | 07:00 | 06:53 07:21 (16) | 07:50 08:40 (15) | 08:23 09:20 (3)
| 21:17 | 20:17 | 19:04 | 16:55 25 07:46 (18) | 16:04 27 09:07 (15) | 15:57 22 09:42 (3)
26 | 05:17 | 06:08 | 07:01 | 06:55 07:24 (16) | 07:51 08:41 (15) | 08:23 09:21 (3)
| 21:15 | 20:15 | 19:01 | 16:53 20 07:44 (18) | 16:03 26 09:07 (15) | 15:58 22 09:43 (3)
27| 05:19 | 06:10 | 07:03 | 06:57 07:33 (18) | 07:53 08:42 (15) | 08:23 09:21 (3)
| 21:14 | 20:13 | 18:59 | 16:51 8 07:41(18) | 16:02 25 09:07 (15) | 15:59 22 09:43 (3)
28 | 05:20 | 06:12 | 07:05 | 06:59 | 07:54 08:43 (15) | 08:23 09:22 (3)
| 21:12 | 20:10 | 18:57 | 16:49 | 16:01 24 09:07 (15) | 16:00 22 09:44 (3)
29| 05:22 | 06:14 | 07:06 | 07:00 | 07:56 08:43 (15) | 08:23 09:22 (3)
| 21:11 | 20:08 | 18:54 | 16:47 | 16:00 28 09:22 (3) | 16:00 22 09:44 (3)
30 | 05:23 | 06:15 | 07:08 | 07:02 | 07:58 08:45 (15) | 08:24 09:23 (3)
| 21:09 | 20:06 | 18:52 | 16:45 | 15:59 30 09:25 (3) | 16:01 21 09:44 (3)
31 ] 05:25 | 06:17 | | 07:04 | | 08:24 09:24 (3)
| 21:07 | 20:03 | | 16:43 | | 16:02 21 09:45 (3)

Sonnenscheinstunden | 507 | 457 | 382 | 330 | 262 | 238
astr.max.mdgl.Beschattung | | | | 422 | 627 | 734

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

Tag im Monat Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

10032000 1403/12  WINAPRO .

windPRO 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Projekt:

Kantow

Beschreibung:

DGM aus TOP50 BB

wpd onshore GmbH & Co. KG
Niederlassung Potsdam
Babelsberger StraRe 12
D-14473 Potsdam

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung (GB) BA 2

Lizenzierter Anwender:

wpd AG

Stephanitorshollwerk 3 (Haus LUV)
DE-28211 Bremen

+49 7142 77810

Murat Sahyazici / m.sahyazici@wpd.de

Berechnet:

19.03.2019 10:51/3.2.743

o
©

think energy

A IOA B:10B
q p— q p—
20:00] = 20:00] =
18:00 ] ,/r [ 18:00 ] ,/r [
i L~ \__ i L~ \__
16:00] o~ 16:00] o~
= 14:00] = 14:00]
(] ] (] ]
N g N g
12:00 12:00
10:00] 10:00]
08:00 === ) 0800 TP )
S — ™ ; T ™
06:00] f\\\ — 06:00] f\\\ —
-||||||||||||||||||||||||||||||||||||| -|||||||||||||||||||||||||||||||||||||
Jan Feb Mrz Apr Mai Jun Jul  Aug Sep OK Nov Dez Jan Jan Feb Mrz Apr Mai Jun Jul  Aug Sep OK Nov Dez Jan
Monat Monat
clocC D I0D
4 = 9 T
4 ,;-r""’ 4 ,;-r""’
20:00 el 20:00 el
18:00 ] ../r e 18:00 ] ../r [~
N L1 L N L1 L
16:00 M 16:00 M
= 1400 = 1400
(] 7 (] 7
N 8 N 8
12:00 12:00
10:00 10:00
- — - s
0800 = /!L 0800~ st /’L
F P T B B T
-||||||||||||||||||||||||||||||||||||| -|||||||||||||||||||||||||||||||||||||
Jan Feb Mrz Apr Mai Jun Jul  Aug Sep OK Nov Dez Jan Jan Feb Mrz Apr Mai Jun Jul  Aug Sep OK Nov Dez Jan
Monat Monat
EIOE
q p—
] L1 T
20:00] =
18:00 ../r =N
] L1 \__
16:00] o~
= 14:00]
o ]
N 1
12:00
100050
! B
0500 sl — - et
E LI T O T L B O T O O O Y T Y |
Jan Feb Mrz Apr Mai Jun Jul  Aug Sep OK Nov Dez Jan
Monat
WEA

windPRO 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

19.0320091203/13  WINAPRO .



Projekt:

Kantow

Beschreibung:

DGM aus TOP50 BB

wpd onshore GmbH & Co. KG
Niederlassung Potsdam
Babelsberger StraRe 12
D-14473 Potsdam

SHADOW - Karte
Berechnung: Gesamtbelastung (GB) BA 2

~

Lizenzierter Anwender:
wpd AG "\
Stephanitorsbollwerk 3 (Haus LUV) ”
DE-28211 Bremen

+49 7142 77810

Murat Sahyazici / m.sahyazici@wpd.de

Berechnet: think energy
19.03.2019 10:51/3.2.743

Stunden/Jahr, Astron.max.mogl.

0
10
30
100

Stunden/Jahr, Astron.max.mdagl.

| 0,1-10Stunden

10 - 30 Stunden

| 30-100 Stunden

100 - 2.000 Stunden

0 500 1000 1500 2000 m
Karte: Kantow_TK25 , MaRstab 1:40.000, Mitte: Germany UTM ETRS89 Zone: 33 Ost: 3.338.550 Nord: 5.867.400
¥ Existierende WEA @ Schattenrezeptor
Hohe der Schattenkarte: DGM-TOP50_1m

A Neue WEA

windPRO 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

19032009 14:03/14  WINAPRO .
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think energy

Schattenwurfanalyse bei Errichtung und Betrieb von drei Windenergie-
anlagen gemald WEA-Schattenwurf-Leitlinie (2003) zum Bebauungsplan
WEG 26 ,Windpark Kantow* am Standort Kantow

in der Gemeinde Wusterhausen/Dosse, Landkreis Ostprignitz-Ruppin,
Brandenburg

Bauabschnitt 2 (B-Plan)

Schattenwurfanalyse
(SWA)

Anlage 4

GB - Simulation einer Abschaltautomatik
an WEA wpd4 und 5 der VB

Schattenwurfanalyse BA 2 wpd onshore GmbH & Co. KG, SWA, 07.03.2019



Projekt:

Kantow

Beschreibung:

DGM aus TOP50 BB

wpd onshore GmbH & Co. KG
Niederlassung Potsdam
Babelsberger StraRe 12
D-14473 Potsdam

SHADOW - Hauptergebnis

Lizenzierter Anwender:

wpd AG

Stephanitorshollwerk 3 (Haus LUV)
DE-28211 Bremen

+49 7142 77810

Murat Sahyazici / m.sahyazici@wpd.de

Berechnet:

19.03.2019 11:02/3.2.743

Berechnung: Gesamtbelastung (GB) BA 2, an 10 A bis H, Abschaltautomatik an Wpd4 und wpd5

Voraussetzungen fur Berechnung des Schattenwurfs

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

Minimale relevante Sonnenhdhe lber 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:

Verwendete Héhenlinien: DGM-TOP50_1m

Hindernisse in Berechnung nicht verwendet

Berechnungshohe 0.Gr. fur Karte: 1,5 m

Rasterauflésung: 1,0 m

Alle Koordinatenangaben in:

think energy

y =) ////////

MaBstab 1:50.000

Germany UTM ETRS89 Zone: 33 A Neue WEA ¢ Existierende WEA £ Schattenrezeptor
WEA
WEA-Typ Schattendaten
X(Ost) Y(Nord) Z Beschreibung Aktuell Hersteller Typ Nenn-  Rotor- Nabenhdhe Beschatt.- U/min
leistung durch- Bereich
messer
[m] [kwl  [m] [m] [m] [U/min]
1 3.338.703 5.867.067 50,9 RePol Ja NORDEX N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
2 3.338.401 5.867.453 52,2 RePo2 Ja NORDEX N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
3 3.338.028 5.867.775 50,9 RePo3 Ja NORDEX N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
4 3.338.547 5.867.769 50,7 D&W 06 Nein REpower MD 77-1.500 1.500 77,0 85,0 1.415 17,3
5 3.339.283 5.866.708 48,9 D&W 08 Nein REpower MD 77-1.500 1.500 77,0 85,0 1.415 17,3
6 3.339.095 5.867.618 49,1 D&W 09 Nein REpower MD 77-1.500 1.500 77,0 85,0 1.415 17,3
7 3.339.342 5.867.188 46,0 D&W 10 Nein REpower MD 77-1.500 1.500 77,0 85,0 1.415 17,3
8 3.338.836 5.867.704 49,6 V90 01 Ja VESTAS  V90-2.000 2.000 90,0 105,0 1.506 14,9
9 3.339.443 5.867.544 45,8 V90 02 Ja VESTAS  V90-2.000 2.000 90,0 105,0 1.506 14,9
10 3.339.139 5.867.369 47,8 V90 03 Ja VESTAS  V90-2.000 2.000 90,0 105,0 1.506 14,9
11 3.339.416 5.866.951 45,8 V90 04 Ja VESTAS  V90-2.000 2.000 90,0 105,0 1.506 14,9
12 3.338.059 5.867.263 52,0 wpdl Ja NORDEX N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
13 3.337.653 5.867.280 46,0 wpd2 Ja NORDEX N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
14 3.337.508 5.867.689 50,1 wpd3 Ja NORDEX N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
15 3.339.006 5.868.116 52,8 wpd6 Ja NORDEX N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
16 3.338.327 5.868.475 56,0 wpd8 Ja NORDEX N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
Schattenrezeptor-Eingabe
Nr. Name  X(Ost) Y(Nord) Z Breite Hohe Hohe Neigung des Ausrichtungsmodus Augenhéhe (ZVI) U.Gr.
0.Gr. Fensters
[ml [m] [m] [m] [°1 [m]
AIOA 3.336.978 5.868.999 46,2 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
BIOB 3.337.102 5.869.036 46,0 0,1 0,1 20 90,0 "Gewéchshaus-Modus" 2,1
ClOC 3.337.084 5.869.087 46,0 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
DIOD 3.337.090 5.869.119 46,2 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
EIOE 3.337.118 5.869.138 464 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
FIOF 3.340.286 5.868.376 51,9 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
GI10G 3.340.337 5.868.342 51,9 0,1 0,1 20 90,0 "Gewaéchshaus-Modus" 2,1
HIOH 3.340.361 5.868.337 52,0 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
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Projekt: Beschreibung:

Kantow DGM aus TOP50 BB

wpd onshore GmbH & Co. KG
Niederlassung Potsdam
Babelsberger StraRe 12
D-14473 Potsdam

SHADOW - Hauptergebnis

Lizenzierter Anwender:

wpd AG

Stephanitorshollwerk 3 (Haus LUV)
DE-28211 Bremen

+49 7142 77810

Murat Sahyazici / m.sahyazici@wpd.de
Berechnet: think energy

19.03.2019 11:02/3.2.743

Berechnung: Gesamtbelastung (GB) BA 2, an 10 A bis H, Abschaltautomatik an wpd4 und wpd5

Berechnungsergebnisse
Schattenrezeptor
astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/Jahr Max.Schattendauer/Tag

[h/a] [d/a] [h/d]
AIOA 30:03 105 0:23
BIOB 31:56 94 0:25
cloC 29:16 89 0:25
DIOD 27:07 83 0:25
EIOE 25:13 80 0:25
FIOF 27:50 115 0:26
GIOG 19:58 76 0:25
HIOH 18:43 72 0:25

Gesamtmenge der max. mégl. Beschattung an Rezeptoren pro WEA
Nr. Name Maximal

[h/a]
1 RePol 0:00
2 RePo2 0:00

3 RePo3 45:14
4 D&W 06 0:00
5 D&W 08 0:00
6 D&W 09 2:10
7 D&W 10 0:00
8 V90 01 0:00
9 V90 02 23:15
10 V90 03 0:00
11 V90 04 0:00

12 wpdl 0:00
13 wpd2 0:00
14 wpd3 0:00

15 wpd6 15:26
16 wpd8 26:09

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

zwei oder mehr WEA beschattet werden kann.
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Projekt:

Kantow

Beschreibung:

DGM aus TOP50 BB

wpd onshore GmbH & Co. KG
Niederlassung Potsdam
Babelsberger StraRe 12
D-14473 Potsdam

SHADOW - Karte

Berechnung: Gesamtbelastung (GB) BA 2, an 10 A bis H, Abschaltautomatik an wpd4 und wpd5

A Neue WEA

0 500

Karte: Kantow_TK25 , MaRstab 1:40.000, Mitte: Germany UTM ETRS89 Zone: 33 Ost: 3.338.550 Nord: 5.867.400
¥ Existierende WEA @ Schattenrezeptor

Hohe der Schattenkarte: DGM-TOP50_1m
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Berechnet: think energy
19.03.2019 11:02/3.2.743
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wpd

think energy

Schattenwurfanalyse bei Errichtung und Betrieb von drei Windenergie-
anlagen gemald WEA-Schattenwurf-Leitlinie (2003) zum Bebauungsplan
WEG 26 ,Windpark Kantow* am Standort Kantow

in der Gemeinde Wusterhausen/Dosse, Landkreis Ostprignitz-Ruppin,
Brandenburg

Bauabschnitt 2 (B-Plan)

Schattenwurfanalyse
(SWA)

Anlage 5

GB - Simulation einer Abschaltautomatik
an WEA wpd4, 5und 8 der VB

Schattenwurfanalyse BA 2 wpd onshore GmbH & Co. KG, SWA, 07.03.2019



Projekt:

Kantow

Beschreibung:

DGM aus TOP50 BB

wpd onshore GmbH & Co. KG
Niederlassung Potsdam
Babelsberger StraRe 12
D-14473 Potsdam

SHADOW - Hauptergebnis

Lizenzierter Anwender:

wpd AG

Stephanitorshollwerk 3 (Haus LUV)
DE-28211 Bremen

+49 7142 77810

Murat Sahyazici / m.sahyazici@wpd.de

Berechnet:

19.03.2019 11:05/3.2.743

Berechnung: Gesamtbelastung (GB) BA 2, an 10 A bis H, Abschaltautomatik an Wpd4 5 und wpd8

Voraussetzungen fur Berechnung des Schattenwurfs

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

Minimale relevante Sonnenhdhe lber 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:

Verwendete Héhenlinien: DGM-TOP50_1m
Hindernisse in Berechnung nicht verwendet
Berechnungshohe 0.Gr. fur Karte: 1,5 m
Rasterauflésung: 1,0 m

Alle Koordinatenangaben in:
Germany UTM ETRS89 Zone: 33

think energy

y =) ////////

MaBstab 1:50.000

WEA
WEA-Typ
X(Ost) Y(Nord) Z Beschreibung Aktuell Hersteller
[m]

1 3.338.703 5.867.067 50,9 RePol Ja NORDEX
2 3.338.401 5.867.453 52,2 RePo2 Ja NORDEX
3 3.338.028 5.867.775 50,9 RePo3 Ja NORDEX
4 3.338.547 5.867.769 50,7 D&W 06 Nein REpower
5 3.339.283 5.866.708 48,9 D&W 08 Nein REpower
6 3.339.095 5.867.618 49,1 D&W 09 Nein REpower
7 3.339.342 5.867.188 46,0 D&W 10 Nein REpower
8 3.338.836 5.867.704 49,6 V90 01 Ja VESTAS
9 3.339.443 5.867.544 45,8 V90 02 Ja VESTAS
10 3.339.139 5.867.369 47,8 V90 03 Ja VESTAS
11 3.339.416 5.866.951 45,8 V90 04 Ja VESTAS
12 3.338.059 5.867.263 52,0 wpdl Ja NORDEX
13 3.337.653 5.867.280 46,0 wpd2 Ja NORDEX
14 3.337.508 5.867.689 50,1 wpd3 Ja NORDEX
15 3.339.006 5.868.116 52,8 wpd6 Ja NORDEX

Schattenrezeptor-Eingabe

A Neue WEA 3 Existierende WEA (s Schattenrezeptor
Schattendaten
Typ Nenn-  Rotor- Nabenhdhe Beschatt.- U/min
leistung durch- Bereich
messer
[kwl  [m] [m] [m] [U/min]
N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
MD 77-1.500 1.500 77,0 85,0 1.415 17,3
MD 77-1.500 1.500 77,0 85,0 1.415 17,3
MD 77-1.500 1.500 77,0 85,0 1.415 17,3
MD 77-1.500 1.500 77,0 85,0 1.415 17,3
V90-2.000 2.000 90,0 105,0 1.506 14,9
V90-2.000 2.000 90,0 105,0 1.506 14,9
V90-2.000 2.000 90,0 105,0 1.506 14,9
V90-2.000 2.000 90,0 105,0 1.506 14,9
N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7

Nr. Name  X(Ost) Y(Nord) Z Breite Hohe Hohe Neigung des  Ausrichtungsmodus
0.Gr.  Fensters
[(m] [m] [m] [m] [°]
AIOA 3.336.978 5.868.999 46,2 0,1 01 2,0 90,0 "Gewéchshaus-Modus"
BIOB 3.337.102 5.869.036 46,0 0,1 01 20 90,0 "Gewachshaus-Modus"
ClOC 3.337.084 5.869.087 46,0 01 0,1 2,0 90,0 "Gewachshaus-Modus"
DIOD 3.337.090 5.869.119 46,2 0,1 01 2,0 90,0 "Gewéchshaus-Modus"
EIOE 3.337.118 5.869.138 46,4 0,1 0,1 2,0 90,0 "Gewachshaus-Modus"
FIOF 3.340.286 5.868.376 51,9 0,1 0,1 2,0 90,0 "Gewachshaus-Modus"
GIOG 3.340.337 5.868.342 51,9 0,1 01 20 90,0 "Gewachshaus-Modus"
HIOH 3.340.361 5.868.337 520 0,1 0,1 2,0 90,0 "Gewachshaus-Modus"

windPRO 3.2.743 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Augenhéhe (zZVI) U.Gr.

[m]
2,1
2,1
2,1
2,1
2,1
2,1
2,1
2,1
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Projekt: Beschreibung:

Kantow DGM aus TOP50 BB

wpd onshore GmbH & Co. KG
Niederlassung Potsdam
Babelsberger StraRe 12
D-14473 Potsdam

SHADOW - Hauptergebnis

Lizenzierter Anwender:

wpd AG IS
Stephanitorshollwerk 3 (Haus LUV)

DE-28211 Bremen

+49 7142 77810

Murat Sahyazici / m.sahyazici@wpd.de
Berechnet: think energy

19.03.2019 11:05/3.2.743

Berechnung: Gesamtbelastung (GB) BA 2, an 10 A bis H, Abschaltautomatik an wpd4, 5 und wpd8

Berechnungsergebnisse

Schattenrezeptor
astron. max. mogl. Beschattungsdauer

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

[h/a] [d/a]
AIOA 20:43 74
BIOB 21:00 60
cloC 18:41 56
DIOD 16:33 50
EIOE 14:13 46
FIOF 27:50 115
GIOG 19:58 76
HIOH 18:43 72

Gesamtmenge der max. mégl. Beschattung an Rezeptoren pro WEA

Nr. Name Maximal

[h/a]
1 RePol 0:00
2 RePo2 0:00

3 RePo3 45:14
4 D&W 06 0:00
5 D&W 08 0:00
6 D&W 09 2:10
7 D&W 10 0:00
8 V90 01 0:00
9 V90 02 23:15
10 V90 03 0:00
11 V90 04 0:00

12 wpdl 0:00
13 wpd2 0:00
14 wpd3 0:00

15 wpd6 15:26

[h/d]
0:23
0:24
0:23
0:23
0:23
0:26
0:25
0:25

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

zwei oder mehr WEA beschattet werden kann.
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Projekt:

Kantow

Beschreibung:

DGM aus TOP50 BB

wpd onshore GmbH & Co. KG
Niederlassung Potsdam
Babelsberger StraRe 12
D-14473 Potsdam

SHADOW - Karte

Berechnung: Gesamtbelastung (GB) BA 2, an 10 A bis H, Abschaltautomatik an wpd4, 5 und wpd8

A Neue WEA

0 500

Karte: Kantow_TK25 , MaRstab 1:40.000, Mitte: Germany UTM ETRS89 Zone: 33 Ost: 3.338.550 Nord: 5.867.400
¥ Existierende WEA @ Schattenrezeptor

Hohe der Schattenkarte: DGM-TOP50_1m
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Lizenzierter Anwender:
wpd AG "\
Stephanitorsbollwerk 3 (Haus LUV) ”
DE-28211 Bremen

+49 7142 77810

Murat Sahyazici / m.sahyazici@wpd.de

Berechnet: think energy
19.03.2019 11:05/3.2.743

Y /-'dr Stunden/Jahr, Astron.max.mogl.

0
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100

Stunden/Jahr, Astron.max.mdagl.
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2000 m
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