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Disclaimer:

Es wird versichert, dass die vorliegenden Ermittlungen unparteiisch, gemdf3 dem Stand der Technik und nach
bestem Wissen und Gewissen durchgefiihrt wurden. Fiir die ermittelten Ergebnisse und die Richtigkeit der Dar-
stellung in diesem Bericht iibernimmt die Deutsche WindGuard GmbH keine Gewdhr. Das diesem Bericht zu-
grunde gelegte Priifverfahren entspricht den derzeitig giiltigen Richtlinien des entsprechenden Qualitdtsmana-
gementsystems der Deutsche WindGuard GmbH. Eine auszugsweise Vervielfiltigung dieses Berichtes ist nur mit
schriftlicher Genehmigung der Deutsche WindGuard GmbH, Varel erlaubt.

Dieser Bericht umfasst 142 Seiten.

15.09.2014 PS14005.A0 WP Heinfelde.docx 5/142



, Deutsche
Bericht PS14005.A0

°
Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

1 Einleitung

Die Geno-Biirger-Windpark GmbH plant am Standort Heinfelde, in Niedersachsen 5
Windenergieanlagen (WEA) vom Typ Enercon E-115/3.0 MW zu errichten. Die WEA
besitzen eine Nabenhohe von 135,4 m, einen Rotordurchmesser von 115,7 m und eine
Nennleistung von jeweils 3.000 kW.

Hierfiir ist im Rahmen des Genehmigungsverfahrens vom Antragsteller eine Schatten-
wurfprognose vorzulegen, in dem die durch den Anlagenbetrieb verursachten Immissi-
onen in Bezug auf den durch WEA ausgehenden Schattenwurf an den relevanten Immis-
sionsorten rechnerisch zu ermitteln sind [1], [2]. Diese Ergebnisse werden hier gemaf3
den Vorgaben bewertet und tabellarisch sowie grafisch dargestellt.

Eingangsdaten dieser Schattenwurfberechnung sind zum einen die Angaben des Auf-
traggebers bezlglich der zu installierenden WEA und den Standortkoordinaten sowie
zum anderen Angaben zur Rotorblattgeometrie von den entsprechenden Herstellern der
WEA oder vom Rotorblatthersteller. Digitalisierte Karten und Hohenlinien zusammen
mit georeferenzierten Datensadtzen der Gebdaudeumringe sind bei der Schattenwurfbe-
rechnung als Kartengrundlage verwendet worden.

Bei der obligatorischen Standortbegehung wurden die Immissionsorte hinsichtlich Lage
und Nutzungsart, die als Vorbelastung geltenden bestehenden WEA sowie die Standorte
der neuen WEA, als auch das Umfeld besichtigt und entsprechend dokumentiert.
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2 Methodik

Im Grunde entsteht Schatten als Projektion eines Objektes im Lichtweg einer Lichtquel-
le. Der Schatten zeigt sich als unbeleuchtete Flache hinter dem Objekt und projiziert die-
sen. So ist dieser abhdngig von den geometrischen Abmafien des Objektes selbst und
dem Sonnenstand.

Der Sonnenstand definiert die Position der Sonne tiber dem Horizont des zu untersu-
chenden Standortes und andert sich laufend infolge der Erdrotation, dem sogenannten
Tagesgang. Im Wesentlichen ist der Sonnenstand neben den geographischen Eigenschaf-
ten des Standortes selbst von der Jahreszeit, charakterisiert durch die Neigung der Erd-
achse und der elliptischen Laufbahn der Erde um die Sonne, abhangig. Fiir den zu unter-
suchenden Standort miissen demnach die standortspezifischen geographischen Aspekte
sowie Tages- und Jahreszeit berticksichtigt werden.

Schatten bei ausgedehnten Lichtquellen zeigt sich als Kernschatten, dem dunklen Be-
reich eines Schattens und als Halbschatten, die Flache ohne das volle Licht der Quelle.
Der Kernschatten entspricht in diesem Fall dem Bereich, in dem das Sonnenlicht durch
die WEA vollstandig verdeckt wird, der Halbschatten eben nur die teilweise Verdeckung
des Sonnenlichts. Eine Differenzierung nach Kern- und Halbschatten gilt nach den LAI
Hinweisen [2] jedoch als nicht bedeutsam und wird daher in den Berechnungen auch
nicht weiter unterschieden.

WEA erzeugen also, bedingt durch ihre raumliche Ausdehnung und Funktionsweise, op-
tische Wirkungen auf den Menschen, in Form von periodischem Schattenwurf aufgrund
wiederkehrender Verschattung des direkten Sonnenlichtes durch die Rotorblitter als
auch zusatzlich durch periodische Lichtreflexe an den Rotorblédttern. Diese optischen
Einwirkungen gelten als Immission im Sinne des Bundes-Immissionsschutzgesetzes
(BImSchG) [1].

Das BImSchG stellt den Schutz vor erheblichen Belastigungen und erhebliche Nachteile
der Immission fir die Allgemeinheit oder die Nachbarschaft sicher. Diese erheblichen
Beldstigungen bemessen sich in der Regel an Grenz- oder Richtwerten, hier anhand der
zuldssigen Beschattungsdauer am Immissionsort. Die vom Landerausschuss fiir Immis-
sionsschutz (LAI) herausgegebenen Hinweise zur Ermittlung und Beurteilung der opti-
schen Immissionen von Windenergieanlagen (LAI-Hinweise) [2] enthalten Beurtei-
lungsmafistibe zur Konkretisierung dieser Anforderungen aus dem BImSchG.

Erhebliche Beldstigungen sind demnach gegeben, wenn die Beschattungsdauer am Im-
missionsort von 30 Stunden im Jahr und 30 Minuten taglich tberschritten wird. Da die
astronomisch maximal mégliche Beschattungsdauer wahrscheinlich nicht erreicht wer-
den kann, wird zusatzlich die meteorologisch wahrscheinliche Abschattung angegeben.
Diese ist bei einer astronomisch maximal méglichen Abschattung von 30 Stunden pro
Jahr mit 8 Stunden fiir den gleichen Zeitraum angegeben. Wird einer oder beide Richt-
werte Uiberschritten so kann durch geeignete Mafsnahmen die Einhaltung der Richtwer-
te gewahrleistet werden. Dies kann beispielsweise eine Abschaltautomatik sein die die
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astronomisch mogliche Abschattung auf 30 Stunden pro Jahr, oder bei Beriicksichtigung
meteorologischer Parameter die tatsachliche Abschattung auf 8 Stunden pro Jahr be-
grenzt. Daruiber hinaus gewahrleisten Abschaltautomatiken dass die tagliche Abschat-
tung 30 Minuten nicht uberschritten wird.

Bei der Ermittlung der Beldstigungen durch Schattenwurf wird aus Griinden der Ver-
gleichbarkeit und Nachvollziehbarkeit die astronomisch maximal mogliche Beschat-
tungsdauer (,worst-case“-Annahme) am Immissionsort ermittelt. Bei der Erstellung
wird von folgenden Vereinfachungen und Annahmen ausgegangen [2]:

e Die Sonne kann als punktférmige Quelle angesehen werden und scheint tagstiber
an allen Tagen des Jahres.

e Es herrscht wolkenloser Himmel und fiir die Bewegung des Rotors ist ausrei-
chend Wind vorhanden, sprich 100% Verfiigbarkeit der WEA.

e Die Windrichtung entspricht dem Azimutwinkel der Sonne, womit die Rotor-
kreisflache senkrecht zur Einfallsrichtung der direkten Sonneneinstrahlung ste-
hen wiirde.

e Alle Berechnungen bezogen auf geografischen Nord.
e Die Abstinde zwischen Rotorebene und Turmachse sind zu vernachlassigen.
e Die Lichtbrechung an der Atmosphéare wird nicht berticksichtigt.

e Der Schattenwurf fiir Sonnenstidnde unter 3° Erhohung tiber dem Horizont kann
wegen Bewuchs, Bebauung und der zu durchdringenden Atmosphérenschichten
in ebenem Geldnde vernachlassigt werden.

Die Erheblichkeit der Beldstigungen hangt nicht nur von der Intensitat, sondern auch
wesentlich von der Nutzung des Gebietes des Einwirkens, von der Art der Einwirkungen
sowie deren Zeitdauer ab. So sind bei den Beurteilungen alle WEA im Umkreis mit ein-
zubeziehen, die durch den Schattenwurf auf die jeweiligen Immissionsorte einwirken.

Als Mafigabe fiir den zu priifenden Bereich gilt nach LAI Hinweisen [2] der Bereich, in
welchem die Sonnenflache zu 20 % durch die Flache eines Rotorblattes verdeckt wird.
Aufgrund der Blattgeometrie und den damit verbundenen unterschiedlichen Blatttiefen
tiber die Blattlange kann ersatzweise von einem rechteckigen Rotorblatt mit einer mitt-
leren Blatttiefe nach folgender Formel ausgegangen werden.

Max. Blatttiefe + min. Blatttiefe bei 0,9 - Rotorradius Formel 2-1

Mittl. Blatttiefe = .

Die Mittlere Blatttiefe fliefdt in die Berechnung der Entfernung ein bei der das Rotorblatt
die Abdeckung der Sonnenscheibe zu 20% gerade unterschreitet. Diese maximale
Reichweite des Schattens markiert den Punkt ab dem der Helligkeitsunterschied durch
Verschattung der Sonne so gering ist das er nicht mehr als stérend wahrgenommen
wird.

15.09.2014 PS14005.A0 WP Heinfelde.docx 8/142



_ Deutsche =
Bericht PS14005.A0

°
Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

(5 - Mittlere Blatttiefe - d)
1097 780

Formel 2-2

Distyax =

Dabei ist d der mittlere Sonnenabstand von 150 000 000 km zur Erde ist. Der Wert
1 097 780 resultiert sich aus dem Sonnendurchmesser und einer Kompensation der
Kreisform der Sonnenscheibe gegeniiber einer rechteckigen Flache.

e Der Schattenwurf von WEA ist demnach von folgenden Faktoren, die in die Be-
rechnungen einflief3en, abhdngig:

e Den geometrischen Abmessungen der WEA wie Nabenhdhe und Rotordurchmes-
ser sowie der Profilform.

e Der geographischen Lage von WEA und den Immissionsorten (Koordinaten und
Hohe).

e Des Sonnenstandes beziiglich Jahres- und Tageszeit.
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3 Standort- und Lagebeschreibung

3.1 Standortbeschreibung

Zur Begutachtung der ortlichen Gegebenheiten wurde am 17.07.2014 eine Standortbe-
sichtigung durchgefiihrt. Das Windparkgelande befindet sich ca. 4,5 km stidwestlich der
Stadt Edewecht mittig zwischen den Orten Westerscheps, Osterscheps, Ahrensdorf und
Edewechterdamm im Landkreis Cloppenburg in Niedersachsen. Das Windparkgeldande
liegt auf ebenem Agrarland welches durch Windschutzreihen unterbrochen wird. Die
Standortkoordinaten sind der Tabelle 1 zu entnehmen.

Umliegende Wohnbebauungen sind vornehmlich in kleinen Ansammlungen oder Dor-
fern liegend, in ein- bis anderthalbgeschossigen Bauweisen ausgefiihrt.

Das Land wird intensiv agrarisch bewirtschaftet und zum Teil von Baumschulen genutzt.
Landwirtschaftliche Betriebe befinden sich vornehmlich auf3erhalb von Ortschaften.

Weiter im Siiden verlauft in Ostwestrichtung die Bundesstrafie B401 entlang des Kiis-
tenkanals.

Die zu betrachtenden Immissionspunkte wurden aus vorhandenem digitalem Kartenma-
terial mit Gebdudeumrissen entnommen und nach den Erkenntnissen der Auswertung
einer Standortbesichtigung ausgewahlt. Die Koordinaten und die immissionsschutz-
rechtliche Einstufung der Immissionsorte sind in der Tabelle in Kapitel 3.4 zu finden.
Eine Fotodokumentation und die Lage der Immissionsorte sind in Anhang dargestellt.

15.09.2014 PS14005.A0 WP Heinfelde.docx 10/ 142



rer ™
, Deutsche i
Bericht PS14005.A0

¢ >
Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

3.2 Lageplan
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Abbildung 1: Lageplan der Windenergieanlagen am Standort Heinfelde im Landkreis Cloppen-
burg, Niedersachsen. Die geplanten WEA sind durch schwarze Symbole gekennzeichnet.
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3.3 Windenergieanlagen

Nach den LAI Hinweisen [2] sind bei der Schattenwurfprognose alle WEA zu berticksich-
tigen.

Flr eine Beurteilung der Schattenimmissionen am Standort Heinfelde (Niedersachsen),
werden die neu geplanten Enercon E-115/3.0 MW WEA berticksichtigt. Weitere WEA im
Umkreis des Standortes sind zu weit entfernt, um fiir die Schattenwurfprognose von
Belang zu sein.

Im Folgenden wird der auf der Windparkflache geplante WEA-Typ naher beschrieben.
Daten der geplanten WEA Enercon E115 / 3.0 MW:

Nabenhohe: 135,4 m
Rotordurchmesser: 115,7 m
Nennleistung: 3000 kW
Rotorblatttyp: Enercon
Blattlange: 559 m
Maximale Blatttiefe: 50m
Blatttiefe bei 90% Blattliange: 1,3m
Mittlere Blatttiefe: 3,15 m
Schattenreichweite: 2152,07 m
WEA Hersteller Typ Koordinaten l:léhe
(UTM ETRS89, Zone 32) . NN
Ostwert Nordwert m
WEAO1 | ENERCON E115 /3.0 MW 427 385 5 884 604 10
WEA02 | ENERCON E115 /3.0 MW 427 466 5 884 207 10
WEA03 | ENERCON E115 /3.0 MW 427 382 5 883 848 10
WEA04 | ENERCON E115 /3.0 MW 427727 5 883 698 10
WEA06 | ENERCON E115 /3.0 MW 428090 5883 609 10

Tabelle 1: Standortkoordinaten (ETRS 89, Zone 32) und WEA Typen der geplanten WEA am
Standort.

3.4 Immissionsorte

Immissionsorte sind Gebdude mit schutzbediirftigen Riumen und Raume aufderhalb von
Gebauden mit schutzbediirftiger Nutzung in ihrer Umgebung. Aus den von vorliegenden
Daten zu den Gebdaudeumringen wird die Ecke oder Seite des Gebaudes, die den emittie-
renden WEA am néachsten gelegen ist, als Immissionsort in die Berechnungen aufge-
nommen. Nach LAI Hinweisen [2] sind mafdgebliche Immissionsorte Gebdude mit
schutzwiirdigen Raumen, die als

e  Wohnriaume und Wohndielen,
e Schlafridume, Ubernachtungsriume in Beherbergungsstitten, Bettenrdume in
Krankenhiusern und Sanatorien,
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e Unterrichtsraume in Schulen, Hochschulen und dhnlichen Einrichtungen sowie

e Biirordume, Praxisraume, Arbeitsraume, Schulungsraume und ahnliche Arbeits-
raume

genutzt werden. Die direkt an den Gebauden anliegenden Aufienflichen wie Balkone
und Terrassen sind den schutzwiirdigen Raumen in den Zeiten von 06:00 bis 22:00
gleichgestellt.

Weiterhin gelten unbebaute Fldchen in einer Bezugshohe von 2m tber Grund an dem
am starksten betroffenen Rand der Flachen, auf denen nach Bau- oder Planungsrecht
Gebadude mit schutzwiirdigen Raumen zuldssig sind, ebenfalls als mafdgebliche Immissi-
onsorte.

Zur Spezifizierung sei hier auf folgende Tabelle der Immissionsorte verwiesen. Eine Fo-
todokumentation der mafdgeblichen Immissionsorte mit Kartendarstellung findet sich
dariiber hinaus im Anhang.

10 Beschreibung Koordinaten El('ihe Hl::-e
(ETRS89, Zone 33) u. NN zeptor

Ostwert Nordwert m m
1001 Bentweg 2, 26188 Edewecht 427 690 5885 254 10 2
1002 Heidkampsweg 12, 26188 Edewecht 427 898 5885374 10 2
1003 Heidkampsweg 14, 26188 Edewecht 427 817 5885 245 10 2
1004 Heidkampsweg 16, 26188 Edewecht 427787 5885196 10 2
[004a | Am Pool 1B, 26188 Edewecht 427816 5885 181 10 2
1005 Am Pool 2C, 26188 Edewecht 427823 5885 220 10 2
[006 | Am Pool 1A, 26188 Edewecht 427 839 5885167 10 2
1007 Am Pool 1, 26188 Edewecht 427 878 5885 144 10 2
1007a | Am Pool 3A, 26188 Edewecht 427 914 5885111 10 2
1008 Am Pool 3, 26188 Edewecht 427942 5885103 10 2
1009 Am Pool 54, 26188 Edewecht 427965 5885 086 10 2
1010 Am Pool 5B, 26188 Edewecht 427958 5885077 10 2
1011 Am Pool 5C, 26188 Edwecht 427938 5885 040 10 2
1012 Am Pool 5, 26188 Edewecht 427958 5885 054 10 2
1013 Am Pool 7, 26188 Edewecht 427979 5885036 10 2
1014 | Am Pool 9, 26188 Edewecht 428019 5885012 10 2
1015 Am Pool 11, 26188 Edewecht 428046 5884993 10 2
1016 | Am Pool 2D, 26188 Edewecht 428 068 5885 064 10 2
1017 Am Pool 2, 26188 Edewecht 428072 5885052 10 2
1018 Am Pool 24, 26188 Edewecht 428116 5885042 10 2
1019 Am Pool 11A, 26188 Edewecht 428092 5884999 10 2
1020 Am Pool 13, 26188 Edewecht 428119 5884978 10 2
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1021 | Am Pool 2B, 26188 Edewecht 428145 5885023 10 2
1022 | Am Pool 4, 26188 Edewecht 428162 5885001 10 2
1023 Baven Water 5, 26188 Edewecht 428 308 5885 229 10 2
1024 Baven Water 7, 26188 Edewecht 428373 5885 104 10 2
1025 Am Pool 15, 26188 Edewecht 428 491 5884719 10 2
1026 | Am Pool 154, 26188 Edewecht 428490 5884 704 10 2
1027 | Unlandsweg 3, 26188 Edewecht 428777 5884861 10 2
1028 | Am Pool 17,26188 Edewecht 428963 5884 388 10 2
1029 Am Pool 6, 26188 Edewecht 429120 5884 337 10 2
1030 Am Pool 19, 26188 Edewecht 429 128 5884 270 10 2
1031 Am Pool 21, 26188 Edewecht 429171 5884 258 10 2
1032 | Am Pool 214, 26188 Edewecht 429170 5884 242 10 2
1033 Stiddorfer Str. 6, 26188 Edewecht 429 303 5884 645 9.2 2
1034 | Barkweg 3, 26188 Edewecht 429174 5884 065 10 2
1035 Barkweg 1, 26188 Edewecht 429 227 5884 046 9.8 2
1036 Barkweg 5, 26188 Edewecht 429 220 5883981 9.8 2
1037 Barkweg 4, 26188 Edewecht 428 844 5884 037 10 2
1038 Barkweg 2, 26188 Edewecht 428873 5884017 10 2
1039 Edammer Str. 94, 26188 Edewecht 429 292 5883000 8.7 2
1040 Edammer Str. 9, 26188 Edewecht 429 295 5883 041 8.5 2
1041 Edammer Str. 7, 26188 Edewecht 429 277 5882980 8.6 2
1042 Edammer Str. 5, 26188 Edewecht 429 255 5882913 8.9 2
1043 Heinfelder Str. 2, 26169 Friesoythe 426 456 5883872 10 2
1044 | Edammer Str. 22, 26169 Friesoythe 429 275 5883125 8.7 2
1044A | Edammer Straf3e 22, 26169 Friesoythe, Anbau 429 274 5883 140 8.8 2
1045 Edammer Str. 20, 26169 Friesoythe 429 233 5883071 9.2 2
1046 Poolweg 1, 26188 Edewecht 428 134 5884 449 10 2
1047 Heinfelder Str. 1, 26169 Friesoythe 426 384 5883984 10 2
1048 Heinfelder Str. 8 + 84, 26169 Friesoythe 426 656 5884 529 10 2
1049 Heinfelder Str. 6, 26169 Friesoythe 426 494 5884 545 10 2
1050 Heinfelder Str. 4, 26169 Friesoythe 426 452 5884 409 10 2
1051 Heinfelder Str. 3, 26169 Friesoythe 426 338 5884 458 10 2
1052 Heinfelder Str. 10, 26169 Friesoythe 426 332 5884 595 10 2
1053 Heinfelder Str. 104, 26169 Friesoythe 426 341 5884 575 10 2
1054 Heinfelder Str. 44, 26169 Friesoythe 426 476 5884471 10 2
1055 Heinfelder Str. 16, 26169 Friesoythe 426 175 5885179 10 2

Tabelle 2: Mafdgebliche Immissionsorte in der Nachbarschaft des Windparkgeldndes.
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Aus der Berechnung des Schattenwurfs zur Vorbereitung der Standortbesichtigung sind
obige 58 Immissionsorte identifiziert worden. Ausgewahlt wurden diese anhand der
Kartendarstellung der Isolinie fiir 30 Stunden astronomisch maximal moglicher Beschat-
tung pro JAhr.

Alle Immissionsorte sind eineinhalb- bis zweigeschossige Wohn und Siedlungshauser
mit Garten. Teilweise sind es Wohnhauser an landwirtschaftlichen Betrieben. Zum Teil
sind diese landschaftstypisch stark von Bewuchs umgeben. Wenn dieser Bewuchs auch
eine mogliche periodische Beschattung durch die WEA am Fenster eines schutzbediirfti-
gen Raumes deutlich einschranken kann, so wird diese im Sinne einer konservativen
Betrachtung jedoch nicht weiter beachtet. Es wird von einer freien Sichtbeziehung aus-
gegangen.

Siehe hierzu auch die Fotodokumentation im Anhang.

Bei der Standortbesichtigung sind zwei weitere Immissionsorte, ,Am Pool 1B“ und ,,Am
Pool 3A" beide 26188 Edewecht, festgestellt worden, welche nicht im digitalem Kar-
tenmaterial verzeichnet waren. Diese neuen Immissionsorte sind in die Berechnung der
Schattenwurfimmissionen mit aufgenommen worden.
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4 Berechnungen

Die Bewertung der Ergebnisse aus den Berechnungen des Schattenwurfs werden an die
Mafdgaben vom Landerausschuss fiir Immissionsschutz herausgegebenen Hinweise zur
Ermittlung und Beurteilung der optischen Immission von Windenergieanlagen (LAI
Hinweise) [2] angelegt.

Hierin liegen erhebliche Beldstigungen durch periodischen Schattenwurf dann vor,
wenn sowohl die Immissionsrichtwerte fiir die jahrliche als auch tagliche Beschattungs-
dauer, die durch alle auf die relevanten Immissionsorte einwirkenden WEA tberschrit-
ten werden.

Diese Immissionsrichtwerte besagen, dass die astronomisch maximal mogliche
Beschattungsdauer an den relevanten Immissionsorten 30 Stunden pro Kalender-
jahr, bzw. 8 Stunden tatsdchliche Abschattung pro Kalenderjahr, und die tiagliche
Beschattungsdauer 30 Minuten taglich, nicht iiberschreiten soll.

Im folgenden Kapitel werden die Ergebnisse der Berechnungen des Schattenwurfs fiir
jeden relevanten Immissionsort dargestellt. Die Ergebnisse der Berechnungen des
Schattenwurfs beruhen neben den in Kapitel 2 beschriebenen Annahmen noch auf eine
uneingeschrankte Sichtbeziehung zwischen Immissionsort und WEA. Hindernisse durch
andere Bebauungen oder Bewuchs, welche die Sichtbeziehung einschranken, werden in
den Ergebnissen nicht berticksichtigt. Auch ist fiir diesen Zeitraum eine Aussage zur tat-
sachlichen Nutzung schutzbediirftiger Riume nur schwer zu treffen. Daher wird durch
den Gutachter das ganze Haus als Immissionsort angenommen.

Daraus lasst sich ableiten, dass die Angaben zur astronomisch maximal moéglichen Be-
schattung wahrscheinlich unterschritten werden. Somit kann davon ausgegangen wer-
den dass die tatsachliche jahrliche Abschattung aller Wahrscheinlichkeit nach geringer
als die hier angegebenen Werte sein wird.

Die Berechnungen wurden mit der Software WindPRO in der Version 2.9.269 durchge-
fiihrt. Die Schattenwurfrezeptoren wurden aus einem konservativen Ansatz und nach
[2] wie folgt konfiguriert: Immissionsort ist die dem Windpark zugewandte Gebdude-
ecke oder Seite, im ,Gewdchshaus“-Modus mit den Abmessungen 0.1 m x 0.1 m in 2 m
Hohe und als Flachdachfenster (Anstellwinkel 0 °).
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5 Ergebnisse

5.1 Belastung durch Schattenwurf

Es sind keine vorbelastenden WEA am Standort vorhanden, sodass der Schattenwurf der
geplanten WEA somit die Zusatz- und Gesamtbelastung darstellt.

Durch Berechnung der Zusatzbelastung wird ermittelt, wie grof3 der Einwirkungsbe-
reich der 5 geplanten Enercon E-115/3.0 MW ist und welche Immissionsorte durch ih-
ren Betrieb am starksten betroffen sind. Dabei zeigte sich, dass 42 betrachtete Immissi-
onsorte, die in den LAI Hinweisen [2] festgesetzten Richtwerte erreichen und sogar
tiberschreiten. Die 16 weiteren Immissionsorte liegen unterhalb der Richtwerte.

Zusatzlich zu den astronomisch maximal moéglichen jahrlichen Beschattungszeiten sind
anhand statistischer regionaler Wetterdaten des Deutschen Wetterdienstes die meteo-
rologisch wahrscheinlichen jahrlichen Beschattungszeiten berechnet worden. Diese Zei-
ten dienen zum Vergleich mit dem Richtwert von 8 Stunden tatsdchlicher jahrlicher
Beschattung. Es sei nochmals auf die Zeiten fiir maximale tagliche Beschattung verwie-
sen, da an Tagen mit Schattenwurf die Wahrscheinlichkeit gegeben ist, diese taglichen
Beschattungszeiten auch zu erreichen. Fiir Details siehe hierzu den Schattenwurfkalen-
der im Anhang.

10 Beschreibung Maogliche Astrono- Astrono- Meteorolo-
Beschat- | misch max. | misch max. | gisch wahr-
tungstage = madogliche mogliche | scheinliche

Beschat- Beschat- Beschat-

tungszeiten | tungszeiten | tungszeiten

Tage/Jahr | Stunden/Jahr | Stunden/Tag | Stunden/Jahr

1001 Bentweg 2, 26188 Edewecht 71 40:46 00:40 04:38
1002 Heidkampsweg 12, 26188 Edewecht 67 30:42 00:31 03:36
1003 Heidkampsweg 14, 26188 Edewecht 84 44:07 00:37 05:29
1004 Heidkampsweg 16, 26188 Edewecht 93 50:23 00:40 06:34
1004a Am Pool 1B, 26188 Edewecht 97 47:23 00:39 06:27
1005 Am Pool 2C, 26188 Edewecht 89 46:08 00:37 05:56
1006 Am Pool 1A, 26188 Edewecht 85 39:46 00:38 05:52
1007 Am Pool 1, 26188 Edewecht 81 34:18 00:38 05:25
1007a Am Pool 34, 26188 Edewecht 93 37:56 00:37 05:55
1008 Am Pool 3, 26188 Edewecht 96 39:32 00:37 06:10
1009 Am Pool 54, 26188 Edewecht 99 41:23 00:36 06:26
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1010 Am Pool 5B, 26188 Edewecht 101 43:01 00:36 06:43
1011 Am Pool 5C, 26188 Edwecht 106 47:05 00:38 07:26
1012 Am Pool 5, 26188 Edewecht 107 46:58 00:37 07:23
1013 Am Pool 7, 26188 Edewecht 110 48:53 00:37 07:37
1014 Am Pool 9, 26188 Edewecht 114 50:52 00:35 07:54
1015 Am Pool 11, 26188 Edewecht 118 51:51 00:35 08:02
1016 Am Pool 2D, 26188 Edewecht 108 44:05 00:33 06:45
1017 Am Pool 2, 26188 Edewecht 108 44:52 00:33 06:53
1018 Am Pool 24, 26188 Edewecht 112 44:44 00:32 06:52
1019 Am Pool 11A, 26188 Edewecht 118 49:42 00:33 07:38
1020 Am Pool 13, 26188 Edewecht 124 52:42 00:32 07:55
1021 Am Pool 2B, 26188 Edewecht 117 47:10 00:31 07:08
1022 Am Pool 4, 26188 Edewecht 120 48:40 00:31 07:18
1023 Baven Water 5, 26188 Edewecht 95 30:18 00:25 04:23
1024 Baven Water 7, 26188 Edewecht 113 34:01 00:25 05:07
1025 Am Pool 15, 26188 Edewecht 149 44:30 00:24 07:19
1026 Am Pool 15A, 26188 Edewecht 148 45:32 00:24 07:30
1027 Unlandsweg 3, 26188 Edewecht 135 32:40 00:19 05:09
1028 Am Pool 17, 26188 Edewecht 139 34:21 00:24 06:38
1029 Am Pool 6, 26188 Edewecht 118 26:04 00:22 05:20
1030 Am Pool 19, 26188 Edewecht 114 25:32 00:22 05:20
1031 Am Pool 21, 26188 Edewecht 109 23:56 00:22 05:02
1032 Am Pool 21A, 26188 Edewecht 109 23:55 00:22 05:02
1033 Siiddorfer Str. 6, 26188 Edewecht 110 19:16 00:18 03:27
1034 Barkweg 3, 26188 Edewecht 105 24:33 00:25 05:20
1035 Barkweg 1, 26188 Edewecht 99 22:33 00:25 04:53
1036 Barkweg 5, 26188 Edewecht 96 22:49 00:30 04:57
1037 Barkweg 4, 26188 Edewecht 139 43:43 00:33 09:44
1038 Barkweg 2, 26188 Edewecht 133 41:32 00:34 09:14
1039 Edammer Str. 94, 26188 Edewecht 67 17:51 00:22 04:30
1040 Edammer Str. 9, 26188 Edewecht 59 15:53 00:21 04:04
1041 Edammer Str. 7, 26188 Edewecht 76 20:16 00:22 05:00
1042 Edammer Str. 5, 26188 Edewecht 91 27:06 00:23 06:17
1043 Heinfelder Str. 2, 26169 Friesoythe 116 38:31 00:29 09:55
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1044 Edammer Str. 22, 26169 Friesoythe 74 18:18 00:22 04:41
1044A | Edammer Str. 22, 26169 Friesoythe, Anbau 73 18:04 00:22 04:37
1045 Edammer Str. 20, 26169 Friesoythe 89 24:38 00:25 06:06
1046 Poolweg 1, 26188 Edewecht 209 93:23 00:37 17:42
1047 Heinfelder Str. 1, 26169 Friesoythe 138 44:23 00:26 10:41
1048 Heinfelder Str. 8 + 8A, 26169 Friesoythe 148 72:07 00:56 13:51
1049 Heinfelder Str. 6, 26169 Friesoythe 117 48:14 00:49 09:25
1050 Heinfelder Str. 4, 26169 Friesoythe 113 44:20 00:44 09:40
1051 Heinfelder Str. 3, 26169 Friesoythe 96 34:09 00:38 07:14
1052 Heinfelder Str. 10, 26169 Friesoythe 98 34:29 00:41 06:36
1053 Heinfelder Str. 104, 26169 Friesoythe 98 34:59 00:41 06:48
1054 Heinfelder Str. 4A, 26169 Friesoythe 110 46:41 00:47 09:43
1055 Heinfelder Str. 16, 26169 Friesoythe 112 24:31 00:20 03:08

Tabelle 3: Ergebnisse der Zusatzbelastung an den maf3geblichen Immissionsorten.
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5.2 Schattenwerfende WEA

Aus der Betrachtung der Ergebnisse ergibt sich, dass alle auftretenden Schattenwurfzei-
ten an den Immissionsorten von allen geplanten WEA herriihren.

WEA Hersteller Typ Maximal Erwartet

Stunden/Jahr | Stunden/Jahr

WEAO01 ENERCON E-115 /3.0 MW 346:28 67:43
WEA02 ENERCON E-115 /3.0 MW 233:33 41:57
WEAO03 ENERCON E-115 /3.0 MW 152:23 26:26
WEA04 ENERCON E-115 /3.0 MW 155:49 25:45
WEAO05 ENERCON E-115 /3.0 MW 135:46 27:59

Tabelle 4: Schattenwerfende WEA am Standort mit Angabe der kumulierten Schattenwurfzeit
auf alle Immissionsorte
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6 Bewertung

Die Geno-Biirgerwindpark GmbH in Friesoyte plant am Standort Heinfelde im Landkreis
Cloppenburg in Niedersachsen die Errichtung von fiinf Windenergieanlagen vom Typ
Enercon E-115. Hierfiir ist im Rahmen des Genehmigungsverfahrens vom Antragsteller
eine Schattenwurfprognose vorzulegen. Es ist zu priifen, ob die von den Anlagen ausge-
henden Belastigungen keine schadlichen Umwelteinwirkungen hervorrufen kénnen und
ob Vorsorge gegen schidliche Umwelteinwirkungen getroffen ist.

An 42 der untersuchten mafdgeblichen Immissionsorte sind die Richtwerte nach den
LAI Hinweisen [2] als Ergebnisse aus den Berechnungen, unter Beriicksichtigung aller
WEA, sowohl fiir die jahrlich astronomisch maximal mogliche Beschattungsdauer als
auch fir 34 Immissionsorte die taglich maximal mdgliche Beschattungsdauer von 30
Minuten tiberschritten. 16 weitere Immissionsorte unterschreiten die Richtwerte.

Die ermittelten Beschattungszeiten entstammen einem reinen theoretischen Ansatz der
maximalen Beschattung und koénnen nur bei wolkenlosem Himmel, ausreichenden Son-
nenschein und fiir einen Schattenwurf giinstiger Rotorstellung erreicht werden. Des
Weiteren wird bei den Berechnungen von einer freien Sicht zwischen den betreffenden
Immissionsorten und den WEA ausgegangen. Daher ist die Wahrscheinlichkeit grof3,
dass die tatsachliche Beschattungszeit an den Immissionsorten pro Jahr geringer ist als
prognostiziert.

Die prognostizierten Ergebnisse dieser Berechnung (der astronomisch maximal mogli-
chen sowie der meteorologisch wahrscheinlichen Beschattung) stellen somit den un-
glinstigsten Fall beziiglich Belastung durch Schattenwurf am Immissionsort dar.

Einschrankend muss jedoch erwahnt werden, dass sich die Ergebnisse dieser Berech-
nungen auf die Immissionsorte als Punkt an dem Gebaude selbst und nicht, bzw. nur
ndaherungsweise auf die direkt angrenzenden Freiflaichen des Grundstiicks (Terrassen,
Balkone o0.4. Aufienflachen), beziehen, obwohl diese den schutzwiirdigen Raumen wie
Wohn- und Schlafraume, Unterrichtsraume sowie Biiro und Praxisraume gleichgestellt
sind. Hier konnen u.U. unterschiedliche Werte als die prognostizierten fiir den Immissi-
onsort auftreten, wenn auch marginal. Des Weiteren ist bei der Betrachtung eines Punk-
tes als Immissionsort eine gewisse Unsicherheit aufgrund des iiber den Tag sich an-
dernden Sonnenstandes zum Immissionsort, womit sich auch die Beschattung relativ zu
den Gebdudeseiten und den gegebenenfalls zugehorigen Fensterflichen der schutzbe-
dirftigen Raume dndert, nicht ganzlich zu vermeiden. Variationen durch den jahrlich
leicht unterschiedlichen Lauf des Sonnenstandes sind ebenso nicht mit in die Berech-
nungen eingeflossen.

Dieser Berechnungen zugrunde liegenden Eingangsdaten sind die zur Verfligung gestell-
ten Daten der WEA Hersteller, der Rotorblatthersteller, der genehmigenden Behorde
oder des Auftraggebers.

An 42 Immissionsorten kommt es bei Beriicksichtigung aller WEA zu Uberschreitungen
der Richtwerte der astronomisch maximal moglichen Beschattungen sowohl in Bezug
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auf die jahrliche als auch bei 34 Immissionsorten die tagliche Beschattungsdauer. Die
tatsachliche jahrliche Beschattung kann durch lichtundurchlassige Hindernisse geringer
ausfallen. Die Einhaltung des Richtwertes von 30 Stunden pro Jahr astronomisch maxi-
mal moglicher, bzw. 8 Stunden pro Jahr tatsachliche Beschattung und 30 Minuten Be-
schattung je Tag kann durch geeignete Mafdnahmen an den WEA gewahrleistet werden.

Dies konnen Abschaltautomatiken sein in die der Schattenwurfkalender zur jeweiligen
WEA in die Anlagensteuerung einprogrammiert werden kann. Diese Abschaltautomatik
gewahrleistet dass an jedem mafdgeblichen Immissionsort die astronomisch maximal
mogliche Beschattungsdauer von 30 Stunden pro Jahr und 30 Minuten pro Tag eingehal-
ten werden.

Mit Ausriistung eines optischen Moduls kann die Abschaltautomatik so modifiziert wer-
den dass die WEA nur dann abschaltet wenn die Stirke des Sonnenlichts ausreicht, um
eine Beschattung an einem mafdgeblichen Immissionsort zu erzeugen. Dann kann die
tatsachliche Beschattung auf 8 Stunden pro Jahr und 30 Minuten pro Tag begrenzt wer-
den.
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7 Referenzen

[1]

(2]

3]

[4]

BImSchG, Gesetz zum Schutz vor schadlichen Umwelteinwirkungen durch Luftver-
unreinigungen, Gerdusche, Erschiitterungen und dhnliche Vorgange, Bundes-
Immissionsschutzgesetz vom 15.03.1974 in der Fassung und der Bekanntmachung
vom 26.09.2002 (BGBI. I S. 3830), zuletzt gedndert am 24.02.2012 (BGBL. I S. 212)

LAI, Hinweise zum zur Ermittlung und Beurteilung der optischen Immissionen von
Windenergieanlagen (WEA Schattenwurfhinweise) vom 13.03.2002

Belastigung durch periodischen Schattenwurf von Windenergieanlagen, J. Pohl, F.
Faul, R. Mausfeld, Institut fiir Psychologie an der Christian-Albrechts-Universitat
Kiel, 31.07.1999

Hinweise zum Schallimmissionsschutz bei Windenergieanlagen und Einfiihrungs-
erlass zu den Hinweisen zum Schallimmissionsschutz bei Windenergieanlagen,
Niedersachsisches Umweltministerium vom 19.05.2005
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8 Anhang

A Dokumentation der Immissionsorte

Dargestellt sind hier die mafdgeblichen Immissionsorte in fotodokumentarischer Form
zusammen und deren Lage im digitalen Kartenmaterial. Um einen Eindruck der Gege-
benheiten vor Ort zu bekommen, sind die Bilder soweit moglich aus Richtung der emit-
tierenden WEA aufgenommen. Aus der grofen Anzahl der Immissionsorte wurden die
zehn, dem Windpark nachstgelegenen, fiir die Fotodokumentation ausgewahlt. Fiir alle
anderen Immissionsorte sei auf den Schattenkalender im Anhang verwiesen. Positionen
von Immissionsorten und Gebaudeumrissen basieren auf georeferenzierten Daten.

ti‘:llm " & WfEdGuﬁrd”

Abbildung 3: Immissionsort 04, 26188 Edewecht, Heidkampsweg 4
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Abbildung 4: Immissionsort 09, 26188 Edewecht, Am Pool 5a
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Abbildung 7: Immissionsort 46, 26188 Edewecht, Poolweg 1
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Abbildung 10: Immissionsort 43, 26169 Friesoyte, Heinfelder Str. 2
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Abbildung 12: Immissionsort 48, 26169 Friesoyte, Heinfelder Str. 8
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B Schattenwurfkalender

Es werden jeweils, wie in den LAl Hinweisen gefordert [2], die astronomisch maximal
mogliche Beschattung angegeben. In den Tabellen wird fiir jeden Immissionsort das Da-
tum mit der Uhrzeit von Sonnenaufgang und Untergang angegeben. Zusatzlich wird der
zeitliche Beginn und Ende der Beschattung an diesem Datum, die Dauer der Beschattung
in Minuten und die ursachlichen WEA dargestellt. Wenn mehr als eine WEA an einem
Datum am Immissionsort Schattenwurf erzeugen werden diese einzeln aufgefiihrt und
die Summe aller Beitrage gebildet.
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WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung: Ausdruck/Seite Deutsche: .
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /1 o )
- Pool 1B und 3A P— WindGuard

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1001 - Bentweg 2, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

anuar |Februar  |Mérz |April Mai Nuni [Juli |August  |SeptembeiOkiober [November |Dezember

1]08:41 13553 (WEAO1) [08:13  |07:17  |07:04  |05:57  |05:08  |05:04 0542  [06:34 | 07:26 | 08:16 13:41 (WEAO1)

1619 40 14:33 (WEAO1) | 17:09 | 18:03 | 20:00 | 20:53 |21:42 2157 |21:24 | 20:19 119:07 116:15 38 14:19 (WEAO1)

20841 13:54 (WEAO1) | 08:11 | 07:15 107:02 | 05:07 | 05:05 | 05:44 | 06:36 |07:28 | 08:17 13:41 (WEAO1)

| 16:20 39 14:33 (WEAO1) [ 17:11 | 18:05 | 20:01 | 21:43 | 21:57 |21:22 20:17 |19:05 | 16:14 37 14:18 (WEAO1)

3| 08:41 13:55 (WEAO1) | 08:10  |07:13 | 06:59 |05:06 | 0505  |0545  |06:38  |07:29 | 08:19 13:41 (WEAO1)

| 16:21 39 14:34 (WEAD1) | 17:12 | 18:07 | 20:03 | 21:44 | 21:56 |21:20 |20:15 | 19:02 | 16:13 38 14:19 (WEAOD1)

40841 13:55 (WEAO1) | 08:08 | 07:11 | 06:57 | 05:06 | 05:06 105:47 | 06:40 107:31 | 08:20 13:41 (WEAO1)

[16:22 39 14:34 (WEAO1) | 17:14 | 18:08 | 20:05 |21:45  |21:56 21148  [20:12  [19:00 | 16:13 38 14:19 (WEAO1)

50840 13:55 (WEAO1) | 08:06 | 07:08 | 06:55 105:05 | 05:07 105:48 | 06:41 |07:33 | 08:22 13:42 (WEAD1)

| 16:24 40 14:35 (WEAOD1) | 17:16 | 18:10 120:07 | 21:46 | 21:55 121:17 |20:10 | 18:58 | 16:12 38 14:20 (WEAO01)

6]08:40 13:56 (WEAO1) | 08:05 | 07:06 | 06:52 |05:04  |05:08 [05:50  |0643  |07:35 | 08:23 13:42 (WEAO1)

|16:25 39 14:35 (WEAO1)[17:18 [ 18:12  |20:09 |21:47 |25 21145 |2007  [18:55 | 16:12 39 14:21 (WEAD1)

7| 08:40 13:57 (WEAO1) | 08:03 | 07:04 | 06:50 | 05:03 | 05:09 105:52 | 06:45 |07:37 | 08:24 13:43 (WEAO1)

|16:26 38 14:35 (WEAO1)|17:20 | 18:14  |20:10 |21:48  |21:54 2113|2005 [18:53 | 16:11 39 14:22 (WEAO1)

8108:39 1357 (WEAO1) | 08:01 | 07:01 | 06:48 |05:03  |05:10  [05:53  |0646  |07:38 | 08:26 13:43 (WEAO1)

| 16:28 38 14:35 (WEAD1) | 17:22 | 18:16 120:12 | 21:49 | 21:54 2111 | 18:51 | 16:11 39 14:22 (WEAOD1)

9 08:39 13:57 (WEA01) | 07:59 | 06:59 | 06:45 | 05:02 | 05:11 | 05:55 |07:40 | 08:27 13:43 (WEAO1)

1629 38  14:35 (WEAO1)|17:24 | 18:18  |20:14 |21:50 [ 2153 [21:09 | 18:48 | 16:10 39 14:22 (WEAO1)

10 | 08:38 13:58 (WEAD1) | 07:57 | 06:57 | 06:43 |05:02  |05:12 | 0557 |07:42 | 08:28 13:44 (WEAO1)

| 16:30 38 14:36 (WEAD1) | 17:26 | 18:20 120:16 | 21:51 | 21:52 12107 | 18:46 | 16:10 39 14:23 (WEAO01)

11]08:38 13:59 (WEAO01) | 07:55 | 06:54 | 06:41 | 05:01 | 05:13 | 05:58 |07:44 | 08:29 13:44 (WEAO1)

[16:32 37 14:36 (WEAO1) | 17:28 | 18:21 |20:17 |21:52 2151 [21:05 | 18:44 | 16:10 39 14:23 (WEAD1)

120837 13:59 (WEAD1) | 07:53 | 06:52 | 06:38 | 05:01 | 05:14 | 06:00 | 07:45 | 08:30 13:44 (WEAOT)

| 16:33 38 14:37 (WEAO1) | 17:30 | 18:23 120:19 | 21:53 | 21:50 12103 | 18:41 | 16:10 40 14:24 (WEAOT1)

13]08:36 14:00 (WEAO1) | 07:51 | 06:50 | 06:36 |o5:01 | 05:15 | 06:02 |07:47 | 08:31 13:44 (WEAO1)

| 16:35 87 1437 (WEAD1) | 17:32 | 18:25 |20:21 | 21:53 | 21:50 |21:01 118:39 | 16:10 40 14:24 (WEAD1)

14| 08:35 14:01 {(WEA01) | 07:49 | 06:47 | 06:34 | 05:00 | 05:16 | 06:04 |07:49 | 08:32 18:45 (WEAO1)

| 16:36 36 14:37 (WEAOD1) | 17:34 | 18:27 |20:23 | 21:54 | 21:49 12059 18:37 | 16:09 39 14:24 (WEAO1)

15 | 08:34 14:01 (WEAO1) | 07:47 | 06:45 | 06:31 |05:00 0517 | 06:05 |07:51 | 08:33 13:45 (WEAO1)

| 16:38 86 14:37 (WEAD1) | 17:36 | 18:29 120:25 | 21:55 | 21:48 120:57 | 18:3¢4 | 16:09 40 14:25 (WEAD1)

16 | 08:34 14:02 (WEAO1) | 07:45 | 06:42 | 06:29 05:00 0519  |06:07 107:53 | 08:34 13:46 (WEAO1)

|16:40 35 14:37 (WEAO1) | 17:38 [ 18:31 | 20:26 |21:55 | 21:46 [ 20555 | 18:32 | 16:10 39 14:25 (WEAO1)

17| 08:33 14:03 (WEA01) | 07:43 | 06:40 106:27 105:00 | 05:20 1 06:09 10755 13:52 (WEAO1) | 08:35 18:47 (WEAO1)

| 16:41 34 14:37 (WEAOD1) | 17:40 | 18:32 |20:28 | 21:56 | 21:45 |20:53 | 18:30 14:00 {WEAO1) | 16:10 39 14:26 (WEAO1)

18 | 08:32 1405 (WEAO1) | 07:41 | 06:38 | 06:24 |05:00 | 05:21 | 06:10 107:56 13:49 (WEAO1) | 08:36 13:47 (WEAO1)

|16:43 32 14:37 (WEAO1) [ 17:42 | 18:3¢ | 20:30 |21:56 | 21:44  [20:51 | 18:28 14:04 (WEAO1) | 16:10 40 14:27 (WEAD1)

19| 08:31 1405 (WEA01) | 07:39 | 06:35 | 06:22 | 05:00 | 05:23 |06:12 |07:58 18:47 {(WEAO1) | 08:37 18:47 (WEAO1)

| 16:45 31 14:36 (WEAD1) | 17:44 | 18:36 | 20:32 | 21:57 | 21:43 |20:49 | 18:25 14:06 {WEAO1) | 16:10 39 14:26 (WEAO1)

20 | 08:30 14:06 (WEAO1) | 07:37 | 06:33 | 06:20 |05:00 | 05:24 | 06:14 | 08:00 13:46 (WEAO1) | 08:37 13:48 (WEAO1)

| 16:46 29 14:35 (WEAD1) | 17:46 | 18:38 120:34 | 21:57 | 21:42 |20:46 |18:23 14:08 (WEAD1) | 16:10 39 14:27 (WEAO1)

21| 08:28 14.08 (WEA01) | 07:35 | 06:31 106:18 | 05:00 | 05:25 | 06:16 | 08:02 13:45 {(WEAO1) | 08:38 18:49 (WEAO01)

|16:48 27  14:35 (WEAO1) | 17:47 | 18:40 | 20:35 |21:57 | 21:40 | 20:44 | 18:21 14:10 (WEAO1) | 16:11 39 14:28 (WEAO1)

220827 14:09 (WEAO1) | 07:33 | 06:28 | 06:16 |05:00 | 05:27 106:17 | 08:04 13:44 (WEAO1) | 08:39 13:49 (WEAD1)

| 16:50 25 14:34 (WEAD1) | 17:49 | 18:42 120:37 | 21:57 |21:39 |20:42 | 18:19 14:11 {WEAO1) | 16:11 39 14:28 (WEAO1)

23| 08:26 14:11 (WEAO1) | 07:31 | 06:26 106:13 | 05:00 | 05:28 | 06:19 | 08:06 13:42 {WEAO1) | 08:39 13:50 (WEAO1)

|1652 22 14:33 (WEAO1)[17:51 | 18:43  |20:39 |21:58 | 21:38 | 20:40 |18:47 14:11 (WEAO1) | 16:12 39 14:29 (WEAD1)

24| 08:25 14:12 {(WEA01) | 07:29 | 06:23 108:11 | 05:00 | 05:30 | 08:21 | 08:07 18:42 {(WEAO1) | 08:40 18:50 (WEAO1)

| 16:54 19 14:31 (WEAO1) | 17:53 | 18:45 | 20:41 | 21:58 | 21:36 |20:38 | 18:15 14:13 {(WEAO1) | 16:12 39 14:29 (WEAO1)

250823 14:15 (WEAO1) | 07:26 | 06:21 | 06:09 |os:01  |05:31  [06:22 | 08:09 13:41 (WEAO1) | 08:40 13:50 (WEAO1)

|16:55 15 14:30 (WEAO1) | 17:55 | 18:47 | 20:43 |21:58 | 21:35 12035 118:12 14:14 (WEAO1) | 16:13 39 14:29 (WEAO1)

26 | 08:22 14:19 (WEA01) | 07:24 | 06:19 | 06:07 | 05:01 | 05:33 | 06:24 |07:11 13:41 {WEAO1) | 08:40 18:50 (WEAO1)

| 1657 7 14:26 (WEAO1) [17:57 [ 18:49 [ 20:44 |21:58  |21:33  [20:33 | 17:10 14:15 (WEAO1) | 16:14 40 14:30 (WEAO1)

27 | 08:21 |07:22  |06:16 | 06:05 |05:02 | 05:3¢ | 06:26 107:13 13:41 (WEAO1) | 08:41 13:51 (WEAO1)

| 16:59 | 17:59 | 18:51 |20:46 | 21:58 |21:32 120:31 |17:08 14:16 {(WEAO1) | 16:14 40 14:31 (WEAO01)

28| 08:19 | 07:20 | 06:14 | 06:03 | 05:02 | 05:36 | 06:28 |07:15 13:41 {WEAO1) | 08:41 13:52 (WEAO01)

| 17:01 |18:01  [1852 | 20:48 |21:58 | 21:30  [20:29 |17:06 14:17 (WEAO1) | 16:15 39 14:31 (WEAD1)

290818 | | 06:11 106:01 105:03 | 05:37 106:29 107:47 13:41 (WEAO1) | 08:41 18:52 (WEA01)

| 17:03 | | 18:54 | 20:50 | 21:58 |21:29 |20:26 [17:04 14:17 {(WEAO1) | 16:16 40 14:32 (WEAO1)

30| 08:16 | 107:09 | 05:59 105:03  [05:39 | 06:31 |07:19 13:41 (WEAO1) | 08:41 13:53 (WEAO1)

|17:05 | | 19:56 120:51 |21:57 2127 |20:24 117:02 14:18 (WEAO1) | 16:17 39 14:32 (WEAO1)

3108:15 | | 07:07 | | | 05:40 | 06:33 |07:21 | 08:41 18:53 (WEAO1)

| 17:07 | |19:58 | | |21:25  |20:22 | 17:00 | 16:18 40 14:33 (WEAO1)

Sonnenscheinstunden | 253 | 274 | 366 | 417 | 505 | 509 | 458 | 831 | 237
astr max.mogl.Beschattung | 848 | | | | | | | | 1211
Red.Sonnenscheinwahrsch. | 0.19 | | | | | | | | 014
Reduktion Betriebsdauer | 1.00 | | | | | | | | 1.00
Reduktion Windrichtung | 067 | | | | | | | | 0.67
esamte Reduktion | 0.13 | | | | | | | | 0.09
Met wahrsch.Beschattung | 106 | | | | | | | | 13
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung: Ausdruck/Seite Deutsche:
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/2
- Pool 1B und 3A P— Wi ndGuard

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: |002 - Heidkampsweg 12, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

Wanuar |Februar |Marz  |April  [Mai Muni  [uli |August  [SeptembeiiOktober ~[November |Dezember
1] 08:41 14:37 (WEAD1) | 0818 | 07:17  |07:04 | 05:56  |05:08 | 05:04 05:42 06:34 07:26 | 07:22 08:16 14:25 (WEAO1)
31 15:08 (WEAO1) | 17:09 | 18:03 | 20:00 | 20:53 |21:42 | 21:57 21:24 20119 19:07 |16:58 16:15 30 5 (WEADT)
14:38 (WEAD1) | 08:11 |07:15  |07:02  |05:54 | 0507 05:44 06:36 07:28 | 07:24 (WEADT)
31 |= 09 (WEAC1) [17:10 | 18:05 | 20:01 |20:55 | 2143 21:22 20117 19:05 | 16:56 29 :54 (WEAD1)
| 07:13 | 06:59 | 05:52 | 05:06 05:45 06:38 07:29 |07:26 14 25 (WEAD1)
31 | 18:07 | 20:03 | 20:57 |21:44 21:20 20:15 19:02 | 16:54 30 14:55 (WEAD1)
14:39 (WEAO1) | 068:08 |o7:11 | 06:57 | 05:50 | 05:06 05:47 06:40 07:31 107:28 14:25 (WEAD1)
30 09 (WEAD1) [17:14 | 18:08 | 26:05 | 20:58 |21:45 21118 20112 19:00 30
14:40 (WEAD1) | 08:06 | 07:08  |06:55  |05:49  |0505 05:48 06:41 07:33
30 15:10 (WEA01) [17:16 | 18:1C  [20:07  [21:00  |2146 2117 20:10 18:58 30
14:40 (WEAD1) | 08:05 | 07:06  |06:52 | 0547  |05:04 06:43 07:35
30 1510 (WEAO1) [17:18 [ 1812  [20:09  [21:02  |2147 20:07 30
14:41 (WEAO1) | 08:03 | 07:04  |06:50  |05:45 | 0503 06:45
30 1511 (WEAD1) [17:20 | 18:14 | 26:10 | 21:04 |21:48 20:05 30
14:41 (WEAD1) | 08:01 | 67:01 | 06:48 | 05:43 | 05:03 06:46
30 1511 (WEAD1) [ 17:22 | 18:16 |20:12 | 21:05 |21:49 20:03 30
14:41 (WEAO1) |07:59 | 06:58 [ 06:45 | 05:41 | 05:02 06:48
30 1511 (WEAC1) [17:24 | 1818  |20:114  [21:07  |2150 20:00 30
14:42 (WEAD1) | 07:57 | 0B:57 | 06:43  |05:89 | 0502 0650
30 1512 (WEAD1) [17:26 | 1820  [20:116  |21:09  |2151 19:58 31
14:43 (WEAD1) | 07:55 | 0B:54 | 06:41 |05:37 | 05:01 0652
29 1512 (WEAC1) [17:28 | 18:21 |2017 | 21:11 | 21:52 19:56 31
14:43 (WEAD1) |07:53 | 0652  [06:38  |05:36 | 0501 06:53
30 1513 (WEAC1) [17:30 | 1823  [20:119  [21:12  [2153 19:53 31
14:44 (WEAO1) | 07:51 |06:5C | 06:36 | 05:34 | 0501 0655
29 1513 (WEAO1) [17:32 | 1825  |20:21 |21:14 2153 19:51 30
14:44 (WEAO1) | 67:49 | 06:47 | 06:34 | 05:32 | 65:00 08:57
29 15113 (WEAD1) [ 17:3¢ | 18:27 | 26:23 |21:16 |21:54 19:48 31
14:45 (WEAD1) | 07:47 | 06:45 | 06:31 | 05:31 | 05:00 06:58
28 13 (WEAOT) [17:36 [ 18:29  |20:25  |21:117  |2155 19:46 30
14:46 (WEAD1) |07:45 | 06:42 [ 06:29  [05:29 | 0500 07:00
27 1513 (WEAO1) [17:38 | 18:31 |20:26  |21:19  |21:55 19:43 31
14:47 (WEAD1) | 07:43 | 0B:40 | 06:27  |05:27 | 0500 07:02
26 1513 (WEAD1) [ 17:40 | 18:32 | 20:28 | 21:20 | 2156 19:41 30
14:48 (WEAC1T) | 07:41 | 06:38 | 06:24 | 05:26 | 05:00 07:03
25 15113 (WEAD1) [ 17:42 | 18:34 | 20:30 |21:22 |21:56 19:39 30
14:48 (WEAO1) [07:39 | 06:35  [06:22  [05:24 | 0500 07:05 14:32 (WEAO1)
24 1512 (WEAC1) [17:4¢ | 18:36  [20:32  [21:24  |2157 19:36 9 14:41 (WEAO1) 30
14:50 (WEAD1) | 07:37 | 0B:33 | 06:20 | 05:23 | 0500 07:07 14:29 (WEAO1)
22 1512 (WEAD1) [17:45 | 1838  |20:3¢  |21:25  |2157 19:34 15 14:44 (WEAOT) | 16:10 30
14:51 (WEAO1) | 67:35 | 06:31 | 06:18 | 05:21 | 65:00 07:08 14:28 (WEAO1) | 08:38
20 1511 (WEA01) [17:47 | 18:40  [20:35  [21:27 | 2157 19:31 18 14:46 (WEAO1) | 16:11 30
14:52 (WEAD1) |07:33 | 06:28  |06:16  |05:20 | 0500 07:10 14:26 (WEAO1) | 08:39
18 1510 (WEAO1) [17:49  [1842  |20:37  |21:28  |21:57 19:29 20 14:46 (WEAO1) | 16:11 30
14:55 (WEAO1) | 07:31 |06:26  |06:13 0519 | 0500 o7:12 14:26 (WEAO1) | 08:39
14 15:09 (WEAO1) | 17:51 |18:43  |20:39  |21:30  |2158 19:26 22 14:48 (WEAO1) | 16112 30
14:57 (WEAD1) | 67:29 | 06:23 | 06:11 | 05:17 | 65:00 07:14 14:25 (WEAO1) | 68:40
9 15:06 (WEAD1) [17:53 | 18:45 | 26:41 | 21:31 |21:58 19:24 24 14:49 (WEAO1) | 16:12 30
|07:26 | 06:21 |06:09  |05:16 | 05:01 07:16 14:25 (WEAOT) | 08:40
|17:55 1847  |20:43  |21:33  |21:58 19:22 25 1450 (WEAO1) | 16:13 31
|67:24  |06:19 0607 | 05115 | 0501 07:17 14:25 (WEAO1) | 08:40
|17:57  |18:49  |20:44  |21:34 | 2158 19:19 26 14:51 (WEAO1) | 16114 30
|07:22 | 06:16  |0B:05 | 0513 | 05:02 07:19 14:25 (WEAO1) | 08:41
[17:59 | 18:51 | 20:46 |21:35 |21:58 19:17 27 14:52 (WEAO1) | 16:14 30
| 07:20 | 06:14 | 06:03 |05:12 | 05:02 07:21 14:25 (WEAQ1) | 08:41
| 18:01 |18:52 20148 | 21:37 | 21:58 19:14 28 1453 (WEA01) [ 16115 31
| | 06:11 | 08:01 | 05:11 |05:03 | 07:22 14:24 (WEAO1) | 08:41
| |18:54  |20:50  |21:38  [2158 | 1912 29  14:53 (WEAO1) | 16:116 30
| |07:08  |05:59  |0510 0503 | 07:24 14:25 (WEAO1) | 08:41
| |19:56 | 20:51 |21:88 2157 | 19:10 29 14:54 (WEAO1) | 16117 31
| | 07:07 | | 05:09 | | | 68:41
|17:07 | |19:58 | | 21:41 | | e |16:18 30
Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 506 | 383 | 331 | 237
astr.max.mégl.Beschattung | 633 | | | | | | | 272 | 937
Red.Sonnenscheinwahrsch. | 0.19 | | | | | | | 023 | 0.14
Reduktion Betriebsdauer | 1.00 | | | | | | | 1.00 | 1.00
Reduktion Windrichtung | 0.70 | | | | | | | 0.70 | 0.70
Gesamte Reduktion | 013 | | | | | | | 016 | 0.10
Met.wahrsch. Beschattung | 82 | | | | | | | 43 | 91
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/3
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: |003 - Heidkampsweg 14, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Marz |April |Mai |Juni
1]08:41 14:35 (WEAQ1) | 08:13 14:55 (WEAQ1) | 0747 |07.04  |0556 | 05:08
|16:19 32  15:07 (WEAO1) [17:08 13 1508 (WEAO1) | 1803  |2000  |2053  |21:42
2108:41 14:35 (WEAO1) | 08:11 10715 0702|0554  |05:07
11620 33 15:08 (WEAO1) | 17:11 11805  |2001  |2055  |2143
3108:41 14:36 (WEAO1) | 08:10 107:13 | 06:59 | 05:52 | 05:06
| 16:21 33 15:09 (WEAO1) | 17:12 11807  |2008 2057  |21:44
40841 14:35 (WEA01) | 08:08 10741 |0657 0551 | 05:06
|16:22 34  15:08 (WEAO1) | 17:14 11808  |2005  |2058  |2145
5108:40 14:36 (WEAO1) | 08:06 | 07:08 | 06:55 | 05:49 | 05:05
|16:224 34  15:10 (WEAO1) | 17:16 11840 2007  |2100  |2146
6] 08:40 14:36 (WEAO1) | 08:05 | 07:06 | 06:52 | 05:47 | 05:04
11625 34  15:10 (WEAO1) | 17:18 11842 2009  |21:02  |2147
7 08:40 14:37 (WEA01) | 08:03 10704 |0650  |0545  |05:03
|16:26 34  15:11 (WEAO1) | 17:20 11844 2040  |21.04  [2148
8108:39 14:37 (WEAO1) | 08:01 | 07:01 | 06:48 |1 05:43 | 05:03
11628 35  15:12 (WEAO1) | 17:22 11846 2042|2105  |21:49
9]08:39 14:37 (WEAO1) | 07:59 10659  |06:45  |0541  |05:02
116220 35  15:12 (WEAO1) | 17:24 11848 2044  |2107  |2150
10108:38 14:38 (WEAO1) | 07:57 | 06:57 | 06:43 1 05:39 105:02
|16:30 35  15:13 (WEAO1) | 17:26 11820 2046  |2109  |2151
11 08:38 14:38 (WEAO1) | 07:55 | 06:54 | 06:41 1 05:37 | 05:01
| 16:32 35 15:13 (WEAO1) | 17:28 | 18:21 12017 [21:11 |21:52
12| 08:37 14:38 (WEAO1) | 07:53 | 06:52 | 06:38 | 05:36 105:01
116:33 36  15:14 (WEAO1) | 17:30 11823 2049  |21:42  |2153
13108:36 14:38 (WEAO1) | 07:51 | 06:50 | 06:36 | 05:34 1 05:01
| 16:35 36 15:14 (WEAO1) | 17:32 | 18:25 | 20:21 |21:14 |21:53
14| 08:35 14:39 (WEAO1) | 07:49 | 06:47 | 06:34 | 05:32 | 05:00
| 16:36 36 15:15 (WEAO1) | 17:34 | 18:27 | 20:23 |21:16 |21:54
151 08:34 14:39 (WEAO1) | 07:47 | 06:45 | 06:31 10531 | 05:00
|16:38 36  15:15 (WEAO1) | 17:36 11829  |2025  |21:17  |2155
16| 08:34 14:39 (WEAO1) | 07:45 | 06:42 | 06:29 | 05:29 | 05:00
| 16:40 37 15:16 (WEAO1) | 17:38 | 18:31 | 20:26 |21:19 |21:55
17108:33 14:40 (WEAO1) | 07:43 | 06:40 | 06:27 | 05:27 | 05:00
| 16:41 36 15:16 (WEAQ1) | 17:40 11832 2028 |2120  |2156
1808:32 14:41 (WEAO1) | 07:41 106:38 | 0624  |0526  |05:00
| 16:43 35 15:16 (WEAO1) | 17:42 | 18:34 120:30 |21:22 |21:56
19 08:31 14:40 (WEA01) | 07:39 10635 |0622  |0524  |05:00
1645 36  15:16 (WEAO1) | 17:44 11836 2082|2124  |2157
20| 08:30 14:41 (WEAO1) | 07:37 | 06:33 | 06:20 | 05:23 | 05:00
116:46 35 15:16 (WEAD1) | 17:46 11838  |2034  |2125  |2157
21]08:28 14:42 (WEA01) | 07:35 10631 |06:48 0521 | 05:00
|16:48 35  15:17 (WEAO1) | 17:47 11840 2085  |2127  |2157
22| 08:27 14:42 (WEAO1) | 07:33 10628  |0616  [0520  |05:00
11650 34 15:16 (WEAO1) | 17:49 11842 2087  |21:28  |2157
23]08:26 14:43 (WEAO1) | 07:31 10626  |0643 05149 | 05:00
| 16:52 34  15:17 (WEAO1) | 17:51 | 18:43 | 20:39 121:30 |21:58
24108:25 14:43 (WEA01) | 07:29 10623  |0611  [05:17  |05:00
|16:54 33 15:16 (WEAO1) | 17:53 11845  |2041  |2131  |2158
25]08:23 14:45 (WEAO1) | 07:26 | 06:21 | 06:09 | 05:16 | 05:01
116:55 31 15:16 (WEAD1) | 17:55 11847  |2043  [2133  |2158
26 | 08:22 14:45 (WEAQ1) | 07:24 106:19  |06:07  |0515  |05.01
11657 30 15:15 (WEAO1) | 17:57 11849 2044  |21:34  |2158
27 | 08:21 14:47 (WEAO1) | 07:22 |06:16  |0605  |0513  |05:02
11659 28  15:15 (WEAO1) | 17:59 11851  |2046  |2135  |2158
2808:19 14:48 (WEAO1) | 07:20 10644 |0603  |05:142 | 05:02
| 17:01 26 15:14 (WEAO1) | 18:01 | 18:52 | 20:48 121:37 |21:58
29108:18 14:49 (WEAO1) | | 06:11 | 06:01 | 05:11 1 05:03
117:03 24 15:13 (WEAO1) | 11854  |2050  |21:38  |2158
30]08:16 14:51 (WEAO1) | | 07:09 | 05:59 | 05:10 | 05:03
| 17:05 21 15:12 (WEAO1) | | 19:56 12051 |21:39 |21:57
31]08:15 14:53 (WEAO1) | 10707 | 10509 |
117:07 18 15:11 (WEAO1) | 11958 | 12141 |
Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | 1011 | 13 | | | |
Red.Sonnenscheinwahrsch. | 0.19 | 0.29 | | | |
Reduktion Betriebsdauer | 1.00 | 1.00 | | | |
Reduktion Windrichtung | 0.70 | 0.70 | | | |
Gesamle Reduklion | 0.13 | 0.20 | | | |
Met.wahrsch.Beschattung | 132 | 3 | | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/4
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: |003 - Heidkampsweg 14, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

[Juli |August  |SeptembefOktober |November |Dezember

110504 |0542 |06:34 |07:26 | 07:22 |08:16 14:20 (WEAQ1)

| 21:57 | 21:24 | 20:19 | 19:07 | 16:58 |16:15 36  14:56 (WEAO1)

210505 |0544 |06:36 |0728  |07:24 108:17 14:20 (WEAO1)

| 21:57 |21:22 120:17 | 19:05 | 16:56 |16:14 35  14:55 (WEAOD1)

3105:05 | 05:45 | 06:38 1 07:29 107:26 | 08:19 14:21 (WEAO1)

| 21:56 | 21:20 |120:15 | 19:02 | 16:54 |16:13 35  14:56 (WEAO1)

4105:06 | 05:47 | 06:40 | 07:31 | 07:28 | 08:20 14:21 (WEAOQ1)

| 21:56 |21:18 | 20:12 | 19:00 | 16:52 [16:13 35 14:56 (WEAO1)

5105:07 | 05:48 | 06:41 107:33 |1 07:30 | 08:22 14:22 (WEAO1)

|21:55 |21:17 |20:10 | 18:58 | 16:51 |16:12 35 14:57 (WEAO1)

6]05:08 | 05:50 | 06:43 | 07:35 | 07:32 | 08:23 14:22 (WEAD1)

| 21:55 |21:15 | 20:07 | 18:55 | 16:49 |16:12 34 14:56 (WEAO1)

710509 |0552  |06:45 |07:37  |07:34 108224 14:23 (WEAO1)

| 21:54 |21:13 | 20:05 | 18:53 | 16:47 [16:11 34  14:57 (WEAD1)

8105:10 | 05:53 | 06:46 107:38 107:36 | 08:26 14:23 (WEAO1)

| 21:54 |21:11 | 20:03 | 18:51 | 16:45 |16:11 34 14:57 (WEAO1)

9]0511  |0555 |06:48  |07:40  |07:37 | 0827 14:23 (WEAO1)

|21:53 |21:09 | 20:00 | 18:48 | 16:43 |16:10 34  14:57 (WEAO1)

10| 05:12 | 05:57 | 06:50 | 07:42 | 07:39 14:31 (WEAO1) | 08:28 14:25 (WEAO1)

|21:52  |21:07  |19:58  |18:46 | 16142 3 14:34 (WEAO1) [16:10 33  14:58 (WEAOT)

11]05:13 | 05:58 | 06:52 | 07:44 | 07:41 14:27 (WEAO1) | 08:29 14:25 (WEAQ1)

| 21:51 | 21:05 | 19:56 | 18:44 | 16:40 13 14:40 (WEAO1) | 16:10 33  14:58 (WEAO1)

12 05:14 | 06:00 | 06:53 | 07:45 1 07:43 14:24 (WEAO1) | 08:30 14:26 (WEAO1)

| 21:50 |21:03 | 19:53 | 18:41 | 16:38 19 1443 (WEAO1) | 16:10 32  14:58 (WEAOD1)

1310515  |06:02  |0655 | 07:47 | 07:45 14:23 (WEAO1) | 08:31 14:26 (WEAO1)

| 21:50 |21:01 | 19:51 | 18:39 | 16:37 21 14:44 (WEAO1) | 16:09 32 14:58 (WEAO1)

14| 05:16 | 06:04 | 06:57 | 07:49 | 07:47 14:21 (WEAO1) | 08:32 14:27 (WEAOQ1)

| 21:49 | 20:59 | 19:48 | 18:37 | 16:35 25 14:46 (WEAO1) | 16:09 32  14:59 (WEAD1)

1510517  |06:05 | 06:58 | 07:51 | 07:49 14:20 (WEAO1) | 08:33 14:27 (WEAO1)

|21:48  |2057  |19:46  |18:34  |16:34 27 1447 (WEAO1) [16:09 32 1459 (WEAO1)

16| 05:19 | 06:07 | 07:00 | 07:53 | 07:50 14:20 (WEAO1) | 08:34 14:28 (WEAQ1)

| 21:46 | 20:55 | 19:43 | 18:32 | 16:32 28 14:48 (WEAO1) [ 16:10 31 14:59 (WEAO1)

17 105:20 | 06:09 1 07:02 | 07:55 1 07:52 14:19 (WEAO1) | 08:35 14:29 (WEAO1)

|21:45 |20:53 | 19:41 | 18:30 | 16:31 30 14:49 (WEAO1) [ 16:10 31 15:00 (WEAOD1)

18]05:21 | 06:10 1 07:03 |1 07:56 1 07:54 14:18 (WEAO1) | 08:36 14:30 (WEAO1)

| 21:44 | 20:51 | 19:39 | 18:28 | 16:29 32 14:50 (WEAO1) | 16:10 30  15:00 (WEAO1)

1910523  |06:12  |07:05 |07:58 | 07:56 14:18 (WEAO1) | 08:37 14:29 (WEAO1)

|21:43 | 20:49 | 19:36 | 18:25 | 16:28 33 14:51 (WEAO1) [ 16:10 31 15:00 (WEAOD1)

200524 | 06:14 | 07:07 | 08:00 | 07:58 14:18 (WEAO1) | 08:37 14:30 (WEAO01)

12142 |20:46  |19:34  [1823  |16:26 33 14:51 (WEAO1) | 16:10 31 1501 (WEAD1)

2110525 | 06:16 | 07:09 | 08:02 | 07:59 14:18 (WEAO1) | 08:38 14:31 (WEAQ1)

| 21:40 | 20:44 | 19:31 | 18:21 | 16:25 34 14:52 (WEAO1) | 16:11 31 15:02 (WEAO1)

2210527 | 06:17 | 07:10 | 08:04 | 08:01 14:17 (WEAO1) | 08:39 14:31 (WEAO1)

121:39  |20:42  [19:29  [18:19  [16:24 35 1452 (WEAO1) | 16:11 31 1502 (WEAD1)

2310528 | 06:19 | 07:12 | 08:06 | 08:03 14:17 (WEAO1) | 08:39 14:32 (WEAO1)

|21:38 | 20:40 | 19:26 | 18:17 | 16:23 35  14:52 (WEAO1) [ 16:12 31 15:03 (WEAO1)

2410530 |06:21  |07:14  |08:07  |08:05 14:17 (WEAO1) | 08:40 14:32 (WEAO1)

|21:36 |20:38 | 19:24 | 18:15 | 16:22 36 14:53 (WEAO1) [ 16:12 31 15:03 (WEAOD1)

2510531 | 06:22 1 07:16 | 08:09 | 08:06 14:18 (WEAO1) | 08:40 14:32 (WEAO1)

121:35  |20:35  [1922  [1812  |16:20 35 14:53 (WEAO1) | 16:13 31 15:03 (WEAD1)

260533  |06:24  |07:47  |07:11 | 08:08 14:18 (WEAO1) | 08:40 14:33 (WEAO1)

|21:33 |20:33 | 19:19 | 17:10 | 16:19 36 14:54 (WEAO1) [ 16:14 30 15:03 (WEAO1)

27105:34 | 06:26 | 07:19 | 07:13 | 08:10 14:18 (WEAO1) | 08:41 14:34 (WEAO1)

|21:32  |20:31  [1947  [17:08  [16:18 37 1455 (WEAO1) [16:14 31  15:05 (WEAO1)

2810536 | 06:28 | 07:21 | 07:15 | 08:11 14:19 (WEAO1) | 08:41 14:34 (WEAO1)

| 21:30 | 20:29 | 19:14 | 17:06 | 16:17 36 14:55 (WEAO1) [ 16:15 31 15:05 (WEAO1)

290537 | 06:29 | 07:22 107:17 108:13 14:18 (WEAO1) | 08:41 14:34 (WEAO1)

|21:29  |20:26  |19:12  [17:04  |16:16 37 1455 (WEAO1) [16:116 32 1506 (WEAO1)

30105:39 | 06:31 | 07:24 | 07:19 | 08:14 14:19 (WEAO1) | 08:41 14:35 (WEAO1)

|21:27 | 20:24 | 19:10 117:02 | 16:16 36  14:55 (WEAO1) | 16:17 31 15:06 (WEAO1)

3110540 | 06:33 | | 07:21 | | 08:41 14:35 (WEAOQ1)

21:25 | 20:22 | | 17:00 | [16:18 32  15:07 (WEAD1)

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 237
astr.max.mogl.Beschattung | | | | | 621 | 1002
Red.Sonnenscheinwahrsch. | | | | | 0.23 | 0.14
Reduktion Betriebsdauer | | | | | 1.00 | 1.00
Reduktion Windrichtung | | | | | 0.70 | 0.70
Gesamte Reduklion | | | | | 0.16 | 0.10
Met.wahrsch.Beschattung | | | | | 98 | 97
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/5
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: |004 - Heidkampsweg 16, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Marz |April |Mai |Juni
1]08:41 14:36 (WEAQ1) | 08:13 14:47 (WEAO1) | 0747 |07.04  |0556 | 05:08
|16:19 31  15:07 (WEAO1) [17:08 29 1516 (WEA01) | 1803  [2000  |2053  |21:42
2108:41 14:36 (WEAO1) | 08:11 14:48 (WEAO1) | 07:15  |0702  |0554  |05:07
11620 32 15:08 (WEAO1) [17:41 27 15145 (WEA01) | 1805  |2001  |2055  |2143
3108:41 14:37 (WEAO1) | 08:10 14:51 (WEA01) | 07:13 | 06:59 | 05:52 | 05:06
| 16:21 32 1509 (WEAO1) [17:12 24  15:15(WEA01) [1807  [2003  |2057  |21:44
40841 14:36 (WEAO1) | 08:08 1453 (WEAO1) | 0741  |0657  |0551  |05:06
|16:22 33 15:08 (WEAO1) |17:14 20 153 (WEAO1) | 1808  |2005  |2058  |2145
5108:40 14:37 (WEAO1) | 08:06 14:55 (WEAO01) | 07:08 | 06:55 | 05:49 | 05:05
|16:224 33 15110 (WEAO1) | 17:16 16 1511 (WEAO1) | 1840 2007  |21:00  |2146
608:40 14:36 (WEAQ1) | 08:05 1500 (WEAQ1) | 07:06  |0652  |0547 | 05:04
11625 34  15:10 (WEAO1) | 17:18 6 1506 (WEAOT) [18:12  [20:09  [21:02  |2147
7 08:40 14:37 (WEA01) | 08:03 10704 |0650  |0545  |05:03
|16:26 34  15:11 (WEAO1) | 17:20 11844 2040  |21.04  [2148
8108:39 14:37 (WEAO1) | 08:01 | 07:01 | 06:48 |1 05:43 | 05:03
11628 35  15:12 (WEAO1) | 17:22 11846 2042|2105  |21:49
9]08:39 14:37 (WEAO1) | 07:59 10659  |06:45  |0541  |05:02
116220 35  15:12 (WEAO1) | 17:24 11848 2044  |2107  |2150
10108:38 14:38 (WEAO1) | 07:57 | 06:57 | 06:43 1 05:39 105:02
116:30 36  15:14 (WEAO1) | 17:26 11820 2046  |2109  |2151
11 08:38 14:38 (WEAO1) | 07:55 | 06:54 | 06:41 1 05:37 | 05:01
|16:32 36  15:14 (WEAO1) | 17:28 11821 2047 |21:41  [2152
12| 08:37 14:38 (WEAO1) | 07:53 | 06:52 | 06:38 | 05:36 105:01
|16:33 87  15:15 (WEAO1) | 17:30 11823 2049  |21:42  |2153
13108:36 14:38 (WEAO1) | 07:51 | 06:50 | 06:36 | 05:34 1 05:01
| 16:35 37  15:15 (WEAO1) | 17:32 | 18:25 | 20:21 |21:14 |21:53
14| 08:35 14:38 (WEAO1) | 07:49 | 06:47 | 06:34 | 05:32 | 05:00
| 16:36 38 15:16 (WEAO1) | 17:34 | 18:27 | 20:23 |21:16 |21:54
15108:34 14:38 (WEAO1) | 07:47 | 06:45 | 06:31 10531 | 05:00
|16:38 38  15:16 (WEAO1) | 17:36 11829  |2025  |21:17  |2155
16| 08:34 14:38 (WEAOQ1) | 07:45 | 06:42 | 06:29 | 05:29 | 05:00
| 16:40 39  15:17 (WEAO1) | 17:38 | 18:31 | 20:26 |21:19 |21:55
17108:33 14:39 (WEAO1) | 07:43 | 06:40 | 06:27 | 05:27 | 05:00
| 16:41 39 15:18 (WEAQ1) | 17:40 11832 2028 |2120  |2156
1808:32 14:39 (WEAO1) | 07:41 106:38 | 0624  |0526  |05:00
| 16:43 39  15:18 (WEAO1) | 17:42 | 18:34 120:30 |21:22 |21:56
19 08:31 14:39 (WEA01) | 07:39 10635 |0622  |0524  |05:00
1645 39 15:18 (WEAO1) | 17:44 11836 2082|2124  |2157
20| 08:30 14:39 (WEAO1) | 07:37 | 06:33 | 06:20 | 05:23 | 05:00
116:46 40  15:19 (WEAO1) | 17:46 11838  |2034  |2125  |2157
21]08:28 14:40 (WEA01) | 07:35 10631 |06:48 0521 | 05:00
|16:48 39 15:19 (WEAO1) | 17:47 11840 2085  |2127  |2157
22| 08:27 14:40 (WEAO1) | 07:33 10628  |0616  [0520  |05:00
11650 39 15:19 (WEAO1) | 17:49 11842 2087  |21:28  |2157
23]08:26 14:41 (WEAO1) | 07:31 10626  |0643 05149 | 05:00
| 16:52 38  15:19 (WEAO1) | 17:51 | 18:43 | 20:39 121:30 |21:58
24108:25 14:41 (WEA01) | 07:29 10623  |0611  [05:17  |05:00
|16:54 38  15:19 (WEAO1) | 17:53 11845  |2041  |2131  |2158
25| 08:23 14:42 (WEAO1) | 07:26 Jo621  |0609  |0516  |05:01
116:55 37  15:19 (WEAO1) | 17:55 11847  |2043  [2133  |2158
26 | 08:22 14:42 (WEAO1) | 07:24 106:19  |06:07  |0515  |05.01
11657 87  15:19 (WEAO1) | 17:57 11849 2044  |21:34  |2158
27 | 08:21 14:43 (WEAO1) | 07:22 |06:16  |0605  |0513  |05:02
11659 36  15:19 (WEAO1) | 17:59 11851  |2046  |2135  |2158
2808:19 14:43 (WEAO1) | 07:20 10644 |0603  |05:142 | 05:02
117:01 36 15:19 (WEAO1) | 18:01 11852 |2048  |2187  |2158
29108:18 14:44 (WEAO1) | | 06:11 | 06:01 | 05:11 1 05:03
117:03 34  15:18 (WEAO1) | 11854  |2050  |21:38  |2158
30]08:16 14:46 (WEAO1) | | 07:09 | 05:59 | 05:10 | 05:03
| 17:05 32 15:18 (WEAO1) | | 19:56 12051 |21:39 |21:57
31]08:15 14:46 (WEAO1) | 10707 | 10509 |
117:07 31 15:17 (WEAO1) | 11958 | 12141 |
Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | 1114 | 122 | | | |
Red.Sonnenscheinwahrsch. | 0.19 | 0.29 | | | |
Reduktion Betriebsdauer | 1.00 | 1.00 | | | |
Reduktion Windrichtung | 0.70 | 0.70 | | | |
Gesamle Reduklion | 0.13 | 0.20 | | | |
Met.wahrsch.Beschattung | 145 | 24 | | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche .

Bericht PS14005.A0

¢ s
Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: - ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/6 o )
- Pool 1B und 3A P— WindGuard

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: |004 - Heidkampsweg 16, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

[Juli |August  |SeptembefOktober |November |Dezember

1]05:04 | 05:42 | 06:34 | 07:26 | 07:22 |08:16 14:20 (WEAO1)

| 21:57 | 21:24 | 20:19 | 19:07 | 16:58 |16:15 37  14:57 (WEAO1)

210505 |0544 |06:36 |0728  |07:24 108:17 14:20 (WEAO1)

| 21:57 |21:22 120:17 | 19:05 | 16:56 |16:14 36 14:56 (WEAO1)

3105:05 | 05:45 | 06:38 1 07:29 107:26 | 08:19 14:21 (WEAO1)

| 21:56 | 21:20 |120:15 | 19:02 | 16:54 |16:13 36  14:57 (WEAO1)

4105:06 | 05:47 | 06:40 | 07:31 | 07:28 | 08:20 14:21 (WEAO1)

| 21:56 |21:18 | 20:12 | 19:00 | 16:52 [16:13 35  14:56 (WEAOT1)

5105:07 | 05:48 | 06:41 107:33 |1 07:30 | 08:22 14:22 (WEAO1)

|21:55 |21:17 |20:10 | 18:58 | 16:51 |16:12 35  14:57 (WEAO1)

6]0508 |0550 |06:43  |07:35 | 07:32 14:28 (WEAO1) | 08:23 14:22 (WEAO1)

| 21:55 |21:15 | 20:07 | 18:55 | 16:49 9 14:37 (WEAO1) | 16:12 34 14:56 (WEAOT1)

710509 |0552  |06:45 |07:37  |07:34 14:24 (WEAO1) | 08:24 14:24 (WEAOT)

| 21:54 |21:13 | 20:05 | 18:53 | 16:47 17 1441 (WEAO1) | 16:11 33 14:57 (WEAOT1)

810510  |0553  |06:46  |07:38 | 07:36 14:22 (WEAO1) | 08:26 14:24 (WEAO1)

| 21:54 |21:11 | 20:03 | 18:51 | 16:45 21 14:43 (WEAO1) | 16:11 33 14:57 (WEAOT1)

9]0511  |0555 |06:48  |07:40  |07:37 14:20 (WEAO1) | 08:27 14:24 (WEAO1)

|21:53 |21:09 | 20:00 | 18:48 | 16:43 25 14:45 (WEAO1) [ 16:10 33 14:57 (WEAO1)

10| 05:12 | 05:57 | 06:50 | 07:42 | 07:39 14:19 (WEAO1) | 08:28 14:26 (WEAO1)

2152 |21:07  |19:58  |18:46  |16:[42 27  14:46 (WEAO1) [ 16110 32  14:58 (WEAOT)

11]05:13 | 05:58 | 06:52 | 07:44 | 07:41 14:19 (WEAO1) | 08:29 14:26 (WEAOD1)

| 21:51 | 21:05 | 19:56 | 18:44 | 16:40 29  14:48 (WEAO1) [ 16:10 32 14:58 (WEAO1)

12 05:14 | 06:00 | 06:53 | 07:45 1 07:43 14:18 (WEAO1) | 08:30 14:27 (WEAO1)

| 21:50 |21:03 | 19:53 | 18:41 | 16:38 31 14:49 (WEAO1) [ 16:10 31 14:58 (WEAO1)

13 05:15 | 06:02 | 06:55 | 07:47 | 07:45 14:17 (WEAO1) | 08:31 14:27 (WEAO1)

| 21:50 |21:01 | 19:51 | 18:39 | 16:37 33 14:50 (WEAO1) | 16:09 31 14:58 (WEAOT1)

14| 05:16 | 06:04 | 06:57 | 07:49 | 07:47 14:17 (WEAO1) | 08:32 14:28 (WEAO1)

| 21:49 | 20:59 | 19:48 | 18:37 | 16:35 34 14:51 (WEAO1) | 16:09 30  14:58 (WEAO1)

1510517  |06:05  |06:58  |07:51 | 07:49 14:16 (WEAO1) | 08:33 14:29 (WEAO1)

|21:48  |2057  |19:46  |18:34  |16:34 36 1452 (WEAD1) [16:09 29  14:58 (WEAO1)

1610519  |06:07  |07.00 |07:53 | 0750 14:16 (WEAO1) | 08:34 14:30 (WEAO1)

| 21:46 | 20:55 | 19:43 | 18:32 | 16:32 36 14:52 (WEAO1) [ 16:10 28  14:58 (WEAO1)

17 105:20 | 06:09 1 07:02 | 07:55 1 07:52 14:16 (WEAO1) | 08:35 14:30 (WEAO1)

|21:45 |20:53 | 19:41 | 18:30 | 16:31 37  14:53 (WEAO1) [ 16:10 29 14:59 (WEAOT1)

18]05:21 | 06:10 1 07:03 |1 07:56 1 07:54 14:16 (WEAO1) | 08:36 14:31 (WEAO1)

| 21:44 | 20:51 | 19:39 | 18:28 | 16:29 37  14:53 (WEAO1) | 16:10 28 14:59 (WEAOT1)

1910523  |06:12  |07:05 |07:58 | 07:56 14:16 (WEAO1) | 08:37 14:31 (WEAO1)

|21:43 | 20:49 | 19:36 | 18:25 | 16:28 38 14:54 (WEAO1) [ 16:10 28 14:59 (WEAO1)

200524  |06:14  |07:07  |08:00 | 07:58 14:16 (WEAO1) | 08:37 14:32 (WEAO1)

|21:42  |20:46  |19:834  |1823  |16:26 38 1454 (WEAO1) [16:10 28  15:00 (WEAO1)

2110525 | 06:16 | 07:09 | 08:02 | 07:59 14:16 (WEAO1) | 08:38 14:33 (WEAOQ1)

| 21:40 | 20:44 | 19:31 | 18:21 | 16:25 39 14:55 (WEAO1) [16:11 28  15:01 (WEAOT1)

2210527 | 06:17 | 07:10 | 08:04 | 08:01 14:15 (WEAO1) | 08:39 14:33 (WEAO1)

121:39  |20:42  [19:29  [18:19  [16:24 39 1454 (WEAO1) [16:11 28  15.01 (WEAO1)

2310528 | 06:19 107:12 | 08:06 | 08:03 14:15 (WEAO1) | 08:39 14:34 (WEAO1)

|21:38 | 20:40 | 19:27 | 18:17 | 16:23 39 14:54 (WEAO1) [ 16:12 28 15:02 (WEAOT1)

2410530 |06:21  |07:14  |08:07  |08:05 14:16 (WEAO1) | 08:40 14:34 (WEAOT)

|21:36 |20:38 | 19:24 | 18:15 | 16:22 39 14:55 (WEAO1) [ 16:12 28 15:02 (WEAO1)

2510531 | 06:22 1 07:16 | 08:09 | 08:06 14:16 (WEAO1) | 08:40 14:34 (WEAO1)

121:35  |20:35  |[1922  [1812  |16:220 39 14:55 (WEAO1) |16:13 28  15:02 (WEAO1)

260533  |06:24  |07:47  |07:11 | 08:08 14:17 (WEAO1) | 08:40 14:34 (WEAO1)

|21:33 |20:33 | 19:19 | 17:10 | 16:19 39 14:56 (WEAO1) [ 16:14 28 15:02 (WEAOT1)

27105:34 | 06:26 | 07:19 | 07:13 | 08:10 14:17 (WEAO1) | 08:41 14:35 (WEAO1)

|21:32  |20:31  [1947  [17:08  [16:118 39 14:56 (WEAO1) | 16:14 29  15:04 (WEAOT)

2810536 | 06:28 | 07:21 | 07:15 | 08:11 14:18 (WEAO1) | 08:41 14:35 (WEAO1)

| 21:30 | 20:29 | 19:14 | 17:06 | 16:17 38 14:56 (WEAO1) [ 16:15 29 15:04 (WEAOT1)

290537 | 06:29 | 07:22 107:17 108:13 14:18 (WEAO1) | 08:41 14:36 (WEAO1)

|21:29 | 20:26 | 19:12 | 17:04 | 16:16 38 14:56 (WEAO1) [ 16:16 29 15:05 (WEAOT1)

30105:39 | 06:31 | 07:24 | 07:19 | 08:14 14:19 (WEAO1) | 08:41 14:36 (WEAO1)

|21:27 | 20:24 | 19:10 117:02 | 16:16 37 14:56 (WEAO1) | 16:17 30  15:06 (WEAO1)

3110540 0633 | 10721 | | 08:41 14:36 (WEAO1)

2125  |2022 | 117:00 | 116118 30  15:06 (WEAO1)

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | | | | 834 | 953
Red.Sonnenscheinwahrsch. | | | | | 0.23 | 0.14
Reduktion Betriebsdauer | | | | | 1.00 | 1.00
Reduktion Windrichtung | | | | | 0.70 | 0.70
Gesamte Reduklion | | | | | 0.16 | 0.10
Met.wahrsch.Beschattung | | | | | 132 | 93
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche .

Bericht PS14005.A0

¢ s
Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: - ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/7 o )
- Pool 1B und 3A P— WindGuard

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1004a - Am Pool 1B, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Marz |April |Mai |Juni
1]08:41 14:49 (WEA01) | 08:13 14:55 (WEAQ1) | 0747 |07.04  |0556  |05:08
11619 24 1513 (WEAO1) [17:09 33 1528 (WEAO1) [ 1803  |2000  |2053  |2142
2108:41 14:50 (WEAO1) | 08:11 14:56 (WEA01) | 07:15  |0702  |0554  |05:07
11620 24 1514 (WEAO1) [17:41 31 1527 (WEAO1) | 1805  |2001  |2055  |2143
3108:41 14:50 (WEAO1) | 08:10 14:58 (WEAO01) | 07:13 | 06:59 | 05:52 | 05:06
| 16:21 25 1515 (WEAO1) [17:12 29 1527 (WEAO1) [1807  [2003  |2057  |21:44
40841 14:49 (WEA01) | 08:08 1459 (WEAO1) | 0741 |0657  |0551 | 05:06
|16:22 26 1515 (WEAO1) [17:14 27 1526 (WEAO1) | 1808  |2005  |2058  |2145
5108:40 14:50 (WEAO1) | 08:06 15:00 (WEAO1) | 07:08 | 06:55 | 05:49 | 05:05
|16:24 27 1517 (WEAO1) |17:16 25 1525(WEA01) | 1840  |2007  |21:00  |2146
608:40 14:49 (WEA01) | 08:05 1502 (WEAQ1) | 0706  |0652  |0547 | 05:04
11625 28 1517 (WEAO1) [17:18 21 1523 (WEAO1) | 1842  [2009  |21:02  |2147
7 08:40 14:50 (WEA01) | 08:03 15:05 (WEAO1) | 07:04  |0650  |0545  |05:08
11626 29 1519 (WEAO1) [17:20 16 1521 (WEAO1) | 1844  |2040  |21:04  |2148
8108:39 14:49 (WEAO1) | 08:01 15:08 (WEAO01) | 07:01 | 06:48 |1 05:43 | 05:03
|16:28 30 15119 (WEAO1) [17:22 10 1518 (WEAO1) [ 1816  [2042  [2105  |21:49
9]08:39 14:49 (WEAO1) | 07:59 10659  |06:45  |0541  |05:02
116220 31 15:20 (WEAO1) | 17:24 11848 2044  |2107  |2150
10108:38 14:50 (WEAO1) | 07:57 | 06:57 | 06:43 1 05:39 105:02
116:30 31  15:21 (WEAO1) | 17:26 11820 2046  |2109  |2151
11 08:38 14:49 (WEAO1) | 07:55 | 06:54 | 06:41 1 05:37 | 05:01
| 16:32 33  15:22 (WEAO1) | 17:28 | 18:21 12017 [21:11 |21:52
12| 08:37 14:49 (WEAO1) | 07:53 | 06:52 | 06:38 | 05:36 105:01
116:33 34  15:23 (WEAO1) | 17:30 11823 2049  |21:42  |2153
13 08:36 14:49 (WEAO1) | 07:51 | 06:50 | 06:36 | 05:34 1 05:01
| 16:35 34  15:23 (WEAO1) | 17:32 | 18:25 | 20:21 |21:14 |21:53
14| 08:35 14:49 (WEAO1) | 07:49 | 06:47 | 06:34 | 05:32 | 05:00
|16:36 35  15:24 (WEAO1) | 17:34 11827 2023  |21:46  |2154
15]08:34 14:49 (WEA01) | 07:47 10645 |0631  |0581  |05:00
|16:38 36  15:25 (WEAD1) | 17:36 11829  |2025  |21:17  |2155
16| 08:34 14:50 (WEAOQ1) | 07:45 | 06:42 | 06:29 | 05:29 | 05:00
|16:40 36  15:26 (WEAO1) | 17:38 11831 2026  |2149  [2155
17108:33 14:50 (WEAO1) | 07:43 | 06:40 | 06:27 | 05:27 | 05:00
| 16:41 36 15:26 (WEAQ1) | 17:40 11832 2028 |2120  |2156
18 08:32 14:50 (WEAO1) | 07:41 |0638  |0624  |0526  |05:00
| 16:43 37 15:27 (WEAO1) | 17:42 | 18:34 120:30 |21:22 |21:56
19 08:31 14:49 (WEA01) | 07:39 10635 |0622  |0524  |05:00
1645 38  15:27 (WEAO1) | 17:44 11836 2082|2124  |2157
20| 08:30 14:50 (WEAO1) | 07:37 | 06:33 | 06:20 | 05:23 | 05:00
| 16:46 38  15:28 (WEAO1) | 17:46 11838  |2034  |2125  |2157
21]08:28 14:50 (WEA01) | 07:35 10631 |06:48 0521 | 05:00
|16:48 38  15:28 (WEAO1) | 17:47 11840 2085  |2127  |2157
22108:27 14:50 (WEAO1) | 07:33 | 06:28 | 06:16 | 05:20 | 05:00
11650 38 15:28 (WEAO1) | 17:49 11842 2087  |21:28  |2157
23108:26 14:51 (WEAO1) | 07:31 | 06:26 | 06:13 | 05:19 | 05:00
| 16:52 38  15:29 (WEAO1) | 17:51 | 18:43 | 20:39 121:30 |21:58
24108:25 14:50 (WEA01) | 07:29 10623  |0611  [05:17  |05:00
|16:54 39 15:29 (WEAO1) | 17:53 11845  |2041  |2131  |2158
25108:23 14:51 (WEAO1) | 07:26 | 06:21 | 06:09 | 05:16 | 05:01
116:55 38 15:29 (WEAO1) | 17:55 11847  |2043  [2133  |2158
26 | 08:22 14:51 (WEAO1) | 07:24 106:19  |06:07  |0515  |05.01
11657 38 15:29 (WEAO1) | 17:57 11849 2044  |21:34  |2158
27 | 08:21 14:52 (WEA01) | 07:22 |06:16  |0605  |0513  |05:02
11659 38  15:30 (WEAO1) | 17:59 11851  |2046  |2135  |2158
28108:19 14:52 (WEAO1) | 07:20 | 06:14 | 06:03 | 05:12 | 05:02
117:01 37 15:29 (WEAO1) | 18:01 11852 |2048  |2187  |2158
29108:18 14:53 (WEAO1) | | 06:11 | 06:01 | 05:11 1 05:03
117:03 36  15:29 (WEAO1) | 11854  |2050  |21:38  |2158
30]08:16 14:54 (WEAO1) | | 07:09 | 05:59 | 05:10 | 05:03
| 17:05 35  15:29 (WEAO1) | | 19:56 12051 |21:39 |21:57
31]08:15 14:54 (WEAO1) | 10707 | 10509 |
117:07 35  15:29 (WEAO1) | 11958 | 12141 |
Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | 1042 | 192 | | | |
Red.Sonnenscheinwahrsch. | 0.19 | 0.29 | | | |
Reduktion Betriebsdauer | 1.00 | 1.00 | | | |
Reduktion Windrichtung | 0.70 | 0.70 | | | |
Gesamle Reduklion | 0.13 | 0.20 | | | |
Met.wahrsch.Beschattung | 136 | 38 | | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche .

Bericht PS14005.A0

¢ s
Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: - ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/8 o )
- Pool 1B und 3A P— WindGuard

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1004a - Am Pool 1B, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Juli |August  |SeptembetOktober |November |Dezember

1]05:04 | 05:42 | 06:34 | 07:26 | 07:22 |08:16 14:31 (WEAO1)

| 21:57 | 21:24 | 20:19 | 19:07 | 16:58 |16:15 34 15:05 (WEAOT1)

210505 |0544 |06:36 |0728  |07:24 108:17 14:31 (WEAO1)

|2157  |21:22  |20:17  [19:05 | 1656 |16:14 33 15:04 (WEAO1)

3105:05 | 05:45 | 06:38 1 07:29 107:26 | 08:19 14:33 (WEAO1)

| 21:56 | 21:20 |120:15 | 19:02 | 16:54 |16:13 31 15:04 (WEAO1)

4105:06 | 05:47 | 06:40 | 07:31 | 07:28 14:37 (WEAO1) | 08:20 14:33 (WEAO1)

12156 |21:18  |20:12  [19:00  [1652 11 1448 (WEAO1) [16113 31  15:04 (WEAO1)

5105:07 | 05:48 | 06:41 107:33 |1 07:30 14:34 (WEAO1) | 08:22 14:34 (WEAO1)

|21:55 |21:17 |20:10 | 18:58 | 16:51 17 1451 (WEAO1) | 16:12 30  15:04 (WEAOT1)

6]0508 |0550 |06:43  |07:35 | 07:32 14:31 (WEAO1) | 08:23 14:35 (WEAO1)

12155  |21:15  |20:07  |1855  |16:49 22 1453 (WEAO1) [16112 29 15:04 (WEAO1)

710509 |0552  |06:45 |07:37  |07:34 14:30 (WEAO1) | 08:24 14:36 (WEAOT)

|2154  |21:13  |2005 [1853  [16:47 25 1455 (WEAO1) [16:11 28  15.04 (WEAO1)

8105:10 | 05:53 | 06:46 107:38 107:36 14:28 (WEAO1) | 08:26 14:37 (WEAO1)

| 21:54 |21:11 | 20:03 | 18:51 | 16:45 28 14:56 (WEAO1) | 16:11 27  15:04 (WEAOT1)

9]0511  |0555 |06:48  |07:40  |07:37 14:27 (WEAO1) | 08:27 14:37 (WEAO1)

|21:53 |21:09 | 20:00 | 18:48 | 16:43 30 14:57 (WEAO1) | 16:10 26 15:03 (WEAO1)

1010512 |0557  |06:50  |07:42 | 07:89 14:26 (WEAO1) | 08:28 14:39 (WEAO1)

|21:52  |21:07  |19:58  |18:46  |16:42 32 1458 (WEAD1) [16110 25  15.04 (WEAO1)

11]05:13 | 05:58 | 06:52 | 07:44 | 07:41 14:27 (WEAO1) | 08:29 14:40 (WEAOQ1)

| 21:51 | 21:05 | 19:56 | 18:44 | 16:40 33 15:00 (WEAO1) | 16:10 24 15:04 (WEAOT1)

12 05:14 | 06:00 | 06:53 | 07:45 1 07:43 14:26 (WEAO1) | 08:30 14:40 (WEAO1)

| 21:50 |21:03 | 19:53 | 18:41 | 16:38 35 15:.01 (WEAO1) [ 16:10 24 15:04 (WEAOT1)

1310515  |06:02  |0655 | 07:47 | 07:45 14:26 (WEAO1) | 08:31 14:41 (WEAO1)

| 21:50 |21:01 | 19:51 | 18:39 | 16:37 35  15:01 (WEAO1) | 16:09 23 15:04 (WEAOT1)

14| 05:16 | 06:04 | 06:57 | 07:49 | 07:47 14:25 (WEAO1) | 08:32 14:42 (WEAO1)

| 21:49 | 20:59 | 19:48 | 18:37 | 16:35 37 15:02 (WEAO1) | 16:09 22 15:04 (WEAOT1)

15105:17 | 06:05 | 06:58 1 07:51 | 07:49 14:25 (WEAO01) | 08:33 14:43 (WEAO1)

|21:48  |2057  |19:46  |18:34  |16:34 37 1502 (WEAD1) [16:09 21  15.04 (WEAO1)

16| 05:19 | 06:07 | 07:00 | 07:53 | 07:50 14:25 (WEAO1) | 08:34 14:44 (WEAO1)

|21:46  |2055  |19:43  [18:82  [16:32 38 1503 (WEAO1) [16110 20  15:04 (WEAO1)

17 105:20 | 06:09 1 07:02 | 07:55 1 07:52 14:25 (WEAO1) | 08:35 14:45 (WEAO1)

|21:45 |20:53 | 19:41 | 18:30 | 16:31 38 15.03 (WEAO1) [ 16:10 19 15:04 (WEAO1)

18]05:21 | 06:10 1 07:03 |1 07:56 1 07:54 14:25 (WEAO1) | 08:36 14:46 (WEAO1)

| 21:44 | 20:51 | 19:39 | 18:28 | 16:29 38 15:03 (WEAO1) | 16:10 19 15:05 (WEAOT1)

1910523  |06:12  |07:05 |07:58 | 07:56 14:25 (WEAO1) | 08:37 14:46 (WEAO1)

|21:43  |20:49  |19:36  [18:25 [16:28 39 1504 (WEAO1) [16110 18  15.04 (WEAO1)

200524  |06:14  |07:07  |08:00 | 07:58 14:26 (WEAO1) | 08:37 14:47 (WEAO1)

|21:42  |20:46  |19:834  |1823  |16:26 38 1504 (WEAO1) [16:10 18  15.05 (WEAO1)

2110525  |06:16  |07:09  |08:02 | 07:59 14:26 (WEAO1) | 08:38 14:48 (WEAO1)

|21:40  |20:44  [19:31  [1821  [16:25 38 1504 (WEAO1) [16:11 17  15:05 (WEAO1)

22|05:27 06147  |07:10  |08:04 | 08:01 14:25 (WEAO1) | 08:39 14:48 (WEAO1)

121:39 | 20:42 | 19:29 | 18:19 | 16:24 38  15:03 (WEAO1) [ 16:11 17 15:05 (WEAO1)

23]05:28  |06:119  [07:12 | 08:06 | 08:03 14:26 (WEAO1) | 08:39 14:49 (WEAO1)

|21:38 | 20:40 | 19:26 | 18:17 | 16:23 38 15:04 (WEAOT1) [ 16:12 17 15:06 (WEAOT1)

2410530 |06:21  |07:14  |08:07  |08:05 14:26 (WEAO1) | 08:40 14:49 (WEAOT)

|21:36 |20:38 | 19:24 | 18:15 | 16:22 38 15:04 (WEAO1) [ 16:12 18 15:07 (WEAO1)

2510531 | 06:22 | 07:16 | 08:09 | 08:06 14:27 (WEAO1) | 08:40 14:49 (WEAO1)

121:35  |20:35  |1922  [1812  |16:220 37 1504 (WEAO1) |16:13 18  15:07 (WEAO1)

260533  |06:24  |07:47  |07:11 | 08:08 14:28 (WEAO1) | 08:40 14:49 (WEAO1)

|21:33 |20:33 | 19:19 | 17:10 | 16:19 36 15:04 (WEAO1) [ 16:14 18  15:07 (WEAO1)

27105:34 | 06:26 | 07:19 | 07:13 | 08:10 14:28 (WEAO1) | 08:41 14:50 (WEAO1)

|21:32  |20:31  [1947  [17:08  [16:118 37 1505 (WEAO1) |16:14 19  15:09 (WEAOT)

280536  |06:28  |07:21  |07:15 | 08:11 14:29 (WEAO1) | 08:41 14:50 (WEAO1)

| 21:30 | 20:29 | 19:14 | 17:06 | 16:17 36 15:05 (WEAO1) [ 16:15 20 15:10 (WEAOT1)

290537 | 06:29 | 07:22 107:17 108:13 14:29 (WEAO1) | 08:41 14:50 (WEAO1)

|21:29 | 20:26 | 19:12 | 17:04 | 16:16 35  15:04 (WEAO1) | 16:16 20 15:10 (WEAOT1)

30105:39 | 06:31 | 07:24 | 07:19 | 08:14 14:30 (WEAO1) | 08:41 14:50 (WEAO1)

|21:27 | 20:24 | 19:10 117:02 | 16:16 34 15:04 (WEAOT1) | 16:17 21 15:11 (WEAO1)

3110540 0633 | 10721 | | 08:41 14:50 (WEAO1)

21:25 | 20:22 | | 17:00 | |16:18 22 1512 (WEAO1)

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | | | | 900 | 709
Red.Sonnenscheinwahrsch. | | | | | 0.23 | 0.14
Reduktion Betriebsdauer | | | | | 1.00 | 1.00
Reduktion Windrichtung | | | | | 0.70 | 0.70
Gesamte Reduklion | | | | | 0.16 | 0.10
Met.wahrsch.Beschattung | | | | | 144 | 69
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/9
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1005 - Am Pool 2C, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Marz |April |Mai |Juni
1]08:41 14:41 (WEA01) | 08:13 14:55 (WEAQ1) | 0747 |07.04  |0556 | 05:08
|16:19 30 15:11 (WEAO1) [17:08 24 159 (WEA01)|1803  [2000  |2053  |21:42
2108:41 14:42 (WEAO1) | 08:11 14:56 (WEA01) | 07:15  |0702  |0554  |05:07
|16:20 30 1512 (WEAO1) [17:41 21 15147 (WEAO1) | 1805  |2001  |2055  |2143
3108:41 14:42 (WEAO1) | 08:10 14:59 (WEAO01) | 07:13 | 06:59 | 05:52 | 05:06
| 16:21 31 1513 (WEAO1) [17:12 17  15:16 (WEAO1) [1807  [2003  |2057  |21:44
40841 14:42 (WEAO1) | 08:08 1503 (WEAO1) | 0741  |0657  |0551 | 05:06
|16:22 31 1513 (WEAO1) |17:14 10 153 (WEAO1) | 1808  |2005  |2058  |2145
5108:40 14:42 (WEAO1) | 08:06 | 07:08 | 06:55 | 05:49 | 05:05
|16:224 32  15:14 (WEAO1) | 17:16 11840 2007  |2100  |2146
6] 08:40 14:42 (WEAO1) | 08:05 | 07:06 | 06:52 | 05:47 | 05:04
11625 32 15:14 (WEAO1) | 17:18 11842 2009  |21:02  |2147
7 08:40 14:43 (WEA01) | 08:03 10704 |0650  |0545  |05:03
|16:26 32  15:15 (WEAO1) | 17:20 11844 2040  |21.04  [2148
8108:39 14:42 (WEAO1) | 08:01 | 07:01 | 06:48 |1 05:43 | 05:03
11628 34  15:16 (WEAO1) | 17:22 11846 2042|2105  |21:49
9]08:39 14:42 (WEAO1) | 07:59 10659  |06:45  |0541  |05:02
116220 34  15:16 (WEAO1) | 17:24 11848 2044  |2107  |2150
10108:38 14:43 (WEAO1) | 07:57 | 06:57 | 06:43 1 05:39 105:02
|16:30 35  15:18 (WEAO1) | 17:26 11820 2046  |2109  |2151
11 08:38 14:43 (WEAO1) | 07:55 | 06:54 | 06:41 1 05:37 | 05:01
| 16:32 35 15:18 (WEAO1) | 17:28 | 18:21 12017 [21:11 |21:52
12| 08:37 14:43 (WEAO1) | 07:53 | 06:52 | 06:38 | 05:36 105:01
|16:33 36  15:19 (WEAO1) | 17:30 11823 2049  |21:42  |2153
13108:36 14:43 (WEAO1) | 07:51 | 06:50 | 06:36 | 05:34 1 05:01
| 16:35 36 15:19 (WEAO1) | 17:32 | 18:25 | 20:21 |21:14 |21:53
14| 08:35 14:44 (WEAO1) | 07:49 | 06:47 | 06:34 | 05:32 | 05:00
|16:36 36  15:20 (WEAO1) | 17:34 11827 2023  |21:46  |2154
15]08:34 14:44 (WEAO1) | 07:47 10645 |0631  |0581  |05:00
116:38 36  15:20 (WEAO1) | 17:36 11829  |2025  |21:17  |2155
16| 08:34 14:44 (WEAOQ1) | 07:45 | 06:42 | 06:29 | 05:29 | 05:00
|16:40 37  15:21 (WEAO1) | 17:38 11831 2026  |2149  [2155
17108:33 14:45 (WEAO1) | 07:43 | 06:40 | 06:27 | 05:27 | 05:00
| 16:41 36 1521 (WEA01) | 17:40 11832 2028 |2120  |2156
1808:32 14:45 (WEAO1) | 07:41 106:38 | 0624  |0526  |05:00
| 16:43 37 15:22 (WEAO1) | 17:42 | 18:34 120:30 |21:22 |21:56
19 08:31 14:45 (WEA01) | 07:39 10635 |0622  |0524  |05:00
|16:45 37  15:22 (WEAO1) | 17:44 11836 2082|2124  |2157
20| 08:30 14:45 (WEAO1) | 07:37 | 06:33 | 06:20 | 05:23 | 05:00
11646 37  15:22 (WEAO1) | 17:46 11838  |2034  |2125  |2157
21]08:28 14:46 (WEA01) | 07:35 10631 |06:48 0521 | 05:00
|16:48 37  15:23 (WEAO1) | 17:47 11840 2085  |2127  |2157
22| 08:27 14:46 (WEAO1) | 07:33 10628  |0616  [0520  |05:00
11650 36  15:22 (WEAO1) | 17:49 11842 2087  |21:28  |2157
23]08:26 14:47 (WEAO1) | 07:31 10626  |0643 05149 | 05:00
| 16:52 36 15:23 (WEAO1) | 17:51 | 18:43 | 20:39 121:30 |21:58
24108:25 14:47 (WEAO1) | 07:29 10623  |0611  [05:17  |05:00
|16:54 35  15:22 (WEAO1) | 17:53 11845  |2041  |2131  |2158
25]08:23 14:48 (WEAO1) | 07:26 | 06:21 | 06:09 | 05:16 | 05:01
116:55 35  15:23 (WEAO1) | 17:55 11847  |2043  [2133  |2158
26 | 08:22 14:48 (WEAQ1) | 07:24 106:19  |06:07  |0515  |05.01
11657 34  15:22 (WEAO1) | 17:57 11849 2044  |21:34  |2158
27 | 08:21 14:50 (WEAO1) | 07:22 |06:16  |0605  |0513  |05:02
11659 33  15:23 (WEAO1) | 17:59 11851  |2046  |2135  |2158
2808:19 14:50 (WEAO1) | 07:20 10644 |0603  |05:142 | 05:02
117:01 32 15:22 (WEAO1) | 18:01 11852 |2048  |2187  |2158
29108:18 14:51 (WEAO1) | | 06:11 | 06:01 | 05:11 1 05:03
117:03 30 15:21 (WEAO1) | 11854  |2050  |21:38  |2158
30]08:16 14:52 (WEAO1) | | 07:09 | 05:59 | 05:10 | 05:03
| 17:05 29 15:21 (WEAO1) | | 19:56 12051 |21:39 |21:57
31]08:15 14:53 (WEAO1) | 10707 | 10509 |
117:07 27  15:20 (WEAO1) | 11958 | 12141 |
Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | 1048 | 72 | | | |
Red.Sonnenscheinwahrsch. | 0.19 | 0.29 | | | |
Reduktion Betriebsdauer | 1.00 | 1.00 | | | |
Reduktion Windrichtung | 0.70 | 0.70 | | | |
Gesamle Reduklion | 0.13 | 0.20 | | | |
Met.wahrsch.Beschattung | 137 | 14 | | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/10
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1005 - Am Pool 2C, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Juli |August  |SeptembetOktober |November |Dezember

1]05:04 | 05:42 | 06:34 | 07:26 | 07:22 |08:16 14:25 (WEAO1)

12157 |21:24  |2019  [19:07 | 1658 |16:15 86  15:01 (WEAO1)

210505 |0544 |06:36 |0728  |07:24 108:17 14:25 (WEAO1)

| 21:57 |21:22 120:17 | 19:05 | 16:56 |16:14 35 15:00 (WEAOT1)

3105:05 | 05:45 | 06:38 1 07:29 107:26 | 08:19 14:26 (WEAO1)

| 21:56 | 21:20 |120:15 | 19:02 | 16:54 |16:13 35 15:01 (WEAO1)

4105:06 | 05:47 | 06:40 | 07:31 | 07:28 | 08:20 14:26 (WEAO1)

| 21:56 |21:18 | 20:12 | 19:00 | 16:52 [16:13 34 15:00 (WEAOT1)

5105:07 | 05:48 | 06:41 107:33 |1 07:30 | 08:22 14:28 (WEAO1)

|21:55 |21:17 |20:10 | 18:58 | 16:51 |16:12 33 15:01 (WEAOT1)

6]05:08 | 05:50 | 06:43 | 07:35 | 07:32 | 08:23 14:28 (WEAOD1)

| 21:55 |21:15 | 20:07 | 18:55 | 16:49 |16:12 33 15:01 (WEAOT1)

710509 |0552  |06:45 |07:37  |07:34 108224 14:29 (WEAOT)

| 21:54 |21:13 | 20:05 | 18:53 | 16:47 [16:11 32 15:01 (WEAOT1)

810510  |0553  |06:46  |07:38 | 07:36 14:31 (WEAO1) | 08:26 14:29 (WEAO1)

| 21:54 |21:11 | 20:03 | 18:51 | 16:45 12 14:43 (WEAO1) | 16:11 32 15:01 (WEAOT1)

9]0511  |0555 |06:48  |07:40  |07:37 14:29 (WEAO1) | 08:27 14:30 (WEAO1)

|21:53 |21:09 | 20:00 | 18:48 | 16:43 17 1446 (WEAO1) | 16:10 31 15:01 (WEAOT1)

1010512 |0557  |06:50  |07:42 | 07:89 14:27 (WEAO1) | 08:28 14:31 (WEAO1)

|21:52  |21:07  |19:58  |18:46  |16:42 21 1448 (WEAD1) [16110 31  15.02 (WEAO1)

11]05:13 | 05:58 | 06:52 | 07:44 | 07:41 14:26 (WEAO1) | 08:29 14:32 (WEAOD1)

| 21:51 | 21:05 | 19:56 | 18:44 | 16:40 25 14:51 (WEAO1) [ 16:10 30  15:02 (WEAOT1)

12 05:14 | 06:00 | 06:53 | 07:45 1 07:43 14:25 (WEAO1) | 08:30 14:32 (WEAO1)

| 21:50 |21:03 | 19:53 | 18:41 | 16:38 27 14:52 (WEAO1) [ 16:10 30  15:02 (WEAOT1)

1310515  |06:02  |0655 | 07:47 | 07:45 14:24 (WEAO1) | 08:31 14:33 (WEAO1)

| 21:50 |21:01 | 19:51 | 18:39 | 16:37 29 14:53 (WEAO1) | 16:09 29 15:02 (WEAO1)

14| 05:16 | 06:04 | 06:57 | 07:49 | 07:47 14:23 (WEAO1) | 08:32 14:33 (WEAO1)

|21:49  |2059  |19:48  [18:37  [16:35 31 1454 (WEAO1) [16:09 29  15:02 (WEAO1)

15105:17 | 06:05 | 06:58 1 07:51 | 07:49 14:23 (WEAO1) | 08:33 14:34 (WEAO1)

|21:48  |2057  |19:46  |18:34  |16:34 32 1455 (WEAD1) [16:09 28  15.02 (WEAO1)

1610519  |06:07  |07.00 |07:53 | 0750 14:22 (WEAO1) | 08:34 14:35 (WEAO1)

| 21:46 | 20:55 | 19:43 | 18:32 | 16:32 33 14:55 (WEAO1) [ 16:10 28  15:03 (WEAOT1)

17 105:20 | 06:09 1 07:02 | 07:55 1 07:52 14:22 (WEAO1) | 08:35 14:36 (WEAO1)

|21:45 |20:53 | 19:41 | 18:30 | 16:31 34 14:56 (WEAO1) [ 16:10 27  15:03 (WEAO1)

1810521  |06:110  |07:08  |07:56 | 0754 14:22 (WEAO1) | 08:36 14:37 (WEAO1)

|21:44  |2051  |19:89  |18:28  |16:29 35 1457 (WEAO1) [16110 27  15:04 (WEAO1)

1910523  |06:12  |07:05 |07:58 | 07:56 14:22 (WEAO1) | 08:37 14:36 (WEAO1)

|21:43 | 20:49 | 19:36 | 18:25 | 16:28 35  14:57 (WEAO1) [ 16:10 27  15:03 (WEAOT1)

200524  |06:14  |07:07  |08:00 | 07:58 14:22 (WEAO1) | 08:37 14:37 (WEAO1)

|21:42  |20:46  |19:834  |1823  |16:26 36 1458 (WEAO1) [16:10 27  15.04 (WEAO1)

2110525 | 06:16 | 07:09 | 08:02 | 07:59 14:22 (WEAO1) | 08:38 14:38 (WEAO1)

| 21:40 | 20:44 | 19:31 | 18:21 | 16:25 36 14:58 (WEAO1) [ 16:11 27  15:05 (WEAO1)

22|05:27 06147  |07:10  |08:04 | 08:01 14:21 (WEAO1) | 08:39 14:38 (WEAO1)

121:39  |20:42  [19:29  [18:19  [16:24 37 1458 (WEAO1) [16:111 27  15.05 (WEAO1)

23]05:28  |06:119  [07:12 | 08:06 | 08:03 14:21 (WEAO1) | 08:39 14:39 (WEAO1)

|21:38 | 20:40 | 19:26 | 18:17 | 16:23 37  14:58 (WEAO1) [ 16:12 27  15:06 (WEAOT1)

2410530 |06:21  |07:14  |08:07  |08:05 14:22 (WEAO1) | 08:40 14:39 (WEAOT)

|21:36 |20:38 | 19:24 | 18:15 | 16:22 37 14:59 (WEAO1) [ 16:12 27  15:06 (WEAO1)

25[05:31  |06:22  |07:16 | 08:09 | 08:06 14:22 (WEAO1) | 08:40 14:39 (WEAO1)

121:35  |20:35  |1922  [1812  |16:220 37 14:59 (WEAO1) |16:13 27  15:06 (WEAO1)

260533  |06:24  |07:47  |07:11 | 08:08 14:23 (WEAO1) | 08:40 14:39 (WEAO1)

|21:33 |20:33 | 19:19 | 17:10 | 16:19 36 14:59 (WEAO1) [ 16:14 27  15:06 (WEAOT1)

27105:34 | 06:26 | 07:19 | 07:13 | 08:10 14:23 (WEAO1) | 08:41 14:41 (WEAO1)

|21:32  |20:31  [1947  [17:08  [16:118 37 1500 (WEAO1) |16:14 27  15:08 (WEAOT)

2810536 | 06:28 | 07:21 | 07:15 | 08:11 14:24 (WEAO1) | 08:41 14:41 (WEAO1)

| 21:30 | 20:29 | 19:14 | 17:06 | 16:17 36 15:00 (WEAO1) [ 16:15 27  15:08 (WEAOT1)

290537 | 06:29 | 07:22 107:17 108:13 14:24 (WEAO1) | 08:41 14:41 (WEAOT)

|21:29 | 20:26 | 19:12 | 17:04 | 16:16 36 15:00 (WEAO1) | 16:16 28 15:09 (WEAO1)

30105:39 | 06:31 | 07:24 | 07:19 | 08:14 14:24 (WEAO1) | 08:41 14:41 (WEAO1)

|21:27 | 20:24 | 19:10 117:02 | 16:16 36 15:00 (WEAO1) | 16:17 29 15:10 (WEAO1)

3110540 0633 | 10721 | | 08:41 14:42 (WEAO1)

21:25 | 20:22 | | 17:00 | [16:18 29 15:11 (WEAO1)

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 237
astr.max.mogl.Beschattung | | | | | 732 | 916
Red.Sonnenscheinwahrsch. | | | | | 0.23 | 0.14
Reduktion Betriebsdauer | | | | | 1.00 | 1.00
Reduktion Windrichtung | | | | | 0.70 | 0.70
Gesamte Reduklion | | | | | 0.16 | 0.10
Met.wahrsch.Beschattung | | | | | 116 | 89
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung: Ausdruck/Seite Deutsche e
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/ 11
- Pool 1B und 3A P— WdeUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1006 - Am Pool 1A, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

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

1]08:41 15:05 (WEAO1) | 08:13 15:02 (WEA01) | 07:17 | 07:04 | 0556 | 05:08

116:19 8 15:13(WEA01)|17:09 36 15:38 (WEAO1) |18:08  |20:00  |20:53  |21:42

2108:41 15:04 (WEAO1) | 08:11 15:02 (WEAO1) | 07:15 | 07:02 | 05554 | 05:07

| 16:20 11 1515 (WEA01) | 17:11 35 15:37 (WEA01) | 18:05 | 20:01 | 20:55 |21:43

3108:41 15:04 (WEAO1) | 08:10 15:04 (WEAO1) | 07:13 | 06:59 | 05:52 | 05:06

[1621 13 1517 (WEAO1) [ 17112 84 15:38 (WEAO1) | 18:07  |20:03  |20:57  |21:44

4] 08:41 15.03 (WEAO1) | 08:08 15:05 (WEAO1) | 07:11 | 0657  |0551 | 0506

[16:22 15 1518 (WEAO1) [17:14 32 1537 (WEAO1) | 18:08  |20:05 |20:58  |21:45

5108:40 15:03 (WEAO1) | 08:06 15:06 (WEAO1) | 07:08 | 06:55 | 05:49 | 05:05

| 16:24 17 15:20 (WEAOD1) | 17:16 30 15:36 (WEA01) | 18:10 | 20:07 | 21:00 |21:46

6]08:40 15:02 (WEAO01) | 08:05 15:07 (WEAO01) | 07:06 | 06:52 | 05:47 | 05:04

[1625 19 1521 (WEAO1) [17:18 28 15:85 (WEAO1) [ 1812  [20:09  |21:02  |21:47

7 08:40 15:02 (WEAO1) | 08:03 15:08 (WEAO1) | 07:04  |06:50  |05:45 | 05:03

|16:26 21 1523 (WEAO1) [17:20 26 15:34 (WEAO1) | 18:14  |20:10  |21:04  |21:48

8108:39 15:01 (WEAO01) | 08:01 15:10 (WEAO01) | 07:01 | 06:48 | 05:43 | 05:03

|16:28 23 1524 (WEAO1) [17:22 23 1533 (WEAO1) | 1816  |20:12  |21:05  |21:49

9]08:39 15:01 (WEAOT1) | 07:59 15:12 (WEAO1) | 0659 | 06:45 | 05:41 | 05:02

11629 24 1525 (WEAO1) [1724 19 1531 (WEAO1) |18:18  |20:14  |21:07  |21:50

10108:38 15:01 (WEAO1) | 07:57 15:15 (WEAO1) | 06:57 | 06:43 | 05:39 | 05:02

116:30 25 1526 (WEAO1) [1726 13 1528 (WEAO1) | 1820  |20:16  |21:09  |21:51

11]08:38 15:01 (WEAO01) | 07:55 | 06:54 | 06:41 | 05:37 | 05:01

| 16:32 26 1527 (WEAO01) | 17:28 | 18:21 |20:17 |21:11 | 21:52

12| 08:37 15:00 (WEAO1) | 07:53 | 06:52 | 06:38 | 05:36 | 05:01

| 16:33 28 15:28 (WEAO01) | 17:30 | 18:23 |20:19 |21:12 |21:53

13108:36 15:00 (WEAO1) | 07:51 | 06:50 | 06:36 | 05:34 | 05:01

| 16:35 29 1529 (WEAO01) | 17:32 | 18:25 | 20:21 |21:14 |21:53

1410835 15:00 (WEAOT1) | 07:49 |06:47  |06:34  |05:82 | 05.00

| 16:36 30  15:30 (WEAO01) | 17:34 | 18:27 | 20:23 |21:16 | 21:54

151 08:34 15:00 (WEAO1) | 07:47 | 06:45 | 06:31 | 05:31 | 05:00

116:38 31 1531 (WEA01) | 17:36 11829  |2025  |21:47  |2155

16 08:34 14:59 (WEAOT1) | 07:45 |06:42  |06:29  |0529  |05.00

| 16:40 33 1532 (WEA01) | 17:38 | 18:31 | 20:26 |21:19 | 21:55

17108:33 14:59 (WEAO01) | 07:43 | 06:40 | 06:27 | 05:27 | 05:00

|16:41 34 1533 (WEAO1) | 17:40 |18:32  |20:28 2120|2156

18108:32 15:00 (WEAO1) | 07:41 | 06:38 | 06:24 | 05:26 | 05:00

| 16:43 34 1534 (WEAO01) | 17:42 | 18:34 | 20:30 | 21:22 | 21:56

19 08:31 14:59 (WEAO1) | 07:39 106:35 | 06:22  |0524 | 05:00

| 16:45 35 15334 (WEAO1) | 17:44 | 18:36 | 20:32 |21:24 | 21:57

20108:29 14:59 (WEAO01) | 07:37 | 06:33 | 06:20 | 05:23 | 05:00

|16:46 36 1535 (WEAO1) | 17:46 118:38  |20:3¢  |2125  |2157

21108:28 14:59 (WEAOQ1) | 07:35 | 06:31 | 06:18 | 05:21 | 05:00

| 16:48 37 1536 (WEAO01) | 17:47 | 18:40 | 20:35 | 21:27 | 21:57

22| 08:27 14:59 (WEAO1) | 07:33 106:28 | 06:16  |0520 | 05:00

| 16:50 37 15:36 (WEAO01) | 17:49 | 18:42 |20:37 |21:28 |21:57

23108:26 14:59 (WEAO1) | 07:31 106:26 | 06:13 0519 | 05:00

| 16:52 38  15:37 (WEAO1) | 17:51 | 18:43 | 20:39 | 21:30 |21:58

24108:25 14:59 (WEAO1) | 07:29 106:23  |06:11  |05:17 | 05:00

| 16:54 38 1537 (WEAO01) | 17:53 | 18:45 | 20:41 |21:31 |21:58

25]08:23 15:00 (WEAO1) | 07:26 | 06:21 | 06:09 | 05:16 | 05:01

116:55 38 1538 (WEAD1) | 17:55 118:47  |20:43  |21:833  |2158

26 | 08:22 14:59 (WEAOT1) | 07:24 |06:19  |06:07 |05:15 | 0501

| 16:57 38 1537 (WEAO01) | 17:57 | 18:49 | 20:44 |21:34 |21:58

27| 08:21 15:00 (WEAO1) | 07:22 | 06:16 | 06:05 105:13 | 05:02

11659 38 1538 (WEAD1) | 17:59 1851 2046  |21:35  |21:58

28108:19 15:00 (WEAO1) | 07:20 |06:14 | 06:03  |05:12 | 05:02

| 17:01 38  15:38 (WEAO1) | 18:01 | 18:52 | 20:48 |21:37 |21:58

29108:18 15:00 (WEAO1) | 1 06:11 | 06:01 1 05:11 | 05:03

117:03 38 15:38 (WEAD1) | | 18:54 | 20:50 121:38 |21:58

30]08:16 15:01 (WEAO1) | | 07:09 | 05:59 | 05:10 | 05:03

| 17:05 38 15:39 (WEAO1) | | 19:56 | 20:51 | 21:39 | 21:57
31]08:15 15:01 (WEAOT) | 107:07 | 105:09 |
11707 37 1538 (WEAO1) | 1958 | |21:41 |

Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | 907 | 276 | | | |
Red.Sonnenscheinwahrsch. | 0.19 | 0.29 | | | |
Reduktion Betriebsdauer | 1.00 | 1.00 | | | |
Reduktion Windrichtung | 0.70 | 0.70 | | | |
Gesamte Reduktion | 0.13 | 0.20 | | | |
Met.wahrsch.Beschattung | 119 | 55 | | | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche .

Bericht PS14005.A0

¢ s
Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: - ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /12 o )
- Pool 1B und 3A P— WindGuard

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1006 - Am Pool 1A, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Juli |August  |SeptembetOktober |November |Dezember
1105:04 | 05:42 | 06:34 | 07:26 | 07:22 14:49 (WEAO1) | 08:16 14:42 (WEAO1)
| 21:57 | 21:24 | 20:19 | 19:07 | 16:58 4 14:53 (WEAO1) | 16:15 28 15:10 (WEAOT1)
210505 |0544 |06:36 |0728  |07:24 14:44 (WEAO1) | 08:17 14:43 (WEAO1)
| 21:57 |21:22 120:17 | 19:05 | 16:56 14 14:58 (WEAO1) | 16:14 26 15:09 (WEAO1)
310505 |0545 |06:38 |07:20 | 07:26 14:41 (WEAO1) | 08:19 14:44 (WEAO1)
| 21:56 | 21:20 |120:15 | 19:02 | 16:54 20 1501 (WEAO1) [ 16:13 25 15:09 (WEAO1)
4105:06 | 05:47 | 06:40 | 07:31 | 07:28 14:39 (WEAO1) | 08:20 14.45 (WEAO1)
| 21:56 |21:18 | 20:12 | 19:00 | 16:52 23 15:02 (WEAO1) [ 16:13 24 15:09 (WEAOT1)
5105:07 | 05:48 | 06:41 107:33 |1 07:30 14:37 (WEAO01) | 08:22 14:46 (WEAO1)
|21:55 |21:17 |20:10 | 18:58 | 16:51 27 15:04 (WEAO1) [ 16:12 23 15:09 (WEAO1)
6]0508 |0550 |06:43  |07:35 | 07:32 14:36 (WEAO1) | 08:23 14:47 (WEAO1)
| 21:55 |21:15 | 20:07 | 18:55 | 16:49 29  15:05 (WEAO1) [ 16:12 21 15:08 (WEAOT1)
710509 |0552  |06:45 |07:37  |07:34 14:35 (WEAO1) | 08:24 14:49 (WEAOT)
| 21:54 |21:13 | 20:05 | 18:53 | 16:47 31 15:06 (WEAO1) [16:11 19 15:08 (WEAO1)
8105:10 | 05:53 | 06:46 107:38 107:36 14:34 (WEAO1) | 08:26 14:50 (WEAO1)
| 21:54 |21:11 | 20:03 | 18:51 | 16:45 33  15:07 (WEAO1) | 16:11 17 15:07 (WEAOT1)
9]0511  |0555 |06:48  |07:40  |07:37 14:33 (WEAO1) | 08:27 14:51 (WEAO1)
|21:53 |21:09 | 20:00 | 18:48 | 16:43 34 1507 (WEAO1) [ 16:10 15 15:06 (WEAO1)
101 05:12 | 05:57 | 06:50 | 07:42 1 07:39 14:33 (WEAO1) | 08:28 14:53 (WEAO1)
|21:52 |21:07 | 19:58 | 18:46 | 16:42 35 15.08 (WEAO1) [ 16:10 13 15:06 (WEAOT1)
11]05:13 | 05:58 | 06:52 | 07:44 | 07:41 14:33 (WEAO1) | 08:29 14:54 (WEAOQ1)
12151 |21:05  |1956  |18:44  [16:40 37 1510 (WEAO1) [16110 12 15:06 (WEAO1)
12 05:14 | 06:00 | 06:53 | 07:45 1 07:43 14:33 (WEAO1) | 08:30 14:56 (WEAO1)
| 21:50 |21:03 | 19:53 | 18:41 | 16:38 37 1510 (WEAO1) [ 16:10 9 15:05 (WEAO1)
13105:15 | 06:02 | 06:55 | 07:47 | 07:45 14:33 (WEAO1) | 08:31 14:58 (WEAO1)
| 21:50 |21:01 | 19:51 | 18:39 | 16:37 37 15:10 (WEAO1) | 16:09 5 15:03 (WEAO1)
14| 05:16 | 06:04 | 06:57 | 07:49 | 07:47 14:33 (WEAO1) | 08:32
|21:49  |2059  |19:48  |18:37  |16:85 38 1511 (WEAO1) [16:09
15105:17 | 06:05 | 06:58 1 07:51 | 07:49 14:33 (WEAO1) | 08:33
|21:48  |2057  |19:46  |18:34  |16:34 38 1511 (WEAO1) [16:09
16105:19 | 06:07 | 07:00 | 07:53 | 07:50 14:33 (WEAO1) | 08:34
|21:46  |2055  |19:43  |18:82  [16:82 38 1511 (WEAO1) [16:10
17 105:20 | 06:09 1 07:02 | 07:55 1 07:52 14:33 (WEAO1) | 08:35
|21:45 |20:53 | 19:41 | 18:30 | 16:31 38 1511 (WEAO1) [ 16:10
18]05:21 | 06:10 1 07:03 |1 07:56 1 07:54 14:33 (WEAO1) | 08:36
|21:44  |2051  |19:89  |1828  [1629 38 1511 (WEAO1) [16:10
1910523  |06:12  |07:05 |07:58 | 07:56 14:34 (WEAO1) | 08:37
|21:43 | 20:49 | 19:36 | 18:25 | 16:28 38 15:12 (WEAO1) [ 16:10
200524 | 06:14 | 07:07 | 08:00 1 07:58 14:34 (WEAO1) | 08:37
12142 |20:46  |19:34  [1823  |16:26 38  15:12 (WEAO1) | 16:10
2110525 | 06:16 | 07:09 | 08:02 | 07:59 14:35 (WEAO1) | 08:38
|21:40  |20:44  [19:81  [1821  [16:25 37 1512 (WEAO1) [ 16:11
22|05:27 06147  |07:10  |08:04 | 08:01 14:34 (WEAO1) | 08:39
121:39  |20:42  [19:29  [18:19  [16:24 37 1511 (WEAO1) [16:11
2310528 | 06:19 107:12 | 08:06 | 08:03 14:35 (WEAO1) | 08:39
|21:388  |20:40  |19:26  |1817  |1628 36 1511 (WEAO1) [16:12
2410530 |06:21  |07:14  |08:07  |08:05 14:36 (WEAO1) | 08:40
|21:36  |20:38  [19:24  [1815 [1622 35 1511 (WEAO1) [16:12
2510531 | 06:22 1 07:16 | 08:09 | 08:06 14:37 (WEAO1) | 08:40
121:35  |20:35  [19:22  [1812  |16:20 34 15:11 (WEAO1) | 16:13
260533  |06:24  |07:47  |07:11 | 08:08 14:37 (WEAO1) | 08:40
]21:33  |20:83  [19:19  [17:10  [16:19 34 1511 (WEAO1) [16:14
2710534  |06:26  |07:19 0718 |08:10 14:38 (WEAO1) | 08:41
|21:32  |20:31  [1947  [17:08  [16:18 33  15:11 (WEAO1) | 16:14
2810536 |06:28 |07:21  |07:15  |08:11 14:40 (WEAO1) | 08:41
| 21:30 | 20:28 | 19:14 | 17:06 | 16:17 31 1511 (WEAO1) [ 16:15
290537 | 06:29 | 07:22 107:17 108:13 14:40 (WEAO1) | 08:41
|21:29 | 20:26 | 19:12 | 17:04 | 16:16 30 15:10 (WEAO1) | 16:16
30/05:39  |06:31  [07:24 0719 | 08:14 14:41 (WEAO1) | 08:41
|21:27 | 20:24 | 19:10 117:02 | 16:16 29 15:10 (WEAOT1) | 16:17
3110540 0633 | 10721 | | 08:41 15:08 (WEAO1)
21:25 | 20:22 | | 17:00 | |16:18 3 15111 (WEA01)
Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | | | | 963 | 240
Red.Sonnenscheinwahrsch. | | | | | 0.23 | 0.14
Reduktion Betriebsdauer | | | | | 1.00 | 1.00
Reduktion Windrichtung | | | | | 0.70 | 0.70
Gesamte Reduklion | | | | | 0.16 | 0.10
Met.wahrsch.Beschattung | | | | | 154 | 24
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung: Ausdruck/Seite Deutsche e
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/13
- Pool 1B und 3A P— WdeUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1007 - Am Pool 1, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

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

1]08:41 1 08:13 15:14 (WEA01) | 07:17 | 07:04 | 0556 | 05:08

116:19 1709 38 15:52 (WEAO1) [18:08  |20:00  |20:53 | 21:42

2108:41 1 08:11 15:14 (WEAO1) | 07:15 | 07:02 | 05554 | 05:07

| 16:20 [17:11 38 15:52 (WEA01) | 18:05 | 20:01 | 20:55 |21:43

3108:41 |1 08:10 15:16 (WEAO1) | 07:13 | 06:59 | 05:52 | 05:06

| 16:21 [1712 36 15:52 (WEAO1) |18:07  |20:08  |20:57 | 21:44

4] 08:41 | 08:08 15:16 (WEAO1) | 07:11 | 0657  |0551 | 05:06

| 16:22 [17:14 36 15:52 (WEAO1) | 18:08 | 20:05 | 20:58 | 21:45

5108:40 | 08:06 15:16 (WEAO01) | 07:08 | 06:55 | 05:49 | 05:05

| 16:24 |17:16 36 15:52 (WEA01) | 18:10 | 20:07 | 21:00 |21:46

6]08:40 | 08:05 15:17 (WEAO01) | 07:06 | 06:52 | 05:47 | 05:04

|116:25 1718 34 15:51 (WEAO1) [18:12  |20:09  |21:02  |21:47

7 08:40 1 08:03 15:17 (WEAO1) | 07:04  |06:50  |05:45 | 05:03

|16:26 1720 34 15:51 (WEAO1) | 18:14  |20:10  |21:04  |21.48

8108:39 | 08:01 15:18 (WEAO01) | 07:01 | 06:48 | 05:43 | 05:03

|16:28 |1722 32 15:50 (WEAO1) |18:16  |20:12  |21:05 | 21:49

9]08:39 | 07:59 15:19 (WEAO1) | 0659 | 06:45 | 05:41 | 05:02

|16:29 |1724 30 15:49 (WEAO1) | 18:18  |20:14  [21:07  |2150

10108:38 | 07:57 15:21 (WEAO01) | 06:57 | 06:43 | 05:39 | 05:02

1 16:30 |1726 27 1548 (WEAO1)|18:20  |20:16  [21:09  |21:51

11]08:38 | 07:55 15:22 (WEAO1) | 06:54 | 06:41 | 05:37 | 05:01

| 16:32 |17:28 25 15:47 (WEAO1) | 18:21 |20:17 |21:11 | 21:52

12| 08:37 15:23 (WEAO01) | 07:53 15:24 (WEAOT1) | 06:52 | 06:38 | 05:36 | 05:01

| 16:33 9  15:32 (WEAO01) | 17:30 21 15:45 (WEA01) | 18:23 |20:19 |21:12 |21:53

13 08:36 15:21 (WEAO1) | 07:51 15:26 (WEAO01) | 06:50 | 06:36 | 05:34 | 05:01

| 16:35 13 15:34 (WEAO1) | 17:32 17 15:43 (WEAO1) | 18:25 | 20:21 |21:14 |21:53

1410835 15:20 (WEAOT1) | 07:49 15:30 (WEAO1) | 06:47 | 06:34  |05:82 | 05:00

| 16:36 16 15:36 (WEAO1) | 17:34 10 15:40 (WEAO1) | 18:27 | 20:23 |21:16 | 21:54

151 08:34 15:19 (WEAO1) | 07:47 | 06:45 | 06:31 | 05:31 | 05:00

116:38 19 1538 (WEAD1) | 17:36 11829  |2025  |21:47  |2155

16| 08:34 15:18 (WEAO1) | 07:45 |06:42 | 0629  |0529 | 05.00

| 16:40 22 1540 (WEAO01) | 17:38 | 18:31 | 20:26 |21:19 | 21:55

17108:33 15:18 (WEAO1) | 07:43 | 06:40 | 06:27 | 05:27 | 05:00

[16:41 23 1541 (WEAO1) | 17:40 |18:32  |20:28 2120|2156

18| 08:32 15:17 (WEAO1) | 07:41 | 06:38 | 06:24 | 05:26 | 05:00

| 16:43 26 1543 (WEAO01) | 17:42 | 18:34 | 20:30 | 21:22 | 21:56

19 08:31 15:16 (WEAO1) | 07:39 106:35 | 06:22  |0524 | 05:00

| 16:45 27 15143 (WEAO1) | 17:44 | 18:36 | 20:32 |21:24 | 21:57

20108:29 15:16 (WEAO1) | 07:37 | 06:33 | 06:20 | 05:23 | 05:00

|16:46 29 1545 (WEAO1) | 17:46 118:38  |20:3¢  |2125  |2157

21108:28 15:16 (WEAOQ1) | 07:35 | 06:31 | 06:18 | 05:21 | 05:00

| 16:48 30 15:46 (WEAO1) | 17:47 | 18:40 | 20:35 | 21:27 | 21:57

22108:27 15:15 (WEAO1) | 07:33 106:28 | 06:16  |0520 | 05:00

| 16:50 31 15:46 (WEAO1) | 17:49 | 18:42 |20:37 |21:28 |21:57

23108:26 15:15 (WEAO01) | 07:31 | 06:26 | 06:13 | 05:19 | 05:00

| 16:52 33 15:48 (WEAO1) | 17:51 | 18:43 | 20:39 | 21:30 |21:58

24108:25 15:14 (WEAO1) | 07:29 106:23  |06:11  |05:17 | 05:00

| 16:54 34 15:48 (WEAO01) | 17:53 | 18:45 | 20:41 |21:31 |21:58

25108:23 15:14 (WEAO1) | 07:26 | 06:21 | 06:09 | 05:16 | 05:01

116:55 35  15:49 (WEAD1) | 17:55 118:47  |20:43  |21:833  |2158

26 | 08:22 15:14 (WEAO1) | 07:24 |06:19  |06:07 |05:15 | 0501

| 16:57 35 1549 (WEAO1) | 17:57 | 18:49 | 20:44 |21:34 |21:58

27 | 08:21 15:14 (WEAO1) | 07:22 106:16 | 06:05  |05:13  |05:02

11659 37 1551 (WEAD1) | 17:59 1851 2046  |21:35  |21:58

28108:19 15:14 (WEAO1) | 07:20 |06:14 | 06:03  |05:12 | 05:02

| 17:01 37 1551 (WEAO01) | 18:01 | 18:52 | 20:48 |21:37 |21:58

29108:18 15:14 (WEAO1) | 1 06:11 | 06:01 1 05:11 | 05:03

[17:03 37 1551 (WEAO1) | | 18:54 | 20:50 |21:38 |21:58

30108:16 15:14 (WEAO1) | | 07:09 | 05:59 | 05:10 | 05:03

| 17:05 38  15:52 (WEAO1) | | 19:56 | 20:51 | 21:39 | 21:57
31]08:15 15:14 (WEAOT) | 107:07 | 105:09 |
11707 38 1552 (WEAO1) | 1958 | |21:41 |

Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | 569 | 414 | | | |
Red.Sonnenscheinwahrsch. | 0.19 | 0.29 | | | |
Reduktion Betriebsdauer | 1.00 | 1.00 | | | |
Reduktion Windrichtung | 0.70 | 0.70 | | | |
Gesamte Reduktion | 0.13 | 0.20 | | | |
Met.wahrsch.Beschattung | 75 | 83 | | | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /14
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1007 - Am Pool 1, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Juli |August  |SeptembetOktober |November |Dezember
110504 |0542 |06:34 | 07:26 0722 14:51 (WEAO1) | 08:16 1505 (WEAO1)
12157 |21:24  |2019  [19:07 |1658 26  15:17 (WEAO1) | 16:15 9 15:14 (WEAO1)
210505 |0544 |06:36 | 07:28 |107:24 14:50 (WEAO1) | 08:17
| 21:57 |21:22 120:17 | 19:05 | 16:56 28  15:18 (WEAO1) | 16:14
3105:05 | 05:45 | 06:38 1 07:29 |07:26 14:49 (WEAOQ1) | 08:19
| 21:56 | 21:20 |120:15 | 19:02 | 16:54 30 15:19 (WEAO1) | 16:13
4105:06 | 05:47 | 06:40 | 07:31 14:48 (WEAOQ1) | 08:20
| 21:56 |21:18 | 20:12 | 19:00 32 15:20 (WEAO1) | 16:13
5105:07 | 05:48 | 06:41 107:33 14:47 (WEAOQ1) | 08:22
12155 |21:47  |20:10 1858 33 15:20 (WEAO1) | 16:12
6]05:08 | 05:50 | 06:43 | 07:35 14:46 (WEAOQ1) | 08:23

35 15:21 (WEAOT) | 16:12
14:46 (WEAO1) | 08:24
35 15:21 (WEAO1) | 16:11
14:45 (WEAO1) | 08:26
37 15:22 (WEAOT) | 16:11
14:45 (WEAO1) | 08:27
37 15:22 (WEAOT) | 16:10
14:45 (WEAO1) | 08:28
37 15:22 (WEAO1) [ 16:10
14:46 (WEAO1) | 08:29
37 15:23 (WEAOT) [ 16:10
14:46 (WEAO1) | 08:30
37 15:23 (WEAOT) | 16:10
14:46 (WEAO1) | 08:31
37 15:23 (WEAOT) | 16:09
14:46 (WEAO1) | 08:32
37 15:23 (WEAOT) | 16:09

15105:17 | 06:05 | 06:58 | 07:51 14:47 (WEAO1) | 08:33
|21:48  |2057  |19:46 | 18:34 36 15:23 (WEAO1) | 16:09
1610519 [06:07  |07:00 | 0753 14:47 (WEAQT) | 08:34 14:04 (WEA02)
|21:46  |20:55  [19:43 [ 18:32 36 15:23 (WEAO1) | 16:10 2 14:06 (WEAO2)
17 105:20 | 06:09 1 07:02 1 07:54 14:48 (WEAO1) | 08:35 14:03 (WEA02)
|21:45  |20:53  [19:41 1880 35 15:23 (WEAO1) | 16:10 5 14:08 (WEA02)
18]05:21  [06:10  |07:03 | 07:56 14:48 (WEAOT1) | 08:36 14:03 (WEA02)
|21:44  |2051  |19:39 | 18:28 35 15:23 (WEAO1) | 16:10 7 14:10 (WEAO2)
1910523 0612 |07:05 | 07:58 14:49 (WEAO1) | 08:37 14:02 (WEA02)
|21:43  |20:49  |19:836 1825 34 15:23 (WEAO1) | 16:10 8  14:10 (WEA02)
20| 05:24 | 06:14 | 07:07 | 08:00 14:50 (WEAOQ1) | 08:37 14:03 (WEA02)
|21:42  |20:46  |19:34 1828 33 15:23 (WEAO1) | 16:10 8 14:11 (WEA02)
2110525 | 06:16  |07:09 | 08:02 14:51 (WEAQT) | 08:38 14:03 (WEA02)
|21:40  |20:44  |1931 | 18:21 31 15:22 (WEAO1) | 16:11 9 14:12 (WEAO2)
2210527 06117 0710 | 08:04 14:51 (WEAOT1) | 08:39 14:03 (WEA02)
12139 |20:42  |1929  |18:19 30 1521 (WEAD1) | 16:11 9 14:12 (WEA02)
2310528  |06:19  |07:12 | 08:06 108:03 14:52 (WEAOT1) | 08:39 14:04 (WEA02)
|21:38  |20:40  |19:26 | 18147 1623 29 15:21 (WEAO1) | 16:12 9 14:13 (WEA02)
2410530  |06:21  |07:14 | 08:07 | 08:05 14:53 (WEAO1) | 08:40 14:05 (WEA02)
|21:36  |20:88  [19:24 1815 |1622 27  15:20 (WEAO1) | 16:12 8  14:13 (WEA02)
2510531 | 06:22 | 07:16 | 08:09 | 08:06 14:54 (WEAOQ1) | 08:40 14:05 (WEA02)
121835  |2085  |19:22  |18:12 1620 26  15:20 (WEAO1) | 16:13 8 14:13 (WEA02)
26105:33  |06:24  |07:17  |07:11 | 08:08 14:56 (WEAQT) | 08:40 14:06 (WEA02)
|21:33  |20:83  [19:19  [17:10 [16:19 23 15119 (WEAO1) | 16:14 7 14:13 (WEA02)
2710534  |06:26  |07:19  |07:13 |08:10 14:57 (WEAOT) | 08:41 14:08 (WEA02)
12182 |2081  [19:17  |17:08 |16:18 22 15119 (WEAO1) | 16:14 6 14:14 (WEAO2)
2810536 |0628  |07:21  |07:15 |08:11 14:59 (WEAOT) | 08:41 14:09 (WEA02)
|21:30  |20:28  |19:14  |17:06 |16:17 19 15:18 (WEAO1) | 16:15 4 14:13 (WEA02)
290537 | 06:29 | 07:22 107:17 14:58 (WEAO1) | 08:13 15:00 (WEAOT1) | 08:41
12129 |20:26  [19:12  [17:04 13 1511 (WEAD1) [16:116 16  15:16 (WEAO1) | 16:16
3010539  [06:31  |07:24  |07:19 14:55 (WEAO1) | 08:14 15:02 (WEAOT) | 08:41
|21:27 | 20:24 | 19:10 117:02 18 15:13 (WEAO1) | 16:16 13 15:15 (WEAO1) | 16:17
3110540 | 06:33 | |07:21 14:53 (WEAO1) | | 08:41
2125|2022 | [17:00 22 15:15 (WEAO1) | | 16:18
Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | | | 53 | 923 | 99
Red.Sonnenscheinwahrsch. | | | | 0.29 | 0.23 | 0.14
Reduktion Betriebsdauer | | | | 1.00 | 1.00 | 1.00
Reduktion Windrichtung | | | | 0.70 | 0.70 | 0.67
Gesamte Reduktion | | | | 021 | 0.16 | 0.09
Met.wahrsch.Beschattung | | | | 11 | 148 | 9
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung: Ausdruck/Seite Deutsche e
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/15
- Pool 1B und 3A P— WdeUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1007a - Am Pool 3A, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

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

1]08:41 14:15 (WEA02) | 08:13 15:30 (WEA01) | 07:17 | 07:04 | 0556 | 05:08

116119 17 1432 (WEA02) [17:09 85 16:05 (WEAO1) | 1803  |20:00  |20:53  |21:42

2108:41 14:16 (WEA02) | 08:11 15:29 (WEAO1) | 07:15 | 07:02 | 05554 | 05:07

| 16:20 16 14:32 (WEA02) | 17:11 36 16:05 (WEA01) | 18:05 | 20:01 | 20:55 |21:43

3108:41 14:18 (WEA02) | 08:10 15:30 (WEAO1) | 07:13 | 06:59 | 05:52 | 05:06

[1621 14 1432 (WEA02) [ 17112 86 16:06 (WEAO1) | 18:07  |20:03  |20:57  |21:44

4] 08:41 14:18 (WEA02) | 08:08 15:30 (WEAO1) | 07:11 | 0657  |0551 | 05:06

[16:22 14 1432 (WEA02) [ 17114 87 16:07 (WEAO1) | 18:08  |20:05 |20:58  |21:45

5108:40 14:20 (WEAQ2) | 08:06 15:30 (WEAO01) | 07:08 | 06:55 | 05:49 | 05:05

1624 11 1431 (WEA02) [17:16 37 1607 (WEAO1) | 18:10  |20:07  |21:00  |21:46

6]08:40 14:21 (WEA02) | 08:05 15:30 (WEAO01) | 07:06 | 06:52 | 05:47 | 05:04

|116:25 9 1430 (WEA02) |17:18 37 16:07 (WEAO1) [18:12  |20:09  |21:02  |21:47

7 08:40 14:25 (WEA02) | 08:03 15:30 (WEAO1) | 07:04  |06:50  |05:45 | 05:03

|16:26 4 1429(WEA02) | 1720 37 16:07 (WEAO1) |18:14  |20:10  |21:04  |21.48

8108:39 | 08:01 15:30 (WEAO01) | 07:01 | 06:48 | 05:43 | 05:03

|16:28 1722 37 16:07 (WEAO1) |18:16  |20:12  |21:05 | 21:49

9]08:39 | 07:59 15:31 (WEAO1) | 0659 | 06:45 | 05:41 | 05:02

|16:29 |1724 36 16:07 (WEAO1) [18:18  |20:14  [21:07  |2150

10108:38 | 07:57 15:31 (WEAO1) | 06:57 | 06:43 | 05:39 | 05:02

1 16:30 |17:26 35 16:06 (WEAO1) | 18:20  |20:16  |21:09  |2151

11]08:38 | 07:55 15:32 (WEAO01) | 06:54 | 06:41 | 05:37 | 05:01

| 16:32 1728 34 16:06 (WEAO1) [18:21  |20:17  |21:11  |2152

12| 08:37 | 07:53 15:32 (WEAOT1) | 06:52 | 06:38 | 05:36 | 05:01

116:33 |17:30 33 16:05(WEAO1)|18:23  |20:19  [21:12  |2153

13108:36 1 07:51 15:33 (WEAO01) | 06:50 | 06:36 | 05:34 | 05:01

116:35 1782 32 16:05 (WEAO1) |18:25  |20:21  |21:14 | 2158

1410835 | 07:49 15:35 (WEAO1) | 06:47 | 06:34  |05:82 | 05:00

|16:36 1734 29 16:04 (WEAO1) |18:27  |20:23  |21:16  |2154

151 08:34 | 07:47 15:36 (WEAO1) | 06:45 | 06:31 | 05:31 | 05:00

|16:38 11736 27 16:08 (WEAO1) |18:29  |20:25  |21:17  |2155

16| 08:34 | 07:45 15:38 (WEAD1) | 06:42 | 06:29 | 0529 | 05:00

| 16:40 [17:38 24  16:02 (WEAO1) | 18:31 | 20:26 |21:19 | 21:55

17108:33 | 07:43 15:39 (WEAO1) | 06:40 | 06:27 | 05:27 | 05:00

| 16:41 | 17:40 20 15:59 (WEAO1) | 18:32 | 20:28 |21:20 |21:56

18| 08:32 1 07:41 15:41 (WEAO01) | 06:38 | 06:24 | 05:26 | 05:00

| 16:43 | 17:42 15 15:56 (WEAO1) | 18:34 | 20:30 | 21:22 | 21:56

19 08:31 1 07:39 15:47 (WEAO1) | 06:35  |06:22  |05:24 | 05:00

| 16:45 | 17:44 4 1551 (WEAO1) | 18:36 | 20:32 |21:24 | 21:57

20 08:29 | 07:37 | 06:33 | 06:20 | 05:23 | 05:00

| 16:46 | 17:46 118:38  |20:3¢  |2125  |2157

21108:28 1540 (WEAOQ1) | 07:35 | 06:31 | 06:18 | 05:21 | 05:00

| 16:48 11 1551 (WEAO1) | 17:47 | 18:40 | 20:35 | 21:27 | 21:57

22| 08:27 15:37 (WEAO1) | 07:33 10628 |06:16  |0520 | 05:00

| 16:50 16 15:53 (WEAD1) | 17:49 | 18:42 |20:37 |21:28 |21:57

23108:26 15:36 (WEAO1) | 07:31 | 06:26 | 06:13 | 05:19 | 05:00

| 16:52 20 15:56 (WEAO1) | 17:51 | 18:43 | 20:39 | 21:30 |21:58

24108:25 15:34 (WEAO1) | 07:29 106:23  |06:11  |05:17 | 05:00

| 16:54 23 1557 (WEAO01) | 17:53 | 18:45 | 20:41 |21:31 |21:58

25108:23 15:34 (WEAOQ1) | 07:26 | 06:21 | 06:09 | 05:16 | 05:01

116:55 25 1559 (WEAO1) | 17:55 118:47  |20:43  |21:833  |2158

26 | 08:22 15:33 (WEAOT1) | 07:24 |06:19  |06:07 |05:15 | 0501

| 16:57 27  16:00 (WEAO01) | 17:57 | 18:49 | 20:44 |21:34 |21:58

27| 08:21 15:33 (WEAO1) | 07:22 | 06:16 | 06:05 105:13 | 05:02

11659 28 16:01 (WEAD1) | 17:59 1851 2046  |21:35  |21:58

28108:19 15:32 (WEAO1) | 07:20 | 06:14 | 06:03 | 05:12 | 05:02

| 17:01 30 16:02 (WEAO1) | 18:01 | 18:52 | 20:48 |21:37 |21:58

29108:18 15:31 (WEAO1) | 1 06:11 | 06:01 1 05:11 | 05:03

[17:03 32 16:03 (WEAOT) | | 18:54 | 20:50 |21:38 |21:57

30]08:16 15:31 (WEAO1) | | 07:09 | 05:59 | 05:10 | 05:03

| 17:05 33 16:04 (WEAO1) | | 19:56 | 20:51 | 21:39 | 21:57
31]08:15 15:30 (WEAOT) | 107:07 | 105:09 |
| 17:07 35 16:05 (WEAO1) | | 19:58 | |21:41 |

Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | 365 | 581 | | | |
Red.Sonnenscheinwahrsch. | 0.19 | 0.29 | | | |
Reduktion Betriebsdauer | 1.00 | 1.00 | | | |
Reduktion Windrichtung | 0.70 | 0.71 | | | |
Gesamte Reduktion | 0.13 | 0.20 | | | |
Met.wahrsch.Beschattung | 48 | 17 | | | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/16
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1007a - Am Pool 3A, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Juli |August  |SeptembetOktober |November |Dezember
1]05:04 | 05:42 | 06:34 | 07:26 |07:22 15:01 (WEAOQ1) | 08:16
12157 |21:24  |20:19  [19:07 |1658 35 15:36 (WEAO1) | 16:15
2]05:05 |0544  |06:36 | 07:28 |07:24 15:00 (WEAOT) | 08:17
12157 |21:22  |20:17  [19:05 16556 36  15:36 (WEAO1) | 16:14
3105:05 | 05:45 | 06:38 1 07:29 |07:26 15:00 (WEAOQ1) | 08:19
12156 |21:20  |20:15 [ 19:02 1654 36 15:36 (WEAO1) | 16:13
4105:06 | 05:47 | 06:40 | 07:31 15:00 (WEAOQ1) | 08:20
|21:56 |28 |20:12  [19:00 36 15:36 (WEAO1) | 16:13
5105:07 | 05:48 | 06:41 107:33 15:00 (WEAO1) | 08:22
12155 |21:47  |20:10 | 1858 36 15:36 (WEAD1) | 16:12
6]05:08 | 05:50 | 06:43 | 07:35 15:00 (WEAOQ1) | 08:23 14:10 (WEA02)
12155 |21:15  |20:07 | 1855 36 15:36 (WEAO1) | 16:12 4 14:14 (WEAO2)
710509  |0552 0645  |07:37 15:00 (WEAO1) | 08:24 14:09 (WEA02)
|2154  |21:43  |20:05 1853 36 15:36 (WEAO1) | 16:11 8  14:17 (WEA02)
8105:10 | 05:53 | 06:46 107:38 15:00 (WEAO1) | 08:26 14:07 (WEA02)
121554 |21:41  |20:03 | 1851 36 15:36 (WEAO1) [16:11 11 14:18 (WEAO2)
90511 |0555  |06:48 | 07:40 15:00 (WEAQT) | 08:27 14:06 (WEA02)
|2153  |21:09  |20:00  |18:48 36 15:36 (WEAO1) [ 16:10 14 14:20 (WEAO2)
1010512 |0557  |06:50 | 07:42 15:00 (WEAO1) | 08:28 14:07 (WEA02)
|21:52  |21:07  |1958 | 18:46 36 1536 (WEAD1) [ 16:10 14 14:21 (WEAO2)
1110513 |0558  |06:52 | 07:44 15:02 (WEAQT) | 08:29 14:06 (WEA02)
[21551  |21:05  [1956 | 18:44 35 15:37 (WEAO1) [ 16:10 16  14:22 (WEAO2)
12 05:14 | 06:00 | 06:53 | 07:45 15:02 (WEAO1) | 08:30 14:06 (WEA02)
]21:50  |21:03  |1953 | 18:41 34 1536 (WEAO1) [ 16:10 17  14:23 (WEA02)
13105:15 | 06:02 | 06:55 | 07:47 15:03 (WEAO1) | 08:31 14:06 (WEA02)
|21:49 2101|1951 | 18:39 33 15:36 (WEAO1) [ 16:09 18  14:24 (WEA02)
1410516 | 06:04 | 0657 | 07:49 15:04 (WEAOT) | 08:32 14:06 (WEA02)
|21:49  |20:59  |19:48 | 18:37 31 15:35 (WEAO1) [ 16:09 19 14:25 (WEAO2)
15105:17 | 06:05 | 06:58 1 07:51 15:04 (WEAO1) | 08:33 14:06 (WEA02)
|21:48  |2057  |19:46 | 18:34 31 1535 (WEAD1) [ 16:09 19 14:25 (WEA02)
1610519  |06:07  |07:00  |07:53 15:05 (WEAQT) | 08:34 14:06 (WEA02)
|21:46  |20:55  [19:43 [ 18:32 29 15:34 (WEAO1) [ 16:10 20  14:26 (WEAO2)
17 105:20 | 06:09 1 07:02 1 07:54 15:07 (WEAO1) | 08:35 14:07 (WEA02)
|21:45  |20:53  [19:41 1880 26 1533 (WEAD1) [ 16:10 20  14:27 (WEAO2)
18]05:21 | 06:10 1 07:03 |1 07:56 15:08 (WEAO1) | 08:36 14:07 (WEA02)
|21:44  |2051  |19:39 | 18:28 24 1532 (WEAO1) [ 16:10 21 14:28 (WEAO2)
1910523 0612 |07:05 | 07:58 15:09 (WEAO1) | 08:37 14:07 (WEA02)
|21:43  |20:49  |19:836 1825 22 1531 (WEAO1) [ 16:10 21 14:28 (WEAO2)
20]05:24  |06:14  |07:07 | 08:00 15:11 (WEAO1) | 08:37 14:08 (WEA02)
|21:42  |20:46  |19:34 1828 19 15:30 (WEAD1) [ 16:10 21 14:29 (WEA02)
21]0525 |06:16  |07:09 | 08:02 15:13 (WEAQT) | 08:38 14:09 (WEA02)
|21:40  |20:44  |1931 | 18:21 16 15:29 (WEAO1) [ 16:11 21 14:30 (WEAO2)
2210527 |06:17 | 07:10 | 08:04 15:15 (WEAO1) | 08:39 14:09 (WEA02)
12139 |20:42  |1929  |18:19 11 1526 (WEAD1) [ 16:11 21 14:30 (WEA02)
2310528 | 06:19 107:12 | 08:06 |0803 | 08:39 14:10 (WEA02)
|21:38  |20:40  |19:26 | 18147 |16:23 [16:12 21 14:31 (WEA02)
2410530  |06:21  |07:14 | 08:07 16:15 (WEAD1) | 08:05 | 08:40 14:10 (WEA02)
|21:36  |20:88  [19:24 1815 9 16:24 (WEAO1) | 16:22 [16:12 21 14:31 (WEAO2)
2510531 | 06:22 | 07:16 | 08:09 16:11 (WEAO1) | 08:06 | 08:40 14:10 (WEA02)
12185  |20:85  |19:22  [18:12 17 1628 (WEAO1) | 16:20 [16:13 21 14:31 (WEAO2)
26105:33  |06:24  |07:17  |07:11 15:08 (WEAO1) | 08:08 | 08:40 14:10 (WEA02)
|21:33  |20:83  [19:19  [17:10 22 1530 (WEAO1) [ 16119 [16:14 21 14:31 (WEAO2)
27105:34  |06:226  |07:19 | 07:18 15:06 (WEAO1) | 08:10 | 08:41 14:12 (WEA02)
|21:82  |20:81  |19:17  [17:08 25 1531 (WEAO1) |16:18 |16:14 20 14:32 (WEAO2)
280536  |06:28  |07:21  |07:15 15:05 (WEAO1) | 08:11 | 08:41 14:12 (WEA02)
|21:30  |20:28  [19:14  [17:06 28 1533 (WEAO1) [ 16117 [16:15 20 14:32 (WEAO2)
290537 | 06:29 | 07:22 107:17 15:04 (WEAO1) | 08:13 | 08:41 14:13 (WEA02)
12129 |2026  [19:12  [17:04 30 1534 (WEAO1) [16:16 |16:16 19 14:32 (WEAO2)
30]05:39  |06:31  |07:24 | 07:19 15:03 (WEAO1) | 08:14 | 08:41 14:14 (WEA02)
|21:27 | 20:24 | 19:10 117:02 31 15:34 (WEAO1) | 16:16 |16:17 19 14:33 (WEA02)
3110540 | 06:33 | |07:21 15:02 (WEAO1) | | 08:41 14:15 (WEA02)
2125|2022 | [17:00 33 1535 (WEAO1) | |16:18 18 14:33 (WEA02)
Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | | | 195 | 670 | 465
Red.Sonnenscheinwahrsch. | | | | 0.29 | 0.23 | 0.14
Reduktion Betriebsdauer | | | | 1.00 | 1.00 | 1.00
Reduktion Windrichtung | | | | 0.71 | 0.71 | 0.68
Gesamte Reduktion | | | | 021 | 0.16 | 0.09
Met.wahrsch.Beschattung | | | | 40 | 107 | 44
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung: Ausdruck/Seite Deutsche e
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /17
- Pool 1B und 3A P— WdeUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1008 - Am Pool 3, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

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

1108:41 14:18 (WEA02) | 08:13 15:38 (WEA01) | 07:17 | 07:04 | 0556 | 05:08

116:19 22 1440 (WEA02) [ 1709 32  16:10 (WEAO1) | 18:03  |20:00  |20:58  |21:42

2108:41 14:20 (WEA02) | 08:11 15:37 (WEAO1) | 07:15 | 07:02 | 05554 | 05:07

| 16:20 20 14:40 (WEA02) [ 17:11 33 16:10 (WEAO1) | 18:05 | 20:01 | 20:55 |21:43

3108:41 14:21 (WEAQ2) | 08:10 15:38 (WEA01) | 07:13 | 06:59 | 05:52 | 05:06

11621 19 1440 (WEA02) | 1742 34  16:12 (WEAO1) | 18:07  |20:03  |20:57  |21:44

40841 1421 (WEA02) | 08:08 15:37 (WEAO1) [07:11  [0657  |0551 | 0506

116:22 19 1440 (WEAO2) [ 1744 35 1612 (WEAO1) | 18:08  |20:05  |20:58  |21:45

5108:40 14:23 (WEAQ2) | 08:06 15:37 (WEAO01) | 07:08 | 06:55 | 05:49 | 05:05

116224 17 1440 (WEA02) [17:16 36  16:13 (WEAO1) | 18:10  |20:07  |21:00  |21:46

6]08:40 14:23 (WEA02) | 08:05 15:37 (WEAO01) | 07:06 | 06:52 | 05:47 | 05:04

11625 16 1439 (WEA02) [1748 36 1613 (WEAO1) | 1812  |20:00  |21:02  |21:47

7 08:40 14:25 (WEA02) | 08:03 15:37 (WEAO1) | 07:04  |06:50  |05:45 | 05:03

11626 14 1439 (WEA02) [1720 36 1613 (WEAO1) |18:14  |20:10  |21:04  |21:48

8108:39 14:26 (WEA02) | 08:01 15:37 (WEAO01) | 07:01 | 06:48 | 05:43 | 05:03

11628 12 1438 (WEA02) |1722 36 1613 (WEAO1) |18:16  |20:12  |21:05  |21:49

9]08:39 14:28 (WEA02) | 07:59 15:37 (WEAO1) | 0659 | 06:45 | 05:41 | 05:02

| 16:29 9 1437 (WEAO2) | 17:24 36 16:13 (WEAO1) | 1818  |20:14  [21:07  |21:50

10108:38 14:32 (WEAQ2) | 07:57 15:37 (WEAO1) | 06:57 | 06:43 | 05:39 | 05:02

1 16:30 3 14:35(WEA02) | 17:26 36 16:13 (WEAO1) | 18:20  |20:116  [21:09  |2151

11]08:38 | 07:55 15:37 (WEAO01) | 06:54 | 06:41 | 05:37 | 05:01

| 16:32 11728 36 16:13 (WEAO1) | 18:21  [20:17  [21:41  [2152

12| 08:37 | 07:53 15:38 (WEAO1) | 06:52 | 06:38 | 05:36 | 05:01

116:33 |17:30 35 16:13 (WEAO1) | 18:23  [20:19  [21:12  |2153

13108:36 1 07:51 15:39 (WEAO01) | 06:50 | 06:36 | 05:34 | 05:01

116:35 |17:82 83 1612 (WEAO1) | 18:25  |20:21  |21:14  |2158

1410835 | 07:49 15:39 (WEAO1) | 06:47 | 06:34  |05:82 | 05:00

|16:36 |17:3¢ 33  16:12 (WEAO1) | 18:27  |20:23  [21:16  |2154

15108:34 | 07:47 15:40 (WEAO1) | 06:45 | 06:31 | 05:31 | 05:00

|16:38 11736 31 16:11 (WEAO1) | 1829  |20:25  |21:17  |2155

16 08:34 | 07:45 15:41 (WEAO1) [06:42  [0629  |0529 | 05:00

| 16:40 [17:38 29  16:10 (WEAO1) | 18:31 | 20:26 |21:19 | 21:55

17108:33 | 07:43 15:42 (WEAO1) | 06:40 | 06:27 | 05:27 | 05:00

| 16:41 1740 26 16:08 (WEAO1) | 18:32  |20:28  [21:20  |2156

18108:32 1 07:41 15:44 (WEAO01) | 06:38 | 06:24 | 05:26 | 05:00

| 16:43 | 17:42 23 16:07 (WEAO1) | 18:34 | 20:30 | 21:22 | 21:56

19 08:31 1 07:39 15:46 (WEAO1) | 06:35  |06:22  |05:24 | 05:00

| 16:45 | 17:44 19 16:05 (WEAO1) | 18:36 | 20:32 |21:24 | 21:57

20 08:29 | 07:37 15:49 (WEAO01) | 06:33 | 06:20 | 05:23 | 05:00

| 16:46 | 17:46 14 16:03 (WEAO1) | 18:38 | 20:34 |21:25 | 21:57

21108:28 | 07:35 | 06:31 | 06:18 | 05:21 | 05:00

| 16:48 | 17:47 | 18:40 | 20:35 | 21:27 | 21:57

22 08:27 1 07:33 | 06:28 | 06:16 | 05:20 | 05:00

| 16:50 | 17:49 |1842  |20:37  |21:28  |21:57

23] 08:26 107:31 | 06:26 | 06:13 | 05:19 | 05:00

| 16:52 | 17:51 |18:43 2030  |21:30  |21:58

24108:25 15:47 (WEAO1) | 07:29 106:23  |06:11  |05:17 | 05:00

| 16:54 10 15:57 (WEAO01) | 17:53 | 18:45 | 20:41 |21:31 |21:58

25]08:23 15:45 (WEAO01) | 07:26 | 06:21 | 06:09 | 05:16 | 05:01

116:55 15 16:00 (WEAO1) | 17:55 118:47  |20:43  |21:833  |2158

26 | 08:22 15:43 (WEAOT1) | 07:24 |06:19  |06:07 |05:15 | 0501

11657 19 16:02 (WEAO1) | 17:57 |18:49 2044  |21:34  |21:58

270821 15:42 (WEAO1) | 07:22 |06:16  |06:05 0518 | 05:02

11659 23 16:05 (WEAD1) | 17:59 1851 2046  |21:35  |21:58

2808:19 1541 (WEAO1) | 07:20 |06:14  |06:03 0512 | 05:02

| 17:01 25 16:06 (WEAOT1) | 18:01 | 18:52 | 20:48 |21:37 |21:58

29108:18 15:40 (WEAO1) | 1 06:11 | 06:01 1 05:11 | 05:03

117:03 27 1607 (WEAO1) | |1854 2050 |21:38 | 21:57

30]08:16 15:40 (WEAO1) | | 07:09 | 05:59 | 05:10 | 05:03

| 17:05 29 16:09 (WEAO1) | | 19:56 | 20:51 | 21:39 | 21:57
31]08:15 15:39 (WEAOT) | 107:07 | 105:09 |
117:07 30 16:09 (WEAO1) | 1958 | |21:41 |

Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | 329 | 629 | | | |
Red.Sonnenscheinwahrsch. | 0.19 | 0.29 | | | |
Reduktion Betriebsdauer | 1.00 | 1.00 | | | |
Reduktion Windrichtung | 0.70 | 0.71 | | | |
Gesamte Reduktion | 0.13 | 0.20 | | | |
Met.wahrsch.Beschattung | 43 | 127 | | | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/18
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1008 - Am Pool 3, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Juli |August  |SeptembetOktober |November |Dezember
1]05:04 | 05:42 | 06:34 | 07:26 |07:22 1507 (WEAOQ1) | 08:16
12157 |21:24  |20:19  [19:07 |16:58 36  15:43 (WEAO1) | 16:15
2]05:05 |0544  |06:36 | 07:28 |07:24 15:07 (WEAOT1) | 08:17
12157 |21:22  |20:17  [19:05 1656 36  15:43 (WEAO1) | 16:14
3105:05 | 05:45 | 06:38 1 07:29 |07:26 15:06 (WEAO1) | 08:19 14:15 (WEA02)
12156 |21:20  |20:15 [ 19:02 1654 37 15:43 (WEAO1) | 16:13 3 14:18 (WEA02)
4|05:06 |05:47  |06:40 | 07:31 15:06 (WEAQT) | 08:20 14:12 (WEA02)
|21:56 |28 |20:12  [19:00 37 15:43 (WEAO1) | 16:13 9 1421 (WEAO2)
5[05:07 |0548  |06:41  |07:33 15:06 (WEAO1) | 08:22 14:11 (WEA02)
12155 |21:47  |20:10 | 1858 37 1543 (WEAD1) [ 16112 12 14:23 (WEA02)
6]05:08 | 05:50 | 06:43 | 07:35 15:06 (WEAOQ1) | 08:23 14:10 (WEA02)
|21:55  |21:15  |20:07 | 1855 37 1543 (WEAO1) [ 16:12 14 14:24 (WEAO2)
710509  |0552 0645  |07:37 15:07 (WEAO1) | 08:24 14:10 (WEA02)
|21:54  |21:13 2005 | 1858 35 1542 (WEAO1) [ 16:11 16 14:26 (WEAO2)
8]05:10 0553  |06:46  |07:38 15:07 (WEAO01) | 08:26 14:10 (WEA02)
121554 |21:41  |20:03 | 1851 35 1542 (WEAO1) [16:11 17 14:27 (WEA02)
90511 |0555  |06:48 | 07:40 15:07 (WEAQT1) | 08:27 14:09 (WEA02)
|2153  |21:09  |20:00  |18:48 35 1542 (WEAO1) [ 16:10 19 14:28 (WEAO2)
1010512 |0557  |06:50 | 07:42 15:08 (WEAO1) | 08:28 14:10 (WEA02)
|21:52  |21:07  |1958 | 18:46 33 1541 (WEAD1) [ 16:10 19 14:29 (WEA02)
1110513 |0558  |06:52 | 07:44 15:10 (WEAQT) | 08:29 14:10 (WEA02)
[21551  |21:05  [1956 | 18:44 32 1542 (WEAO1) [ 16:10 20  14:30 (WEAO2)
12 05:14 | 06:00 | 06:53 | 07:45 15:11 (WEAOT1) | 08:30 14:10 (WEA02)
]21:50  |21:03  |1953 | 18:41 30 1541 (WEAO1) [ 16:10 21 14:31 (WEAO2)
1310515  |06:02 | 0655 | 07:47 15:11 (WEAOT) | 08:31 14:10 (WEA02)
|21:49 2101|1951 | 18:39 29 1540 (WEAO1) [ 16:09 21  14:31 (WEA02)
1410516 | 06:04 | 0657 | 07:49 15:13 (WEAOT) | 08:32 14:10 (WEA02)
|21:49  |20:59  |19:48 | 18:37 26 15:39 (WEAO1) [ 16:09 22  14:32 (WEAO2)
1510517 |06:05 | 06:58 | 07:51 15:14 (WEAO1) | 08:33 14:10 (WEA02)
|21:48  |2057  |19:46 | 18:34 24 1538 (WEAD1) [ 16:09 23  14:33 (WEA02)
1610519  |06:07  |07:00  |07:53 15:15 (WEAQT) | 08:34 14:10 (WEA02)
|21:46  |20:55  [19:43 [ 18:32 22 1537 (WEAO1) [ 16:10 23 14:33 (WEAO2)
17 105:20 | 06:09 1 07:02 1 07:54 15:17 (WEAO1) | 08:35 14:11 (WEA02)
|21:45  |20:53  [19:41 1880 19 15:36 (WEAD1) [ 16:10 23 14:34 (WEA02)
180521 |06:10  |07:08 | 0756 15:19 (WEAOT1) | 08:36 14:11 (WEA02)
|21:44  |2051  |19:39 | 18:28 15 15:34 (WEAO1) | 16:10 24 14:35 (WEA02)
1910523 0612 |07:05 | 07:58 15:22 (WEAO1) | 08:37 14:11 (WEA02)
|21:43  |20:49  |19:836 1825 9 1531 (WEAO1) [16:10 24 14:35 (WEAO2)
200524 | 06:14 | 07:07 | 08:00 | 08:37 14:12 (WEA02)
|21:42  |20:46  |19:34 1828 [16:10 24 14:36 (WEAO2)
21]0525 |06:16  |07:09 | 08:02 | 08:38 14:13 (WEA02)
|21:40  |20:44  |1931 | 18:21 [16:11 24 14:37 (WEAO2)
2210527 |06:17 | 07:10 | 08:04 16:22 (WEAO1) | 08:01 | 08:39 14:13 (WEA02)
12139 |20:42  |1929  |18:19 8  16:30 (WEAO1) | 16:24 [16:11 23 14:36 (WEAO2)
23]05:28  |06:19  |07:12 | 08:06 16:18 (WEA01) | 08:03 | 08:39 14:14 (WEA02)
|21:38  |20:40  |19:26  [18:17 16  16:34 (WEAO1) [ 16:23 [16:12 23 14:37 (WEA02)
2410530  |06:21  |07:14 | 08:07 16:15 (WEAD1) | 08:05 | 08:40 14:14 (WEA02)
|21:36  |20:38  [19:24  [18:15 21 16:36 (WEAO1) [ 16:22 [16:12 24 14:38 (WEAO2)
2510531 | 06:22 1 07:16 | 08:09 16:13 (WEAO1) | 08:06 | 08:40 14:14 (WEA02)
12185  |20:85  |19:22  [18:12 25 16:38 (WEAO1) | 16:20 [16:13 24 14:38 (WEAO2)
26105:33  |06:24  |07:17  |07:11 15:12 (WEAO1) | 08:08 | 08:40 14:14 (WEA02)
|21:33  |20:83  [19:19  [17:10 27  15:39 (WEAO1) [ 16119 [16:14 24 14:38 (WEAO2)
27105:34  |06:226  |07:19 | 07:18 15:10 (WEAO1) | 08:10 | 08:41 14:16 (WEA02)
|21:82  |20:831  [19:17  [17:08 30 1540 (WEAO1) | 16:18 |16:14 23 14:39 (WEAO2)
280536  |06:28  |07:21  |07:15 15:09 (WEAO1) | 08:11 | 08:41 14:16 (WEA02)
121:30  |20:28  [19:14  [17:06 32 1541 (WEAO1) [ 16117 [16:15 23 14:39 (WEAO2)
290537 | 06:29 | 07:22 107:17 15:09 (WEAO1) | 08:13 | 08:41 14:17 (WEA02)
12129 |2026  [19:12  [17:04 33 1542 (WEAO1) [16:16 [16:16 23 14:40 (WEAO2)
30]05:39  |06:31  |07:24 | 07:19 15:08 (WEAO1) | 08:14 | 08:41 14:18 (WEA02)
|21:27 | 20:24 | 19:10 117:02 34 15:42 (WEAO1) | 16:16 |16:17 22 14:40 (WEA02)
3110540 | 06:33 | |07:21 15:07 (WEAO1) | | 08:41 14:18 (WEA02)
2125|2022 | [17:00 35 1542 (WEAO1) | [16:18 22 14:40 (WEAO2)
Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | | | 261 | 564 | 589
Red.Sonnenscheinwahrsch. | | | | 0.29 | 0.23 | 0.14
Reduktion Betriebsdauer | | | | 1.00 | 1.00 | 1.00
Reduktion Windrichtung | | | | 0.71 | 0.71 | 0.68
Gesamte Reduktion | | | | 021 | 0.16 | 0.09
Met.wahrsch.Beschattung | | | | 54 | 91 | 56
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche .

Bericht PS14005.A0

¢ s
Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

32’13270 Heinfeld Mit newen [0 A 12092014 16:18/ 19 Dauische Lol
einfelde it neuen I0s Am -09. 18/ o
- Pool 1B und 3A inenierter Amwerdier: WdeU I‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1009 - Am Pool 5A, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

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

1108:41 14:25 (WEA02) | 08:13 15:50 (WEA01) | 07:17 | 07:04 | 0556 | 05:08

116119 24 1449 (WEA02) [17:09 25 16:15 (WEAO1) | 18:03  |20:00  |20:53  |21:42

2108:41 14:26 (WEA02) | 08:11 15:48 (WEAO1) | 07:15 | 07:02 | 05554 | 05:07

| 16:20 24 14:50 (WEA02) [ 17:11 28  16:16 (WEA01) | 18:05 | 20:01 | 20:55 |21:43

3108:41 14:27 (WEAQ2) | 08:10 15:49 (WEAO01) | 07:13 | 06:59 | 05:52 | 05:06

[16:21 23 1450 (WEA02) [ 1712 29 16:18 (WEAO1) | 18:07  |20:03  |20:57  |21:44

40841 1427 (WEA02) | 08:08 15:48 (WEAO1) | 07:11 | 0657  |0551 | 05:06

|16:22 23 1450 (WEA02) [17:14 31  16:19 (WEAO1) | 18:08  |20:05 |20:58  |21:45

5108:40 14:28 (WEAQ2) | 08:06 15:47 (WEAO01) | 07:08 | 06:55 | 05:49 | 05:05

| 16:24 22 1450 (WEA02) | 17:16 33 16:20 (WEAO1) | 18:10 | 20:07 | 21:00 |21:46

6]08:40 14:28 (WEA02) | 08:05 15:47 (WEAD1) | 07:06 | 06:52 | 0547 | 05:04

[16:25 22 1450 (WEA02) [17:18 83  16:20 (WEAO1) [ 1812  [20:09  |21:02  |21:47

7 08:40 14:30 (WEA02) | 08:03 15:46 (WEAO1) | 07:04  |06:50  |05:45 | 05:03

|16:26 20 1450 (WEAO2) [17:20 35 16:21 (WEAO1) | 18:14  [20:10  |21:04  |21:48

8108:39 14:31 (WEA02) | 08:01 15:46 (WEAO01) | 07:01 | 06:48 | 05:43 | 05:03

1628 19 1450 (WEA02) [17:22 85 16:21 (WEAO1) | 18:16  |20:12  |21:05  |21:49

9]08:39 14:31 (WEA02) | 07:59 15:46 (WEAO1) | 0659 | 06:45 | 05:41 | 05:02

11629 18 1449 (WEA02) [ 1724 35 1621 (WEAO1) 1818  |20:14  |21:07  |21:50

10108:38 14:33 (WEAQ2) | 07:57 15:46 (WEAO1) | 06:57 | 06:43 | 05:39 | 05:02

116:30 16 1449 (WEA02) [1726 35 1621 (WEAO1)|1820  |20:16  |21:09 | 21:51

1108:38 14:35 (WEA02) | 07:55 15:46 (WEAO1) | 06:54 | 06:41  |05:37 | 05:01

11632 14 1449 (WEA02) [ 1728 36 1622 (WEAO1) | 1821 20417  |21:41  |21:52

12| 08:37 14:36 (WEA02) | 07:53 15:46 (WEAO1) | 06:52 | 06:38 | 05:36 | 05:01

| 16:33 11 1447 (WEA02) | 17:30 36 16:22 (WEA01) | 18:23 |20:19 |21:12 |21:53

13 08:36 14:39 (WEAQ2) | 07:51 15:46 (WEAO01) | 06:50 | 06:36 | 05:34 | 05:01

| 16:35 7 1446 (WEA02) | 17:32 35 16:21 (WEAO1) | 18:25 | 20:21 |21:14 |21:53

1410835 | 07:49 15:47 (WEAO1) | 06:47 | 06:34  |05:82 | 05:00

|16:36 |17:34 34 16:21 (WEAO1) | 18:27  |20:23  |21:16  |2154

151 08:34 | 07:47 15:47 (WEAO1) | 06:45 | 06:31 | 05:31 | 05:00

|16:38 11736 34 16:21 (WEAO1) | 1829  |20:25  |21:17  |2155

16 08:34 | 07:45 15:48 (WEAO1) | 06:42 | 0629 0529  |05:00

| 16:40 |17:38 33 16:21 (WEAO1) [ 18:31  |20:26  |21:19  |2155

17108:33 | 07:43 15:48 (WEAO1) | 06:40 | 06:27 | 05:27 | 05:00

| 16:41 |17:40 31 1619 (WEAO1)|18:32  |20:28  |21:20  |2156

18| 08:32 1 07:41 15:49 (WEAO01) | 06:38 | 06:24 | 05:26 | 05:00

| 16:43 | 17:42 29 16:18 (WEAO1) | 18:34 | 20:30 | 21:22 | 21:56

19 08:31 1 07:39 15:51 (WEAO1) | 06:35 0622  |05:24 | 05:00

| 16:45 | 17:44 26 16:17 (WEA01) | 18:36 | 20:32 |21:24 | 21:57

20108:29 | 07:37 15:52 (WEAO1) | 06:33 | 06:20 | 05:23 | 05:00

| 16:46 | 17:46 24 16:16 (WEAO1) | 18:38 | 20:34 |21:25 | 21:57

2108:28 | 07:35 1554 (WEAO1) [ 06:31  [06:18  |0521 | 05:00

| 16:48 | 17:47 20 16:14 (WEAO1) | 18:40 | 20:35 | 21:27 | 21:57

22108:27 1 07:33 15:56 (WEAO1) | 06:28 | 06:16 | 05:20 | 05:00

116:50 |17:49 15 16:11 (WEAO1) | 18:42  |20:37  |21:28  |2157

23] 08:26 107:31 16:02 (WEAO1) | 06:26 | 06:13 | 05:19 | 05:00

| 16:52 11751 3 16:05 (WEAO1) | 18:43  |20:39  |21:30 | 21:58

24108:25 1 07:29 106:23  |06:11  |05:17 | 05:00

| 16:54 |17:53 | 18:45 | 20:41 |21:31 |21:58

25]08:23 | 07:26 | 06:21 | 06:09 | 05:16 | 05:01

116:55 117:55 118:47  |20:43  |21:833  |2158

26 | 08:22 | 0724 |06:19  |06:07 |05:15 | 0501

| 16:57 | 17:57 | 18:49 | 20:44 |21:34 |21:58

27| 08:21 | 07:22 | 06:16 | 06:05 105:13 | 05:02

116:59 |17:59 1851 2046  |21:35  |21:58

28108:19 15:56 (WEAO1) | 07:20 | 06:14 | 06:03 | 05:12 | 05:02

| 17:01 11 16:07 (WEAO1) | 18:01 | 18:52 | 20:48 |21:37 |21:58

29108:18 15:53 (WEAO1) | 1 06:11 | 06:01 1 05:11 | 05:03

[17.03 17 16:10 (WEAD1) | |18:54  |2050 |21:38  |2157

30]08:16 15:52 (WEAO1) | | 07:09 | 05:59 | 05:10 | 05:03

| 17:05 21 16:13 (WEAO1) | | 19:56 | 20:51 | 21:39 | 21:57
31]08:15 15:51 (WEAOT) | 107:07 | 105:09 |
11707 23 16:14 (WEAO1) | 1958 | |21:41 |

Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | 315 | 675 | | | |
Red.Sonnenscheinwahrsch. | 0.19 | 0.29 | | | |
Reduktion Betriebsdauer | 1.00 | 1.00 | | | |
Reduktion Windrichtung | 0.69 | 0.71 | | | |
Gesamte Reduktion | 0.13 | 0.20 | | | |
Met.wahrsch.Beschattung | 41 | 137 | | | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/ 20
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1009 - Am Pool 5A, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

[Juli |August  |SeptembefOktober |November |Dezember

110504  |0542  |06:34 | 07:26 |07:22 15:15 (WEAQT1) | 08:16 14:18 (WEA02)

12157 |21:24  |20:19  [19:07 1658 36  15:51 (WEAO1) [16:15 11 14:29 (WEA02)

2]05:05 |0544  |06:36 | 07:28 |07:24 15:15 (WEAOT1) | 08:17 14:17 (WEA02)

12157 |21:22  |20:17  [19:05 1656 36 15:51 (WEAO1) [ 16:14 14 14:31 (WEA02)

3105:05 | 05:45 | 06:38 1 07:29 |07:26 15:15 (WEAO1) | 08:19 14:16 (WEA02)

12156 |21:20  |20:15 [ 19:02 1654 36 15:51 (WEAD1) [ 16:113 16 14:32 (WEA02)

4|05:06 |05:47  |06:40 | 07:31 15:16 (WEAQT) | 08:20 14:15 (WEA02)

|21:56 |28 |20:12  [19:00 34 1550 (WEAO1) [ 16:13 18  14:33 (WEAO2)

5[05:07 |0548  |06:41  |07:33 15:16 (WEAO1) | 08:22 14:16 (WEA02)

12155 |21:47  |20:10 | 1858 34 1550 (WEAD1) [ 16112 19 14:35 (WEAO2)

6]05:08 | 05:50 | 06:43 | 07:35 15:16 (WEAOQ1) | 08:23 14:15 (WEA02)

|21:55  |21:15  |20:07 | 1855 34 1550 (WEAO1) [ 16:12 20  14:35 (WEAO2)

710509  |0552 0645  |07:37 15:17 (WEAO1) | 08:24 14:15 (WEA02)

|21:54  |21:13 2005 | 1858 32 1549 (WEAO1) [ 16:11 22 14:37 (WEAO2)

8]05:10 0553  |06:46  |07:38 15:18 (WEAO01) | 08:26 14:15 (WEA02)

121554 |21:41  |20:03 | 1851 30 1548 (WEAO1) [16:11 22 14:37 (WEA02)

90511 |0555  |06:48 | 07:40 15:18 (WEAQT1) | 08:27 14:15 (WEA02)

|2153  |21:09  |20:00  |18:48 30 1548 (WEAO1) [ 16:10 23 14:38 (WEAO2)

1010512 |0557  |06:50 | 07:42 15:19 (WEAOT1) | 08:28 14:16 (WEA02)

|21:52  |21:07  |1958 | 18:46 28 1547 (WEAD1) [ 16:10 23 14:39 (WEA02)

1110513 |0558  |06:52 | 07:44 15:21 (WEAQT) | 08:29 14:16 (WEA02)

[21551  |21:05  [1956 | 18:44 26 1547 (WEAO1) [ 16:10 24 14:40 (WEAO2)

12 05:14 | 06:00 | 06:53 | 07:45 15:23 (WEAOT1) | 08:30 14:16 (WEA02)

]21:50  |21:03  |1953 | 18:41 23 1546 (WEAO1) [ 16:10 24 14:40 (WEAO2)

1310515  |06:02 | 0655 | 07:47 15:24 (WEAOT) | 08:31 14:16 (WEA02)

|21:49 2101|1951 | 18:39 20 1544 (WEAO1) [ 16:09 25  14:41 (WEAO2)

1410516 | 06:04 | 0657 | 07:49 15:26 (WEAOT) | 08:32 14:16 (WEA02)

|21:49  |20:59  |19:48 | 18:37 16 1542 (WEAO1) [ 16:09 25  14:41 (WEAO2)

1510517 |06:05 | 06:58 | 07:51 15:29 (WEAO1) | 08:33 14:16 (WEA02)

|21:48  |2057  |19:46 | 18:34 11 15:40 (WEAD1) [ 16:09 26 14:42 (WEA02)

16105:19 | 06:07 | 07:00 | 07:53 | 08:34 14:17 (WEA02)

|21:46  |20:55  [19:43 [ 18:32 [16:10 25  14:42 (WEAO2)

17 105:20 | 06:09 1 07:02 1 07:54 | 08:35 14:17 (WEA02)

|21:45  |20:53  [19:41 1880 [16:10 26 14:43 (WEAO2)

18]05:21 | 06:10 1 07:03 |1 07:56 | 08:36 14:18 (WEA02)

|21:44  |2051  |19:39 | 18:28 [16:10 26 14:44 (WEAO2)

1910523 0612 |07:05 | 07:58 | 08:37 14:18 (WEA02)

|21:43  |20:49  |19:836 1825 [16:10 26 14:44 (WEAO2)

200524 | 06:14 | 07:07 | 08:00 16:30 (WEAOT) | 08:37 14:18 (WEA02)

|21:42  |20:46  |19:34 1823 10 16:40 (WEAOT) [16:10 27 14:45 (WEAO2)

21]0525 |06:16  |07:09 | 08:02 16:26 (WEAO1) | 08:38 14:19 (WEA02)

|21:40  |20:44  [19:31  [1821 17 1643 (WEAO1) [16:11 27 14:46 (WEAO2)

2210527 |06:17 | 07:10 | 08:04 16:24 (WEAO1) | 08:39 14:19 (WEA02)

12139 |20:42  [1929  [18:19 21 1645 (WEAO1) [16:11 26 14:45 (WEAO2)

23]05:28  |06:19  |07:12 | 08:06 16:22 (WEAO1) | 08:39 14:20 (WEA02)

121:38  |20:40  |19:26  [18:17 25 16:47 (WEAO1) [16:12 26 14:46 (WEAO2)

2410530  |06:21  |07:14 | 08:07 16:20 (WEAO1) | 08:40 14:20 (WEA02)

|21:36  |20:38  [19:24  |18:15 28 1648 (WEAO1) [16:12 27 14:47 (WEAO2)

25|05:31  |06:22  |07:16 | 08:09 16:19 (WEAOT) | 08:40 14:21 (WEA02)

12185  |20:85  |19:22  [18:12 30 1649 [WEA01)|1620 [16:13 26 14:47 (WEAO2)

26105:33  |06:24  |07:17  |07:11 15:18 (WEAO1) | 08:08 | 08:40 14:21 (WEA02)

|21:33  |20:83  [19:19  [17:10 32 1550 (WEAO1) [ 16119 [16:14 26 14:47 (WEAO2)

2710534  |06:26 | 07:19 | 07:13 15:17 (WEAO1) | 08:10 | 08:41 14:22 (WEA02)

|21:82  |20:81  |19:17  |17:08 33 1550 (WEAO1) | 16:18 |16:14 26 14:48 (WEAO2)

280536  |06:28  |07:21  |07:15 15:17 (WEAO1) | 08:11 | 08:41 14:23 (WEA02)

|21:30  |20:28  |19:14  [17:06 33 1550 (WEAO1) [ 16:17 [16:15 25  14:48 (WEAO2)

290537 | 06:29 | 07:22 107:17 15:16 (WEAO1) | 08:13 | 08:41 14:23 (WEA02)

12129 |2026  [19:12  [17:04 35 1551 (WEAO1) [16:16 [16:16 26 14:49 (WEAO2)

30]05:39  |06:31  |07:24 | 07:19 15:16 (WEAO1) | 08:14 14:20 (WEA02) | 08:41 14:24 (WEA02)

|21:27 | 20:24 | 19:10 117:02 35  15:51 (WEAO1) | 16:16 7 14:27 (WEAQ2) | 16:17 25 14:49 (WEA02)

3110540 | 06:33 | |07:21 15:16 (WEAO1) | | 08:41 14:25 (WEA02)

2125|2022 | [17:00 35 1551 (WEAO1) | [16:18 24 14:49 (WEAO2)

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | | | 334 | 433 | 726
Red.Sonnenscheinwahrsch. | | | | 0.29 | 0.23 | 0.14
Reduktion Betriebsdauer | | | | 1.00 | 1.00 | 1.00
Reduktion Windrichtung | | | | 0.71 | 0.71 | 0.69
Gesamte Reduktion | | | | 021 | 0.16 | 0.10
Met.wahrsch.Beschattung | | | | 69 | 70 | 69
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche .

Bericht PS14005.A0

¢ s
Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

:/J(;' 3270 Heinfeld Mit newen [0 A 12092014 16:18/ 21 Dauische it
1327 einfelde it neuen 10s Am .09. 18/ ®
- Pool 1B und 3A inenierter Amwerdier: WdeU I‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1010 - Am Pool 5B, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

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

1108:41 14:25 (WEA02) | 08:13 15:53 (WEA01) | 07:17 | 07:04 | 0556 | 05:08

116119 25 1450 (WEA02) [17:09 23  16:16 (WEAO1) | 18:03  |20:00  |20:53  |21:42

2108:41 14:26 (WEA02) | 08:11 15:52 (WEAO1) | 07:15 | 07:02 | 0554 | 05:07

| 16:20 25  14:51 (WEA02) [ 17:11 25 16:17 (WEA01) | 18:05 | 20:01 | 20:55 |21:43

3108:41 14:27 (WEAQ2) | 08:10 15:51 (WEAO1) | 07:13 | 06:59 | 05:52 | 05:06

[16:21 24 1451 (WEA02) [ 17112 28 16:19 (WEAO1) | 18:07  |20:03  |20:57  |21:44

40841 1427 (WEA02) | 08:08 15:51 (WEAO1) | 07:11 | 0657  |0551 | 05:06

|16:22 24 1451 (WEA02) [17:14 29  16:20 (WEAO1) | 18:08  |20:05 |20:58  |21:45

5108:40 14:28 (WEAQ2) | 08:06 15:50 (WEAO01) | 07:08 | 06:55 | 05:49 | 05:05

|16:24 24 1452 (WEA02) [17:16 31 1621 (WEAO1) | 18:10  |20:07  |21:00  |21:46

6]08:40 14:28 (WEA02) | 08:05 15:49 (WEAD1) | 07:06 | 06:52 | 0547 | 05:04

[16:25 23 1451 (WEA02) [17:18 83  16:22 (WEAO1) [ 1812  [20:09  |21:02  |21:47

7 08:40 14:30 (WEA02) | 08:03 15:49 (WEAO1) | 07:04  |06:50  |05:45 | 05:03

11626 22 1452(WEA02) [1720 33 1622 (WEAO1) |18:14  |20:10  |21:04  |21:48

8108:39 14:30 (WEA02) | 08:01 15:48 (WEAO01) | 07:01 | 06:48 | 05:43 | 05:03

[16:28 21 1451 (WEA02) [17:22 85 16:23 (WEAO1) | 18:16  |20:12  |21:05  |21:49

9]08:39 14:31 (WEA02) | 07:59 15:48 (WEAO1) | 0659 | 06:45 | 05:41 | 05:02

11629 20 1451 (WEA02) [1724 35 1623 (WEAO1) 1818  |20:14  |21:07  |21:50

10108:38 14:33 (WEAQ2) | 07:57 15:48 (WEAO1) | 06:57 | 06:43 | 05:39 | 05:02

116:30 18 1451 (WEA02) [1726 35 1623 (WEAO1)|18:20  |20:16  |21:09 | 21:51

1108:38 14:34 (WEA02) | 07:55 15:48 (WEAD1) | 06:54 | 06:41  |05:37 | 05:01

11632 17 1451 (WEA02) [1728 36 1624 (WEAO1) | 1821 20417  |21:41  |21:52

12| 08:37 14:35 (WEA02) | 07:53 15:48 (WEAO1) | 06:52 | 06:38 | 05:36 | 05:01

| 16:33 15 14:50 (WEAQ2) | 17:30 36 16:24 (WEA01) | 18:23 |20:19 |21:12 |21:53

13 08:36 14:37 (WEAQ2) | 07:51 15:48 (WEAO01) | 06:50 | 06:36 | 05:34 | 05:01

116:85 12 1449 (WEA02) [17:32 86 16:24 (WEAO1) | 18:25  |20:21  |21:14  |21:58

1410835 14:40 (WEA02) | 07:49 15:48 (WEAO1) | 06:47 | 06:34  |05:82 | 05:00

| 16:36 7 1447 (WEA02) | 17:34 36 16:24 (WEAO1) | 18:27 | 20:23 |21:16 | 21:54

151 08:34 | 07:47 15:49 (WEAO1) | 06:45 | 06:31 | 05:31 | 05:00

|16:38 11736 35 16:24 (WEAO1) |18:229  |20:25  |21:17  |2155

16 08:34 | 07:45 15:49 (WEAO1) | 06:42 | 0629 0529  |05:00

| 16:40 |17:38 34 16:23 (WEAO1) [18:31  |20:26  |21:19  |2155

17108:33 | 07:43 15:49 (WEAO1) | 06:40 | 06:27 | 05:27 | 05:00

| 16:41 | 17:40 33 16:22 (WEA01) | 18:32 | 20:28 |21:20 |21:56

18108:32 1 07:41 15:50 (WEAO01) | 06:38 | 06:24 | 05:26 | 05:00

| 16:43 | 17:42 31 16:21 (WEAO1) | 18:34 | 20:30 | 21:22 | 21:56

19 08:31 1 07:39 15:51 (WEAO1) | 06:35  |06:22  |05:24 | 05:00

| 16:45 | 17:44 30 16:21 (WEAO1) | 18:36 | 20:32 |21:24 | 21:57

20108:29 | 07:37 15:52 (WEAO01) | 06:33 | 06:20 | 05:23 | 05:00

| 16:46 | 17:46 28 16:20 (WEAO1) | 18:38 | 20:34 |21:25 | 21:57

2108:28 | 07:35 1554 (WEAO1) [ 06:31  [06:18  |0521 | 05:00

| 16:48 | 17:47 25  16:19 (WEAO1) | 18:40 | 20:35 | 21:27 | 21:57

22108:27 1 07:33 15:55 (WEAO01) | 06:28 | 06:16 | 05:20 | 05:00

| 16:50 | 17:49 21 16:16 (WEA01) | 18:42 |20:37 |21:28 |21:57

23] 08:26 107:31 15:57 (WEAO01) | 06:26 | 06:13 | 05:19 | 05:00

| 16:52 [ 17:51 17 16:14 (WEAO1) | 18:43 | 20:39 | 21:30 |21:58

24108:25 1 07:29 16:02 (WEAO1) | 06:23  |06:11 0517 | 05:00

| 16:54 11753 8 16:10 (WEAO1) | 18:45  |20:41  |21:31 | 21:58

25]08:23 | 07:26 | 06:21 | 06:09 | 05:16 | 05:01

116:55 117:55 118:47  |20:43  |21:833  |2158

26 | 08:22 | 0724 |06:19  |06:07 |05:15 | 0501

| 16:57 | 17:57 | 18:49 | 20:44 |21:34 |21:58

27| 08:21 | 07:22 | 06:16 | 06:05 105:13 | 05:02

116:59 |17:59 1851 2046  |21:35  |21:58

28] 08:19 | 07:20 | 06:14 | 06:03 | 05:12 | 05:02

| 17:01 | 18:01 | 18:52 | 20:48 |21:37 |21:58

29108:18 15:59 (WEAO1) | 1 06:11 | 06:01 1 05:11 | 05:03

117.03 9 16:08 (WEAO1) | |18:54  |2050 |21:38  |2157

30]08:16 15:57 (WEAO1) | | 07:09 | 05:59 | 05:10 | 05:03

| 17:05 15 16:12 (WEAO1) | | 19:56 | 20:51 | 21:39 | 21:57
31]08:15 15:55 (WEAOT) | 107:07 | 105:09 |
117:07 19 16:14 (WEAO1) | 1958 | |21:41 |

Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | 320 | 713 | | | |
Red.Sonnenscheinwahrsch. | 0.19 | 0.29 | | | |
Reduktion Betriebsdauer | 1.00 | 1.00 | | | |
Reduktion Windrichtung | 0.69 | 0.72 | | | |
Gesamte Reduktion | 0.13 | 0.20 | | | |
Met.wahrsch.Beschattung | 41 | 145 | | | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/ 22
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1010 - Am Pool 5B, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Juli |August  |SeptembetOktober |November |Dezember

110504  |0542  |06:34 | 07:26 |07:22 15:17 (WEAQT1) | 08:16 14:17 (WEA02)

12157 |21:24  |20:19  [19:07 |1658 36  15:53 (WEAO1) [ 16:15 15 14:32 (WEA02)

2]05:05 |0544  |06:36 | 07:28 |07:24 15:17 (WEAOT1) | 08:17 14:16 (WEA02)

12157 |21:22  |20:17  [19:05 1656 36  15:53 (WEAO1) [ 16:14 17 14:33 (WEA02)

3]05:05 |0545 |0638  |07:29 |07:26 15:17 (WEAO1) | 08:19 14:16 (WEA02)

12156 |21:20  |20:15 [ 19:02 1654 36  15:53 (WEAO1) [ 16:13 18 14:34 (WEA02)

4|05:06 |05:47  |06:40 | 07:31 15:18 (WEAQT) | 08:20 14:15 (WEA02)

|21:56 |28 |20:12  [19:00 34 1552 (WEAO1) [16:13 20  14:35 (WEAO2)

5[05:07 |0548  |06:41  |07:33 15:18 (WEAOT1) | 08:22 14:15 (WEA02)

12155 |21:47  |20:10 | 1858 34 1552 (WEAD1) [ 16112 21 14:36 (WEAO2)

6]0508 |0550 |0643  |07:35 15:19 (WEAOT) | 08:23 14:15 (WEA02)

|21:55  |21:15  |20:07 | 1855 32 1551 (WEAO1) [16:12 22 14:37 (WEAO2)

710509  |0552 0645  |07:37 15:20 (WEAO1) | 08:24 14:15 (WEA02)

|21:54  |21:13 2005 | 1858 30 1550 (WEAO1) [ 16:11 23 14:38 (WEAO2)

8]05:10 0553  |06:46  |07:38 15:20 (WEAO1) | 08:26 14:15 (WEA02)

121554 |21:41  |20:03 | 1851 30 1550 (WEAO1) [16:11 24 14:39 (WEA02)

90511 |0555  |06:48 | 07:40 15:21 (WEAOT1) | 08:27 14:15 (WEA02)

]21:53  [21:09  |20:00 | 18:48 28 1549 (WEAO1) [ 16:10 24 14:39 (WEAO2)

1010512 |0557  |06:50 | 07:42 15:23 (WEAOT1) | 08:28 14:16 (WEA02)

|21:52  |21:07  |1958 | 18:46 25 1548 (WEAD1) [ 16110 24 14:40 (WEAO2)

1110513 |0558  |06:52 | 07:44 15:25 (WEAQT) | 08:29 14:16 (WEA02)

[21551  |21:05  [1956 | 18:44 22 1547 (WEAO1) [ 16:10 25 14:41 (WEAO2)

12 05:14 | 06:00 | 06:53 | 07:45 15:27 (WEAOT1) | 08:30 14:16 (WEA02)

]21:50  |21:03  |1953 | 18:41 19 15:46 (WEAD1) [ 16:10 25 14:41 (WEAD2)

1310515  |06:02 | 0655 | 07:47 15:29 (WEAOT) | 08:31 14:16 (WEA02)

|21:49 2101|1951 | 18:39 15 15:44 (WEAO1) [ 16:09 26 14:42 (WEA02)

1410516 | 06:04 | 0657 | 07:49 15:33 (WEAOT) | 08:32 14:16 (WEA02)

|21:49  |20:59  |19:48 | 18:37 7 1540 (WEAO1) [ 16:09 26  14:42 (WEAO2)

15105:17 | 06:05 | 06:58 1 07:51 | 08:33 14:17 (WEA02)

|21:48  |2057  |19:46 | 18:34 [16:09 26  14:43 (WEAO2)

1610519  |06:07  |07:00 | 0753 | 08:34 14:17 (WEA02)

|21:46  |20:55  [19:43 [ 18:32 [16:10 27 14:44 (WEAO2)

17 105:20 | 06:09 1 07:02 1 07:54 | 08:35 14:18 (WEA02)

|21:45  |20:53  [19:41 1880 [16:10 26 14:44 (WEAO2)

18]05:21 | 06:10 1 07:03 |1 07:56 | 08:36 14:18 (WEA02)

|21:44  |2051  |19:39 | 18:28 [16:10 27 14:45 (WEA02)

1910523 0612 |07:05 | 07:58 16:31 (WEAO1) | 07:56 | 08:37 14:18 (WEA02)

|21:43  |20:49  [19:36  [1825 12 1643 (WEAO1) [ 16:28 [16:10 27 14:45 (WEAO2)

20]05:24  |06:14  |07:07 | 08:00 16:27 (WEAO1) | 07:58 | 08:37 14:19 (WEA02)

|21:42  |20:46  |19:34  [1823 19 1646 (WEAD1) | 16:26 [16:10 27 14:46 (WEAO2)

21]0525 |06:16  |07:09 | 08:02 16:25 (WEAO1) | 07:59 | 08:38 14:20 (WEA02)

|21:40  |20:44  [19:31  [1821 23 1648 (WEAO1) [16:25 [16:11 27 14:47 (WEAO2)

2210527 |06:17 | 07:10 | 08:04 16:23 (WEAO1) | 08:01 | 08:39 14:20 (WEA02)

12139 |20:42  [1929  [18:19 26 1649 (WEAO1) [ 16:24 [16:11 27 14:47 (WEAO2)

23]05:28  |06:19  |07:12 | 08:06 16:22 (WEA01) | 08:03 | 08:39 14:21 (WEA02)

|21:38  |20:40  |19:26  |18:17 28  16:50 (WEAO1) | 16:23 [16:12 27 14:48 (WEAO2)

2410530  |06:21  |07:14 | 08:07 16:21 (WEAD1) | 08:05 | 08:40 14:21 (WEA02)

|21:36  |20:38  |19:24  |18:15 30 1651 (WEAO1) [16:22 [16:12 27 14:48 (WEAO2)

2510531 | 06:22 1 07:16 | 08:09 16:20 (WEAO1) | 08:06 | 08:40 14:21 (WEA02)

12185  |20:85  |19:22  [18:12 32 1652 (WEAO1) | 16:20 [16:13 27 14:48 (WEAO2)

26105:33  |06:24  |07:17  |07:11 15:19 (WEAO1) | 08:08 | 08:40 14:21 (WEA02)

|21:33  |20:33  [19:19  [17:10 33 1552 (WEAO1) [ 16119 [16:14 27 14:48 (WEAO2)

27105:34  |06:226  |07:19 | 07:18 15:18 (WEAO1) | 08:10 | 08:41 14:22 (WEA02)

|21:82  |20:81  |19:17  [17:08 35 1553 (WEAO1) |16:18 |16:14 27 14:49 (WEAO2)

280536  |06:28  |07:21  |07:15 15:18 (WEAO1) | 08:11 | 08:41 14:23 (WEA02)

121:30  |20:28  |19:14  [17:06 35 1553 (WEAO1) [16:17 [16:15 27 14:50 (WEAO2)

290537 | 06:29 | 07:22 107:17 15:18 (WEAO1) | 08:13 14:20 (WEA02) | 08:41 14:23 (WEA02)

12129 |2026  |19:12  [17:04 35 1553 (WEAO1) [16:16 7 1427 (WEA02) [ 16:16 27  14:50 (WEAO2)

30]05:39  |06:31  |07:24 | 07:19 15:17 (WEAO1) | 08:14 14:18 (WEA02) | 08:41 14:24 (WEA02)

|21:27 | 20:24 | 19:10 117:02 36  15:53 (WEAO1) | 16:16 12 14:30 (WEAQ2) | 16:17 26 14:50 (WEA02)

3110540 | 06:33 | |07:21 15:17 (WEAO1) | | 08:41 14:25 (WEA02)

2125|2022 | [17:00 36 1553 (WEAO1) | [16:18 26 14:51 (WEAO2)

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | | | 380 | 403 | 765
Red.Sonnenscheinwahrsch. | | | | 0.29 | 0.23 | 0.14
Reduktion Betriebsdauer | | | | 1.00 | 1.00 | 1.00
Reduktion Windrichtung | | | | 0.72 | 0.71 | 0.69
Gesamte Reduktion | | | | 021 | 0.16 | 0.10
Met.wahrsch.Beschattung | | | | 79 | 65 | 73
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche .

Bericht PS14005.A0

¢ s
Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

32’13270 Heinfeld Mit newen [0 A 12092014 16:18 /23 Dauische Lol
einfelde it neuen I0s Am -09. 18/ o
- Pool 1B und 3A inenierter Amwerdier: WdeU I‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1011 - Am Pool 5C, 26188 Edwecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

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

1]08:41 14:22 (WEAQ2) | 08:13 15:58 (WEAOQ1) | 07:17 | 07:04 | 05:56 | 05:08

116:19 28 1450 (WEA02) [17:09 16  16:14 (WEAO1) | 18:03  |20:00  |20:58  |21:42

2108:41 14:23 (WEA02) | 08:11 15:56 (WEAO1) | 07:15 | 07:02 | 0554 | 05:07

| 16:20 27 14:50 (WEA02) [ 17:11 20 16:16 (WEAO1) | 18:05 | 20:01 | 20:55 |21:43

3108:41 14:24 (WEAQ2) | 08:10 15:55 (WEA01) | 07:13 | 06:59 | 05:52 | 05:06

1621 27 1451 (WEA02) | 1742 24  16:19 (WEAO1) | 18:07  |20:03  |20:57  |21:44

4108:41 14:24 (WEAOQ2) | 08:08 15:54 (WEAOQ1) | 07:11 | 06:57 | 05:51 | 05:06

| 16:22 27  14:51 (WEA02) | 17:14 26 16:20 (WEAO1) | 18:08 | 20:05 | 20:58 | 21:45

5108:40 14:25 (WEAQ2) | 08:06 15:52 (WEAO01) | 07:08 | 06:55 | 05:49 | 05:05

|16:24 26 1451 (WEA02) [17:16 29 1621 (WEAO1) | 18:10  |20:07  |21:00  |21:46

6]08:40 14:26 (WEA02) | 08:05 15:52 (WEAO01) | 07:06 | 06:52 | 05:47 | 05:04

11625 25 1451 (WEA02) [1748 30 1622 (WEAO1) | 1812  |20:00  |21:02  |21:47

7 08:40 14:27 (WEA02) | 08:03 15:51 (WEAO1) | 07:04  |06:50  |05:45 | 05:03

116226 24 1451 (WEAO2) [1720 32 1623 (WEAO1) | 18:14  |20:10  |21:04  |21:48

8108:39 14:27 (WEA02) | 08:01 15:50 (WEAO01) | 07:01 | 06:48 | 05:43 | 05:03

11628 24 1451 (WEA02) | 1722 34 16224 (WEAO1) | 18:16  |20:12  |21:05  |21:49

9]08:39 14:28 (WEA02) | 07:59 15:49 (WEAO1) | 0659 | 06:45  |05:41 | 05:02

116209 23 1451 (WEA02) [1724 35 1624 (WEAO1) [18:18  |20:14  |21:07  |21:50

10108:38 14:30 (WEAQ2) | 07:57 15:49 (WEAO01) | 06:57 | 06:43 | 05:39 | 05:02

116:30 21 1451 (WEA02) [1726 36 1625 (WEAO1) | 1820  |20:16  |21:09 | 21:51

11]08:38 1431 (WEA02) | 0755 15.49 (WEAO1) [ 0654  |06:41 | 0537 | 05:01

| 16:32 20  14:51 (WEA02) | 17:28 36 16:25 (WEAO1) | 18:21 |20:17 |21:11 | 21:52

12| 08:37 14:32 (WEA02) | 07:53 15:49 (WEAO1) | 06:52 | 06:38 | 05:36 | 05:01

| 16:33 18 14:50 (WEAQ2) | 17:30 37 16:26 (WEA01) | 18:23 |20:19 |21:12 |21:53

13108:36 14:33 (WEAQ2) | 07:51 15:49 (WEAO01) | 06:50 | 06:36 | 05:34 | 05:01

| 16:35 17 14:50 (WEA02) | 17:32 37 16:26 (WEAO1) | 18:25 | 20:21 |21:14 |21:53

1410835 14:35 (WEA02) | 07:49 15:49 (WEAO1) | 06:47 | 06:34  |05:82 | 05:00

| 16:36 14 1449 (WEA02) | 17:34 37 16:26 (WEAO1) | 18:27 | 20:23 |21:16 | 21:54

151 08:34 14:37 (WEAQ2) | 07:47 15:49 (WEAO1) | 06:45 | 06:31 | 05:31 | 05:00

116:38 11 1448 (WEA02) | 17:36 37 16:26 (WEAO1) | 1820  |20:25  |21:17  |21:55

16| 08:34 14:40 (WEAQ2) | 07:45 15:49 (WEAOQ1) | 06:42 | 06:29 | 05:29 | 05:00

| 16:40 5 1445 (WEA02) | 17:38 37 16:26 (WEAO1) | 18:31 | 20:26 |21:19 | 21:55

17108:33 | 07:43 15:49 (WEAO1) | 06:40 | 06:27 | 05:27 | 05:00

| 16:41 1740 36 16:25 (WEAO1) | 18:32  |20:28  [21:20  |2156

18108:32 1 07:41 15:49 (WEAO01) | 06:38 | 06:24 | 05:26 | 05:00

| 16:43 | 17:42 36 16:25 (WEAO1) | 18:34 | 20:30 | 21:22 | 21:56

19 08:31 1 07:39 15:50 (WEAO1) | 06:35  |06:22  |05:24 | 05:00

| 16:45 | 17:44 35 16:25 (WEA01) | 18:36 | 20:32 |21:24 | 21:57

20 08:29 | 07:37 15:51 (WEAO01) | 06:33 | 06:20 | 05:23 | 05:00

| 16:46 | 17:46 33  16:24 (WEAO1) | 18:38 | 20:34 |21:25 | 21:57

21]08:28 | 07:35 1552 (WEAO1) [ 06:31  [06:18  |0521 | 05:00

| 16:48 | 17:47 32 16:24 (WEAO1) | 18:40 | 20:35 | 21:27 | 21:57

22108:27 1 07:33 15:52 (WEAO1) | 06:28 | 06:16 | 05:20 | 05:00

| 16:50 |17:49 30 16:22 (WEAO1) | 18:42  |20:37  |21:28  |2157

23] 08:26 107:31 15:53 (WEAO01) | 06:26 | 06:13 | 05:19 | 05:00

| 16:52 [ 17:51 28 16:21 (WEAO1) | 18:43 | 20:39 | 21:30 |21:58

24108:25 1 07:29 15:55 (WEAO1) | 06:23  |06:11 0517 | 05:00

| 16:54 |17:53 24 16:19 (WEAO1) | 18:45 | 20:41 |21:31 |21:58

25]08:23 | 07:26 15:57 (WEAO01) | 06:21 | 06:09 | 05:16 | 05:01

116:55 11755 20 16:17 (WEAO1) | 18:47  |20:43  |21:33  |21:58

26 | 08:22 | 0724 16:00 (WEAO1) | 06:19 | 06:07  |05:15 | 05:01

| 16:57 11757 14 1614 (WEAO1) | 18:49  |20:44  [21:34  |2158

27| 08:21 | 07:22 | 06:16 | 06:05 105:13 | 05:02

116:59 |17:59 1851 2046  |21:35  |21:58

28] 08:19 | 07:20 | 06:14 | 06:03 | 05:12 | 05:02

| 17:01 | 18:01 | 18:52 | 20:48 |21:37 |21:58

29108:18 | 1 06:11 | 06:01 1 05:11 | 05:03

117.03 | |1854 2050 |21:38 | 21:57

30]08:16 | | 07:09 | 05:59 | 05:10 | 05:03

| 17:05 | | 19:56 | 20:51 | 21:39 | 21:57
31]08:15 16:02 (WEAOT) | 107:07 | 105:09 |
| 17:07 8 16:10 (WEAO1) | | 19:58 | |21:41 |

Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | 345 | 791 | | | |
Red.Sonnenscheinwahrsch. | 0.19 | 0.29 | | | |
Reduktion Betriebsdauer | 1.00 | 1.00 | | | |
Reduktion Windrichtung | 0.69 | 0.72 | | | |
Gesamte Reduktion | 0.13 | 0.20 | | | |
Met.wahrsch.Beschattung | 44 | 161 | | | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /24
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1011 - Am Pool 5C, 26188 Edwecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Juli |August  |SeptembetOktober |November |Dezember

110504  |0542  |06:34 | 07:26 |07:22 15:18 (WEAQT) | 08:16 14:14 (WEA02)

12157 |21:24  |20:19  [19:07 |1658 37  15:55(WEAO1) [ 16:15 18 14:32 (WEA02)

2]05:05 |0544  |06:36 | 07:28 |07:24 15:19 (WEAOT1) | 08:17 14:13 (WEA02)

12157 |21:22  |20:17  [19:05 1656 35 15:54 (WEAO1) | 16:14 20  14:33 (WEA02)

3]05:05 |0545 |0638  |07:29 |07:26 15:19 (WEAO1) | 08:19 14:13 (WEA02)

12156 |21:20  |20:15 [ 19:02 1654 35 15:54 (WEAO1) [16:113 21 14:34 (WEA02)

4|05:06 |05:47  |06:40 | 07:31 15:20 (WEAQT) | 08:20 14:12 (WEA02)

|21:56 |28 |20:12  [19:00 33 1553 (WEAO1) [ 16:13 23 14:35 (WEAO2)

5[05:07 |0548  |06:41  |07:33 15:20 (WEAOT1) | 08:22 14:13 (WEA02)

12155 |21:47  |20:10 | 1858 32 1552 (WEAD1) [ 16112 23 14:36 (WEAO2)

6]0508 |0550 |0643  |07:35 15:21 (WEAOT) | 08:23 14:12 (WEA02)

12155 |21:45  |20:07 | 1855 31 1552 (WEAO1) [ 16:12 24 14:36 (WEAO2)

710509  |0552 0645  |07:37 15:22 (WEAO1) | 08:24 14:13 (WEA02)

|21:54  |21:13  |20:05 1853 29 1551 (WEAO1) [16:11 25 14:38 (WEAO2)

8]05:10 0553  |06:46  |07:38 15:24 (WEAOT1) | 08:26 14:12 (WEA02)

121554 |21:41  |20:03 | 1851 25 1549 (WEAO1) [16:11 26 14:38 (WEA02)

90511 |0555  |06:48 | 07:40 15:25 (WEAQT1) | 08:27 14:12 (WEA02)

|21:53  [21:09  |20:00 | 18:48 23 1548 (WEAO1) [ 16:10 27  14:39 (WEAO2)

1010512 |0557  |06:50 | 07:42 15:27 (WEAOT1) | 08:28 14:13 (WEA02)

|21:52  |21:07  |1958 | 18:46 19 15:46 (WEAD1) [ 16:10 27 14:40 (WEA02)

1110513 |0558  |06:52 | 07:44 15:30 (WEAQT) | 08:29 14:13 (WEA02)

[21551  |21:05  [1956 | 18:44 15 15:45 (WEAO1) [ 16:10 27 14:40 (WEAO2)

12 05:14 | 06:00 | 06:53 | 07:45 15:34 (WEAOT1) | 08:30 14:13 (WEA02)

12150 |21:03  [1953 | 18:41 7 1541 (WEAO1) [16:10 28 14:41 (WEAO2)

13105:15 | 06:02 | 06:55 | 07:47 | 08:31 14:14 (WEA02)

|21:49 2101|1951 | 18:39 [16:09 27 14:41 (WEAO2)

1410516 | 06:04 | 0657 | 07:49 | 08:32 14:14 (WEA02)

|21:49  |20:59  |19:48 | 18:37 [16:09 28  14:42 (WEAO2)

15105:17 | 06:05 | 06:58 1 07:51 | 08:33 14:14 (WEA02)

|21:48  |2057  |19:46 | 18:34 [16:09 28 14:42 (WEAO2)

1610519  |06:07  |07:00  |07:53 16:34 (WEAO1) | 07550 | 08:34 14:15 (WEA02)

|21:46  |20:55  [19:43 [ 18:32 9 16:43 (WEAO1) | 16:32 [16:10 28 14:43 (WEAO2)

17 105:20 | 06:09 1 07:02 1 07:54 16:30 (WEAO1) | 07:52 | 08:35 14:15 (WEA02)

|21:45  |20:53  [19:41  [18:80 17 1647 (WEAD1) [ 16:31 [16:10 29 14:44 (WEAO2)

18]05:21 | 06:10 | 07:03 | 07:56 16:28 (WEAO1) | 07:54 | 08:36 14:16 (WEA02)

|21:44  |2051  |19:39  |18:28 21 16:49 (WEAO1) | 16:29 [16:10 28 14:44 (WEAO2)

1910523 0612 |07:05 | 07:58 16:26 (WEAO1) | 07:56 | 08:37 14:16 (WEA02)

|21:43  |20:49  [19:36  [1825 25 1651 (WEAO1) [16:28 [16:10 28 14:44 (WEAO2)

20]05:24  |06:14  |07:07 | 08:00 16:24 (WEAO1) | 07:58 | 08:37 14:16 (WEA02)

|21:42  |20:46  |19:34  [1823 28  16:52 (WEAO1) | 16:26 [16:10 29 14:45 (WEAO2)

2110525 | 06:16  |07:09 | 08:02 16:23 (WEAO1) | 07:59 | 08:38 14:17 (WEA02)

|21:40  |20:44  [19:31  [1821 30  16:53 (WEAO1) [ 1625 [16:11 29 14:46 (WEAO2)

2210527 06117 0710 | 08:04 16:21 (WEAO1) | 08:01 | 08:39 14:17 (WEA02)

12139 |20:42  |1929  [18:19 33 1654 (WEAO1) [ 16:24 [16:11 29 14:46 (WEAO2)

23]05:28  |06:19  |07:12 | 08:06 16:21 (WEAO1) | 08:03 | 08:39 14:18 (WEA02)

|21:38  |20:40  |19:26  [18:17 34  16:55 (WEAO1) [ 16:23 [16:12 29 14:47 (WEAO2)

2410530  |06:21  |07:14 | 08:07 16:20 (WEAO1) | 08:05 | 08:40 14:18 (WEA02)

|21:36  |20:38  |19:24  [18:15 35 16:55 (WEAO1) [16:22 [16:12 29 14:47 (WEAO2)

2510531 | 06:22 | 07:16 | 08:09 16:19 (WEAO1) | 08:06 | 08:40 14:18 (WEA02)

12185  |20:85  |19:22  [1812 36 16:55 (WEAO1) | 16:20 [16:13 29 14:47 (WEAO2)

26105:33  |06:24  |07:17  |07:11 15:19 (WEAO1) | 08:08 | 08:40 14:19 (WEA02)

|21:33  |20:83  [19:19  [17:10 37 1556 (WEAO1) [ 16119 [16:14 28 14:47 (WEAO2)

27105:34  |06:26  |07:19 | 07:13 15:18 (WEAO1) | 08:10 14:19 (WEA02) | 08:41 14:20 (WEA02)

|21:82  |20:81  |19:17  |17:08 38 1556 (WEAO1) | 16:18 5 14:24 (WEA02) [ 16:14 29 14:49 (WEAO2)

280536  |06:28  |07:21  |07:15 15:18 (WEAO1) | 08:11 14:17 (WEA02) | 08:41 14:21 (WEA02)

121:30  |20:28  |19:14  [17:06 38 1556 (WEAO1) [16:17 11  14:28 (WEA02) [ 16:15 28  14:49 (WEAO2)

290537 | 06:29 | 07:22 107:17 15:18 (WEAO1) | 08:13 14:15 (WEA02) | 08:41 14:21 (WEA02)

12129 |2026  [19:12  [17:04 38 1556 (WEAO1) [16:116 14 14:29 (WEA02) [ 16:16 28  14:49 (WEAO2)

30]05:39  |06:31  |07:24 | 07:19 15:18 (WEAO1) | 08:14 14:14 (WEA02) | 08:41 14:22 (WEA02)

|21:27 | 20:24 | 19:10 117:02 37  15:55 (WEAO1) | 16:16 17 14:31 (WEAQ2) | 16:17 28 14:50 (WEA02)

3110540 | 06:33 | |07:21 15:18 (WEAO1) | | 08:41 14:22 (WEA02)

2125|2022 | [17:00 37 1555 (WEAO1) | |16:18 28 14:50 (WEAO2)

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | | | 493 | 368 | 828
Red.Sonnenscheinwahrsch. | | | | 0.29 | 0.23 | 0.14
Reduktion Betriebsdauer | | | | 1.00 | 1.00 | 1.00
Reduktion Windrichtung | | | | 0.72 | 0.71 | 0.69
Gesamte Reduktion | | | | 021 | 0.16 | 0.10
Met.wahrsch.Beschattung | | | | 103 | 59 | 79
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung: Ausdruck/Seite Deutsche e
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/25
- Pool 1B und 3A P— WdeUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1012 - Am Pool 5, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

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

1108:41 14:26 (WEA02) | 08:13 16:05 (WEA01) | 07:17 | 07:04 | 0556 | 05:08

116119 28 1454 (WEA02) | 17:09 8 16:13 (WEAO1) | 18:03  [20:00  |20:53  |21:42

2108:41 14:27 (WEA02) | 08:11 16:02 (WEAO1) | 07:15 | 07:02 | 0554 | 05:07

| 16:20 27  14:54 (WEA02) [ 17:11 15 16:17 (WEA01) | 18:05 | 20:01 | 20:55 |21:43

3108:41 14:28 (WEAQ2) | 08:10 16:00 (WEAO1) | 07:13 | 06:59 | 05:52 | 05:06

[16:21 27 1455 (WEA02) [ 1712 20 16:20 (WEAO1) | 18:07  |20:03  |20:57  |21:44

40841 1428 (WEA02) | 08:08 15:59 (WEAO1) | 07:11 | 0657  |0551 | 05:06

| 16:22 27  14:55(WEA02) | 17:14 23 16:22 (WEAO1) | 18:08 | 20:05 | 20:58 | 21:45

5108:40 14:29 (WEAQ2) | 08:06 15:57 (WEAO01) | 07:08 | 06:55 | 05:49 | 05:05

| 16:24 26 14:55 (WEA02) | 17:16 26 16:23 (WEA01) | 18:10 | 20:07 | 21:00 |21:46

6]08:40 14:29 (WEAQ2) | 08:05 15:56 (WEAO01) | 07:06 | 06:52 | 05:47 | 05:04

|16:25 26 1455 (WEA02) [17:18 28 16:24 (WEAO1) [ 1812  [20:09  |21:02  |21:47

7 08:40 14:30 (WEA02) | 08:03 15:55 (WEAO1) | 07:04  |06:50  |05:45 | 05:03

|16:26 26 1456 (WEA02) [17:20 30 16:25 (WEAO1) | 18:14  [20:10  |21:04  |21:48

8108:39 14:31 (WEA02) | 08:01 15:54 (WEAO01) | 07:01 | 06:48 | 05:43 | 05:03

1628 24 1455 (WEA02) [17:22 82 16:26 (WEAO1) | 18:16  |20:12  |21:05  |21:49

9]08:39 14:31 (WEA02) | 07:59 15:54 (WEAO1) | 0659 | 06:45 | 05:41 | 05:02

|16:220 24 1455(WEA02) [1724 33 1627 (WEAO1) [18:18  |20:14  |21:07  |21:50

10108:38 14:33 (WEAQ2) | 07:57 15:53 (WEAO01) | 06:57 | 06:43 | 05:39 | 05:02

|16:30 23 1456 (WEAO2) [1726 35 1628 (WEAO1)|1820  |20:16  |21:09 | 21:51

1108:38 14:34 (WEA02) | 07:55 15:53 (WEAO1) | 06:54 | 06:41  |05:37 | 05:01

| 16:32 21 14:55 (WEA02) | 17:28 35 16:28 (WEAO1) | 18:21 |20:17 |21:11 | 21:52

12| 08:37 14:35 (WEA02) | 07:53 15:53 (WEAO1) | 06:52 | 06:38 | 05:36 | 05:01

| 16:33 20 14:55 (WEA02) | 17:30 36 16:29 (WEA01) | 18:23 |20:19 |21:12 |21:53

13108:36 14:36 (WEAQ2) | 07:51 15:52 (WEAO01) | 06:50 | 06:36 | 05:34 | 05:01

116:35 19 1455 (WEA02) [17:32 87 16:29 (WEAO1) | 18:25  |20:21  |21:14  |21:58

1410835 14:37 (WEA02) | 07:49 15:52 (WEAO1) | 06:47 | 06:34  |05:82 | 05:00

| 16:36 17 14:54 (WEA02) | 17:34 37  16:29 (WEAO1) | 18:27 | 20:23 |21:16 | 21:54

151 08:34 14:39 (WEAQ2) | 07:47 15:52 (WEAO1) | 06:45 | 06:31 | 05:31 | 05:00

116:38 14 1453 (WEA02) |17:36 37 16:29 (WEAO1) | 1820  |20:225  |21:17  |21:55

16| 08:34 14:41 (WEAQ2) | 07:45 15:53 (WEAOQ1) | 06:42 | 06:29 | 05:29 | 05:00

| 16:40 11 14:52 (WEA02) | 17:38 36 16:29 (WEAO1) | 18:31 | 20:26 |21:19 | 21:55

17108:33 14:45 (WEAQ2) | 07:43 15:52 (WEAO01) | 06:40 | 06:27 | 05:27 | 05:00

| 16:41 4 1449 (WEA02) |17:40 36 16:28 (WEAO1)|18:32  |20:28  |21:20  |2156

18108:32 1 07:41 15:53 (WEAO01) | 06:38 | 06:24 | 05:26 | 05:00

| 16:43 | 17:42 35 16:28 (WEAO1) | 18:34 | 20:30 | 21:22 | 21:56

19 08:31 1 07:39 15:53 (WEAO1) | 06:35  |06:22  |05:24 | 05:00

| 16:45 | 17:44 35 16:28 (WEA01) | 18:36 | 20:32 |21:24 | 21:57

20108:29 | 07:37 15:54 (WEAO01) | 06:33 | 06:20 | 05:23 | 05:00

| 16:46 | 17:46 34  16:28 (WEAO1) | 18:38 | 20:34 |21:25 | 21:57

2108:28 | 07:35 1555 (WEAO1) [ 06:31  [06:18  |0521 | 05:00

| 16:48 | 17:47 32 16:27 (WEAO1) | 18:40 | 20:35 | 21:27 | 21:57

22108:27 1 07:33 15:55 (WEAO1) | 06:28 | 06:16 | 05:20 | 05:00

| 16:50 | 17:49 30 16:25 (WEA01) | 18:42 |20:37 |21:28 |21:57

23] 08:26 107:31 15:56 (WEAO01) | 06:26 | 06:13 | 05:19 | 05:00

| 16:52 [ 17:51 28 16:24 (WEAO1) | 18:43 | 20:39 | 21:30 |21:58

24108:25 1 07:29 15:58 (WEAO1) | 06:23  |06:11  |05:17 | 05:00

| 16:54 |17:53 25 16:23 (WEA01) | 18:45 | 20:41 |21:31 |21:58

25]08:23 | 07:26 16:00 (WEAO1) | 06:21 | 06:09 | 05:16 | 05:01

116:55 11755 21 1621 (WEAO1) | 18:47  |20:43  |21:33  |21:58

26 | 08:22 | 0724 16:02 (WEAO1) | 06:19  |06:07  |05:15 | 05:01

|16:57 1757 16 16:18 (WEAO1) | 18:49  |20:44  |21:34  |2158

27| 08:21 | 07:22 16:07 (WEAO1) | 06:16 | 06:05 105:13 | 05:02

| 16:59 |17:59 7 16:14 (WEAO1) [ 18:51  [20:46  |21:35  |21:58

28] 08:19 | 07:20 | 06:14 | 06:03 | 05:12 | 05:02

| 17:01 | 18:01 | 18:52 | 20:48 |21:37 |21:58

29108:18 | 1 06:11 | 06:01 1 05:11 | 05:03

117.03 | |18:54  |2050 |21:38  |2157

30]08:16 | | 07:09 | 05:59 | 05:10 | 05:03

| 17:05 | | 19:56 | 20:51 | 21:39 | 21:57
31]08:15 | 107:07 | 105:09 |
117:07 | 1958 | |21:41 |

Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | 364 | 767 | | | |
Red.Sonnenscheinwahrsch. | 0.19 | 0.29 | | | |
Reduktion Betriebsdauer | 1.00 | 1.00 | | | |
Reduktion Windrichtung | 0.69 | 0.72 | | | |
Gesamte Reduktion | 0.13 | 0.20 | | | |
Met.wahrsch.Beschattung | 47 | 156 | | | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/ 26
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1012 - Am Pool 5, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Juli |August  |SeptembetOktober |November |Dezember

110504  |0542  |06:34 | 07:26 |07:22 15:22 (WEAQT1) | 08:16 14:17 (WEA02)

12157 |21:24  |20:19  [19:07 |1658 36  15:58 (WEAD1) | 16:15 20  14:37 (WEA02)

2]05:05 |0544  |06:36 | 07:28 |07:24 15:23 (WEAOT1) | 08:17 14:16 (WEA02)

12157 |21:22  |20:17  [19:05 1656 34  15:57 (WEAO1) [ 16:14 21 14:37 (WEA02)

3105:05 | 05:45 | 06:38 1 07:29 |07:26 15:23 (WEAO1) | 08:19 14:16 (WEA02)

12156 |21:20  |20:15 [ 19:02 1654 33 15:56 (WEAO1) | 16:13 23 14:39 (WEA02)

4|05:06 |05:47  |06:40 | 07:31 15:24 (WEAQT) | 08:20 14:15 (WEA02)

|21:56 |28 |20:12  [19:00 32 1556 (WEAO1) [ 16:13 24 14:39 (WEAO2)

5[05:07 |0548  |06:41  |07:33 15:25 (WEAOT1) | 08:22 14:16 (WEA02)

12155 |21:47  |20:10 | 1858 30 1555 (WEAD1) [ 16112 24 14:40 (WEAO2)

6]05:08 | 05:50 | 06:43 | 07:35 15:26 (WEAOQ1) | 08:23 14:15 (WEA02)

|21:55  |21:15  |20:07 | 1855 28 1554 (WEAO1) [ 16:12 26 14:41 (WEAO2)

710509  |0552 0645  |07:37 15:27 (WEAO1) | 08:24 14:16 (WEA02)

|21:54  |21:13 2005 | 1858 26 1553 (WEAO1) [ 16:11 26 14:42 (WEAO2)

8]05:10 0553  |06:46  |07:38 15:28 (WEAO01) | 08:26 14:16 (WEA02)

121554 |21:41  |20:03 | 1851 23 1551 (WEAO1) [16:11 26 14:42 (WEA02)

90511 |0555  |06:48 | 07:40 15:30 (WEAOT1) | 08:27 14:16 (WEA02)

]21:53  [21:09  |20:00 | 18:48 19 15:49 (WEAO1) [ 16:10 27 14:43 (WEAO2)

1010512 |0557  |06:50 | 07:42 15:33 (WEAOT1) | 08:28 14:17 (WEA02)

|21:52  |21:07  |1958 | 18:46 14 15:47 (WEAD1) [ 16:10 27 14:44 (WEAD2)

1110513 |0558  |06:52 | 07:44 15:38 (WEAQT) | 08:29 14:17 (WEA02)

[21551  |21:05  [1956 | 18:44 6 15:44 (WEAO1) [16:10 27  14:44 (WEAO2)

12 05:14 | 06:00 | 06:53 | 07:45 | 08:30 14:17 (WEA02)

]21:50  |21:03  |1953 | 18:41 [16:10 28 14:45 (WEAO2)

13105:15 | 06:02 | 06:55 | 07:47 | 08:31 14:17 (WEA02)

|21:49 2101|1951 | 18:39 [16:09 28 14:45 (WEA02)

1410516 | 06:04 | 0657 | 07:49 | 08:32 14:17 (WEA02)

|21:49  |20:59  |19:48 | 18:37 [16:09 29 14:46 (WEAO2)

15105:17 | 06:05 | 06:58 1 07:51 | 08:33 14:18 (WEA02)

|21:48  |2057  |19:46 | 18:34 [16:09 28 14:46 (WEAO2)

1610519  |06:07  |07:00  |07:53 16:36 (WEAO1) | 0750 | 08:34 14:18 (WEA02)

|21:46  |20:55  [19:43  [18:32 12 1648 (WEAO1) [ 16:32 [16:10 29 14:47 (WEAO2)

17 105:20 | 06:09 1 07:02 1 07:54 16:33 (WEAO1) | 07:52 | 08:35 14:19 (WEA02)

|21:45  |20:53  [19:41  [18:830 18 1651 (WEAD1) [ 16:31 [16:10 29 14:48 (WEAO2)

18]05:21 | 06:10 1 07:03 |1 07:56 16:30 (WEAO1) | 07:54 | 08:36 14:20 (WEA02)

|21:44  |2051  |19:39  |18:28 23  16:53 (WEAO1) | 16:29 [16:10 28 14:48 (WEA02)

1910523 0612 |07:05 | 07:58 16:28 (WEAO1) | 07:56 | 08:37 14:19 (WEA02)

|21:43  |20:49  [19:36  [1825 27  16:55 (WEAO1) [ 16:28 [16:10 29 14:48 (WEAO2)

20]05:24  |06:14  |07:07 | 08:00 16:27 (WEAO1) | 07:58 | 08:37 14:20 (WEA02)

|21:42  |20:46  |19:34  [1823 29  16:56 (WEAO1) | 16:26 [16:10 29 14:49 (WEAO2)

21]0525 |06:16  |07:09 | 08:02 16:26 (WEAO1) | 07:59 | 08:38 14:21 (WEA02)

|21:40  |20:44  [19:31  [1821 31  16:57 (WEAO1) [16:25 [16:11 29 14:50 (WEAO2)

22|05:27  |06:17  |07:10 | 08:04 16:25 (WEAO1) | 08:01 | 08:39 14:21 (WEA02)

12139 |20:42  |1929  [18:19 32 1657 (WEAO1) [16:24 [16:11 29 14:50 (WEAO2)

23]05:28  |06:19  |07:12 | 08:06 16:24 (WEA01) | 08:03 | 08:39 14:22 (WEA02)

|21:38  |20:40  |19:26  |18:17 34  16:58 (WEAO1) | 16:23 [16:12 29 14:51 (WEAO2)

2410530  |06:21  |07:14 | 08:07 16:23 (WEAD1) | 08:05 | 08:40 14:22 (WEA02)

|21:36  |20:38  |19:24  |18:15 35 16:58 (WEAO1) [16:22 [16:12 29 14:51 (WEAO2)

2510531 | 06:22 1 07:16 | 08:09 16:23 (WEAO1) | 08:06 | 08:40 14:22 (WEA02)

12185  |20:85  |19:22  [18:12 36 16:59 (WEAO1) | 16:20 [16:13 29 14:51 (WEAO2)

26105:33  |06:24  |07:17  |07:11 15:22 (WEAO1) | 08:08 14:23 (WEAQ2) | 08:40 14:22 (WEA02)

|21:33  |20:83  [19:19  [17:10 37 1559 (WEAO1) [ 16119 4 1427 (WEA02) [ 16:14 29 14:51 (WEAO2)

2710534  |06:26 | 07:19 | 07:13 15:22 (WEAO1) | 08:10 14:20 (WEA02) | 08:41 14:24 (WEA02)

12182 |20:81  [19:17  [17:08 37 1559 (WEAD1) [16:118 11 14:31 (WEA02) [ 16:14 28  14:52 (WEAO2)

280536  |06:28  |07:21  |07:15 15:22 (WEAO1) | 08:11 14:19 (WEA02) | 08:41 14:24 (WEA02)

121:30  |20:28  |19:14  [17:06 37 1559 (WEAO1) [16:17 14  14:33 (WEA02) [ 16:15 29  14:53 (WEAO2)

290537 | 06:29 | 07:22 107:17 15:22 (WEAO1) | 08:13 14:17 (WEAO02) | 08:41 14:25 (WEA02)

12129 |2026  [19:12  [17:04 37 1559 (WEAO1) [16:116 17  14:34 (WEA02) [ 16:16 28  14:53 (WEAO2)

30]05:39  |06:31  |07:24 | 07:19 15:22 (WEAO1) | 08:14 14:17 (WEA02) | 08:41 14:25 (WEA02)

|21:27 | 20:24 | 19:10 117:02 36  15:58 (WEAO1) | 16:16 19 14:36 (WEAQ2) | 16:17 29 14:54 (WEA02)

3110540 | 06:33 | |07:21 15:22 (WEAO1) | | 08:41 14:26 (WEA02)

2125|2022 | [17:00 36 1558 (WEAO1) | [16:18 28 14:54 (WEAO2)

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | | | 497 | 346 | 844
Red.Sonnenscheinwahrsch. | | | | 0.29 | 0.23 | 0.14
Reduktion Betriebsdauer | | | | 1.00 | 1.00 | 1.00
Reduktion Windrichtung | | | | 0.72 | 0.71 | 0.69
Gesamte Reduktion | | | | 021 | 0.16 | 0.10
Met.wahrsch.Beschattung | | | | 104 | 56 | 81
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /27
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269
SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1013 - Am Pool 7, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tdgliche Sonnenstunden) [BREMEN]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

Referenzjahr fiir Kalender 2014
eferenzjahr flr Kalende 0 153 281 3.16 542 7.18 591 6.09 601 464 3.11 199 1.07
Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie
|Januar |Februar |Marz |April |Mai |Juni
1]08:41 14:33 (WEA02) | 08:13 |07:17 16:12 (WEAD1) | 07:04  |0556 | 05:08
|16:19 29 1502 (WEA02) | 17:09 |18:03 11 1623 (WEAO1) [2000  |2053  |2142
2]08:41 14:34 (WEA02) | 08:11 | 07:15 |07:02 0554  [05:07
1620 29 1503 (WEA02) [17:11 | 18:05 |20:01  |20:55  |21:43
3]08:41 14:34 (WEA02) | 08:10 |07:13 |06:59 0552 0506
|16:21 29 1503 (WEA02) | 17:12 | 18:07 |20:08 2057|2144
4]08:41 14:34 (WEA02) | 08:08 | 07:11 |06:57 0551 | 05:06
|16:22 29 1503 (WEA02) | 17:14 | 18:08 |2005  |2058  |21:45
5108:40 14:35 (WEA02) | 08:06 16:12 (WEAO1) | 07:08 |06:55 0549 [ 05:05
16224 29 1504 (WEAD2) [17:16 13 16:25 (WEAO1) | 18:10 |20:07 2100  |21:46
608:40 14:35 (WEAQ2) | 08:05 16:10 (WEAO1) | 07:06 |06:52 0547 | 05:04
|16:25 29 1504 (WEA02) [17:18 17  16:27 (WEAO1) | 18:12 |20:09  |21:02  [21:47
7108:40 14:37 (WEA02) | 08:03 16:08 (WEAO1) | 07:04 |06:50 0545 | 05:03
|16:26 27 1504 (WEAD2) [17:20 21  16:29 (WEAO1) | 18:14 |20:10 2104  |21:48
808:39 14:37 (WEA02) | 08:01 16:06 (WEAO1) | 07:01 |06:48 0543 [05:03
|16:28 27 1504 (WEA02) [17:22 25 16:31 (WEAO1) | 18:16 |20142 2105  |21:49
908:39 14:37 (WEA02) | 07:59 16:05 (WEAO1) | 06:59 |06:45 0541 | 05:02
|16:20 27 1504 (WEAO2) [17:24 27  16:32 (WEAO1) | 18:18 |20114 2107|2150
10| 08:38 14:39 (WEA02) | 0757 16:04 (WEAO1) | 06:57 |06:43 0589  [05:02
|16:30 26 1505(WEA02) [17:26 29  16:33 (WEAO1) | 18:20 |20116 2109 |2151
11]08:38 14:39 (WEA02) | 07:55 16:03 (WEAO1) | 06:54 |06:41 0537 | 0501
|16:32 26 1505(WEA02) [17:28 31  16:34 (WEAO1) | 18:21 20147 |2141  |2152
12 08:37 14:40 (WEA02) | 07:53 16:03 (WEAO1) | 06:52 |06:38 0536 | 05:01
|16:33 25 1505(WEA02) [17:30 32  16:35 (WEAO1) | 18:23 |20119  |21:12  |2153
13108:36 14:41 (WEA02) | 07:51 16:02 (WEAO1) | 06:50 |06:36 0534 | 0501
|16:35 24 1505(WEA02) [17:32 34  16:36 (WEAO1) | 18:25 |2021  |2114  |2153
14108:35 14:42 (WEA02) | 07:49 16:02 (WEAO1) | 06:47 |06:34 0532 | 05:00
|16:36 22 1504 (WEAD2) [17:34 34  16:36 (WEAO1) | 18:27 |20:23  |21:16  |2154
151 08:34 14:43 (WEA02) | 07:47 16:01 (WEAO1) | 06:45 |06:31 0531  [05:00
|16:38 21 1504 (WEA02) [17:36 36  16:37 (WEAO1) | 18:29 |20:25  |2117  |2155
16| 08:34 14:44 (WEA02) | 07:45 16:01 (WEAO1) | 06:42 |06:29 0529 | 05:00
|16:40 20 1504 (WEA02) [17:38 36  16:37 (WEAO1) | 18:31 |20:26  |2119  [2155
17108:33 14:46 (WEA02) | 07:43 16:00 (WEAO1) | 06:40 |06:27 0527  |05:00
|16:41 17 1503 (WEAD2) [17:40 37  16:37 (WEAO1) | 18:32 |20:28 2120  |21:56
18] 08:32 14:48 (WEA02) | 07:41 16:01 (WEAO1) | 06:38 |06:24 0526 [05:00
16:43 14 1502 (WEA02) [ 1742 36  16:37 (WEAO1) | 18:34 |2080 |2122  [2156
19 08:31 14:49 (WEA02) | 07:39 16:01 (WEAD1) | 06:35 |06:22 0524 | 05:00
|16:45 11 1500 (WEAD2) [ 17:44 36  16:37 (WEAO1) | 18:36 |20:82  |2124  |2157
20| 08:29 1453 (WEA02) | 07:37 16:01 (WEAO1) | 06:33 |0620 0523  [05:00
| 16:46 4 14:57 (WEAO2) | 17:46 36  16:37 (WEAOT) | 18:38 |20:34  |2125  |2157
21]08:28 | 07:35 16:02 (WEAO1) | 06:31 |06:18 0521 | 05:00
| 16:48 |17:47 34  16:36 (WEAOT1) | 18:40 |2085  |2127  |2157
22]08:27 | 07:33 16:01 (WEAO1) | 06:28 |06:16 0520 | 05:00
| 16:50 |17:49 34  16:35 (WEAO1) | 18:42 |20:37  |2128  |2157
23]08:26 | 07:31 16:02 (WEAO1) | 06:26 |06:13 0519 [05:00
| 16:52 1751 33 16:35 (WEAO1) | 18:43 |20:39  |21:830  |2158
24108:25 | 07:29 16:03 (WEAO1) | 06:23 |06:11 0517 ]05:00
|16:54 |17:53 31  16:34 (WEAO1) | 18:45 |20:41 2181|2158
25]08:23 | 07:26 16:05 (WEAO1) | 06:21 |06:09 0516 | 05:01
| 16:55 |17:55 28  16:33 (WEAOT) | 18:47 |20:43 2133|2158
26 08:22 | 07:24 16:05 (WEAO1) | 06:19 |06:07 0515 | 05:01
| 16:57 |17:57 26 16:31 (WEAO1) | 18:49 |20:44  |21:834  |2158
27| 08:21 | 07:22 16:07 (WEAO1) | 06:16 |06:05 0513 [05:02
| 16:59 |17:59 23 16:30 (WEAO1) | 18:51 |20:46 2135  [21:58
2808:19 | 07:20 16:10 (WEAO1) | 06:14 |06:03 0512 [05:02
117:01 | 1801 17  16:27 (WEAO1) | 18:52 |2048  |21:87  |2158
29]08:18 | | 06:11 |06:01 0511 [05:03
117:03 | | 18:54 |20:50 2138|2157
30]08:16 | | 07:09 |05:59 0510  [05:03
| 17:05 | | 19:56 |20:51 2189|2157
31]08:15 | | 07:07 | |05:09 |
| 17:07 | | 19:58 | |21:41 |
Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | 465 | 706 | 1 | | |
Red.Sonnenscheinwahrsch. | 0.19 | 0.29 | 0.27 | | |
Reduktion Betriebsdauer | 1.00 | 1.00 | 1.00 | | |
Reduktion Windrichtung | 0.69 | 0.72 | 072 | | |
Gesamle Reduklion | 0.13 | 0.20 | 0.19 | | |
Met.wahrsch Beschattung | 60 | 145 | 2 | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/ 28
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1013 - Am Pool 7, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Juli |August  |SeptembetOktober |November |Dezember

110504  |0542  |06:34 | 07:26 |07:22 15:33 (WEAQT) | 08:16 14:22 (WEA02)

12157 |21:24  |20:19  [19:07 1658 31 16:04 (WEAD1) [ 16:15 25  14:47 (WEA02)

2]05:05 |0544  |06:36 | 07:28 |07:24 15:34 (WEAOT) | 08:17 14:21 (WEA02)

12157 |21:22  |20:17  [19:05 1656 29  16:03 (WEAO1) [ 16:14 26 14:47 (WEA02)

3105:05 | 05:45 | 06:38 1 07:29 |07:26 15:35 (WEAO1) | 08:19 14:22 (WEA02)

12156 |21:20  |20:15 [ 19:02 1654 27 16:02(WEAO1) | 16113 26  14:48 (WEA02)

4|05:06 |05:47  |06:40 | 07:31 15:36 (WEAOT) | 08:20 14:21 (WEA02)

|21:56 |28 |20:12  [19:00 24 16:00 (WEAO1) [ 16:13 27  14:48 (WEAO2)

5[05:07 |0548  |06:41  |07:33 15:38 (WEAOT1) | 08:22 14:22 (WEA02)

12155 |21:47  |20:10 | 1858 21 1559 (WEAD1) [ 16112 27  14:49 (WEAO2)

6]0508 |0550 |0643  |07:35 15:40 (WEAOT) | 08:23 14:22 (WEA02)

|21:55  |21:15  |20:07 | 1855 17 15:57 (WEAO1) [ 16:12 27 14:49 (WEA02)

710509  |0552 0645  |07:37 15:43 (WEAO1) | 08:24 14:23 (WEA02)

|21:54  |21:13 2005 | 1858 11 15:54 (WEAO1) [ 16:11 28 1451 (WEAD2)

8105:10 | 05:53 | 06:46 107:38 | 08:26 14:22 (WEA02)

121554 |21:41  |20:03 | 1851 [16:11 29 14:51 (WEA02)

90511 |0555  |06:48 | 07:40 | 08:27 14:22 (WEA02)

]21:53  [21:09  |20:00 | 18:48 [16:10 29 14:51 (WEAO2)

101 05:12 | 05:57 | 06:50 | 07:42 | 08:28 14:23 (WEA02)

|21:52  |21:07  |1958 | 18:46 [16:10 29 14:52 (WEAO2)

1110513 | 05:58 | 06:52 | 07:44 | 08:29 14:24 (WEA02)

[21551  |21:05  [1956 | 18:44 [16:10 29 14:53 (WEA02)

12 05:14 | 06:00 | 06:53 | 07:45 | 08:30 14:24 (WEA02)

]21:50  |21:03  |1953 | 18:41 [16:10 29 14:53 (WEAO2)

13105:15 | 06:02 | 06:55 | 07:47 16:50 (WEAO1) | 07: 45 | 08:31 14:24 (WEA02)

|21:49 2101|1951 | 18:39 2 16:52 (WEAO1) | 16:37 [16:09 29 14:53 (WEA02)

1410516 | 06:04 | 0657 | 07:49 16:43 (WEAO1) | 07:47 | 08:32 14:25 (WEA02)

|21:49  |2059  [19:48  [18:37 15 16:58 (WEAO1) [16:35 [16:09 29  14:54 (WEAO2)

15105:17 | 06:05 | 06:58 1 07:51 16:40 (WEAO1) | 07:49 | 08:33 14:25 (WEA02)

|21:48  |2057  |19:46  [18:34 21 17:01 (WEAO1) | 16:34 [16:09 29  14:54 (WEAO2)

1610519  |06:07  |07:00  |07:53 16:38 (WEAO1) | 07:50 | 08:34 14:25 (WEA02)

|21:46  |20:55  [19:43  [18:32 24  17:02 (WEAO1) [ 16:32 [16:10 30 14:55 (WEAO2)

17 105:20 | 06:09 1 07:02 1 07:54 16:37 (WEAO1) | 07:52 | 08:35 14:26 (WEA02)

|21:45  |20:53  [19:41  [18:830 27 17:04 (WEAD1) [ 16:31 [16:10 29 14:55 (WEAO2)

18]05:21 | 06:10 1 07:03 |1 07:56 16:35 (WEAO1) | 07:54 | 08:36 14:27 (WEA02)

|21:44  |2051  |19:39  |18:28 30  17:05 (WEAO1) | 16:29 [16:10 29 14:56 (WEA02)

1910523 0612 |07:05 | 07:58 16:34 (WEAO1) | 07:56 | 08:37 14:27 (WEA02)

|21:43  |20:49  [19:36  [1825 31  17:05 (WEAO1) [ 16:28 [16:10 29 14:56 (WEAO2)

200524 | 06:14 | 07:07 | 08:00 16:33 (WEAO1) | 07:58 | 08:37 14:27 (WEA02)

|21:42  |20:46  |19:34  |1823 33  17:06 (WEAO1) | 16:26 [16:10 30  14:57 (WEAO2)

21]0525 |06:16  |07:09 | 08:02 16:32 (WEAO1) | 07:59 | 08:38 14:28 (WEA02)

|21:40  |20:44  [19:31  [1821 34  17:06 (WEAO1) [ 1625 [16:11 30 14:58 (WEAO2)

2210527 |06:17 | 07:10 | 08:04 16:32 (WEAO1) | 08:01 | 08:39 14:28 (WEA02)

12139 |20:42  |1929  |18:19 35 17:07 (WEAO1) [ 16:24 |16:11 30  14:58 (WEAO2)

23]05:28  |06:19  |07:12 | 08:06 16:31 (WEA01) | 08:03 14:29 (WEA02) | 08:39 14:29 (WEA02)

|21:38  |20:40  |19:26  |18:17 36 17:07 (WEAO1) | 16:23 4 14:33 (WEA02) [ 16:12 30  14:59 (WEA02)

2410530  |06:21  |07:14 | 08:07 16:31 (WEAD1) | 08:05 14:26 (WEA02) | 08:40 14:29 (WEA02)

|21:36  |20:38  [19:24  [18:15 36 1707 (WEAO1) [16:22 11 14:37 (WEA02) [ 16:12 30  14:59 (WEA02)

25|05:31  |06:22  |07:16 | 08:09 16:31 (WEAO1) | 08:06 14:25 (WEA02) | 08:40 14:29 (WEA02)

12185  |20:85  |19:22  [18:12 36 1707 (WEAD1) [1620 14 14:39 (WEA02) [16:13 80  14:59 (WEA02)

26105:33  |06:24  |07:17  |07:11 15:31 (WEAO1) | 08:08 14:24 (WEAQ2) | 08:40 14:30 (WEA02)

|21:33  |20:83  [19:19  [17:10 36 1607 (WEAO1) [16119 17  14:41 (WEA02) [ 16:14 29 14:59 (WEAO2)

27105:34  |06:226  |07:19 | 07:18 15:31 (WEAO1) | 08:10 14:23 (WEA02) | 08:41 14:31 (WEA02)

12132 |20:81  [19:17  [17:08 36 1607 (WEAD1) [16:118 20 14:43 (WEA02) [16:14 29  15:00 (WEAO2)

280536  |06:28  |07:21  |07:15 15:31 (WEAO1) | 08:11 14:23 (WEA02) | 08:41 14:31 (WEA02)

121:30  |20:28  |19:14  [17:06 35 16:06 (WEAO1) [16:17 21  14:44 (WEA02) [ 16:15 30  15:01 (WEAO2)

290537 | 06:29 | 07:22 107:17 15:31 (WEAO1) | 08:13 14:22 (WEA02) | 08:41 14:32 (WEA02)

12129 |2026  [19:12  [17:04 35 1606 (WEAO1) [16:116 22  14:44 (WEA02) [ 16:16 29  15:01 (WEAO2)

30]05:39  |06:31  |07:24 | 07:19 15:32 (WEAO1) | 08:14 14:22 (WEA02) | 08:41 14:32 (WEA02)

|21:27 | 20:24 | 19:10 117:02 33 16:05 (WEAO1) | 16:16 24 14:46 (WEA02) | 16:17 30  15:02 (WEA02)

3110540 | 06:33 | |07:21 15:32 (WEAO1) | | 08:41 14:33 (WEA02)

2125|2022 | [17:00 32 16:04 (WEAO1) | [16:18 29 15:02 (WEAO2)

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | | | 567 | 293 | 891
Red.Sonnenscheinwahrsch. | | | | 0.29 | 0.23 | 0.14
Reduktion Betriebsdauer | | | | 1.00 | 1.00 | 1.00
Reduktion Windrichtung | | | | 0.72 | 0.71 | 0.69
Gesamte Reduktion | | | | 021 | 0.16 | 0.10
Met.wahrsch.Beschattung | | | | 119 | 47 | 86
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/ 29
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1014 - Am Pool 9, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

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

1]08:41 14:42 (WEAQ2) | 08:13 | 07:17 16:15 (WEAO1) | 07:04 | 05:56 | 05:08

116:19 29 1541 (WEA02) | 17:09 118:03 26 1641 (WEAO1) [20:00  [20:58  [21:42

2108:41 14:43 (WEA02) | 08:11 107:15 16:17 (WEAO1) [ 07:02 0554  |05:07

| 16:20 29 15112 (WEA02) | 17:10 | 18:05 22 16:39 (WEAO1) | 20:01 |20:55 |21:43

3108:41 14:44 (WEAQ2) | 08:10 107:13 16:20 (WEAO1) | 06:59 | 05:52 | 05:06

1621 29 1513 (WEA02) | 17:12 |18:07 17 1637 (WEAO1) | 2008  |2057  |21:44

40841 14:44 (WEA02) | 08:08 | 07:11 1622 (WEAO1) | 0657  |0551 | 05:06

| 16:22 29 15113 (WEA02) | 17:14 | 18:08 11 16:33 (WEAO1) | 20:05 |20:58 | 21:45

5108:40 14:44 (WEAQ2) | 08:06 1 07:08 | 06:55 | 05:49 | 05:05

11624 30 1514 (WEA02) | 17:16 | 18:10 2007 2100  |2146

6]08:40 14:44 (WEAD2) | 08:05 | 07:06 |06:52  |0547 | 0504

11625 30 1514 (WEA02) [ 17:18 | 18:12 12009 2102|2147

7 08:40 14:46 (WEA02) | 08:03 1 07:04 |0650  |0545  |05:03

11626 29 1515 (WEA02) | 17:20 |18:14 2040 |21:04  |21:48

8108:39 14:46 (WEA02) | 08:01 1 07:01 | 06:48 |05:43 105:03

11628 29 1515 (WEA02) | 17:22 |18:16 2042|2105  |21:49

9]08:39 14:46 (WEA02) | 07:59 16:24 (WEAOT1) | 06:59 |06:45  |05:41 | 05:02

11620 29 15:15(WEA02) [1724 10 16:34 (WEAO1) | 18:18 |2044 2107  |2150

10108:38 14:47 (WEA02) | 0757 16:21 (WEAO1) | 06:57 |06:43  |0589  |05:02

116:30 29 1516 (WEA02) [17:26 16  16:37 (WEAO1) | 18:20 |2046 2109  |2151

11]08:38 14:48 (WEA02) | 07:55 16:19 (WEAO1) | 06:54 |06:41 0537  |05:01

| 16:32 28 1516 (WEA02) | 17:28 21 16:40 (WEAO1) | 18:21 12017 |21:11 |21:52

12| 08:37 14:48 (WEAO02) | 07:53 16:17 (WEAOT1) | 06:52 | 06:38 | 05:36 | 05:01

| 16:33 28 1516 (WEA02) | 17:30 24 16:41 (WEA01) | 18:23 |20:19 |21:12 121:53

13 08:36 14:49 (WEAQ2) | 07:51 16:16 (WEAO1) | 06:50 | 06:36 | 05:34 | 05:01

| 16:35 27 1516 (WEA02) | 17:32 27 16:43 (WEAO1) | 18:25 | 20:21 |21:14 |21:53

14| 08:35 14:49 (WEAQ2) | 07:49 16:15 (WEAOQ1) | 06:47 | 06:34 1 05:32 | 05:00

| 16:36 27 15116 (WEA02) | 17:34 29  16:44 (WEAO1) | 18:27 | 20:23 |21:16 |21:54

151 08:34 14:50 (WEAQ2) | 07:47 16:14 (WEAO1) | 06:45 | 08:31 105:31 | 05:00

116:38 26 1516 (WEAD2) | 17:36 31  16:45 (WEAO1) | 18:29 |2025  |21:17  |2155

16 ]08:34 1451 (WEA02) | 07:45 16:14 (WEAO1) | 06:42 |0629 0529 | 05:00

| 16:40 25 1516 (WEA02) | 17:38 32 16:46 (WEAO1) | 18:31 | 20:26 |21:19 |21:55

17108:33 14:52 (WEAQ2) | 07:43 16:12 (WEAO1) | 06:40 | 06:27 |05:27 | 05:00

|16:41 24 1516 (WEAO2) [1740 33  16:45 (WEAO1) | 18:32 |2028  |2120  |2156

18| 08:32 14:53 (WEAQ2) | 07:41 16:12 (WEAO1) | 06:38 | 06:24 | 05:26 | 05:00

| 16:43 23 1516 (WEA02) | 17:42 34 16:46 (WEAO1) | 18:34 | 20:30 |21:22 |21:56

19 08:31 14:54 (WEA02) | 07:39 16:12 (WEAO1) | 06:35 |0622  |0524  |05:00

| 16:45 21 15115 (WEA02) | 17:44 34 16:46 (WEAO1) | 18:36 | 20:32 |21:24 |21:57

20108:29 14:55 (WEAQ2) | 07:37 16:12 (WEAO1) | 06:33 | 06:20 |105:23 | 05:00

| 16:46 20 1515 (WEA02) | 17:45 35 16:47 (WEAO1) | 18:38 | 20:34 |21:25 |21:57

21108:28 1457 (WEAQ2) | 07:35 16:12 (WEAO1) | 06:31 | 06:18 | 05:21 | 05:00

| 16:48 17 15114 (WEA02) | 17:47 35 16:47 (WEAO1) | 18:40 | 20:35 |21:27 |21:57

22| 08:27 14:58 (WEA02) | 07:33 16:11 (WEAO1) | 06:28 |06:116  |0520 | 05:00

| 16:50 14 15112 (WEA02) | 17:49 35 16:46 (WEAO1) | 18:42 | 20:37 |21:28 |21:57

23| 08:26 15:01 (WEA02) | 07:31 16:11 (WEAO01) | 06:26 |06:43  |05:49  |05:00

| 16:52 10 15:11 (WEA02) | 17:51 35 16:46 (WEAO1) | 18:43 | 20:39 121:30 |21:58

24108:25 107:28 16:12 (WEAO1) | 06:23 106141 |05147 | 05:00

| 16:54 |17:53 34 16:46 (WEAO1) | 18:45 | 20:41 121:31 |21:58

25]08:23 | 07:26 16:13 (WEAO01) | 06:21 | 06:09 | 05:16 | 05:01

116:55 11755 33 16:46 (WEAO1) | 18:47 12043  |2133  |21:58

26 | 08:22 | 0724 16:12 (WEAOT1) | 06:19 |0607 0515  |05:01

| 16:57 | 17:57 32 16:44 (WEAO1) | 18:49 | 20:44 121:34 |21:58

27| 08:21 | 07:22 16:13 (WEAO1) | 06:16 | 06:05 105:13 |05:02

116:59 1759 31  16:44 (WEAO1) | 18:51 |2046  |21:35  |2158

28| 08:19 | 07:20 16:15 (WEAO1) | 06:14 |0603 0512 0502

| 17:01 | 18:01 28 16:43 (WEAO1) | 18:52 | 20:48 121:37 |21:58

29108:18 | 1 06:11 | 06:01 |05:11 |05:03

117.03 | | 18:54 2050  |21:38  |2157

30]08:16 | | 07:09 | 05:59 | 05:10 |05:03

| 17:05 | | 19:56 | 20:51 121:39 |21:57
31108:15 | | 07:07 | | 05:09 |
117:07 | | 19:58 | 2141 |

Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | 582 | 589 | 76 | | |
Red.Sonnenscheinwahrsch. | 0.19 | 0.29 | 0.27 | | |
Reduktion Betriebsdauer | 1.00 | 1.00 | 1.00 | | |
Reduktion Windrichtung | 0.70 | 0.72 | 072 | | |
Gesamle Reduklion | 0.13 | 0.21 | 0.19 | | |
Met.wahrsch.Beschattung | 76 | 121 | 15 | | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /30
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1014 - Am Pool 9, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Juli |August  |SeptembetOktober |November |Dezember

110504  |0542  |06:34 | 07:26 |07:22 15:49 (WEAQT) | 08:16 14:30 (WEA02)

12157 |21:24  |20:19  [19:07 1658 20 16:00 (WEAD1) | 16:15 28  14:58 (WEA02)

2]05:05 |0544  |06:36 | 07:28 |07:24 15:51 (WEAOT) | 08:17 14:30 (WEA02)

12157 |21:22  |20:17  [19:05 1656 15 16:06 (WEAO1) | 16:14 28  14:58 (WEA02)

3105:05 | 05:45 | 06:38 1 07:29 |07:26 15:55 (WEAO1) | 08:19 14:30 (WEA02)

12156 |21:20  |20:15 [ 19:02 | 1654 7 16:02 (WEAO1) [ 16:13 29 14:59 (WEA02)

4105:06 | 05:47 | 06:40 | 07:31 |07:28 | 08:20 14:30 (WEA02)

|21:56 |28 |20:12  [19:00 | 1652 [16:13 29 14:59 (WEAO2)

5105:07 | 05:48 | 06:41 107:33 107:30 | 08:22 14:31 (WEA02)

12155 |21:47  |20:10 | 1858 | 1651 |16:12 29 15:00 (WEAO2)

6]05:08 | 05:50 | 06:43 | 07:35 |07:32 | 08:23 14:31 (WEA02)

|21:55  |21:15  |20:07 | 1855 | 16:49 [16:12 29 15:00 (WEA02)

710509  |0552 0645  |07:37 |07:34 | 08:24 14:31 (WEA02)

|21:54  |21:13  |20:05 1853 | 16:47 [16:11 30 15:01 (WEAO2)

8105:10 | 05:53 | 06:46 107:38 107:36 | 08:26 14:32 (WEA02)

121554 |21:41  |20:03 | 1851 | 16:45 [16:11 29 1501 (WEA02)

90511 |0555  |06:48 | 07:40 |07:37 | 08:27 14:32 (WEA02)

]21:53  [21:09  |20:00 | 18:48 |16:43 [16:10 29 1501 (WEAO2)

1010512 |0557  |06:50 | 07:42 17:01 (WEAO1) | 07:39 | 08:28 14:33 (WEA02)

|21:52  |21:07  |1958 | 18:46 4 17:05 (WEAO1) | 16:42 [16:10 29 15:02 (WEAO2)

1110513 |0558  |06:52 | 07:44 16:55 (WEAO1) | 07:41 | 08:29 14:33 (WEA02)

|21551  [21:05  [1956  [18:44 15 17:10 (WEAO1) | 16:40 [16:10 29 1502 (WEA02)

12 05:14 | 06:00 | 06:53 | 07:45 16:52 (WEAO1) | 07:43 | 08:30 14:33 (WEA02)

12150 |21:03  [1953  [18:41 20 17:12 (WEAO1) [ 16:38 [16:10 30  15:08 (WEAO2)

1310515  |06:02 | 0655 | 07:47 16:49 (WEAO1) | 07:45 | 08:31 14:34 (WEA02)

|21:49  |21:01  |1951  |18:39 24 17:13 (WEAO1) | 16:37 116:09 29 1503 (WEA02)

1410516 | 06:04 | 0657 | 07:49 16:47 (WEAO1) | 07:47 | 08:32 14:34 (WEA02)

|21:49  |20:59  [19:48  [18:87 27  17:14 (WEAO1) [16:35 [16:09 29 1503 (WEAO2)

15105:17 | 06:05 | 06:58 1 07:51 16:46 (WEAO1) | 07:49 | 08:33 14:35 (WEA02)

|21:48  |2057  |19:46  [18:34 29 17:15 (WEAO1) [ 16:34 [16:09 29 1504 (WEAO2)

1610519  |06:07  |07:00  |07:53 16:45 (WEAO1) | 07:50 | 08:34 14:35 (WEA02)

|21:46  |20:55  [19:43  [18:32 31 17:16 (WEAO1) [ 16:32 [16:10 29 15:04 (WEAO2)

17 105:20 | 06:09 1 07:02 1 07:54 16:44 (WEAO1) | 07:52 | 08:35 14:36 (WEA02)

|21:45  |20:53  [19:41  [18:830 33 1717 (WEAO1) [ 16:31 [16:10 29 15:05 (WEAO2)

18]05:21 | 06:10 1 07:03 | 07:56 16:43 (WEAO1) | 07:54 | 08:36 14:37 (WEA02)

|21:44  |2051  |19:39  |18:28 34  17:17 (WEAO1) | 1629 [16:10 28 15:05 (WEA02)

1910523 0612 |07:05 | 07:58 16:43 (WEAO1) | 07:56 | 08:37 14:36 (WEA02)

|21:43  |20:49  [19:36  [18:25 34 17:17 (WEAO1) [ 16:28 [16:10 29 15:05 (WEAO2)

20]05:24  |06:14  |07:07 | 08:00 16:42 (WEAO1) | 07:58 14:36 (WEA02) | 08:37 14:37 (WEA02)

|21:42  |20:46  |19:34  [1823 35 1717 (WEAD1) [1626 10  14:46 (WEA02) [ 16:10 29  15:06 (WEAO2)

21]0525 |06:16  |07:09 | 08:02 16:42 (WEAO1) | 07:59 14:34 (WEAQ2) | 08:38 14:38 (WEA02)

|21:40  |20:44  [19:31  [1821 35 1747 (WEAO1) [16:25 14  14:48 (WEA02) [ 16:11 29 15:07 (WEAO2)

2210527 |06:17 | 07:10 | 08:04 16:42 (WEAO1) | 08:01 14:32 (WEA02) | 08:39 14:38 (WEA02)

12139 |20:42  [1929  [18:19 35 1717 (WEAD1) [1624 17 14:49 (WEA02) [16:11 29  15:07 (WEAO2)

23]05:28  |06:19  |07:12 | 08:06 16:42 (WEA01) | 08:03 14:31 (WEA02) | 08:39 14:38 (WEA02)

121:38  |20:40  [19:26  [18:17 35 1747 (WEAO1) [16:23 19  14:50 (WEA02) [ 16:12 29 15:07 (WEAO2)

2410530  |06:21  |07:14 | 08:07 16:42 (WEAD1) | 08:05 14:30 (WEA02) | 08:40 14:39 (WEA02)

|21:36  |20:38  [19:24  [18:15 35 1717 (WEAO1) [16:22 22 1452 (WEA02) [16:12 29 15:08 (WEAO2)

25|05:31  |06:22  |07:16 | 08:09 16:42 (WEAO1) | 08:06 14:30 (WEA02) | 08:40 14:39 (WEA02)

12185  |20:85  [19:22 1812 34 17116 (WEAD1) [1620 23 1453 (WEA02) [16:13 29  15:08 (WEAO2)

26105:33  |06:24  |07:17  |07:11 15:43 (WEAO1) | 08:08 14:30 (WEAQ2) | 08:40 14:40 (WEA02)

|21:33  |20:83  [19:19  [17:10 33 16:16 (WEAO1) [16119 24  14:54 (WEA02) [ 16:14 28 15:08 (WEAO2)

2710534  |06:26 | 07:19 | 07:13 15:43 (WEAO1) | 08:10 14:30 (WEA02) | 08:41 14:41 (WEA02)

12182 |20:81  [19:17  [17:08 32 1615 (WEAD1) [16:118 25 1455 (WEA02) [16:14 29 15:10 (WEAO2)

280536  |06:28  |07:21  |07:15 15:44 (WEAO1) | 08:11 14:30 (WEA02) | 08:41 14:41 (WEA02)

121:30  |20:28  [19:14  [17:06 30 16:14 (WEAO1) [1617 26  14:56 (WEA02) [ 16:15 29 15:10 (WEAO2)

290537 | 06:29 | 07:22 107:17 15:45 (WEAO1) | 08:13 14:29 (WEA02) | 08:41 14:42 (WEA02)

12129 |2026  [19:12  [17:04 28 1613 (WEAD1) [16:116 27 1456 (WEA02) [ 16:16 29 15:11 (WEAO2)

30]05:39  |06:31  |07:24 | 07:19 15:46 (WEAO1) | 08:14 14:30 (WEA02) | 08:41 14:42 (WEA02)

|21:27 | 20:24 | 19:10 117:02 26 16:12 (WEAO1) | 16:16 27 1457 (WEA02) | 16:17 29 1511 (WEA02)

3110540 | 06:33 | 107:20 15:47 (WEAO1) | | 08:41 14:43 (WEA02)

2125|2022 | [17:00 23 16:10 (WEAO1) | [16:18 29 1512 (WEAO2)

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | | | 632 | 276 | 897
Red.Sonnenscheinwahrsch. | | | | 0.29 | 0.23 | 0.14
Reduktion Betriebsdauer | | | | 1.00 | 1.00 | 1.00
Reduktion Windrichtung | | | | 0.72 | 0.70 | 0.70
Gesamte Reduktion | | | | 021 | 0.16 | 0.10
Met.wahrsch.Beschattung | | | | 133 | 44 | 87
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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, Deutsche
Bericht PS14005.A0

¢ s
Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: - ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/ 31 o )
- Pool 1B und 3A P— WindGuard

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269
SHADOW - Kalender

Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1015 - Am Pool 11, 26188 Edewecht
Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tdgliche Sonnenstunden) [BREMEN]

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

8752

Referenzjahr fiir Kalender 2014
eferenzjahr flr Kalende 0 153 281 3.16 542 7.18 591 6.09 601 464 3.11 199 1.07
Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401
: Startwindgeschw. aus Leistungskennlinie
|Januar |Februar |Marz |April |Mai |Juni
1]08:41 14:50 (WEAQ2) | 08:13 |07:17 16:20 (WEAO1) | 07:04 0556 | 05:08
[16:19 28 15:18 (WEA02) | 17:09 [18:03 31 1651 (WEAO1) [20:00  [20:53  |21:42
2]08:41 1451 (WEA02) | 08:11 | 07:15 1621 (WEAD1) [07:02  |0554 | 05:07
11620 28 1519 (WEA02) | 17:10 [18:05 29 1650 (WEAO1) [20:01  [20:55  [21:43
3108:41 14:51 (WEA02) | 08:10 | 07:13 16:23 (WEAO1) | 06:59 | 05:52 | 05:06
1621 29 1520 (WEA02) | 17:12 118:07 26 1649 (WEAD1) [ 2003|2057  |21:44
4]08:41 1451 (WEA02) | 08:08 | 07:11 16:24 (WEAD1) | 0657 |0551 | 05:06
|16:22 29 1520 (WEA02) | 17:14 [18:08 23 1647 (WEAO1) [20:05  [20:58  [21:45
5108:40 14:52 (WEA02) | 08:06 | 07:08 16:26 (WEAO1) | 06:55 | 05:49 | 05:05
16224 29 1521 (WEAD2) | 17:16 [18:10 19 1645 (WEAD1) [20:07  [21:00  |21:46
608:40 14:52 (WEAQ2) | 08:05 | 07:06 16:29 (WEAO1) | 0652 0547 | 05:04
|16:25 29 1521 (WEA02) | 17:18 |18:12 13 1642 (WEAO1) [2008 2102  |21:47
7108:40 14:53 (WEA02) | 08:03 | 07:04 |06:50 0545 | 05:03
|16:26 29 1522 (WEAD2) | 17:20 | 18:14 |20:10 2104  |21:48
8108:39 14:53 (WEAQ2) | 08:01 | 07:01 | 06:48 |1 05:43 105:03
|16:28 29 1522 (WEA02) | 17:22 | 18:16 |20142 2105  |21:49
908:39 1453 (WEA02) | 07:59 | 06:59 |06:45 0541 | 05:02
|16:29 29 1522 (WEA02) | 17:24 | 18:18 |20114 2107|2150
10| 08:38 14:54 (WEAQ2) | 07:57 | 06:57 | 06:43 1 05:39 | 05:02
16:30 29 1523 (WEAD2) | 17:26 | 18:20 |20116 2109|2151
11]08:38 14:54 (WEAQ2) | 07:55 | 06:54 |06:40 0537 | 05:01
[16:32 29 1523 (WEA02) | 17:28 | 18:21 20147 |21:11  |2152
12| 08:37 14:55 (WEA02) | 07:53 16:33 (WEAO1) | 06:52 | 06:38 | 05:36 | 05:01
116:33 29 1524 (WEA02) | 17:30 8  16:41 (WEAQT) | 18:23 |20119  |21:12  |2153
13 08:36 14:55 (WEAQ2) | 07:51 16:29 (WEAO1) | 06:50 | 06:36 | 05:34 | 05:01
[16:35 29 1524 (WEA02) [ 17:32 16  16:45 (WEAQ1) | 18:25 |2021  |2114  |2153
14108:35 1456 (WEA02) | 07:49 16:27 (WEAO1) | 06:47 |06:34 0532 | 05:00
[16:36 28 1524 (WEAD2) [ 17:34 20  16:47 (WEAO1) | 18:27 |20:23  |21:16  |2154
151 08:34 14:56 (WEAQ2) | 07:47 16:25 (WEAO1) | 06:45 | 06:31 1 05:31 | 05:00
116:38 28 1524 (WEAD2) [17:36 24  16:49 (WEAO1) | 18:29 |20:25  |2117  |2155
16]08:34 1457 (WEAQ2) | 07:45 16:24 (WEAQT) | 06:42 | 0629 0529  |05:00
[16:40 28 1525 (WEA02) [17:38 27 1651 (WEAO1) | 18:31 |2026  |21:19  |2155
17108:33 14:58 (WEAQ2) | 07:43 16:22 (WEAO1) | 06:40 | 06:27 |05:27 | 05:00
|16:41 27  1525(WEAD2) [17:40 29  16:51 (WEAO1) | 18:32 |20:28 2120  |21:56
18| 08:32 14:59 (WEAQ2) | 07:41 16:21 (WEAOD1) | 06:38 | 06:24 | 05:26 | 05:00
[16:43 26 1525 (WEA02) [17:42 31  16:52 (WEAO1) | 18:34 2030|2122 |2156
19 08:31 14:59 (WEA02) | 07:39 16:21 (WEAO1) | 06:35 |06:22 0524 | 05:00
[16:45 25 1524 (WEAD2) | 17:44 32  16:53 (WEAO1) | 18:36 |20:82  |2124  |2157
20108:29 15:00 (WEAQ2) | 07:37 16:20 (WEAO1) | 06:33 | 06:20 |105:23 | 05:00
|16:46 24 1524 (WEAD2) |17:45 33 16:53 (WEAO1) | 18:38 |20:34  |2125  |2157
21]08:28 1501 (WEA02) | 07:35 16:20 (WEAO1) | 06:31 |06:18 0521 | 05:00
[16:48 23 1524 (WEAD2) [ 17:47 34  16:54 (WEAOT) | 18:40 |2085  |2127  |2157
22108:27 15:02 (WEA02) | 07:33 16:19 (WEAO1) | 06:28 | 06:16 105:20 | 05:00
1650 21 1523 (WEAD2) [17:49 34  16:53 (WEAO1) | 18:42 |20:37  |2128  |2157
23108:26 15:03 (WEAQ2) | 07:31 16:19 (WEAOQ1) | 06:26 | 06:13 | 05:19 | 05:00
[16:52 20 1523 (WEA02) [17:51 35  16:54 (WEAQ1) | 18:43 |2039 2130  |2158
24108:25 15:05 (WEA02) | 07:28 16:19 (WEAO1) | 06:23 |06:11 0517 ]05:00
11654 16 1521 (WEAD2) [ 17:58 35  16:54 (WEAO1) | 18:45 |20:41 2181|2158
25108:23 15:07 (WEAQ2) | 07:26 16:20 (WEAO1) | 06:21 | 06:09 | 05:16 | 05:01
1655 13 1520 (WEA02) [17:55 34  16:54 (WEAO1) | 18:47 |20:43 2133|2158
26 08:22 15:10 (WEA02) | 07:24 16:19 (WEAO1) | 06:19 |06:07 0515 | 05:01
| 16:57 7 1517 (WEA02) 1757 34  16:53 (WEAO1) | 18:49 |20:44  |21:834  |2158
27| 08:21 | 07:22 16:20 (WEAO1) | 06:16 | 06:05 105:13 |05:02
| 16:59 |17:59 33 16:53 (WEAO1) | 18:51 |20:46 2135  [21:58
28 08:19 | 07:20 16:20 (WEAO1) | 06:14 |06:03 0512 [05:02
117:01 1801 32  16:52 (WEAO1) | 18:52 |20:48  |2137  |2158
29108:18 | 1 06:11 | 06:01 |05:11 |05:03
117:03 | | 18:54 |2050 2138  |2157
30108:16 | | 07:09 | 05:59 | 05:10 |1 05:03
| 17:05 | | 19:56 | 20:51 121:39 |21:57
31]08:15 | | 07:07 | |05:09 |
117:07 | | 19:58 | |21:41 |
Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | 661 | 491 | 141 | | |
Red.Sonnenscheinwahrsch. | 0.19 | 0.29 | 0.27 | | |
Reduktion Betriebsdauer | 1.00 | 1.00 | 1.00 | | |
Reduktion Windrichtung | 0.70 | 0.72 | 072 | | |
Gesamte Reduktion | 0.13 | 0.21 | 0.19 | | |
Met.wahrsch.Beschattung | 86 | 101 | 27 | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /32
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1015 - Am Pool 11, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Juli |August  |SeptembetOktober |November |Dezember

1]05:04 | 05:42 | 06:34 | 07:26 |07:22 | 08:16 14:37 (WEA02)

12157 |21:24  |20:19  [19:07 | 1658 [16:15 29 15:06 (WEA02)

2]05:05 |0544  |06:36 | 07:28 |07:24 | 08:17 14:36 (WEA02)

12157 |21:22  |20:17  [19:05 | 16556 [16:14 29 15:05 (WEAO2)

3105:05 | 05:45 | 06:38 1 07:29 |07:26 | 08:19 14:37 (WEA02)

12156 |21:20  |20:15 [ 19:02 | 1654 [16:13 29 15:06 (WEA02)

4105:06 | 05:47 | 06:40 | 07:31 |07:28 | 08:20 14:37 (WEA02)

|21:56 |28 |20:12  [19:00 | 1652 [16:13 29 15:06 (WEAO2)

5105:07 | 05:48 | 06:41 107:33 107:30 | 08:22 14:38 (WEA02)

12155 |21:47  |20:10 | 1858 | 1651 |16:12 29 15:07 (WEAO2)

6]05:08 | 05:50 | 06:43 | 07:35 107:32 | 08:23 14:38 (WEA02)

12155 |21:45  |20:07 | 1855 | 16:49 [16:12 29 1507 (WEA02)

710509  |0552 0645  |07:37 |07:34 | 08:24 14:39 (WEA02)

|21:54  |21:13  |20:05 1853 | 16:47 [16:11 29 15:08 (WEAO2)

8105:10 | 05:53 | 06:46 107:38 17:06 (WEAO1) | 07:36 | 08:26 14:39 (WEA02)

121554 |21:41  |20:03 | 1851 9 17:15 (WEAQ1) | 16145 [16:11 29 15:08 (WEA02)

90511 |0555  |06:48 | 07:40 1702 (WEAO1) | 07:37 | 08:27 14:39 (WEA02)

|21:53  |21:09  |20:00  [18:48 17  17:19 (WEAO1) [ 16:43 [16:10 29 15:08 (WEAO2)

1010512 |0557  |06:50 | 07:42 16:59 (WEAO1) | 07:39 | 08:28 14:41 (WEA02)

|21:52  |21:07  |1958  |18:46 22 1721 (WEAD1) [ 16:42 [16:10 28 15:09 (WEAO2)

1110513 |0558  |06:52 | 07:44 16:58 (WEAO1) | 07:41 | 08:29 14:41 (WEA02)

[21551  [21:05  [1956  |18:44 24  17:22 (WEAO1) [ 16:40 [16:10 28 15:00 (WEA02)

12 05:14 | 06:00 | 06:53 | 07:45 16:56 (WEAO1) | 07:43 | 08:30 14:41 (WEA02)

12150 |21:03  [1953  [18:41 28 1724 (WEAO1) | 16 [16:10 28 15:09 (WEAO2)

1310515  |06:02 | 0655 | 07:47 16:54 (WEAO1) | 07:45 | 08:31 14:42 (WEA02)

|21:49  |21:01  |1951  |18:39 20 17:23 (WEAO1) | 16:37 [16:09 27 1509 (WEA02)

1410516 | 06:04 | 0657 | 07:49 16:53 (WEAO1) | 07:47 | 08:32 14:42 (WEA02)

|21:49  |20:59  [19:48  [18:37 31  17:24 (WEAO1) [16:35 [16:09 28 1510 (WEAO2)

15105:17 | 06:05 | 06:58 | 07:51 16:52 (WEAO1) | 07:49 | 08:33 14:43 (WEA02)

|21:48  |2057  |19:46  |18:34 33  17:25 (WEAO1) [ 16:34 [16:09 27 1510 (WEAO2)

1610519  |06:07  |07:00  |07:53 16:51 (WEAO1) | 07:50 | 08:34 14:43 (WEA02)

|21:46  |20:55  [19:43  [18:32 34  17:25 (WEAO1) [ 16:32 [16:10 28 15:11 (WEAO2)

17 105:20 | 06:09 1 07:02 1 07:54 16:51 (WEAO1) | 07:52 14:43 (WEAQ2) | 08:35 14:44 (WEA02)

|21:45  |20:53  [19:41  [18:830 34 1725 (WEAD1) [ 16:31 9 1452 (WEA02) [ 16:10 27  15:11 (WEAO2)

180521 |06:10  |07:08 | 0756 16:51 (WEAO1) | 07:54 14:41 (WEA02) | 08:36 14:45 (WEA02)

|21:44  |20:51  |19:39  |18:28 34 17:25 (WEAO1) [1629 13  14:54 (WEA02) [ 16:10 27  15:12 (WEAO2)

1910523 0612 |07:05 | 07:58 16:50 (WEAO1) | 07:56 14:39 (WEA02) | 08:37 14:45 (WEA02)

|21:43  |20:49  [19:36  [1825 35 1725 (WEAO1) [1628 17 1456 (WEA02) [ 16:10 26  15:11 (WEAO2)

200524 | 06:14 | 07:07 | 08:00 16:50 (WEAO1) | 07:58 14:38 (WEAQ2) | 08:37 14:46 (WEA02)

|21:42  |20:46  |19:34 18238 35 1725 (WEAD1) [1626 20 14:58 (WEA02) [16:10 26  15:12 (WEAO2)

2110525 | 06:16  |07:09 | 08:02 16:50 (WEAO1) | 07:59 14:38 (WEAQ2) | 08:38 14:46 (WEA02)

|21:40  |20:44  [19:31  [1821 34 1724 (WEAO1) [16:25 21  14:59 (WEA02) [16:11 27 15113 (WEAO2)

2210527 06117 0710 | 08:04 16:51 (WEAO1) | 08:01 14:36 (WEA02) | 08:39 14:46 (WEA02)

12139 |20:42  [1929  [18:19 33 1724 (WEAD1) [1624 23  14:59 (WEA02) [16:11 27  15:13 (WEAO2)

2310528 | 06:19 | 07:12 | 08:06 16:51 (WEAO1) | 08:03 14:36 (WEAOQ2) | 08:39 14:46 (WEA02)

|21:38  |20:40  [19:26  [18:17 32 17:23 (WEAO1) [16:23 24 1500 (WEA02) [ 16:12 27  15:13 (WEA02)

2410530  |06:21  |07:14 | 08:07 16:51 (WEAD1) | 08:05 14:36 (WEA02) | 08:40 14:47 (WEA02)

|21:36  |20:38  [19:24  [18:15 32 1723 (WEAO1) [1622 25 1501 (WEA02) [16:12 27  15:14 (WEAO2)

2510531 | 06:22 | 07:16 | 08:09 16:52 (WEAO1) | 08:06 14:36 (WEAQ2) | 08:40 14:48 (WEA02)

12185  |20:85  [19:22 1812 30 1722 (WEAD1) [1620 26 1502 (WEA02) [16:13 26  15:14 (WEAO2)

26105:33  |06:24  |07:17  |07:11 15:53 (WEAO1) | 08:08 14:36 (WEAQ2) | 08:40 14:48 (WEA02)

|21:33  |20:83  [19:19  [17:10 28 1621 (WEAO1) [16119 27  15.03 (WEA02) [ 16:14 27 15115 (WEAO2)

27105:34  |06:226  |07:19 | 07:18 15:54 (WEAO1) | 08:10 14:36 (WEA02) | 08:41 14:49 (WEA02)

|21:32  |20:81  [19:17  [17:08 26 1620 (WEAD1) [16:118 28  15.04 (WEA02) [ 16:14 27  15:16 (WEAO2)

280536  |06:28  |07:21  |07:15 15:55 (WEAO1) | 08:11 14:35 (WEA02) | 08:41 14:49 (WEA02)

121:30  |20:28  [19:14  [17:06 23  16:18 (WEAO1) [1617 28 1503 (WEA02) [ 16:15 27  15:16 (WEAO2)

290537 | 06:29 | 07:22 107:17 15:57 (WEAO1) | 08:13 14:36 (WEAO02) | 08:41 14:50 (WEA02)

12129 |2026  [19:12  [17:04 19 1616 (WEAD1) [16:116 28  15.04 (WEA02) [ 16:16 27  15:17 (WEAO2)

30]05:39  |06:31  |07:24 | 07:19 15:59 (WEAO1) | 08:14 14:36 (WEA02) | 08:41 14:50 (WEA02)

|21:27 | 20:24 | 19:10 117:02 15 16:14 (WEAO1) [ 16:16 29 1505 (WEA02) | 16:17 28 15:18 (WEA02)

3110540 | 06:33 | 107:20 16:04 (WEAO1) | | 08:41 14:51 (WEA02)

2125|2022 | 117:00 5 16:09 (WEAOT) | |16:18 27 15:18 (WEAO2)

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | | | 642 | 318 | 858
Red.Sonnenscheinwahrsch. | | | | 0.29 | 0.23 | 0.14
Reduktion Betriebsdauer | | | | 1.00 | 1.00 | 1.00
Reduktion Windrichtung | | | | 0.72 | 0.70 | 0.70
Gesamte Reduktion | | | | 021 | 0.16 | 0.10
Met.wahrsch.Beschattung | | | | 135 | 50 | 83
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung: Ausdruck/Seite Deutsche e
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /33
- Pool 1B und 3A P— WdeUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1016 - Am Pool 2D, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

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

1]08:41 14:46 (WEA02) | 08:13 107:17 | 07:04  |0556  |05.08

11619 27 1513 (WEA02) | 17:09 118:03  |20:00 2053  |21:42

2108:41 14:46 (WEA02) | 08:11 107:15  |07:02  |0554 | 05:07

11620 28 1514 (WEA02) [ 17:10 |18:05  |20:01  |2055  |21.43

3108:41 14:47 (WEA02) | 08:10 10713 | 0659  |0552 | 05:06

11621 27 1514 (WEA02) | 17:12 118:07  |20:08  |2057 | 21:44

4108:41 14:47 (WEAQ2) | 08:08 | 07:11 | 06:57 | 05:50 | 05:06

[16:22 27 1514 (WEA02) [ 17:14 |18:08  |20:05 2058  |21:45

5108:40 14:48 (WEA02) | 08:06 16:22 (WEAO1) | 07:08 | 06:55 | 05:49 | 05:05

| 16:24 27 15115 (WEA02) | 17:16 6 16:28 (WEAO1) | 18:10 | 20:07 | 21:00 |21:46

6]08:40 14:48 (WEAQ2) | 08:05 16:18 (WEAOQ1) | 07:.06 | 06:52 | 05:47 | 05:04

[16:25 27 1515 (WEA02) [17:18 14 16:32 (WEAO1) | 1812  |20:08  |21:02  |21:47

7 08:40 14:49 (WEA02) | 08:03 16:16 (WEAO1) | 07:04  |06:50  |05:45 | 05:03

|16:26 27 1516 (WEA02) [17:20 19  16:35 (WEAO1) | 18:14  |20:10  |21:04  |21:48

8108:39 14:49 (WEAQ2) | 08:01 16:15 (WEAO01) | 07:01 | 06:48 | 05:43 | 05:03

1628 27 1516 (WEA02) [17:22 21  16:36 (WEAO1) | 1816  |20:12  |21:05  |21:49

9]08:39 14:50 (WEA02) | 07:59 16:13 (WEAO1) | 0659 | 06:45 | 05:41 | 05:02

11629 26 1516 (WEA02) [17:24 25 16:38 (WEAO1) | 18:18  |20:14  |21:07  |21:50

10| 08:38 14:51 (WEA02) | 07:57 16:12 (WEAO1) | 06:57 | 06:43 | 05:39 | 05:02

116:30 26 1517 (WEA02) [17:26 27 16:39 (WEAO1) [ 18:20  [20:16  [21:09  |21:51

1108:38 14:52 (WEA02) | 07:55 16:12 (WEAO1) | 06:54 | 06:40 | 05:37 | 05:01

| 16:32 25 1517 (WEA02) | 17:28 28  16:40 (WEAO1) | 18:21 |20:17 |21:11 | 21:52

12| 08:37 14:52 (WEA02) | 07:53 16:11 (WEAOT1) | 06:52 | 06:38 | 05:36 | 05:01

| 16:33 25 15117 (WEA02) | 17:30 30 16:41 (WEAO1) | 18:23 |20:19 |21:12 |21:53

13 08:36 14:53 (WEA02) | 07:51 16:10 (WEAO01) | 06:50 | 06:36 | 05:34 | 05:01

116:85 24 1517 (WEA02) [17:32 81 16:41 (WEAO1) | 1825  |20:21  |21:14  |21:58

1410835 14:54 (WEA02) | 07:49 16:10 (WEAO1) | 06:47 | 06:34  |05:82 | 05:00

| 16:36 23 15117 (WEA02) | 17:34 32 16:42 (WEAO1) | 18:27 | 20:23 |21:16 | 21:54

151 08:34 14:55 (WEAQ2) | 07:47 16:10 (WEAO1) | 06:45 | 06:31 | 05:31 | 05:00

116:38 21 1516 (WEA02) | 17:36 32 16:42 (WEAO1) | 1820  |20:25  |21:17  |21:55

16| 08:34 14:56 (WEAQ2) | 07:45 16:10 (WEAOQ1) | 06:42 | 06:29 | 05:29 | 05:00

| 16:40 20 1516 (WEA02) | 17:38 32 16:42 (WEAO1) | 18:31 | 20:26 |21:19 | 21:55

17108:33 14:57 (WEAQ2) | 07:43 16:09 (WEAO1) | 06:40 | 06:27 | 05:27 | 05:00

| 16:41 19 15:16 (WEAD2) | 17:40 33 16:42 (WEAO1) | 18:32 | 20:28 |21:20 |21:56

18| 08:32 14:59 (WEAQ2) | 07:41 16:09 (WEAO01) | 06:38 | 06:24 | 05:26 | 05:00

| 16:43 16 15:115 (WEA02) | 17:42 33 16:42 (WEAO1) | 18:34 | 20:30 | 21:22 | 21:56

19 08:31 14:59 (WEA02) | 07:39 16:10 (WEAO1) | 06:35  |06:22  |05:24 | 05:00

| 16:45 15 15:14 (WEAQ2) | 17:44 32 16:42 (WEAO1) | 18:36 | 20:32 |21:24 | 21:57

20108:29 15:02 (WEAQ2) | 07:37 16:10 (WEAO1) | 06:33 | 06:20 | 05:23 | 05:00

| 16:46 11 1513 (WEA02) | 17:45 31 16:41 (WEAO1) | 18:38 | 20:34 |21:25 | 21:57

21108:28 15.05 (WEAQ2) | 07:35 16:11 (WEAO1) | 06:31 | 06:18 | 05:21 | 05:00

| 16:48 5 1510 (WEA02) | 17:47 30 16:41 (WEAO1) | 18:40 | 20:35 | 21:27 | 21:57

22108:27 | 07:33 16:11 (WEAO1) | 06:28 | 06:16 | 05:20 | 05:00

116:50 |17:49 28 16:39 (WEAO1) | 18:42  |20:87  |21:28  |2157

23108:26 | 07:31 16:12 (WEAO1) | 06:26 | 06:13 | 05:19 | 05:00

| 16:52 [ 17:51 27  16:39 (WEAO1) | 18:43 | 20:39 | 21:30 |21:58

24108:25 107:28 16:13 (WEAO1) | 06:23  |06:11 0517 | 05:00

| 16:54 |1753 25 16:38 (WEAO1) | 18:45  |20:41  |21:31  |2158

25108:23 | 07:26 16:15 (WEAO01) | 06:21 | 06:09 | 05:16 | 05:01

116:55 11755 22 16:37 (WEAO1) | 18:47  |20:43  |21:33  |21:58

26 | 08:22 | 0724 16:16 (WEAO1) | 06:19  |06:07  |05:15 | 05:01

|16:57 1757 18 16:34 (WEAO1) | 18:49  |20:44  |21:34  |2158

27| 08:21 | 07:22 16:19 (WEAOQ1) | 06:16 | 06:05 105:13 | 05:02

| 16:59 1759 12 16:31 (WEAO1) | 18:51  |20:46  |21:35  |2158

28108:19 | 07:20 | 06:14 | 06:03 | 05:12 | 05:02

| 17:01 | 18:01 | 18:52 | 20:48 |21:37 |21:58

29108:18 | 1 06:11 | 06:01 1 05:11 | 05:03

117.03 | |18:54  |2050 |21:38  |2157

30]08:16 | | 07:09 | 05:59 | 05:10 | 05:03

| 17:05 | | 19:56 | 20:51 | 21:39 | 21:57
31]08:15 | 107:07 | 105:09 |
117:07 | |1958 | |21:41 |

Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | 473 | 588 | | | |
Red.Sonnenscheinwahrsch. | 0.19 | 0.29 | | | |
Reduktion Betriebsdauer | 1.00 | 1.00 | | | |
Reduktion Windrichtung | 0.70 | 0.72 | | | |
Gesamte Reduktion | 0.13 | 0.21 | | | |
Met.wahrsch.Beschattung | 61 | 121 | | | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /34
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1016 - Am Pool 2D, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Juli |August  |SeptembetOktober |November |Dezember

110504  |0542  |06:34 | 07:26 |07:22 15:41 (WEAQT) | 08:16 14:34 (WEA02)

12157 |21:24  |20:19  [19:07 1658 28  16:00 (WEAD1) | 16:15 25  14:59 (WEA02)

2]05:05 |0544  |06:36 | 07:28 |07:24 15:42 (WEAOT1) | 08:17 14:34 (WEA02)

12157 |21:22  |20:17  [19:05 1656 26  16:08 (WEAO1) | 16:14 25  14:59 (WEA02)

3105:05 | 05:45 | 06:38 1 07:29 |07:26 15:43 (WEAO1) | 08:19 14:34 (WEA02)

12156 |21:20  |20:15 [ 19:02 1654 24 16:07 (WEAD1) | 16:113 26 15:00 (WEA02)

4|05:06 |05:47  |06:40 | 07:31 15:44 (WEAQT) | 08:20 14:34 (WEA02)

|21:56 |28 |20:12  [19:00 21 16:05 (WEAO1) [ 16:13 26 15:00 (WEAO2)

5[05:07 |0548  |06:41  |07:33 15:46 (WEAO1) | 08:22 14:34 (WEA02)

12155 |21:47  |20:10 | 1858 18 16:04 (WEAD1) | 16:12 27 1501 (WEAD2)

6]0508 |0550 |0643  |07:35 15:49 (WEAOT) | 08:23 14:34 (WEA02)

|21:55  |21:15  |20:07 | 1855 12 16:01 (WEAO1) [ 16:12 27 1501 (WEAO2)

710509  |0552 0645  |07:37 15:53 (WEAO1) | 08:24 14:35 (WEA02)

|21:54  |21:13 2005 | 1858 3 1556 (WEAO1) [16:11 27 15:02 (WEAO2)

8105:10 | 05:53 | 06:46 107:38 | 08:26 14:35 (WEA02)

121554 |21:41  |20:03 | 1851 [16:11 27 15:02 (WEA02)

90511 |0555  |06:48 | 07:40 | 08:27 14:35 (WEA02)

]21:53  [21:09  |20:00 | 18:48 [16:10 27 15:02 (WEAO2)

101 05:12 | 05:57 | 06:50 | 07:42 | 08:28 14:36 (WEA02)

|21:52  |21:07  |1958 | 18:46 [16:10 27 15:03 (WEAO2)

1110513 | 05:58 | 06:52 | 07:44 | 08:29 14:36 (WEA02)

[21551  |21:05  [1956 | 18:44 [16:10 28 15:04 (WEA02)

12 05:14 | 06:00 | 06:53 | 07:45 | 08:30 14:37 (WEA02)

]21:50  |21:03  |1953 | 18:41 [16:10 27 15:04 (WEAO2)

13105:15 | 06:02 | 06:55 | 07:47 | 08:31 14:37 (WEA02)

|21:49 2101|1951 | 18:39 [16:09 27 1504 (WEA02)

1410516 | 06:04 | 0657 | 07:49 | 08:32 14:37 (WEA02)

|21:49  |20:59  |19:48 | 18:37 116:09 28  15.05 (WEA02)

15105:17 | 06:05 | 06:58 1 07:51 16:54 (WEAO1) | 07:49 | 08:33 14:38 (WEA02)

|21:48  |2057  |19:46 | 18:34 6 17:00 (WEAO1) | 16:34 [16:09 27 1505 (WEAO2)

1610519  |06:07  |07:00  |07:53 16:50 (WEAO1) | 07:50 | 08:34 14:39 (WEA02)

|21:46  |20:55  [19:43  [18:32 15 17:05 (WEAO1) [ 16:32 [16:10 27 15:06 (WEAO2)

17 105:20 | 06:09 1 07:02 1 07:54 16:47 (WEAO1) | 07:52 | 08:35 14:39 (WEA02)

|21:45  |20:53  [19:41  [18:830 20  17:07 (WEAD1) [ 16:31 [16:10 27 15:06 (WEAO2)

18]05:21 | 06:10 1 07:03 | 07:56 16:45 (WEAO1) | 07:54 | 08:36 14:40 (WEA02)

|21:44  |2051  |19:39  |18:28 23  17:08 (WEAO1) | 16:29 [16:10 27 1507 (WEA02)

1910523 0612 |07:05 | 07:58 16:44 (WEAO1) | 07:56 | 08:37 14:40 (WEA02)

|21:43  |20:49  [19:36  [1825 25 17:09 (WEAO1) | 16:28 [16:10 27 15:07 (WEAO2)

200524 | 06:14 | 07:07 | 08:00 16:43 (WEAO1) | 07:58 | 08:37 14:40 (WEA02)

|21:42  |20:46  |19:34 1823 27 17:10 (WEAO1) | 16:26 [16:10 28 15:08 (WEAO2)

21]0525 |06:16  |07:09 | 08:02 16:42 (WEAO1) | 07:59 | 08:38 14:41 (WEA02)

|21:40  |20:44  [19:31  [1821 29 17:11 (WEAO1) [16:25 [16:11 27 15:08 (WEAO2)

2210527 |06:17 | 07:10 | 08:04 16:41 (WEAO1) | 08:01 14:40 (WEA02) | 08:39 14:41 (WEA02)

12139 |20:42  [1929 1819 30 17:11 (WEAO1) [ 16:24 6 14:46 (WEA02) [ 16:11 27  15:08 (WEAO2)

23]05:28  |06:19  |07:12 | 08:06 16:40 (WEA01) | 08:03 14:38 (WEA02) | 08:39 14:41 (WEA02)

121:38  |20:40  [19:26  [18:17 32 1712 (WEAO1) [16:23 11 14:49 (WEA02) [ 16:12 27  15:08 (WEAO2)

2410530  |06:21  |07:14 | 08:07 16:40 (WEAD1) | 08:05 14:36 (WEA02) | 08:40 14:42 (WEA02)

|21:36  |20:38  [19:24  [18:15 32 1712 (WEAO1) [1622 15 1451 (WEA02) [16:12 28 15:10 (WEAO2)

2510531 | 06:22 1 07:16 | 08:09 16:40 (WEAO1) | 08:06 14:35 (WEAQ2) | 08:40 14:43 (WEA02)

12185 |20:85  [19:22 1812 32 1712 (WEAD1) [1620 17 14:52 (WEA02) [16:13 27  15:10 (WEAO2)

26105:33  |06:24  |07:17  |07:11 15:39 (WEAO1) | 08:08 14:35 (WEAQ2) | 08:40 14:43 (WEA02)

|21:33  |20:83  [19:19  [17:10 33 16:12 (WEAO1) [16119 19 14:54 (WEA02) [ 16:14 27  15:10 (WEAO2)

27105:34  |06:226  |07:19 | 07:18 15:39 (WEAO1) | 08:10 14:35 (WEA02) | 08:41 14:44 (WEA02)

12132 |20:81  [19:17  [17:08 33 1612 (WEAD1) [16:118 20 14:55 (WEA02) [ 16:14 27  15:11 (WEAO2)

280536  |06:28  |07:21  |07:15 15:39 (WEAO1) | 08:11 14:35 (WEA02) | 08:41 14:44 (WEA02)

121:30  |20:28  [19:14  [17:06 32 1611 (WEAO1) [16:17 21  14:56 (WEA02) [ 16:15 28  15:12 (WEAO2)

290537 | 06:29 | 07:22 107:17 15:40 (WEAO1) | 08:13 14:34 (WEAO02) | 08:41 14:45 (WEA02)

12129 |2026  [19:12  [17:04 31 1611 (WEAO1) [16:116 23 1457 (WEAO02) [ 16:16 27  15:12 (WEAO2)

30]05:39  |06:31  |07:24 | 07:19 15:40 (WEAO1) | 08:14 14:34 (WEA02) | 08:41 14:45 (WEA02)

|21:27 | 20:24 | 19:10 117:02 30 16:10 (WEAO1) | 16:16 24 14:58 (WEA02) | 16:17 28 15:13 (WEA02)

3110540 | 06:33 | 107:20 15:41 (WEAO1) | | 08:41 14:46 (WEA02)

2125|2022 | [17:00 29 16:10 (WEAO1) | |16:18 27 1513 (WEAO2)

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | | | 459 | 288 | 837
Red.Sonnenscheinwahrsch. | | | | 0.29 | 0.23 | 0.14
Reduktion Betriebsdauer | | | | 1.00 | 1.00 | 1.00
Reduktion Windrichtung | | | | 0.72 | 0.71 | 0.70
Gesamte Reduktion | | | | 021 | 0.16 | 0.10
Met.wahrsch.Beschattung | | | | 96 | 46 | 81
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung: Ausdruck/Seite Deutsche e
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/35
- Pool 1B und 3A P— WdeUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1017 - Am Pool 2, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

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

1]08:41 14:48 (WEA02) | 08:13 107:17 | 07:04  |0556  |05.08

11619 27 1515 (WEA02) | 17:09 118:03  |20:00 2053  |21:42

2108:41 14:48 (WEA02) | 08:11 107:15  |07:02  |0554 | 05:07

| 16:20 28 1516 (WEA02) | 17:10 | 18:05 | 20:01 | 20:55 |21:43

3108:41 14:49 (WEA02) | 08:10 10713 | 0659  |0552 | 05:06

[1621 28 1517 (WEA02) | 17:12 118:07  |20:08  |2057 | 21:44

4108:41 14:49 (WEAQ2) | 08:08 | 07:11 | 06:57 | 05:50 | 05:06

[16:22 27 1516 (WEA02) [ 17:14 |18:08  |20:05 2058  |21:45

5108:40 14:50 (WEAQ2) | 08:06 1 07:08 | 06:55 | 05:49 | 05:05

| 16:24 27 1517 (WEA02) | 17:16 | 18:10 | 20:07 | 21:00 |21:46

6]08:40 14:50 (WEA02) | 08:05 | 07:06 | 06:52 | 05:47 | 05:04

[16:25 27 1517 (WEA02) [ 17:18 |18:12  |20:08  |21:02  |21:47

7 08:40 14:51 (WEA02) | 08:03 16:22 (WEAO1) | 07:04  |06:50  |05:45 | 05:03

|16:26 27 1518 (WEA02) [17:20 12 16:34 (WEAO1) | 18:14  |20:10  |21:04  |21:48

8108:39 14:51 (WEAQ2) | 08:01 16:19 (WEAO01) | 07:01 | 06:48 | 05:43 | 05:03

|16:28 27 1518 (WEA02) [17:22 18 16:37 (WEAO1) | 1816  |20:12  |21:05  |21:49

9]08:39 14:51 (WEA02) | 07:59 16:18 (WEAO1) | 0659 | 06:45 | 05:41 | 05:02

[1629 27 1518 (WEA02) [17:24 21 16:39 (WEAO1) | 18:18  |20:14  |21:07  |21:50

10| 08:38 14:53 (WEA02) | 07:57 16:16 (WEAO1) | 06:57 | 06:43 | 05:39 | 05:02

116:30 26 1519 (WEA02) [17:26 24 16:40 (WEAO1) [ 18:20  [20:16  [21:09  |21:51

11 08:38 14:53 (WEAQ2) | 07:55 16:15 (WEAOQ1) | 06:54 | 06:40 | 05:37 | 05:01

116:32 26 1519 (WEA02) [17:28 26 16:41 (WEAO1) [ 1821  [20:17  |21:11  |21:52

12| 08:37 14:54 (WEA02) | 07:53 16:14 (WEAO1) | 06:52 | 06:38 | 05:36 | 05:01

| 16:33 25 15119 (WEA02) | 17:30 28  16:42 (WEA01) | 18:23 |20:19 |21:12 |21:53

13 08:36 14:54 (WEAQ2) | 07:51 16:14 (WEAO01) | 06:50 | 06:36 | 05:34 | 05:01

116:35 25 1519 (WEA02) [17:32 29 16:43 (WEAO1) | 1825  |20:21  |21:14  |21:58

1410835 14:55 (WEA02) | 07:49 16:13 (WEAO1) | 06:47 | 06:34  |05:82 | 05:00

| 16:36 24 1519 (WEA02) | 17:34 31 16:44 (WEAO1) | 18:27 | 20:23 |21:16 | 21:54

151 08:34 14:56 (WEAQ2) | 07:47 16:13 (WEAO1) | 06:45 | 06:31 | 05:31 | 05:00

116:38 23 1519 (WEA02) | 17:36 31 16:44 (WEAO1) | 1820  |20:25  |21:17  |21:55

16| 08:34 1457 (WEAQ2) | 07:45 16:13 (WEAOQ1) | 06:42 | 06:29 | 05:29 | 05:00

| 16:40 22 1519 (WEA02) | 17:38 32 16:45 (WEAO1) | 18:31 | 20:26 |21:19 | 21:55

17108:33 14:58 (WEAQ2) | 07:43 16:12 (WEAO1) | 06:40 | 06:27 | 05:27 | 05:00

[16:41 21 1519 (WEA02) [17:40 32 16:44 (WEAO1) | 18:32  |20:28  |21:20  |21:56

18| 08:32 14:59 (WEAQ2) | 07:41 16:12 (WEAO1) | 06:38 | 06:24 | 05:26 | 05:00

| 16:43 20 1519 (WEA02) | 17:42 32 16:44 (WEAO1) | 18:34 | 20:30 | 21:22 | 21:56

19 08:31 15:00 (WEA02) | 07:39 16:12 (WEAO1) | 06:35 0622  |05:24 | 05:00

| 16:45 17 1517 (WEA02) | 17:44 32 16:44 (WEAO1) | 18:36 | 20:32 |21:24 | 21:57

20108:29 15:02 (WEAQ2) | 07:37 16:12 (WEAO1) | 06:33 | 06:20 | 05:23 | 05:00

| 16:46 15 1517 (WEAD2) | 17:45 32 16:44 (WEAO1) | 18:38 | 20:34 |21:25 | 21:57

2108:28 15:04 (WEA02) | 07:35 16:13 (WEAO1) | 06:31 | 06:18  |05:21 | 05:00

| 16:48 12 15:116 (WEA02) | 17:47 31 16:44 (WEAO1) | 18:40 | 20:35 | 21:27 | 21:57

22108:27 15:07 (WEA02) | 07:33 16:13 (WEAO1) | 06:28 | 06:16 | 05:20 | 05:00

| 16:50 6 1513 (WEAD2) | 17: 49 30 16:43 (WEAO1) | 18:42 |20:37 |21:28 |21:57

23] 08:26 |07 16:13 (WEAO1) | 06:26 | 06:13 | 05:19 | 05:00

| 16:52 | 17 51 29 16:42 (WEAO1) | 18:43 | 20:39 | 21:30 |21:58

24108:25 107:28 16:15 (WEAO1) | 06:23  |06:11 0517 | 05:00

| 16:54 |17:53 27  16:42 (WEAO1) | 18:45 | 20:41 |21:31 |21:58

25108:23 | 07:26 16:16 (WEAO1) | 06:21 | 06:09 | 05:16 | 05:01

116:55 11755 25 16:41 (WEAO1) | 18:47  |20:43  |21:33  |21:58

26 | 08:22 | 0724 16:17 (WEAO1) | 06:19 | 06:07  |05:15 | 05:01

|16:57 |1757 22 16:39 (WEAO1) | 18:49  |20:44  |21:34  |2158

27| 08:21 | 07:22 16:19 (WEAOQ1) | 06:16 | 06:05 105:13 | 05:02

| 16:59 |1759 18 16:37 (WEAO1)|18:51  |20:46  |21:35  |2158

28| 08:19 | 07:20 16:22 (WEAO1) | 06:14 | 06:03  |05:12 | 05:02

| 17:01 | 18:01 12 16:34 (WEAO1) | 18:52 | 20:48 |21:37 |21:58

29108:18 | 1 06:11 | 06:01 1 05:11 | 05:03

117.03 | |18:54  |2050 |21:38  |2157

30]08:16 | | 07:09 | 05:59 | 05:10 | 05:03

| 17:05 | | 19:56 | 20:51 | 21:39 | 21:57
31]08:15 | 107:07 | 105:09 |
117:07 | |1958 | |21:41 |

Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | 507 | 574 | | | |
Red.Sonnenscheinwahrsch. | 0.19 | 0.29 | | | |
Reduktion Betriebsdauer | 1.00 | 1.00 | | | |
Reduktion Windrichtung | 0.70 | 0.72 | | | |
Gesamte Reduktion | 0.13 | 0.21 | | | |
Met.wahrsch.Beschattung | 66 | 118 | | | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /36
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1017 - Am Pool 2, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Juli |August  |SeptembetOktober |November |Dezember

110504  |0542  |06:34 | 07:26 |07:22 15:45 (WEAQT1) | 08:16 14:36 (WEA02)

12157 |21:24  |20:19  [19:07 1658 25 16:10 (WEAD1) |16:15 25 1501 (WEA02)

2]05:05 |0544  |06:36 | 07:28 |07:24 15:46 (WEAOT) | 08:17 14:35 (WEA02)

12157 |21:22  |20:17  [19:05 1656 23 16:09 (WEAO1) | 16:14 26 1501 (WEA02)

3105:05 | 05:45 | 06:38 1 07:29 |07:26 15:48 (WEAOQ1) | 08:19 14:36 (WEA02)

12156 |21:20  |20:15 [ 19:02 [16:54 20  16:08 (WEAO1) [16:18 26 15:02 (WEA02)

4|05:06 |05:47  |06:40 | 07:31 15:49 (WEAOT) | 08:20 14:35 (WEA02)

|21:56 |28 |20:12  [19:00 17 16:06 (WEAO1) [ 16:13 27 15:02 (WEAO2)

5[05:07 |0548  |06:41  |07:33 15:52 (WEAO1) | 08:22 14:36 (WEA02)

12155 |21:47  |20:10 | 1858 11 16:03 (WEAD1) | 16:12 27 1503 (WEA02)

6]05:08 | 05:50 | 06:43 | 07:35 | 08:23 14:36 (WEA02)

|21:55  |21:15  |20:07 | 1855 [16:12 27 1503 (WEA02)

710509  |0552 0645  |07:37 | 08:24 14:37 (WEA02)

|21:54  |21:13 2005 | 1858 [16:11 27 15:04 (WEAO2)

8105:10 | 05:53 | 06:46 107:38 | 08:26 14:37 (WEA02)

121554 |21:41  |20:03 | 1851 [16:11 27 15:04 (WEA02)

90511 |0555  |06:48 | 07:40 | 08:27 14:37 (WEA02)

]21:53  [21:09  |20:00 | 18:48 [16:10 27 15:04 (WEAO2)

101 05:12 | 05:57 | 06:50 | 07:42 | 08:28 14:38 (WEA02)

|21:52  |21:07  |1958 | 18:46 [16:10 28 15:06 (WEAO2)

1110513 | 05:58 | 06:52 | 07:44 | 08:29 14:38 (WEA02)

[21551  |21:05  [1956 | 18:44 [16:10 28 15:06 (WEA02)

12 05:14 | 06:00 | 06:53 | 07:45 | 08:30 14:39 (WEA02)

]21:50  |21:03  |1953 | 18:41 [16:10 27 15:06 (WEAO2)

13105:15 | 06:02 | 06:55 | 07:47 | 08:31 14:39 (WEA02)

|21:49 2101|1951 | 18:39 |16:37 116:09 27  15:06 (WEA02)

1410516 | 06:04 | 0657 | 07:49 16:56 (WEAO1) | 07:47 | 08:32 14:40 (WEA02)

|21:49  |20:59  |19:48 | 18:37 8 17:04 (WEAO1) | 16:35 [16:09 27 1507 (WEAO2)

15105:17 | 06:05 | 06:58 1 07:51 16:52 (WEAO1) | 07:49 | 08:33 14:40 (WEA02)

|21:48  |2057  |19:46  |18:34 16  17:08 (WEAD1) | 16:34 [16:09 27 1507 (WEAO2)

1610519  |06:07  |07:00  |07:53 16:50 (WEAO1) | 07:50 | 08:34 14:41 (WEA02)

|21:46  |20:55  [19:43  [18:32 20  17:10 (WEAO1) [ 16:32 [16:10 27 15:08 (WEAO2)

17 105:20 | 06:09 1 07:02 1 07:54 16:48 (WEAO1) | 07:52 | 08:35 14:41 (WEA02)

|21:45  |20:53  [19:41  [18:830 23 17:11 (WEAD1) [ 16:31 |16:10 27 15:08 (WEAO2)

18]05:21 | 06:10 1 07:03 | 07:56 16:46 (WEAO1) | 07:54 | 08:36 14:42 (WEA02)

|21:44  |2051  |19:39 1828 26  17:12 (WEAO1) | 16:29 [16:10 27 15:09 (WEA02)

1910523 0612 |07:05 | 07:58 16:45 (WEAO1) | 07:56 | 08:37 14:42 (WEA02)

|21:43  |20:49  [19:36  [18:25 28  17:13 (WEAO1) [ 16:28 [16:10 27 15:09 (WEAO2)

20]05:24  |06:14  |07:07 | 08:00 16:44 (WEAO1) | 07:58 | 08:37 14:43 (WEA02)

|21:42  |20:46  |19:34  [1823 30 17:14 (WEAO1) | 16:26 [16:10 27 15:10 (WEAO2)

21]0525 |06:16  |07:09 | 08:02 16:44 (WEAO1) | 07:59 14:42 (WEAQ2) | 08:38 14:44 (WEA02)

|21:40  |20:44  [19:31  [1821 30  17:14 (WEAO1) [ 1625 7 14:49 (WEA02) [ 16:11 26 15:10 (WEAO2)

2210527 |06:17 | 07:10 | 08:04 16:43 (WEAO1) | 08:01 14:39 (WEA02) | 08:39 14:43 (WEA02)

12139 |20:42  [1929  [18:19 32 1715 (WEAD1) [1624 12 1451 (WEA02) [16:11 27  15:10 (WEAO2)

23]05:28  |06:19  |07:12 | 08:06 16:43 (WEA01) | 08:03 14:38 (WEA02) | 08:39 14:43 (WEA02)

|21:38  |20:40  |19:26  [18:17 32 1715 (WEA01) [16:23 15 14:53 (WEA02) [16:12 27  15:10 (WEAO2)

2410530  |06:21  |07:14 | 08:07 16:42 (WEAD1) | 08:05 14:37 (WEA02) | 08:40 14:45 (WEA02)

|21:36  |20:38  [19:24  [18:15 33 1715 (WEAO1) [1622 17 1454 (WEA02) [16:12 27  15:12 (WEAO2)

25|05:31  |06:22  |07:16 | 08:09 16:42 (WEAO1) | 08:06 14:36 (WEA02) | 08:40 14:45 (WEA02)

12185  |20:85  [19:22  [18:12 33 1715 (WEAD1) [1620 20 14:56 (WEA02) [16:13 27  15:12 (WEAO2)

26105:33  |06:24  |07:17  |07:11 15:42 (WEAO1) | 08:08 14:36 (WEAQ2) | 08:40 14:45 (WEA02)

|21:33  |20:83  [19:19  [17:10 32 16:14 (WEAO1) [16119 21 1457 (WEA02) [ 16:14 27 15112 (WEAO2)

2710534  |06:26 | 07:19 | 07:13 15:42 (WEAO1) | 08:10 14:36 (WEA02) | 08:41 14:46 (WEA02)

12182 |20:81  [19:17  [17:08 32 1614 (WEAD1) [16:118 22 1458 (WEA02) [ 16:14 27  15:13 (WEAO2)

280536  |06:28  |07:21  |07:15 15:42 (WEAO1) | 08:11 14:35 (WEA02) | 08:41 14:47 (WEA02)

121:30  |20:28  [19:14  [17:06 32 1614 (WEAO1) [1617 23  14:58 (WEA02) [ 16:15 27  15:14 (WEAO2)

290537 | 06:29 | 07:22 107:17 15:43 (WEAO1) | 08:13 14:35 (WEAO02) | 08:41 14:47 (WEA02)

12129 |2026  [19:12  [17:04 30 1613 (WEAO1) [16:116 24 14:59 (WEA02) [ 16:16 27  15:14 (WEAO2)

30]05:39  |06:31  |07:24 | 07:19 15:43 (WEAO1) | 08:14 14:35 (WEA02) | 08:41 14:47 (WEA02)

|21:27 | 20:24 | 19:10 117:02 29 16:12 (WEAO1) | 16:16 25 15:00 (WEA02) | 16:17 28 15:15 (WEA02)

3110540 | 06:33 | 107:20 15:44 (WEAO1) | | 08:41 14:48 (WEA02)

2125|2022 | [17:00 28 1612 (WEAO1) | |16:18 27 1515 (WEAO2)

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | | | 494 | 282 | 835
Red.Sonnenscheinwahrsch. | | | | 0.29 | 0.23 | 0.14
Reduktion Betriebsdauer | | | | 1.00 | 1.00 | 1.00
Reduktion Windrichtung | | | | 0.72 | 0.71 | 0.70
Gesamte Reduktion | | | | 021 | 0.16 | 0.10
Met.wahrsch.Beschattung | | | | 104 | 45 | 81
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /37
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1018 - Am Pool 2A, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

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

1]08:41 14:58 (WEAQ2) | 08:13 | 07:17 16:27 (WEAO1) | 07:04 | 05:56 | 05:08

116:19 26 1524 (WEA02) | 17:09 [18:08 17 1644 (WEAO1) [20:00  [20:53  |21:42

2108:41 14:59 (WEA02) | 08:11 107:15 16:30 (WEAO1) [ 07:02 0554 | 05:07

| 16:20 25 1524 (WEA02) | 17:10 | 18:05 12 16:42 (WEAO1) | 20:01 |20:55 |21:43

3108:41 14:59 (WEAQ2) | 08:10 107:13 | 06:59 | 05:52 | 05:06

|1621 26 1525 (WEA02) | 17:12 118:07 2003|2057  |2144

40841 1459 (WEA02) | 08:08 |07:11 |0657  |0550 | 05:06

| 16:22 26 1525 (WEA02) | 17:14 | 18:08 | 20:05 |20:58 | 21:45

5108:40 15:00 (WEAQ2) | 08:06 1 07:08 | 06:55 | 05:49 | 05:05

| 16:24 26 1526 (WEA02) | 17:16 | 18:10 | 20:07 121:00 |21:46

6]08:40 15:00 (WEA02) | 08:05 | 07:06 | 06:52 | 05:47 | 05:04

11625 26 1526 (WEA02) | 17:18 | 18:12 2008 2102|2147

7 08:40 15:01 (WEA02) | 08:03 1 07:04 |0650  |0545  |05:03

|16:26 26 1527 (WEA02) | 17:20 |18:14 2040 |21:04  |21:48

8108:39 15:01 (WEAQ2) | 08:01 1 07:01 | 06:48 |05:43 105:03

11628 26 1527 (WEA02) | 17:22 |18:16 2042|2105  |21:49

9]08:39 15:01 (WEA02) | 07:59 | 06:59 |06:45  |05:41 | 05:02

| 16:29 27 1528 (WEA02) | 17:24 | 18:18 | 20:14 121:07 |21:50

10108:38 15:02 (WEAQ2) | 07:57 16:31 (WEAO1) | 06:57 | 06:43 |105:39 |05:02

116:30 27 1529 (WEA02) [17:26 11  16:42 (WEAO1) | 18:20 |2046 2109  |2151

11 08:38 1502 (WEAQ2) | 07:55 16:29 (WEAOQ1) | 06:54 | 06:40 | 05:37 | 05:01

11632 27 1529 (WEA02) [1728 16  16:45 (WEAO1) | 18:21 12047 |2141  |2152

12| 08:37 15:03 (WEAO02) | 07:53 16:27 (WEAOT1) | 06:52 | 06:38 | 05:36 | 05:01

| 16:33 26 1529 (WEA02) | 17:30 20 16:47 (WEAO1) | 18:23 |20:19 |21:12 121:53

13108:36 15:03 (WEAQ2) | 07:51 16:26 (WEAO1) | 06:50 | 06:36 | 05:34 | 05:01

| 16:35 26 1529 (WEA02) | 17:32 23 16:49 (WEAO1) | 18:25 | 20:21 |21:14 |21:53

14| 08:35 15.04 (WEAQ2) | 07:49 16:25 (WEAOQ1) | 06:47 | 06:34 1 05:32 | 05:00

| 16:36 26 1530 (WEA02) | 17:34 25 16:50 (WEAO1) | 18:27 | 20:23 |21:16 |21:54

151 08:34 15:04 (WEAQ2) | 07:47 16:24 (WEAO1) | 06:45 | 08:31 105:31 | 05:00

116:38 26 1530 (WEAD2) | 17:36 27 16:51 (WEAO1) | 18:29 |2025  |21:17  |2155

16| 08:34 15.05 (WEAQ2) | 07:45 16:23 (WEAOQ1) | 06:42 | 06:29 | 05:29 | 05:00

| 16:40 25 1530 (WEA02) | 17:38 29 16:52 (WEAO1) | 18:31 | 20:26 |21:19 |21:55

17108:33 15:06 (WEAQ2) | 07:43 16:22 (WEAO1) | 06:40 | 06:27 |05:27 | 05:00

| 16:41 24 1530 (WEA02) | 17:40 29 16:51 (WEA01) | 18:32 | 20:28 |21:20 |21:56

18| 08:32 15:06 (WEAQ2) | 07:41 16:21 (WEAO1) | 06:38 | 06:24 | 05:26 | 05:00

| 16:43 23 1529 (WEA02) | 17:42 31 16:52 (WEAO1) | 18:34 | 20:30 |21:22 |21:56

19 08:31 15:07 (WEA02) | 07:39 16:21 (WEAO1) | 06:35 |0622  |0524  |05:00

| 16:45 22 1529 (WEA02) | 17:44 31 16:52 (WEA01) | 18:36 | 20:32 |21:24 |21:57

20108:29 15:08 (WEAQ2) | 07:37 16:21 (WEAO1) | 06:33 | 06:20 |105:23 | 05:00

| 16:46 21 1529 (WEA02) | 17:45 32 16:53 (WEAO1) | 18:38 | 20:34 |21:25 |21:57

21108:28 1509 (WEAQ2) | 07:35 16:22 (WEAOQ1) | 06:31 | 06:18 | 05:21 | 05:00

|16:48 20 1529 (WEA02) [17:47 81  16:53 (WEAO1) | 18:40 12085  |2127  |2157

22| 08:27 15:10 (WEA02) | 07:33 16:21 (WEAO1) | 06:28 |06:116  |0520 | 05:00

11650 18 1528 (WEA02) [17:49 31 1652 (WEAO1) | 18:41 |2087  |2128  |2157

23108:26 15:12 (WEA02) | 07:31 16:21 (WEAO1) | 06:26 |06:43  |05:49  |05:00

| 16:52 15 15:27 (WEA02) | 17:51 31 16:52 (WEAO1) | 18:43 | 20:39 121:30 |21:58

24108:25 15:14 (WEA02) | 07:28 16:22 (WEAO1) | 06:23 106141 |05147 | 05:00

| 16:54 12 15:26 (WEA02) | 17:53 29 16:51 (WEA01) | 18:45 | 20:41 121:31 |21:58

25108:23 15:17 (WEAQ2) | 07:26 16:23 (WEAO01) | 06:21 | 06:09 | 05:16 | 05:01

116:55 6 1523 (WEA02) [17:55 28 16:51 (WEAO1) | 18:47 12043  |2133  |21:58

26 | 08:22 | 0724 16:23 (WEAOT1) | 06:18 |0607 0515  |05:01

| 16:57 | 17:57 26 16:49 (WEAO1) | 18:49 | 20:44 121:34 |21:58

27 | 08:21 |07:22 16:24 (WEAO1) | 06:16 |06:05  |0548  |05:02

116:59 1759 24  16:48 (WEAO1) | 18:51 |2046  |21:35  |2158

28| 08:19 | 07:20 16:26 (WEAO1) | 06:14 |0603 0512 0502

| 17:01 | 18:01 21 16:47 (WEAO1) | 18:52 | 20:48 121:37 |21:58

29108:18 | 1 06:11 | 06:01 |05:11 |05:03

117.03 | | 18:54 |2050  |2138  |2157

30]08:16 | | 07:09 | 05:59 | 05:10 |05:03

| 17:05 | | 19:56 | 20:51 121:39 |21:57
31108:15 | | 07:07 | | 05:09 |
117:07 | | 19:58 | 2141 |

Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | 578 | 495 | 29 | | |
Red.Sonnenscheinwahrsch. | 0.19 | 0.29 | 0.27 | | |
Reduktion Betriebsdauer | 1.00 | 1.00 | 1.00 | | |
Reduktion Windrichtung | 0.70 | 0.72 | 072 | | |
Gesamle Reduklion | 0.13 | 0.21 | 0.19 | | |
Met.wahrsch.Beschattung | 76 | 102 | 6 | | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /38
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1018 - Am Pool 2A, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Juli |August  |SeptembetOktober |November |Dezember

110504  |0542  |06:34 | 07:26 |07:22 15:59 (WEAQT) | 08:16 14:45 (WEA02)

12157 |21:24  |20:19  [19:07 1658 15 16:14 (WEAD1) |16:15 26 1511 (WEA02)

2]05:05 |0544  |06:36 | 07:28 |07:24 16:02 (WEAOT) | 08:17 14:44 (WEA02)

12157 |21:22  |20:17  [19:05 | 16556 9 16:11 (WEAO1) [16:14 27 15:11 (WEAO2)

3105:05 | 05:45 | 06:38 1 07:29 |07:26 | 08:19 14:45 (WEA02)

12156 |21:20  |20:15 [ 19:02 | 1654 [16:13 27 1512 (WEA02)

4105:06 | 05:47 | 06:40 | 07:31 |07:28 | 08:20 14:45 (WEA02)

|21:56 |28 |20:12  [19:00 | 1652 [16:13 27 1512 (WEAO2)

5105:07 | 05:48 | 06:41 107:33 107:30 | 08:22 14:46 (WEA02)

12155 |21:47  |20:10 | 1858 11650 [16:12 26 1512 (WEAO2)

6]05:08 | 05:50 | 06:43 | 07:35 |07:32 | 08:23 14:46 (WEA02)

|21:55  |21:15  |20:07 | 1855 | 16:49 [16:12 26 1512 (WEA02)

710509  |0552 0645  |07:37 |07:34 | 08:24 14:47 (WEA02)

|21:54  |21:13  |20:05 1853 | 16:47 [16:11 26 15:13 (WEAO2)

8105:10 | 05:53 | 06:46 107:38 107:36 | 08:26 14:47 (WEA02)

121554 |21:41  |20:03 | 1851 | 16:45 [16:11 26 1513 (WEA02)

90511 |0555  |06:48 | 07:40 |07:37 | 08:27 14:47 (WEA02)

]21:53  [21:09  |20:00 | 18:48 |16:43 [16:10 26 15:13 (WEAO2)

101 05:12 | 05:57 | 06:50 | 07:42 107:39 | 08:28 14:48 (WEA02)

|21:52  |21:07  |1958 | 18:46 | 16:42 [16:10 26 15:14 (WEAO2)

1110513 | 05:58 | 06:51 | 07:44 |07:41 | 08:29 14:49 (WEA02)

[21551  |21:05  [1956 | 18:44 | 16:40 [16:10 25 1514 (WEA02)

12 05:14 | 06:00 | 06:53 | 07:45 17:07 (WEAO1) | 07:43 | 08:30 14:49 (WEA02)

12150 |21:03  [1953 | 18:41 6 17:13 (WEA01) | 16:38 [16:10 26 15:15 (WEAO2)

13105:15 | 06:02 | 06:55 | 07:47 17:01 (WEAO1) | 07:45 | 08:31 14:50 (WEA02)

|21:49  |21:01  |1951  |18:39 15 17:16 (WEAO1) | 16:37 116:09 25  15:15 (WEA02)

1410516 | 06:04 | 0657 | 07:49 16:59 (WEAO1) | 07:47 | 08:32 14:50 (WEA02)

|21:49  |2059  [19:48  [18:37 19 17:18 (WEAO1) [ 16:35 [16:09 25 1515 (WEAO2)

15105:17 | 06:05 | 06:58 1 07:51 16:57 (WEAO1) | 07:49 | 08:33 14:51 (WEA02)

|21:48  |2057  |19:46  |18:34 23 17:20 (WEAO1) [ 16:34 [16:09 25 15:16 (WEAO2)

1610519  |06:07  |07:00  |07:53 16:56 (WEAO1) | 07:50 | 08:34 14:51 (WEA02)

|21:46  |20:55  [19:43  [18:32 25 17:21 (WEAO1) [16:32 [16:10 25  15:16 (WEAO2)

17 105:20 | 06:09 1 07:02 1 07:54 16:54 (WEAO1) | 07:52 | 08:35 14:52 (WEA02)

|21:45  |20:53  [19:41  [18:830 28 1722 (WEAD1) [ 16:31 [16:10 25 1517 (WEAO2)

18]05:21 | 06:10 | 07:03 | 07:56 16:54 (WEAO1) | 07:54 14:51 (WEAOQ2) | 08:36 14:53 (WEA02)

|21:44  |2051  |19:39 1828 28  17:22 (WEAO1) [ 16229 7 1458 (WEA02) [ 16:10 24 15:17 (WEAO2)

1910523 0612 |07:05 | 07:58 16:53 (WEAO1) | 07:56 14:48 (WEA02) | 08:37 14:53 (WEA02)

|21:43  |20:49  [19:36  [18:25 30 17:23 (WEAO1) [1628 13 1501 (WEA02) [ 16:10 24  15:17 (WEAO2)

20]05:24  |06:14  |07:07 | 08:00 16:52 (WEAO1) | 07:58 14:47 (WEA02) | 08:37 14:53 (WEA02)

|21:42  |20:46  |19:34 1823 31 1723 (WEAD1) [1626 15 1502 (WEA02) [16:10 25  15:18 (WEAO2)

21]0525 |06:16  |07:09 | 08:02 16:52 (WEAO1) | 07:59 14:46 (WEAQ2) | 08:38 14:54 (WEA02)

|21:40  |20:44  [19:31  [1821 31 17:23 (WEAO1) [16:25 18  15:04 (WEA02) [16:11 25  15:19 (WEAO2)

2210527 |06:17 | 07:10 | 08:04 16:52 (WEAO1) | 08:01 14:44 (WEA02) | 08:39 14:54 (WEA02)

12139 |20:42  [1929  [18:19 31 1723 (WEAD1) [1624 20 15.04 (WEA02) [ 16:11 24  15:18 (WEAO2)

23]05:28  |06:19  |07:12 | 08:06 16:52 (WEA01) | 08:03 14:44 (WEA02) | 08:39 14:54 (WEA02)

121:38  |20:40  [19:26  [18:17 31 1723 (WEAO1) [16:23 21 1505 (WEA02) [ 16:12 25  15:19 (WEAO2)

2410530  |06:21  |07:14 | 08:07 16:52 (WEAD1) | 08:05 14:44 (WEA02) | 08:40 14:55 (WEA02)

|21:36  |20:38  [19:24  [18:15 30 1722 (WEAO1) [1622 22 1506 (WEA02) [16:12 25  15:20 (WEAO2)

25|05:31  |06:22  |07:16 | 08:09 16:52 (WEAO1) | 08:06 14:44 (WEA02) | 08:40 14:56 (WEA02)

12185  |20:85  [19:22 1812 30 1722 (WEAD1) [1620 23 1507 (WEA02) [ 16:13 24  15:20 (WEAO2)

26105:33  |06:24  |07:17  |07:11 15:52 (WEAO1) | 08:08 14:44 (WEAQ2) | 08:40 14:56 (WEA02)

|21:33  |20:83  [19:19  [17:10 29 1621 (WEAO1) [16119 24 1508 (WEA02) [ 16:14 24 15:20 (WEAO2)

2710534  |06:26 | 07:19 | 07:13 15:53 (WEAO1) | 08:10 14:44 (WEA02) | 08:41 14:57 (WEA02)

12132 |20:81  [19:17  [17:08 28 1621 (WEAD1) [16:118 25 15.09 (WEA02) [ 16:14 24 1521 (WEAO2)

280536  |06:28  |07:21  |07:15 15:53 (WEAO1) | 08:11 14:43 (WEA02) | 08:41 14:57 (WEA02)

121:30  |20:28  [19:14  [17:06 27 16:20 (WEAO1) [16:17 26  15:09 (WEA02) [ 16:15 25  15:22 (WEAO2)

290537 | 06:29 | 07:22 107:17 15:54 (WEAO1) | 08:13 14:44 (WEAO02) | 08:41 14:58 (WEA02)

12129 |2026  [19:12  [17:04 25 1619 (WEAD1) [16:116 26 1510 (WEA02) [ 16:16 24  15:22 (WEAO2)

30]05:39  |06:31  |07:24 | 07:19 15:55 (WEAO1) | 08:14 14:44 (WEA02) | 08:41 14:58 (WEA02)

|21:27 | 20:24 | 19:10 117:02 23 16:18 (WEAO1) | 16:16 26 15:10 (WEA02) | 16:17 25 15:23 (WEA02)

3110540 | 06:33 | 107:20 15:57 (WEAO1) | | 08:41 14:58 (WEA02)

2125|2022 | [17:00 19 16:16 (WEAO1) | [16:18 26 15:24 (WEAO2)

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | | | 509 | 290 | 783
Red.Sonnenscheinwahrsch. | | | | 0.29 | 0.23 | 0.14
Reduktion Betriebsdauer | | | | 1.00 | 1.00 | 1.00
Reduktion Windrichtung | | | | 0.72 | 0.70 | 0.70
Gesamte Reduktion | | | | 021 | 0.16 | 0.10
Met.wahrsch.Beschattung | | | | 107 | 46 | 76
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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, Deutsche
Bericht PS14005.A0

¢ s
Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: - ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /39 o )
- Pool 1B und 3A P— WindGuard

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269
SHADOW - Kalender

Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1019 - Am Pool 11A, 26188 Edewecht
Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tdgliche Sonnenstunden) [BREMEN]

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

8752

Referenzjahr fiir Kalender 2014
eferenzjahr flr Kalende 0 153 281 3.16 542 7.18 591 6.09 601 464 3.11 199 1.07
Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401
: Startwindgeschw. aus Leistungskennlinie
|Januar |Februar |Marz |April |Mai |Juni
1]08:41 1459 (WEA02) | 08:13 |07:17 16:26 (WEAO1) | 07:04 0556 | 05:08
|16:19 25 1524 (WEA02) | 17:09 |18:03 29 1655 (WEAO1) 2000  |2053  |2142
2]08:41 1500 (WEA02) | 08:11 | 07:15 16:27 (WEAD1) | 07:02  |0554 | 05:07
|16:20 25 1525 (WEA02) | 17:10 |18:05 28 1655 (WEAD1) [2001  |2055  |2143
3] 08:41 15:00 (WEA02) | 08:10 |07:13 16:28 (WEAO1) [ 0659|0552 | 05:06
|16:21 26 1526 (WEA02) | 17:12 |18:07 26 1654 (WEAO1) |2003  |2057  |21:44
4]08:41 1500 (WEA02) | 08:08 | 07:11 16:29 (WEAD1) [ 0657 |0550 | 05:06
|16:22 26 1526 (WEA02) | 17:14 |18:08 22 1651 (WEAO1) [2005  |2058  |21:45
5]08:40 1501 (WEA02) | 08:06 | 07:08 1631 (WEAO1) | 0655  |0549 | 05:05
|16:24 26 1527 (WEAD2) | 17:16 |18:10 19 1650 (WEAD1) [ 2007  |21:00  |21:46
608:40 1500 (WEAQ2) | 08:05 | 07:06 16:34 (WEAD1) [ 0652|0547 | 05:04
|16:25 27 1527 (WEA02) | 17:18 |18:12 13 1647 (WEAO1) [2008 2102  |21:47
7108:40 15:01 (WEA02) | 08:03 | 07:04 |06:50 0545 | 05:03
|16:26 28 1529 (WEAD2) | 17:20 | 18:14 |20:10 2104  |21:48
8]08:39 1501 (WEA02) | 08:01 | 07:01 |06:48 0543 [05:03
|16:28 28 1529 (WEA02) | 17:22 | 18:16 |20142 2105  |21:49
908:39 1501 (WEA02) | 07:59 | 06:59 |06:45 0541 | 05:02
|16:29 28 1529 (WEA02) | 17:24 | 18:18 |20114 2107|2150
10]08:38 1502 (WEA02) | 07:57 | 06:57 |06:43 0589  [05:02
|16:30 28 1530 (WEAD2) | 17:26 | 18:20 |20116 2109|2151
11]08:38 1503 (WEA02) | 07:55 | 06:54 |06:40 0537 | 05:01
|16:32 28 1531 (WEA02) | 17:28 | 18:21 20147 |21:11  |2152
12 08:37 15:03 (WEA02) | 07:53 | 06:52 |06:38 0536 | 05:01
|16:33 28 1531 (WEAD2) | 17:30 | 18:23 |20119  |21:12  |2153
13108:36 1503 (WEA02) | 07:51 16:39 (WEAO1) | 06:50 |06:36 0534 | 0501
|16:35 28 1531 (WEA02) | 17:32 6 16:45 (WEAOT) | 18:25 |2021  |2114  |2153
14108:35 1503 (WEA02) | 07:49 16:35 (WEAO1) | 06:47 |06:34 0532 | 05:00
|16:36 29 1532(WEA02) [17:34 15  16:50 (WEAO1) | 18:27 |20:23  |21:16  |2154
151 08:34 1504 (WEA02) | 07:47 16:33 (WEAO1) | 06:45 |06:31 0531  [05:00
|16:38 28 1532 (WEA02) [17:36 19 16:52 (WEAO1) | 18:29 |20:25  |2117  |2155
16| 08:34 1505 (WEA02) | 07:45 16:31 (WEAO1) | 06:42 |06:29 0529 | 05:00
|16:40 27 1532 (WEA02) [17:38 23  16:54 (WEAO1) | 18:31 |20:26  |2119  [2155
17108:33 1505 (WEA02) | 07:43 16:29 (WEAO1) | 06:40 |06:27 0527  |05:00
|16:41 28 1533 (WEAD2) [17:40 25 16:54 (WEAO1) | 18:32 |20:28 2120  |21:56
18] 08:32 1505 (WEA02) | 07:41 16:28 (WEAO1) | 06:38 |06:24 0526 [05:00
|16:43 27 1532 (WEA02) [1742 27  16:55 (WEAO1) | 18:34 |2080 |2122  [2156
19 08:31 1506 (WEA02) | 07:39 16:27 (WEAO1) | 06:35 |06:22 0524 | 05:00
|16:45 26 1532 (WEAD2) [17:44 29  16:56 (WEAO1) | 18:36 |20:82  |2124  |2157
20| 08:29 1507 (WEA02) | 07:37 16:27 (WEAO1) | 06:33 |0620 0523  [05:00
|16:46 25 1532(WEA02) |17:45 30  16:57 (WEAO1) | 18:38 |20:34  |2125  |2157
21]08:28 1508 (WEA02) | 07:35 16:26 (WEAO1) | 06:31 |06:18 0521 | 05:00
|16:48 24 1532 (WEA02) [17:47 32 16:58 (WEAO1) | 18:40 |2085  |2127  |2157
22]08:27 1508 (WEA02) | 07:33 16:25 (WEA01) | 06:28 |06:16 0520 | 05:00
16550 24 1532 (WEAD2) [17:49 32  16:57 (WEAO1) | 18:41 |20:37  |2128  |2157
23]08:26 15:10 (WEA02) | 07:31 16:25 (WEAO1) | 06:26 |06:13 0519 [05:00
1652 22 1532 (WEA02) [1751 33  16:58 (WEAO1) | 18:43 |20:39  |21:830  |2158
24108:25 15110 (WEA02) | 07:28 16:25 (WEAO1) | 06:23 |06:11 0517 ]05:00
16554 20 1530 (WEAD2) [17:53 33  16:58 (WEAO1) | 18:45 |20:41 2181|2158
25]08:23 15:12 (WEA02) | 07:26 16:25 (WEAO1) | 06:21 |06:09 0516 | 05:01
16555 18 1530 (WEA02) [17:55 33 16:58 (WEAO1) | 18:47 |20:43 2133|2158
26 08:22 15:14 (WEA02) | 07:24 16:25 (WEAO1) | 06:18 |06:07 0515 | 05:01
16557 14 1528 (WEA02) [1757 32 16:57 (WEAO1) | 18:49 |20:44  |21:834  |2158
27| 08:21 15:17 (WEA02) | 07:22 16:25 (WEAO1) | 06:16 |06:05 0513 [05:02
11659 10 1527 (WEAD2) [1759 32  16:57 (WEAO1) | 18:51 |20:46 2135  [21:58
2808:19 | 07:20 16:26 (WEAO1) | 06:14 |06:03 0512 [05:02
117:01 | 1801 31 16:57 (WEAO1) | 18:52 |2048  |21:87  |2158
29]08:18 | | 06:11 |06:01 0511 [05:03
117:03 | | 18:54 |20:50 2138|2157
30]08:16 | | 07:09 |05:59 0510  [05:03
| 17:05 | | 19:56 |20:51 2189|2157
31]08:15 | | 07:07 | |05:09 |
| 17:07 | | 19:58 | |21:41 |
Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | 673 | 432 | 137 | | |
Red.Sonnenscheinwahrsch. | 0.19 | 0.29 | 0.27 | | |
Reduktion Betriebsdauer | 1.00 | 1.00 | 1.00 | | |
Reduktion Windrichtung | 0.70 | 0.72 | 072 | | |
Gesamle Reduklion | 0.13 | 0.21 | 0.19 | | |
Met.wahrsch Beschattung | 88 | 89 | 26 | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /40
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1019 - Am Pool 11A, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Juli |August  |SeptembetOktober |November |Dezember

1]05:04 | 05:42 | 06:34 | 07:26 |07:22 | 08:16 14:45 (WEA02)

12157 |21:24  |20:19  [19:07 | 1658 |16:15 28 15:13 (WEA02)

2]05:05 |0544  |06:36 | 07:28 |07:24 | 08:17 14:45 (WEA02)

12157 |21:22  |20:17  [19:05 | 16556 [16:14 28 1513 (WEAO2)

3105:05 | 05:45 | 06:38 1 07:29 |07:26 | 08:19 14:45 (WEA02)

12156 |21:20  |20:15 [ 19:02 | 1654 [16:13 28 1513 (WEA02)

4105:06 | 05:47 | 06:40 | 07:31 |07:28 | 08:20 14:45 (WEA02)

|21:56 |28 |20:12  [19:00 | 1652 [16:13 28 1513 (WEAO2)

5105:07 | 05:48 | 06:41 107:33 107:30 | 08:22 14:46 (WEA02)

12155 |21:47  |20:10 | 1858 | 1651 |16:12 28 15:14 (WEAO2)

6]05:08 | 05:50 | 06:43 | 07:35 |07:32 | 08:23 14:46 (WEA02)

|21:55  |21:15  |20:07 | 1855 | 16:49 [16:12 28 15:14 (WEA02)

710509  |0552 0645  |07:37 |07:34 | 08:24 14:48 (WEA02)

|21:54  |21:13 2005 | 1858 | 16:47 [16:11 26 15:14 (WEAO2)

8105:10 | 05:53 | 06:46 107:38 17:11 (WEAO1) | 07:36 | 08:26 14:48 (WEA02)

121554 |21:41  |20:03 | 1851 9 17:20 (WEAO1) | 16145 [16:11 26 15:14 (WEA02)

90511 |0555  |06:48 | 07:40 1707 (WEAO1) | 07:37 | 08:27 14:48 (WEA02)

|21:53  [21:09  |20:00 [18:48 16 17:23 (WEAO1) [ 16:43 [16:10 26 15:14 (WEAO2)

1010512 |0557  |06:50 | 07:42 17:05 (WEAO1) | 07:39 | 08:28 14:49 (WEA02)

12152 |21:07  |1958  |18:46 20 17:25 (WEAO1) | 16:42 [16:10 26 15:15 (WEAO2)

1110513 |0558  |06:52 | 07:44 17:03 (WEAO1) | 07:41 | 08:29 14:50 (WEA02)

[21551  [21:05  [1956  |18:44 24  17:27 (WEAO1) | 16:40 [16:10 25 1515 (WEA02)

12 05:14 | 06:00 | 06:53 | 07:45 17:02 (WEAO1) | 07:43 | 08:30 14:50 (WEA02)

12150 |21:03  [1953  [18:41 26  17:28 (WEAO1) | 16 [16:10 25  15:15 (WEAO2)

13105:15 | 06:02 | 06:55 | 07:47 16:59 (WEAO1) | 07:45 | 08:31 14:51 (WEA02)

|21:49  |21:01  |1951  |18:39 20 17:28 (WEAO1) | 16:37 116:09 25  15:16 (WEA02)

1410516 | 06:04 | 0657 | 07:49 16:59 (WEAO1) | 07:47 | 08:32 14:51 (WEA02)

|21:49  |2059  [19:48  [18:37 30 17:29 (WEAO1) [ 16:35 [16:09 25 1516 (WEAO2)

15105:17 | 06:05 | 06:58 1 07:51 16:58 (WEAO1) | 07:49 14:54 (WEAQ2) | 08:33 14:52 (WEA02)

|21:48  |2057  |19:46  [18:34 31  17:29 (WEAO1) [ 16:34 1 14:55(WEA02) [ 16:09 24  15:16 (WEA02)

1610519  |06:07  |07:00  |07:53 16:57 (WEAO1) | 07:50 14:49 (WEAQ2) | 08:34 14:53 (WEA02)

|21:46  |20:55  [19:43  [18:32 32 17:29 (WEAO1) [16:32 11  15:00 (WEA02) [ 16:10 24  15:17 (WEAO2)

17 105:20 | 06:09 1 07:02 1 07:54 16:57 (WEAO1) | 07:52 14:47 (WEAQ2) | 08:35 14:53 (WEA02)

|21:45  |20:53  [19:41  [18:830 32 1729 (WEAO1) [16:31 15  15.02 (WEA02) [ 16:10 24  15:17 (WEAO2)

180521 |06:10  |07:08 | 0756 16:57 (WEAO1) | 07:54 14:46 (WEA02) | 08:36 14:41 (WEA03)

|21:44  |20:51  |19:39  |18:28 32 17:29 (WEAO1) [1629 18  15:04 (WEA02) [ 16:10 27  15:18 (WEAO2)

1910523 0612 |07:05 | 07:58 16:56 (WEAO1) | 07:56 14:45 (WEA02) | 08:37 14:40 (WEA03)

|21:43  |20:49  [19:36  [18:25 33 1729 (WEAO1) [1628 20 15.05(WEA02) [ 16:10 27  15:17 (WEA02)

200524 | 06:14 | 07:07 | 08:00 16:56 (WEAO1) | 07:58 14:45 (WEAQ2) | 08:37 14:40 (WEAO03)

|21:42  |20:46  |19:34 1823 33 1729 (WEAD1) [1626 22 1507 (WEA02) [ 16:10 28  15:18 (WEAO2)

2110525 | 06:16  |07:09 | 08:02 16:57 (WEAO1) | 07:59 14:44 (WEAQ2) | 08:38 14:41 (WEA03)

|21:40  |20:44  [19:31  [1821 31 17:28 (WEAO1) [16:25 24 1508 (WEA02) [16:11 29 15:19 (WEAO2)

2210527 |06:17 | 07:10 | 08:04 16:57 (WEAO1) | 08:01 14:43 (WEA02) | 08:39 14:41 (WEA03)

12139 |20:42  [1929  [18:19 31 1728 (WEAD1) [1624 24 1507 (WEA02) [16:11 29  15:19 (WEAO2)

23]05:28  |06:19  |07:12 | 08:06 16:57 (WEA01) | 08:03 14:43 (WEA02) | 08:39 14:41 (WEA03)

|21:38  |20:40  [19:26  [18:17 30 17:27 (WEAO1) [16:23 25 1508 (WEA02) [ 16:12 29  15:19 (WEAO2)

2410530  |06:21  |07:14 | 08:07 16:58 (WEAD1) | 08:05 14:43 (WEA02) | 08:40 14:42 (WEA03)

|21:36  |20:38  [19:24  [18:15 28 1726 (WEAD1) [1622 26  15.09 (WEA02) [ 16:12 29  15:20 (WEAO2)

25|05:31  |06:22  |07:16 | 08:09 16:59 (WEAO1) | 08:06 14:43 (WEA02) | 08:40 14:42 (WEA03)

12185  |20:85  [19:22 1812 26 1725 (WEAD1) [1620 27 1510 (WEA02) [16:13 28  15:20 (WEAO2)

26105:33  |06:24  |07:17  |07:11 16:00 (WEAO1) | 08:08 14:43 (WEAQ2) | 08:40 14:43 (WEA03)

|21:33  |20:83  [19:19  [17:10 24 1624 (WEAO1) [16119 27 1510 (WEA02) [ 16:14 28 15:21 (WEAO2)

2710534  |06:26 | 07:19 | 07:13 16:01 (WEAO1) | 08:10 14:44 (WEA02) | 08:41 14:46 (WEA03)

12132 |20:81  [19:17  [17:08 22 1623 (WEAD1) [16:118 27 1511 (WEA02) [16:14 25  15:22 (WEAO2)

280536  |06:28  |07:21  |07:15 16:03 (WEAO1) | 08:11 14:43 (WEA02) | 08:41 14:59 (WEA02)

121:30  |20:28  |19:14  [17:06 18 1621 (WEAO1) [1617 28 1511 (WEA02) [ 16:15 23 15:22 (WEAO2)

290537 | 06:29 | 07:22 107:17 16:05 (WEAO1) | 08:13 14:43 (WEAO02) | 08:41 14:59 (WEA02)

12129 |2026  [19:12  [17:04 13 1618 (WEAD1) [16:116 28 1511 (WEA02) [ 16:16 24  15:23 (WEAO2)

30]05:39  |06:31  |07:24 | 07:19 |08:14 14:44 (WEA02) | 08:41 14:59 (WEA02)

|21:27 | 20:24 | 19:10 117:02 |16:16 28 1512 (WEA02) | 16:17 25 15:24 (WEA02)

3110540 | 06:33 | 107:20 | | 08:41 15:00 (WEA02)

2125|2022 | 117:00 | [16:18 24 15:24 (WEAO2)

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | | | 570 | 351 | 819
Red.Sonnenscheinwahrsch. | | | | 0.29 | 0.23 | 0.14
Reduktion Betriebsdauer | | | | 1.00 | 1.00 | 1.00
Reduktion Windrichtung | | | | 0.72 | 0.70 | 0.70
Gesamte Reduktion | | | | 021 | 0.16 | 0.10
Met.wahrsch.Beschattung | | | | 120 | 56 | 80
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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, Deutsche
Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/ 41
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269
SHADOW - Kalender

Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1020 - Am Pool 13, 26188 Edewecht
Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tdgliche Sonnenstunden) [BREMEN]

Referenzjahr fiir Kalender

Betriebsdauer je Sektor

2014 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
153 2.81 3.16 542 718 591 6.09 6.01 4.64 3.11 1.99 1.07

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

375 383 446 815 664 456 708 1146 1391 1154 813 401
: Startwindgeschw. aus Leistungskennlinie

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

1]08:41 14:50 (WEA03) | 08:13 107:17 16:33 (WEAO1) | 07:04 0556  |05:08

11619 29 1530 (WEA02) | 17:09 118:03 32 17:05 (WEAO1) [20:00  [20:58  |21:42

2108:41 14:51 (WEA03) | 08:11 107:15 16:34 (WEAO1) [ 07:02 0554  |05:07

| 16:20 29 1531 (WEA02) | 17:10 | 18:05 31 17:05 (WEA01) | 20:01 |20:55 |21:43

3108:41 14:53 (WEAOQ3) | 08:10 107:13 16:35 (WEAO1) | 06:59 | 05:52 | 05:06

|1621 27 1532 (WEA02) | 17:12 118:07 29 17:04 (WEAO1) [ 2008  |20:57  |21:44

4] 08:41 1455 (WEA03) | 08:08 | 07:11 16:35 (WEAO1) | 0657 0550 | 05:06

| 16:22 24 1533 (WEA02) | 17:14 | 18:08 28 17:03 (WEAO1) | 20:05 |20:58 | 21:45

5108:40 15:11 (WEAQ2) | 08:06 1 07:08 16:36 (WEAO1) | 06:55 | 05:49 | 05:05

| 16:24 23 15334 (WEA02) | 17:16 | 18:10 26 17:02 (WEAO1) | 20:07 121:00 |21:46

6]08:40 15:11 (WEA02) | 08:04 | 07:06 16:37 (WEAO1) | 0652 0547 | 05:04

[16:25 23 1534 (WEA02) | 17:18 1812 24 1701 (WEAO1) 2008  |21:02  |21:47

7 08:40 15:12 (WEA02) | 08:03 1 07:04 16:38 (WEAO1) | 06:50 | 0545 | 05:03

| 16:26 23 15335 (WEA02) | 17:20 | 18:14 21 16:59 (WEAO1) | 20:10 121:04 |21:48

8108:39 15:11 (WEAQ2) | 08:01 1 07:01 16:40 (WEAO1) | 06:48 |05:43 105:03

11628 25 1536 (WEA02) | 17:22 |18:16 17 1657 (WEAO1) |20-12  |21:05  |21:49

9]08:39 15:11 (WEA02) | 07:59 | 06:59 16:43 (WEAO1) | 0645  |05:41 | 05:02

| 16:29 25 15336 (WEA02) | 17:24 | 18:18 10 16:53 (WEAO1) | 20:14 121:07 |21:50

10108:38 15:12 (WEAQ2) | 07:57 | 06:57 | 06:43 |105:39 |05:02

|16:30 26 1538 (WEA02) | 17:26 | 18:20 |2046 2109  |2151

11 08:38 15:12 (WEAOQ2) | 07:55 | 06:54 | 06:40 | 05:37 | 05:01

| 16:32 26 1538 (WEA02) | 17:28 | 18:21 12017 |21:11 |21:52

12| 08:37 15:12 (WEA02) | 07:53 | 06:52 | 06:38 | 05:36 | 05:01

| 16:33 27 15339 (WEA02) | 17:30 | 18:23 |20:19 |21:12 121:53

13108:36 15:12 (WEAQ2) | 07:51 | 06:50 | 06:36 | 05:34 | 05:01

| 16:35 27 1539 (WEA02) | 17:32 | 18:25 | 20:21 |21:14 |21:53

14| 08:35 15:12 (WEAQ2) | 07:49 | 06:47 | 06:34 1 05:32 | 05:00

| 16:36 28 1540 (WEA02) | 17:34 | 18:27 | 20:23 |21:16 |21:54

151 08:34 15:13 (WEAQ2) | 07:47 | 06:45 | 08:31 105:31 | 05:00

116:38 27 1540 (WEA02) | 17:36 | 18:29 |2025  |21:17  |2155

16| 08:34 15:13 (WEAQ2) | 07:45 | 06:42 | 06:29 | 05:29 | 05:00

| 16:40 28 1541 (WEA02) | 17:38 | 18:31 | 20:26 |21:19 |21:55

17108:33 15:13 (WEAQ2) | 07:43 16:45 (WEAO1) | 06:40 | 06:27 |05:27 | 05:00

|16:41 28 1541 (WEA02) [1740 11 16:56 (WEAO1) | 18:32 |2028  |2120  |2156

18| 08:32 15:13 (WEAQ2) | 07:41 16:42 (WEAO1) | 06:38 | 06:24 | 05:26 | 05:00

| 16:43 28 1541 (WEA02) | 17:42 17 16:59 (WEA01) | 18:34 | 20:30 |21:22 |21:56

19 08:31 15:14 (WEA02) | 07:39 16:40 (WEAO1) | 06:35 |0622  |0524  |05:00

| 16:45 27 15141 (WEA02) | 17:44 21 17:01 (WEAO1) | 18:36 | 20:32 |21:24 |21:57

20108:29 15:14 (WEAQ2) | 07:37 16:39 (WEAO1) | 06:33 | 06:20 |105:23 | 05:00

| 16:46 28 15142 (WEA02) | 17:45 24 17:03 (WEAO1) | 18:38 | 20:34 |21:25 |21:57

21108:28 15:15 (WEAQ2) | 07:35 16:38 (WEAO1) | 06:31 | 06:18 | 05:21 | 05:00

| 16:48 27 1542 (WEA02) | 17:47 26 17:04 (WEAO1) | 18:40 | 20:35 |21:27 |21:57

22108:27 15:15 (WEA02) | 07:33 16:36 (WEAO1) | 06:28 | 06:16 105:20 | 05:00

11650 27 1542 (WEA02) [1749 28  17.04 (WEAO1) | 18:41 |2087  |2128  |2157

23108:26 15:16 (WEA02) | 07:31 16:35 (WEAO1) | 06:26 | 06:13 |05:19 | 05:00

| 16:52 26 15:42 (WEA02) | 17:51 30 17:05 (WEAO1) | 18:43 | 20:39 121:30 |21:58

24108:25 15:16 (WEA02) | 07:28 16:35 (WEAO1) | 06:23 106141 |05147 | 05:00

| 16:54 25 15141 (WEA02) | 17:53 31 17:06 (WEAO1) | 18:45 | 20:41 121:31 |21:58

25108:23 15:18 (WEAQ2) | 07:26 16:35 (WEAO01) | 06:21 | 06:09 | 05:16 | 05:01

116:55 24 1542 (WEA02) | 17:55 31  17:06 (WEAO1) | 18:47 12043  |2133  |21:58

26 | 08:22 15:18 (WEA02) | 07:24 16:34 (WEAOT1) | 06:18 |0607 0515  |05:01

| 16:57 23 15141 (WEA02) | 17:57 32 17:06 (WEAO1) | 18:49 | 20:44 121:34 |21:58

270821 15:20 (WEA02) | 07:22 16:34 (WEAO1) | 06:16 |0605 0513 0502

11659 21 1541 (WEA02) [1759 32 17.06 (WEAO1) | 18:51 |2046  |21:35  |2158

28108:19 15:21 (WEAQ2) | 07:20 16:34 (WEAOQ1) | 06:14 | 06:03 |05:12 | 05:02

| 17:01 19 15:40 (WEA02) | 18:01 32 17:06 (WEAO1) | 18:52 | 20:48 121:37 |21:58

29108:18 15:22 (WEA02) | 1 06:11 | 06:01 |05:11 |05:03

[17:03 16 15:38 (WEA02) | | 18:54 | 20:50 121:38 |21:57

30]08:16 15:25 (WEAQ2) | | 07:09 | 05:59 | 05:10 |05:03

| 17:05 12 15:37 (WEA02) | | 19:56 | 20:51 121:39 |21:57
31 08:15 15:29 (WEA02) | | 07:07 | 10509 |
17.07 15:33 (WEA02) | | 19:58 | 2141 |

Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | 752 | 315 | 218 | | |
Red.Sonnenscheinwahrsch. | 0.19 | 0.29 | 0.27 | | |
Reduktion Betriebsdauer | 1.00 | 1.00 | 1.00 | | |
Reduktion Windrichtung | 0.70 | 0.72 | 072 | | |
Gesamte Reduktion | 0.13 | 0.20 | 0.19 | | |
Met.wahrsch.Beschattung | 99 | 64 | 42 | | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /42
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1020 - Am Pool 13, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Juli |August  |SeptembetOktober |November |Dezember

1]05:04 | 05:42 | 06:34 | 07:26 |07:22 | 08:16 14:54 (WEA02)

12157 |21:24  |20:19  [19:07 | 1658 [16:15 27 15:21 (WEA02)

2]05:05 |0544  |06:36 | 07:28 |07:24 | 08:17 14:54 (WEA02)

12157 |21:22  |20:17  [19:05 | 16556 [16:14 26 15:20 (WEAO2)

3105:05 | 05:45 | 06:38 1 07:29 |07:26 | 08:19 14:55 (WEA02)

12156 |21:20  |20:15 [ 19:02 | 1654 [16:13 26 15:21 (WEA02)

4105:06 | 05:47 | 06:40 | 07:31 |07:28 | 08:20 14:55 (WEA02)

|21:56 |28 |20:12  [19:00 | 1652 [16:13 25  15:20 (WEAO2)

5105:07 | 05:48 | 06:41 | 07:33 17:23 (WEAO01) | 07:30 | 08:22 14:56 (WEA02)

12155 |21:47  |20:10 | 1858 5 1728 (WEA01)|1851 [16:12 25 1521 (WEAO2)

6]05:08 | 05:50 | 06:43 | 07:35 1717 (WEAO1) | 08:23 14:57 (WEA02)

|2155 |25 |20:07  [1855 15 17:32 (WEAO1) | [16:12 23 15:20 (WEA02)

710509  |0552 0645  |07:37 17:15 (WEAO1) | | 08:24 14:58 (WEA02)

12154 |21:13  |20:05  [1853 19 17:34 (WEAO1) | [16:11 23 1521 (WEAO2)

8105:10 | 05:53 | 06:46 107:38 17:13 (WEAOT1) | | 08:26 14:58 (WEA02)

121554 |21:41 |20:03  [1851 23 17:36 (WEAO1) | [16:11 23 15:21 (WEA02)

90511 |0555  |06:48 | 07:40 17:11 (WEAD1) | | 08:27 14:43 (WEA03)

|21:53  |21:09  |20:00 [18:48 26 17:37 (WEAO1) | [16:10 24 1521 (WEAO2)

1010512 |0557  |06:50 | 07:42 17:10 (WEAO1) | | 08:28 14:42 (WEA03)

|21:52  |21:07  |1958  |18:46 28  17:38 (WEAO1) | [16:10 27 1521 (WEAO2)

1110513 |0558  |06:51 | 07:44 17:09 (WEAO1) | | 08:29 14:41 (WEA03)

|21551  |21:05  [1956  [18:44 29 17:38 (WEAO1) | [16:10 29 15:21 (WEA02)

12 05:14 | 06:00 | 06:53 | 07:45 17:08 (WEAOT1) | 15:00 (WEAO02) | 08:30 14:41 (WEA03)

12150 |21:03  [1953  [18:41 31  17:39 (WEAO1) [1 5 1505 (WEA02) [ 16:10 29 1521 (WEA02)

1310515  |06:02 | 0655 | 07:47 17:07 (WEAO1) | 14:57 (WEA02) | 08:31 14:41 (WEA03)

|21:49  |21:01  [1951  |18:39 31 17:38 (WEAO1) | 12 15:00 (WEA02) | 16:09 30 1521 (WEA02)

1410516 | 06:04 | 0657 | 07:49 17:06 (WEAO1) | 14:55 (WEAQ2) | 08:32 14:41 (WEA03)

|21:49  |20:59  |19:48  [18:87 32 1738 [WEA01)|1635 16 15111 (WEA02) [ 16:09 30 1521 (WEAD2)

1510517 |06:05 | 06:58 | 07:51 17:06 (WEAO1) | 07:49 14:54 (WEA02) | 08:33 14:41 (WEA03)

|21:48  |2057  |19:46  |18:34 32 1738 (WEAD1) [16:34 18 1512 (WEA02) [ 16:09 30 15:21 (WEAO2)

1610519  |06:07  |07:00  |07:53 17:06 (WEAO1) | 07:50 14:53 (WEAQ2) | 08:34 14:41 (WEA03)

|21:46  |20:55  [19:43  [18:32 32 17:38 (WEAO1) [16:32 21 1514 (WEA02) [ 16:10 30  15:22 (WEAO2)

17 105:20 | 06:09 1 07:02 1 07:54 17:06 (WEAO1) | 07:52 14:52 (WEAQ2) | 08:35 14:41 (WEA03)

|21:45  |20:53  [19:41  [18:830 32 17:38 (WEAO1) [16:31 23 1515 (WEA02) [ 16:10 31  15:22 (WEA02)

180521 |06:10  |07:08 | 0756 17:06 (WEAO1) | 07:54 14:52 (WEA02) | 08:36 14:42 (WEA03)

|21:44  |20:51  |19:39  |18:28 31 17:37 (WEAO1) [1629 24 1516 (WEA02) [ 16:10 31  15:23 (WEAO2)

1910523 0612 |07:05 | 07:58 17:06 (WEAO1) | 07:56 14:51 (WEA02) | 08:37 14:41 (WEA03)

|21:43  |20:49  [19:36  [1825 31 1737 (WEAO1) [1628 25 1516 (WEA02) [ 16:10 31  15:22 (WEAO2)

20]05:24  |06:14  |07:07 | 08:00 17:07 (WEAO1) | 07:58 14:51 (WEA02) | 08:37 14:42 (WEA03)

|21:42  |20:46  |19:34 1823 29 17:36 (WEAD1) [1626 26 1517 (WEA02) [ 16:10 31  15:23 (WEA02)

2110525 | 06:16  |07:09 | 08:02 17:08 (WEAO1) | 07:59 14:51 (WEAQ2) | 08:38 14:43 (WEA03)

|21:40  |20:44  [19:31  [1821 27 17:35 (WEAO1) [1625 27 1518 (WEA02) [ 16:11 31  15:24 (WEAO2)

2210527 |06:17 | 07:10 | 08:04 17:08 (WEAO1) | 08:01 14:50 (WEA02) | 08:39 14:43 (WEA03)

12139 |20:42  [1929  [18:19 26 1734 (WEAD1) [1624 27 1517 (WEA02) [ 16:11 31  15:24 (WEAO2)

23]05:28  |06:19  |07:12 | 08:06 17:10 (WEA01) | 08:03 14:50 (WEAO02) | 08:39 14:43 (WEA03)

121:38  |20:40  [19:26  [18:17 22 17:32 (WEAO1) [16:23 28 1518 (WEA02) [ 16:12 31  15:24 (WEAO2)

2410530  |06:21  |07:14 | 08:07 17:11 (WEAD1) | 08:05 14:51 (WEA02) | 08:40 14:44 (WEA03)

|21:36  |20:38  [19:24  [18:15 20 1731 (WEAO1) [1622 27 1518 (WEA02) [16:12 31  15:25 (WEAO2)

25|05:31  |06:22  |07:16 | 08:09 17:13 (WEAO1) | 08:06 14:51 (WEA02) | 08:40 14:44 (WEA03)

12185 |20:85  [19:22  [18:12 15 1728 (WEAD1) [1620 28 1519 (WEA02) [16:13 81  15:25 (WEA02)

26105:33  |06:24  |07:17  |07:11 16:17 (WEAO1) | 08:08 14:51 (WEAQ2) | 08:40 14:45 (WEA03)

|21:33  |20:83  [19:19  [17:10 7 1624 (WEAOT) [16:19 28 15119 (WEA02) [ 16:14 30  15:25 (WEAD2)

27105:34  |06:226  |07:19 | 07:18 1 08:10 14:52 (WEA02) | 08:41 14:46 (WEA03)

12182 |2081  [19:17  |17:08 |16:18 28  15:20 (WEAO2) | 16:14 31 1527 (WEA02)

280536  |06:28  |07:21  |07:15 |08:11 14:52 (WEA02) | 08:41 14:47 (WEA03)

|21:30  |20:28  |19:14  |17:06 |16:17 27 15119 (WEA02) | 16:15 30  15:28 (WEA02)

290537 | 06:29 | 07:22 107:17 |108:13 14:52 (WEAO02) | 08:41 14:47 (WEA03)

12129 |20:26  |19:12  |17:04 |16:16 28  15:220 (WEA02) | 16:16 30  15:28 (WEA02)

30]05:39  |06:31  |07:24 | 07:19 | 08:14 14:53 (WEA02) | 08:41 14:48 (WEA03)

|21:27 | 20:24 | 19:10 117:02 |16:16 27 15:20 (WEA02) | 16:17 31 15:29 (WEA02)

3110540 | 06:33 | 107:20 | | 08:41 14:49 (WEA03)

2125|2022 | 117:00 | |16:18 31 15:30 (WEA02)

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | | | 543 | 445 | 889
Red.Sonnenscheinwahrsch. | | | | 0.29 | 0.23 | 0.14
Reduktion Betriebsdauer | | | | 1.00 | 1.00 | 1.00
Reduktion Windrichtung | | | | 0.72 | 0.70 | 0.70
Gesamte Reduktion | | | | 021 | 0.16 | 0.10
Met.wahrsch.Beschattung | | | | 114 | 71 | 87
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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, Deutsche
Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /43
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269
SHADOW - Kalender

Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1021 - Am Pool 2B, 26188 Edewecht
Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tdgliche Sonnenstunden) [BREMEN]

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

8752

Referenzjahr fiir Kalender 2014
eferenzjahr flr Kalende 0 153 281 3.16 542 7.18 591 6.09 601 464 3.11 199 1.07
Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401
: Startwindgeschw. aus Leistungskennlinie
|Januar |Februar |Marz |April |Mai |Juni
1]08:41 1507 (WEA02) | 08:13 |07:17 16:31 (WEAO1) | 07:04 0556 | 05:08
|16:19 23 1530 (WEA02) | 17:09 [18:03 25 16:56 (WEAO1) [20:00  [20:53  [21:42
2]08:41 1508 (WEA02) | 08:11 | 07:15 16:32 (WEAD1) [ 07:02  |0554 | 05:07
|16:20 22 1530 (WEAD2) | 17:10 |18:05 23 1655 (WEAD1) [2001  |2055  |2143
3] 08:41 1508 (WEA02) | 08:10 |07:13 16:34 (WEAO1) [ 0659|0552 | 05:06
|16:21 23 1531 (WEA02) | 17:12 |18:07 19 1653 (WEAO1) |2003  |2057  |21:44
4]08:41 1508 (WEA02) | 08:08 | 07:11 16:36 (WEAD1) | 0657 |0550 | 05:06
|16:22 24 1532 (WEA02) | 17:14 |18:08 14 1650 (WEAO1) [2005  |2058 | 2145
5]08:40 1509 (WEA02) | 08:06 | 07:08 16:40 (WEAO1) | 06555  |0549 | 05:05
|16:24 24 1533 (WEAD2) | 17:16 | 18:10 6 1646 (WEAOT) |20:07  |21:00  |21:46
608:40 1508 (WEAQ2) | 08:04 | 07:06 |06:52 0547 | 05:04
|16:25 25 1533 (WEA02) | 17:18 | 18:12 |20:08  |21:02  [21:47
7108:40 15:09 (WEA02) | 08:03 | 07:04 |06:50 0545 | 05:03
|16:26 25 1534 (WEAD2) | 17:20 | 18:14 |20:10 2104  |21:48
8]08:39 1509 (WEA02) | 08:01 | 07:01 |06:48 0543 [05:03
|16:28 25 1534 (WEA02) | 17:22 | 18:16 |20142 2105  |21:49
908:39 1509 (WEA02) | 07:59 | 06:59 |06:45 0541 | 05:02
|16:29 26 1535 (WEA02) | 17:24 | 18:18 |20114 2107|2150
10]08:38 15:10 (WEA02) | 07:57 | 06:57 |06:43 0589  [05:02
16:30 26 1536 (WEAD2) | 17:26 | 18:20 |20116 2109|2151
11]08:38 15:10 (WEAQ2) | 07:55 | 06:54 |06:40 0537 | 05:01
|16:32 26 1536 (WEA02) | 17:28 | 18:21 20147 |21:11  |2152
12 08:37 15110 (WEA02) | 07:53 | 06:52 |06:38 0536 | 05:01
|16:33 27 1537 (WEAD2) | 17:30 | 18:23 |20119  |21:12  |2153
13108:36 15:10 (WEA02) | 07:51 16:41 (WEAO1) | 06:50 |06:36 0534 | 0501
|16:35 27 1537 (WEA02) | 17:32 8 16:49 (WEAOT) | 18:25 |2021  |2114  |2153
14108:35 15:11 (WEA02) | 07:49 16:37 (WEAO1) | 06:47 |06:34 0532 | 05:00
|16:36 26 1537 (WEA02) [17:34 15  16:52 (WEAO1) | 18:27 |20:23  |21:16  |2154
151 08:34 15:11 (WEA02) | 07:47 16:36 (WEAO1) | 06:45 |06:31 0531  [05:00
|16:38 27 1538 (WEA02) [17:36 19 16:55 (WEAO1) | 18:29 |20:25  |2117  |2155
16| 08:34 15:12 (WEA02) | 07:45 16:34 (WEAO1) | 06:42 |06:29 0529 | 05:00
|16:40 26 1538 (WEA02) [17:38 22 16:56 (WEAO1) | 18:31 |20:26  |2119  [2155
17108:33 15:12 (WEA02) | 07:43 16:32 (WEAO1) | 06:40 |06:27 0527  |05:00
|16:41 27 1539 (WEAD2) [17:40 25 16:57 (WEAO1) | 18:32 |20:28 2120  |21:56
18] 08:32 15:12 (WEA02) | 07:41 16:31 (WEAO1) | 06:38 |06:24 0526 [05:00
16:43 26 1538 (WEA02) [17:42 27  16:58 (WEAO1) | 18:34 |2080 |2122  [2156
19 08:31 15:13 (WEA02) | 07:39 16:31 (WEAO1) | 06:35 |06:22 0524 | 05:00
|16:45 25 1538 (WEAD2) |17:44 28  16:59 (WEAO1) | 18:36 |20:82  |2124  |2157
20| 08:29 15:14 (WEA02) | 07:37 16:30 (WEAO1) | 06:33 |0620 0523  [05:00
|16:46 25 1539 (WEAD2) |17:45 29 16:59 (WEAO1) | 18:38 |20:34  |2125  |2157
21]08:28 15:15 (WEA02) | 07:35 16:30 (WEAO1) | 06:31 |06:18 0521 | 05:00
|16:48 24 1539 (WEA02) [17:47 30  17:00 (WEAO1) | 18:40 |2085  |2127  |2157
22]08:27 15:15 (WEA02) | 07:33 16:29 (WEAO1) | 06:28 |06:16 0520 | 05:00
16550 23 1538 (WEAD2) [17:49 30  16:59 (WEAO1) | 18:41 |20:37  |2128  |2157
23]08:26 15:16 (WEA02) | 07:31 16:29 (WEAO1) | 06:26 |06:13 0519 [05:00
|16:52 22 1538 (WEA02) [1751 31 17:00 (WEAO1) | 18:43 |2039 2130  |2158
24108:25 15117 (WEA02) | 07:28 16:29 (WEAO1) | 06:23 |06:11 0517 ]05:00
16554 20 1537 (WEAD2) [17:53 31 17:00 (WEAO1) | 18:45 |20:41 2181|2158
25]08:23 15:19 (WEA02) | 07:26 16:29 (WEAOT) | 06:21 |06:09 0516 | 05:01
|16:55 18 1537 (WEA02) [17:55 31 17:00 (WEAO1) | 18:47 |20:43 2133|2158
26 08:22 15220 (WEA02) | 07:24 16:29 (WEAO1) | 06:18 |06:07 0515 | 05:01
16557 15  1535(WEA02) [1757 29  16:58 (WEAO1) | 18:49 |20:44  |21:834  |2158
27| 08:21 1522 (WEA02) | 07:22 16:30 (WEAO1) | 06:16 |06:05 0513 [05:02
11659 13 1535(WEAD2) [1759 28  16:58 (WEAO1) | 18:51 |20:46 2135  [21:58
2808:19 15225 (WEA02) | 07:20 16:31 (WEAO1) | 06:14 |06:03 0512 [05:02
117:01 6 1531 (WEA02) | 1801 27  16:58 (WEAO1) | 18:52 |2048  |21:87  |2158
29]08:18 | | 06:11 |06:01 0511 [05:03
117:03 | | 18:54 |20:50 2138|2157
30]08:16 | | 07:09 |05:59 0510  [05:03
| 17:05 | | 19:56 |20:51 2189|2157
31]08:15 | | 07:07 | |05:09 |
| 17:07 | | 19:58 | |21:41 |
Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | 646 | 410 | 87 | | |
Red.Sonnenscheinwahrsch. | 0.19 | 0.29 | 0.27 | | |
Reduktion Betriebsdauer | 1.00 | 1.00 | 1.00 | | |
Reduktion Windrichtung | 0.70 | 0.72 | 072 | | |
Gesamle Reduklion | 0.13 | 0.21 | 0.19 | | |
Met.wahrsch Beschattung | 85 | 84 | 17 | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /44
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1021 - Am Pool 2B, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Juli |August  |SeptembetOktober |November |Dezember

1]05:04 | 05:42 | 06:34 | 07:26 |07:22 | 08:16 14:52 (WEA02)

12157 |21:24  |20:19  [19:07 | 1658 [16:15 27 1519 (WEA02)

2]05:05 |0544  |06:36 | 07:28 |07:24 | 08:17 14:52 (WEA02)

12157 |21:22  |20:17  [19:05 | 16556 [16:14 26 15:18 (WEAO2)

3105:05 | 05:45 | 06:38 1 07:29 |07:26 | 08:19 14:53 (WEA02)

12156 |21:20  |20:15 [ 19:02 | 1654 [16:13 26 15:19 (WEA02)

4105:06 | 05:47 | 06:40 | 07:31 |07:28 | 08:20 14:53 (WEA02)

|21:56 |28 |20:12  [19:00 | 1652 [16:13 26 15:19 (WEAO2)

5105:07 | 05:48 | 06:41 107:33 107:30 | 08:22 14:54 (WEA02)

12155 |21:47  |20:10 | 1858 11650 [16:12 25 1519 (WEAO2)

6]05:08 | 05:50 | 06:43 | 07:35 |07:32 | 08:23 14:54 (WEA02)

12155 |21:45  |20:07 | 1855 | 16:49 [16:12 25 1519 (WEA02)

710509  |0552 0645  |07:37 |07:34 | 08:24 14:55 (WEA02)

|21:54  |21:13  |20:05 1853 | 16:47 [16:11 25 1520 (WEAO2)

8105:10 | 05:53 | 06:46 107:38 107:36 | 08:26 14:56 (WEA02)

121554 |21:41  |20:03 | 1851 | 16:45 [16:11 24 15:20 (WEA02)

90511 |0555  |06:48 | 07:40 |07:37 | 08:27 14:56 (WEA02)

|21:53  [21:09  |20:00 | 18:48 |16:43 [16:10 24 15:20 (WEAO2)

1010512 |0557  |06:50 | 07:42 17:12 (WEAO1) | 07:39 | 08:28 14:57 (WEA02)

12152 |21:07  |1958  [18:46 12 1724 (WEAO1) | 16:42 [16:10 24 1521 (WEAO2)

1110513 |0558  |06:51 | 07:44 17:09 (WEAO1) | 07:41 | 08:29 14:58 (WEA02)

|21551  [21:05  [1956  [18:44 17  17:26 (WEAO1) | 16:40 [16:10 23 15:21 (WEA02)

12 05:14 | 06:00 | 06:53 | 07:45 17:07 (WEAO1) | 07:43 | 08:30 14:58 (WEA02)

12150 |21:03  [1953  [18:41 21 17:28 (WEAO1) [ 16:38 [16:10 23 1521 (WEAO2)

1310515  |06:02 | 0655 | 07:47 17:04 (WEAO1) | 07:45 | 08:31 14:59 (WEA02)

|21:49  |21:01  |1951  |18:39 24  17:28 (WEAO1) | 16:37 [16:09 22 1521 (WEA02)

1410516 | 06:04 | 0657 | 07:49 1703 (WEAO1) | 07:47 | 08:32 14:44 (WEA03)

|21:49  |2059  [19:48  [18:37 26 17:29 (WEAO1) [16:35 [16:09 25 1521 (WEAO2)

15105:17 | 06:05 | 06:58 | 07:51 17:02 (WEAO1) | 07:49 14:58 (WEAQ2) | 08:33 14:43 (WEA03)

|21:48  |2057  |19:46  |18:34 28  17:30 (WEAO1) [ 16:34 7 1505 (WEA02) [ 16:09 28  15:21 (WEA02)

1610519  |06:07  |07:00  |07:53 17:01 (WEAO1) | 07:50 14:55 (WEAQ2) | 08:34 14:43 (WEA03)

|21:46  |20:55  [19:43  [18:32 29 17:30 (WEAO1) [16:32 13 15.08 (WEA02) [ 16:10 29  15:22 (WEAO2)

17 105:20 | 06:09 1 07:02 1 07:54 17:01 (WEAO1) | 07:52 14:54 (WEAQ2) | 08:35 14:43 (WEA03)

|21:45  |20:53  [19:41  [18:830 30 17:31 (WEAO1) [16:31 15 15.09 (WEA02) [ 16:10 29  15:22 (WEAO2)

18]05:21 | 06:10 | 07:03 | 07:56 17:00 (WEAO1) | 07:54 14:53 (WEAOQ2) | 08:36 14:44 (WEAO03)

|21:44  |20:51  |19:39  [18:28 31 17:31 (WEAO1) [1629 18 1511 (WEA02) [ 16:10 29  15:23 (WEAO2)

1910523 0612 |07:05 | 07:58 17:00 (WEAO1) | 07:56 14:52 (WEA02) | 08:37 14:43 (WEA03)

|21:43  |20:49  [19:36  [1825 31 17:31 (WEAO1) [1628 20 15:12(WEA02) [16:10 30  15:22 (WEAO2)

20]05:24  |06:14  |07:07 | 08:00 17:00 (WEAO1) | 07:58 14:51 (WEA02) | 08:37 14:44 (WEA03)

|21:42  |20:46  |19:34  [18:23 31 1731 (WEAD1) [1626 22 1513 (WEA02) [16:10 80  15:23 (WEA02)

2110525 | 06:16  |07:09 | 08:02 17:00 (WEAO1) | 07:59 14:51 (WEAQ2) | 08:38 14:45 (WEA03)

|21:40  |20:44  [19:31  [1821 30 17:30 (WEAO1) [16:25 23  15:14 (WEA02) [ 16:11 30  15:24 (WEAO2)

2210527 06117 0710 | 08:04 17:00 (WEAO1) | 08:01 14:50 (WEA02) | 08:39 14:45 (WEA03)

12139 |20:42  [1929  [18:19 30 17:30 (WEAD1) [1624 24 1514 (WEA02) [16:11 30  15:24 (WEAO2)

2310528 | 06:19 | 07:12 | 08:06 17:01 (WEAO1) | 08:03 14:50 (WEAOQ2) | 08:39 14:45 (WEA03)

|21:38  |20:40  |19:26  [18:17 28 17:29 (WEAO1) [16:23 25 15:15(WEA02) [ 16:12 30  15:24 (WEAO2)

2410530  |06:21  |07:14 | 08:07 17:01 (WEAD1) | 08:05 14:50 (WEA02) | 08:40 14:46 (WEA03)

|21:36  |20:38  [19:24  [18:15 28 1729 (WEAO1) [1622 25 15:15(WEA02) [16:12 30  15:25 (WEAO2)

2510531 | 06:22 | 07:16 | 08:09 17:02 (WEAO1) | 08:06 14:50 (WEAQ2) | 08:40 14:46 (WEAO03)

12185  |20:85  [19:22  [18:12 26 1728 (WEAD1) [1620 26 1516 (WEA02) [16:13 80  15:25 (WEAO2)

26105:33  |06:24  |07:17  |07:11 16:03 (WEAO1) | 08:08 14:50 (WEAQ2) | 08:40 14:47 (WEA03)

|21:33  |20:83  [19:19  [17:10 24 1627 (WEAO1) [16119 27 1517 (WEA02) [ 16:14 29 15:25 (WEAO2)

27105:34  |06:26  |07:19 | 07:13 16:04 (WEAO1) | 08:10 14:51 (WEA02) | 08:41 14:48 (WEA03)

12132 |20:81  [19:17  [17:08 21 1625 (WEAD1) [16:118 26 1517 (WEA02) [ 16:14 29 15:27 (WEAO2)

280536  |06:28  |07:21  |07:15 16:05 (WEAO1) | 08:11 14:50 (WEA02) | 08:41 14:49 (WEA03)

121:30  |20:28  [19:14  [17:06 18 16:23 (WEAO1) [16:17 27 1517 (WEA02) [ 16:15 28 1527 (WEAO2)

290537 | 06:29 | 07:22 107:17 16:08 (WEAO1) | 08:13 14:51 (WEAO02) | 08:41 14:50 (WEA03)

12129 |2026  [19:12  [17:04 13 1621 (WEAD1) [16:116 26 1517 (WEA02) [ 16:16 28  15:28 (WEAO2)

30]05:39  |06:31  |07:24 | 07:19 16:12 (WEAO1) | 08:14 14:51 (WEA02) | 08:41 14:51 (WEA03)

|21:27 | 20:24 | 19:10 117:02 5 16:17 (WEAO1) | 16:16 27  15:18 (WEA02) | 16:17 27 15:229 (WEA02)

3110540 | 06:33 | 107:20 | | 08:41 14:54 (WEA03)

2125|2022 | 117:00 | |16:18 22 15:29 (WEA02)

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | | | 503 | 351 | 833
Red.Sonnenscheinwahrsch. | | | | 0.29 | 0.23 | 0.14
Reduktion Betriebsdauer | | | | 1.00 | 1.00 | 1.00
Reduktion Windrichtung | | | | 0.72 | 0.70 | 0.70
Gesamte Reduktion | | | | 021 | 0.16 | 0.10
Met.wahrsch.Beschattung | | | | 105 | 56 | 81
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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, Deutsche
Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /45
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269
SHADOW - Kalender

Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1022 - Am Pool 4, 26188 Edewecht
Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tdgliche Sonnenstunden) [BREMEN]

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

8752

Referenzjahr fiir Kalender 2014
eferenzjahr flr Kalende 0 153 281 3.16 542 7.18 591 6.09 601 464 3.11 199 1.07
Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401
: Startwindgeschw. aus Leistungskennlinie
|Januar |Februar |Marz |April |Mai |Juni
1]08:41 1453 (WEA03) | 08:13 |07:17 16:34 (WEAO1) [ 07:04  |0556 | 05:08
[16:19 28 1532 (WEA02) | 17:09 [18:03 29 17:03 (WEAO1) [20:00  [20:53  |21:42
2]08:41 14:54 (WEA03) | 08:11 | 07:15 16:35 (WEAD1) [ 07:02  |0554 | 05:07
11620 28 1533 (WEA02) | 17:10 [18:05 27 17:02 (WEAO1) [20:01  [20:55  [21:43
3108:41 14:56 (WEAO03) | 08:10 | 07:13 16:36 (WEAO1) | 06:59 | 05:52 | 05:06
11621 26 1534 (WEA02) | 17:12 118:07 25 17:01 (WEAD1) [ 2003  |20:57  |21:44
4]08:41 15:14 (WEAQ2) | 08:08 | 07:11 16:37 (WEAO1) | 0657|0550 | 05:06
|16:22 21 1535 (WEA02) | 17:14 [18:08 22 16:59 (WEA01) [20:05  [20:58  [21:45
5108:40 15:14 (WEAQ2) | 08:06 | 07:08 16:39 (WEAO1) | 06:55 | 05:49 | 05:05
11624 22 1536 (WEA02) | 17:16 [18:10 19 1658 (WEAD1) [20:07  [21:00  |21:46
608:40 15:14 (WEAQ2) | 08:04 | 07:06 16:41 (WEAO1) | 0652 0547 | 05:04
[16:25 22 1536 (WEA02) | 17:18 [18:12 15 16:56 (WEAO1) [20:08  [21:02  [21:47
7108:40 15:15 (WEA02) | 08:03 | 07:04 16:45 (WEAOT) | 06:50  05:45 | 05:03
11626 23 1538 (WEA02) | 17:20 | 18:14 6 16:51 (WEAOT) [20:110  |21:04  |21:48
8108:39 15:15 (WEAQ2) | 08:01 | 07:01 | 06:48 |1 05:43 105:03
11628 23 1538 (WEA02) | 17:22 | 18:16 |20142 2105  |21:49
908:39 15:14 (WEA02) | 07:59 | 06:59 |06:45 0541 | 05:02
|16:29 24 1538 (WEA02) | 17:24 | 18:18 |20:14 2107|2150
10| 08:38 15:15 (WEA02) | 07:57 | 06:57 | 06:43 1 05:39 | 05:02
16:30 25 1540 (WEAD2) | 17:26 | 18:20 |20116 2109|2151
11 08:38 15:15 (WEAQ2) | 07:55 | 06:54 | 06:40 | 05:37 | 05:01
[16:32 25 1540 (WEA02) | 17:28 | 18:21 20147 |21:11  |2152
12| 08:37 15:15 (WEA02) | 07:53 | 06:52 | 06:38 | 05:36 | 05:01
116:33 26 1541 (WEA02) | 17:30 | 18:23 |20119  |21:12  |2153
13 08:36 15:15 (WEAQ2) | 07:51 | 06:50 | 06:36 | 05:34 | 05:01
116:35 26 1541 (WEA02) | 17:32 | 18:25 |2021  |21:14  |2153
14108:35 15:16 (WEA02) | 07:49 | 06:47 |06:34 0532 | 05:00
116:36 26 1542 (WEA02) | 17:34 | 18:27 |20:23  |21:16  |2154
151 08:34 15:16 (WEAQ2) | 07:47 16:48 (WEAO1) | 06:45 | 06:31 1 05:31 | 05:00
|16:38 26 1542 (WEAD2) | 17:36 4 16:52 (WEAQT) | 18:29 |20:25  |2117  |2155
16]08:34 15:16 (WEAQ2) | 07:45 16:44 (WEAQT) | 06:42 | 0629 0529  |05:00
[16:40 27 1543 (WEA02) [ 17:38 13 16:57 (WEAO1) | 18:31 |2026  |21:19  |2155
17108:33 15:17 (WEAQ2) | 07:43 16:40 (WEAO1) | 06:40 | 06:27 |05:27 | 05:00
[16:41 26 1543 (WEAD2) [ 17:40 19 16:59 (WEAO1) | 18:32 |2028 2120  |2156
18| 08:32 15:16 (WEAQ2) | 07:41 16:39 (WEAOQ1) | 06:38 | 06:24 | 05:26 | 05:00
[16:43 27 1543 (WEA02) [17:42 21  17:00 (WEAO1) | 18:34 2030|2122 |2156
19 08:31 15:17 (WEA02) | 07:39 16:38 (WEAO1) | 06:35 |06:22 0524 | 05:00
[16:45 26 1543 (WEAD2) [ 17:44 24 17:02 (WEAO1) | 18:36 |20:82  |2124  |2157
20108:29 15:18 (WEAQ2) | 07:37 16:37 (WEAO1) | 06:33 | 06:20 |105:23 | 05:00
|16:46 26 1544 (WEAD2) |17:45 26 17:03 (WEAO1) | 18:38 |20:34  |2125  |2157
21 08:28 15:19 (WEAQ2) | 07:35 16:36 (WEAQT) | 06:31 |06:18 0521  |05:00
[16:48 25 1544 (WEA02) [ 17:47 28  17:04 (WEAO1) | 18:40 |2035  |2127  |2157
22108:27 15:19 (WEA02) | 07:33 16:35 (WEAO1) | 06:28 | 06:16 105:20 | 05:00
16550 25 1544 (WEAD2) [17:49 29  17:04 (WEAO1) | 18:41 |20:37  |2128  |2157
23108:26 15:20 (WEAQ2) | 07:31 16:35 (WEAOQ1) | 06:26 | 06:13 | 05:19 | 05:00
11652 24 1544 (WEA02) [17:51 29 17:04 (WEAQ1) | 18:43 |2039 2130  |2158
24108:25 15:20 (WEA02) | 07:28 16:34 (WEAO1) | 06:23 |06:11 0517 ]05:00
[16:54 23 1543 (WEAD2) [ 17:58 31  17:05 (WEAO1) | 18:45 |20:41 2181|2158
25108:23 15:21 (WEAQ2) | 07:26 16:34 (WEAO1) | 06:21 | 06:09 | 05:16 | 05:01
1655 22 1543 (WEA02) [17:55 31 17:05 (WEAO1) | 18:47 |20:43 2133|2158
26 08:22 1522 (WEA02) | 07:24 16:34 (WEAO1) | 06:18 |06:07 0515 | 05:01
[16:57 21 1543 (WEA02) [ 17:57 30  17:04 (WEAOT1) | 18:49 |20:44 2134|2158
27| 08:21 15:24 (WEA02) | 07:22 16:34 (WEAO1) | 06:16 |06:05 0513 [05:02
11659 18 1542 (WEAD2) [1759 30  17:04 (WEAO1) | 18:51 |20:46 2135  [21:58
28 08:19 15:25 (WEA02) | 07:20 16:35 (WEAO1) | 06:14 |06:03 0512 [05:02
[17:01 16 1541 (WEA02) [ 18:01 29 17:04 (WEAO1) | 18:52 |20:48  |2137  |2158
29108:18 15:27 (WEA02) | 1 06:11 | 06:01 |05:11 |05:03
[17:03 12 1539 (WEA02) | | 18:54 |2050 2138  |2157
30108:16 15:30 (WEAO02) | | 07:09 | 05:59 | 05:10 |05:03
| 17:05 7 1537 (WEA02) | | 19:56 | 20:51 121:39 |21:57
31]08:15 | | 07:07 | |05:09 |
117:07 | | 19:58 | |21:41 |
Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | 696 | 344 | 143 | | |
Red.Sonnenscheinwahrsch. | 0.19 | 0.29 | 0.27 | | |
Reduktion Betriebsdauer | 1.00 | 1.00 | 1.00 | | |
Reduktion Windrichtung | 0.70 | 0.72 | 072 | | |
Gesamte Reduktion | 0.13 | 0.20 | 0.19 | | |
Met.wahrsch.Beschattung | 91 | 70 | 27 | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/ 46
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1022 - Am Pool 4, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Juli |August  |SeptembetOktober |November |Dezember

1]05:04 | 05:42 | 06:34 | 07:26 |07:22 | 08:16 1457 (WEA02)

12157 |21:24  |20:19  [19:07 | 1658 [16:15 26 15:23 (WEA02)

2]05:05 |0544  |06:36 | 07:28 |07:24 | 08:17 14:57 (WEA02)

12157 |21:22  |20:17  [19:05 | 16556 [16:14 25 1522 (WEAO2)

3105:05 | 05:45 | 06:38 1 07:29 |07:26 | 08:19 14:58 (WEA02)

12156 |21:20  |20:15 [ 19:02 | 1654 [16:13 25  15:23 (WEA02)

4105:06 | 05:47 | 06:40 | 07:31 |07:28 | 08:20 14:58 (WEA02)

|21:56 |28 |20:12  [19:00 | 1652 [16:13 24 1522 (WEAO2)

5105:07 | 05:48 | 06:41 107:33 107:30 | 08:22 15:00 (WEA02)

12155 |21:47  |20:10 | 1858 11650 |16:12 23 1523 (WEAO2)

6]05:08 | 05:50 | 06:43 | 07:35 107:32 | 08:23 15:00 (WEA02)

12155 |21:45  |20:07 | 1855 | 16:49 [16:12 23 15:23 (WEA02)

710509  |0552 0645  |07:37 |07:34 | 08:24 15:01 (WEA02)

|21:54  |21:13  |20:05 1853 | 16:47 [16:11 22 15:23 (WEAO2)

8105:10 | 05:53 | 06:46 107:38 17:17 (WEAO1) | 07:36 | 08:26 15:02 (WEA02)

121554 |21:41  |20:03  [1851 12 17:29 (WEAO1) | 16:45 [16:11 21 15:23 (WEA02)

90511 |0555  |06:48 | 07:40 17:14 (WEAO1) | 07:37 | 08:27 15:02 (WEA02)

|21:53  |21:09  |20:00 |18:48 18 17:32 (WEAO1) [ 16:43 [16:10 21 15:23 (WEAO2)

1010512 |0557  |06:50 | 07:42 17:12 (WEAO1) | 07:39 | 08:28 14:45 (WEA03)

12152 |21:07  |1958  |18:46 22 17:34 (WEAO1) | 16:42 [16:10 26 1524 (WEAO2)

1110513 |0558  |06:51 | 07:44 17:11 (WEAO1) | 07:41 | 08:29 14:44 (WEA03)

|21551  |21:05  [1956  |18:44 24  17:35 (WEAO1) | 16:40 [16:10 28 15:23 (WEA02)

12 05:14 | 06:00 | 06:53 | 07:45 17:10 (WEAO1) | 07:43 | 08:30 14:44 (WEA03)

12150 |21:03  [1953  [18:41 26  17:36 (WEAO1) | 16 [16:10 28 15:23 (WEAO2)

1310515  |06:02 | 0655 | 07:47 17:08 (WEAO1) | 07:45 15:02 (WEA02) | 08:31 14:44 (WEA03)

|21:49  |21:01  |1951  |18:39 27  17:35 (WEAO1) | 16:37 7 1509 (WEA02) [ 16:09 29  15:23 (WEA02)

1410516 | 06:04 | 0657 | 07:49 17:07 (WEAO1) | 07:47 14:59 (WEAQ2) | 08:32 14:44 (WEA03)

|21:49  |20:59  [19:48  [18:37 29 17:36 (WEAO1) [16:35 13 1512 (WEA02) [ 16:09 28  15:23 (WEAO2)

15105:17 | 06:05 | 06:58 | 07:51 17:06 (WEAO1) | 07:49 14:58 (WEAQ2) | 08:33 14:44 (WEAO03)

|21:48  |2057  |19:46  |18:34 30 17:36 (WEAD1) [16:34 16 1514 (WEA02) [ 16:09 29  15:24 (WEAO2)

1610519  |06:07  |07:00  |07:53 17:06 (WEAO1) | 07:50 14:56 (WEAQ2) | 08:34 14:44 (WEA03)

|21:46  |20:55  [19:43  [18:32 30 17:36 (WEAO1) [16:32 19 15:15(WEA02) [ 16:10 29  15:24 (WEAO2)

17 105:20 | 06:09 1 07:02 1 07:54 17:06 (WEAO1) | 07:52 14:56 (WEAQ2) | 08:35 14:44 (WEA03)

|21:45  |20:53  [19:41  [18:30 30 17:36 (WEAO1) [16:31 20 1516 (WEA02) [ 16:10 29  15:24 (WEAO2)

18]05:21 | 06:10 | 07:03 | 07:56 17:06 (WEAO1) | 07:54 14:55 (WEAOQ2) | 08:36 14:45 (WEA03)

|21:44  |20:51  |19:39  |18:28 30 17:36 (WEAO1) [1629 22 1517 (WEA02) [ 16:10 29 15:25 (WEAO2)

1910523 0612 |07:05 | 07:58 17:06 (WEAO1) | 07:56 14:55 (WEA02) | 08:37 14:44 (WEA03)

|21:43  |20:49  [19:36  [18:25 30 17:36 (WEAO1) [1628 23 1518 (WEA02) [16:10 29  15:24 (WEAO2)

20| 05:24 | 06:14 | 07:07 | 08:00 17:06 (WEAO1) | 07:58 14:55 (WEAQ2) | 08:37 14:45 (WEA03)

|21:42  |20:46  |19:34 1823 29 17:35 (WEAD1) [1626 24 1519 (WEA02) [16:10 29  15:25 (WEAO2)

2110525 | 06:16  |07:09 | 08:02 17:06 (WEAO1) | 07:59 14:54 (WEAQ2) | 08:38 14:46 (WEA03)

|21:40  |20:44  [19:31  [1821 29 17:35 (WEAO1) [1625 26 15:20 (WEA02) [ 16:11 29 15:26 (WEAO2)

2210527 06117 0710 | 08:04 17:07 (WEAO1) | 08:01 14:53 (WEA02) | 08:39 14:46 (WEA03)

12139 |20:42  [1929  [18:19 27 1734 (WEAD1) [1624 26 1519 (WEA02) [16:11 29 15:26 (WEAO2)

23]05:28  |06:19  |07:12 | 08:06 17:07 (WEAO1) | 08:03 14:54 (WEA02) | 08:39 14:46 (WEA03)

|21:38  |20:40  [19:26  [18:17 26 17:33 (WEAO1) [16:23 26 15:20 (WEA02) [ 16:12 29 15:26 (WEAO2)

2410530  |06:21  |07:14 | 08:07 17:08 (WEAD1) | 08:05 14:54 (WEA02) | 08:40 14:47 (WEA03)

|21:36  |20:38  [19:24  [18:15 24 1732 (WEAO1) [1622 26 15:20 (WEA02) [16:12 29 1527 (WEAO2)

25|05:31  |06:22  |07:16 | 08:09 17:10 (WEAO1) | 08:06 14:54 (WEA02) | 08:40 14:47 (WEA03)

12185 |20:85  [19:22  [18:12 20 17:30 (WEAD1) [1620 27 1521 (WEA02) [16:13 29 1527 (WEAO2)

26105:33  |06:24  |07:17  |07:11 16:11 (WEAO1) | 08:08 14:55 (WEAQ2) | 08:40 14:48 (WEA03)

|21:33  |20:83  [19:19  [17:10 17 16:28 (WEAO1) [16119 26 1521 (WEA02) [ 16:14 28 1527 (WEAO2)

27105:34  |06:26  |07:19 | 07:13 16:14 (WEAO1) | 08:10 14:55 (WEA02) | 08:41 14:49 (WEA03)

12182 |20:81  [19:17  [17:08 11 1625 (WEAD1) [16:118 27 1522 (WEA02) [ 16:14 29 15:29 (WEAO2)

280536  |06:28  |07:21  |07:15 |08:11 14:55 (WEA02) | 08:41 14:50 (WEA03)

|21:30  |20:28  |19:14  |17:06 [16:17 26 15:21 (WEA02) | 16:15 29 15:30 (WEA02)

290537 | 06:29 | 07:22 107:17 |108:13 14:56 (WEAO02) | 08:41 14:51 (WEA03)

12129 |20:26  |19:12  |17:04 |16:16 26 1522 (WEA02) | 16:16 28 15:30 (WEA02)

30]05:39  |06:31  |07:24 | 07:19 |08:14 14:56 (WEA02) | 08:41 14:51 (WEA03)

|21:27 | 20:24 | 19:10 117:02 |16:16 26 15:22 (WEA02) | 16:17 29 15:31 (WEA02)

3110540 | 06:33 | 107:20 | | 08:41 14:52 (WEA03)

2125|2022 | 117:00 | [16:18 29 15:32 (WEAO2)

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | | | 491 | 406 | 840
Red.Sonnenscheinwahrsch. | | | | 0.29 | 0.23 | 0.14
Reduktion Betriebsdauer | | | | 1.00 | 1.00 | 1.00
Reduktion Windrichtung | | | | 0.72 | 0.70 | 0.70
Gesamte Reduktion | | | | 021 | 0.16 | 0.10
Met.wahrsch.Beschattung | | | | 103 | 65 | 82
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung: Ausdruck/Seite Deutsche e
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /47
- Pool 1B und 3A P— WdeUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1023 - Baven Water 5, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

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

1]08:41 15:08 (WEA02) | 08:13 16:26 (WEA01) | 07:17 | 07:04 | 0556 | 05:08

116119 22 1530 (WEA02) | 17:09 5 16:31 (WEAO1) | 18:03  [20:00  |20:53  |21:42

2108:41 15:09 (WEA02) | 08:11 16:22 (WEAO1) | 07:15 | 07:02 | 0554 | 05:07

| 16:20 21 1530 (WEA02) | 17:10 12 16:34 (WEAO1) | 18:05 | 20:01 | 20:55 |21:43

3108:41 15:10 (WEAQ2) | 08:10 16:22 (WEAO1) | 07:13 | 06:59 | 05:52 | 05:06

[1621 21 1531 (WEA02) [ 17112 15 16:37 (WEAO1) | 18:06  |20:03  |20:57  |21:44

4] 08:41 15.09 (WEA02) | 08:08 16:20 (WEAO1) | 07:11 | 0657  |0550 | 05:06

| 16:22 22 1531 (WEA02) | 17:14 18 16:38 (WEAO1) | 18:08 | 20:05 | 20:58 | 21:45

5108:40 15:10 (WEAQ2) | 08:06 16:19 (WEAO01) | 07:08 | 06:55 | 05:49 | 05:05

|16:24 22 1532 (WEA02) [17:16 20 16:39 (WEAO1) | 18:10  |20:07  |21:00  |21:46

6]08:40 15:10 (WEAOQ2) | 08:04 16:19 (WEAOQ1) | 07.06 | 06:52 | 05:47 | 05:04

[16:25 22 1532 (WEA02) [17:18 21  16:40 (WEAO1) | 1812  |20:08  |21:02  |21:47

7 08:40 15:11 (WEA02) | 08:03 16:18 (WEAO1) | 07:04  |06:50  |05:45 | 05:03

|16:26 22 1533 (WEA02) [17:20 23 16:41 (WEAO1) | 18:14  |20:10  |21:04  |21:48

8108:39 15:12 (WEAQ2) | 08:01 16:18 (WEAO01) | 07:01 | 06:48 | 05:43 | 05:03

[16:28 21 1533 (WEA02) [17:22 23 16:41 (WEAO1) | 1816  |20:12  |21:05  |21:49

9]08:39 15:12 (WEA02) | 07:59 16:17 (WEAO1) | 0659 | 06:45 | 05:41 | 05:02

[1629 21 1533 (WEA02) [17:24 25 16:42 (WEAO1) | 18:18  |20:14  |21:07  |21:50

10| 08:38 15:13 (WEA02) | 07:57 16:17 (WEAO1) | 06:57 | 06:43 | 05:39 | 05:02

116:30 21 1534 (WEA02) [17:26 25 16:42 (WEAO1) [ 18:20  [20:16  [21:09  |21:51

11 08:38 15:14 (WEAQ2) | 07:55 16:18 (WEAOQ1) | 06:54 | 06:40 | 05:37 | 05:01

[16:32 20 1534 (WEA02) [17:28 24 16:42 (WEAO1) [ 1821  |20:17  |21:11  |21:52

12| 08:37 15:14 (WEAQ2) | 07:53 16:18 (WEAO1) | 06:52 | 06:38 | 05:36 | 05:01

| 16:33 20 15:34 (WEA02) | 17:30 24 16:42 (WEAO1) | 18:23 |20:19 |21:12 |21:53

13 08:36 15:15 (WEAQ2) | 07:51 16:18 (WEAO01) | 06:50 | 06:36 | 05:34 | 05:01

116:35 19 1534 (WEA02) [17:32 24 16:42 (WEAO1) | 1825  |20:21  |21:14  |21:58

1410835 15:16 (WEA02) | 07:49 16:19 (WEAO1) | 06:47 | 06:34  |05:82 | 05:00

| 16:36 18 15:34 (WEA02) | 17:34 22 16:41 (WEAO1) | 18:27 | 20:23 |21:16 | 21:54

151 08:34 15:17 (WEAQ2) | 07:47 16:20 (WEAO1) | 06:45 | 06:31 | 05:31 | 05:00

116:38 16 1533 (WEA02) | 17:36 21 16:41 (WEAO1) | 1820  |20:225  |21:17  |21:55

16| 08:34 15:18 (WEAQ2) | 07:45 16:21 (WEAOQ1) | 06:42 | 06:29 | 05:29 | 05:00

| 16:40 15 15:33 (WEA02) | 17:38 19 16:40 (WEAO1) | 18:31 | 20:26 |21:19 | 21:55

17108:33 15:20 (WEAQ2) | 07:43 16:21 (WEAO1) | 06:40 | 06:27 | 05:27 | 05:00

| 16:41 13 15:33 (WEAQ2) | 17:40 16 16:37 (WEAO1) | 18:32 | 20:28 |21:20 |21:56

18| 08:32 15:20 (WEAQ2) | 07:41 16:24 (WEAO1) | 06:38 | 06:24 | 05:26 | 05:00

| 16:43 11 15:31 (WEA02) | 17:42 12 16:36 (WEAO1) | 18:34 | 20:30 | 21:22 | 21:56

19 08:31 15:23 (WEA02) | 07:39 16:28 (WEAO1) | 06:35  |06:22  |05:24 | 05:00

| 16:45 6 1529 (WEA02) | 17:44 3 16:31 (WEAO1) | 18:36 | 20:32 |21:24 | 21:57

20108:29 | 07:37 | 06:33 | 06:20 | 05:23 | 05:00

| 16:46 |17:45 118:38  |20:3¢  |2125  |2157

21108:28 | 07:35 | 06:30 | 06:18 | 05:21 | 05:00

| 16:48 | 17:47 | 18:40 | 20:35 | 21:27 | 21:57

22108:27 1 07:33 | 06:28 | 06:16 | 05:20 | 05:00

116:50 |17:49 |18:41  |20:87  |21:28  |2157

23] 08:26 107:31 | 06:26 | 06:13 | 05:19 | 05:00

| 16:52 11751 |18:43  |20:89  |21:80 |2158

24108:25 107:28 106:23  |06:11  |05:17 | 05:00

| 16:54 |17:53 | 18:45 | 20:41 |21:31 |21:58

25]08:23 | 07:26 | 06:21 | 06:09 | 05:16 | 05:01

116:55 117:55 118:47  |20:43  |21:833  |2158

26 | 08:22 | 0724 |06:18  |06:07 |05:15 | 0501

| 16:57 | 17:57 | 18:49 | 20:44 |21:34 |21:58

27| 08:21 | 07:22 | 06:16 | 06:05 105:13 | 05:02

116:59 |17:59 1851|2046  |21:35  |2158

28108:19 | 07:20 | 06:14 | 06:03 | 05:12 | 05:02

| 17:01 | 18:01 | 18:52 | 20:48 |21:37 |21:58

29108:18 | 1 06:11 | 06:01 1 05:11 | 05:03

117.03 | |18:54  |2050 |21:38  |2157

30]08:16 | | 07:09 | 05:59 | 05:10 | 05:03

| 17:05 | | 19:56 | 20:51 | 21:39 | 21:57
31]08:15 | 107:06 | 105:09 |
117:07 | |1958 | |21:41 |

Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | 353 | 352 | | | |
Red.Sonnenscheinwahrsch. | 0.19 | 0.29 | | | |
Reduktion Betriebsdauer | 1.00 | 1.00 | | | |
Reduktion Windrichtung | 0.70 | 0.72 | | | |
Gesamte Reduktion | 0.13 | 0.21 | | | |
Met.wahrsch.Beschattung | 46 | 72 | | | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/ 48
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1023 - Baven Water 5, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Juli |August  |SeptembetOktober |November |Dezember

110504  |0542  |06:34 | 07:26 |07:22 15:47 (WEAQT) | 08:16 14:56 (WEA02)

12157 |21:24  |20:19  [19:07 1658 24  16:11 (WEAD1) [ 16:15 20 15:16 (WEAO2)

2]05:05 |0544  |06:36 | 07:28 |07:24 15:47 (WEAOT) | 08:17 14:56 (WEA02)

12157 |21:22  |20:17  [19:05 1656 24  16:11 (WEAO1) [ 16:14 20 1516 (WEA02)

3105:05 | 05:45 | 06:38 1 07:29 |07:26 15:47 (WEAO1) | 08:19 14:56 (WEA02)

12156 |21:20  |20:15 [ 19:02 1654 24 16:11 (WEAD1) [16:13 21 15:17 (WEA02)

4|05:06 |05:47  |06:40 | 07:31 15:47 (WEAQT) | 08:20 14:56 (WEA02)

|21:56 |28 |20:12  [19:00 24 1611 (WEAO1) [16:13 21 15117 (WEAO2)

5[05:07 |0548  |06:41  |07:33 15:48 (WEAOT1) | 08:22 14:57 (WEA02)

12155 |21:47  |20:10 | 1858 22 1610 (WEAD1) [ 16112 21 15:18 (WEAO2)

6]05:08 | 05:50 | 06:43 | 07:35 15:48 (WEAOQ1) | 08:23 14:56 (WEA02)

|21:55  |21:15  |20:07 | 1855 22 16:10 (WEAO1) [ 16:12 22 15:18 (WEA02)

710509  |0552 0645  |07:37 15:49 (WEAO1) | 08:24 14:57 (WEA02)

|21:54  |21:13 2005 | 1858 20 16:09 (WEAO1) [16:11 22 15:19 (WEAO2)

8105:10 | 05:53 | 06:46 107:38 15:50 (WEAO1) | 08:26 14:57 (WEA02)

121554 |21:41  |20:03 | 1851 18 16:08 (WEAO1) [ 16:11 22 15:19 (WEA02)

90511 |0555  |06:48 | 07:40 15:52 (WEAQT1) | 08:27 14:57 (WEA02)

]21:53  [21:09  |20:00 | 18:48 14 16:06 (WEAO1) [ 16:10 22 15:19 (WEAO2)

1010512 |0557  |06:50 | 07:42 15:54 (WEAO1) | 08:28 14:59 (WEA02)

|21:52  |21:07  |1958 | 18:46 11 16:05(WEAD1) [ 16:10 21 15:20 (WEAD2)

1110513 |0558 | 0651 | 07:44 15:58 (WEAQT) | 08:29 14:59 (WEA02)

[21551  |21:05  [1955 | 18:44 4 16:02 (WEAO1) [16:10 22 15:21 (WEAO2)

12 05:14 | 06:00 | 06:53 | 07:45 | 08:30 14:59 (WEA02)

12150 |21:03  [1953 | 18:41 [16:10 22 1521 (WEAO2)

13105:15 | 06:02 | 06:55 | 07:47 | 08:31 15:00 (WEA02)

|21:49 2101|1951 | 18:39 [16:09 21 1521 (WEA02)

1410516 | 06:04 | 0657 | 07:49 | 08:32 15:00 (WEA02)

|21:49  |20:59  |19:48 | 18:37 [16:09 21 1521 (WEAO2)

15105:17 | 06:05 | 06:58 1 07:51 | 08:33 15:01 (WEA02)

|21:48  |2057  |19:46 | 18:34 [16:09 21 1522 (WEAO2)

16105:19 | 06:07 | 07:00 | 07:53 | 08:34 1501 (WEA02)

|21:46  |20:55  [19:43 [ 18:32 [16:09 21 1522 (WEAO2)

17 105:20 | 06:09 1 07:02 1 07:54 | 08:35 15:02 (WEA02)

|21:45  |20:53  [19:41 1880 [16:10 21 1523 (WEAO2)

18]05:21 | 06:10 1 07:03 |1 07:56 | 08:36 15:03 (WEA02)

|21:44  |2051  |19:39 | 18:28 [16:10 21 15:24 (WEA02)

1910523 0612 |07:05 | 07:58 | 08:37 15:02 (WEA02)

|21:43  |20:49  |19:836 1825 [16:10 21 15:23 (WEAO2)

200524 | 06:14 | 07:07 | 08:00 | 08:37 15:03 (WEA02)

|21:42  |20:46  |19:34 1828 [16:10 21 1524 (WEAO2)

21]0525 |06:15 | 07:09 | 08:02 | 08:38 15:04 (WEA02)

|21:40  |20:44  |1931 | 18:21 [16:11 21 15:25 (WEAO2)

2210527 |06:17 | 07:10 | 08:04 | 08:39 15:04 (WEA02)

12139 |20:42  |1929  |18:19 [16:11 21 1525 (WEAO2)

2310528 | 06:19 107:12 | 08:06 | 08: 03 | 08:39 15:04 (WEA02)

|21:38  |20:40  |19:26 | 18147 |16:23 [16:12 21 15:25 (WEA02)

2410530  |06:21  |07:14 | 08:07 16:56 (WEAO1) | 08:05 15:00 (WEA02) | 08:40 15:05 (WEA02)

|21:36  |20:88  |19:24 1814 8 17:04 (WEAO1) | 16:22 6 1506 (WEA02) [16:12 21 15:26 (WEAO2)

2510531 | 06:22 1 07:16 | 08:09 16:53 (WEAO1) | 08:06 14:58 (WEAQ2) | 08:40 15:05 (WEA02)

12185  |20:85  [19:22  [18:12 14 1707 (WEAD1) [1620 11 15.09 (WEA02) [ 16:13 21  15:26 (WEA02)

26105:33  |06:24  |07:17  |07:11 15:51 (WEAO1) | 08:08 14:57 (WEAQ2) | 08:40 15:05 (WEA02)

|21:33  |20:83  [19:19  [17:10 17 16:08 (WEAO1) [16:119 14 1511 (WEA02) [ 16:14 22 1527 (WEAO2)

27105:34  |06:226  |07:19 | 07:18 15:50 (WEAO1) | 08:10 14:57 (WEA02) | 08:41 15:07 (WEA02)

12132 |20:81  [19:17  [17:08 19 1609 (WEAD1) [16:118 15 1512 (WEA02) [ 16:14 21  15:28 (WEAO2)

280536  |06:28  |07:21  |07:15 15:49 (WEAO1) | 08:11 14:56 (WEA02) | 08:41 15:07 (WEA02)

121:30  |20:28  [19:14  [17:06 21 1610 (WEAO1) [16:17 16 1512 (WEA02) [ 16:15 21  15:28 (WEAO2)

290537 | 06:29 | 07:22 107:17 15:48 (WEAO1) | 08:13 14:56 (WEAO02) | 08:41 15:07 (WEA02)

12129 |2026  [19:12  [17:04 23 1611 (WEAO1) [16:116 18 1514 (WEA02) [ 16:16 22 15:29 (WEAO2)

30]05:39  |06:31  |07:24 | 07:19 15:48 (WEAO1) | 08:14 14:56 (WEA02) | 08:41 15:08 (WEA02)

|21:27 | 20:24 | 19:10 117:02 23 16:11 (WEAO1) | 16:16 19 15:15 (WEA02) | 16:17 21 15:29 (WEA02)

3110540 | 06:33 | 107:20 15:47 (WEAO1) | | 08:41 15:08 (WEA02)

2125|2022 | [17:00 24 1611 (WEAOT) | |16:18 22 15:30 (WEAO2)

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | | | 149 | 306 | 658
Red.Sonnenscheinwahrsch. | | | | 0.29 | 0.23 | 0.14
Reduktion Betriebsdauer | | | | 1.00 | 1.00 | 1.00
Reduktion Windrichtung | | | | 0.72 | 0.71 | 0.70
Gesamte Reduktion | | | | 021 | 0.16 | 0.10
Met.wahrsch.Beschattung | | | | 31 | 50 | 64
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /49
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1024 - Baven Water 7, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

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

1]08:41 15:10 (WEAO03) | 08:13 | 07:17 16:49 (WEAO1) | 07:04 | 05:56 | 05:08

116119 16 1526 (WEA03) | 17:09 [18:03 13  17:02 (WEAO1) [20:00  [20:53  |21:42

2108:41 15:10 (WEA03) | 08:11 107:15 16:52 (WEAO1) [07:02  |0554  |05:07

| 16:20 16 15:26 (WEAO03) | 17:10 | 18:05 7 16:59 (WEAO1) | 20:01 |20:55 |21:43

3108:41 15:12 (WEAQ3) | 08:10 107:13 | 06:59 | 05:52 | 05:06

11621 15 1527 (WEA0S) | 17:12 1 18:06 2003|2057  |2144

40841 15:12 (WEA03) | 08:08 |07:11 |0657  |0550 | 05:06

| 16:22 14 15:26 (WEAO03) | 17:14 | 18:08 | 20:05 |20:58 | 21:45

5108:40 15:13 (WEAO03) | 08:06 1 07:08 | 06:55 | 05:49 | 05:05

1624 14 1527 (WEA03) | 17:16 | 18:10 2007 2100  |2146

6]08:40 15:13 (WEAO3) | 08:04 | 07:06 | 06:52 | 05:47 | 05:04

[1625 13 1526 (WEA03) [ 17:18 | 18:12 2008 2102|2147

7 08:40 15:15 (WEA03) | 08:03 1 07:04 |0650  |0545  |05:03

11626 16 1548 (WEA02) | 17:20 |18:14 2040|2104  |21:48

8108:39 15:16 (WEAO3) | 08:01 1 07:01 | 06:47 |05:43 105:03

11628 18 1550 (WEA02) | 17:22 118:16 2042|2105  |21:49

9]08:39 15:17 (WEA03) | 07:59 | 06:59 |06:45  |05:41 | 05:02

| 16:29 19 15:52 (WEA02) | 17:24 | 18:18 | 20:14 121:07 |21:50

10108:38 15:20 (WEAO3) | 07:57 | 06:57 | 06:43 |105:39 |05:02

|16:30 18 1554 (WEA02) | 17:26 | 18:20 |2046 2109  |2151

11]08:37 15:41 (WEA02) | 07:55 | 06:54 |06:40 0537  |05:01

| 16:32 14 15:55 (WEA02) | 17:28 | 18:21 12017 |21:11 |21:52

12| 08:37 15:40 (WEAO02) | 07:53 | 06:52 | 06:38 | 05:36 | 05:01

| 16:33 16 15:56 (WEA02) | 17:30 | 18:23 |20:19 |21:12 121:53

13108:36 15:40 (WEAQ2) | 07:51 | 06:50 | 06:36 | 05:34 | 05:01

| 16:35 17 1557 (WEA02) | 17:32 | 18:25 | 20:21 |21:14 |21:53

14| 08:35 1540 (WEAQ2) | 07:49 | 06:47 | 06:34 1 05:32 | 05:00

| 16:36 18 15:58 (WEA02) | 17:34 | 18:27 | 20:23 |21:16 |21:54

151 08:34 15:40 (WEAQ2) | 07:47 16:52 (WEAO1) | 06:45 | 08:31 105:31 | 05:00

116:38 19 1559 (WEA02) [ 17:36 11  17.03 (WEAO1) | 18:29 |2025  |21:17  |2155

16| 08:34 1540 (WEAQ2) | 07:45 16:50 (WEAOQ1) | 06:42 | 06:29 | 05:29 | 05:00

| 16:40 20 16:00 (WEA02) | 17:38 15 17:05 (WEAO1) | 18:31 | 20:26 |21:19 |21:55

17108:33 15:40 (WEAQ2) | 07:43 16:47 (WEAO1) | 06:40 | 06:27 |05:27 | 05:00

| 16:41 20 16:00 (WEA02) | 17:40 19 17:06 (WEAO1) | 18:32 | 20:28 |21:20 |21:56

18| 08:32 15:39 (WEAQ2) | 07:41 16:46 (WEAO1) | 06:38 | 06:24 | 05:26 | 05:00

| 16:43 21 16:00 (WEA02) | 17:42 21 17:07 (WEAO1) | 18:34 | 20:30 |21:22 |21:56

19 08:31 15:39 (WEA02) | 07:39 16:46 (WEAO1) | 06:35 |0622  |0524  |05:00

| 16:45 22 16:01 (WEA02) | 17:44 22 17:08 (WEA01) | 18:36 | 20:32 |21:24 |21:57

20108:29 15:40 (WEAQ2) | 07:37 16:45 (WEAO01) | 06:33 | 06:20 |105:23 | 05:00

| 16:46 22 16:.02 (WEA02) | 17:45 23  17:08 (WEAO1) | 18:38 | 20:34 |21:25 |21:57

21108:28 1540 (WEAQ2) | 07:35 16:45 (WEAOQ1) | 06:30 | 06:18 | 05:21 | 05:00

116:48 22 1602 (WEA02) | 1747 24  17:09 (WEAO1) | 18:40 12085  |2127  |2157

2208:27 15:40 (WEA02) | 07:33 16:44 (WEAO1) | 06:28 |06:16 0520 | 05:00

11650 22 1602 (WEA02) [ 1749 24  17.08 (WEAO1) | 18:41 |2087  |2128  |2157

23108:26 15:41 (WEA02) | 07:31 16:44 (WEAO1) | 06:26 |06:43  |05:49  |05:00

| 16:52 22 16:03 (WEA02) | 17:51 24 17:08 (WEAO1) | 18:43 | 20:39 121:30 |21:58

24108:25 15:41 (WEAO2) | 07:28 16:45 (WEAO1) | 06:23 106141 |05147 | 05:00

| 16:54 21 16:02 (WEA02) | 17:53 23  17:08 (WEAO1) | 18:45 | 20:41 121:31 |21:58

25108:23 15:42 (WEAQ2) | 07:26 16:45 (WEAO01) | 06:21 | 06:09 | 05:16 | 05:01

116:55 21 1603 (WEA02) | 17:55 23  17:08 (WEAO1) | 18:47 12043  |2133  |21:58

26 | 08:22 15:42 (WEAQ2) | 07:24 16:45 (WEAO1) | 06:18 |0607 0515  |05:01

11657 20 1602 (WEA02) [1757 22 17:07 (WEAO1) | 18:49 | 2044  |21:34  |2158

27 | 08:21 15:44 (WEA02) | 07:22 16:46 (WEAO1) | 06:16 |06:05  |0548  |05:02

11659 18 1602 (WEA02) [1759 20  17:06 (WEAO1) | 18:51 |2046  |21:35  |2158

28| 08:19 15:44 (WEA02) | 07:20 16:48 (WEAO1) | 06:14 |0603 0512 0502

| 17:01 18 16:02 (WEA02) | 18:01 17 17:05 (WEAO1) | 18:52 | 20:48 121:37 |21:58

29108:18 15:45 (WEA02) | 1 06:11 | 06:01 |05:11 |05:03

[17:03 15 16:00 (WEAQ2) | | 18:54 | 20:50 121:38 |21:57

30]08:16 15:47 (WEAQ2) | | 07:09 | 05:59 | 05:10 |05:03

| 17:05 13 16:00 (WEA02) | | 19:56 | 20:51 121:39 |21:57
31 08:15 15:49 (WEA02) | | 07:06 | 10509 |
17.07 15:58 (WEA02) | | 19:58 | 2141 |

Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | 549 | 288 | 20 | | |
Red.Sonnenscheinwahrsch. | 0.19 | 0.29 | 0.27 | | |
Reduktion Betriebsdauer | 1.00 | 1.00 | 1.00 | | |
Reduktion Windrichtung | 0.70 | 0.72 | 072 | | |
Gesamte Reduktion | 0.13 | 0.20 | 0.19 | | |
Met.wahrsch.Beschattung | 72 | 59 | 4 | | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /50
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1024 - Baven Water 7, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Juli |August  |SeptembetOktober |November |Dezember

1]05:04 | 05:42 | 06:34 | 07:26 |07:22 | 08:16 15:22 (WEA02)

12157 |21:24  |20:19  [19:07 | 1658 [16:15 16 1538 (WEAO2)

2]05:05 |0544  |06:36 | 07:28 |07:24 | 08:17 15:23 (WEA02)

12157 |21:22  |20:17  [19:05 | 16556 |16:14 14 1537 (WEAO2)

3105:05 | 05:45 | 06:38 1 07:29 107:26 | 08:19 15:03 (WEA03)

12156 |21:20  |20:15 [ 19:02 | 1654 [16:13 18 15:37 (WEA02)

4105:06 | 05:47 | 06:40 | 07:31 | 08:20 1501 (WEAO03)

|21:56 |28 |20:12  [19:00 [16:13 19 15:36 (WEAO2)

5105:07 | 05:48 | 06:41 107:33 | 08:22 15:01 (WEA03)

12155 |21:47  |20:10 | 1858 |16:12 18 15:35 (WEAO2)

6]05:08 | 05:50 | 06:43 | 07:35 | 08:23 15:00 (WEAO03)

12155 |21:45  |20:07 | 1855 [16:12 16 15:33 (WEA02)

710509  |0552 0645  |07:37 | 08:24 15:00 (WEA03)

|21:54  |21:13  |20:05 1853 [16:11 13 1513 (WEA03)

8105:10 | 05:53 | 06:46 107:38 | 08:26 15:00 (WEAO03)

121554 |21:41  |20:03 | 1851 [16:11 14 15:14 (WEA03)

90511 |0555  |06:48 | 07:40 | 08:27 15:00 (WEA03)

|21:53  [21:09  |20:00 | 18:48 [16:10 14 15:14 (WEA03)

101 05:12 | 05:57 | 06:50 | 07:42 | 08:28 15:01 (WEA03)

|21:52  |21:07  |1958 | 18:46 [16:10 15 15:16 (WEAO3)

1110513 | 05:58 | 06:51 | 07:44 | 08:29 1501 (WEAO03)

[21551  |21:05  [1955 | 18:44 [16:10 15 15:16 (WEAO3)

12 05:14 | 06:00 | 06:53 | 07:45 15:21 (WEA02) | 08:30 15:01 (WEA03)

12150 |21:03  [1953 | 18:41 9 15:30 (WEA02) [ 16:10 16  15:17 (WEA03)

1310515  |06:02 | 0655 | 07:47 17:23 (WEAO1) | 07:45 15:19 (WEA02) | 08:31 15:01 (WEA03)

|21:49  |21:01  [1951  [18:39 11 17:34 (WEAO1) [16:37 13 15:32 (WEA02) [ 16:09 16  15:17 (WEAO3)

1410516 | 06:04 | 0657 | 07:49 17:21 (WEAO1) | 07:47 15:18 (WEAQ2) | 08:32 15:01 (WEA03)

|21:49  |20:59  [19:48  [18:37 15 17:36 (WEAO1) [16:35 15  15:33 (WEA02) [ 16:09 17  15:18 (WEAO3)

1510547 | 06:05 | 06:58 | 07:51 17:19 (WEAO1) | 07:49 15:17 (WEA02) | 08:33 15:01 (WEA03)

|21:47  |2057  |19:46  |18:34 19 1738 (WEAD1) [16:34 17  15:34 (WEA02) [ 16:09 17  15:18 (WEAO3)

1610519  |06:07  |07:00  |07:53 17:18 (WEAO1) | 07:50 15:16 (WEAQ2) | 08:34 15:02 (WEA03)

|21:46  |20:55  [19:43  [18:32 20 17:38 (WEAO1) [16:32 19 15:35 (WEA02) [ 16:09 17  15:19 (WEAO3)

17 105:20 | 06:09 1 07:02 1 07:54 17:17 (WEAO1) | 07:52 15:16 (WEA02) | 08:35 15:02 (WEA03)

|21:45  |20:53  [19:41  [18:830 22 17:39 (WEAO1) [16:31 20 15:36 (WEA02) [ 16:10 18  15:20 (WEA3)

18 05:21 | 06:10 | 07:03 | 07:56 17:16 (WEAO1) | 07:54 15:16 (WEAOQ2) | 08:36 15:03 (WEA03)

|21:44  |20:51  |19:39  |18:28 23 17:39 (WEAO1) [1629 21  15:37 (WEA02) [ 16:10 17  15:20 (WEAO3)

1910523 0612 |07:05 | 07:58 17:16 (WEAO1) | 07:56 15:16 (WEA02) | 08:37 15:03 (WEA03)

|21:43  |20:49  [19:36  [18:25 24 1740 (WEAO1) [1628 21 15:37 (WEA02) [ 16:10 17  15:20 (WEAO3)

20| 05:24 | 06:14 | 07:07 | 08:00 17:15 (WEAO1) | 07:58 15:16 (WEAQ2) | 08:37 15:04 (WEAO03)

|21:42  |20:46  |19:34  |18:23 25 1740 (WEAD1) [1626 22 1538 (WEA02) [16:10 17  15:21 (WEAO3)

2110525 | 06:15  |07:09 | 08:02 17:15 (WEAO1) | 07:59 15:16 (WEAQ2) | 08:38 15:04 (WEA03)

|21:40  |20:44  [19:31  [1821 24 17:39 (WEAO1) [16:25 22  15:38 (WEA02) [ 16:11 18  15:22 (WEA03)

2210527 06117 0710 | 08:04 17:15 (WEAO1) | 08:01 15:15 (WEA02) | 08:39 15:04 (WEA03)

12139 |20:42  [1929  [18:19 24 17:39 (WEAD1) [1624 22 1537 (WEA02) [ 16:11 18  15:22 (WEA03)

2310528 | 06:19 | 07:12 | 08:06 17:16 (WEAO1) | 08:03 15:16 (WEAOQ2) | 08:39 15:04 (WEAO03)

|21:38  |20:40  |19:26  [18:17 23 17:39 (WEAO1) [16:23 22 15:38 (WEA02) [ 16:12 18  15:22 (WEA03)

2410530  |06:21  |07:14 | 08:07 17:16 (WEAD1) | 08:05 15:16 (WEA02) | 08:40 15:06 (WEA03)

|21:36  |20:38  [19:24  |18:14 22 1738 (WEAD1) [1622 22 1538 (WEA02) [16:12 17  15:23 (WEA03)

2510531 | 06:22 | 07:16 | 08:09 17:17 (WEAO1) | 08:06 15:17 (WEAQ2) | 08:40 15:06 (WEAO03)

12185  |20:85  [19:22  [18:12 20 1737 (WEAD1) [1620 21 1538 (WEA02) [16:13 17  15:23 (WEAO3)

26105:33  |06:24  |07:17  |07:11 16:18 (WEAO1) | 08:08 15:18 (WEAQ2) | 08:40 15:06 (WEA03)

|21:33  |20:83  [19:19  [17:10 18  16:36 (WEAO1) [16119 20 15:38 (WEA02) [ 16:14 17  15:23 (WEA03)

27105:34  |06:26  |07:19 | 07:13 16:20 (WEAO1) | 08:10 15:19 (WEA02) | 08:41 15:07 (WEA03)

12182 |20:81  [19:17  [17:08 14 1634 (WEAD1) [16:118 19 1538 (WEA02) [ 16:14 17  15:24 (WEAO3)

280536  |06:28  |07:21  |07:15 16:22 (WEAO1) | 08:11 15:19 (WEA02) | 08:41 15:08 (WEA03)

|21:30  |20:28  |19:14  |17:06 9 16:31 (WEAOT) [16:17 19 15:38 (WEA02) | 16:15 17 15:25 (WEA03)

290537 | 06:29 | 07:22 107:17 |108:13 15:20 (WEA02) | 08:41 15:08 (WEA03)

12129 |20:26  |19:12  |17:04 |16:16 18  15:38 (WEA02) | 16:16 17 15:25 (WEA03)

30]05:39  |06:31  |07:24 | 07:19 |08:14 15:21 (WEA02) | 08:41 15:09 (WEA03)

|21:27 | 20:24 | 19:10 117:02 |16:16 17 15:38 (WEAQ2) | 16:17 16 1525 (WEA03)

3110540 | 06:33 | 107:20 | | 08:41 15:10 (WEA03)

2125|2022 | 117:00 | |16:18 16 15:26 (WEA03)

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | | | 313 | 359 | 512
Red.Sonnenscheinwahrsch. | | | | 0.29 | 0.23 | 0.14
Reduktion Betriebsdauer | | | | 1.00 | 1.00 | 1.00
Reduktion Windrichtung | | | | 0.72 | 0.70 | 0.70
Gesamte Reduktion | | | | 021 | 0.16 | 0.10
Met.wahrsch.Beschattung | | | | 65 | 57 | 50
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/ 51
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1025 - Am Pool 15, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

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

1]08:41 14:58 (WEA04) | 08:13 16:08 (WEAOQ3) | 07:17 16:51 (WEA02) | 07:04 18:51 (WEAOD1) | 05:56 | 05:08

116:19 22 1520 (WEAO4) [ 1709 20 1628 (WEA03) | 18:03 10 1701 (WEA02) | 19559 8 18:59 (WEAOT) [20:58 | 21:42

2108:41 14:59 (WEAO04) | 08:11 16:08 (WEA03) | 07:15 | 07:02 10554 | 05:07

| 16:20 22 1521 (WEA04) | 17:10 19 16:27 (WEA03) | 18:05 | 20:01 | 20:55 |21:43

3108:41 14:59 (WEA04) | 08:10 16:10 (WEA03) | 07:13 | 06:59 | 05:52 | 05:06

1621 22 1521 (WEAO4) [ 1742 18  16:28 (WEA0S) | 18:06 | 20:08 |20:57 | 21:44

40841 1459 (WEA04) | 08:08 16:10 (WEA03) | 07:11 | 06:57 |05:50 | 05:06

| 16:22 22 1521 (WEA04) | 17:14 18 16:28 (WEA03) | 18:08 | 20:05 | 20:58 | 21:45

5108:40 15:00 (WEA04) | 08:06 16:11 (WEA03) | 07:08 | 06:55 | 05:49 | 05:05

| 16:24 22 1522 (WEA04) | 17:16 16 16:27 (WEA03) | 18:10 | 20:07 | 21:00 | 21:46

6]08:40 15:01 (WEAQ4) | 08:04 16:12 (WEAQ3) | 07:06 | 06552 |05:47 | 05:04

11625 20 1521 (WEAO4) [1748 14  16:26 (WEA0S) | 18:12 | 20:08 |21:02 | 21:47

7 08:40 15:02 (WEA04) | 08:03 16:14 (WEA03) | 07:04 | 06:50 10545 | 05:08

11626 20 1522 (WEAO4) [1720 10 16:24 (WEA03) | 18:14 | 20:10 |21:04  |21:48

8108:39 15:02 (WEA04) | 08:01 16:18 (WEA03) | 07:01 | 06:47 | 05:43 | 05:03

11628 20 1522 (WEAO4) | 17:22 2 16:20 (WEAO3) | 18:16 | 20-12 |21:05 | 21:49

9]08:39 15.03 (WEA04) | 07:59 | 06:59 | 06:45 |05:41 | 05:02

11620 19 1522 (WEAO4) | 17:24 | 18:18 | 20:14 |21:07  |21:50

10108:38 15:04 (WEA04) | 07:57 | 06:57 | 06:43 | 05:39 | 05:02

|16:30 18 1522 (WEAD4) | 17:26 | 18:20 | 20:16 |21:09 | 2151

11 ]08:37 1505 (WEA04) | 07:55 | 06:54 | 06:40 |05:37 | 05:01

| 16:32 17 15:22 (WEA04) | 17:28 | 18:21 12017 | 21:10 | 21:52

12| 08:37 15:06 (WEA04) | 07:53 | 06:52 | 06:38 | 05:36 | 05:01

| 16:33 16 15:22 (WEA04) | 17:30 | 18:23 |20:19 |21:12 |21:53

13108:36 15:07 (WEA04) | 07:51 | 06:50 | 06:36 | 05:34 | 05:01

11635 14 1521 (WEAO4) | 17:32 | 18:25 | 20:21 |21:14 | 21:58

14| 08:35 15.09 (WEA04) | 07:49 16:55 (WEAQ2) | 06:47 | 06:34 | 05:32 | 05:00

| 16:36 12 15:221 (WEA04) | 17:34 5 17:00 (WEA02) | 18:27 | 20:23 |21:15 | 21:54

15108:34 15:10 (WEA04) | 07:47 16:52 (WEAQ2) | 06:45 | 08:31 | 05:31 | 05:00

116:38 10 1520 (WEAD4) [ 17:36 12 17.04 (WEA02) | 18:29 | 2025 |21:17 | 2155

16 08:34 15:13 (WEA04) | 07:45 16:50 (WEA02) | 06:42 | 06:29 |05:29 | 05:00

| 16:40 5 15:118 (WEA04) | 17:38 16 17:06 (WEA02) | 18:31 | 20:26 |21:19 | 21:55

17108:33 | 07:43 16:48 (WEAQ2) | 06:40 | 06:27 | 05:27 | 05:00

| 16:41 | 17:40 18 17:06 (WEA02) | 18:32 | 20:28 |21:20 |21:56

18108:32 1 07:41 16:47 (WEA02) | 06:38 17:54 (WEAO1) | 06:24 | 05:26 | 05:00

| 16:43 | 17:42 20 17:07 (WEA02) | 18:34 10 18:04 (WEAO1) | 20:30 | 21:22 | 21:56

19 08:31 1 07:39 16:46 (WEAQ2) | 06:35 17:51 (WEAO1) | 06:22 10524 | 05:00

| 16:45 | 17:44 22 17:08 (WEA02) | 18:36 15 18:06 (WEAO1) | 20:32 |21:24 | 21:56

20 08:29 | 07:37 16:46 (WEA02) | 06:33 17:49 (WEAO1) | 06:20 | 05:23 | 05:00

| 16:46 | 17:45 23  17:09 (WEA02) | 18:38 19 1808 (WEAO1) | 20:34 |21:25 | 21:57

21108:28 | 07:35 16:46 (WEAQ2) | 06:30 17:47 (WEAO1) | 06:18 | 05:21 | 05:00

| 16:48 | 17:47 23 17:09 (WEA02) | 18:40 21 18:08 (WEAO1) | 20:35 | 21:27 | 21:57

2208:27 16:15 (WEA03) | 07:33 16:45 (WEA02) | 06:28 17:47 (WEAO1) | 06:16 0520 | 05:00

| 16:50 2 1617 (WEA03) | 1749 23 17:08 (WEAO2) | 18:41 22  18:09 (WEAO1) | 20:37 |21:28  |21:57

23108:26 16:12 (WEAO03) | 07:31 16:45 (WEAQ2) | 06:26 17:46 (WEAO1) | 06:13 | 05:19 | 05:00

| 16:52 9 16:21 (WEA03) | 17:51 23 17:08 (WEA02) | 18:43 23 18:09 (WEAO1) | 20:39 | 21:30 | 21:58

24108:25 16:10 (WEAO3) | 07:28 16:46 (WEA02) | 06:23 17:45 (WEAO1) | 06:11 105117 | 05:00

| 16:54 12 16:22 (WEAO03) | 17:53 22 17:08 (WEA02) | 18:45 24 18:09 (WEA01) | 20:41 |21:31 |21:58

25| 08:23 16:10 (WEA03) | 07:26 16:46 (WEAO2) | 06:21 17:45 (WEAO1) | 06:09 105116 | 05:01

116:55 14 1624 (WEAD3) | 17:55 22  17:08 (WEA02) | 18:47 24  18:09 (WEAO1) | 20:42 121:33  |21:58

26 | 08:22 16:09 (WEA03) | 07:24 16:46 (WEAO2) | 06:18 17:45 (WEAO1) | 06:07 |05:15 | 05:01

| 16:57 16 16:25 (WEAO03) | 17:57 20 17:06 (WEA02) | 18:49 23 18:08 (WEAO1) | 20:44 |21:34 |21:58

27| 08:21 16:09 (WEAO03) | 07:22 16:48 (WEAQ2) | 06:16 17:45 (WEAO1) | 06:05 1 05:13 | 05:02

11659 17 1626 (WEA03) [1759 17  17:05 (WEA02) | 18550 23 1808 (WEAO1) | 20:46 |21:35  |21:58

28108:19 16:08 (WEAO03) | 07:20 16:50 (WEAOQ2) | 06:14 17:46 (WEAO1) | 06:03 | 05:12 | 05:02

| 17:01 18 16:26 (WEAO03) | 18:01 14 17:04 (WEA02) | 18:52 21 18:07 (WEAO1) | 20:48 |21:37 | 21:58

29108:18 16:08 (WEAO3) | 1 06:11 17:46 (WEAO1) | 06:01 1 05:11 | 05:03

[17:03 19 16:27 (WEAOD3) | | 18:54 19 18:.05 (WEAO1) | 20:50 |21:38 |21:57

30]08:16 16:08 (WEAQ3) | | 07:09 18:47 (WEAO1) | 05:59 | 05:10 | 05:03

| 17:05 20  16:28 (WEA03) | | 19:56 17 19:04 (WEAO1) | 20:51 | 21:39 | 21:57
31 08:15 16:08 (WEA03) | | 07:06 18:48 (WEAO1) | 10509 |
117:07 20 16:28 (WEA03) | |19:58 14 19:02 (WEAO1) | 2141 |

Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | 428 | 397 | 285 | 8 | |
Red.Sonnenscheinwahrsch. | 0.19 | 0.29 | 0.27 | 0.39 | |
Reduktion Betriebsdauer | 1.00 | 1.00 | 1.00 | 1.00 | |
Reduktion Windrichtung | 0.71 | 0.72 | 0.69 | 0.69 | |
Gesamte Reduklion | 0.13 | 0.21 | 0.18 | 0.27 | |
Met.wahrsch.Beschattung | 57 | 81 | 52 | 2 | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung: Ausdruck/Seite Deutsche:
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /52
- Pool 1B und 3A P— WdeUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1025 - Am Pool 15, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Juli |August  |September |Oktober |November |Dezember

110504 0542 | 06:34 | 07:26 |07:22 | 08:16 14:48 (WEA04)

12157 |21:24 | 20119 | 19:07 | 16:58 [16:15 16 15:04 (WEAO4)

2[0505 |0544 | 06:36 | 07:28 |07:24 |08:17 14:47 (WEA04)

12157 2122 | 20117 | 19:05 | 16:56 |16:14 17 15:04 (WEAO4)

3105:05 | 05:45 | 06:38 | 07:29 | 07:26 | 08:19 14:47 (WEAD4)

12156 |21:20 | 20:15 | 19:02 | 16:54 [16:13 18 15:05 (WEA04)

410506  |0547  |06:40 | 07:31 |07:28 15:46 (WEA03) | 08:20 14:47 (WEA04)

|21:56  |21:18 20112 | 19:00 | 16:52 5 1551 (WEA03) [16:13 19 15:06 (WEAO4)

5[05:07  |0548 | 06:41 | 07:33 107:30 15:43 (WEA03) | 08:22 14:47 (WEA04)

12155 |21:17 20110 | 1858 [16:50 11 1554 (WEADS) [16:112 20  15:07 (WEA04)

6]0508 |0550 | 0643 | 07:35 | 07:32 15:41 (WEA03) | 08:23 14:47 (WEA04)

12155 |21:15 | 20:07 | 18555 |16:49 15 1556 (WEA03) [16112 20  15:07 (WEA04)

710509 0552 | 0645 | 07:36 | 07:34 15:40 (WEA03) | 08:24 14:48 (WEA04)

12154 |21:13 | 20:05 | 1853 |16:47 17 1557 (WEA03) [16:111 20  15:08 (WEA04)

8105:10 | 05:53 | 06:46 |1 07:38 | 07:36 15:40 (WEAO3) | 08:26 14:48 (WEAD4)

12154 2141 |20:08 | 1851 |16:45 17 1557 (WEA03) [16:111 21 15:09 (WEA04)

90511 |0555 | 06:48 | 07:40 | 07:37 15:39 (WEA03) | 08:27 14:47 (WEA04)

12153 [21:09  |20:00 | 18:48 [16:43 19 1558 (WEA03) [16110 22 15:09 (WEA04)

1010512 |0557 | 06:50 | 07:42 |07:39 15:39 (WEA03) | 08:28 14:49 (WEA04)

12152 |21:07 1958 | 18:46 |16:42 19 1558 (WEADS) [16:110 21 15:10 (WEA04)

1110513 |0558 | 06:51 | 07:44 | 07:41 15:39 (WEA03) | 08:29 14:49 (WEA04)

|2151  |21:05  [19:55 | 18:44 [16:40 19 1558 (WEA03) [16110 22 15:11 (WEA04)

12 05:14 | 06:00 | 06:53 18:44 (WEAO1) | 07:45 | 07:43 15:40 (WEAO03) | 08:30 14:49 (WEA04)

12150 |21:03 1953 6 18:50 (WEAO1) | 18:41 |16:38 20  16:00 (WEAD3) [16:110 22 15:11 (WEA04)

1310515  |06:02 | 0655 18:40 (WEAO1) | 07:47 17:27 (WEAQ02) | 07:45 15:40 (WEA03) | 08:31 14:49 (WEA04)

|21:49 2101|1951 14 1854 (WEAO1) | 18:39 4 1731 (WEA02) [ 16:37 20  16:00 (WEA03) [16:09 22 15:11 (WEAD4)

1410516 | 06:04 | 06:57 18:37 (WEAO1) | 07:49 17:23 (WEAQ2) | 07:47 15:40 (WEA03) | 08:32 14:49 (WEA04)

|21:48  |20:59  |19:48 17 1854 (WEAO1) [ 18:37 12 17:35 (WEA02) [ 16:35 19  15:59 (WEA03) [16:09 23  15:12 (WEAD4)

1510517 |06:05 | 06:58 18:36 (WEAO1) | 07:51 17:21 (WEA02) | 07:49 15:41 (WEA03) | 08:33 14:50 (WEA04)

|21:47  |2057  |19:46 19 1855 (WEAD1) | 18:34 16 17:37 (WEA02) | 16:3¢ 18  15:50 (WEA03) [16:09 22  15:12 (WEAD4)

1610519 [06:07 | 07:00 18:35 (WEAO1) | 07:53 17:19 (WEAQ2) | 07:50 15:42 (WEA03) | 08:34 14:50 (WEA04)

|21:46  |20:55  [19:43 21 1856 (WEAO1) [18:32 19 17:38 (WEA02) [ 16:32 17  15:50 (WEA03) [ 16:10 23 15:13 (WEAD4)

17 105:20 | 06:09 1 07:02 18:33 (WEAO1) | 07:54 17:18 (WEAQ2) | 07:52 15:43 (WEAO03) | 08:35 14:51 (WEA04)

|21:45  |20:53  |19:41 23 1856 (WEAD1) [ 18:30 21 17:39 (WEA02) [ 16:31 15  15:58 (WEA03) [16:10 23 15:14 (WEAD4)

18]05:21  [06:10 | 07:03 18:33 (WEAO1) | 07:56 17:17 (WEA02) | 07:54 15:44 (WEA03) | 08:36 14:52 (WEA04)

|21:44  |20:51  |19:39 23 1856 (WEAO1) [ 18:28 22  17:39 (WEA02) [ 16:29 14  15:58 (WEA03) [ 16:10 22 15:14 (WEAD4)

1910523  |06:12 | 07:05 18:33 (WEAO1) | 07:58 17:17 (WEA02) | 07:56 15:45 (WEA03) | 08:37 14:51 (WEA04)

|21:43  |20:48  |19:36 23 1856 (WEAD1) [18:225 23  17:40 (WEA02) | 16:28 12 15:57 (WEA03) [16:10 23 15:14 (WEAD4)

200524 |06:14 | 07:07 18:32 (WEAO1) | 08:00 17:16 (WEA02) | 07:58 15:47 (WEA03) | 08:37 14:52 (WEA04)

|21:42  |20:46  |19:34 23 1855 (WEAD1) [ 1828 24  17:40 (WEA02) | 16:26 8 1555 (WEA03) [16:10 23  15:15 (WEA04)

2110525 | 06:115 | 07:09 18:32 (WEAO1) | 08:02 17:16 (WEAQ2) | 07:59 15:51 (WEA03) | 08:38 14:52 (WEA04)

|21:40  |20:44  |19:31 23 1855 (WEAO1) [18:221 24 17:40 (WEA02) | 16:25 1 1552 (WEA03) [16:111 23 15:15 (WEA04)

2210527 |06:117 | 07:10 18:32 (WEAO1) | 08:04 17:16 (WEA02) | 08:01 | 08:39 14:53 (WEA04)

12139 |20:42  |19:29 22 1854 (WEAD1) | 1819 23  17:39 (WEA02) | 16:24 |16:11 23 15:16 (WEAO4)

2310528 | 06:19 | 07:12 18:33 (WEAO1) | 08:05 17:16 (WEAOQ2) | 08:03 | 08:39 14:53 (WEA04)

|21:38  |20:40  |19:26 21 1854 (WEAO1) [ 1817 23  17:39 (WEA02) | 16:23 [16:12 23 15:16 (WEAO4)

2410530  |06:21 | 07:14 18:33 (WEAO1) | 08:07 17:17 (WEA02) | 08:05 | 08:40 14:54 (WEA04)

|21:36  |20:38  [19:24 18 1851 (WEAD1) [ 18114 21  17:38 (WEA02) | 16:22 |16:12 23 15:17 (WEAO4)

2510531 |06:22 | 07:16 18:34 (WEAO1) | 08:09 17:17 (WEA02) | 08:06 | 08:40 14:54 (WEA04)

12185 |20:85  |19:22 16 1850 (WEAD1) [ 1812 20  17:37 (WEA02) | 16:20 |16:13 23 15:17 (WEAO4)

2610533 | 0624 | 07:17 18:36 (WEAO1) | 07:11 16:18 (WEAQ2) | 08:08 | 08:40 14:55 (WEA04)

|21:33  |20:83  [19:19 12 1848 (WEAD1) [17:10 18  16:36 (WEA02) | 16:19 |16:14 22 15:117 (WEAO4)

2710534  |06:26 | 07:19 |07:13 16:20 (WEA02) | 08:10 14:52 (WEA04) | 08:41 14:56 (WEA04)

12182 2081|1917 1708 15 16:35 (WEAO2) | 16:18 5 1457 (WEAO4) [ 16:14 22 15:18 (WEAO4)

2810536 0628 | 07:21 |07:15 16:22 (WEA02) | 08:11 14:49 (WEA04) | 08:41 14:56 (WEA04)

|21:30  |20:28 | 19:14 [17:06 11 16:33 (WEA02) | 16:17 10 14:59 (WEAD4) [16:115 23 15:19 (WEA04)

290537 | 06:29 | 07:22 | 07:17 108:13 14:49 (WEA04) | 08:41 14:57 (WEA04)

12129 |2026 1912 | 17:04 [16:16 12 1501 (WEAD4) [16:16 22 15:19 (WEA04)

30]05:39  |06:31 | 07:24 |07:19 | 08:14 14:48 (WEA04) | 08:41 14:57 (WEA04)

|21:27 | 20:24 | 19:10 | 17:02 | 16:16 14 1502 (WEA04) | 16:17 23 15:20 (WEAD4)

3110540 | 06:33 | | 07:20 | | 08:41 14:58 (WEA04)

2125|2022 | | 17:00 | |16:18 22 15:20 (WEAO4)

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | | 281 | 296 | 307 | 668
Red.Sonnenscheinwahrsch. | | | 0.36 | 0.29 | 0.23 | 0.14
Reduktion Betriebsdauer | | | 1.00 | 1.00 | 1.00 | 1.00
Reduktion Windrichtung | | | 0.69 | 0.72 | 0.71 | 0.70
Gesamte Reduktion | | | 025 | 0.21 | 0.16 | 0.10
Met.wahrsch.Beschattung | | | 70 | 62 | 50 | 65
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /53
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269
SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1026 - Am Pool 15A, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tdgliche Sonnenstunden) [BREMEN]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

Referenzjahr fiir Kalender 2014
eferenzjahr flr Kalende 0 153 281 3.16 542 7.18 591 6.09 601 464 3.11 199 1.07
Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie
|Januar |Februar |Marz |April |Mai |Juni
1]08:41 1459 (WEA04) | 08:13 16:10 (WEA03) | 07:17 16:51 (WEA02) | 07:04 1850 (WEAO1) | 0556 | 05:08
|16:19 23 1522 (WEAO4) [17:09 20  16:30 (WEA03) | 18:03 14 1705 (WEA02) [ 1959 14  19:04 (WEAO1) | 2053 | 21:42
2]08:41 1500 (WEA04) | 08:11 16:10 (WEA03) | 07:15 1653 (WEA02) | 07:02 18:53 (WEAO1) | 05:54 | 05:07
|16:20 23 1523 (WEAD4) [17:10 19 16:29 (WEA03) | 18:05 10  17:03 (WEAO2) | 20:01 8 19:01 (WEAOT) [20:55  [21:43
3]08:41 15:01 (WEA04) | 08:10 16:11 (WEA03) | 07:13 | 06:59 |05:52 | 05:06
1621 22 1523 (WEAO4) [17:12 19 16:30 (WEA03) | 18:06 | 20:03 2057 | 21:44
4]08:41 1501 (WEA04) | 08:08 16:11 (WEA03) | 07:11 | 06:57 |05:50 | 05:06
|16:22 22 1523 (WEAD4) [17:14 19 16:30 (WEA0S) | 18:08 | 20:05 |20:58  |21:45
5]08:40 1502 (WEA04) | 08:06 16:12 (WEA03) | 07:08 | 06:55 |05:49 | 05:05
|16:24 22 1524 (WEAD4) [17:16 17  16:29 (WEA03) | 18:10 | 20:07 |21:00 | 21:46
608:40 1502 (WEA04) | 08:04 16:13 (WEAQ3) | 07:06 | 06:52 |05:47 | 05:04
|16:25 22 1524 (WEAOD4) [17:18 15  16:28 (WEA0S) | 18:12 | 20:08 |21:02 | 21:47
7108:40 15:03 (WEA04) | 08:03 16:14 (WEA03) | 07:04 | 06:50 |05:45 | 05:03
|16:26 21 1524 (WEAD4) [17:20 13 16:27 (WEADS) | 18:14 | 20:10 |21:04  |21:48
8]08:39 1503 (WEA04) | 08:01 16:16 (WEA03) | 07:01 | 06:47 |05:43  ]05:08
[16:28 21 1524 (WEAO4) [17:22 10 16:26 (WEA03) | 18:16 | 20:12 |21:05 | 21:49
908:39 1504 (WEA04) | 07:59 | 06:59 | 06:45 |05:41 | 05:02
16:20 20 1524 (WEAD4) | 17:24 | 18:18 | 20:14 |21:07 | 21:50
10]08:38 1505 (WEA04) | 07:57 | 06:57 | 06:43 |05:39 | 05:02
|16:30 20 1525 (WEAD4) | 17:26 | 18:20 | 20:16 |21:09 | 21:51
11108:37 15:06 (WEAQ4) | 07:55 | 06:54 | 06:40 |05:37 | 05:01
|16:32 19 1525 (WEAO4) | 17:28 | 18:21 | 20117 |21:10 | 21:52
12 08:37 15:07 (WEA04) | 07:53 | 06:52 | 06:38 |05:36 | 05:01
|16:33 17 1524 (WEAD4) | 17:30 | 18:23 | 20:19 |21:12 | 21:53
13108:36 1508 (WEA04) | 07:51 | 06:50 | 06:36 |05:34 | 05:01
116:35 16 1524 (WEAD4) | 17:32 | 18:25 | 20:21 |21:14 | 21:58
14108:35 1509 (WEA04) | 07:49 | 06:47 | 06:34 |05:32 | 05:00
|16:36 15 1524 (WEAD4) | 17:34 | 18:27 | 20:23 |21:15 | 21:54
151 08:34 15:10 (WEA04) | 07:47 16:58 (WEA02) | 06:45 | 06:31 |05:31  ]05:00
|16:38 13 1523 (WEAD4) | 17:36 4 17:02 (WEAO2) | 18:29 | 20:25 2117 |21:55
16]08:34 15:12 (WEA04) | 07:45 16:54 (WEA02) | 06:42 | 06:29 |05:29 | 05:00
16:40 10 1522 (WEAOD4) [17:38 12 17:06 (WEA02) | 18:31 | 20:26 |21:19 | 21:55
17108:33 15:15 (WEA04) | 07:43 16:51 (WEA02) | 06:40 | 06:27 |05:27  ]05:00
| 16:41 6 1521 (WEA04) | 17:40 16  17:07 (WEAD2) | 18:32 | 20:28 |21:20 | 21:56
18108:32 | 07:41 16:50 (WEA02) | 06:38 | 06:24 |05:26 ] 05:00
| 16:43 |17:42 19 17:00 (WEAO2) | 18:34 | 20:30 |21:22 | 21:56
19 08:31 | 07:39 16:49 (WEA02) | 06:35 17:56 (WEAO1) | 06:22 |05:24 | 05:00
| 16:45 |17:44 21 17:10 (WEAO2) | 18:36 9 18:05 (WEAOT) | 20:32 |21:24 | 21:56
20| 08:29 |07:37 16:49 (WEA02) | 06:33 17:54 (WEAO1) | 06:20 |05:23  ]05:00
| 16:46 [17:45 22 17:11 (WEAO2) | 18:38 14 18:08 (WEAODT) | 20:34 |21:25 | 21:57
21]08:28 | 07:35 16:48 (WEA02) | 06:30 17:51 (WEAO1) | 06:18 |05:21 | 05:00
| 16:48 |17:47 23 17:11 (WEAO2) | 18:40 18  18:09 (WEAO1) | 20:35 |21:27 | 21:57
22]08:27 | 07:33 16:47 (WEA02) | 06:28 17:50 (WEAO1) | 06:16 |05:20 | 05:00
| 16:50 |17:49 24 17:11 (WEAO2) | 18:41 20  18:10 (WEAOD1) | 20:37 |21:28 | 21:57
23 08:26 | 07:31 16:47 (WEA02) | 06:26 17:49 (WEAO1) | 06:13 |05:19 | 05:00
| 16:52 |17:51 24 17:11 (WEA02) | 18:43 22  18:11 (WEAO1) | 20:39 |21:30  |21:58
24108:25 16114 (WEA03) | 07:28 16:48 (WEA02) | 06:23 17:48 (WEAO1) | 06:11 |05:17 ] 05:00
| 16:54 8 1622 (WEA03) | 17:53 23  17:11 (WEAO2) | 18:45 23  18:11 (WEAD1) | 20:41 |21:31  |21:58
25 08:23 16:13 (WEA03) | 07:26 16:48 (WEA02) | 06:21 17:48 (WEAO1) | 06:09 |05:16 | 05:01
1655 11 1624 (WEAD3) [17:55 23 17:11 (WEA02) | 18:47 23  18:11 (WEAO1) | 20142 |21:33 | 21:58
26 08:22 16:11 (WEA03) | 07:24 16:48 (WEA02) | 06:18 17:47 (WEAD1) | 06:07 |05:115 | 05:01
16557 14 1625 (WEA03) [1757 21 17:09 (WEAO2) | 18:49 23  18:10 (WEAO1) | 20144 |21:34 | 21:58
27| 08:21 16:11 (WEA03) | 07:22 16:49 (WEA02) | 06:16 17:47 (WEAO1) | 06:05 |05:13 | 05:02
11659 16 1627 (WEAD3) [17:59 20  17:09 (WEA02) | 18550 23  18:10 (WEAO1) | 20:46 |21:35 | 21:58
28 08:19 16:10 (WEA03) | 07:20 16:50 (WEA02) | 06:14 17:47 (WEAO1) | 06:03 |05:12 | 05:02
[17:01 18 1628 (WEA03) [ 1801 18  17:08 (WEA02) | 18552 23  18:10 (WEAO1) | 20148 |21:37 | 21:58
29]08:18 16:10 (WEA03) | | 06:11 17:47 (WEAO1) | 06:01 |05:11 ]05:03
[17:03 18 16:28 (WEADS) | |18:54 22 18:09 (WEAD1) | 20:50 |21:38 | 21:57
30]08:16 16:10 (WEA03) | | 07:09 18:48 (WEAO1) | 05559 |05:10  ]05:08
[17:05 19 16:29 (WEAD3) | [19:56 20 19:08 (WEAO1) | 20:51 |21:39 | 21:57
31]08:15 16:10 (WEA03) | | 07:06 18:48 (WEAO1) | |05:09 |
[17:07 20 16:30 (WEAO3) | |19:58 18 19:06 (WEAO1) | |21:41 |
Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | 436 | 402 | 282 | 22 | |
Red.Sonnenscheinwahrsch. | 0.19 | 0.29 | 0.27 | 0.39 | |
Reduktion Betriebsdauer | 1.00 | 1.00 | 1.00 | 1.00 | |
Reduktion Windrichtung | 071 | 0.72 | 069 | 0.69 | |
Gesamle Reduklion | 0.13 | 0.21 | 0.18 | 0.27 | |
Met.wahrsch.Beschattung | 58 | 82 | 52 | 6 | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung: Ausdruck/Seite Deutsche:
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /54
- Pool 1B und 3A P— WdeUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1026 - Am Pool 15A, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

[Juli |August  |September |Oktober |November |Dezember

110504 0542 | 06:34 | 07:26 |07:22 | 08:16 14:49 (WEA04)

12157 |21:24 | 20119 | 19:07 | 16:58 [16:15 18 15:07 (WEAO4)

2[0505 |0544 | 06:36 | 07:28 |07:24 |08:17 14:48 (WEA04)

12157 2122 | 20117 | 19:05 | 16:56 |16:14 19 15:07 (WEAO4)

3]05:05 |0545 |06:38 | 07:29 |07:26 15:48 (WEA03) | 08:19 14:48 (WEA04)

12156 |21:20 | 20:15 | 19:02 | 16:54 5 1553 (WEA03) [16:13 20  15:08 (WEAO4)

410506  |0547  |06:40 | 07:31 |07:28 15:45 (WEA03) | 08:20 14:48 (WEA04)

|21:56  |21:18 20112 | 19:00 [16:52 11 1556 (WEA03) [16:113 20  15:08 (WEA04)

5[05:07  |0548 | 06:41 | 07:33 | 07:30 15:43 (WEA03) | 08:22 14:48 (WEA04)

12155 |21:17 20110 | 1858 [16:50 14 1557 (WEADS) [16:12 21 15:09 (WEA04)

6]0508 |0550 | 0643 | 07:35 | 07:32 15:42 (WEA03) | 08:23 14:48 (WEA04)

12155 |21:15 | 20:07 | 18555 |16:49 16 1558 (WEA03) [16:112 21 15:09 (WEAO4)

710509 0552 | 0645 | 07:36 | 07:34 15:41 (WEA03) | 08:24 14:49 (WEA04)

12154 |21:13 | 20:05 | 1853 |16:47 18 1559 (WEA03) [16:111 22 15:11 (WEA04)

8]05:10  |0553 | 06:46 | 07:38 | 07:36 15:41 (WEA03) | 08:26 14:49 (WEA04)

12154 2141 |20:08 | 1851 |16:45 19 16:00 (WEA03) [16:11 22 15:11 (WEA04)

90511 |0555 | 06:48 | 07:40 | 07:37 15:41 (WEA03) | 08:27 14:49 (WEA04)

12153 [21:09  |20:00 | 18:48 [16:43 19 16:00 (WEA03) [16110 22 15:11 (WEA04)

1010512 |0557 | 06:50 | 07:42 |07:39 15:41 (WEA03) | 08:28 14:50 (WEA04)

12152 |21:07 1958 | 18:46 |16:42 19 16:00 (WEAD3) [16:110 22 15:12 (WEA04)

1110513 [05:58 | 06:51 18:45 (WEAO1) | 07:44 | 07:41 15:41 (WEA03) | 08:29 14:50 (WEA04)

|2151  |21:05  [19:55 8  18:53 (WEAOT) | 18:44 [16:40 19 16:00 (WEA03) [16:10 23 15:13 (WEA04)

12 05:14 | 06:00 | 06:53 18:42 (WEAO1) | 07:45 17:30 (WEAO02) | 07:43 15:42 (WEAO03) | 08:30 14:50 (WEA04)

12150 |21:03  [19:53 14 1856 (WEAD1) | 18:41 5 17:35(WEA02) | 16:38 19  16:01 (WEA03) [16:10 23 15:13 (WEAD4)

1310515 [06:02 | 06:55 18:41 (WEAO1) | 07:47 17:25 (WEA02) | 07:45 15:42 (WEA03) | 08:31 14:51 (WEA04)

|21:49  |21:01  |19:51 17 1858 (WEAO1) [18:39 13  17:38 (WEA02) [ 16:37 19 16:01 (WEA03) [16:09 22  15:13 (WEAD4)

1410516 | 06:04 | 06:57 18:38 (WEAO1) | 07:49 17:23 (WEAQ2) | 07:47 15:43 (WEA03) | 08:32 14:51 (WEAO04)

|21:48  |20:59  |19:48 20 1858 (WEAO1) [ 18:37 16 17:39 (WEA02) [ 16:35 18  16:01 (WEA03) [16:09 23  15:14 (WEAD4)

1510517 [06:05 | 06:58 18:37 (WEAO1) | 07:51 17:21 (WEA02) | 07:49 15:43 (WEA03) | 08:33 14:51 (WEA04)

|21:47  |2057  |19:46 22 1859 (WEAD1) | 18:34 19 17:40 (WEA02) | 16:3¢ 17  16:00 (WEAO3) [16:09 23  15:14 (WEAD4)

1610519 [06:07 | 07:00 18:37 (WEAO1) | 07:53 17:20 (WEAQ2) | 07:50 15:44 (WEA03) | 08:34 14:52 (WEA04)

|21:46  |20:55  |19:43 22 1859 (WEAO1) [18:32 21  17:41 (WEA02) [ 16:32 16  16:00 (WEA03) [16:10 23 15:15 (WEAD4)

17 105:20 | 06:09 1 07:02 18:35 (WEAO1) | 07:54 17:20 (WEAQ2) | 07:52 15:45 (WEAO03) | 08:35 14:53 (WEA04)

|21:45  |20:53  |19:41 24 1859 (WEAD1) [ 18:30 22 17:42 (WEA02) [ 16:31 14  15:59 (WEA03) [16:10 22 15:15 (WEAD4)

18]05:21  [06:10 | 07:03 18:35 (WEAO1) | 07:56 17:19 (WEA02) | 07:54 15:47 (WEA03) | 08:36 14:53 (WEA04)

|21:44  |20:51  |19:39 24 1859 (WEAO1) [ 18:28 23  17:42 (WEA02) [ 16:29 11 15:58 (WEA03) [ 16:10 23 15:16 (WEAD4)

1910523  |06:12 | 07:05 18:35 (WEAO1) | 07:58 17:19 (WEA02) | 07:56 15:49 (WEA03) | 08:37 14:53 (WEA04)

|21:43  |20:48  |19:36 24 1859 (WEAD1) [ 18:225 23  17:42 (WEA02) | 16:28 8 1557 (WEA03) [16:10 23 15:16 (WEAO4)

200524 |06:14 | 07:07 18:34 (WEAO1) | 08:00 17:19 (WEA02) | 07:58 | 08:37 14:54 (WEA04)

|21:42  |20:46  |19:34 23 1857 (WEAD1) | 1828 23  17:42 (WEA02) | 16:26 [16:10 23 15:17 (WEAO4)

2110525 | 06:115 | 07:09 18:35 (WEAO1) | 08:02 17:19 (WEAQ2) | 07:59 | 08:38 14:54 (WEA04)

|21:40  |20:44  |19:31 22 1857 (WEAO1) [18:21 23  17:42 (WEA02) | 16:25 [16:11 23 15:117 (WEAO4)

2210527 |06:117 | 07:10 18:35 (WEAO1) | 08:04 17:19 (WEA02) | 08:01 | 08:39 14:55 (WEA04)

12139 |20:42  |19:29 21 1856 (WEAD1) | 1819 22  17:41 (WEA02) | 16:24 |16:11 23 15:18 (WEAO4)

2310528  |06:19 | 07:12 18:36 (WEAO1) | 08:05 17:19 (WEA02) | 08:03 | 08:39 14:55 (WEA04)

|21:38  |20:40  |19:26 19 1855 (WEAO1) [ 1817 22  17:41 (WEA02) | 16:23 |[16:12 23 15:18 (WEAO4)

2410530  |06:21 | 07:14 18:37 (WEAO1) | 08:07 17:20 (WEA02) | 08:05 | 08:40 14:56 (WEA04)

|21:36  |20:88  [19:24 15 1852 (WEAO1) [ 18:14 20  17:40 (WEA02) | 16:22 |16:12 23 15:19 (WEAO4)

2510531 |06:22 | 07:16 18:39 (WEAO1) | 08:09 17:21 (WEA02) | 08:06 | 08:40 14:56 (WEA04)

12185  |20:85  |19:22 11 1850 (WEAO1) [ 1812 17  17:38 (WEA02) | 16:20 [16:13 23 15:19 (WEAO4)

2610533 | 0624 | 07:17 | 07:11 16:22 (WEA02) | 08:08 14:53 (WEA04) | 08:40 14:56 (WEA04)

|21:33  |20:83  [19:19 [17:10 15  16:37 (WEA02) | 16:19 6 1459 (WEAO4) [ 16:14 23 15:19 (WEAO4)

27105:34  |06:26 | 07:19 |07:13 16:24 (WEA02) | 08:10 14:51 (WEA04) | 08:41 14:58 (WEA04)

12182 2081|1917 [17:08 11 16:35 (WEA02) | 16:18 10 1501 (WEAD4) [16:14 22 15:20 (WEA04)

280536  |06:28 | 07:21 |07:15 | 08:11 14:49 (WEA04) | 08:41 14:58 (WEA04)

|21:30  |20:28 | 19:14 | 17:06 [16:17 13 1502 (WEAD4) [16:115 23 15:21 (WEA04)

290537 | 06:29 | 07:22 | 07:17 108:13 14:49 (WEA04) | 08:41 14:58 (WEA04)

12129 |2026 1912 | 17:04 [16:16 15 1504 (WEAD4) [16:16 23 15:21 (WEA04)

30]05:39  |06:31 | 07:24 |07:19 | 08:14 14:49 (WEA04) | 08:41 14:59 (WEA04)

|21:27 | 20:24 | 19:10 | 17:02 | 16:16 16 1505 (WEA04) | 16:17 23 15:22 (WEAD4)

3110540 | 06:33 | | 07:20 | | 08:41 14:59 (WEA04)

2125|2022 | | 17:00 | |16:18 23 15:22 (WEA04)

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | | 286 | 295 | 322 | 687
Red.Sonnenscheinwahrsch. | | | 0.36 | 0.29 | 0.23 | 0.14
Reduktion Betriebsdauer | | | 1.00 | 1.00 | 1.00 | 1.00
Reduktion Windrichtung | | | 0.69 | 0.72 | 0.71 | 0.70
Gesamte Reduktion | | | 025 | 0.21 | 0.16 | 0.10
Met.wahrsch.Beschattung | | | 71 | 62 | 52 | 67
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /55
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1027 - Unlandsweg 3, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

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

1]08:41 15:23 (WEA04) | 08:13 16:19 (WEA03) | 07:17 |07:04  |0556  |05:08

116:19 17 1540 (WEAO4) | 1708 17  16:36 (WEA0S) | 18:03 |1959 2053  |2142

2108:41 15:23 (WEA04) | 08:11 16:20 (WEAO03) | 07:15 |07:02  |0554  |05:07

| 16:20 18 1541 (WEA04) | 17:10 15 16:35 (WEA03) | 18:05 | 20:01 |20:55 |21:43

3108:41 15:24 (WEA04) | 08:10 16:21 (WEA03) | 07:13 | 06:59 | 05:52 | 05:06

[1621 18 1542 (WEAO4) [ 171412 15  16:36 (WEAO3) | 18:06 2003|2057  |2144

4108:41 15:24 (WEAO04) | 08:08 16:21 (WEAOQ3) | 07:11 | 06:57 | 05:50 | 05:06

116222 18 1542 (WEAO4) [ 1714 14  16:35 (WEA0S) | 18:08 |2005  |2058  |2145

5108:40 15:24 (WEA04) | 08:06 16:22 (WEA03) | 07:08 | 06:55 | 05:49 | 05:05

116224 19 1543 (WEAO4) [17:16 13 16:35 (WEA03) | 18:10 2007 2100  |2146

6]08:40 15:24 (WEAD4) | 08:04 16:24 (WEAO03) | 07:06 |06:52  |0547 | 0504

11625 19 1543 (WEAO4) [ 17:18 9 16:33 (WEA03) | 18:12 2008 2102|2147

7 08:40 15:25 (WEA04) | 08:03 16:26 (WEA03) | 07:04 |0650  |0545  |05:03

11626 19 1544 (WEAO4) | 17:20 5 16:31 (WEA03)|1814 2040|2104  |21:48

8108:39 15:26 (WEA04) | 08:01 | 07: | 06:47 |05:43 105:03

11628 18 1544 (WEAO4) | 17:22 |1s1e 2042|2105  |21:49

9]08:39 15:26 (WEA04) | 07:59 | 06:59 17:48 (WEAO1) | 0645  |05:41 | 05:02

11620 18 1544 (WEAO4) | 17:24 | 18:18 3 1751 (WEAOT) | 20414 2107  |2150

10108:38 15:27 (WEA04) | 07:57 | 06:57 17:44 (WEAOT1) | 06:43 |105:39 |05:02

|16:30 18 1545 (WEAO4) | 17:26 1820 11  17:55 (WEAO1) |20:16  |21:09  |2151

11 ]08:37 15:27 (WEA04) | 07:55 | 06:54 17:43 (WEAO1) | 0640 0537 | 05:01

| 16:32 18 15:45 (WEA04) | 17:28 | 18:21 14 17:57 (WEAO1) | 20:17 |21:10 |21:52

12| 08:37 15:28 (WEAO04) | 07:53 16:58 (WEA02) | 06:52 17:41 (WEAO1) | 06:38 | 05:36 | 05:01

| 16:33 17 15:45 (WEA04) | 17:30 5 17:03 (WEA02) | 18:23 16 17:57 (WEAO1) | 20:19 |21:12 121:53

13108:36 15:29 (WEA04) | 07:51 16:55 (WEAQ2) | 06:50 17:40 (WEAO1) | 06:36 | 05:34 | 05:01

| 16:35 16 15:45 (WEA04) | 17:32 10 17:05 (WEA02) | 18:25 18 17:58 (WEAO1) | 20:21 |21:14 |21:53

14| 08:35 15:29 (WEA04) | 07:49 16:54 (WEAQ2) | 06:47 17:39 (WEAO1) | 06:34 1 05:32 | 05:00

11636 16 1545 (WEAO4) [17:34 13 17.07 (WEA02) | 1827 19 1758 (WEAO1) [2023  [2145  |21:54

15108:34 15:30 (WEA04) | 07:47 16:53 (WEAQ2) | 06:45 17:39 (WEAO1) | 06:31 105:31 | 05:00

116:38 15 1545 (WEAD4) [17:36 16 17.09 (WEA02) | 1820 19 17:58 (WEAO1) | 2025  |21:17  |2155

16 08:34 15:31 (WEAQ4) | 07:45 16:51 (WEA02) | 06:42 17:39 (WEAO1) | 0629 0529 | 05:00

| 16:40 14 1545 (WEA04) | 17:38 17 17:08 (WEA02) | 18:31 19 17:58 (WEAO1) | 20:26 |21:19 |21:55

17108:33 15:33 (WEA04) | 07:43 16:51 (WEAQ2) | 06:40 17:39 (WEAO1) | 06:27 |05:27 | 05:00

116:41 11 1544 (WEAO4) [1740 18  17:09 (WEA02) | 18:32 17 1756 (WEAO1) [2028  [2120  |21:56

18| 08:32 15:34 (WEA04) | 07:41 16:51 (WEAQ2) | 06:38 17:40 (WEAO1) | 06:24 | 05:26 | 05:00

| 16:43 8 1542 (WEA04) | 17:42 18 17:09 (WEA02) | 18:34 16 17:56 (WEAO1) | 20:30 |21:22 |21:56

19 08:31 15:36 (WEA04) | 07:39 16:51 (WEA02) | 06:35 17:40 (WEAO1) | 0622 0524 | 05:00

| 16:45 5 1541 (WEA04) | 17:44 18 17:09 (WEA02) | 18:36 14 17:54 (WEAO1) | 20:32 |21:24 |21:56

20108:29 | 07:37 16:51 (WEAQ2) | 06:33 17:43 (WEAO1) | 06:20 |105:23 | 05:00

| 16:46 | 17:45 18 17:09 (WEA02) | 18:38 9 1752 (WEAO1) | 20:34 |21:25 |21:57

21108:28 | 07:35 16:52 (WEAQ2) | 06:30 | 06:18 | 05:21 | 05:00

| 16:48 |17:47 17 17:09 (WEAO2) | 18:40 12085  |2127  |2157

22108:27 1 07:33 16:52 (WEAQ2) | 06:28 | 06:16 105:20 | 05:00

| 16:50 |17:49 15  17:07 (WEAO2) | 18:41 |2087  |2128  |2157

23] 08:26 107:31 16:54 (WEAQ2) | 06:26 | 06:13 |05:18 | 05:00

| 16:52 [ 17:51 12 17:06 (WEA02) | 18:43 | 20:39 121:30 |21:58

24108:25 107:28 16:56 (WEA02) | 06:23 106141 |05147 | 05:00

| 16:54 |17:53 8 17:04 (WEA02) | 18:45 | 20:41 121:31 |21:58

25]08:23 16:24 (WEAQ3) | 07:26 | 06:21 | 06:09 | 05:16 | 05:01

116:55 1 16:25 (WEA03) | 17:55 | 18:47 |2042  |2133  |21:58

26 | 08:22 16:21 (WEA03) | 07:24 | 06:18 |0607 0515  |05:01

| 16:57 5 16:26 (WEAO03) | 17:57 | 18:49 | 20:44 121:34 |21:58

27 | 08:21 16:21 (WEA0S) | 07:22 1 06:16 |06:05  |0548  |05:02

| 16:59 8 16:29 (WEA03) | 17:59 | 18:50 |2046  |21:35  |2158

28108:19 16:20 (WEA03) | 07:20 | 06:14 |06:03  |0542  |05:02

| 17:01 11 16:31 (WEAO03) | 18:01 | 18:52 | 20:48 121:37 |21:58

29108:18 16:19 (WEAO3) | 1 06:11 | 06:01 |05:11 |05:03

11703 14 1633 (WEA03) | | 18:54 2050  |21:38  |2157

30]08:16 16:20 (WEAQ3) | | 07:09 | 05:58 | 05:10 |05:03

| 17:05 15 16:35 (WEA03) | | 19:56 | 20:51 121:39 |21:57
31 08:15 16:20 (WEA03) | | 07:06 | 10509 |
1707 16 16:36 (WEAD3) | | 19:58 | 2141 |

Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | 372 | 273 | 175 | | |
Red.Sonnenscheinwahrsch. | 0.19 | 0.29 | 0.27 | | |
Reduktion Betriebsdauer | 1.00 | 1.00 | 1.00 | | |
Reduktion Windrichtung | 071 | 0.72 | 0.69 | | |
Gesamte Reduktion | 0.13 | 0.21 | 0.18 | | |
Met.wahrsch.Beschattung | 49 | 56 | 32 | | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/ 56
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1027 - Unlandsweg 3, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

[Juli |August  |September |Oktober |November |Dezember

110504 0542 | 06:34 | 07:26 18:19 (WEAQT1) | 07:22 | 08:16 15:10 (WEA04)

12157 |21:24 | 20119 1907 18  18:37 (WEAO1) | 16:58 [16:15 17 15:27 (WEAO4)

2[0505 |0544 | 06:36 | 07:28 18:19 (WEAOT1) | 07:24 |08:17 15:09 (WEA04)

12157 2122 | 20117 1905 17  18:36 (WEAO1) | 16:56 |16:14 18 15:27 (WEAO4)

3105:05 | 05:45 | 06:38 | 07:29 18:20 (WEAO1) | 07:26 | 08:19 15:10 (WEA04)

12156 |21:20 | 2015 11902 15 18:35 (WEAO1) | 16:54 [16:13 18 15:28 (WEA04)

410506  |0547  |06:39 | 07:31 18:21 (WEAQT1) | 07:28 | 08:20 15:10 (WEA04)

|21:56  |21:18 | 20:12 [19:00 13  18:34 (WEAO1) | 16:52 [16:13 18 15:28 (WEAO4)

5[05:07  |0548 | 06:41 | 07:33 18:24 (WEAO1) | 07:30 15:55 (WEA03) | 08:22 15:11 (WEA04)

12155 |21:17 20110 | 1858 7 18:31 (WEAO1) | 16:50 6 16:01 (WEA03) [16:12 18 15:29 (WEAO4)

6]0508 |0550 | 0643 | 07:35 | 07:32 15:53 (WEA03) | 08:23 15:10 (WEA04)

12155 |21:15 | 20:07 | 18555 [16:49 10 16:03 (WEA03) [16:112 19 15:20 (WEA04)

710509 0552 | 0645 | 07:36 | 07:34 15:52 (WEA03) | 08:24 15:11 (WEAD4)

12154 |21:13 | 20:05 | 1853 |16:47 12 16:04 (WEAD3) [16:111 19 15:30 (WEA04)

8105:10 | 05:53 | 06:46 |1 07:38 | 07:36 15:51 (WEAO03) | 08:26 15:12 (WEAD4)

12153 |21:41  |20:08 | 1851 |16:45 14 16:05 (WEA03) [16:111 18 15:30 (WEA04)

90511 |0555 | 06:48 | 07:40 | 07:37 15:50 (WEA03) | 08:27 15:12 (WEA04)

12153 [21:09  |20:00 | 18:48 [16:43 16 16:06 (WEA03) [16110 18  15:30 (WEA04)

101 05:12 | 05:57 | 06:50 | 07:42 | 07:39 15:50 (WEAO03) | 08:28 15:13 (WEA04)

12152 |21:07 1958 | 18:46 |16:42 16 16:06 (WEAD3) [16:110 18  15:31 (WEA04)

1110513 |0558 | 06:51 | 07:44 | 07:41 15:50 (WEA03) | 08:29 15:13 (WEA04)

|2151  |21:05  [19:55 | 18:44 [16:40 16 16:06 (WEA03) [16:10 18  15:31 (WEA04)

12 05:14 | 06:00 | 06:53 | 07:45 | 07:43 15:51 (WEAO03) | 08:30 15:14 (WEA04)

12150 |21:03 1953 | 18:41 |16:38 16 16:07 (WEAD3) [16110 17 15:31 (WEA04)

1310515  |06:02 | 0655 | 07:47 | 07:45 15:52 (WEA03) | 08:31 15:14 (WEA04)

|21:49  |21:01 | 19:51 | 18:39 116:37 15 16:07 (WEA03) [16:09 18  15:32 (WEA04)

1410516 | 06:04 | 06:57 | 07:49 | 07:47 15:52 (WEA03) | 08:32 15:15 (WEA04)

|21:48  |2059 | 19:48 | 18:37 [16:35 13 16:05 (WEA03) [16:09 17  15:32 (WEA04)

15105:17 | 06:05 | 06:58 1 07:51 | 07:49 15:53 (WEA03) | 08:33 15:15 (WEA04)

121:47  |2057 | 19:46 | 18:34 |16:3¢ 10 16:03 (WEAD3) [16:09 17  15:32 (WEA04)

160519 |06:07 | 07:00 | 07:53 | 07:50 15:54 (WEA03) | 08:34 15:16 (WEA04)

|21:46  |20:55 | 19:43 | 18:32 | 16:32 8  16:02 (WEA03) [ 16:09 17  15:33 (WEAO4)

17 105:20 | 06:09 1 07:02 | 07:54 | 07:52 15:55 (WEAO03) | 08:35 15:16 (WEA04)

|21:45  |2053 | 19:41 | 18:30 | 16:31 5 16:00 (WEA03) [ 16:10 17  15:33 (WEAO4)

18]05:21 | 06:10 1 07:03 | 07:56 17:30 (WEAQ2) | 07:54 15:58 (WEAO03) | 08:36 15:17 (WEA04)

|21:44  |2051 | 19:39 | 18:28 2 17:32 (WEA02) | 16:29 1 1559 (WEA03) [16:10 17 15:34 (WEA04)

1910522 |06:12 | 07:05 | 07:58 17:26 (WEA02) | 07:56 | 08:37 15:17 (WEA04)

|21:43  |20:48 | 19:36 1825 10  17:36 (WEA02) | 16:28 |16:10 16 15:33 (WEAO4)

200524 |06:14 | 07:07 | 08:00 17:24 (WEA02) | 07:58 | 08:37 15:18 (WEA04)

|21:42  |20:46 | 19:34 1823 14  17:38 (WEAO2) | 16:26 [16:10 16 15:34 (WEAO4)

2110525 | 06:115 | 07:09 | 08:02 17:23 (WEAQ2) | 07:59 | 08:38 15:18 (WEA04)

|21:40  |20:44 | 19:31 1821 16  17:39 (WEA02) | 16:25 [16:11 16 15:34 (WEAO4)

2210527 |06:117 | 07:10 | 08:04 17:22 (WEA02) | 08:01 | 08:39 15:19 (WEA04)

12139 2042 |19:29 |18:19 17 17:39 (WEAO2) | 16:24 |16:11 16 15:35 (WEAO4)

2310528  |06:19 | 07:12 | 08:05 17:22 (WEA02) | 08:03 | 08:39 15:19 (WEA04)

121:38  |20:40 | 19:26 |18:17 18 17:40 (WEA02) | 16:23 [16:12 16 15:35 (WEAO4)

2410530  |06:21 | 07:14 18:27 (WEAO1) | 08:07 17:21 (WEA02) | 08:05 15:13 (WEA04) | 08:40 15:20 (WEA04)

|21:36  |20:87 | 19:24 7 18:34 (WEAO1) | 18:14 19 17:40 (WEAO2) | 16:22 5 1518 (WEAO4) [16:12 16  15:36 (WEAO4)

25[05:31  |06:22 | 07:15 18:24 (WEAO1) | 08:09 17:21 (WEA02) | 08:06 15:11 (WEA04) | 08:40 15:20 (WEA04)

12185  |20:85  |19:22 13 1837 (WEAD1) | 1812 18  17:39 (WEA02) | 16:20 9 1520 (WEA04) [16:13 16  15:36 (WEAO4)

2610533 | 0624 | 07:17 18:23 (WEAO1) | 07:11 16:21 (WEAQ2) | 08:08 15:11 (WEA04) | 08:40 15:20 (WEA04)

|21:33  |20:33  [19:19 15 1838 (WEAD1) [17:10 18 16:39 (WEA02) [ 16:19 11 1522 (WEAO4) [ 16:14 17 15:37 (WEAD4)

27105:34  |06:26 | 07:19 18:21 (WEAO1) | 07:13 16:22 (WEA02) | 08:10 15:10 (WEA04) | 08:41 15:21 (WEA04)

|21:32  |20:81  [19:17 17 1838 (WEAD1) [ 17:08 16 16:38 (WEA02) | 16:18 14 1524 (WEAD4) | 16:14 17  15:38 (WEAD4)

2810536 0627 | 07:21 18:20 (WEAO1) | 07:15 16:22 (WEA02) | 08:11 15:09 (WEA04) | 08:41 15:22 (WEA04)

121:30  |20:28  |19:14 18 1838 (WEAD1) [17:06 16 16:38 (WEA02) [ 16:17 15 1524 (WEAO4) [16:15 17 15:39 (WEAD4)

290537 | 06:29 | 07:22 18:20 (WEAO1) | 07:17 16:23 (WEA02) | 08:13 15:09 (WEA04) | 08:41 15:22 (WEA04)

|21:29  |20:26  |19:12 18 1838 (WEAD1) [17:04 13  16:36 (WEA02) [ 16:16 16 1525 (WEA04) [16:16 17  15:39 (WEAD4)

3010539  |06:31  |07:24 18:20 (WEAO1) | 07:19 16:25 (WEA02) | 08:14 15:10 (WEA04) | 08:41 15:22 (WEA04)

|21:27 | 20:24 | 19:10 18 18:38 (WEAO1) | 17:02 9 16:34 (WEA02) | 16:16 16 15:26 (WEA04) | 16:17 18 15:40 (WEA04)

3110540 | 06:33 | | 07:20 | | 08:41 15:23 (WEA04)

2125|2022 | | 17:00 | |16:18 17  15:40 (WEAO4)

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | | 106 | 256 | 244 | 534
Red.Sonnenscheinwahrsch. | | | 0.36 | 0.29 | 0.23 | 0.14
Reduktion Betriebsdauer | | | 1.00 | 1.00 | 1.00 | 1.00
Reduktion Windrichtung | | | 0.69 | 0.71 | 0.71 | 0.70
Gesamte Reduktion | | | 025 | 0.21 | 0.16 | 0.10
Met.wahrsch.Beschattung | | | 27 | 53 | 40 | 52
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /57
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269
SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1028 - Am Pool 17, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tdgliche Sonnenstunden) [BREMEN]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

Referenzjahr fiir Kalender 2014
eferenzjahr flr Kalende 0 153 281 3.16 542 7.18 591 6.09 601 464 3.11 199 1.07
Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie
|Januar |Februar |Marz |April |Mai |Juni
1]08:41 | 08:13 15:51 (WEAQ5) | 07:17 17:18 (WEA0S) | 07:04 |05:56 | 05:08
| 16:19 [1709 22 16:13 (WEA05) | 18:03 16 17:34 (WEA03) | 19:59 |20:53 | 21:42
2]08:41 | 08:11 1552 (WEA05) | 07:15 17:18 (WEA03) | 07:02 |05:54 | 05:07
| 16:20 [17:10 20 16112 (WEA05) | 18:05 15  17:33 (WEA0S) | 20:01 |2055  |21:43
3] 08:41 | 08:10 15:53 (WEA05) | 07:13 17:19 (WEA03) | 06:59 |05:52 | 05:06
| 16:21 [17:12 20  16:13 (WEA05) | 18:06 14 17:33 (WEA03) | 20:03 2057 | 21:44
4]08:41 | 08:08 15:55 (WEA05) | 07:11 17:19 (WEA03) | 06557 |05:50 | 05:06
| 16:22 1714 17 1612 (WEAOS) | 18:08 12 17:31 (WEA03) | 20:05 |20:58 | 21:45
5]08:40 | 08:06 15:56 (WEA05) | 07:08 17:22 (WEA03) | 06555 19:41 (WEAO1) | 05:49 | 05:05
| 16:24 |17:16 14 16:10 (WEAD5) | 18:10 7 17:29 (WEA03) | 20:07 1 19:42 (WEAD1) | 21:00 | 21:46
608:40 | 08:04 1558 (WEAQ5) | 07:06 | 06552 19:36 (WEAOT) | 05:47 | 05:04
| 16:25 [17:18 10 16:08 (WEA05) | 18:12 | 20:08 7 19:43 (WEAOT) [21:02  [21:47
7108:40 | 08:03 | 07:04 | 06:50 19:34 (WEAO1) | 05:45 | 05:03
| 16:26 | 17:20 | 18:14 |20:10 11 19:45 (WEAO1) | 21:04 | 21:48
8]08:39 | 08:01 16:47 (WEA04) | 07:01 | 06:47 19:33 (WEA01) | 05:43 | 05:03
|16:28 | 17:22 7 16:54 (WEAO4) | 18:16 |20:12 14 19:47 (WEAO1) | 21:05 | 21:49
908:39 | 07:59 16:45 (WEA04) | 06:59 | 06:45 19:32 (WEAO1) | 05:41 | 05:02
| 16:29 |17:24 11 16:56 (WEAD4) | 18:18 |20114 16  19:48 (WEAO1) | 21:07 | 21:50
10]08:38 | 07:57 16:43 (WEA04) | 06:57 | 06:43 19:32 (WEAO1) | 05:39 | 05:02
| 16:30 |17:26 15  16:58 (WEAD4) | 18:20 |20:16 16  19:48 (WEAD1) | 21:09 | 21:51
11108:37 | 07:55 16:42 (WEA04) | 06:54 | 06:40 19:32 (WEA01) [ 05:37 | 05:01
| 16:32 |17:28 17  16:59 (WEAO4) | 18:21 |2017 16  19:48 (WEAO1) | 21:10 | 21:52
12 08:37 | 07:53 16:42 (WEA04) | 06:52 | 06:38 19:31 (WEA01) | 05:36 | 05:01
|16:33 1730 18 17:00 (WEAO4) | 18:23 |20119 16  19:47 (WEAO1) | 21:12 | 21:53
13108:36 | 07:51 16:41 (WEAO4) | 06:50 | 06:36 19:31 (WEAO1) [05:34 | 05:01
116:35 1732 19 17:00 (WEAO4) | 18:25 |2021 15 19:46 (WEAO1) |21:14 | 21:53
14108:35 | 07:49 16:41 (WEA04) | 06:47 17:58 (WEA02) | 06:34 19:32 (WEA01) | 05:32 | 05:00
| 16:36 |17:34 19 17:00 (WEAD4) | 18:27 4 1802 (WEA02) |20:23 14  19:46 (WEAO1) | 21:15 | 21:54
15]08:34 | 07:47 16:41 (WEA04) | 06:45 17:55 (WEA02) | 06:31 19:34 (WEAO1) [ 05:31 | 05:00
| 16:38 |17:36 20  17:01 (WEAD4) | 18:29 9 1804 (WEA02) |20:225 10  19:44 (WEAO1) | 21:117 | 21:55
16]08:33 15556 (WEAQ5) | 07:45 16:41 (WEAO4) | 06:42 17:53 (WEA02) | 06:29 19:36 (WEA01) | 05:229 | 05:00
| 16:40 5 16:01 (WEA05)[17:38 18  16:59 (WEAD4) | 18:31 14 1807 (WEA02) | 20:26 4 19:40 (WEAOT) [21:19  [21:55
17108:33 15554 (WEA05) | 07:43 16:41 (WEA04) | 06:40 17:52 (WEA02) | 06:27 |05:27  ]05:00
|16:41 10 1604 (WEAD5) [17:40 18  16:59 (WEAD4) | 18:32 16 1808 (WEA02) | 20:28 |21:20 | 21:56
18]08:32 15:52 (WEAQS) | 07:41 16:42 (WEA04) | 06:38 17:51 (WEA02) | 06:24 |05:26 ] 05:00
116:43 13 1605 (WEA05) [ 17:42 17  16:59 (WEAO4) [ 18:34 17  18:08 (WEA02) | 20:30 |21:22 | 21:56
19 08:30 1551 (WEA05) | 07:39 16:43 (WEAD4) | 06:35 17:50 (WEA02) | 06:22 |05:24 | 05:00
[16:45 15 1606 (WEAD5) | 17:44 15  16:58 (WEAO4) [ 18:36 18  18:08 (WEAO2) | 20:32 |21:23 | 21:56
20| 08:29 15:51 (WEA0S) | 07:37 16:45 (WEA04) | 06:33 17:50 (WEA02) | 06:20 |05:23  ]05:00
|16:46 17 1608 (WEAD5) [17:45 11 16:56 (WEA04) | 18:38 18  18:08 (WEA02) | 20:34 |21:25 | 21:57
21]08:28 1551 (WEA05) | 07:35 16:48 (WEA04) | 06:30 17:50 (WEA02) | 06:18 |05:21 | 05:00
[16:48 18 16:09 (WEAOS) | 17:47 5 1653 (WEAO4) [ 18:40 16  18:06 (WEAO2) | 20:35 |21:27 | 21:57
22| 08:27 15:50 (WEA05) | 07:33 | 06:28 17:51 (WEA02) | 06:16 |05:20 | 05:00
11650 20 16:10 (WEAD5) | 17:49 |18:41 15  18:06 (WEA02) | 20:37 |21:28 | 21:57
23 08:26 15:50 (WEA05) | 07:31 | 06:26 17:52 (WEA02) | 06:13 |05:19  ]05:00
[16:52 21 16:11 (WEAD5) | 17:51 |18:43 13 18:05 (WEA02) | 20:39 |21:30 | 2157
24108:25 15:49 (WEAO05) | 07:28 17:23 (WEA03) | 06:23 17:53 (WEA02) | 06:11 |05:17 ] 05:00
116:54 22 16:11 (WEAD5) | 17:53 5 17:28 (WEAO3) | 18:45 9 18:02 (WEAO2) | 20:41 |21:31  |21:58
25 08:23 1550 (WEA05) | 07:26 17:21 (WEA03) | 06:21 | 06:09 |05:16 | 05:01
1655 22 16:12 (WEAD5) | 17:55 9 17:30 (WEAO3) | 18:47 | 20:42 |21:32 | 21:58
26 08:22 15:49 (WEA05) | 07:24 17:19 (WEA03) | 06:18 | 06:07 |05:15 | 05:01
16557 23 16:12(WEA05) [17:57 12 17:31 (WEA0S) | 18:49 | 20:44 |21:34 | 21:58
27| 08:20 15:50 (WEA0S) | 07:22 17:19 (WEA03) | 06:16 | 06:05 |05:13 | 05:02
11659 23 16:13 (WEAD5) [17:59 15  17:34 (WEA03) | 18:50 | 20:46 |21:35 | 21:58
28 08:19 15:50 (WEA05) | 07:20 17:19 (WEA03) | 06:14 | 06:03 |05:12 ] 05:02
[17:01 23 1613 (WEA05) [ 18:01 15  17:34 (WEA03) | 18:52 | 20:48 |21:37 | 21:58
29]08:18 15550 (WEA05) | | 06:11 | 06:01 |05:11 ]05:03
[17:03 23 16:13 (WEAD5) | | 18:54 | 2050 |21:38 | 21:57
30]08:16 1551 (WEA05) | | 07:09 | 05:58 |05:10  ]05:08
[17:05 23 16:14 (WEAD5) | | 19:56 | 20:51 |21:39 | 21:57
31]08:14 1551 (WEA05) | | 07:06 | |05:09 |
[17:07 23 16:14 (WEADS) | | 19:58 | |21:41 |
Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | 301 | 369 | 213 | 140 | |
Red.Sonnenscheinwahrsch. | 0.19 | 0.29 | 0.27 | 0.39 | |
Reduktion Betriebsdauer | 1.00 | 1.00 | 1.00 | 1.00 | |
Reduktion Windrichtung | 071 | 0.71 | 069 | 0.65 | |
Gesamte Reduktion | 0.13 | 0.21 | 0.19 | 0.25 | |
Met.wahrsch.Beschattung | 40 | 76 | 40 | 36 | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

15.09.2014 PS14005.A0 WP Heinfelde.docx 86 /142



Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/ 58
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269
SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1028 - Am Pool 17, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tdgliche Sonnenstunden) [BREMEN]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

j U nder 2014
Referenzjahr fir Kalende 0 153 281 3.16 542 7.18 591 6.09 601 464 3.11 199 1.07
Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie
|Juli |August |September |Oktober |November |Dezember
110504 | 05:42 | 06:34 19:31 (WEAQT1) | 07:26 |07:22 16:12 (WEA04) | 08:16
|21:57 | 21:24 |20119 16 19:47 (WEAO1) | 19:07 |1658 16 16:28 (WEAO4) | 16:15
20505 0544 | 06:36 19:30 (WEAO1) | 07:28 |07:24 16:13 (WEA04) | 08:17
|21:57  |21:22 |20117 17 19:47 (WEAOT1) | 19:05 |16:56 14 16:27 (WEAD4) | 16:14
310505 0545 | 06:38 19:29 (WEAO1) | 07:29 |07:26 16:14 (WEA04) | 08:19
|21:56 | 21:20 |20:14 17 19:46 (WEAO1) | 19:02 |16:54 11 16:25 (WEA04) | 16:13
410506 0547 | 06:39 19:30 (WEAO1) | 07:31 |07:28 16:17 (WEA04) | 08:20
|21:56 | 21:18 |20112 16 19:46 (WEAOT1) | 19:00 | 16:52 6 16:23 (WEAO4) | 16:13
510507 0548 | 06:41 19:29 (WEA01) | 07:33 |07:30 15:31 (WEA05) | 08:22
|21:55  |21:17 |20:10 14 19:43 (WEAO1) | 18:58 | 16:50 3 15:34 (WEADS5) | 16:12
610508 0550 | 06:43 19:30 (WEAO1) | 07:35 |07:32 15:27 (WEA05) | 08:23
|21:55 | 21:15 |20:07 11 19:41 (WEAO1) | 18:55 |16:49 11  15:38 (WEAOS) | 16:12
710509 0552 | 06:45 19:32 (WEAO1) | 07:36 |07:34 15:25 (WEAD5) | 08:24
|21:54  |21:13 | 20:05 7 1939(WEA01)|1853 |16:47 15 15:40 (WEADS) | 16:11
810510  |0553 | 06:46 |07 107:35 15:24 (WEAQ5) | 08:26
12153 |21:11 | 20:03 |1851 |16:45 17 15:41 (WEAOS) | 16:11
90511 | 0555 | 06:48 | 07:40 17:58 (WEA03) | 07:37 15:23 (WEA05) | 08:27
12153 |21:09 | 20:00 | 18:48 4 1802 (WEA03) | 16:43 19  15:42 (WEADS) | 16:10
1010512 |05:57 | 06:50 | 07:42 17:55 (WEA03) | 07:39 15:22 (WEA05) | 08:28
|21:52 | 21:07 | 19:58 |18:46 10  18:05 (WEAD3) 1642 21  15:43 (WEAD5) | 16:10
1110513 |05:58 | 06:51 | 07:44 17:54 (WEA03) | 07:41 15:22 (WEA05) | 08:29
|21:51  |21:05 | 19:55 |18:44 12 1806 (WEA03) 1640 22  15:44 (WEAO5) | 16:10
1210514 | 06:00 | 06:53 | 07:45 17:52 (WEA03) | 07:43 15:22 (WEA05) | 08:30
12150 2108 | 19:53 |18:41 14 1806 (WEA03)[1638 22 1544 (WEADS) | 16:10
1310515 | 06:02 | 06:55 | 07:47 17:51 (WEA03) | 07:45 15:22 (WEA05) | 08:31
|21:49 | 21:01 | 19:51 118:39 16 1807 (WEA03) [16:37 24  15:46 (WEAO5) | 16:09
14105116 | 06:04 | 06:57 | 07:49 17:51 (WEA03) | 07:47 15:22 (WEA05) | 08:32
|21:48  |20:59 | 19:48 [18:37 16 1807 (WEA03) [16:35 24  15:46 (WEAD5) | 16:09
1510517 | 06:05 | 06:58 | 07:51 17:51 (WEA03) | 07:49 15:22 (WEAOS) | 08:33
|21:47  |20:57 | 19:46 |18:34 15 1806 (WEAD3) |16:34 24  15:46 (WEAD5) | 16:09
1610519 | 06:07 | 07:00 | 07:53 1751 (WEA03) | 07:50 15:23 (WEA05) | 08:34
|21:46 | 2055 | 19:43 [18:32 14 1805 (WEA03) [16:32 23  15:46 (WEA05) | 16:09
1710520 | 06:09 | 07:02 | 07:54 17:52 (WEA03) | 07:52 15:23 (WEA05) | 08:35
|21:45  |20:53 | 19:41 |18:30 10  18:02 (WEAD3) [1631 23  15:46 (WEAD5) | 16:10
18]05:21  ]06:10 | 07:03 | 07:56 17:53 (WEA08) | 07:54 15:23 (WEAQ5) | 08:36
|21:44 | 20:51 | 19:39 | 18:28 7 18:00 (WEA03) | 16229 23  15:46 (WEA05) | 16:10
1910523 | 06:12 | 07:05 | 07:58 17:55 (WEA03) | 07:56 15:24 (WEA05) | 08:37
|21:43  |20:48 | 19:36 | 18:25 3 17:58 (WEA03) | 1628 22 15:46 (WEAQ5) | 16:10
200524 | 06:14 | 07:07 18:40 (WEA02) | 08:00 |07:58 15:25 (WEAQ5) | 08:37
|21:42 | 20:46 | 19:34 8 18:48 (WEAD2) | 18:23 |16:26 21 15:46 (WEAD5) | 16:10
210525  |06:15 | 07:09 18:37 (WEA02) | 08:02 | 07:59 15:25 (WEA05) | 08:38
|21:40 | 20:44 |19:31 13 18:50 (WEAO2) | 18:21 |1625 20  15:45 (WEAO5) | 16:11
220527  |06:17 |07:10 18:36 (WEA02) | 08:04 17:17 (WEA04) | 08:01 15:26 (WEAOS5) | 08:39
|21:39 | 20:42 |19:29 15 18:51 (WEAO2) | 18:19 8 17:25 (WEAD4) | 1624 18 15:44 (WEAD5) | 16:11
2310528  |06:19 | 07:12 18:35 (WEA02) | 08:05 17:15 (WEA04) | 08:03 15:27 (WEAQS) | 08:39
|21:38  |20:40 |19:26 17 18:52 (WEA02) | 18:117 12 17:27 (WEA04) |16:23 17  15:44 (WEAO5) | 16:12
2410530 | 06:21 | 07:14 18:34 (WEA02) | 08:07 17:13 (WEA04) | 08:05 15:28 (WEAD5) | 08:40
|21:36  |20:37 |19:24 17 18:51 (WEAO2) | 18:14 15  17:28 (WEAD4) 1622 15  15:43 (WEAD5) | 16:12
2510531 |06:22 | 07:15 18:34 (WEA02) | 08:09 17:12 (WEA04) | 08:06 15:30 (WEA05) | 08:40
|21:35  |20:35 [19:22 17 18:51 (WEA02) | 18:12 17  17:29 (WEAD4) | 1620 13 15:43 (WEAD5) | 16:13
260533 | 06:24 | 07:17 18:34 (WEA02) | 07:11 16:11 (WEA04) | 08:08 15:32 (WEA05) | 08:40
|21:33  |20:33 |19:19 17  18:51 (WEA02) | 17:10 19 16:30 (WEAD4) [16:19 10 15:42 (WEAD5) | 16:14
2710534 | 06:26 |07:19 18:33 (WEA02) | 07:13 16:11 (WEA04) | 08:10 15:35 (WEA05) | 08:41
|21:32  |20:31 1917 16 18:49 (WEA02) | 17:08 19 16:30 (WEAD4) | 16:18 5 15:40 (WEAOS) | 16:14
2810536 | 06:27 19:37 (WEAO1) | 07:21 18:34 (WEA02) | 07:15 16:11 (WEA04) | 08:11 | 08:41
|21:30 | 20:28 6 1943 (WEAO1)|19:14 14  18:48 (WEA02) | 17:06 19  16:30 (WEAD4) | 16:17 | 16:15
290537  |06:29 19:34 (WEAD1) | 07:22 18:35 (WEA02) | 07:17 16:11 (WEA04) | 08:13 | 08:41
|21:29  |20:26 11 19:45(WEAO1)[19:12 11 18:46 (WEAO2) | 17:04 19 16:30 (WEAD4) | 16:16 | 16:16
3010539 | 06:31 19:33 (WEAO1) | 07:24 18:37 (WEA02) | 07:19 16:11 (WEA04) | 08:14 | 08:41
|21:27 20224 13 19:46 (WEAD1) | 19:10 6 18:43 (WEA02) [17:02 18  16:29 (WEA04) | 16:16 | 16:17
310540  |06:33 19:31 (WEAD1) | | 07:20 16:11 (WEAD4) | | 08:41
|21:25 2022 15 19:46 (WEAD1) | |17:00 18 16:29 (WEAD4) | | 16:18
Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | 45 | 249 | 285 | 459 |
Red.Sonnenscheinwahrsch. | | 0.41 | 0.36 | 0.29 | 0.23 |
Reduktion Betriebsdauer | | 1.00 | 1.00 | 1.00 | 1.00 |
Reduktion Windrichtung | | 065 | 0.67 | 0.71 | 0.71 |
Gesamle Reduklion | | 027 | 0.25 | 0.21 | 0.16 |
Met.wahrsch.Beschattung | | 12 | 61 | 60 | 75 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /59
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269
SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1029 - Am Pool 6, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tdgliche Sonnenstunden) [BREMEN]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

Referenzjahr fiir Kalender 2014
eferenzjahr flr Kalende 0 153 281 3.16 542 7.18 591 6.09 601 464 3.11 199 1.07
Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie
|Januar |Februar |Marz |April |Mai |Juni
1]08:41 | 08:13 16:18 (WEAQ5) | 07:17 17:32 (WEA03) | 07:04 |05:56 | 05:08
| 16:19 1709 17  16:35 (WEA05) | 18:03 5 17:37 (WEA03) | 19559 |20:53 | 21:42
2]08:41 | 08:11 16:17 (WEA05) | 07:15 17:31 (WEA03) | 07:02 |05:54 | 05:07
| 16:20 [17:10 19 16:36 (WEAO5) | 18:05 9 17:40 (WEA03) | 20:01 |2055  |21:43
3] 08:41 | 08:10 16:17 (WEA05) | 07:13 17:30 (WEA03) | 06:59 |05:52 | 05:06
| 16:21 1742 19 16:36 (WEAOS) | 18:06 12  17:42 (WEA03) | 20:03 2057 | 21:44
4]08:41 | 08:08 16:17 (WEA05) | 07:11 17:29 (WEA03) | 06557 |05:50 | 05:06
| 16:22 [17:14 21 16:38 (WEA05) | 18:08 14 17:43 (WEA03) | 20:05 |20:58 | 21:45
5]08:40 | 08:06 16:17 (WEA05) | 07:08 17:29 (WEA03) | 06555 |05:49 | 05:05
| 16:24 [17:16 21 16:38 (WEA05) | 18:10 15 17:44 (WEA0S) | 20:07 |21:00 | 21:46
608:40 | 08:04 16:17 (WEAQ5) | 07:06 17:30 (WEA03) | 06:52 |05:47 | 05:04
|16:25 |17:18 21 16:38 (WEAOS) | 18:12 14 17:44 (WEA03) | 20:08 |21:02 | 21:47
7108:40 | 08:03 16:17 (WEA05) | 07:04 17:30 (WEAO3) | 06:50 19:41 (WEAO1) | 05:45 | 05:03
|16:26 |17:20 21 16:38 (WEADS) | 18:14 12 17:42 (WEA03) | 20:10 4 19:45 (WEAOT) [21:04  [21:48
8]08:39 | 08:01 16:17 (WEA05) | 07:01 17:31 (WEA0S) | 06:47 19:40 (WEAOT) | 05:43 | 05:03
|16:28 |17:22 21 16:38 (WEAOS) | 18:16 10 17:41 (WEA03) | 20:12 7 19:47 (WEAOT) [21:05 | 21:49
908:39 | 07:59 16:17 (WEA05) | 06:59 17:33 (WEA03) | 06:45 19:38 (WEAO1) | 05:41 | 05:02
| 16:29 |17:24 21 16:38 (WEADS) | 18:18 5 17:38 (WEA03) | 20:14 10 19:48 (WEAOT) | 21:07 | 21:50
10]08:38 | 07:57 16:18 (WEA05) | 06:57 | 06:43 19:37 (WEA01) | 05:39 | 05:02
| 16:30 |17:26 20  16:38 (WEAD5) | 18:20 |20:16 13 19:50 (WEAD1) | 21:09 | 21:51
11]08:37 | 07:55 16:19 (WEAQ5) | 06:54 | 06:40 19:37 (WEA01) [ 05:37 | 05:01
| 16:32 1728 18  16:37 (WEA05) | 18:21 |2017 15 19:52 (WEAO1) |21:10 | 21:52
12 08:37 | 07:53 16:20 (WEAO5) | 06:52 | 06:38 19:36 (WEA01) | 05:36 | 05:01
|16:33 1730 16  16:36 (WEA05) | 18:23 |20119 15 19:51 (WEAO1) | 21:12 | 21:53
13108:36 | 07:51 16:21 (WEA05) | 06:50 | 06:36 19:36 (WEAO1) [ 05:34 | 05:01
| 16:35 1732 14 16:35 (WEA05) | 18:25 |2021 15 19:51 (WEAO1) |21:14 | 21:53
14108:35 | 07:49 16:24 (WEA05) | 06:47 | 06:34 19:37 (WEA01) | 05:32 | 05:00
| 16:36 |17:34 9 16:33 (WEA05) | 18:27 |20:23 13 19:50 (WEAO1) | 21:15 | 21:54
15]08:34 | 07:47 17:04 (WEA04) | 06:45 | 06:31 19:38 (WEAO01) [ 05:31 | 05:00
| 16:38 | 17:36 5 17:09 (WEAO4) | 18:29 |20:25 11 19:49 (WEAO1) | 21:117 | 21:55
16]08:33 | 07:45 17:01 (WEA04) | 06:42 | 06:29 19:39 (WEA01) | 05229 | 05:00
| 16:40 1738 10 17:11 (WEA04) | 18:31 | 20:26 6  19:45 (WEAOT) | 21: 19 | 21:55
17108:33 | 07:43 17:00 (WEA04) | 06:40 | 06:27 | 05 | 05:00
| 16:41 |17:40 13 17:13 (WEAD4) | 18:32 | 20:28 |21 20 | 21:56
18]08:32 | 07:41 16:59 (WEA04) | 06:38 18:04 (WEA02) | 06:24 |05:26 ] 05:00
| 16:43 |17:42 16 17:15 (WEA04) | 18:34 6 18:10 (WEA02) | 20:30 2122 |21:56
19 08:30 | 07:39 16:59 (WEA04) | 06:35 18:02 (WEA02) | 06:22 |05:24 | 05:00
| 16:45 |17:44 16  17:15 (WEAD4) | 18:36 9 18:11 (WEAO2) | 20:32 |21:23 | 21:56
20| 08:29 | 07:37 16:58 (WEA04) | 06:33 18:01 (WEA02) | 06:20 |05:23  ]05:00
| 16:46 |17:45 18 17:16 (WEAD4) | 18:38 13 18:14 (WEAD2) | 20:34 |21:25 | 21:57
21 08:28 | 07:35 16:58 (WEA04) | 06:30 17:59 (WEA02) | 06:18 |05:21 | 05:00
| 16:48 |17:47 18  17:16 (WEAD4) | 18:40 16  18:15 (WEA02) | 20:35 |21:27 | 21:57
22]08:27 |07:33 16:58 (WEA04) | 06:28 17:59 (WEA02) | 06:15 |05:20 | 05:00
| 16:50 |17:49 17 17:15(WEAD4) | 18:41 16  18:15 (WEAD2) | 20:37 |21:28 | 21:57
23 08:26 | 07:31 16:58 (WEA04) | 06:26 17:59 (WEA02) | 06:13 |05:18  ]05:00
| 16:52 [1751 17 17:15(WEA04) | 18:43 16 18:15 (WEA02) | 20:39 |21:30  |21:57
24108:25 | 07:28 16:59 (WEA04) | 06:23 17:59 (WEA02) | 06:11 |05:17 ] 05:00
|16:54 |17:53 15 17:14 (WEAD4) | 18:45 15  18:14 (WEAO2) | 20:41 |21:31  |21:58
25 08:23 | 07:26 17:00 (WEA04) | 06:21 18:00 (WEA02) | 06:09 |05:16 | 05:01
| 16:55 [17:55 12 17:12 (WEAD4) | 18:47 13 18:13 (WEAD2) | 20:42 |21:32 | 21:58
26 08:22 | 07:24 17:02 (WEA04) | 06:18 18:01 (WEA02) | 06:07 |05:15 | 05:01
| 16:57 | 17:57 8 17:10 (WEA04) [ 18:49 10  18:11 (WEAQ2) | 20:44 |21:34 | 21:58
27| 08:20 |07:22 | 06:16 18:04 (WEA02) | 06:05 |05:13 | 05:02
| 16:59 | 17:59 | 18:50 4 18:08 (WEAD2) | 20:46 |21:35 | 21:58
28 08:19 | 07:20 17:35 (WEA03) | 06:14 | 06:03 |05:12 ] 05:02
117:01 | 18:01 1 17:36 (WEA03) | 18:52 | 20:48 |21:37 | 21:58
29]08:18 16:23 (WEA05) | | 06:11 | 06:01 |05:11 ]05:03
117:03 6 16:29 (WEA05) | | 18:54 | 2050 |21:38 | 21:57
30]08:16 16:21 (WEA05) | | 07:09 | 05:58 |05:10  ]05:08
[17:05 11 16:32 (WEAD5) | | 19:56 | 20:51 |21:39 | 21:57
31]08:14 16:20 (WEA05) | | 07:06 | |05:09 |
1707 14 16:34 (WEADS) | | 19:58 | |21:40 |
Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | 31 | 424 | 214 | 109 | |
Red.Sonnenscheinwahrsch. | 0.19 | 0.29 | 0.27 | 0.39 | |
Reduktion Betriebsdauer | 1.00 | 1.00 | 1.00 | 1.00 | |
Reduktion Windrichtung | 072 | 0.72 | 069 | 0.65 | |
Gesamte Reduktion | 0.14 | 0.21 | 0.18 | 0.25 | |
Met.wahrsch.Beschattung | 4 | 87 | 39 | 27 | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /60
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1029 - Am Pool 6, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Juli |August |September |Oktober |November |Dezember

110504 | 05:42 | 06:34 19:36 (WEAOT1) | 07:26 |07:22 15:48 (WEAQS) | 08:16

12157 |21:24 2019 15 19:51 (WEAO1) | 19:07 |1658 19 16:07 (WEAO5) | 16:15

210505 | 0544 | 06:36 19:36 (WEAOT1) | 07:28 |07:24 15:47 (WEAQ5) | 08:17

12157 2122 2017 15 19:51 (WEAO1) | 19:05 |1656 20  16:07 (WEAQ5) | 16:14

3105:05 | 05:45 | 06:38 19:35 (WEAOQ1) | 07:29 |07:26 15:47 (WEAOQS5) | 08:19

12156 |21:20 |20:14 13 19:48 (WEAO1) | 19:02 |1654 21 16:08 (WEA05) | 16:13

410506 | 0547 | 06:39 19:35 (WEAQT) | 07:31 |07:28 15:46 (WEAO5) | 08:20

|21:56 | 21:18 2012 11 19:46 (WEAOT) | 19:00 1652 22 16:08 (WEAO5) | 16:13

5105:07 | 05:48 | 06:41 19:35 (WEAOQ1) | 07:33 107:30 15:46 (WEAOQ5) | 08:22

12155 |21:17 | 20:10 8  19:43 (WEAO1) | 18:58 |1650 22 16:08 (WEAQ5) | 16:12

6]05:08 | 05:50 | 06:43 19:37 (WEAOQ1) | 07:35 18.08 (WEAO03) | 07:32 15:46 (WEAD5) | 08:23

12155 |21:15 | 20:07 4 19:41 (WEAO1) | 18:55 8 18:16 (WEA03) | 16:49 22 16:08 (WEAQ5) | 16:12

710509 | 0552 | 06:45 | 07:36 18:06 (WEA03) | 07:34 15:47 (WEA05) | 08:24

12154 |21:13 | 20:05 1853 12 18:18 (WEA03) [16:47 21  16:08 (WEADS) | 16:11

8105:10 | 05:53 | 06:46 1 07:38 18:05 (WEAO03) | 07:35 15:47 (WEAODS) | 08:26

12153 |21:11 | 20:03 118551 13 18:18 (WEA03) [1645 20 1607 (WEAOS) | 16:11

90511 | 0555 | 06:48 | 07:40 18:04 (WEA03) | 07:37 15:47 (WEAQS) | 08:27

12153 |21:09 | 20:00 [18:48 15 1819 (WEA03) [16:43 20  16:07 (WEA05) | 16:10

101 05:12 | 05:57 | 06:50 | 07:42 18:04 (WEAO03) | 07:39 15:48 (WEAOQ5) | 08:28

12152 2107 | 19558 |18:46 15 1819 (WEAD3) [16:42 18  16:06 (WEA05) | 16:10

1110513 0558 | 06551 | 07:44 18:04 (WEA03) | 07:41 15:49 (WEAQ5) | 08:29

|2151 | 21:05 | 19555 [18:43 13 1817 (WEA03) [16:40 16  16:05 (WEAO5) | 16:10

12 05:14 | 06:00 | 06:53 | 07:45 18:03 (WEAO03) | 07:43 15:50 (WEAO05) | 08:30

12150 2108 | 1953 |18:41 11 1814 (WEA03) [16:38 14  16.04 (WEADS) | 16:10

13105:15 | 06:02 | 06:55 | 07:47 18:04 (WEAO03) | 07:45 15:53 (WEAODS5) | 08:31

|21:49 | 21:01 | 1951 | 18:39 7 1811 (WEA03) | 1637 11 16:04 (WEAQ5) | 16:09

1410516 | 06:04 | 06557 | 07:49 18:06 (WEA03) | 07:47 15:56 (WEAQS) | 08:32

|21:48 | 20:59 | 19:48 | 18:37 3 18:09 (WEA03) | 16:35 5 16:01 (WEA05) | 16:09

15105:17 | 06:05 | 06:58 1 07:51 107:48 | 08:33

|21:47 | 20557 | 19:46 | 18:34 | 16:34 | 16:09

16105:19 | 06:07 | 07:00 | 07:53 | 07:50 | 08:34

|21:46 | 2055 | 19:43 | 18: | 16:32 | 16:09

17 105:20 | 06:09 | 07:02 18:53 (WEAQ2) | 07:54 17:33 (WEA04) | 07:52 | 08:35

|21:45 2053 | 19:41 2 1855 (WEA02) [ 18:30 10  17:43 (WEA04) | 16:31 | 16:10

18 05:21 | 06:10 | 07:03 18:49 (WEAQ2) | 07:56 17:31 (WEA04) | 07:54 | 08:36

|21:44 | 2051 1939 10 18:59 (WEA02) | 18:28 14 17:45 (WEA04) | 16:29 | 16:10

1910522 |06:12 | 07:05 18:47 (WEA02) | 07:58 17:30 (WEA04) | 07:56 | 08:37

|21:43 | 20:48 1936 13 19:00 (WEA02) | 18:25 15  17:45 (WEAD4) | 16:28 | 16:10

2010524 | 06:14 | 07:07 18:45 (WEA02) | 08:00 17:29 (WEA04) | 07:58 | 08:37

|21:42 | 20:46 1934 15  19:00 (WEA02) | 18:28 17 17:46 (WEAD4) | 1626 | 16:10

2110525 | 06:15 | 07:09 18:45 (WEAQ2) | 08:02 17:29 (WEA04) | 07:59 | 08:38

|21:40 | 20:44 [1931 15  19:00 (WEA02) | 18:21 17 17:46 (WEA04) | 16:25 | 16:11

2210527 | 06:17 |07:10 18:45 (WEA02) | 08:04 17:29 (WEA04) | 08:01 | 08:39

12139 |20:42 1929 16 19:01 (WEA02) [ 18:19 17  17:46 (WEAD4) | 16:24 | 16:11

23|05:28 | 06:19 |07:12 18:45 (WEA02) | 08:05 17:29 (WEA04) | 08:03 | 08:39

|21:38 | 20:40 1926 15 19:00 (WEA02) | 18:17 17 17:46 (WEAD4) | 16:23 | 16:12

2410530 | 06:21 | 07:14 18:44 (WEA02) | 08:07 17:29 (WEA04) | 08:05 | 08:39

|21:36 | 20:87 19224 14 18:58 (WEA02) | 18:14 16 17:45 (WEAD4) | 16:22 | 16:12

2510531 | 06:22 | 07:15 18:45 (WEAQ2) | 08:09 17:29 (WEA04) | 08:06 | 08:40

12135 20385 1922 10  18:55 (WEA02) | 18:12 16 17:45 (WEA04) | 16:220 | 16:13

2610533 | 06:24 |07:17 18:46 (WEA02) | 07:11 16:30 (WEA04) | 08:08 | 08:40

|21:33  |20:33 | 19:19 7 1853 (WEA02) [17:10 12 16:42 (WEA04) | 16:19 | 16:14

2710534 | 06:26 |07:19 18:48 (WEA02) | 07:13 16:32 (WEA04) | 08:10 | 08:41

12132 2031 | 19:17 2 1850 (WEA02) | 17:08 8  16:40 (WEA04) | 16:18 | 16:14

2810536 | 06:27 19:40 (WEAO1) | 07:21 |07:15 15:57 (WEA05) | 08:11 | 08:41

|21:30 | 20:28 8 19:48 (WEAO1) | 19:14 | 17:06 4 16:38 (WEAO4) | 16:17 | 16:15

290537 | 06:29 19:39 (WEAO1) | 07:22 107:17 15:52 (WEAO05) | 08:13 | 08:41

12129 |2026 11 19:50 (WEAD1) | 19:12 [17:04 11 16:03 (WEA05) | 16:16 | 16:16

3010539 | 06:31 1937 (WEAD1) | 07:24 |07:19 15:50 (WEA05) | 08:14 | 08:41

|21:27 | 20:24 14 19:51 (WEAO1) | 19:10 117:02 15 16:05 (WEA05) | 16:16 | 16:17

310540 | 06:33 19:36 (WEAO1) | | 07:20 15:49 (WEA05) | | 08:41

|2125  |2021 14 19:50 (WEAO1) | [17:00 17 16:06 (WEA0S) | | 16:18

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | 47 | 185 | 303 | 251 |
Red.Sonnenscheinwahrsch. | | 0.41 | 0.36 | 0.29 | 0.23 |
Reduktion Betriebsdauer | | 1.00 | 1.00 | 1.00 | 1.00 |
Reduktion Windrichtung | | 0.65 | 0.67 | 0.71 | 0.72 |
Gesamte Reduktion | | 0.26 | 0.25 | 021 | 0.16 |
Met.wahrsch.Beschattung | | 12 | 45 | 63 | 41 |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/ 61
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1030 - Am Pool 19, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Januar  |Februar |Méarz |April |Mai |Juni

110841 0813 |07:17 1708 (WEA04) | 07:04 10556 | 05:08

|16:19  |17:09 18038 12 17:20 (WEAO4) | 19:59 2053|2142

210841 | 08:11 | 07:15 17:11 (WEAO04) | 07:02 10554 | 05:07

| 16:20 [ 17:10 | 18:05 6 17:17 (WEA04) | 20:01 |20:55 |21:43

3108:41 | 08:10 107:13 | 06:59 | 05:52 | 05:06

|1621  |17:12 | 18:06 | 20:03 12057 | 21:44

410841  |08:08 16:33 (WEAO05) | 07:11 17:39 (WEA03) | 06:57 |0550 | 05:06

1622 |17:14 9 1642 (WEAOS) | 18:08 4 17:43 (WEAO03) | 20:05 |2058  |21:45

5108:40 | 08:06 16:31 (WEAOD5) | 07:08 17:38 (WEAO3) | 06:55 | 05:49 | 05:05

11624 |17:16 13 1644 (WEAO5) | 18:10 8 17:46 (WEAO03) | 20:07 |21:00  |21:46

6]08:40 | 08:04 16:29 (WEAOD5) | 07:06 17:37 (WEAOQ3) | 06:52 | 05:47 | 05:04

11625  |17:18 17 1646 (WEAO5) | 1812 11 17:48 (WEA0S) | 20:08 2102|2147

7108:40 | 08:03 16:28 (WEA05) | 07:04 17:36 (WEA03) | 06:50 10545 | 05:03

11626 |17:20 19 1647 (WEAO5) | 1814 13 17:49 (WEA0S) | 20:10 |21:04  |21:48

8108:39 | 08:01 16:28 (WEAO05) | 07:01 17:36 (WEAQ3) | 06:47 |05:43 105:03

11628 |17:22 19 1647 (WEAO5) | 1816 14  17:50 (WEA0S) | 20:12 |21:05  |21:49

910839 | 07:59 16:27 (WEA05) | 06:59 17:35 (WEAQ3) | 06:45 |05:41 0502

11620 |17:24 21 1648 (WEAO5) | 1818 14  17:49 (WEA0S) | 20:14 2107|2150

10108:38 1 07:57 16:27 (WEAOD5) | 06:57 17:36 (WEA03) | 06:43 19:48 (WEAOT1) | 05:39 |05:02

|16:30  |17:26 22 1649 (WEAD5) | 1820 13  17:49 (WEA03) | 20:16 2 19:50 (WEAOT) [21:09 | 2151

11 08:37 | 07:55 16:27 (WEAD5) | 06:54 17.37 (WEAOQ3) | 06:40 19:46 (WEAO1) | 05:37 | 05:01

| 16:32 | 17:28 22 16:49 (WEA05) | 18:21 11 17:48 (WEA03) | 20:17 6 19:52 (WEAO1) | 21:10 |21:52

12| 08:37 1 07:53 16:27 (WEAOD5) | 06:52 17:38 (WEAO3) | 06:38 19:44 (WEAO1) | 05:36 | 05:01

| 16:33 | 17:30 22 16:49 (WEA05) | 18:23 7 17:45 (WEA03) | 20:19 9 1953 (WEAO1) | 21:12 121:53

13108:36 1 07:51 16:27 (WEAO05) | 06:50 | 06:36 19:43 (WEAO1) | 05:34 | 05:01

| 16:35 | 17:32 22 16:49 (WEA05) | 18:25 | 20:21 12 19:55 (WEAO1) | 21:14 |21:53

14| 08:35 | 07:49 16:28 (WEAD5) | 06:47 | 06:34 19:43 (WEAO1) | 05:32 | 05:00

| 16:36 | 17:34 21 16:49 (WEA05) | 18:27 | 20:23 14 19:57 (WEAO1) | 21:15 |21:54

15108:34 | 07:47 16:28 (WEAOD5) | 06:45 | 06:31 19:43 (WEAOT1) | 05:31 | 05:00

116:38  |17:36 20  16:48 (WEAOD5) | 18:29 |2025 15 19:58 (WEAO1) [21:17  |2155

16| 08:33 | 07:45 16:28 (WEAD5) | 06:42 | 06:29 19:42 (WEAO1) | 05:29 | 05:00

| 16:40 | 17:38 19 16:47 (WEAOS) | 18:31 | 20:26 14 19:56 (WEAO1) | 21:19 |21:55

17108:33 107:43 16:30 (WEAODS5) | 06:40 | 06:27 19:42 (WEAO1) | 05:27 | 05:00

116:41  |17:40 16  16:46 (WEAO5) | 18:32 |20:28 14 19:56 (WEAO1) [2120  |21:56

18108:32 |1 07:41 16:31 (WEAO05) | 06:38 | 06:24 19:43 (WEAO01) | 05:26 | 05:00

| 16:43 | 17:42 13 16:44 (WEAOS) | 18:34 | 20:30 12 19:55 (WEAO1) | 21:22 |21:56

19108:30 | 07:39 16:34 (WEAO5) | 06:35 1 06:22 19:45 (WEAO1) | 0524 | 05:00

| 16:45 | 17:44 12 1717 (WEA04) | 18:36 | 20:32 8  19:53 (WEAO1) |21:23 |21:56

20 08:29 107:37 17:10 (WEA04) | 06:33 | 06:20 |105:23 | 05:00

|16:46  |17:45 10 17:20 (WEAO4) | 18:38 120:33 12125  |21:57

21108:28 | 07:35 17.08 (WEAD4) | 06:30 18:11 (WEAQ2) | 06:18 | 05:21 | 05:00

| 16:48 | 17:47 14 17:22 (WEA04) | 18:40 4 1815 (WEA02) | 20:35 |21:27 |21:57

22|08:27 | 07:33 17:07 (WEA04) | 06:28 18:09 (WEA02) | 06:15 10520 | 05:00

| 16:50 | 17:49 16 17:23 (WEAD4) | 18:41 8 18:17 (WEA02) | 20:37 |21:28 |21:57

23] 08:26 1 07:31 17:06 (WEA04) | 06:26 18:08 (WEA02) | 06:13 |05:19 | 05:00

| 16:52 | 17:51 17 17:23 (WEA04) | 18:43 11 18:19 (WEA02) | 20:39 121:30 |21:57

2410825 | 07:28 17:06 (WEA04) | 06:23 18:06 (WEA02) | 06:11 10547 | 05:00

| 16:54 | 17:53 18 17:24 (WEA04) | 18:45 15 18:21 (WEA02) | 20:41 121:31 |21:58

25]08:23 1 07:26 17:05 (WEA04) | 06:21 18:06 (WEAQ2) | 06:09 | 05:16 | 05:01

116:55  |17:55 18  17:23 (WEA04) | 1847 16  18:22 (WEA02) | 20:42 12182 |21:58

260822 | 07:24 17.06 (WEA04) | 06:18 18:05 (WEAQ2) | 06:07 0515  |05:01

| 16:57 | 17:57 17 17:23 (WEA04) | 18:49 16 18:21 (WEA02) | 20:44 121:34 |21:58

271 08:20 | 07:22 17:06 (WEA04) | 06:16 18:06 (WEAQ2) | 06:05 105:13 |05:02

11659 |17:59 17 17:23 (WEAO4) | 1850 15  18:21 (WEAD2) | 20:46 |21:35  |2158

28108:19 | 07:20 17:08 (WEA04) | 06:14 18:06 (WEAQ2) | 06:03 |05:12 | 05:02

| 17:01 | 18:01 14 17:22 (WEA04) | 18:52 14 18:20 (WEA02) | 20:48 121:37 |21:58

29108:18 | | 06:11 18:07 (WEAO02) | 06:01 |05:11 |05:03

[17:03 | | 18:54 11 18:18 (WEA02) | 20:50 121:38 |21:57

30]08:16 | | 07:09 19:09 (WEAQ2) | 05:58 | 05:10 |05:03

| 17:05 | | 19:56 7 19:16 (WEA02) | 20:51 121:39 |21:57
3110814 | | 07:06 | 10509 |
117:07 | | 19:58 | 2140 |

Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | | 428 | 230 | 106 | |
Red.Sonnenscheinwahrsch. | | 0.29 | 0.27 | 0.39 | |
Reduktion Betriebsdauer | | 1.00 | 1.00 | 1.00 | |
Reduktion Windrichtung | | 0.72 | 0.69 | 0.64 | |
Gesamte Reduktion | | 0.21 | 0.18 | 0.25 | |
Met.wahrsch.Beschattung | | 88 | 42 | 26 | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche .

Bericht PS14005.A0

¢ s
Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: - ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /62 o )
- Pool 1B und 3A P— WindGuard

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1030 - Am Pool 19, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Juli |August |September |Oktober |November |Dezember

110504 0542 | 06:34 19:44 (WEAQT) | 07:26 |07:22 15:56 (WEAQS5) | 08:16

12157 |21:24 | 20:19 9 19:53 (WEAO1) | 19:07 |1658 22 16:18 (WEA05) | 16:15

210505 | 0544 | 06:36 19:45 (WEAOT1) | 07:28 18:19 (WEA03) | 07:24 15:56 (WEA0S5) | 08:17

12157 2122 | 20:17 6 19:51 (WEAO1) | 19:05 3 18:22 (WEA03) | 1656 22  16:18 (WEAQ5) | 16:14

3105:05 | 05:45 | 06:38 19:46 (WEAO1) | 07:29 18:15 (WEAO03) | 07:26 15:57 (WEAOQS5) | 08:19

12156 |21:20 | 20:14 2 19:48 (WEAO1) [ 19:02 10  18:25 (WEA03) | 1654 20  16:17 (WEAO05) | 16113

410506 0547 | 06:39 | 07:31 18:14 (WEA03) | 07:28 15:57 (WEAQS) | 08:20

|21:56 | 21:18 | 20:12 [19:00 12 1826 (WEAD3) [16:52 20  16:17 (WEAQ5) | 16:13

5105:07 | 05:48 | 06:41 | 07:33 18:13 (WEA03) | 07:30 15:58 (WEAOQ5) | 08:22

12155 |21:17 | 20:10 |18:58 14 1827 (WEA03) [1650 18  16:16 (WEADS) | 16:12

610508 | 0550 | 06:43 |07:35 18:12 (WEA03) | 07:32 15:59 (WEAQ5) | 08:23

12155 |21:15 | 20:07 [18:55 14 18:26 (WEA03) [16:49 16  16:15 (WEAQS) | 16:12

710509 | 0552 | 06:45 | 07:36 18:11 (WEA03) | 07:34 16:01 (WEA05) | 08:24

12154 |21:13 | 20:05 1853 15 18:26 (WEA03) [16:47 13 16:14 (WEAD5) | 16:11

8105:10 | 05:53 | 06:46 1 07:38 18:12 (WEA03) | 07:35 16:03 (WEAODS) | 08:26

12153 |21:11 | 20:03 118551 12 18:24 (WEA03) | 16:45 8 1611 (WEAOS) | 16:11

90511 | 0555 | 06:48 | 07:40 18:12 (WEA03) | 07:37 | 08:27

12153 |21:09 | 20:00 | 18:48 9 18:21 (WEA03) | 16:43 | 16:10

10| 05:12 | 05:57 | 06:50 | 07:42 18:13 (WEA03) | 07:39 | 08:28

12152 2107 | 19558 | 18:46 6 18:19 (WEA03) | 16:42 | 16:10

1110513 |05:58 | 06:51 | 07:44 18:15 (WEA03) | 07:41 | 08:29

|2151 | 21:05 | 19555 | 18:43 2 18:17 (WEA03) | 16:40 | 16:10

12 05:14 | 06:00 | 06:53 | 07:45 107:43 | 08:30

12150 2108 | 1953 | 18:41 | 16:38 | 16:10

1310515 | 06:02 | 06:55 | 07:47 17:42 (WEA04) | 07:45 | 08:31

|21:49 | 21:01 | 1951 118:39 10 17:52 (WEA04) | 16:37 | 16:09

1410516 | 06:04 | 06557 18:59 (WEAQ2) | 07:49 17:40 (WEA04) | 07:47 | 08:32

|21:48 | 20:59 | 19:48 7 19:06 (WEA02) [ 18:37 13  17:53 (WEA04) | 16:35 | 16:09

15105117 | 06:05 | 06:58 18:57 (WEAQ2) | 07:51 17:39 (WEA04) | 07:48 | 08:33

|21:47 | 20557 1946 11 19:08 (WEA02) | 18:34 15 1754 (WEAD4) | 16:34 | 16:09

16| 05:19 | 06:07 | 07:00 18:56 (WEAQ2) | 07:53 17:38 (WEAD4) | 07:50 | 08:34

|21:46 | 2055 [19:43 13 19:00 (WEA02) | 18:32 17 17:55 (WEA04) | 16:32 | 16:09

17 105:20 | 06:09 | 07:02 18:54 (WEAQ2) | 07:54 17:38 (WEA04) | 07:52 | 08:35

|21:45 2053 [19:41 15 19:09 (WEA02) | 18:30 17  17:55 (WEAD4) | 16:31 | 16:10

18 05:21 | 06:10 | 07:03 18:54 (WEAQ2) | 07:56 17:37 (WEA04) | 07:54 | 08:36

|21:44 | 2051 1939 15 19:00 (WEA02) | 18:28 18 17:55 (WEA04) | 16:29 | 16:10

1910522 |06:12 | 07:05 18:53 (WEA02) | 07:58 17:37 (WEA04) | 07:56 | 08:37

|21:43 | 20:48 1936 16 19:09 (WEA02) | 18:25 18  17:55 (WEAD4) | 16:28 | 16:10

20| 05:24 | 06:14 | 07:07 18:53 (WEAOQ2) | 08:00 17:38 (WEA04) | 07:58 | 08:37

|21:42 | 20:46 1934 14 19:07 (WEA02) | 18:28 16 1754 (WEAD4) | 1626 | 16:10

2110525 | 06:15 | 07:09 18:53 (WEAQ2) | 08:02 17:38 (WEA04) | 07:59 | 08:38

|21:40 | 20:44 [1931 12 19:05 (WEA02) | 18:221 15 1753 (WEA04) | 16:25 | 16:11

2210527 | 06:17 |07:10 18:54 (WEA02) | 08:04 17:39 (WEA04) | 08:01 | 08:39

12139 |20:42 | 19:29 9 19:03 (WEA02) [ 18:19 12 17:51 (WEA04) | 16:24 | 16:11

2310528  |06:19 | 07:12 18:56 (WEA02) | 08:05 17:41 (WEA04) | 08:03 | 08:39

|21:38 | 20:40 | 19:26 5 19:01 (WEA02) | 18:17 8  17:49 (WEA04) | 16:23 | 16:12

2410530 | 06:21 19:52 (WEAD1) | 07:14 | 08:07 17:03 (WEA05) | 08:05 | 08:39

|21:36 | 20:87 1 1953 (WEAD1) [ 19:24 |18:14 13 17:47 (WEAO4) [ 16:22 | 16:12

2510531 | 06:22 19:48 (WEAO1) | 07:15 | 08:09 17:01 (WEA05) | 08:06 | 08:40

12135 20385 9 19:57 (WEAO1) | 19:22 [18:12 14 17:15 (WEAD5) | 16:20 | 16:13

2610533 | 06:24 19:46 (WEAO1) | 07:17 | 07:11 15:59 (WEA05) | 08:08 | 08:40

|21:33  |20:33 11 19:57 (WEAO1) | 19:19 [17:10 17 16:16 (WEA05) | 16119 | 16:14

2710534 | 06:26 19:45 (WEAO1) | 07:19 |07:13 1558 (WEA05) | 08:10 | 08:41

|21:32  |20:831 13 19:58 (WEAD1) | 19:17 [17:08 19 16:17 (WEA05) | 16:18 | 16:14

2810536 | 06:27 19:43 (WEAO1) | 07:21 |07:15 15:57 (WEA05) | 08:11 | 08:41

|21:30  |20:28 15 19:58 (WEAO1) | 19:14 [17:06 21 16:18 (WEA0S) | 16:17 | 16:15

290537 | 06:29 19:43 (WEAO01) | 07:22 107:17 15:57 (WEAO0S5) | 08:13 | 08:41

12129 |2026 15 19:58 (WEAD1) | 19:12 [17:04 21 16:18 (WEA05) | 16:16 | 16:16

3010539 | 06:31 19:43 (WEAO1) | 07:24 |07:19 15:57 (WEA05) | 08:14 | 08:41

|21:27 | 20:24 15 19:58 (WEAO1) | 19:10 117:02 21 16:18 (WEA05) | 16:16 | 16:17

310540 | 06:33 19:43 (WEAO1) | | 07:20 15:56 (WEA05) | | 08:41

|2125  |2021 12 19:55 (WEAO1) | [17:00 22 16:18 (WEA0S) | | 16:18

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | 91 | 134 | 404 | 139 |
Red.Sonnenscheinwahrsch. | | 0.41 | 0.36 | 0.29 | 0.23 |
Reduktion Betriebsdauer | | 1.00 | 1.00 | 1.00 | 1.00 |
Reduktion Windrichtung | | 0.64 | 0.67 | 0.71 | 0.72 |
Gesamte Reduktion | | 0.26 | 0.25 | 021 | 0.17 |
Met.wahrsch.Beschattung | | 24 | 33 | 84 | 23 |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /63
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1031 - Am Pool 21, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Januar  |Februar |Méarz |April |Mai |Juni

110841 0813 |07:17 17:10 (WEA04) | 07:04 10556 | 05:08

|16:19  |17:09 | 1803 14  17:24 (WEAO4) | 19:59 2053|2142

210841 | 08:11 | 07:15 17:12 (WEA04) | 07:02 10554 | 05:07

11620 |17:10 1805 11 17:23 (WEAO4) | 20:01 |2055  |21:43

3108:41 | 08:10 107:13 17:14 (WEA04) | 06:59 | 05:52 | 05:06

|1621  |17:12 | 18:06 7 17:21 (WEAO4) | 20:03 12057 | 21:44

410841  |08:08 | 07:11 | 06:57 |0550 | 05:06

1622 |17:14 | 18:08 | 20:05 |2058  |21:45

5108:40 | 08:06 | 07:08 17:41 (WEAO03) | 06:55 | 05:49 | 05:05

11624 |17:16 | 18:10 5 17:46 (WEAO3) | 20:07 |21:00  |21:46

6]08:40 | 08:04 16:38 (WEAOD5) | 07:06 17:39 (WEAOQ3) | 06:52 | 05:47 | 05:04

1625  |17:18 9 16:47 (WEAOS) | 18:12 8 17:47 (WEAO3) | 20:08 2102|2147

7108:40 | 08:03 16:36 (WEA05) | 07:04 17:38 (WEA03) | 06:50 10545 | 05:03

11626 |17:20 13 1649 (WEAO5) | 1814 11 17:49 (WEA0S) | 20:10 |21:04  |21:48

8108:39 | 08:01 16:35 (WEAO05) | 07:01 17:38 (WEAQ3) | 06:47 |05:43 105:03

11628 |17:22 16 1651 (WEAO5) | 1816 18  17:51 (WEA0S) | 20:12 |21:05  |21:49

910839 | 07:59 16:34 (WEA05) | 06:59 17:37 (WEAQ3) | 06:45 |05:41 0502

| 16:29 | 17:24 18 16:52 (WEAOS) | 18:18 15 17:52 (WEA03) | 20:14 121:07 |21:50

10108:38 1 07:57 16:33 (WEAOD5) | 06:57 17:38 (WEA03) | 06:43 19:49 (WEAOT1) | 05:39 |05:02

116:30  |17:26 19 1652 (WEAD5) | 1820 13  17:51 (WEA03) | 20:16 1 1950 (WEAO1) [21:09  [2151

11 08:37 | 07:55 16:33 (WEAD5) | 06:54 17:39 (WEAOQ3) | 06:40 19:47 (WEAO1) | 05:37 | 05:01

| 16:32 | 17:28 20 16:53 (WEAO05) | 18:21 12 17:51 (WEA03) | 20:17 5 19:52 (WEAO1) | 21:10 |21:52

12| 08:37 1 07:53 16:32 (WEAD5) | 06:52 17:39 (WEAO3) | 06:38 19:44 (WEAO1) | 05:36 | 05:01

| 16:33 | 17:30 22 16:54 (WEA05) | 18:23 10 17:49 (WEA03) | 20:19 9 1953 (WEAO1) | 21:12 121:53

13108:36 1 07:51 16:32 (WEAO05) | 06:50 17:42 (WEAOQ3) | 06:36 19:44 (WEAO1) | 05:34 | 05:01

| 16:35 | 17:32 22 16:54 (WEA05) | 18:25 4 17:46 (WEA03) | 20:21 11 19:55 (WEAO1) | 21:14 |21:53

14| 08:35 | 07:49 16:32 (WEAD5) | 06:47 | 06:33 19:43 (WEAO1) | 05:32 | 05:00

| 16:36 | 17:34 22 16:54 (WEA05) | 18:27 | 20:23 14 19:57 (WEAO1) | 21:15 |21:54

15108:34 | 07:47 16:33 (WEAOD5) | 06:45 | 06:31 19:43 (WEAOT1) | 05:31 | 05:00

11638 |17:36 21 1654 (WEAO5) | 18:29 |2025 15 19:58 (WEAO1) [21:17  |2155

16| 08:33 | 07:45 16:32 (WEAD5) | 06:42 | 06:29 19:43 (WEAO1) | 05:29 | 05:00

| 16:40 | 17:38 21 16:53 (WEA05) | 18:31 | 20:26 14 19:57 (WEAO1) | 21:19 |21:55

17108:33 107:43 16:33 (WEAOD5) | 06:40 | 06:27 19:43 (WEAO1) | 05:27 | 05:00

| 16:41 | 17:40 19 16:52 (WEADS5) | 18:32 | 20:28 13 19:56 (WEAO1) | 21:20 |21:56

18108:32 |1 07:41 16:34 (WEAO05) | 06:38 | 06:24 19:44 (WEAO1) | 05:26 | 05:00

| 16:43 | 17:42 17 16:51 (WEAOS) | 18:34 | 20:30 11 19:55 (WEAO1) | 21:22 |21:56

19108:30 | 07:39 16:36 (WEAO5) | 06:35 1 06:22 19:46 (WEAO1) | 0524 | 05:00

| 16:45 | 17:44 14 16:50 (WEAOS) | 18:36 | 20:32 7 1953 (WEAO1) | 2123 |21:56

20 08:29 107:37 16:38 (WEAOD5) | 06:33 | 06:20 |105:23 | 05:00

|16:46  |17:45 13  17:20 (WEAO4) | 18:38 120:33 12125  |21:57

21108:28 | 07:35 17:14 (WEAO04) | 06:30 | 06:18 | 05:21 | 05:00

| 16:48 | 17:47 8  17:22 (WEA04) | 18:40 | 20:35 |21:27 |21:57

2210827 |07:33 17:11 (WEA04) | 06:28 18:12 (WEA02) | 06:15 0520 |05:00

1650  |17:49 12 17:23 (WEAO4) | 18:41 5 18:17 (WEAO2) | 20:37 |21:28  |2157

23]08:26 | 07:31 17:11 (WEA04) | 06:26 18:10 (WEA02) | 06:13 10548 | 05:00

| 16:52 | 17:51 14 17:25 (WEA04) | 18:43 9 18:19 (WEA02) | 20:39 121:30 |21:57

2410825 | 07:28 17:10 (WEA04) | 06:23 18:08 (WEA02) | 06:11 10547 | 05:00

| 16:54 | 17:53 17 17:27 (WEA04) | 18:45 13 18:21 (WEA02) | 20:41 121:31 |21:58

25]08:23 1 07:26 17:09 (WEA04) | 06:21 18:08 (WEAQ2) | 06:09 | 05:16 | 05:01

116:55  |17:55 17 17:26 (WEA04) | 1847 15  18:23 (WEA02) | 20:42 12182 |21:58

260822 | 07:24 17.09 (WEA04) | 06:18 18:07 (WEAQ2) | 06:07 0515  |05:01

| 16:57 | 17:57 17 17:26 (WEA04) | 18:49 15 18:22 (WEA02) | 20:44 121:34 |21:58

2710820 | 07:22 17:09 (WEA04) | 06:16 18:07 (WEA02) | 06:05 1051438 |05:02

11659 |17:59 17 17:26 (WEAD4) | 1850 15  18:22 (WEAQ2) | 20:46 |21:35  |2158

28108:19 | 07:20 17:10 (WEAO04) | 06:14 18:08 (WEAQ2) | 06:03 |05:12 | 05:02

| 17:01 | 18:01 16 17:26 (WEA04) | 18:52 14 18:22 (WEA02) | 20:48 121:37 |21:58

29108:18 | | 06:11 18:08 (WEA02) | 06:01 |05:11 |05:03

[17:03 | | 18:54 12 18:20 (WEA02) | 20:50 121:38 |21:57

30]08:16 | | 07:09 19:09 (WEAQ2) | 05:58 | 05:10 |05:03

| 17:05 | | 19:56 10 19:19 (WEA02) | 20:51 121:39 |21:57
3110814 | | 07:06 | 10509 |
117:07 | | 19:58 | 2140 |

Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | | 384 | 231 | 100 | |
Red.Sonnenscheinwahrsch. | | 0.29 | 0.27 | 0.39 | |
Reduktion Betriebsdauer | | 1.00 | 1.00 | 1.00 | |
Reduktion Windrichtung | | 0.72 | 0.69 | 0.64 | |
Gesamte Reduktion | | 0.21 | 0.18 | 0.25 | |
Met.wahrsch.Beschattung | | 79 | 43 | 25 | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche .

Bericht PS14005.A0

¢ s
Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: - ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/ 64 o )
- Pool 1B und 3A P— WindGuard

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1031 - Am Pool 21, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Juli |August |September |Oktober |November |Dezember

110504 0542 | 06:34 19:44 (WEAQT) | 07:26 |07:22 16:02 (WEAQ5) | 08:16

12157 |21:24 | 20:19 9 19:53 (WEAO1) | 19:07 |1658 20 16:22 (WEAQ5) | 16:15

210505 | 0544 | 06:36 19:45 (WEAOT1) | 07:28 18:18 (WEA03) | 07:24 16:03 (WEAOS) | 08:17

12157 2122 | 20:17 6 19:51 (WEAO1) | 19:05 9 1827 (WEA03) | 1656 19  16:22 (WEAQ5) | 16:14

310505 | 0545 | 06:38 19:47 (WEAO1) | 07:29 18:17 (WEA03) | 07:26 16:04 (WEAQS) | 08:19

12156 |21:20 | 20:14 1 19:48 (WEAD1) [ 19:02 11  18:28 (WEA03) [ 1654 17  16:21 (WEA05) | 16:13

410506 | 0547 | 06:39 | 07:31 18:16 (WEA03) | 07:28 16:05 (WEAO5) | 08:20

|21:56 | 21:18 | 20:12 [19:00 13 1829 (WEA03) [16:52 15 16:20 (WEA05) | 16:13

5105:07 | 05:48 | 06:41 | 07:33 18:15 (WEA03) | 07:30 16:06 (WEAOQ5) | 08:22

12155 |21:17 | 20:10 1858 14 1829 (WEAD3) [1650 12 16:18 (WEADS) | 16:12

610508 | 0550 | 06:43 | 07:35 18:14 (WEA03) | 07:32 16:09 (WEA05) | 08:23

12155 |21:15 | 20:07 1855 14 18:28 (WEA03) | 16:49 7 16:16 (WEAOS) | 16:12

710509 | 0552 | 06:45 | 07:36 18:14 (WEA03) | 07:34 | 08:24

12154 |21:13 | 20:05 1853 12 18:26 (WEA03) | 16:47 | 16:11

8105:10 | 05:53 | 06:46 1 07:38 18:14 (WEAO03) | 07:35 | 08:26

12153 |21:11 | 20:03 11850 10 18:24 (WEA03) | 16:45 | 16:11

90511 | 0555 | 06:48 | 07:40 18:15 (WEA03) | 07:37 | 08:27

12153 |21:09 | 20:00 | 18:48 6 18:21 (WEA03) | 16:43 | 16:10

10| 05:12 | 05:57 | 06:50 | 07:42 18:17 (WEA03) | 07:39 | 08:28

12152 2107 | 19558 | 18:46 2 18:19 (WEA03) | 16:42 | 16:10

1110513 0558 | 06551 | 07:44 |07:41 | 08:29

|2151 | 21:05 | 19555 | 18:43 | 16:40 | 16:10

12 05:14 | 06:00 | 06:53 | 07:45 17:46 (WEA04) | 07:43 | 08:30

12150 2108 | 1953 | 18:41 9 17:55 (WEA04) | 16:38 | 16:10

1310515 | 06:02 | 06:55 | 07:47 17:44 (WEA04) | 07:45 | 08:31

|21:49 | 21:01 | 1951 118:39 13 17:57 (WEA04) | 16:37 | 16:09

1410516 | 06:04 | 06557 19:00 (WEAQ2) | 07:49 17:43 (WEA04) | 07:47 | 08:32

|21:48 | 20:59 | 19:48 9 19:09 (WEA02) [ 18:37 15  17:58 (WEA04) | 16:35 | 16:09

15105:17 | 06:05 | 06:58 18:58 (WEAQ2) | 07:51 17:42 (WEA04) | 07:48 | 08:33

|21:47 | 20557 1946 12 19:10 (WEA02) | 18:34 16 17:58 (WEAD4) | 16:34 | 16:09

160519 | 06:07 | 07:00 18:57 (WEAQ2) | 07:53 17:41 (WEA04) | 07:50 | 08:34

|21:46 | 2055 [19:43 14 19:11 (WEA02) | 18:32 17 17:58 (WEAD4) | 16:32 | 16:09

17 105:20 | 06:09 | 07:02 18:55 (WEAQ2) | 07:54 17:41 (WEA04) | 07:52 | 08:35

|21:45 2053 [19:41 16 19:11 (WEA02) [18:30 17 17:58 (WEAD4) | 16:31 | 16:10

18 05:21 | 06:10 | 07:03 18:55 (WEAOQ2) | 07:56 17:41 (WEA04) | 07:54 | 08:36

|21:44 | 2051 1939 16 19:11 (WEA02) | 18:28 17 1758 (WEAD4) | 16:29 | 16:10

1910522 |06:12 | 07:05 18:55 (WEA02) | 07:58 17:41 (WEA04) | 07:56 | 08:37

|21:43 | 20:48 1936 15 19:10 (WEA02) | 18:25 16 1757 (WEAD4) | 16:28 | 16:10

20| 05:24 | 06:14 | 07:07 18:55 (WEAQ2) | 08:00 17:42 (WEA04) | 07:58 | 08:37

|21:42 | 20:46 1934 12 19:07 (WEA02) | 18:28 14 1756 (WEAD4) | 1626 | 16:10

2110525 | 06:15 | 07:09 18:55 (WEAQ2) | 08:02 17:43 (WEA04) | 07:59 | 08:38

|21:40 | 20:44 [1931 10 19:05 (WEA02) | 18:221 10 1753 (WEA04) | 16:25 | 16:11

2210527 | 06:17 |07:10 18:57 (WEA02) | 08:04 17:10 (WEA05) | 08:01 | 08:39

12139 |20:42 | 19:29 6  19:03 (WEA02) [ 18:19 12 17:51 (WEA04) | 16:24 | 16:11

2310528 | 06:19 |07:12 19:00 (WEAOQ2) | 08:05 17:07 (WEA0S) | 08:03 | 08:39

|21:38 | 20:40 | 19:26 1 19:01 (WEA02) [ 18:117 12 17:19 (WEAD5) | 16:23 | 16:12

2410530 | 06:21 | 07:14 | 08:07 17:05 (WEA05) | 08:05 | 08:39

|21:36 | 20:87 | 19:24 118:14 16 17:21 (WEA05) | 16:22 | 16:12

2510531 | 06:22 19:49 (WEAO1) | 07:15 | 08:09 17:04 (WEA05) | 08:06 | 08:40

12135 20385 8  19:57 (WEAO1) | 19:22 1812 18 17:22 (WEAD5) | 16:20 | 16:13

2610533 | 06:24 19:47 (WEAO1) | 07:17 | 07:11 16:03 (WEA05) | 08:08 | 08:40

|21:33  |20:33 11 19:58 (WEAO1) | 19:19 [17:10 20 16:23 (WEAO05) | 16119 | 16:14

2710534 | 06:26 19:46 (WEAO1) | 07:19 |07:13 16:02 (WEA0S) | 08:10 | 08:41

|21:32  |20:831 13 19:59 (WEAD1) | 19:17 [17:08 21 16:23 (WEA05) | 16:18 | 16:14

2810536 | 06:27 19:44 (WEAQ1) | 07:21 |07:15 16:02 (WEA05) | 08:11 | 08:41

|21:30  |20:28 14 19:58 (WEAO1) | 19:14 [17:06 21 16:23 (WEA05) | 16:17 | 16:15

290537 | 06:29 19:44 (WEAO1) | 07:22 107:17 16:02 (WEADS) | 08:13 | 08:41

|2129  |2026 15 19:59 (WEAO1) | 19:12 [17:04 21 16:23 (WEA05) | 16:16 | 16:16

30105:39 | 06:31 19:44 (WEAO1) | 07:24 |07:19 16:02 (WEA05) | 08:14 | 08:41

|21:27 | 20:24 14 19:58 (WEAO1) | 19:10 117:02 21 16:23 (WEA0S5) | 16:16 | 16:17

310540 | 06:33 19:44 (WEAOT) | | 07:20 16:02 (WEAD5) | | 08:41

|21:25  |2021 11 19:55 (WEAO1) | [17:00 21 16:23 (WEA0S) | | 16:18

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | 86 | 127 | 418 | 90 |
Red.Sonnenscheinwahrsch. | | 0.41 | 0.36 | 0.29 | 0.23 |
Reduktion Betriebsdauer | | 1.00 | 1.00 | 1.00 | 1.00 |
Reduktion Windrichtung | | 0.64 | 0.67 | 0.71 | 0.72 |
Gesamte Reduktion | | 0.26 | 0.25 | 021 | 0.16 |
Met.wahrsch.Beschattung | | 22 | 31 | 87 | 15 |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /65
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1032 - Am Pool 21A, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Januar  |Februar |Méarz |April |Mai |Juni

110841 0813 |07:17 17:11 (WEA04) | 07:04 |0556  |05:08

|16:19  |17:09 1803 16 17:27 (WEAO4) | 19:59 2053|2142

210841 | 08:11 | 07:15 17:12 (WEA04) | 07:02 10554 | 05:07

11620 |17:10 1805 14  17:26 (WEAO4) | 20:01 |2055  |21:43

3108:41 | 08:10 107:13 17:14 (WEA04) | 06:59 | 05:52 | 05:06

|1621  |17:12 |18:06 11  17:25 (WEAO4) | 20:03 12057 | 21:44

410841  |08:08 | 07:11 17:16 (WEA04) | 06:57 |0550 | 05:06

1622 |17:14 | 18:08 5 17:21 (WEAO4) | 20:05 |2058  |21:45

5108:40 | 08:06 | 07:08 17:45 (WEAO03) | 06:55 | 05:49 | 05:05

11624 |17:16 | 18:10 1 17:46 (WEA03) | 20:07 |21:00  |21:46

6]08:40 | 08:04 | 07:06 17:42 (WEAQ3) | 06:52 | 05:47 | 05:04

1625  |17:18 | 18:12 5 17:47 (WEAO3) | 20:08 2102|2147

7108:40 | 08:03 16:41 (WEA05) | 07:04 17:40 (WEA03) | 06:50 10545 | 05:03

11626 |17:20 8 1649 (WEAOS) | 18:14 9 17:49 (WEAO3) | 20:10 |21:04  |21:48

8108:39 | 08:01 16:39 (WEAO05) | 07:01 17:40 (WEAOQ3) | 06:47 |05:43 105:03

11628 |17:22 12 1651 (WEAO5) | 1816 11 17:51 (WEA03) | 20:12 |21:05  |21:49

910839 | 07:59 16:37 (WEA05) | 06:59 17:39 (WEAQ3) | 06:45 |05:41 0502

| 16:29 | 17:24 16 16:53 (WEAOS) | 18:18 14 17:53 (WEA03) | 20:14 121:07 |21:50

10108:38 1 07:57 16:36 (WEAOD5) | 06:57 17:39 (WEAO03) | 06:43 |105:39 |05:02

|16:30  |17:26 18 1654 (WEAD5) | 1820 14  17:53 (WEA03) | 20:16 |21:09  |2151

11 08:37 | 07:55 16:35 (WEAD5) | 06:54 17:40 (WEAOQ3) | 06:40 19:50 (WEAO1) | 05:37 | 05:01

| 16:32 | 17:28 20  16:55 (WEAO05) | 18:21 13 17:53 (WEA03) | 20:17 2 1952 (WEAO1) | 21:10 |21:52

12| 08:37 1 07:53 16:35 (WEAOD5) | 06:52 17:40 (WEAO3) | 06:38 19:47 (WEAO1) | 05:36 | 05:01

| 16:33 | 17:30 20 16:55 (WEA05) | 18:23 11 17:51 (WEA03) | 20:19 6 19:53 (WEAO1) | 21:12 121:53

13108:36 1 07:51 16:35 (WEAO05) | 06:50 17:41 (WEAQ3) | 06:36 19:46 (WEAO01) | 05:34 | 05:01

| 16:35 | 17:32 21 16:56 (WEA05) | 18:25 9 17:50 (WEA03) | 20:21 9 1955 (WEAO1) | 21:14 |21:53

14| 08:35 | 07:49 16:35 (WEAD5) | 06:47 | 06:34 19:45 (WEAO1) | 05:32 | 05:00

| 16:36 | 17:34 21 16:56 (WEA05) | 18:27 | 20:23 12 19:57 (WEAO1) | 21:15 |21:54

15108:34 | 07:47 16:35 (WEAOD5) | 06:45 | 06:31 19:45 (WEAOT1) | 05:31 | 05:00

11638 |17:36 21 1656 (WEAO5) | 18:29 |2025 14  19:59 (WEAO1) [21:17  |2154

16]08:33 | 07:45 16:34 (WEA05) | 06:42 | 06:29 19:44 (WEAO1) [0529 | 05:00

| 16:40 | 17:38 21 16:55 (WEAO05) | 18:31 | 20:26 15 19:59 (WEAO1) | 21:19 |21:55

17108:33 107:43 16:35 (WEAOD5) | 06:40 | 06:27 19:44 (WEAO1) | 05:27 | 05:00

| 16:41 | 17:40 20 16:55 (WEAO05) | 18:32 | 20:28 14 19:58 (WEAO1) | 21:20 |21:56

18108:32 |1 07:41 16:35 (WEAO05) | 06:38 | 06:24 19:45 (WEAO01) | 05:26 | 05:00

| 16:43 | 17:42 19 16:54 (WEAOS) | 18:34 | 20:30 13 19:58 (WEAO1) | 21:22 |21:56

19108:30 | 07:39 16:36 (WEAO5) | 06:35 1 06:22 19:46 (WEAO1) | 0524 | 05:00

| 16:45 | 17:44 18  16:54 (WEAODS) | 18:36 | 20:32 10 19:56 (WEAO1) | 21:23 |21:56

20 08:29 107:37 16:38 (WEAOD5) | 06:33 | 06:20 19:48 (WEAO1) | 05:23 | 05:00

| 16:46 | 17:45 15 16:53 (WEAD5) | 18:38 |20:33 6 19:54 (WEAO1) | 2125 |21:57

21108:28 | 07:35 16:40 (WEAD5) | 06:30 | 06:18 | 05:21 | 05:00

| 16:48 | 17:47 14 17:22 (WEA04) | 18:40 | 20:35 |21:27 |21:57

22 08:27 107:33 17:15 (WEA04) | 06:28 |1 06:15 105:20 | 05:00

| 16:50 | 17:49 8  17.23 (WEAD4) | 18:41 |20:37 |21:28 |21:57

23] 08:26 1 07:31 17:13 (WEA04) | 06:26 18:13 (WEA02) | 06:13 |05:18 | 05:00

| 16:52 | 17:51 12 17:25 (WEA04) | 18:43 6 18:19 (WEA02) | 20:39 121:30 |21:57

2410825 | 07:28 17:13 (WEA04) | 06:23 18:11 (WEA02) | 06:11 10547 | 05:00

| 16:54 | 17:53 15 17:28 (WEA04) | 18:45 10 18:21 (WEA02) | 20:41 121:31 |21:58

2510823 | 07:26 1711 (WEA04) | 06:21 18:10 (WEA02) | 06:09 |05:16 | 05:01

116:55  |17:55 17  17:28 (WEA04) | 1847 13  18:23 (WEA02) | 20:42 12182 |21:58

260822 | 07:24 17:11 (WEA04) | 06:18 18:09 (WEAQ2) | 06:07 0515  |05:01

| 16:57 | 17:57 17 17:28 (WEA04) | 18:49 15 18:24 (WEA02) | 20:44 121:34 |21:58

2710820 | 0722 17:11 (WEA04) | 06:16 18:09 (WEA02) | 06:05 0513 0502

11659 |17:59 17 17:28 (WEAD4) | 1850 15  18:24 (WEAD2) | 20:46 |21:35  |2158

28108:19 | 07:20 17:11 (WEA04) | 06:14 18:09 (WEAQ2) | 06:03 |05:12 | 05:02

| 17:01 | 18:01 17 17:28 (WEA04) | 18 52 15 18:24 (WEA02) | 20:48 121:37 |21:58

29108:18 | | 06:1 18:09 (WEA02) | 06:01 |05:11 |05:03

[17:03 | | 18: 54 14 18:23 (WEA02) | 20:50 121:38 |21:57

30]08:16 | | 07:09 19:10 (WEAQ2) | 05:58 | 05:10 |05:03

| 17:05 | | 19:56 12 19:22 (WEA02) | 20:51 121:39 |21:57
31108:14 | | 07:06 19:11 (WEA02) | | 05:09 |
117:07 | | 19:58 8  19:19 (WEA02) | 2140 |

Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | | 367 | 241 | 101 | |
Red.Sonnenscheinwahrsch. | | 0.29 | 0.27 | 0.39 | |
Reduktion Betriebsdauer | | 1.00 | 1.00 | 1.00 | |
Reduktion Windrichtung | | 0.72 | 0.69 | 0.63 | |
Gesamte Reduktion | | 0.21 | 0.18 | 0.25 | |
Met.wahrsch.Beschattung | | 76 | 44 | 25 | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche .

Bericht PS14005.A0

¢ s
Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: - ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/ 66 o )
- Pool 1B und 3A P— WindGuard

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269
SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1032 - Am Pool 21A, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tdgliche Sonnenstunden) [BREMEN]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

j Ur Kalender 2014
Referenzjahr fir Kalende 0 153 281 3.16 542 7.18 591 6.09 601 464 3.11 199 1.07
Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie
|Juli |August |September |Oktober |November |Dezember
110504 0542 | 06:34 19:47 (WEAOT1) | 07:26 18:21 (WEA03) | 07:22 16:05 (WEAQ5) | 08:16
|21:57 | 21:24 | 20:19 6 19:53 (WEAOT) | 19:07 7 18:28 (WEA03) | 1658 19 16:24 (WEAQ5) | 16:15
20505 0544 | 06:36 19:49 (WEAO1) | 07:28 18:19 (WEA03) | 07:24 16:06 (WEA05) | 08:17
|21:57  |21:22 | 20117 2 19:51 (WEAOT) [19:05 11  18:30 (WEAO3) | 1656 17  16:23 (WEADS) | 16:14
310505 0545 | 06:38 | 07:29 18:18 (WEA03) | 07:26 16:07 (WEA05) | 08:19
|21:56 | 21:20 | 20:14 |19:02 13 1831 (WEA03) 1654 15  16:22 (WEAOS) | 16:13
410506 0547 | 06:39 | 07:31 18:17 (WEA03) | 07:28 16:09 (WEA05) | 08:20
|21:56 | 21:18 | 20:12 |19:00 14 1831 (WEA03) 1652 11 16:20 (WEAD5) | 16:13
510507 0548 | 06:41 |07:33 18:17 (WEA03) | 07:30 16:11 (WEA05) | 08:22
|21:55  |21:17 | 20:10 11858 14 18:31 (WEA03) | 16:50 6 16:17 (WEADS5) | 16:12
610508 0550 | 06:43 |07:35 18:16 (WEA08) | 07:32 | 08:23
12155 |21:15 | 20:07 | 18:55 12 18:28 (WEA03) | 16:49 | 16:12
710509 0552 | 06:45 | 07:36 18:16 (WEA03) | 07:34 | 08:24
12154 |21:13 | 20:05 |18:53 10  18:26 (WEAD3) | 16:47 | 16:11
810510  |0553 | 06:46 |07:38 18:17 (WEA08) | 07:35 | 08:26
12153 |21:11 | 20:03 | 18:51 7 18:24 (WEA03) | 16:45 | 16:11
90511 | 0555 | 06:48 | 07:40 18:18 (WEA03) | 07:37 | 08:27
12153 |21:09 | 20:00 | 18:48 3 18:21 (WEA03) | 16:43 | 16:10
1010512 |05:57 | 06:50 | 07:42 |07:39 | 08:28
|21:52 | 21:07 | 19:58 | 18:46 | 16:42 | 16:10
1110513 |05:58 | 06:51 | 07:44 17:49 (WEAD4) | 07:41 | 08:29
|21:51  |21:05 | 19:55 | 18:43 9 17:58 (WEAO4) | 16:40 | 16:10
1210514 | 06:00 | 06:53 | 07:45 17:46 (WEA04) | 07:43 | 08:30
12150 2108 | 19:53 |18:41 13 17:59 (WEAD4) | 16:38 | 16:10
1310515 | 06:02 | 06:55 19:03 (WEA02) | 07:47 17:45 (WEA04) | 07:45 | 08:31
|21:49 | 21:01 | 19:51 8 19:11 (WEA02) [ 18:39 15  18:00 (WEAO4) | 16:37 | 16:09
14105116 | 06:04 | 06:57 19:00 (WEA02) | 07:49 17:44 (WEA04) | 07:47 | 08:32
|21:48  |20:59 |19:48 12 19:12 (WEA02) | 18:37 16  18:00 (WEAD4) | 16:35 | 16:09
1510517 | 06:05 | 06:58 18:59 (WEA02) | 07:51 17:43 (WEA04) | 07:48 | 08:33
|21:47  |20:57 |19:46 14 19:13 (WEAO2) | 18:34 17  18:00 (WEAD4) | 16:34 | 16:09
1610519 | 06:07 | 07:00 18:58 (WEAQ2) | 07:53 17:43 (WEA04) | 07:50 | 08:34
|21:46  |20:55 |19:43 15 19:13 (WEA02) | 18:32 17  18:00 (WEAD4) | 16:32 | 16:09
1710520 | 06:09 | 07:02 18:57 (WEA02) | 07:54 17:43 (WEA04) | 0752 | 08:35
|21:45  |20:53 |19:41 16  19:13 (WEAO2) | 18:30 17  18:00 (WEAD4) | 16:31 | 16:10
18]05:21  ]06:10 | 07:03 1857 (WEAQ2) | 07:56 17:43 (WEA04) | 07:54 | 08:36
|21:44 | 20:51 |19:39 15  19:12 (WEA02) | 18:28 17  18:00 (WEAD4) | 16:29 | 16:10
1910522 |06:12 | 07:05 18:57 (WEA02) | 07:58 17:44 (WEA04) | 07:56 | 08:37
|21:43  |20:48 |19:36 13 19:10 (WEAO2) | 18:25 14 17:58 (WEAD4) | 16:28 | 16:10
2010524 | 06:14 | 07:07 18:57 (WEA02) | 08:00 17:45 (WEA04) | 07:58 | 08:37
|21:42 | 20:46 |19:34 10 19:07 (WEA02) | 18:23 11 17:56 (WEAD4) | 16:26 | 16:10
2110525 | 06:15 | 07:09 18:58 (WEA02) | 08:02 17:12 (WEA05) | 07:59 | 08:38
|21:40 | 20:44 | 19:31 7 19:05 (WEA02) [ 18:21 13 17:53 (WEAO4) | 16:25 | 16:11
220527  |06:17 | 07:10 19:01 (WEA02) | 08:04 17:09 (WEAO05) | 08:01 | 08:39
|21:39 | 20:42 | 19:29 2 19:03 (WEA02) [ 18:19 13 17:22 (WEAQ5) | 16:24 | 16:11
2310528  |06:19 | 07:12 | 08:05 17:07 (WEA05) | 08:03 | 08:39
|21:38 | 20:40 | 19:26 |18:17 16  17:23 (WEAOS) | 16:23 | 16:12
2410530 | 06:21 19:51 (WEAO1) | 07:14 | 08:07 17:06 (WEA05) | 08:04 | 08:39
|21:36  |20:37 7 19:58 (WEAO1) | 19:24 |18:14 18  17:24 (WEADS) | 16:22 | 16:12
2510531  |06:22 19:49 (WEAO1) | 07:15 | 08:09 17:05 (WEA05) | 08:06 | 08:40
|21:35  |20:35 11 20:00 (WEAD1) | 19:22 1812 20 17:25 (WEAD5) | 16:20 | 16:13
260533 | 06:24 19:47 (WEAD1) | 07:17 | 07:11 16:05 (WEA05) | 08:08 | 08:40
|21:33  |20:33 13 20:00 (WEAO1) | 19:19 |17:10 20 16:25 (WEADS) | 16:19 | 16:14
270534 | 06:26 19:47 (WEAO1) | 07:19 |07:13 16:04 (WEAOS) | 08:10 | 08:41
|21:32  |20:31 14 20:01 (WEAD1) | 19:17 |17:08 22 16:26 (WEAD5) | 16:18 | 16:14
2810536 | 06:27 19:46 (WEAOT1) | 07:21 |07:15 16:04 (WEAOS) | 08:11 | 08:41
|21:30  |20:28 14 20:00 (WEAO1) | 19:14 |17:06 22 16:26 (WEAOS) | 16:17 | 16:15
290537  |06:29 19:46 (WEAO1) | 07:22 |07:17 16:04 (WEA05) | 08:13 | 08:41
|21:29  |20:26 14 20:00 (WEAD1) | 19:12 |17:04 21 16:25 (WEADS) | 16:16 | 16:16
3010539 | 06:31 19:46 (WEAO1) | 07:24 |07:19 16:04 (WEA05) | 08:14 | 08:41
|21:27 20224 12 19:58 (WEAD1) | 19:10 [17:02 21 16:25 (WEAD5) | 16:16 | 16:17
310540  |06:33 19:46 (WEAD1) | | 07:20 16:04 (WEAD5) | | 08:41
|21:25 | 20:21 9 19:55 (WEAO1) | |17:00 21 16:25 (WEAOS) | | 16:18
Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | 94 | 120 | 444 | 68 |
Red.Sonnenscheinwahrsch. | | 0.41 | 0.36 | 0.29 | 0.23 |
Reduktion Betriebsdauer | | 1.00 | 1.00 | 1.00 | 1.00 |
Reduktion Windrichtung | | 063 | 0.68 | 0.71 | 0.72 |
Gesamte Reduktion | | 0.26 | 0.25 | 0.21 | 0.16 |
Met.wahrsch.Beschattung | | 24 | 30 | 93 | " |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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, Deutsche
Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /67
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269
SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: 1033 - Siiddorfer Str. 6, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tdgliche Sonnenstunden) [BREMEN]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

Referenzjahr fiir Kalender 2014
eferenzjahr flr Kalende 0 153 281 3.16 542 7.18 591 6.09 601 464 3.11 199 1.07
Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie
|Januar |Februar |Marz |April |Mai |Juni
1]08:41 | 08:13 16:07 (WEAQ5) | 07:17 |07:04 0556 | 05:08
| 16:19 | 17:09 6 16:13 (WEAOS) | 18:03 |19:59 2053|2142
2]08:41 | 08:11 | 07:15 |07:02 0554  [05:07
| 16:20 | 17:10 | 18:05 |20:01  |20:55  |21:43
3]08:41 | 08:10 |07:13 |06:59 0552 0506
| 16:21 | 17:12 | 18:06 |20:08 2057|2144
4]08:41 | 08:08 16:42 (WEA04) | 07:11 17:40 (WEA02) | 0657|0550 | 05:06
| 16:22 | 17:14 4 16:46 (WEAO4) | 18:08 3 17:43 (WEA02) 2005  |20:58  |21:45
5]08:40 | 08:06 16:41 (WEA04) | 07:08 17:39 (WEA02) | 0655  |0548 | 05:05
| 16:24 | 17:16 7 16:48 (WEAD4) | 18:10 7 17:46 (WEA02) | 20:07  |21:00  |21:46
608:40 | 08:04 16:40 (WEA04) | 07:06 17:37 (WEAO2) | 0652|0547 | 05:04
|16:25 |17:18 10 16:50 (WEAO4) | 18:12 10  17:47 (WEA02) | 20:08  |21:02  |21:47
7108:40 | 08:03 16:40 (WEA04) | 07:04 17:37 (WEA02) | 06:50  |05:45 | 05:03
| 16:26 |17:20 12 16:52 (WEAD4) | 18:14 12 17:49 (WEA02) | 20:10  |21:04  |21:48
8]08:39 | 08:01 16:39 (WEA04) | 07:01 17:37 (WEA02) | 06:47  |0543 | 05:08
| 16:27 |17:22 15 16:54 (WEAO4) | 18116 14  17:51 (WEA02) | 20112 |21:05  |21:49
908:39 | 07:59 16:39 (WEA04) | 06:59 17:36 (WEA02) | 06145  |05:41 | 05:02
| 16:29 |17:24 15 16:54 (WEAD4) | 18:18 14  17:50 (WEA02) | 20114 |21:07  |21:50
10]08:38 | 07:57 16:40 (WEA04) | 06:57 17:37 (WEA02) | 0643 0539 | 05:02
| 16:30 |17:26 14 16:54 (WEAD4) | 18:20 12 17:49 (WEA02) | 20:16  |21:09 | 2151
11]08:37 | 07:55 16:40 (WEA04) | 06:54 1739 (WEA02) [ 06:40  |0537  |05:01
| 16:32 |17:28 14 16:54 (WEAO4) | 18:21 9 17:48 (WEA02) | 2017  |21:10  [2152
12 08:37 | 07:53 16:41 (WEA04) | 06:52 17:41 (WEA02) | 0638  |05:36 | 05:01
|16:33 |17:30 12 16:53 (WEAD4) | 18:23 3 17:44 (WEA02) | 20119 |21:12  |2153
13108:36 | 07:51 16:43 (WEAO4) | 06:50 |06:36 0534 | 0501
| 16:35 | 17:32 9 16:52 (WEAO4) | 18:25 |2021  |2114  |2153
14108:35 | 07:49 16:46 (WEA04) | 06:47 |06:33 0532 |05:00
| 16:36 | 17:34 3 16:49 (WEAO4) | 18:27 |2023  |21:15  [2154
151 08:34 16:04 (WEA05) | 07:47 | 06:45 |06:31 0580  [05:00
| 16:38 1 16:05 (WEA05) | 17:36 | 18:29 |2025  |2117  |2155
16]08:33 16:02 (WEAQ5) | 07:45 | 06:42 |06:29 0529 | 05:00
| 16:40 5 16:07 (WEA05) | 17:38 | 18:31 |20:26  |2119  [2155
17108:33 16:01 (WEA05) | 07:43 | 06:40 |06:27 0527  |05:00
| 16:41 8 16:09 (WEAD5) | 17:40 | 18:32 |20:28 2120  |21:56
18] 08:32 16:00 (WEA05) | 07:41 17:12 (WEA03) | 06:38 |06:24 0526 [05:00
116:43 10 16:10 (WEAOS) | 17:42 3 17:15 (WEA03) | 18:34 |2080 |2122  [2156
19 08:30 16:00 (WEA05) | 07:39 17:11 (WEA03) | 06:35 |06:22 0524 | 05:00
|16:45 13 16:13 (WEAD5) | 17:43 6 17:17 (WEAO3) | 18:36 |20:82  |2123  |2156
20| 08:29 16:00 (WEA0S) | 07:37 17:11 (WEA03) | 06:33 |0620 0523  [05:00
|16:46 15 16:15 (WEAD5) | 17:45 9 17:20 (WEA03) | 18:38 |20:33  |2125  |2157
21]08:28 16:00 (WEA05) | 07:35 17:11 (WEA03) | 06:30 |06:18 0521 | 05:00
|16:48 16  16:16 (WEAD5) [17:47 11 17:22 (WEA0S) | 18:40 |2085  |2127  |2157
22]08:27 15559 (WEA05) | 07:33 17:10 (WEA03) | 06:28 18:16 (WEAO1) [ 06:15  [05:20 | 05:00
1650 17  16:16 (WEAD5) [17:49 13 17:23 (WEA03) | 18:41 1 1817 (WEAO1) | 2037  [2128  [2157
23]08:26 16:00 (WEA05) | 07:31 17:11 (WEA03) | 06:26 18:14 (WEAO1) [06:13  [05:18  |05:00
1652 17 1617 (WEA05) [17:51 11 17:22 (WEA0S) | 18:43 5 1819 (WEAO1)|20:39  [21:80  [2157
24108:25 15:59 (WEAO05) | 07:28 17:12 (WEA03) | 06:23 18:12 (WEAO1) [ 06:11  |05:47 | 05:00
16553 18  16:17 (WEAD5) | 17:53 9 17:21 (WEAO3) | 18:45 9 1821 (WEAOT) |20:41  |21:831  |21:58
25]08:23 16:00 (WEA05) | 07:26 17:13 (WEA03) | 06:21 18:12 (WEAD1) [ 06:09  [05:16 | 05:01
|16:55 18  16:18 (WEAD5) | 17:55 5 17:18 (WEA03) [ 18:47 11  18:23 (WEAO1) 2042  [21:32  [2158
26 08:22 16:00 (WEA05) | 07:24 | 06:18 18:11 (WEAD1) [ 0607 |05:15 | 05:01
16557 17 16:17 (WEAD5) | 17:57 |18:49 13 1824 (WEAD1) | 2044  |21:34  |21:58
2708:20 1601 (WEA05) | 07:22 | 06:16 18:11 (WEAD1) [ 06:05  |05:13 | 05:02
11659 17 16:18 (WEAD5) | 17:59 |18:50 13 1824 (WEAD1) | 2046  |21:35  |21:58
2808:19 1602 (WEA05) | 07:20 | 06:14 18:12 (WEAD1) [ 0603|0512 | 05:02
[17:01 15 1617 (WEAO5) | 18:01 |18:52 12 1824 (WEAO1) | 2048  |21:37  |21:58
29]08:18 16:02 (WEA05) | | 06:11 18:12 (WEAO1) [ 06:01  |05:11 | 05:03
117:03 15 16:17 (WEAD5) | | 1854 10 1822 (WEAD1) | 2050  |21:38  |21:57
30]08:16 16:04 (WEA05) | | 07:09 19:14 (WEAO1) [ 0558 [05:10  [05:08
[17:05 13 16:17 (WEAD5) | | 19:56 5 1919 (WEAOT) [20:51  [21:839  [2157
31]08:14 16:05 (WEA05) | | 07:06 | 105:09 |
1707 10 16:15 (WEADS) | | 19:58 | |21:40 |
Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | 225 | 188 | 163 | | |
Red.Sonnenscheinwahrsch. | 0.19 | 0.29 | 0.27 | | |
Reduktion Betriebsdauer | 1.00 | 1.00 | 1.00 | | |
Reduktion Windrichtung | 071 | 0.72 | 068 | | |
Gesamle Reduklion | 0.13 | 0.21 | 0.18 | | |
Met.wahrsch Beschattung | 30 | 39 | 30 | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/ 68
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: 1033 - Siiddorfer Str. 6, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Juli |August  |September |Oktober |November |Dezember

110504 0542 | 06:34 | 07:26 |07:22 16:10 (WEA04) | 08:16

12157 |21:24 | 20119 | 19:07 [16:58 13 16:23 (WEA04) | 16:15

2[05:04  |0544 | 06:36 | 07:28 |07:24 16:09 (WEA04) | 08:17

12157 2122|2017 | 19:05 [16:56 15  16:24 (WEA04) | 16:14

3]05:05 |0545 |06:38 | 07:29 18:17 (WEA02) | 07:26 16:09 (WEA04) | 08:19

12156 |21:20 | 20:14 | 19:02 8 18125 (WEA02) | 16:54 15  16:24 (WEA04) | 16:13

410506  |0547  |06:39 | 07:31 18:15 (WEAQ2) | 07:28 16:09 (WEA04) | 08:20

|21:56  |21:18 | 20:12 [19:00 12 18:27 (WEA02) | 16:52 14 16:23 (WEA04) | 16:13

5[05:07  |0548 | 06:41 | 07:33 18:14 (WEA02) | 07:30 16:09 (WEA04) | 08:22

12155 |21:17 20110 | 1858 13  18:27 (WEA02) | 16:50 12 1621 (WEAD4) | 16:12

6]05:08 | 05:50 | 06:43 | 07:35 18:13 (WEAQ2) | 07:32 16:10 (WEA04) | 08:23

12155 |21:15 | 20:07 | 1855 14 18:27 (WEA02) | 16:49 9 16119 (WEAO4) | 16:12

710509 0552 | 0645 | 07:36 18:13 (WEA02) | 07:34 16:11 (WEA04) | 08:24

12154 |21:13 | 20:05 | 1853 13 18:26 (WEAO2) | 16:47 6 16:17 (WEAO4) | 16:11

8105:10 | 05:53 | 06:46 |1 07:38 18:13 (WEAQ2) | 07:35 16:12 (WEA04) | 08:26

12153 |21:41  |20:08 1850 11 18:24 (WEA02) | 16:45 3 16:15 (WEA04) | 16:11

90511 |0555 | 06:48 | 07:40 18:13 (WEAQ2) | 07:37 | 08:27

12153 [21:09  |20:00 | 18:48 8 18:21 (WEA02) | 16:43 | 16:10

10| 05:12 | 05:57 | 06:50 | 07:42 18:14 (WEAQ2) | 07:39 | 08:28

12152 |21:07 1958 | 18:46 5 18:19 (WEA02) | 16:42 | 16:10

1110513 |0558 | 06:51 | 07:44 18:16 (WEAQ2) | 07:41 15:37 (WEA05) | 08:29

|2151  |21:05  [19:55 | 18:43 1 18:17 (WEA02) | 16:40 7 15:44 (WEA05) | 16:10

12 05:14 | 06:00 | 06:53 | 07:45 | 07:43 15:36 (WEADS) | 08:30

12150 |21:03 1953 | 18:41 |16:38 10 15:46 (WEAO5) | 16:10

13105:15 | 06:02 | 06:55 | 07:47 | 07:45 15:35 (WEA05) | 08:31

|21:49  |21:01 | 1951 | 18:39 116:37 14 1549 (WEAO05) | 16:09

1410516 | 06:03 | 06:57 19:05 (WEAO1) | 07:49 | 07:47 15:35 (WEA05) | 08:32

|21:48  |2059 | 19:48 4 19:09 (WEAO1) | 18:37 [16:35 15 1550 (WEAO5) | 16:09

15105117 | 06:05 | 06:58 19:02 (WEAO01) | 07:51 | 07:48 15:34 (WEA05) | 08:33

121:47  |2057  |19:46 10 19:12 (WEAD1) | 18:34 |16:33 16 1550 (WEAD5) | 16:09

1610519 |06:07 | 07:00 19:01 (WEAO1) | 07:53 | 07:50 15:34 (WEAQ5) | 08:34

|21:46  |20:55  [19:43 12 19:13 (WEAO1) | 18:32 [16:32 17 1551 (WEAOS) | 16:09

17 105:20 | 06:09 1 07:02 18:59 (WEAO1) | 07:54 | 07:52 15:34 (WEADS) | 08:35

|21:45  |2053  [19:41 13 19:12 (WEAO1) | 18:30 |16:31 17 1551 (WEAO5) | 16:10

18 05:21 | 06:10 | 07:03 18:59 (WEAO1) | 07:56 17:44 (WEAOQ3) | 07:54 15:34 (WEA05S) | 08:36

|21:44  |2051  |19:39 13 19:12 (WEAO1) | 18:28 8 1752 (WEA03) [ 16:29 18  15:52 (WEA05) | 16:10

1910522 |06:12 | 07:05 18:59 (WEAO1) | 07:58 17:43 (WEA03) | 07:56 15:34 (WEA05) | 08:37

|21:43  |20:48  [19:36 11 19:10 (WEAO1) [18:225 10 1753 (WEA03) [ 16:28 18  15:52 (WEA05) | 16:10

20| 05:24 | 06:14 | 07:07 18:58 (WEAO1) | 08:00 17:42 (WEAOQ3) | 07:58 15:35 (WEA05) | 08:37

|21:42  |20:46 | 19:34 9 1907 (WEAO1) | 1823 12 17:54 (WEA03) | 16:26 17 1552 (WEAD5) | 16:10

2110525 | 06:115 | 07:09 18:59 (WEAO1) | 08:02 17:41 (WEAQ3) | 07:59 15:34 (WEA05) | 08:38

|21:40  |20:44 | 19:31 6 19:05 (WEAO1) [ 1821 12 17:53 (WEA03) [16:25 17 1551 (WEAD5) | 16:11

2210527 |06:117 | 07:10 19:01 (WEAO1) | 08:04 17:41 (WEA03) | 08:01 15:35 (WEA05) | 08:39

12139 2042 |19:29 2 19:03 (WEAO1)[18:19 10 17:51 (WEA03) | 1624 16 1551 (WEADS) | 16:11

2310528 | 06:19 | 07:12 | 08:05 17:41 (WEAO03) | 08:03 15:36 (WEA0S) | 08:39

121:38  |20:40 | 19:26 | 18:17 8 17:49 (WEA03) [ 16:23 15  15:51 (WEA05) | 16:12

2410530  |06:21 | 07:14 | 08:07 17:42 (WEA03) | 08:05 15:37 (WEA05) | 08:40

|21:36  |20:87 | 19:24 | 18:14 5 17:47 (WEA03) [ 16:21 12 15:49 (WEA05) | 16:12

2510531 | 06:22 | 07:15 | 08:09 17:43 (WEAOQ3) | 08:06 15:38 (WEADS) | 08:40

121835  |2085  |19:22 |18:12 2 17:45(WEA03) [ 16:220 10  15:48 (WEA05) | 16:13

2610533 | 0624 | 07:17 | 07:11 | 08:08 15:39 (WEA05) | 08:40

|21:33  |20:83  [19:19 [17:10 | 16:19 8  15:47 (WEA05) | 16:14

2710534  |06:26 | 07:19 |07:13 | 08:10 15:41 (WEA05) | 08:41

12182 |2081 1917 |17:08 | 16:18 5 15:46 (WEA05) | 16:14

2810536 0627 | 07:21 |07:15 | 08:11 15:43 (WEA05) | 08:41

|21:30  |20:28 | 19:14 | 17:06 | 16:17 1 1544 (WEA0S) | 16:15

290537 | 06:29 | 07:22 | 07:17 16:14 (WEA04) | 08:13 | 08:41

12129 |2026 1912 | 17:04 5 16:19 (WEA04) | 16:16 |16:16

30]05:39  |06:31 | 07:24 |07:19 16:12 (WEA04) | 08:14 | 08:41

|21:27 | 20:24 | 19:10 | 17:02 10 16:22 (WEA04) | 16:16 |16:17

3110540 | 06:33 | | 07:20 16:10 (WEA04) | | 08:41

2125|2021 | [17:00 13 16:23 (WEA04) | |16:18

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | | 80 | 180 | 320 |
Red.Sonnenscheinwahrsch. | | | 0.36 | 0.29 | 0.23 |
Reduktion Betriebsdauer | | | 1.00 | 1.00 | 1.00 |
Reduktion Windrichtung | | | 0.68 | 0.70 | 0.71 |
Gesamte Reduktion | | | 025 | 0.21 | 0.16 |
Met.wahrsch.Beschattung | | | 20 | 37 | 52 |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /69
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1034 - Barkweg 3, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Januar  |Februar |Méarz |April |Mai |Juni

1]08:41 | 08:13 |07:17 16:57 (WEADS) | 07:04 19:29 (WEA02) | 05:56 | 05:08

116:119  [17:09 1803 22 17:19 (WEA05) | 19:59 6 19:35 (WEA02) |2053  |21:42

210841 | 08:11 | 07:15 16:58 (WEAO5) | 07:02 19:28 (WEAO2) | 0554 | 05:07

[16:20  [17:10 1805 20 17:18 (WEADS) | 20:01 9 19:37 (WEA02) | 2055  |21:43

3108:41 | 08:10 107:13 16:59 (WEAO05) | 06:59 19:26 (WEA02) | 05:52 | 05:06

[1621  |17:12 1806 23 17:42 (WEA04) | 20:08 12 19338 (WEA02) | 20:57 | 21:44

410841  |08:08 |07:11 17.00 (WEA05) | 06:57 19:25 (WEA02) | 0550 | 05:06

|16:22 1714 1808 25 17:43 (WEAD4) [20:05 15 19:40 (WEAO2) |20:58 | 21:45

5108:40 | 08:06 | 07:08 17:02 (WEAO05) | 06:55 19:24 (WEA02) | 05:49 | 05:05

|16:24  |17:16 1810 25 17:46 (WEA04) | 2007 16 1940 (WEAD2) |21:00  |21:46

6]08:40 | 08:04 | 07:06 17:30 (WEA04) | 06:52 19:24 (WEAO2) | 0547 | 05:04

|1625  |17:18 1812 16  17:46 (WEAO4) | 20:08 16  19:40 (WEA02) [21:02 | 21:47

7108:40 | 08:03 1 07:04 17:30 (WEA04) | 06:50 19:25 (WEAO2) | 0545 | 05:03

|16:26  [17:20 1814 17 17:47 (WEAD4) | 20110 14 1939 (WEAD2) |21:04  |21:48

8108:39 | 08:01 1 07:01 17:30 (WEA04) | 06:47 19:26 (WEA02) | 05:43 1 05:03

|16:28  |17:22 1816 17 17:47 (WEA04) | 20:12 12 19338 (WEA02) |21:05 | 21:49

910839 | 07:59 | 06:59 17:29 (WEA04) | 06:45 19:26 (WEA02) | 05:41 | 05:02

|1629  |17:24 1818 18 17:47 (WEAD4) |20:14 10 1936 (WEA02) [21:07  |21:50

10]08:38 | 07:57 | 06:57 17:29 (WEA04) | 06:43 19:30 (WEAO2) [ 0539 | 05:02

11630 |17:26 11820 17  17:46 (WEAO4) | 20:16 3 19:33 (WEA02) |21:09  |2151

11108:37 | 07:55 | 06:54 17:30 (WEA04) | 06:40 | 05:37 | 05:01

| 16:32 | 17:28 | 18:21 16 17:46 (WEA04) | 20:17 |21:10 |21:52

12| 08:37 1 07:53 | 06:52 17:30 (WEA04) | 06:38 | 05:36 | 05:01

| 16:33 | 17:30 | 18:23 14 17:44 (WEAO4) | 20:19 |21:12 121:53

13108:36 1 07:51 | 06:50 17:32 (WEA04) | 06:36 | 05:34 | 05:01

| 16:35 | 17:32 | 18:25 11 17:43 (WEA04) | 20:21 |21:14 |21:53

14| 08:35 | 07:49 | 06:47 17:35 (WEAQ4) | 06:34 1 05:32 | 05:00

| 16:36 | 17:34 | 18:27 7 18:02 (WEA03) | 20:23 |21:15 |21:54

151 08:34 | 07:47 | 06:45 17:56 (WEAO03) | 06:31 105:31 | 05:00

|16:38  |17:36 | 18229 8  18:04 (WEA03) | 20:25 |2117  |2154

160833 | 07:45 | 06:42 17:56 (WEA03) | 06:29 10529 | 05:00

| 16:40 | 17:38 | 18:31 11 18:07 (WEA03) | 20:26 |21:19 |21:55

17108:33 107:43 | 06:40 17:54 (WEAO03) | 06:27 |05:27 | 05:00

|16:41  [17:40 1832 14  18:08 (WEA03) | 20:28 |2120  |2156

18| 08:32 |1 07:41 | 06:38 17:54 (WEAQ3) | 06:24 | 05:26 | 05:00

| 16:43 | 17:42 | 18:34 15 18:09 (WEA03) | 20:30 |21:22 |21:56

19108:30 | 07:39 | 06:35 17:54 (WEAQ3) | 06:22 10524 | 05:00

| 16:45 | 17:44 | 18:36 14 18:08 (WEA03) | 20:32 |21:23 |21:56

20108:29 | 07:37 17:04 (WEAOD5) | 06:33 17:55 (WEAOQ3) | 06:20 20:04 (WEA01) | 05:23 | 05:00

| 16:46 | 17:45 11 17:15 (WEAD5) | 18:38 12 18:07 (WEAO03) | 20:33 4 20:08 (WEAO1) | 2125 |21:57

21]08:28 | 07:35 1702 (WEA05) | 06:30 17:55 (WEA03) | 06:18 20:03 (WEAO1) |05:21 | 05:00

| 16:48 | 17:47 15 17:17 (WEAOS) | 18:40 10 18:05 (WEA03) | 20:35 7 2010 (WEAO1) | 2127 |21:57

22108:27 |1 07:33 17:00 (WEAO05) | 06:28 17:58 (WEA03) | 06:15 20:01 (WEAO01) | 05:20 | 05:00

| 16:50 | 17:49 18 17:18 (WEAD5) | 18:41 5 18:03 (WEA03) | 20:37 9  20:10 (WEAO1) | 21:28 |21:57

23] 08:26 1 07:31 16:59 (WEAO05) | 06:26 | 06:13 20:00 (WEA01) | 05:19 | 05:00

| 16:52 | 17:51 20 1719 (WEAO05) | 18:43 | 20:39 12 20:12 (WEAO1) | 21:30 |21:57

2410825 | 07:28 16:59 (WEA05) | 06:23 1 06:11 2000 (WEAD1) | 05117 | 05:00

| 16:54 | 17:53 21 17:20 (WEA05) | 18:45 | 20:41 14 20:14 (WEAO1) | 21:31 |21:58

25]08:23 1 07:26 16:57 (WEAO05) | 06:21 | 06:09 20:00 (WEA01) | 05:16 | 05:01

116:55  |17:55 22 17:19 (WEA05) | 18:47 12042 14 20:14 (WEAD1) | 2132  |21:58

260822 | 07:24 16:57 (WEA05) | 06:18 | 06:07 20:00 (WEAO1) |05:15 | 05:01

| 16:57 | 17:57 23 17:20 (WEAO05) | 18:49 | 20:44 14 20:14 (WEAO1) | 21:34 |21:58

27108:20 | 07:22 16:57 (WEAO05) | 06:16 | 06:05 20:00 (WEA01) | 05:13 |05:02

11659 |17:59 23 17:20 (WEAO5) | 18:50 |20:46 13 2013 (WEAO1) |2135  |21:58

28108:19 | 07:20 16:58 (WEAOS) | 06:14 | 06:03 20:01 (WEAOD1) | 05:12 | 05:02

| 17:01 | 18:01 22 17:20 (WEAO05) | 18552 | 20:48 11 20:12 (WEAO1) | 21:37 |21:58

29108:18 | | 06:11 | 06:01 20:03 (WEAO1) | 05:11 |05:03

[17:03 | | 18:54 | 20:50 7 2010 (WEAO1) | 21:38 |21:57

30]08:16 | | 07:09 | 05:58 | 05:10 |05:03

| 17:05 | | 19:56 | 20:51 121:39 |21:57
3110814 | | 07:06 | 10509 |
11707 | | 19558 | |2140 |

Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | | 175 | 337 | 218 | |
Red.Sonnenscheinwahrsch. | | 0.29 | 0.27 | 0.39 | |
Reduktion Betriebsdauer | | 1.00 | 1.00 | 1.00 | |
Reduktion Windrichtung | | 0.71 | 0.69 | 0.64 | |
Gesamte Reduktion | | 0.20 | 0.19 | 0.25 | |
Met.wahrsch.Beschattung | | 36 | 63 | 54 | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche .

Bericht PS14005.A0

¢ s
Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: - ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/70 o )
- Pool 1B und 3A P— WindGuard

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1034 - Barkweg 3, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Juli |August |September |Oktober |November|Dezember

110504 | 05:42 | 06:34 |07:26 1811 (WEA04) |07:22 | 08:16
|21:57 | 21:24 | 2019 119:07 11 1840 (WEA03) |1658 | 16:15
210505 |0544 | 06:36 107:28 18:09 (WEA04) | 07224 | 08:17
|21:57  |21:22 | 2047 19:05 13 1822 (WEA04) [1656 | 16:14
310505 |0545 | 06:38 19:27 (WEA02) | 07:29 18:08 (WEA04) | 07:26 | 08:19
12156 |21:20 | 20-14 4 19:31 (WEA02) [19:02 15  18:23 (WEAO4) | 1654 | 16:13
410506 0547 | 06:39 19:24 (WEA02) | 07:31 1807 (WEA04) |07:28 | 08:20
|21:56 | 21:18 2042 10 19:34 (WEA02) | 19:00 17  18:24 (WEA04) | 1652 | 16:13
500507 | 0548 | 06:41 19:22 (WEA02) | 07:33 18:07 (WEA04) | 07:30 | 08:22
2155  |21:47 2040 12 19:34 (WEAO2) | 18:58 17  18:24 (WEAD4) |1650 | 16:12
6]05:08 | 05:50 | 06:43 19:21 (WEAQ2) | 07:35 18:05 (WEAD4) | 07:32 |08:23
|21:55  |21:45 12007 14 19:35 (WEAO2) | 18:55 18 1823 (WEA04) |1649 | 16:12
710509 0552 | 06:45 19:20 (WEA02) | 07:36 18:06 (WEAO4) | 0734 | 0824
|21:54  |21:13 2005 16 19:36 (WEAO2) | 18:58 17  18:23 (WEAO4) | 1647 | 16:11
8105:10 | 05:53 | 06:46 19:19 (WEA02) | 07:38 18:06 (WEA04) | 07:35 | 08:26
|21:58 | 21:11 2008 16 19:35 (WEAO2) | 18:51 16 1822 (WEAO4) | 1645 | 16:11
910511 | 0555 | 06:48 19:19 (WEAQ2) | 07:40 17:38 (WEA05) | 07:37 | 08:27
2153 |21:09 2000 15 19:34 (WEAO2) | 18:48 24 1821 (WEA04) [1643  |16:10
1010512 | 0557 | 06550 19:20 (WEA02) | 07:42 17:36 (WEA05) | 07:39 | 08:28
2152 |21:07 1958 12 19:32 (WEAO2) | 18:46 24 1819 (WEAD4) |1642 | 16:10
1110513 | 05:58 | 06:51 19:20 (WEA02) | 07:44 1734 (WEA05) |07:41 | 08:29
12151 |21:05 | 19:55 9 19:29 (WEAO2) | 18:43 25 1817 (WEAO4) | 16:40 | 16:10
12 05:14 | 06:00 | 06:53 19:21 (WEA02) | 07:45 17:32 (WEADS) | 07:43 | 08:30
2150 |21:03 | 19:53 6 19:27 (WEA02) [ 18:41 19  17:51 (WEAO5) | 16:38 | 16:10
1310515 | 06:02 | 06555 19:24 (WEAQ2) | 07:47 17:31 (WEA05) | 0745 | 08:31
| 21:49 |21:01 | 19:51 1 19:25 (WEA02) | 18:39 20 17:51 (WEAO05) | 16:37 1 16:09
14| 05:16 | 06:04 20:13 (WEAOQ1) | 06:57 | 07:49 17:30 (WEA05) | 07:47 | 08:32
|21:48  |20:59 3 2016 (WEAO1) | 19:48 11837 22 1752 (WEA0S) 1635  |16:09
15105:17 | 06:05 20:10 (WEAOT) | 06:58 1 07:51 17:30 (WEAD5) | 07:48 108:33
|21:47 | 20557 8 20:18 (WEAO1) | 19:46 |18:3¢ 22 17:52 (WEA05) [16:34  |16:09
16105:19 | 06:07 20:08 (WEA01) | 07:00 | 07:53 17:29 (WEADS) | 07:50 | 08:34
|21:46  |20:55 12 20:20 (WEAO1) | 19:43 1832 23 1752 (WEA0S) 1632  |16:09
17 105:20 | 06:09 20:08 (WEA01) | 07:02 | 07:54 17:29 (WEADS) | 07:52 | 08:35
|21:45 |20:53 13 20:21 (WEAO1) | 19:41 | 18:30 23  17:52 (WEAD5) | 16:31 |16:10
18]05:21 | 06:10 20:06 (WEA0T) | 07:03 | 07:56 17:29 (WEAO0S5) | 07:54 | 08:36
|21:44  |20:51 14 2020 (WEAO1) | 19:39 1828 22 1751 (WEA0S) 1629  |16:10
1910523 | 06:12 2006 (WEAD1) | 07:05 107:58 17:30 (WEAO05) | 0756 | 08:37
|21:43 | 20:48 15 20:21 (WEAO1) | 19:36 | 18:25 21 17:51 (WEA05) | 16:28 |16:10
200524 | 06:14 20:05 (WEA01) | 07:07 | 08:00 17:31 (WEAD5) | 07:58 | 08:37
|21:42 | 20:46 14 20:19 (WEAD1) | 19:34 | 18:23 19 17:50 (WEADS) | 16:26 |16:10
210525 |06:15 20:06 (WEAO1) | 07:09 | 08:02 1732 (WEA05) | 0759 | 08:38
|21:40  |20:44 11 2047 (WEAO1) | 19:31 1821 16 1748 (WEA0S5) [1625  |16:11
2210527 | 06:17 2006 (WEAO1) | 07:10 18:44 (WEA0S) | 08:04 17:33 (WEAO5) | 08:01 | 08:39
|21:39 | 20:42 9 20115 (WEAO1) | 19:29 3 18:47 (WEA03) [ 18:19 14  17:47 (WEAO5) [ 1624  [16:11
2310528 | 06:19 20:07 (WEAO0T1) | 07:12 18:41 (WEAO03) | 08:05 17:35 (WEAO05) | 08:03 | 08:39
121:38  |20:40 6 2013 (WEAO1) | 19:26 9 18:50 (WEAO3) | 18:17 9 17:44 (WEAOS) | 1623 | 16:12
2410530 | 06:21 2008 (WEAD1) | 07:14 18:38 (WEAO3) | 08:07 |08:04 | 08:39
|21:36  |20:37 3 2011 (WEAO1) | 19:24 13  18:51 (WEAO3) | 18:14 1622 |16:12
2510531 | 06:22 | 07:15 18:37 (WEAOQ3) | 08:09 | 08:06 | 08:40
121:35 | 20:35 11922 14  18:51 (WEA03) | 18:12 11620  |16:13
260533 | 06:24 |07:17 18:37 (WEA03) | 07:11 |08:08  |08:40
]21:33  |20:33 1949 14  18:51 (WEA03) | 17:10 16149 |16:14
2710534 | 06:26 1 07:19 18:36 (WEA03) | 07:13 |108:10 |1 08:41
|21:32  |20:31 |19:47 14  18:50 (WEAO3) | 17:08 |16:18  |16:14
280536 | 0627 | 07:21 18:36 (WEA03) | 07:15 |08:41 | 08:41
|21:30  |20:28 |19:44 12 18:48 (WEAO03) | 17:06 1647 |16:15
290537 | 06:29 | 07:22 18:37 (WEAO03) | 07:17 |08:13 | 08:41
2129 |20:26 | 19:12 9 18:46 (WEAO3) | 17:04 1616 | 16:16
301 05:39 | 06:31 | 07:24 18:38 (WEAQ3) | 07:19 | 08:14 | 08:41
|21:27 | 20:24 | 19:10 5 18:43 (WEA03) | 17:02 |16:16 |16:17
3110540 | 06:33 | 107:20 | | 08:41
21:25 | 20:21 | | 17:00 | |16:18
Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238

astr.max.mogl.Beschattung | | 108 | 208 427 |

Red.Sonnenscheinwahrsch. | 0.41 | 0.36 0.29 |

Reduktion Betriebsdauer | 1.00 | 1.00 1.00 |

| |

| |

| |

|
| |
| |
Reduktion Windrichtung | | 0.62 0.67 | 0.70
| |
| |

Gesamte Reduktion | 0.25 0.25 0.21
Met.wahrsch.Beschattung | 27 51 88
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/ 71
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1035 - Barkweg 1, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Januar  |Februar |Méarz |April |Mai |Juni

110841 0813 |07:17 17:04 (WEAOS) | 07:04 19:33 (WEA02) | 0556 | 05:08

|16:19  |17:09 1803 22 17:26 (WEAO5) | 19:59 2 19:35 (WEAO2) 2053 | 2142

210841 | 08:11 | 07:15 17:04 (WEAO5) | 07:02 19:30 (WEA02) | 0554 | 05:07

11620 |17:10 1805 22 17:26 (WEAO5) | 20:01 7 19:37 (WEAO2) | 2055 | 2143

3108:41 | 08:10 107:13 17:05 (WEAOQ5) | 06:59 19:28 (WEA02) | 05:52 | 05:06

|1621  |17:12 1806 20 17:25 (WEAO5) | 20:03 10 19:38 (WEA02) |2057 | 21:44

410841  |08:08 | 07:10 17.04 (WEA05) | 06:57 19:28 (WEA02) | 0550 | 05:06

1622 |17:14 1808 20 17:24 (WEAOS) | 20:05 12  19:40 (WEA02) |2058  |21:45

5108:40 | 08:06 | 07:08 17:05 (WEAO05) | 06:55 19:26 (WEA02) | 05:49 | 05:05

11624 |17:16 | 1810 24  17:46 (WEA04) | 20:07 15 19:41 (WEAO2) |21:00  |21:46

6]08:40 | 08:04 | 07:06 17:06 (WEAQ5) | 06:52 19:26 (WEA02) | 05:47 | 05:04

1625  |17:18 1842 25 17:47 (WEA04) | 20:08 15 19:41 (WEAO2) [21:02  |21:47

7108:40 | 08:03 1 07:04 17:08 (WEAO5) | 06:50 19:27 (WEAO2) | 0545 | 05:03

11626 |17:20 | 1844 25 17:49 (WEA04) |20:10 14  19:41 (WEAO2) [21:04  |21:48

8108:39 | 08:01 1 07:01 17:35 (WEA04) | 06:47 19:27 (WEA02) | 05:43 105:03

1628  |17:22 | 1846 16 17:51 (WEAO4) |20:12 12 19:39 (WEAO2) |21:05  |21:49

910839 | 07:59 | 06:59 17:34 (WEAQ4) | 06:45 19:28 (WEA02) | 05:41 | 05:02

| 16:29 | 17:24 |18:18 16 17:50 (WEA04) | 20:14 10 19:38 (WEA02) | 21:07 |21:50

10108:38 1 07:57 | 06:57 17:34 (WEA04) | 06:43 19:30 (WEA02) | 05:39 |05:02

11630  |17:26 |1820 17  17:51 (WEAO4) | 20:16 6 19:36 (WEA02) |21:09 | 2151

1110837 | 0755 | 06554 17:34 (WEA04) | 06:40 10537 |05:01

| 16:32 | 17:28 | 18:21 17 17:51 (WEA04) | 20:17 |21:10 |21:52

12| 08:37 1 07:53 | 06:52 17:33 (WEA04) | 06:38 | 05:36 | 05:01

| 16:33 | 17:30 | 18:23 16 17:49 (WEA04) | 20:19 |21:12 121:53

13108:36 1 07:51 | 06:50 17:34 (WEA04) | 06:36 | 05:34 | 05:01

| 16:35 | 17:32 | 18:25 15 17:49 (WEA04) | 20:21 |21:14 |21:53

14| 08:35 | 07:49 | 06:47 17:35 (WEAO04) | 06:33 1 05:32 | 05:00

| 16:36 | 17:34 | 18:27 12 17:47 (WEA04) | 20:23 |21:15 |21:54

15108:34 | 07:47 | 06:45 17:38 (WEA04) | 06:31 105:31 | 05:00

|16:38  |17:36 | 18229 9 18:04 (WEA03) | 20:25 |2117  |2154

160833 | 07:45 | 06:42 18:00 (WEAQ3) | 06:29 0529  |05:00

|16:40  |17:38 | 18:31 7 18:07 (WEAO3) | 20:26 2149|2155

17108:33 107:43 | 06:40 17:58 (WEAO03) | 06:27 |05:27 | 05:00

| 16:41 | 17:40 | 18:32 10 18:08 (WEA03) | 20:28 |21:20 |21:56

18108:32 |1 07:41 | 06:38 17:58 (WEAQ3) | 06:24 | 05:26 | 05:00

| 16:43 | 17:42 | 18:34 12 18:10 (WEA03) | 20:30 |21:22 |21:56

19108:30 | 07:39 | 06:35 17:57 (WEAQ3) | 06:22 10524 | 05:00

| 16:45 | 17:44 | 18:36 14 18:11 (WEA03) | 20:32 |21:23 |21:56

20 08:29 107:37 | 06:33 17:57 (WEAOQ3) | 06:20 20:05 (WEAO01) | 05:23 | 05:00

| 16:46 | 17:45 | 18:38 14 18:11 (WEA03) | 20:33 3 20:08 (WEAO1) | 2125 |21:57

21]08:28 | 07:35 | 06:30 1757 (WEA03) | 06:18 20:03 (WEAO1) [0521 | 05:00

| 16:48 | 17:47 | 18:40 12 18:09 (WEA03) | 20:35 7 2010 (WEAO1) | 2127 |21:57

22 08:27 107:33 17:12 (WEADS5) | 06:28 17:58 (WEA03) | 06:15 20:02 (WEAO01) | 05:20 | 05:00

| 16:50 | 17:49 7 17:19 (WEAD5) | 18:41 10 18:08 (WEA03) | 20:37 8 20:10 (WEAO1) | 21:28 |21:57

23] 08:26 1 07:31 17:10 (WEAOD5) | 06:26 18:01 (WEA03) | 06:13 20:01 (WEA01) | 05:19 | 05:00

| 16:52 | 17:51 12 17:22 (WEAOS) | 18:43 4 18:05 (WEA03) | 20:39 11 20:12 (WEAO1) | 21:30 |21:57

2410825 | 07:28 17:08 (WEA05) | 06:23 1 06:11 2001 (WEAD1) | 0517 | 05:00

| 16:54 | 17:53 16 17:24 (WEAD5) | 18:45 | 20:41 13 20:14 (WEAO1) | 21:31 |21:58

25]08:23 1 07:26 17:06 (WEAO05) | 06:21 | 06:09 20:01 (WEA01) | 05:16 | 05:01

116:55  |17:55 18  17:24 (WEA05) | 18:47 12042 14 2015 (WEAD1) | 2132  |21:58

260822 | 07:24 17.05 (WEA05) | 06:18 | 06:07 20:01 (WEAO1) |05:15 | 05:01

| 16:57 | 17:57 20  17:25 (WEAO05) | 18:49 | 20:44 13 20:14 (WEAO1) | 21:34 |21:58

271 08:20 | 07:22 17:05 (WEAOD5) | 06:16 | 06:05 20:01 (WEAO01) | 05:13 |05:02

11659 |1759 21 1726 (WEAD5) | 18:50 |20:46 12 2013 (WEAO1) |2135  |21:58

28108:19 | 07:20 17:05 (WEAOS) | 06:14 | 06:03 20:02 (WEAD1) | 05:12 | 05:02

| 17:01 | 18:01 21 17:26 (WEAO05) | 18552 | 20:48 10 20:12 (WEAO1) | 21:37 |21:58

29108:18 | | 06:11 | 06:01 20:04 (WEAO1) | 05:11 |05:03

[17:03 | | 18:54 | 20:50 6 20:10 (WEAO1) | 21:38 |21:57

30]08:16 | | 07:09 | 05:58 | 05:10 |05:03

| 17:05 | | 19:56 | 20:51 121:39 |21:57
3110814 | | 07:06 | 10509 |
117:07 | | 19:58 | 2140 |

Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | | 115 | 359 | 200 | |
Red.Sonnenscheinwahrsch. | | 0.29 | 0.27 | 0.39 | |
Reduktion Betriebsdauer | | 1.00 | 1.00 | 1.00 | |
Reduktion Windrichtung | | 0.71 | 0.70 | 0.64 | |
Gesamte Reduktion | | 0.20 | 0.19 | 0.25 | |
Met.wahrsch.Beschattung | | 23 | 67 | 50 | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /72
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1035 - Barkweg 1, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Juli |August |September |Oktober |November|Dezember

110504  |05:42 | 06:34 |07:26 18:14 (WEA04) | 07:22 | 08:16

12157 |21:24 | 20:19 119:07 13 1827 (WEA04) | 1658 | 16:15

210505 | 0544 | 06:36 |07:28 18:12 (WEA04) | 0724 | 08:17

12157 2122 | 20:17 [19:05 16  18:28 (WEA04) [16:56 [ 16:14

310505 | 0545 | 06:38 19:27 (WEA02) | 07:29 18:12 (WEA04) [ 07:26 | 08:19

12156 |21:20 | 20:14 7 19:34 (WEA02) [ 19:02 16  18:28 (WEA04) | 1654 | 16:13

410506 | 0547 | 06:39 19:25 (WEAQ2) | 07:31 18:11 (WEA04) | 07228 | 08:20

|21:56 | 21:18 2012 11 19:36 (WEA02) [ 19:00 18 18:29 (WEAD4) [ 1652 [ 16:13

5]05:07 | 0548 | 06:41 19:23 (WEA02) | 07:33 18:11 (WEAO4) [ 07:30 | 08:22

12155 |21:17 120110 13 19:36 (WEAO2) [ 18:58 17  18:28 (WEA04) [ 1650 | 16:12

6]05:08 | 05:50 | 06:43 19:23 (WEAQ2) | 07:35 18:10 (WEA04) | 07:32 | 08:23

|21:55 | 21:15 2007 14 19:37 (WEA02) | 18:55 17 1827 (WEAD4) [ 1649 [ 16:12

710509 | 0552 | 06:45 19:22 (WEA02) | 07:36 17:45 (WEA05) | 07:34 | 08:24

|21:54  |21:13 |2005 15 19:37 (WEA02) | 18:53 24  18:26 (WEAD4) [16:47 [ 16:11

8105:10 | 05:53 | 06:46 19:21 (WEA02) | 07:38 17:43 (WEA05) | 07:35 | 08:26

|21:53 | 21:11 12008 15 19:36 (WEA02) | 18:50 25 18:24 (WEAO4) [ 16:45 | 16:11

90511 | 0555 | 06:48 19:22 (WEAQ2) | 07:40 17:41 (WEA05) | 07:37 | 08:27

12153 |21:09 2000 12 19:34 (WEA02) | 18:48 24 1821 (WEAD4) [ 1643 [ 16:10

1010512 0557 | 06:50 19:22 (WEA02) | 07:42 17:40 (WEAO05) | 07:39 | 08:28

12152 2107 1958 10 19:32 (WEA02) | 18:46 19 1759 (WEAD5) | 1642 | 16:10

1110513 0558 | 06:51 19:22 (WEAQ2) | 07:44 17:39 (WEA05) | 07:41 | 08:29

|2151 | 21:05 | 19555 7 19:29 (WEA02) | 18:43 20  17:59 (WEA05) | 16:40 | 16:10

12 05:14 | 06:00 | 06:53 19:25 (WEA02) | 07:45 17:37 (WEADS) | 07:43 | 08:30

121:50 | 21:08 | 1953 2 1927 (WEA02) | 18:41 22 17:59 (WEA05) | 16:38 | 16:10

13105:15 | 06:02 | 06:55 | 07:47 17:37 (WEA05) | 07:45 | 08:31

|21:49 | 21:01 | 1951 118:39 22 1759 (WEA05) | 16:37 | 16:09

1410516 | 06:04 | 06557 | 07:49 17:37 (WEA05) | 07:47 | 08:32

|21:48 | 20:59 | 19:48 18:37 22 17:59 (WEA05) [16:835  [16:09

15105117 | 06:05 20:11 (WEAO1) | 06:58 | 07:51 17:37 (WEA05) | 07:48 |1 08:33

|21:47 | 20557 7 20:18 (WEAO1) | 19:46 |18:3¢ 21 17:58 (WEAD5) [16:34 | 16:09

160519 | 06:07 2009 (WEAD1) | 07:00 | 07:53 17:37 (WEAQ05) | 0750 | 08:34

|21:46  |20:55 11 20:20 (WEAO1) | 19:43 118:32 21 1758 (WEA05) | 16:32 | 16:09

17 105:20 | 06:09 20:09 (WEAO01) | 07:02 | 07:54 17:38 (WEADS) | 07:52 | 08:35

|21:45  |20:53 12 2021 (WEAD1) | 19:41 118:30 19 17:57 (WEA05) [16:31  [16:10

18 05:21 | 06:10 20:07 (WEAO01) | 07:03 | 07:56 17:38 (WEAD5) | 07:54 | 08:36

|21:44  |2051 14 20:21 (WEAO1) | 19:39 |18:28 18 1756 (WEA05) | 1629 | 16:10

1910523 | 06:12 20:07 (WEAO1) | 07:05 | 07:58 17:40 (WEA05) | 07:56 | 08:37

|21:43  |20:48 14 20:21 (WEAO1) | 19:36 1825 14  17:54 (WEA05) [1628  [16:10

20| 05:24 | 06:14 20:06 (WEAO1) | 07:07 | 08:00 17:42 (WEA05) | 07:58 | 08:37

|21:42  |20:46 13 20:19 (WEAD1) | 19:34 1823 10 17:52 (WEA05) [1626 | 16110

2110525 | 06:15 20:07 (WEAO1) | 07:09 | 08:02 |07:59  |08:38

|21:40  |20:44 10 20:17 (WEAO1) | 19:31 | 18:21 1625  [16:11

2210527 | 06:17 2007 (WEAD1) | 07:10 18:44 (WEA03) | 08:04 |0801  |08:38

12139 |20:42 8  20:15(WEA01) | 19:29 9 1853 (WEA03) | 18:19 |1624  |16:11

2310528 | 06:19 20:07 (WEAO1) | 07:12 18:43 (WEAO03) | 08:05 | 08:03 | 08:39

121:38 | 20:40 6 20:13 (WEAO01) [ 19:26 11 18:54 (WEA03) | 18:17 1623 [16:12

2410530 | 06:21 20:09 (WEAO1) | 07:14 18:41 (WEA03) | 08:07 |08:04  |08:39

121:36  |20:37 2 20:11 (WEAOT) [ 19224 13 18:54 (WEA03) | 18:14 1622  [16:12

2510531 | 06:22 | 07:15 18:40 (WEAO03) | 08:09 | 08:06 | 08:40

12135 20385 1922 14 18:54 (WEA03) | 18:12 |1620  [16:13

2610533 | 06:24 |07:17 18:40 (WEAQ3) | 07:11 |08:08  |08:40

2133 ]20:33 [19:19 13 18:58 (WEA0S) | 17:10 [16:19  [16:14

2710534 | 0626 10719 18:39 (WEA03) | 07:13 108:09 | 08:41

12132 2031 1917 11 18:50 (WEA03) | 17:08 |16:18  |16:14

2810536 | 06:27 | 07:21 18:40 (WEAO03) | 07:15 |08:11 | 08:41

121:30 | 20:28 | 19:14 8  18:48 (WEA03) | 17:06 |16:17 | 16:15

290537 | 06:29 | 07:22 18:20 (WEA04) | 07:17 |08:13 | 08:41

12129 |20:26 |19:12 8  18:46 (WEA03) | 17:04 |16:16  |16:16

30]05:39 | 06:31 | 07:24 18:16 (WEA04) | 07:19 |08:14 | 08:41

|21:27 | 20:24 | 19:10 11 18:27 (WEA04) | 17:02 |16:16 |16:17

310540 | 06:33 | | 07:20 | | 08:41

2125 |20:21 | | 17:00 | | 16:18

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | 97 | 204 | 378 | |
Red.Sonnenscheinwahrsch. | | 0.41 | 0.36 | 0.29 | |
Reduktion Betriebsdauer | | 1.00 | 1.00 | 1.00 | |
Reduktion Windrichtung | | 0.62 | 0.67 | 0.70 | |
Gesamte Reduktion | | 025 | 0.25 | 021 | |
Met.wahrsch.Beschattung | | 24 | 50 | 78 | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche .

Bericht PS14005.A0

¢ s
Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: - ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/73 o )
- Pool 1B und 3A P— WindGuard

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1036 - Barkweg 5, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Januar  |Februar |Méarz |April |Mai |Juni

1]08:41 | 08:13 |07:17 17:15 (WEAODS5) | 07:04 | 05:56 20:07 (WEAO01) | 05:08

|16:19  |17:09 18038 17  17:32 (WEAO5) | 19:59 |20:58 11 20:18 (WEAO1) | 21:42

210841 | 08:11 | 07:15 17:14 (WEAO5) | 07:02 | 05:54 20:09 (WEAO1) | 05:07

| 16:20 [ 17:10 | 18:05 20 17:34 (WEAODS5) | 20:01 |20:55 7 20:16 (WEAO1) | 21:43

3108:41 | 08:10 107:13 17:13 (WEAO05) | 06:59 | 05:52 | 05:06

|1621  |17:12 |18:06 21  17:34 (WEAO5) | 20:03 | 20:57 | 21:44

4108:41 | 08:08 | 07:10 17:12 (WEAOQ5) | 06:57 | 05:50 | 05:06

1622 |17:14 |1808 22  17:34 (WEAO5) | 20:05 | 20:58 | 21:45

5108:40 | 08:06 | 07:08 17:12 (WEAO05) | 06:55 19:36 (WEA02) | 05:49 | 05:05

11624 |17:16 | 1810 22  17:34 (WEAO5) | 20:07 5 19:41 (WEA02) | 21:00 | 21:46

6]08:40 | 08:04 | 07:06 17:11 (WEADS5) | 06:52 19:34 (WEAO02) | 05:47 | 05:04

1625  |17:18 1842 22 17:33 (WEAO5) | 20:08 9 19:43 (WEAO2) | 21:02 | 21:47

7108:40 | 08:03 1 07:04 17:12 (WEAOS) | 06:50 19:34 (WEAO2) | 05:45 | 05:03

11626 |17:20 | 1844 21 17:33 (WEAO5) | 20110 11  19:45 (WEAO2) | 21:04 | 21:48

8108:39 | 08:01 1 07:01 17:12 (WEAQ5) | 06:47 19:32 (WEA02) | 05:43 | 05:03

1628  |17:22 1846 21 17:33 (WEAOS) | 20112 14 19:46 (WEAO2) | 21:05 | 21:49

910839 | 07:59 | 06:59 17:12 (WEAOS) | 06:45 19:32 (WEA02) | 05:41 | 05:02

11629 |17:24 1848 28 17:53 (WEAO4) | 20114 15  19:47 (WEAO2) | 21:07 | 21:50

10108:38 1 07:57 | 06:57 17:14 (WEAO05) | 06:43 19:32 (WEA02) | 05:39 | 05:02

11630  |17:26 |1820 28 17:55 (WEAD4) | 20116 15  19:47 (WEA02) | 21:09 | 21:51

11 08:37 | 07:55 | 06:54 17:16 (WEADS5) | 06:40 19:33 (WEA02) | 05:37 | 05:01

| 16:32 | 17:28 | 18:21 28  17:57 (WEA04) | 20:17 13 19:46 (WEA02) | 21:10 | 21:52

12| 08:37 1 07:53 | 06:52 17:18 (WEADS) | 06:38 19:33 (WEA02) | 05:36 | 05:01

| 16:33 | 17:30 | 18:23 24 17:57 (WEA04) | 20:19 11 19:44 (WEA02) | 21:12 |21:53

13108:36 1 07:51 | 06:50 17:40 (WEA04) | 06:36 19:35 (WEA02) | 05:34 | 05:01

| 16:35 | 17:32 | 18:25 18 17:58 (WEA04) | 20:21 8 19:43 (WEA02) | 21:14 |21:53

14| 08:35 | 07:49 | 06:47 17:39 (WEAQ4) | 06:34 1 05:32 | 05:00

| 16:36 | 17:34 | 18:27 18 17:57 (WEA04) | 20:23 |21:15 | 21:54

15108:34 | 07:47 | 06:45 17:40 (WEA04) | 06:31 105:31 | 05:00

|16:38  |17:36 1829 17  17:57 (WEAO4) | 20:25 |21:17 | 21:54

16]08:33 | 07:45 | 06:42 17:41 (WEA04) | 06:29 | 05:29 | 05:00

| 16:40 | 17:38 | 18:31 15 17:56 (WEA04) | 20:26 |21:19 | 21:55

17108:33 107:43 | 06:40 17:41 (WEA04) | 06:27 |05:27 | 05:00

116:41 | 17:40 |18:32 13  17:54 (WEAO4) | 20:28 |21:20 | 21:56

18108:32 |1 07:41 | 06:38 17:43 (WEA04) | 06:24 | 05:26 | 05:00

| 16:43 | 17:42 | 18:34 13 18:10 (WEA03) | 20:30 |21:22 | 21:56

19108:30 | 07:39 | 06:35 17:46 (WEA04) | 06:22 | 05224 | 05:00

| 16:45 | 17:44 | 18:36 8 18:11 (WEA03) | 20:32 |21:23 | 21:56

20 08:29 107:37 | 06:33 18:03 (WEAQ3) | 06:20 |105:23 | 05:00

| 16:46 | 17:45 | 18:38 11 18:14 (WEAO03) | 20:33 |21:25 | 21:57

210828  |07:35 | 06:30 18:02 (WEA03) | 06:18 | 05:21 | 05:00

| 16:48 | 17:47 | 18:40 13 18:15 (WEA03) | 20:35 |21:27 | 21:57

22 08:27 107:33 | 06:28 18:02 (WEA03) | 06:15 105:20 | 05:00

| 16:50 | 17:49 | 18:41 14 18:16 (WEA03) | 20:37 |21:28 |21:57

23] 08:26 1 07:31 | 06:26 18:03 (WEA03) | 06:13 20:10 (WEAO01) | 05:19 | 05:00

| 16:52 | 17:51 | 18:43 13 18:16 (WEA03) | 20:39 2 20112 (WEAO1) | 21:30 | 21:57

2410825 | 07:28 | 06:23 18:02 (WEA03) | 06:11 20:09 (WEAD1) | 05:17 | 05:00

| 16:54 | 17:53 | 18:45 13 18:15 (WEA03) | 20:41 5 20:14 (WEAO1) | 21:31 |21:58

25]08:23 1 07:26 | 06:21 18:04 (WEAOQ3) | 06:09 20:08 (WEA01) | 05:16 | 05:01

116:55 | 17:55 | 18:47 9 18:13 (WEA03) | 20:42 8 20:16 (WEAOT) |21:32 |21:58

260822 | 07:24 | 06:18 18:06 (WEAQ3) | 06:07 20:07 (WEAO1) | 05:15 | 05:01

| 16:57 | 17:57 | 18:49 4 1810 (WEA03) | 20:44 10 20:17 (WEAO1) | 21:34 |21:58

2710820 | 0722 1719 (WEA05) | 06:16 | 06:05 20:06 (WEAO1) | 05:13 | 05:02

11659 |17:59 11 17:30 (WEAO5) | 18:50 |20:46 13 20:19 (WEAO1) | 21:35 | 21:58

28108:19 | 07:20 17:17 (WEAOS) | 06:14 | 06:03 20:06 (WEAO1) | 05:12 | 05:02

| 17:01 | 18:01 15 17:32 (WEAOS) | 18:52 | 20:48 14 20:20 (WEAO1) | 21:37 | 21:58

29108:18 | | 06:11 | 06:01 20:06 (WEAO1) | 05:11 | 05:03

[17:03 | | 18:54 | 20:50 14 20:20 (WEAO1) | 21:38 |21:57

30]08:16 | | 07:09 | 05:58 20:07 (WEA01) | 05:10 | 05:03

| 17:05 | | 19:56 | 20:51 12 20:19 (WEAO1) | 21:39 | 21:57
3110814 | | 07:06 | | 05:09 |
117:07 | | 19:58 | | 21:40 |

Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | | 26 | 453 | 179 | 18 |
Red.Sonnenscheinwahrsch. | | 0.29 | 0.27 | 0.39 | 0.45 |
Reduktion Betriebsdauer | | 1.00 | 1.00 | 1.00 | 1.00 |
Reduktion Windrichtung | | 0.70 | 0.69 | 0.64 | 0.62 |
Gesamte Reduklion | | 020 | 0.19 | 0.25 | 0.28 |
Met.wahrsch.Beschattung | | 5 | 84 | 44 | 5 |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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, Deutsche .
Bericht PS14005.A0

¢ s
Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: - ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /74 o )
- Pool 1B und 3A P— WindGuard

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1036 - Barkweg 5, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Juli |August |September |Oktober |November|Dezember

110504  |05:42 | 06:34 19:33 (WEA02) | 07:26 18:19 (WEA04) | 07:22 | 08:16

12157 |21:24 2019 11 19:44 (WEA02) | 19:07 17 1836 (WEAD4) [ 16:58 [ 16:15

210505 | 0544 | 06:36 19:32 (WEA02) | 07:28 17:59 (WEA05) | 0724 | 08:17

12157 2122 2017 13 19:45 (WEA02) [ 19:05 19 18:36 (WEAD4) [ 1656 [ 16:14

3105:05 | 05:45 | 06:38 19:30 (WEAQ2) | 07:29 17:54 (WEA05) | 07:26 | 08:19

12156 |21:20 |20:14 15 19:45 (WEA02) | 19:02 28 1835 (WEAD4) | 1654 | 16:13

410506 | 0547 | 06:39 19:30 (WEAQ2) | 07:31 17:52 (WEA05) | 07:28 | 08:20

|21:56 | 21:18 2012 15 19:45 (WEA02) [ 19:00 30 18334 (WEAD4) [ 1652 [ 16:13

5]05:07 | 0548 | 06:41 19:29 (WEA02) | 07:33 17:51 (WEAO05) [ 07:30 | 08:22

12155 |21:17 2010 14 19:43 (WEAO2) | 18:58 28 18331 (WEA04) [ 1650 | 16:12

6]05:08 | 05:50 | 06:43 19:30 (WEAQ2) | 07:35 17:49 (WEA0S) | 07:32 | 08:23

12155 |21:15 2007 11 19:41 (WEA02) | 18:55 25  18:28 (WEAD4) [ 1649 [ 16:12

710509 | 0552 | 06:45 19:30 (WEA02) | 07:36 17:48 (WEA05) | 07:34 | 08:24

12154 |21:13 | 20:05 9 19:39 (WEA02) | 18:53 21  18:09 (WEA05) |16:47 | 16:11

8105:10 | 05:53 | 06:46 19:31 (WEAQ2) | 07:38 17:47 (WEA05) | 07:35 | 08:26

12153 |21:11 | 20:03 5 19:36 (WEA02) | 18:50 22  18:09 (WEAO05) [ 16:45 | 16:11

90511 | 0555 | 06:48 | 07:40 17:47 (WEA05) | 07:37 | 08:27

]21:53 | 21:09 | 20:00 |18:48 22 18.09 (WEA05) | 1643 | 16:10

1010512 0557 | 06:50 | 07:42 17:47 (WEA05) | 07:39 | 08:28

12152 2107 | 19558 |18:46 22 18:09 (WEAD5) [16:42  [16:10

1110513 0558 20:19 (WEAD1) | 06:51 | 07:44 17:47 (WEA05) | 07:41 | 08:29

|2151 | 21:05 5 20:24 (WEAO1) | 19555 118:43 22 18.09 (WEA05) | 16:40 | 16:10

12 05:14 | 06:00 20:17 (WEAOT1) | 06:53 | 07:45 17:47 (WEADS) | 07:43 | 08:30

121:50 | 21:08 9 20:26 (WEAO1) | 19553 |18:41 20 18:07 (WEA05) [16:38  [16:10

13105:15 | 06:02 20:15 (WEAOQ1) | 06:55 | 07:47 17:47 (WEA05) | 07:45 | 08:31

|21:49  |21:01 12 2027 (WEAO1) | 19:51 118:39 19 1806 (WEA05) | 16:37 | 16:09

1410516 | 06:04 20:15 (WEAO1) | 06:57 | 07:49 17:48 (WEA05) | 07:47 | 08:32

|21:48  |2059 13 20:28 (WEAO1) | 19:48 118:37 17 1805 (WEA05) | 1635 | 16:09

15105117 | 06:05 20:14 (WEAO1) | 06:58 1 07:51 17:50 (WEAO05) | 07:48 108:33

|21:47  |2057 13 2027 (WEAD1) | 19:46 |18:34 13 18:03 (WEAD5) [16:34 | 16:09

160519 | 06:07 20:14 (WEAD1) | 07:00 | 07:53 17:52 (WEAQ5) | 0750 | 08:34

|21:46  |20:55 13 20:27 (WEAO1) | 19:43 | 18:32 8  18:00 (WEA05) | 1632  |16:09

17 105:20 | 06:09 20:14 (WEA01) | 07:02 | 07:54 |07:52 | 08:35

|21:45  |20:53 12 2026 (WEAD1) | 19:41 | 18:30 1631  [16:10

18 05:21 | 06:10 20:13 (WEAO01) | 07:03 18:55 (WEAQ3) | 07:56 |07:54 | 08:36

|21:44  |2051 10 20:23 (WEAO1) | 19:39 2 1857 (WEA03) | 18:28 1629  |16:10

1910523 | 06:12 20:14 (WEAO1) | 07:05 18:51 (WEA03) | 07:58 |0756 0837

|21:43 | 20:48 8  20:22 (WEA01) | 19:36 9 19:00 (WEA03) | 18:25 |1628  [16:10

2010524 | 06:14 20:14 (WEAD1) | 07:07 18:49 (WEAQ3) | 08:00 |0758 0837

|21:42 | 20:46 5 20:19 (WEAOT) [ 1934 12 19:01 (WEA03) | 18:23 |1626  [16:10

2110525 | 06:15 20:16 (WEAO1) | 07:09 18:48 (WEAQ3) | 08:02 |0759  |08:38

|21:40 | 20:44 12017 (WEAD1) [19:31 14 19:02 (WEA03) | 18:21 1625  [16:11

2210527 | 06:17 | 07:10 18:48 (WEAO03) | 08:04 | 08:01 |108:38

12139 |20:42 1929 14 19:02 (WEA03) | 18:19 |1624  |16:11

2310528 | 06:19 |07:12 18:47 (WEAO03) | 08:05 | 08:03 | 08:39

|21:38 | 20:40 19226 14 19:01 (WEA03) | 18:17 1623 [16:12

2410530 | 06:21 | 07:14 18:47 (WEA03) | 08:07 |08:04  |08:39

121:36  |20:37 1924 11 18:58 (WEA03) | 18:14 1622  [16:12

2510531 | 06:22 | 07:15 18:47 (WEAOQ3) | 08:09 | 08:06 | 08:40

12135 20385 | 19:22 8 1855 (WEA03) | 18:12 |1620  [16:13

2610533 | 06:24 |07:17 18:26 (WEA04) | 07:11 |08:08  |08:40

2133 ]20:33 [19:19 13 18:53 (WEA03) | 17:10 [16:19 1614

27105:34 | 06:26 | 07:19 18:23 (WEA04) | 07:13 1 08:09 1 08:40

12132 2031 1917 12 18:35 (WEA04) | 17:08 |16:18  |16:14

2810536 | 06:27 | 07:21 18:21 (WEA04) | 07:15 |08:11 | 08:41

121:30 | 20:28 1914 15  18:36 (WEA04) | 17:06 |16:17 1615

290537 | 06:29 | 07:22 18:21 (WEA04) | 07:17 |08:13 | 08:41

12129 |20:26 1912 16 18:37 (WEA04) | 17:04 |16:16  |16:16

30]05:39 | 06:31 | 07:24 18:20 (WEA04) | 07:19 |08:14 | 08:41

|21:27 | 20:24 | 19:10 17 18:37 (WEA04) | 17:02 |16:16 |16:17

310540 | 06:33 19:34 (WEA02) | | 07:20 | | 08:41

12125 2021 9 19:43 (WEA02) | | 17:00 | | 16:18

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | 110 | 250 | 333 | |
Red.Sonnenscheinwahrsch. | | 0.41 | 0.36 | 0.29 | |
Reduktion Betriebsdauer | | 1.00 | 1.00 | 1.00 | |
Reduktion Windrichtung | | 0.62 | 0.67 | 0.70 | |
Gesamte Reduktion | | 025 | 0.25 | 021 | |
Met.wahrsch.Beschattung | | 28 | 62 | 68 | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Ausdruck/Seite

12.09.2014 16:18/75

Lizenzierter Anwender:

Deutsche WindGuard GmbH
Oldenburger Str. 65
DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

Projek:

VC13270_Heinfelde

Beschreibung:
Mit neuen 10s Am
Pool 1B und 3A

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1037 - Barkweg 4, 26188 Edewecht
Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tdgliche Sonnenstunden) [BREMEN]

Referenzjahr fiir Kalender 2014 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
153 2.81 3.16 542 718 591 6.09 6.01 4.64 3.11 1.99 1.07
Betriebsdauer je Sektor
N NNO ONO O OSO 88O § SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie
|Januar  |Februar |Méarz |April |Mai |Juni
1]08:41 | 08:13 |07:17 16:30 (WEADS) | 07:04 | 05:56 20:11 (WEAO01) | 05:08
|16:19  |17:09 1803 82 17:33 (WEAO4) | 19:59 |20:58 14 20:25 (WEAOT) | 21:42
210841 | 08:11 | 07:15 16:32 (WEAO5) | 07:02 | 05:54 20:10 (WEAO1) | 05:07
| 16:20 [ 17:10 | 18:05 33 17:35 (WEA04) | 20:01 |20:55 17 20:27 (WEAO1) | 21:43
3108:41 | 08:10 107:13 16:34 (WEAO05) | 06:59 | 05:52 20:11 (WEAO1) | 05:06
|1621  |17:12 |18:06 81  17:37 (WEAO4) | 20:03 |20:57 17 20:28 (WEAOT) | 21:44
4108:41 | 08:08 |07:11 17:17 (WEAQ4) | 06:57 | 05:50 20:10 (WEAO01) | 05:06
1622 |17:14 |1808 20 17:37 (WEAO4) | 20:05 |2058 18  20:28 (WEAO1) | 21:45
5108:40 | 08:06 | 07:08 17:17 (WEA04) | 06:55 19:34 (WEA02) | 05:49 20:10 (WEAO1) | 05:05
11624 |17:16 | 1840 21  17:38 (WEAD4) | 20:07 8  19:42 (WEA02) |21:00 17  20:27 (WEAO1) | 21:46
610840  |08:04 | 07:06 17:16 (WEA04) | 06:52 19:30 (WEA02) | 05:47 20:10 (WEAO1) | 05:04
1625  |17:18 1842 22 17:38 (WEAO4) | 20:08 13  19:43 (WEA02) |21:02 17  20:27 (WEAO1) | 21:47
7108:40 | 08:03 1 07:04 17:15 (WEA04) | 06:50 19:29 (WEAO2) | 05:45 20:10 (WEAO1) | 05:03
11626 |17:20 | 1844 23 17:38 (WEA04) |20:10 15 19:44 (WEAO2) |21:04 16  20:26 (WEAD1) | 21:48
8(08:39 | 08:01 | 07:01 17:15 (WEA04) | 06:47 19:28 (WEA02) | 05:43 20:11 (WEAO1) | 05:03
1628  |17:22 18146 23  17:38 (WEAO4) | 20:12 17  19:45 (WEAO2) |21:05 16  20:27 (WEAO1) | 21:49
910839 | 07:59 | 06:59 17:15 (WEAQ4) | 06:45 19:27 (WEA02) | 05:41 20:11 (WEAO1) | 05:02
11629 |17:24 | 1848 22 17:37 (WEAO4) | 20114 18  19:45 (WEA02) |21:07 14  20:25 (WEAO1) | 21:50
10]08:38 | 07:57 | 06:57 17:15 (WEA04) | 06:43 19:26 (WEA02) | 05:39 20:12 (WEAO1) | 05:02
11630  |17:26 |1820 22 17:37 (WEAD4) | 20116 19  19:45 (WEA02) |21:09 12  20:24 (WEAO1) | 21:51
1110837  |07:55 | 06:54 17:16 (WEA04) | 06:40 19:26 (WEA02) | 05:37 20:14 (WEAO1) | 05:01
| 16:32 | 17:28 | 18:21 20  17:36 (WEA04) | 20:17 19 19:45 (WEA02) | 21:10 9 20:23 (WEAO1) | 21:52
12| 08:37 1 07:53 16:36 (WEAODS5) | 06:52 17:17 (WEA04) | 06:38 19:25 (WEA02) | 05:36 20:16 (WEAO1) | 05:01
| 16:33 | 17:30 12 16:48 (WEAD5) | 18:23 17 17:34 (WEA04) | 20:19 19 19:44 (WEA02) | 21:12 5 20:21 (WEAO1) | 21:53
13108:36 1 07:51 16:34 (WEAO05) | 06:50 17:18 (WEA04) | 06:36 19:26 (WEA02) | 05:34 | 05:01
| 16:35 | 17:32 16 16:50 (WEAOS) | 18:25 15 17:33 (WEA04) | 20:21 18 19:44 (WEA02) | 21:14 |21:53
14| 08:35 | 07:49 16:32 (WEAD5) | 06:47 17:20 (WEAOQ4) | 06:34 19:26 (WEA02) | 05:32 | 05:00
11636 |17:34 20 1652 (WEAOS5) | 1827 17  18:02 (WEA0S) |20:23 17  19:43 (WEA02) | 21:15 | 21:54
15108:34 | 07:47 16:31 (WEA05) | 06:45 17:52 (WEA03) | 06:31 19:27 (WEA02) | 05:31 | 05:00
116:38  |17:36 23 1654 (WEAD5) [ 1829 12  18.04 (WEA03) [20:25 15  19:42 (WEAO2) | 21:17 | 21:55
16]08:33 | 07:45 1629 (WEA05) | 06:42 1751 (WEA03) | 06:29 19:28 (WEA02) | 05:29 | 05:00
| 16:40 | 17:38 25 16:54 (WEA05) | 18:31 15 18:06 (WEA03) | 20:26 11 19:39 (WEA02) | 21:19 | 21:55
17108:33 107:43 16:28 (WEAODS5) | 06:40 17:49 (WEAO03) | 06:27 19:31 (WEA02) | 05:27 | 05:00
| 16:41 | 17:40 27  16:55 (WEA05) | 18:32 17 18:06 (WEA03) | 20:28 6 19:37 (WEA02) | 21:20 |21:56
18108:32 |1 07:41 16:27 (WEAO5) | 06:38 17:49 (WEAOQ3) | 06:24 | 05:26 | 05:00
| 16:43 | 17:42 29  16:56 (WEA05) | 18:34 18 18:07 (WEA03) | 20:30 |21:22 | 21:56
19108:30 | 07:39 16:27 (WEA05) | 06:35 17:48 (WEAQ3) | 06:22 | 05224 | 05:00
| 16:45 | 17:44 29  16:56 (WEA05) | 18:36 18 18:06 (WEA03) | 20:32 |21:23 | 21:56
20 08:29 107:37 16:27 (WEAOD5) | 06:33 17:48 (WEAO03) | 06:20 |105:23 | 05:00
| 16:46 | 17:45 30 16:57 (WEA05) | 18:38 18 18:06 (WEA03) | 20:34 |21:25 | 21:57
210828  |07:35 1627 (WEA05) | 06:30 17:48 (WEA03) | 06:18 | 05:21 | 05:00
|16:48  |17:47 80 1657 (WEAO5) | 1840 17  18:05 (WEA0S) | 20:35 |21:27 | 21:57
22 08:27 107:33 16:26 (WEAOD5) | 06:28 17:49 (WEAO03) | 06:16 105:20 | 05:00
11650  |17:49 30 1656 (WEAO5) | 1841 15  18:04 (WEA03) | 20:37 |21:28 | 21:57
23] 08:26 1 07:31 16:26 (WEAO05) | 06:26 17:51 (WEA03) | 06:13 |05:19 | 05:00
| 16:52 | 17:51 31 16:57 (WEA05) | 18:43 12 18:03 (WEA03) | 20:39 121:30 | 21:57
2410825 | 07:28 16:27 (WEA05) | 06:23 17:52 (WEA03) | 06:11 10517 | 05:00
| 16:54 | 17:53 30 16:57 (WEA05) | 18:45 7 17:59 (WEA03) | 20:41 121:31 |21:58
25]08:23 1 07:26 16:27 (WEAO05) | 06:21 | 06:09 | 05:16 | 05:01
116:55  |17:55 29  16:56 (WEA05) | 18:47 | 20:42 |21:32 |21:58
260822 | 07:24 16:27 (WEA05) | 06:18 | 06:07 |05:15 | 05:01
| 16:57 | 17:57 28 16:55 (WEAO05) | 18:49 | 20:44 121:34 |21:58
271 08:20 | 07:22 16:28 (WEAO05) | 06:16 | 06:05 105:13 | 05:02
11659 |17:59 26 1654 (WEAO5) | 18:50 | 20:46 |21:35 | 21:58
28108:19 | 07:20 16:29 (WEAOS) | 06:14 | 06:03 20:17 (WEAOD1) | 05:12 | 05:02
| 17:01 | 18:01 24 16:53 (WEA05) | 18 52 | 20:48 4 2021 (WEAO1) | 2137 | 21:58
29108:18 | | 06:1 | 06:01 20:14 (WEAO1) | 05:11 | 05:03
117:03 | | 184 54 | 20:50 8  20:22 (WEAO1) | 21:38 | 21:57
30]08:16 | | 07:09 | 05:59 20:12 (WEA01) | 05:10 | 05:03
| 17:05 | | 19:56 | 20:51 12 20:24 (WEAO1) | 21:39 | 21:57
3110814 | | 07:06 | | 05:09 |
117:07 | | 19:58 | | 21:40 |
Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | | 439 | 467 | 219 | 172 |
Red.Sonnenscheinwahrsch. | | 0.29 | 0.27 | 0.39 | 0.45 |
Reduktion Betriebsdauer | | 1.00 | 1.00 | 1.00 | 1.00 |
Reduktion Windrichtung | | 0.72 | 0.70 | 0.65 | 0.62 |
Gesamte Reduklion | | 021 | 0.19 | 0.25 | 0.28 |
Met.wahrsch.Beschattung | | 91 | 87 | 56 | 48 |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S

Tag im Monat

Sonnenaufgang

(SS:MM)

Zeitpunkt (SS:MM) Schattenanfang

zeit wie Bezt

)

(WEA mit erstem Schatten)

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

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/76
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269
SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1037 - Barkweg 4, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tdgliche Sonnenstunden) [BREMEN]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

j U 2014
Referenzjahr fir Kalender 0 153 281 3.46 542 7.18 591 6.09 6.01 464 3.41 1.99 1.07
Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie
|Juli |August |September |Oktober |November|Dezember
110504 | 05:42 | 06:34 19:25 (WEAQ02) | 07:26 17:58 (WEA04) | 07:22 | 08:16
|21:57 | 21:24 2019 19 19:44 (WEA02) | 19:07 17 18:40 (WEA03) [ 16:58 | 16:15
20505 0544 20:25 (WEAQ1) | 06:36 19:25 (WEA02) | 07:28 17:56 (WEAD4) |07:24 | 08:17
|21:57  |21:22 7 20:832(WEAO1)|20117 19  19:44 (WEAO2) | 19:05 16  18:12 (WEAD4) |1656 | 16:14
310505 0545 20:23 (WEAQ1) | 06:38 19:24 (WEA02) | 07:29 1754 (WEA04) |07:26 | 08:19
2156 |21:20 11 20:34 (WEAO1) | 20:14 19 19:43 (WEA02) | 19:02 19 1813 (WEA04) | 1654 | 16:13
410506 0547 20:22 (WEAO1) | 06:40 19:24 (WEA02) | 07:31 17:53 (WEAD4) |07:28 | 08:20
|21:56  |21:18 13 20:35(WEAO1) 2012 19 19:43 (WEA02) | 19:00 21  18:14 (WEA04) [1652 | 16:13
510507 0548 20:21 (WEAO1) | 06:41 19:24 (WEA02) | 07:33 17:53 (WEA04) [ 07:30 | 08:22
|21:55 21117 15 20:36 (WEAD1) | 20:10 17  19:41 (WEA02) | 18:58 22  18:15 (WEAD4) [1650 | 16:12
610508 0550 20:20 (WEAQT1) | 06:43 19:25 (WEAQ2) | 07:35 1751 (WEAD4) |07:32 | 08:23
|21:55  |21:15 16 20:36 (WEAD1) [20:07 15  19:40 (WEA02) [ 18:55 23  18:14 (WEA04) | 16:49 | 16:12
710509 0552 20:20 (WEAQT1) | 06:45 19:26 (WEA02) | 07:36 1751 (WEAD4) |07:34 | 08:24
|21:54 21113 17  20:37 (WEAD1) | 2005 13 19:39 (WEAO2) | 18:53 23  18:14 (WEAD4) [1647  |16:11
810510 | 05:53 20:19 (WEAO1) | 06:46 19:28 (WEAQ2) | 07:38 17:51 (WEA04) | 07:35 | 08:26
121553 |21:41 17 20:36 (WEAO1) | 20:03 8 19:36 (WEA02) | 1851 22 18:13 (WEA04) |16:45 | 16:11
90511 | 0555 20:19 (WEAQT1) | 06:48 | 07:40 17:51 (WEAD4) |07:37 | 08:27
|21:53  |21:09 18  20:37 (WEAO1) | 20:00 |18:48 22 1813 (WEA04) [16:43  [16:10
1010512 |05:57 20:19 (WEAO1) | 06:50 | 07:42 17:52 (WEA04) [ 07:39 | 08:28
|21:52  |21:07 17  20:36 (WEAD1) | 19:58 |18:46 20 18:12 (WEAD4) |16:42 | 16:10
1110513 |05:58 20:19 (WEAO1) | 06551 | 07:44 1710 (WEAD5) |07:41 | 08:29
|21551  [21:05 17 20:36 (WEAO1) | 19:55 |18:44 29 1811 (WEA04) [16:40  [16:10
12 05:14 | 06:00 20:20 (WEAOT) | 06:53 | 07:45 17:06 (WEADS) | 07:43 | 08:30
12150 |21:03 16  20:36 (WEAD1) | 19:53 |18:41 32 1809 (WEAD4) 1638  |16:10
13 05:15 | 06:02 20:20 (WEAO1) | 06:55 | 07:47 17:04 (WEA05) | 07:45 | 08:31
|21:49  |21:01 13 20:33 (WEAO1) | 19:51 118:39 33 1807 (WEA04) [ 1637  |16:09
14105116 | 06:04 20:21 (WEAQ1) | 06:57 | 07:49 17:02 (WEAD5) |07:47 | 08:32
|21:48  |20:59 11 20:32 (WEAO1) | 19:48 [18:37 30  18:04 (WEA04) [16:35  [16:09
15105117 | 06:05 20:22 (WEAOT) | 06:58 | 07:51 17:01 (WEA05) | 07:48 |1 08:33
|21:47  |20:57 7 20:29 (WEAO1) | 19:46 |18:34 25 17:26 (WEAD5) |16:34 | 16:09
16| 05:19 | 06:07 20:26 (WEAOQ1) | 07:00 | 07:53 16:59 (WEAO05) | 07:50 | 08:34
|21:46  |20:55 1 2027 (WEAO1) | 19:43 |18:32 28 17:27 (WEA0S) [1632  [16:10
17 105:20 | 06:09 | 07:02 | 07:54 16:59 (WEAO05) | 07:52 | 08:35
|21:45 2053 | 19:41 |18:30 28 17:27 (WEA05) [16:31  [16:10
18 05:21 | 06:10 | 07:03 | 07:56 16:58 (WEAO0S) | 07:54 | 08:36
|21:44 | 20:51 | 19:39 |18:28 30 17:28 (WEA0S) [1629  [16:10
1910523 | 06:12 | 07:05 | 07:58 1658 (WEA05) |07:56 | 08:37
|21:43 | 20:48 | 19:36 1825 30 17:28 (WEA05) [16:28  [16:10
20| 05:24 | 06:14 | 07:07 18:39 (WEAO03) | 08:00 16:57 (WEA05) | 07:58 | 08:37
|21:42 | 20:46 | 19:34 6 18:45 (WEA03) [ 18:23 31 17:28 (WEAO5) | 1626 [ 16:10
2110525 | 06:15 | 07:09 18:36 (WEA03) | 08:02 16557 (WEA05) |0759 | 08:38
|21:40 | 20:44 [1931 12 18:48 (WEA03) [ 18:21 31  17:28 (WEA05) [16:25 [ 16:11
2210527 | 06:17 | 07:10 18:35 (WEAO03) | 08:04 16:57 (WEAO05) | 08:01 | 08:39
|21:39 | 20:42 |19:29 14 18:49 (WEAD3) | 18:119 30  17:27 (WEAD5) | 16:24 | 16:11
2310528 | 06:19 |07:12 18:34 (WEAO03) | 08:05 16:57 (WEA0S) | 08:03 | 08:39
|21:38 | 20:40 1926 16  18:50 (WEA03) | 18:17 30 1727 (WEAD5) [ 16:23 [ 16:12
2410530 | 06:21 | 07:14 18:32 (WEA03) | 08:07 1657 (WEA05) |08:05 | 08:40
|21:36 | 20:87 |19:24 17 18:49 (WEA03) | 18:14 30  17:27 (WEADS) | 1622 | 16:12
2510531 | 06:22 | 07:15 18:32 (WEAO03) | 08:09 16:58 (WEAO5S) | 08:06 | 08:40
|21:35  |20:35 |19:22 18  18:50 (WEA03) | 18:12 28  17:26 (WEAD5) | 1620 | 16:13
260533 | 06:24 | 07:17 18:32 (WEA03) | 07:11 15558 (WEAD5) |08:08 | 08:40
|21:33  |20:33 [19:19 17  18:49 (WEA03) | 17:10 27  16:25 (WEADS) |16:19 | 16:14
2710534 | 06:26 19:33 (WEA02) | 07:19 18:31 (WEA03) | 07:13 15:59 (WEA05) | 08:10 | 08:41
|21:32  |20:31 7 19:40 (WEA02) | 19:17 17  18:48 (WEAD3) | 17:08 25  16:24 (WEADS) | 16:18 | 16:14
2810536 | 06:28 19:29 (WEA02) | 07:21 18:31 (WEA03) | 07:15 16:00 (WEA05) | 08:11 | 08:41
121:30  |20:28 12 1941 (WEA02) [ 19114 16  18:47 (WEA03) [17:06 23  16:23 (WEA05) | 16:17 | 16:15
290537 | 06:29 19:28 (WEA02) | 07:22 18:32 (WEAO03) | 07:17 16:02 (WEAO0S) | 08:13 | 08:41
|21:29  |20:26 15 19:43 (WEA02) 1912 14  18:46 (WEA03) | 17:04 19 1621 (WEADS) |16:16 | 16:16
3010539 | 06:31 19:27 (WEA02) | 07:24 18:02 (WEA04) | 07:19 16:04 (WEA05) | 08:14 | 08:41
|21:27 | 20:24 17 19:44 (WEA02) | 19:10 16 18:43 (WEA03) | 17:02 15 16:19 (WEAO05) | 16:16 |16:17
310540  |06:33 19:25 (WEA02) | | 07:20 16:07 (WEAD5) | | 08:41
|21:25 2022 19 19:44 (WEAD2) | | 17:00 9 16116 (WEA0S5) | |16:18
Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | 266 | 292 | 768 | |
Red.Sonnenscheinwahrsch. | | 0.41 | 0.36 | 0.29 | |
Reduktion Betriebsdauer | | 1.00 | 1.00 | 1.00 | |
Reduktion Windrichtung | | 063 | 0.67 | 0.71 | |
Gesamte Reduktion | | 0.26 | 0.25 | 0.21 | |
Met.wahrsch.Beschattung | | 68 | 72 | 161 | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /77
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1038 - Barkweg 2, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Januar  |Februar |Méarz |April |Mai |Juni

110841 0813 |07:17 16:34 (WEAOS) | 07:04 | 0556 20:13 (WEAO1) | 05:08

|16:19  |17:09 18038 27 17:01 (WEAO5) | 19:59 |20:58 12 20:25 (WEAOT) | 21:42

210841 | 08:11 | 07:15 16:36 (WEAO5) | 07:02 | 05:54 20:12 (WEAO1) | 05:07

| 16:20 [ 17:10 | 18:05 24 17:00 (WEAODS5) | 20:01 |20:55 15 20:27 (WEAO1) | 21:43

3108:41 | 08:10 107:13 16:37 (WEAO05) | 06:59 | 05:52 20:12 (WEAO1) | 05:06

|1621  |17:12 |18:06 83  17:38 (WEAO4) | 20:03 |20:57 17 20:29 (WEAOT) | 21:44

4108:41 | 08:08 |07:11 16:38 (WEAOQ5) | 06:57 | 05:50 20:12 (WEAO01) | 05:06

1622 |17:14 | 1808 34  17:39 (WEAO4) | 20:05 |2058 17 20:29 (WEAO1) | 21:45

5108:40 | 08:06 | 07:08 16:40 (WEAO05) | 06:55 | 05:49 20:11 (WEAO1) | 05:05

11624 |17:16 | 1810 33  17:41 (WEAD4) | 20:07 |21:00 17  20:28 (WEAO1) | 21:46

6]08:40 | 08:04 | 07:06 16:45 (WEAOS) | 06:52 19:35 (WEA02) | 05:47 20:11 (WEAD1) | 05:04

1625  |17:18 | 1842 25  17:42 (WEAO4) | 20:08 8  19:43 (WEAO2) [21:02 17  20:28 (WEAOT) | 21:47

7108:40 | 08:03 1 07:04 17:20 (WEA04) | 06:50 19:32 (WEAO2) | 05:45 20:11 (WEAO1) | 05:03

11626 |17:20 | 1814 22 17:42 (WEA04) |20:10 13  19:45 (WEAO2) |21:04 16 20:27 (WEAD1) | 21:48

8108:39 | 08:01 | 07:01 17:20 (WEAO4) | 06:47 19:31 (WEA02) | 05:43 20:12 (WEAO1) | 05:03

1628  |17:22 18146 22 17:42 (WEAO4) | 20:12 16  19:47 (WEAO2) |21:05 16  20:28 (WEAO1) | 21:49

910839 | 07:59 | 06:59 17:19 (WEA04) | 06:45 19:29 (WEA02) | 05:41 20:12 (WEAO1) | 05:02

11629 |17:24 18148 22 17:41 (WEAO4) | 20114 18  19:47 (WEA02) |21:07 15  20:27 (WEAO1) | 21:50

10]08:38 | 0757 | 06:57 17:19 (WEA04) | 06:43 19:29 (WEA02) | 05:39 20:13 (WEAO1) | 05:02

11630  |17:26 |1820 22 17:41 (WEAD4) | 20116 18 19:47 (WEA02) |21:09 12  20:25 (WEAO1) | 21:51

11 08:37 | 07:55 | 06:54 17:20 (WEAD4) | 06:40 19:29 (WEA02) | 05:37 20:15 (WEAO01) | 05:01

| 16:32 | 17:28 | 18:21 21 17:41 (WEA04) | 20:17 18 19:47 (WEA02) | 21:10 10 20:25 (WEAO1) | 21:52

12| 08:37 1 07:53 | 06:52 17:20 (WEA04) | 06:38 19:28 (WEA02) | 05:36 20:17 (WEAO1) | 05:01

|16:33  [17:30 1823 20 17:40 (WEAO4) | 20119 18  19:46 (WEAO2) | 21:12 5  20:22 (WEAOT) | 21:53

13108:36 1 07:51 | 06:50 17:21 (WEA04) | 06:36 19:28 (WEA02) | 05:34 | 05:01

| 16:35 | 17:32 | 18:25 18 17:39 (WEA04) | 20:21 18 19:46 (WEA02) | 21:14 |21:53

14| 08:35 | 07:49 | 06:47 17:21 (WEAQ4) | 06:34 19:28 (WEA02) | 05:32 | 05:00

| 16:36 | 17:34 | 18:27 16 17:37 (WEA04) | 20:23 18 1946 (WEA02) | 21:15 | 21:54

15]08:34 | 07:47 16:44 (WEAO5) | 06:45 17:23 (WEA04) | 06:31 19:29 (WEA02) | 05:31 | 05:00

|16:38  |17:36 11 1655 (WEAD5) | 1829 18 18.04 (WEA03) [20:25 16  19:45 (WEAO2) | 21:17 | 21:55

16]08:33 | 07:45 16:40 (WEA05) | 06:42 17:27 (WEA04) | 06:29 19:29 (WEA02) | 05:29 | 05:00

| 16:40 | 17:38 17 16:57 (WEAOS) | 18:31 16 18:07 (WEA03) | 20:26 14 19:43 (WEA02) | 21:19 | 21:55

17108:33 107:43 16:38 (WEAODS5) | 06:40 17:53 (WEAO03) | 06:27 19:31 (WEA02) | 05:27 | 05:00

| 16:41 | 17:40 21 16:59 (WEA05) | 18:32 15 18:08 (WEA03) | 20:28 10 19:41 (WEA02) | 21:20 |21:56

18108:32 |1 07:41 16:37 (WEAO5) | 06:38 17:53 (WEAQ3) | 06:24 | 05:26 | 05:00

| 16:43 | 17:42 23 17:00 (WEAO05) | 18:34 16 18:09 (WEA03) | 20:30 |21:22 | 21:56

19108:30 | 07:39 16:36 (WEAO5) | 06:35 17:51 (WEAQ3) | 06:22 | 05224 | 05:00

| 16:45 | 17:44 26 17:02 (WEA05) | 18:36 18 18:09 (WEA03) | 20:32 |21:23 | 21:56

20 08:29 107:37 16:36 (WEAOD5) | 06:33 17:51 (WEAOQ3) | 06:20 |105:23 | 05:00

| 16:46 | 17:45 27 17:03 (WEAO05) | 18:38 18 18:09 (WEAO03) | 20:34 |21:25 | 21:57

210828  |07:35 16:35 (WEA05) | 06:30 1751 (WEA03) | 06:18 | 05:21 | 05:00

|16:48  |17:47 28 17.03 (WEAO5) | 1840 17  18:08 (WEA0S) | 20:35 |21:27 | 21:57

22 08:27 107:33 16:34 (WEAD5) | 06:28 17:51 (WEAO03) | 06:16 105:20 | 05:00

11650  |17:49 29 17:03 (WEAO5) | 1841 17  18:08 (WEA03) | 20:37 |21:28 | 21:57

23] 08:26 1 07:31 16:34 (WEAOD5) | 06:26 17:52 (WEA03) | 06:13 |05:19 | 05:00

| 16:52 | 17:51 29  17:03 (WEAO05) | 18:43 15 18:07 (WEA03) | 20:39 121:30 | 21:57

2410825 | 07:28 16:34 (WEA05) | 06:23 17:53 (WEA03) | 06:11 10517 | 05:00

| 16:54 | 17:53 30 17:04 (WEAO05) | 18:45 12 18:05 (WEA03) | 20:41 121:31 |21:58

25]08:23 1 07:26 16:34 (WEAO05) | 06:21 17:55 (WEAOQ3) | 06:09 | 05:16 | 05:01

116:55  |17:55 80  17:04 (WEA05) | 18:47 7 18:02 (WEA03) | 20:42 |21:32 |21:58

260822 | 07:24 16:33 (WEA05) | 06:18 | 06:07 |05:15 | 05:01

| 16:57 | 17:57 30 17:03 (WEAO05) | 18:49 | 20:44 121:34 |21:58

271 08:20 | 07:22 16:34 (WEAO05) | 06:16 | 06:05 105:13 | 05:02

11659 |17:59 29 17:03 (WEAO5) | 18:50 | 20:46 |21:35 | 21:58

28108:19 | 07:20 16:34 (WEAOS) | 06:14 | 06:03 20:20 (WEAO1) | 05:12 | 05:02

| 17:01 | 18:01 28 17:02 (WEAO05) | 18552 | 20:48 1 20:21 (WEAO1) | 21:37 | 21:58

29108:18 | | 06:11 | 06:01 20:16 (WEAO1) | 05:11 | 05:03

117:03 | | 18:54 | 20:50 6 20:22 (WEAO1) | 21:38 | 21:57

30]08:16 | | 07:09 | 05:59 20:14 (WEAO01) | 05:10 | 05:03

| 17:05 | | 19:56 | 20:51 10 20:24 (WEAO1) | 21:39 | 21:57
3110814 | | 07:06 | | 05:09 |
117:07 | | 19:58 | | 21:40 |

Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | | 358 | 508 | 202 | 169 |
Red.Sonnenscheinwahrsch. | | 0.29 | 0.27 | 0.39 | 0.45 |
Reduktion Betriebsdauer | | 1.00 | 1.00 | 1.00 | 1.00 |
Reduktion Windrichtung | | 0.72 | 0.70 | 0.65 | 0.62 |
Gesamte Reduklion | | 021 | 0.19 | 0.25 | 0.28 |
Met.wahrsch.Beschattung | | 74 | 95 | 51 | 48 |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/78
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1038 - Barkweg 2, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Juli |August |September |Oktober |November|Dezember

110504 | 05:42 | 06:34 19:27 (WEAQ2) | 07:26 18:00 (WEAO4) | 07:22 | 08:16

12157 |21:24 2019 19 19:46 (WEA02) | 19:07 18  18:18 (WEAD4) [16:58 [ 16:15

210505 | 0544 20:26 (WEAO1) | 06:36 19:28 (WEA02) | 07:28 17:59 (WEA04) | 0724 | 08:17

12157 2122 7 20:33 (WEAOT) [20:17 18 19:46 (WEA02) | 19:05 19 1818 (WEAD4) [ 1656 | 16:14

310505 | 0545 20:24 (WEAO1) | 06:38 19:27 (WEA02) | 07:29 17:58 (WEA04) | 07:26 | 08:19

121556 |21:20 11 20:35(WEAO1) [20114 18  19:45 (WEA02) [ 19:02 21  18:19 (WEA04) | 1654 | 16:13

410506 | 0547 20:23 (WEAO1) | 06:40 19:27 (WEAQ2) | 07:31 17:57 (WEAD4) | 07:28 | 08:20

|21:56  |21:18 13 20:36 (WEAD1) [20112 17  19:44 (WEA02) [ 19:00 22  18:19 (WEA04) 1652  |16:13

5]05:07 | 0548 20:22 (WEAD1) | 06:41 19:27 (WEA02) | 07:33 17:57 (WEA04) | 07:30 | 08:22

12155 |21:17 15 2037 (WEAD1) [20110 16  19:43 (WEA02) [ 18:58 22  18:19 (WEA04) | 1650  |16:12

610508 | 0550 20:21 (WEAO1) | 06:43 19:28 (WEA02) | 07:35 17:56 (WEA04) | 07:32 | 08:23

|21:55  |21:15 16 2037 (WEAD1) [20:07 13 19:41 (WEA02) [ 18:55 22  18:18 (WEA04) | 16:49 | 16:12

710509 | 0552 20:21 (WEAO1) | 06:45 19:31 (WEA02) | 07:36 17:56 (WEA04) | 07:34 | 08:24

|21:54  |21:13 17 20:38 (WEAO1) | 20:05 8  19:39 (WEA02) | 18 53 22 1818 (WEA04) | 1647 | 16:11

8105:10 | 05:53 20:20 (WEAOT) | 06:46 | 07 17:57 (WEA04) | 07:35 | 08:26

121553 |21:41 17 20:37 (WEAO1) | 20:03 |1851 20 18:17 (WEAO4) [ 1645 | 16:11

90511 | 0555 20:20 (WEAO1) | 06:48 | 07:40 17:17 (WEA05) | 07:37 | 08:27

|21:53  |21:09 18  20:38 (WEAO1) | 20:00 118:48 30 18:16 (WEA04) | 1643 [ 16:10

1010512 0557 20:20 (WEAO1) | 06:50 | 07:42 17:14 (WEAO5) | 07:39 | 08:28

|21:52  |21:07 17 20:37 (WEAD1) | 19:58 |18:46 34  18:15 (WEAD4) [16:42  [16:10

1110513 | 05:58 20:20 (WEAO1) | 06551 | 07:44 1712 (WEA05) |07:41 | 08:29

|21551  [21:05 17 20:37 (WEAO1) | 19:55 |18:44 33 18:13 (WEA04) | 16:40 | 16:10

12 05:14 | 06:00 20:21 (WEAOT1) | 06:53 | 07:45 17:09 (WEADS) | 07:43 | 08:30

121:50  |21:08 15  20:36 (WEA01) | 19:53 |18:41 32 1809 (WEA04) [16:38  [16:10

13 05:15 | 06:02 20:21 (WEAO01) | 06:55 | 07:47 17:08 (WEA0S) | 07:45 | 08:31

|21:49  |21:01 12 2033 (WEAO1) | 19:51 118:39 26 17334 (WEA05) | 16:37 | 16:09

1410516 | 06:04 20:23 (WEAO1) | 06:57 | 07:49 17.07 (WEA05) | 07:47 | 08:32

|21:48 | 20:59 9 20:32 (WEA01) | 19:48 |18:37 27  17:34 (WEA05) [16:35  [16:09

15105117 | 06:05 20:24 (WEAOT) | 06:58 | 07:51 17:06 (WEAO05) | 07:48 108:33

|21:47 | 20557 5 20:29 (WEAO1) | 19:46 |18:3¢ 29  17:35 (WEAD5) [16:34 [ 16:09

16| 05:19 | 06:07 | 07:00 | 07:53 17.06 (WEAO05) | 07:50 | 08:34

|21:46 | 2055 | 19:43 118:32 29 17335 (WEA05) | 1632 | 16:10

17 105:20 | 06:09 | 07:02 | 07:54 17:05 (WEADS) | 07:52 | 08:35

|21:45 2053 | 19:41 118:30 30 17:35 (WEA05) | 1631 [ 16:10

18]05:21 | 06:10 |1 07:03 | 07:56 17:05 (WEAO05) | 07:54 | 08:36

|21:44 | 2051 | 19:39 |18:28 30 17335 (WEA05) | 1629 | 16:10

1910523 | 06:12 | 07:05 18:43 (WEA03) | 07:58 17.05 (WEA05) | 07:56 | 08:37

|21:43 | 20:48 | 19:36 6 18:49 (WEA03) | 18:25 30  17:35 (WEA05) | 1628  |16:10

20| 05:24 | 06:14 | 07:07 18:39 (WEAO03) | 08:00 17:05 (WEAO05) | 07:58 | 08:37

|21:42 | 20:46 1934 12 18:51 (WEA03) | 18:28 29 17334 (WEA05) [ 1626 | 16:10

21]0525  |06:15 | 07:09 18:38 (WEAQ3) | 08:02 17.05 (WEA05) | 07:59 | 08:38

|21:40 | 20:44 [1931 14  18:52 (WEA03) [18:21 29  17:34 (WEA05) [16:25 [ 16:11

2210527 | 06:17 | 07:10 18:37 (WEAO03) | 08:04 17:06 (WEAO05) | 08:01 |08:39

12139 |20:42 1929 16 18:53 (WEA03) | 18:19 27  17:33 (WEAD5) [1624 [ 16:11

2310528 | 06:19 |07:12 18:36 (WEA03) | 08:05 17:06 (WEAO05) | 08:03 | 08:39

121:38 | 20:40 1926 17  18:53 (WEA03) | 18:17 27 17333 (WEA05) [ 16:23 | 16:12

2410530 | 06:21 | 07:14 18:35 (WEA03) | 08:07 17:07 (WEA05) | 08:05 | 08:39

|21:36 | 20:87 19224 17 18:52 (WEA03) | 18:14 25 17332 (WEAD5) [ 1622 [ 16:12

2510531 | 06:22 | 07:15 18:35 (WEAOQ3) | 08:09 17:08 (WEAD5) | 08:06 | 08:40

12135 20385 1922 17 18:52 (WEA08) | 18:12 22 1730 (WEA05) [ 1620 | 16:13

2610533 | 06:24 19:37 (WEA02) | 07:17 18:35 (WEAQ3) | 07:11 16:09 (WEA05) | 08:08 | 08:40

|21:33  |20:33 3 1940 (WEA02) [19:19 17  18:52 (WEA03) [17:10 20  16:29 (WEAD5) [ 16:19 [ 16:14

2710534 | 06:26 19:33 (WEA02) | 07:19 18:35 (WEAO03) | 07:13 16:11 (WEA05) | 08:10 | 08:41

|21:32 |20:831 11 19:44 (WEA02) [ 1917 15 1850 (WEA03) [ 17:08 16  16:27 (WEA05) | 16:18 | 16:14

280536 | 06:28 19:31 (WEA02) | 07:21 18:36 (WEA03) | 07:15 16:14 (WEA05) | 08:11 | 08:41

121:30  |20:28 14 1945 (WEA02) [ 19:14 12 18:48 (WEA03) [ 17:06 10  16:24 (WEA05) | 16:17 | 16:15

290537 | 06:29 19:30 (WEA02) | 07:22 18:05 (WEA04) | 07:17 |08:13 | 08:41

12129 |20:26 16 1946 (WEAD2) [ 19112 19 18:46 (WEA03) | 17:04 |16:16  |16:16

30]05:39 | 06:31 19:29 (WEA02) | 07:24 18:02 (WEA04) | 07:19 |08:14 | 08:41

|21:27 | 20:24 17 19:46 (WEA02) | 19:10 15 18:17 (WEA04) | 17:02 |16:16 |16:17

310540 | 06:33 19:28 (WEA02) | | 07:20 | | 08:41

|2125  |2022 18 19:46 (WEA02) | | 17:00 | |16:18

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | 268 | 286 | 701 | |
Red.Sonnenscheinwahrsch. | | 0.41 | 0.36 | 0.29 | |
Reduktion Betriebsdauer | | 1.00 | 1.00 | 1.00 | |
Reduktion Windrichtung | | 063 | 0.67 | 0.71 | |
Gesamte Reduktion | | 0.26 | 0.25 | 021 | |
Met.wahrsch.Beschattung | | 69 | 71 | 147 | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche .

Bericht PS14005.A0

¢ s
Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: - ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/79 o )
- Pool 1B und 3A P— WindGuard

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1039 - Edammer Str. 9A, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Januar  |Februar |Méarz |April |Mai |Juni
1108:41 | 08:13 | 07:17 | 07:04 | 05:56 |05:08 20:31 (WEA05)
|16:19  |17:00  |[18:03  [1959  |20:53 |21:42 12 20:43 (WEAOS)
210841 |08:11  |07:15  |07:02  |0554 105:07 20:32 (WEA05)
11620 |17:10  |18:05  |20:01  |20:55 |21:43 10 20:42 (WEAO5)
3108:41 | 08:10 107:13 | 06:59 | 05:52 20:27 (WEAQ3) | 05:06 20:33 (WEA05)
|1621  |1742  |18:06  |20:08 | 20557 2 2029 (WEA0S) | 21:44 8 20:41 (WEAO5)
410841 0808 |07:10  |0657 | 0550 20:25 (WEAO4) | 05:06 20:35 (WEAO5)
| 16:22 [ 17:14 | 18:08 | 20:05 | 20:58 6 20:31 (WEAO03) | 2145 6 20:41 (WEA05)
5108:40 | 08:06 |1 07:08 | 06:55 | 05:49 20:23 (WEA04) | 05:05
| 16:24 |17:16 | 18:10 | 20:07 |21:00 9  20:32 (WEAD3) | 21:46
6]08:40 | 08:04 | 07:06 | 06:52 | 05:47 20:22 (WEA04) | 05:04
11625  |17:18  |1812  [20:08  [21:02 12  20:34 (WEAO3) | 21:47
7108:39  |08:03 |07:04 |0650 | 05:45 2021 (WEAD4) | 05:03
11626 |17:20  |[1814  [20:410  [21:04 14 20:35 (WEAO3) | 21:48
8108:39 | 08:01 1 07:01 | 06:47 | 05:43 20:22 (WEA04) | 05:03
1628 |17:22  |1816  |20:12  |21:05 15 20:37 (WEAO3) | 21:49
9]0839 |07:59 |0659  |0645 | 05:41 20:21 (WEAD4) | 05:02
| 16:29 | 17:24 | 18:18 | 20:14 | 21:07 16 20:37 (WEAO03) | 21:50
10108:38 1 07:57 | 06:57 | 06:43 | 05:39 20:21 (WEA04) | 05:02
|16:30  |17:26  |18:20  [20:16  [21:09 16  20:37 (WEA04) | 2151
11108:37 | 07:55 | 06:54 | 06:40 | 05:37 20:21 (WEA04) | 05:01
11632 |17:28  |1821  [20:447  [21:10 19  20:40 (WEAOS) | 21:52
12| 08:37 1 07:53 | 06:52 | 06:38 | 05:36 20:21 (WEA04) | 05:01
| 16:33 | 17:30 | 18:23 |20:19 |21:12 21 20:42 (WEA05) | 21:52
13108:36 1 07:51 | 06:50 | 06:36 1 05:34 20:21 (WEA04) | 05:01
| 16:35 | 17:32 | 18:25 | 20:21 |21:14 21 20:42 (WEA05) | 21:53
14| 08:35 | 07:49 | 06:47 | 06:34 | 05:32 20:22 (WEA04) | 05:00
| 16:36 | 17:34 | 18:27 | 20:23 |21:15 22 20:44 (WEA05) | 21:54
15108:34 | 07:47 | 06:45 | 06:31 | 05:31 20:23 (WEA04) | 05:00
|16:38  |17:836  |1829  |2025  |21:17 21  20:44 (WEAO5) |21:54
161 08:33 | 07:45 | 06:42 | 06:29 | 05:29 20:24 (WEA04) | 05:00
| 16:40 | 17:38 | 18:31 | 20:26 |21:19 21 20:45 (WEA05) | 21:55
17 108:32 107:43 | 06:40 | 06:27 | 05:27 20:26 (WEAO05) | 05:00
|16:41  |17:40  |18:32  [20:28  [21:20 20 20:46 (WEAOS5) | 2155
18108:31 |1 07:41 | 06:38 | 06:24 | 05:26 20:25 (WEAQ5) | 05:00
| 16:43 | 17:42 | 18:34 | 20:30 |21:22 21 20:46 (WEA05) | 21:56
19108:30 |07:39  |0635  |06:22 | 0524 2026 (WEAO05) | 05:00
| 16:45 | 17:44 | 18:36 | 20:32 |21:23 20 20:46 (WEAO05) | 21:56
20 08:29 107:37 | 06:33 | 06:20 | 05:23 20:25 (WEAOQ5) | 05:00
116:46  |17:45  |18:38  [20:833  |21:25 21  20:46 (WEA05) | 2157
210828 | 07:35 | 06:30 1 06:18 | 05:21 20:25 (WEAO05) | 05:00
| 16:48 | 17:47 | 18:40 | 20:35 | 21:26 21 20:46 (WEA05) | 21:57
22 08:27 107:33 | 06:28 | 06:16 | 05:20 20:26 (WEAO05) | 05:00
| 16:50 | 17:49 | 18:41 |20:37 |21:28 20 20:46 (WEA05) | 21:57
23] 08:26 1 07:31 | 06:26 1 06:13 | 05:19 20:26 (WEAQ5) | 05:00
| 16:52 | 17:51 | 18:43 | 20:39 |21:29 20 20:46 (WEAO05) | 21:57
2410824 |07:28 | 0623  |06:11  |05:17 2026 (WEAD5) | 05:01
| 16:54 | 17:53 | 18:45 | 20:41 |21:31 21 20:47 (WEA05) | 21:58
25]08:23 1 07:26 | 06:21 | 06:09 | 05:16 20:26 (WEAOQ5) | 05:01
116:55  |17:55  |18:47  |20:42  |21:32 20 20:46 (WEA05) | 2158
260822 |07:24  |06:118 | 06:07 | 05:15 20:26 (WEADS5) | 05:01
| 16:57 | 17:57 | 18:49 | 20:44 |21:34 19 20:45 (WEAODS) | 21:58
271 08:20 | 07:22 | 06:16 | 06:05 105:13 20:27 (WEAOQ5) | 05:02
11659  |17:59  |18:50  [20:46  [21:35 18  20:45 (WEA0S5) | 21:58
28] 08:19 | 07:20 | 06:14 | 06:03 1 05:12 20:28 (WEA05) | 05:02
| 17:01 | 18:01 | 18:52 | 20:48 |21:37 17 20:45 (WEAO0S) | 2157
29108:17 | 106:11 | 06:01 1 05:11 20:28 (WEAO05) | 05:03
[17:03 | | 18:54 | 20:50 |21:38 16 20:44 (WEADS) | 2157
30]08:16 | | 07:09 | 05:59 | 05:10 20:29 (WEAQ5) | 05:03
| 17:05 | | 19:56 | 20:51 |21:39 15 20:44 (WEADS) | 21:57
3110814 | 107:06 | 1 05:09 20:30 (WEAOS) |
117:07 | |19:58 | |21:40 14 2044 (WEAOS) |
Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | | | | | 498 | 36
Red.Sonnenscheinwahrsch. | | | | | 045 | 035
Reduktion Betriebsdauer | | | | | 1.00 | 1.00
Reduktion Windrichtung | | | | | 061 | 061
Gesamte Reduklion | | | | | 0.28 | 0.21
Met.wahrsch.Beschattung | | | | | 138 | 8
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung: Ausdruck/Seite Deutsche e
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/ 80
- Pool 1B und 3A P— WdeUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1039 - Edammer Str. 9A, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|duli |August Oktober

1]05:04 | 05:42 20:32 (WEAD4) | 06:34 | 07:26  |07:22 | 08:16

|21:57 |2124 21 20:53 (WEA0S) | 2019 [19:07  |1658 | 16:15

2]05:05 | 05:44 20:31 (WEAO4) | 06:36 | 07:28  |0724 | 08:17

|21:56 |2122 20 20:51 (WEA0S) |20:17  [19:05  |1656  |16:14

3105:05 | 05:45 20:31 (WEA04) | 06:38 | 07:29 | 07:26 | 08:19

|21:56 2120 18  20:49 (WEA05) | 20:14  |19:02  |1654  |16:13

4 05:06 | 05:47 20:31 (WEAD4) | 06:39  |07:31  |07:28 | 08:20

|21:56 |2118 16  20:47 (WEAO4) [20:12  [19:00  [1652  |16:13

5105:07 | 05:48 20:31 (WEA04) | 06:41 107:33 | 07:30 | 08:22

12155 2117 16 20:47 (WEA03) |20:10  |18:58  [1650  |16:12

6]05:08 | 05:50 20:31 (WEAO04) | 06:43 | 07:35 | 07:32 | 08:23

| 21:55 |21:15 15 20:46 (WEA03) | 20:07 | 18:55 | 16:49 | 16:12

7105:09 | 05:52 20:32 (WEA04) | 06:45 | 07:36  |07:34 | 08:24

|21:54 2113 13 20:45 (WEA03) | 20:05  [18:53  [16:47 | 16:11

8105:10 | 0553 20:32 (WEA04) | 06:46 1 07:38 |1 07:35 | 08:26

12153 |2111 10 20:42 (WEA08) |20:08  [18:51  [16:45 | 16:11

9] 05:11 20:42 (WEAO5) | 05:55 20:33 (WEAD4) | 06:48 | 07:40  |07:37 | 08:27

|21:53 4 20:46 (WEA05) | 21:09 8 20:41 (WEA03) [20:00  |18:48  |16:43  |16:10

10| 05:12 20:41 (WEAO05) | 05:57 20:34 (WEAO03) | 06:50 | 07:42 |1 07:39 | 08:28

|21:52 7 20:48 (WEA05) | 21:07 4 20:38 (WEA03) | 19:58 | 18:46  [16:42 | 16:10

110513 20:40 (WEA0S) | 05:58 20:36 (WEA03) | 06:51 | 07:44  |07:41 | 08:29

|21:51 9 20:49 (WEAQ5) | 21:05 1 20:37 (WEA03) [19:55  [18:44  [16:40  |16:10

12 05:14 20:39 (WEAO05) | 06:00 | 06:53 | 07:45 | 07:43 | 08:30

| 21:50 11 20:50 (WEAD5) | 21:03 | 19:53 | 18:41 | 16:38 | 16:10

13105:15 20:39 (WEAO05) | 06:02 | 06:55 | 07:47 | 07:45 | 08:31

| 21:49 13 20:52 (WEAOS) | 21:01 | 19:51 | 18:39 | 16:37 | 16:10

1410516 20:38 (WEAO5) | 06:04 |06:57 |07:49 | 07:47 | 08:82

|21:48 15 20:53 (WEAODS) | 20:59 | 19:48 | 18:37 | 16:35 | 16:09

15105:17 20:38 (WEAO05) | 06:05 | 06:58 1 07:51 | 07:48 108:33

|21:47 16 2054 (WEAD5) | 20:57 |19:46 1834  |16:834  |16:09

16| 05:19 20:37 (WEAO05) | 06:07 | 07:00 | 07:53 | 07:50 | 08:34

|21:46 17 2054 (WEAO5) | 20:55 |19:43 1882  [16:82  |16:10

17 105:20 20:37 (WEAO05) | 06:09 1 07:02 | 07:54 | 07:52 | 08:35

|21:45 17 20:54 (WEAD5) | 20:53 | 19:41 | 18:30 | 16:31 | 16:10

18 05:21 20:36 (WEAO05) | 06:10 1 07:03 | 07:56 1 07:54 | 08:36

| 21:44 19 20:55 (WEAOS) | 20:51 | 19:39 | 18:28 | 16:29 | 16:10

19105:23 20:37 (WEA05) | 06:12 107:05  |07:58  |07:56 | 08:37

|21:43 19 20:56 (WEAODS) | 20:48 | 19:36 | 18:25 | 16:28 | 16:10

20| 05:24 20:36 (WEA05) | 06:14 | 07:07 | 08:00 |1 07:57 | 08:37

|21:42 20 2056 (WEAO5) | 20:46 119:3¢  |1823  |1626  |16:10

2110525 20:36 (WEAO05) | 06:15 | 07:09 | 08:02 | 07:59 | 08:38

|21:40 20 2056 (WEAO5) | 20:44 |19:81 1821  [1625  |16:11

220527 20:35 (WEA05) | 06:17 107:10 | 08:04  |08:01  |08:38

121:39 21 2056 (WEAO5) | 20:42 |19:29 1819  |16:24  [16:11

2310528 20:36 (WEAO05) | 06:19 107:12 | 08:05 | 08:03 | 08:39

|21:388 21 2057 (WEAO5) | 20:40 |19:26 1817  |1628  |16:12

241 05:30 20:36 (WEA05) | 06:21 107:14 | 08:07  |08:04  |08:39

|21:36 20  20:56 (WEAO5) | 20:37 |19:24 1814  |1622  [16:12

2510531 20:36 (WEAO05) | 06:22 1 07:15 | 08:09 | 08:06 | 08:40

121:35 21 2057 (WEAD5) | 20:35 119:22  |18:12  |1620  |16:13

26| 05:33 20:36 (WEAO5) | 06:24 10747 |07:41 | 08:08  |08:40

|21:383 20 2056 (WEAO5) | 20:33 |19:19  [17:10 1619|1614

27105:34 20:36 (WEA05) | 06:26 107:19 107:13 | 08:09 | 08:40

|21:32 20 2056 (WEAD5) | 20:31 11917 |17:08  |16:18 | 16:14

28 05:36 20:36 (WEA04) | 06:28 J07:21  |07:15  |08:11  |08:41

121:30 20  20:56 (WEAOS) | 20:28 |19:14  |17.06  |16:17  |16:15

290537 20:34 (WEA04) | 06:29 | 07:22 107:17 108:13 | 08:41

|21:29 21 20:55 (WEA05) | 20:26 [ 19:12 | 17:04 | 16:16 | 16:16

301 05:39 20:33 (WEA04) | 06:31 | 07:24 | 07:18 | 08:14 | 08:41

|21:27 22 20:55 (WEA05) | 20:24 | 19:10 117:02 | 16:16 |16:17

3110540 20:32 (WEA04) | 06:33 | | 07:20 | | 08:41

|21:25 22 20:54 (WEA05) | 20:21 | | 17:00 | | 16:18

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | 395 | 142 | | | |
Red.Sonnenscheinwahrsch. | 0.37 | 0.41 | | | |
Reduktion Betriebsdauer | 1.00 | 1.00 | | | |
Reduktion Windrichtung | 061 | 0.61 | | | |
Gesamte Reduktion | 0.23 | 0.25 | | | |
Met.wahrsch.Beschattung | 89 | 35 | | | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung: Ausdruck/Seite Deutsche:
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/ 81
- Pool 1B und 3A P— Wi ndGuard

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: 1040 - Edammer Str. 9, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

Wanuar  [Februar [Mirz  |April  [Mai Muni  [uli |August Oktober
1] 08:41 0813|0717  |07:04 | 05:56 20:21 (WEAD4) | 05:08 | 05:04 05:42 20:30 (WEAG4) | 06:34 07:26
17.09 | 18:03 |19:59 | 20:53 4 20:25 (WEAD3) | 21:42 | 21:57 2124 20 20:50 (WEAOS) | 20:18 19:07
o811 | 67:15 | 07:02 | 05:54 20:18 (WEAD4) | 05:07 05:44 20:28 (WEA04) | 06:36 07:28
17:10 [ 18:05  |20:01 | 20:55 8  20:27 (WEAD3) | 21:43 2122 21 20:49 (WEAOS) | 20:17 19:05
0810 | 07:13  |06:59 | 0552 20:19 (WEA04) | 05:06 05:45 20:28 (WEAC4) | 06:38 07:29
[17:12  [18:08  [20:03  |20:57 10 20:20 (WEA03) | 21:44 12120 21  20:49 (WEACS) | 20:14 19:02
| 68:08 | 07:10 | 06:57 | 05:50 20:18 (WEA04) | 05:06 | 65:47 20:27 (WEAG4) | 06:39 07:31
17:14 | 18:08 | 26:05 | 20:58 13 20:31 (WEAD3) | 21:45 2118 20 20:47 (WEAOS) | 20112 19:00
08:06 | 67:08 | 06:55 | 05:48 20:17 (WEA04) | 05:05 05:48 20:27 (WEAQ4) | 06:41 07:33
17:16 [ 1810 |20:07  |21:00 15 20:32 (WEAO3) | 21:46 21:17 19 20:46 (WEAGS) | 20110 18:58
0804 | 07:06 |06:52 | 0547 20:17 (WEAO04) | 05:04 05:50 20:26 (WEAC4) | 06:43
1718 | 18:12 | 20:08 | 21:02 17 20:34 (WEAD3) | 21:47 2115 17 20:43 (WEAO3) | 20:07
|08063 | 07:04  |0B:50 | 05:45 20:16 (WEA04) | 05:03 | 05:52 20:26 (WEAC4) | 06:45
|17:20 | 18:14 | 26:10 | 21:04 17 20:33 (WEAD3) | 2148 12118 17 20:43 (WEAC3) | 20:05
08:01 | 67:01 | 06:47 | 05:43 20:17 (WEA04) | 05:03 05:53 20:26 (WEA04) | 06:46
17:22 | 18:16 |20:12 | 21:05 18 20:35 (WEAODS) | 21:49 211 16 20:42 (WEAOC3) | 20:03
07:59  |06:59  [06:45 | 05:41 20:17 (WEA04) | 05:02 05:55 20:27 (WEAC4) | 06:48
17:24 [18:18  [20:14  [21:07 20 20:37 (WEAOS) | 21:50 21:09 14 20:41 (WEAG3) | 20:00
07:57 | 06:57 | 08:43 | 05:39 20:17 (WEAD4) | 05:02 05:57 20:27 (WEAO4) | 08:50
|17:26  [18:20  |20:16  |21:09 20  20:37 (WEAOS) | 21:51 |21:07 11 20:38 (WEAOS) | 19:58
07:55 | 0B:54 | 06:40 | 05:37 20:18 (WEA04) | 05:01 05:58 20:28 (WEAG4) | 06:51
17:28 | 18:21 |20:17 |21:10 21 20:39 (WEADS) | 21:52 2105 9 20:37 (WEAO3) | 19:55
07:53 | 06:52 | 06:38 | 05:36 20:18 (WEA04) | 05:01 06:00 20:29 (WEAQ4) | 06:53
17:30 (1823 [20:19  [21:2 21 20:39 (WEAOS) | 2152 21:03 7 20:36 (WEAC3) | 19
07:51 |06:50  |06:36 | 05:34 20:19 (WEA04) | 6501 06:02 20:31 (WEAC) | 06
|17:32 1825  |20:21 |21:14 20 20:39 (WEAOS) | 21:53 | 21:01 2 20:33 (WEAC3) [ 19
|67:49 | D6:47 | 06:34 | 05:32 20:20 (WEAGS) | 05:00 | 06:04 | 06
17:3¢ | 18:27 | 26:23 |21:15 20 20:40 (WEADS) | 21:54 20:59 | 19:48
07:47 | 0645  |06:31 | 05:31 20:19 (WEADS) | 05:00 20:39 (WEAOS) | 06:05 | 06:58
17:36 | 18:20  |20:25  |21:17 21  20:40 (WEAOS) | 21:54 2 20:41 (WEAOS) | 20557 [ 19:46
07:45 | 06142  |06:29 | 0529 20:20 (WEADS) | 05:00 20:36 (WEAGOS) | 06:07 | 07:00
17:38 | 18:31 |20:26  |21:19 20 20:40 (WEAOS) | 21:55 8 20:44 (WEAO5) | 20555 119:43
|07:43 | 06:40  |0B:27 | 05:27 20:20 (WEADS) | 05:00 20:34 (WEAOS) | 06:09 | 07:02
|17:40 | 18:32 | 20:28 | 21:20 21 20:41 (WEADS) | 2155 11 20:45 (WEADS) | 2053 119:41
0741 | 06:38 | 06:24 | 05:26 20:18 (WEAODS) | 05:00 20:33 (WEA0S) | 06:10 | 07:03
17:42 | 18:34 | 20:30 |21:22 21 20:40 (WEADS) | 21:56 13 20:46 (WEA0S) | 20:51 | 19:38
07:39 | 06:35  |06:22 | 0524 20:20 (WEAOS) | 05:00 20:33 (WEAOS) | 06:12 | 07:05
17:44  [18:36  |20:32  |21:23 21  20:41 (WEAOS) | 21:56 15 20:48 (WEAOS) | 20:48 11936
07:37  |06:33  |06:20 | 05:23 20:20 (WEADS) | 05:00 20:32 (WEAO5) | 06:14 107:67
|17:45  [18:88  |20:33  |21:25 20 20:40 (WEADS) | 21:57 16 20:48 (WEAOS) | 20:46 119:34
21| 08:28 |67:35 | D630 | 06:18 | 05:21 20:20 (WEAGS) | 05:00 20:31 (WEAOS) | 06:15 | 07:08
| 16:48 |17:47 | 18:40 | 20:35 | 21:26 20 20:40 (WEADS) | 21:57 18 20:48 (WEADS) | 20:44 |18:31
22(08:27 |07:33 | 06:28  |06:116 | 05:20 20:21 (WEADS) | 05:00 20:31 (WEAGO5) | 06:17 |07:10
|16:50  [17:49 | 18:41 |20:37  |21:28 19 20:40 (WEAOS) | 2157 18 20:49 (WEAOS) | 20:42 | 19:29
23(08:26 | 07:31 |06:26  |06:13 | 0519 20:22 (WEAOS) | 05:00 20:31 (WEAOS) | 06:19 |07:12
|1652  |17:51 |18:43  |20:30  [21:29 17  20:39 (WEAO5) | 21:57 19 20:50 (WEAOS) | 20:40 | 19:26
24| 08:24 |67:28 | 06:23 | 06:11 | 05:17 20:23 (WEADS) | 6501 20:30 (WEAO5) | 66:21 |07:14
11753 | 18:45 | 26:41 | 21:31 16 20:39 (WEADS) | 2158 20 20:50 (WEADS) | 20:37 119:24
|67:26 | 06:21 |06:09 | 05:16 20:22 (WEADS) | 65:01 20:31 (WEAOS) | 06:22 | 07:15
|17:55  [18:47  |20:42  |21:32 16 20:38 (WEADS) | 21:58 20 20:51 (WEAOS) | 20:35 | 19:22
|67:24  |06:18  |0B:07 | 05:15 20:23 (WEACS) | 6501 20:30 (WEAOS) | 06:24 |07:17
|17:57  |18:49  |20:44  |21:34 14 20:37 (WEAO5) | 21:58 21 20:51 (WEAOS) | 20:33 119:19
|07:22 | 06:16  |0B:05 | 0513 20:25 (WEAGDS5) | 05; 02 20:30 (WEAGOS) | 06:26 107:19
[17:59 | 18:50 | 20:46 | 21:35 11 20:36 (WEADS) | 21:58 21 20:51 (WEADS) | 20:31 [1917
| 07:20 | 06:14 | 06:03 |05:12 20:26 (WEADS) | 05:0; 20:30 (WEAOS) | 06:28 |07:21
[18:01 | 18:52 | 20:48 |21:37 9 20:35 (WEADS) |21 57 21 20:51 (WEADS) | 20:28 |19:14
290817 | | 06:11 | 06:01 | 05:11 20:28 (WEAOS) | 05:03 20:30 (WEAOS) | 06:29 | 07:22
[17:03 | | 1854  |20:50 | 21:38 5 20:33 (WEAO5) | 21:57 21 20:51 (WEAOS) | 20:26 11912
300816 | |07:08  |05:59 | 0510 | 05:03 20:31 (WEAO5) | 06:31 | 07:24
|17:08 | 119:56 | 20:51 | 21:39 |21:57 20 20:51 (WEADS) | 20:24 119:10
31 08:14 | | 07:06 | | 05:08 | 20:30 (WEAOS) | 06:33 |
|17:07 | |19:58 | | 21:40 | 20 20:50 (WEAOS) | 20:21 |
Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505 | 458 | 383
astr.max.mégl.Beschattung | | | | | 475 | 284 | 194 |
Red.Sonnenscheinwahrsch. | | | | | 0.45 | 037 | 0.41 |
Reduktion Betriebsdauer | | | | | 1.00 | 1.00 | 1.00 |
Reduktion Windrichtung | | | | | 0.61 | 0.61 | 0.61 |
Gesamte Reduktion | | | | | 0.28 | 023 | 0.25 |
Met.wahrsch. Beschattung | | | | | 132 | 64 | 48 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche .

Bericht PS14005.A0

¢ s
Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: - ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/ 82 o )
- Pool 1B und 3A P— WindGuard

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: I041 - Edammer Str. 7, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Januar  |Februar |Marz |April |Mai |Juni
1108:41 | 08:13 | 07:17 | 07:04 | 05:56 |05:08 20:32 (WEA05)
|16:19  |17:00  |[18:03  [1959  |20:53 |21:42 17 20:49 (WEAOS)
210841 |08:11  |07:15  |07:02  |0554 105:07 20:32 (WEA05)
| 16:20 [ 17:10 | 18:05 | 20:01 | 20:55 |21:43 17 20:49 (WEA05)
3108:41 | 08:10 107:13 | 06:59 | 05:52 | 05:06 20:33 (WEA05)
| 16:21 |17:12 | 18:06 | 20:03 | 20:57 |21:44 15 20:48 (WEA05)
410841 0808 |07:10  |0657 | 0550 20:29 (WEA03) | 05:06 20:34 (WEAO5)
1622  |17:14  |18:08  |20:05  |20:58 2 2031 (WEA0S) |21:45 14  20:48 (WEAO5)
5108:40 | 08:06 |1 07:08 | 06:55 | 05:49 20:28 (WEA03) | 05:05 20:34 (WEA05)
1624  |17:16  [1810  [20:07  |21:00 4 2032 (WEA03) |21:46 14  20:48 (WEAO5)
6]08:40 | 08:04 | 07:06 | 06:52 | 05:47 20:26 (WEA04) | 05:04 20:35 (WEA05)
1625  |17:18  |[1812  [20:08  |21:02 8 2034 (WEAOS) |21:47 12 20:47 (WEAOS)
7108:39  |08:03 |07:04 |0650 | 05:45 2025 (WEA04) | 05:03 20:36 (WEA05)
| 16:26 | 17:20 | 18:14 |20:10 |21:04 10 20:35 (WEAO03) | 21:48 11 20:47 (WEA05)
8108:39 | 08:01 1 07:01 | 06:47 | 05:43 20:25 (WEA04) | 05:03 20:37 (WEA0S5)
| 16:28 | 17:22 | 18:16 |20:12 | 21:05 12 20:37 (WEAO03) | 21:49 8 20:45 (WEA05)
9]0839 |07:59 |0659  |0645 | 05:41 20:24 (WEAO4) | 05:02 20:38 (WEA05)
| 16:29 | 17:24 | 18:18 | 20:14 | 21:07 15 20:39 (WEAO03) | 21:50 7 20:45 (WEA05)
10108:38 1 07:57 | 06:57 | 06:43 | 05:39 20:23 (WEA04) | 05:02 20:40 (WEA05)
|16:30  |17:26  |18:20  [20:16  [21:09 16  20:39 (WEA03) | 2151 4 20:44 (WEAO5)
11108:37 | 07:55 | 06:54 | 06:40 | 05:37 20:24 (WEA04) | 05:01
| 16:32 | 17:28 | 18:21 120:17 |21:10 16 20:40 (WEA04) | 21:52
12| 08:37 1 07:53 | 06:52 | 06:38 | 05:36 20:23 (WEA04) | 05:01
| 16:33 | 17:30 | 18:23 |20:19 |21:12 16 20:39 (WEAD4) | 21:52
13108:36 1 07:51 | 06:50 | 06:36 1 05:34 20:23 (WEA04) | 05:01
| 16:35 | 17:32 | 18:25 | 20:21 |21:14 19 20:42 (WEAOS) | 21:53
14| 08:35 | 07:49 | 06:47 | 06:34 | 05:32 20:24 (WEA04) | 05:00
| 16:36 | 17:34 | 18:27 | 20:23 |21:15 21 20:45 (WEA05) | 21:54
15108:34 | 07:47 | 06:45 | 06:31 | 05:31 20:24 (WEA04) | 05:00
116:38  |17:836  |1829  |2025  |21:17 21  20:45 (WEAO5) |21:54
161 08:33 | 07:45 | 06:42 | 06:29 | 05:29 20:25 (WEA04) | 05:00
| 16:40 | 17:38 | 18:31 | 20:26 |21:19 22 20:47 (WEAO05) | 21:55
17 108:32 107:43 | 06:40 | 06:27 | 05:27 20:26 (WEA04) | 05:00
|16:41  |17:40  |18:32  |20:28  [21:20 22  20:48 (WEAOS) | 2155
18108:31 |1 07:41 | 06:38 | 06:24 | 05:26 20:27 (WEA04) | 05:00
| 16:43 | 17:42 | 18:34 | 20:30 |21:22 21 20:48 (WEA05) | 21:56
19108:30 |07:39  |0635  |06:22 | 0524 2029 (WEA04) | 05:00
| 16:45 | 17:44 | 18:36 | 20:32 |21:23 20 20:49 (WEAO05) | 21:56
20 08:29 107:37 | 06:33 | 06:20 | 05:23 20:29 (WEAOQ5) | 05:00
116:46  |17:45  |18:38  [20:833  |21:25 20 20:49 (WEA05) | 2157
210828 | 07:35 | 06:30 1 06:18 | 05:21 20:29 (WEAO05) | 05:00
| 16:48 | 17:47 | 18:40 | 20:35 | 21:26 20 20:49 (WEAO05) | 21:57
22 08:27 107:33 | 06:28 | 06:16 | 05:20 20:29 (WEAO05) | 05:00
11650  |17:49 1841  [20:37  [21:28 21  20:50 (WEAQS) | 2157
23] 08:26 1 07:31 | 06:26 1 06:13 | 05:19 20:29 (WEAQ5) | 05:00
1652 |17:51 1843  [20:89  [21:29 21  20:50 (WEAOS) | 21:57
2410824 |07:28 | 0623  |06:11  |05:17 2029 (WEAO5) | 05:01
| 16:54 | 17:53 | 18:45 | 20:41 |21:31 21 20:50 (WEAO05) | 21:58
25]08:23 1 07:26 | 06:21 | 06:09 | 05:16 20:29 (WEAQ5) | 05:01
116:55  |17:55  |18:47  |20:42  |21:32 20  20:49 (WEA05) | 2158
260822 |07:24  |06:118 | 06:07 | 05:15 20:29 (WEADS5) | 05:01
| 16:57 | 17:57 | 18:49 | 20:44 |21:34 20 20:49 (WEAO05) | 21:58
271 08:20 | 07:22 | 06:16 | 06:05 105:13 20:29 (WEAOQ5) | 05:02
11659  |17:59  |18:50  [20:46  [21:35 20 20:49 (WEAOS5) | 21:58
28] 08:19 | 07:20 | 06:14 | 06:03 1 05:12 20:29 (WEAQ5) | 05:02
| 17:01 | 18:01 | 18:52 | 20:48 |21:37 20 20:49 (WEAO05) | 21:57
29108:17 | 106:11 | 06:01 1 05:11 20:30 (WEAO05) | 05:03
[17:03 | | 18:54 | 20:50 |21:38 19 20:49 (WEADS) | 2157
30]08:16 | | 07:09 | 05:59 | 05:10 20:30 (WEAQ5) | 05:03
| 17:05 | | 19:56 | 20:51 |21:39 19 20:49 (WEADS) | 21:57
3110814 | 107:06 | 1 05:09 20:32 (WEAOS) |
117:07 | |19:58 | |21:40 18 2050 (WEAOS) |
Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | | | | | 484 | 119
Red.Sonnenscheinwahrsch. | | | | | 045 | 035
Reduktion Betriebsdauer | | | | | 1.00 | 1.00
Reduktion Windrichtung | | | | | 061 | 061
Gesamte Reduklion | | | | | 0.28 | 0.21
Met.wahrsch.Beschattung | | | | | 134 | 25
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche .

Bericht PS14005.A0

¢ s
Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Ve Mit neuen 10s A 12.08.2014 16:18 /83 o _—
VC13270_Heinfelde It nElen 1Ls Am -09. 18/ H
- Pool 18 und 3A Uzenerter Arwender: WindGuard

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: I041 - Edammer Str. 7, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|duli |August Oktober

110504 | 05:42 20:34 (WEAO4) | 06:34 | 07:26  |07:22 | 08:16

|21:57 |2124 17 20:51 (WEA0S) | 2019 [19:07  |[1658 | 16:15

2]05:05 | 05:44 20:33 (WEA04) | 06:36 | 07:28  |0724 | 08:17

|21:56 |2122 17 20:50 (WEAO4) |20:17  [19:05  |1656  |16:14

3105:05 20:45 (WEAO05) | 05:45 20:34 (WEA04) | 06:38 | 07:29 | 07:26 | 08:19

|21:56 3 20:48 (WEA05) | 2120 16  20:50 (WEAO4) | 20:14  [19:02  |16:54  |16:13

4105:06 20:44 (WEA05) | 05:47 20:34 (WEA04) | 06:39 | 07:31 | 07:28 | 08:20

| 21:56 6 20:50 (WEAOS) | 21:18 15 20:49 (WEA03) | 20:12 | 19:00 | 16:52 | 16:13

5105:07 20:43 (WEAO05) | 05:48 20:34 (WEA04) | 06:41 | 07:33 | 07:30 | 08:22

12155 8 20:51 (WEA05) | 21:17 14  20:48 (WEA03) |20:10  |18:58  [16:50  |16:12

6]05:08 20:43 (WEAO05) | 05:50 20:34 (WEAO04) | 06:43 | 07:35 | 07:32 | 08:23

|2155 10 2053 (WEAO5) [2115 12 20:46 (WEA03) | 20:07  |1855  |16:49  |16:12

7105:09 20:42 (WEA05) | 05:52 20:35 (WEA04) | 06:45 | 07:36  |07:34 | 08:24

|2154 12 2054 (WEAO5) [21:13 10 2045 (WEA03) [20:05  |18:53  [1647  [16:11

8105:10 20:41 (WEAO05) | 05:53 20:36 (WEAO3) | 06:46 1 07:38 |1 07:35 | 08:26

12158 13 2054 (WEAO5) | 21:11 6 20:42 (WEA03) [20:03  [1851  [1645  [16:11

9] 05:11 20:41 (WEAO5) | 05:55 20:37 (WEA03) | 06:48 | 07:40  |07:37 | 08:27

|2153 13 2054 (WEA05) | 21:09 4 20:41 (WEA03) |20:00 | 18:48  |16:43  |16:10

10| 05:12 20:40 (WEAO05) | 05:57 | 06:50 | 07:42 |1 07:39 | 08:28

|2152 15  20:55 (WEA05) | 21:07 11958 |18:46  |16:42  |16:10

1110513 20:40 (WEAD5) | 05:58 |06:51  |07:44  |07:41 | 08:29

|21:51 16 2056 (WEAOS5) | 21:05 119:55 | 18:44  |16:40  [16:10

12 05:14 20:39 (WEAO05) | 06:00 | 06:53 | 07:45 | 07:43 | 08:30

| 21:50 17 20:56 (WEAD5) | 21.03 | 19:53 | 18:41 | 16:38 | 16:10

13105:15 20:40 (WEAO05) | 06:02 | 06:55 | 07:47 | 07:45 | 08:31

| 21:49 18 20:58 (WEAOS) | 21:01 | 19:51 | 18:39 | 16:37 | 16:10

1410516 20:40 (WEAO5) | 06:04 |06:57 |07:49 | 07:47 | 08:82

|21:48 18 20:58 (WEAODS) | 20:59 | 19:48 | 18:37 | 16:35 | 16:09

15105117 20:39 (WEAO05) | 06:05 | 06:58 1 07:51 | 07:48 108:33

|21:47 19 2058 (WEAD5) | 20:57 |19:46 1834  |16:834  |16:09

16| 05:19 20:39 (WEAO05) | 06:07 | 07:00 | 07:53 | 07:50 | 08:34

|21:46 20 2059 (WEAO5) | 20:55 |19:43 1882  [16:82  |16:10

17 105:20 20:39 (WEAO05) | 06:09 1 07:02 | 07:54 | 07:52 | 08:35

|21:45 20 20:59 (WEAO05) | 20:53 | 19:41 | 18:30 | 16:31 | 16:10

18 05:21 20:38 (WEAO05) | 06:10 1 07:03 | 07:56 1 07:54 | 08:36

| 21:44 21 20:59 (WEA05) | 20:51 | 19:39 | 18:28 | 16:29 | 16:10

19105:23 20:39 (WEA05) | 06:12 107:05  |07:58  |07:56 | 08:37

|21:43 21 21:00 (WEA05) | 20:48 | 19:36 | 18:25 | 16:28 | 16:10

20| 05:24 20:39 (WEA05) | 06:14 | 07:07 | 08:00 |1 07:57 | 08:37

|21:42 21 21:00 (WEAO5) | 20:46 119:3¢  |1823  |1626  |16:10

2110525 20:39 (WEAO05) | 06:15 | 07:09 | 08:02 | 07:59 | 08:38

|21:40 21 21:00 (WEAO5) | 20:44 |19:81 1821  [1625  |16:11

2210527 20:38 (WEA05) | 06:17 107:10 | 08:04 1 08:01 1 08:38

121:39 21 2059 (WEAD5) | 20:42 |19:29 1819  |16:24  [16:11

23]05:28 20:39 (WEA05) | 06:19 107:12 | 08:05 |08:03  |08:39

121:38 21 21:00 (WEAO5) | 20:40 |19:26 1817  |1628  |16:12

241 05:30 20:39 (WEA05) | 06:21 107:14 | 08:07  |08:04  |08:39

|21:36 20  20:59 (WEAO5) | 20:37 |19:24 1814  |1622  [16:12

2510531 20:40 (WEAO05) | 06:22 1 07:15 | 08:09 | 08:06 | 08:40

121:35 20 21:00 (WEAD5) | 20:35 119:22  |18:12  |1620  |16:13

26| 05:33 20:38 (WEA04) | 06:24 10747 |07:41 | 08:08  |08:40

|21:83 21 2059 (WEA05) | 20:33 |19:19  [17:10 1619|1614

27105:34 20:36 (WEA04) | 06:26 107:19 107:13 | 08:09 | 08:40

|21:32 22 2058 (WEAD5) | 20:31 11917 |17:08  |16:18 | 16:14

28 05:36 20:36 (WEA04) | 06:28 J07:21  |07:15  |08:11  |08:41

121:30 22 2058 (WEAOS) | 20:28 |19:14  |17.06  |16:17  |16:15

290537 20:35 (WEA04) | 06:29 | 07:22 107:17 108:13 | 08:41

|21:29 22 20:57 (WEA05) | 20:26 [ 19:12 | 17:04 | 16:16 | 16:16

301 05:39 20:35 (WEA04) | 06:31 | 07:24 | 07:18 | 08:14 | 08:41

|21:27 21 20:56 (WEA05) | 20:24 | 19:10 117:02 | 16:16 |16:17

3110540 20:34 (WEA04) | 06:33 | | 07:20 | | 08:41

|21:25 20  20:54 (WEA05) | 20:21 | | 17:00 | | 16:18

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | 502 | 111 | | | |
Red.Sonnenscheinwahrsch. | 0.37 | 0.41 | | | |
Reduktion Betriebsdauer | 1.00 | 1.00 | | | |
Reduktion Windrichtung | 061 | 0.61 | | | |
Gesamte Reduktion | 0.23 | 0.25 | | | |
Met.wahrsch.Beschattung | 113 | 28 | | | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /84
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: 1042 - Edammer Str. 5, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Januar  |Februar |Marz |April |Mai |Juni
1108:41 | 08:13 | 07:17 | 07:04 | 05:56 |05:08 20:40 (WEA05)
|16:19  |17:00  |[18:03  [1959  |20:53 |21:42 21 21:01 (WEAOS)
210841 |08:11  |07:15  |07:02  |0554 105:07 20:40 (WEA05)
| 16:20 [ 17:10 | 18:05 | 20:01 | 20:55 |21:43 21 21:01 (WEA05)
3108:41 | 08:10 107:13 | 06:59 | 05:52 | 05:06 20:40 (WEA0S5)
| 16:21 |17:12 | 18:06 | 20:03 | 20:57 |21:44 21 21:01 (WEA05)
4108:41 | 08:08 | 07:10 | 06:57 | 05:50 | 05:06 20:41 (WEAD5)
1622  |17:14  |18:08  |20:05  |20:58 |21:45 21 21:02 (WEAOS)
5108:40 | 08:06 |1 07:08 | 06:55 | 05:49 | 05:05 20:41 (WEA05)
| 16:24 |17:16 | 18:10 | 20:07 |21:00 |21:46 21 21:02 (WEA05)
6]08:40 | 08:04 | 07:06 | 06:52 | 05:47 | 05:04 20:41 (WEA05)
| 16:25 |17:18 | 18:12 | 20:08 | 21:02 | 21:47 20  21:01 (WEA05)
7108:39  |08:03 |07:04 |0650 | 05:45 105:03 20:42 (WEA05)
11626 |17:20  |[18:14  [20:10  |21:04 |21:48 20  21:02 (WEAO5)
8108:39 | 08:01 1 07:01 | 06:47 | 05:43 20:35 (WEA03) | 05:03 20:41 (WEA05)
| 16:28 | 17:22 | 18:16 |20:12 | 21:05 2 20:37 (WEAO03) | 21:49 21 21:02 (WEA05)
9]0839 |07:59 |0659  |0645 | 05:41 20:34 (WEAO3) | 05:02 20:42 (WEA05)
| 16:29 | 17:24 | 18:18 | 20:14 | 21:07 5 20:39 (WEA03) | 21:50 20  21:02 (WEA05)
10108:38 1 07:57 | 06:57 | 06:43 | 05:39 20:33 (WEA03) | 05:02 20:43 (WEA05)
116:30  |17:26  |18:20  [20:16 | 21:09 7 2040 (WEA03) |21:551 20  21:03 (WEAO5)
11108:37 | 07:55 | 06:54 | 06:40 | 05:37 20:33 (WEAO03) | 05:01 20:42 (WEA05)
| 16:32 | 17:28 | 18:21 120:17 |21:10 9 20:42 (WEA03) | 21:52 20 21:02 (WEA05)
12| 08:37 1 07:53 | 06:52 | 06:38 | 05:36 20:32 (WEAO03) | 05:01 20:43 (WEA05)
| 16:33 | 17:30 | 18:23 |20:19 |21:12 11 20:43 (WEAO03) | 21:52 19 2102 (WEA05)
13108:36 1 07:51 | 06:50 | 06:36 1 05:34 20:32 (WEA03) | 05:01 20:44 (WEA0S5)
| 16:35 | 17:32 | 18:25 | 20:21 |21:14 12 20:44 (WEAO03) | 21:53 19 21:03 (WEA05)
14| 08:35 | 07:49 | 06:47 | 06:34 | 05:32 20:32 (WEA04) | 05:00 20:44 (WEA05)
| 16:36 | 17:34 | 18:27 | 20:23 |21:15 14 20:46 (WEAO03) | 21:54 19 21:03 (WEA05)
15108:34 | 07:47 | 06:45 | 06:31 | 05:31 20:31 (WEA04) | 05:00 20:44 (WEA05)
116:38  |17:836  |1829  |20:25  |21:17 16 2047 (WEAD4) [21:554 18  21:02 (WEA05)
161 08:33 | 07:45 | 06:42 | 06:29 | 05:29 20:31 (WEA04) | 05:00 20:44 (WEA05)
| 16:40 | 17:38 | 18:31 | 20:26 |21:19 17 20:48 (WEA04) | 2155 18 21:02 (WEA05)
17 108:32 107:43 | 06:40 | 06:27 | 05:27 20:32 (WEA04) | 05:00 20:44 (WEA05)
|16:41  |17:40  |18:32  [20:28  [21:20 16 20:48 (WEAO4) 2155 19 21:03 (WEAOS)
18108:31 |1 07:41 | 06:38 | 06:24 | 05:26 20:31 (WEA04) | 05:00 20:45 (WEA05)
| 16:43 | 17:42 | 18:34 | 20:30 |21:22 16 20:47 (WEA04) | 21:56 18 21:03 (WEA05)
19108:30 |07:39  |0635  |06:22 | 0524 20:32 (WEA04) | 05:00 20:45 (WEA05)
| 16:45 | 17:44 | 18:36 | 20:32 |21:23 16 20:48 (WEAD4) | 21:56 18 21:03 (WEA05)
20 08:29 107:37 | 06:33 | 06:20 | 05:23 20:32 (WEA04) | 05:00 20:46 (WEA0S5)
|16:46  |17:45  |18:38  |20:833  |21:25 20 2052 (WEAO5) [21:57 18  21:04 (WEA05)
21108:28 | 07:35 | 06:30 | 06:18 | 05:21 20:32 (WEA04) | 05:00 20:46 (WEA05)
| 16:48 | 17:47 | 18:40 | 20:35 | 21:26 23 20:55 (WEAO05) | 21:57 18 21:04 (WEA05)
22 08:27 107:33 | 06:28 | 06:16 | 05:20 20:33 (WEA04) | 05:00 20:46 (WEA05)
| 16:50 | 17:49 | 18:41 |20:37 |21:28 23 20:56 (WEA05) | 21:57 18 21:04 (WEA05)
23] 08:26 1 07:31 | 06:26 1 06:13 | 05:19 20:34 (WEA04) | 05:00 20:46 (WEA0S5)
| 16:52 | 17:51 | 18:43 | 20:39 |21:29 23  20:57 (WEAO05) | 21:57 18  21:04 (WEA05)
2410824 |07:28 | 0623  |06:11  |05:17 20:35 (WEAD4) | 05:01 20:46 (WEA05)
| 16:54 | 17:53 | 18:45 | 20:41 |21:31 23  20:58 (WEAO05) | 21:58 18 21:04 (WEA05)
25]08:23 1 07:26 | 06:21 | 06:09 | 05:16 20:36 (WEA04) | 05:01 20:47 (WEA0S5)
116:55  |17:55  |18:47  |20:42  |21:32 22 20:58 (WEA0S5) |21:58 18  21:05 (WEA05)
260822 |07:24  |06:118 | 06:07 | 05:15 20:39 (WEAO4) | 05:01 20:46 (WEA05)
| 16:57 | 17:57 | 18:49 | 20:44 |21:34 20  20:59 (WEAO05) | 21:58 19 21:05 (WEA05)
271 08:20 | 07:22 | 06:16 | 06:05 105:14 20:40 (WEAOQ5) | 05:02 20:47 (WEA05)
11659 |17:59  |18:50  [20:46  [21:35 19 20:59 (WEAO5) [21:58 18  21:05 (WEAO5)
28] 08:19 | 07:20 | 06:14 | 06:03 1 05:12 20:40 (WEAQ5) | 05:02 20:47 (WEA0S5)
| 17:01 | 18:01 | 18:52 | 20:48 |21:37 20 21:00 (WEAO05) | 21:57 18  21:05 (WEA05)
29108:17 | 106:11 | 06:01 1 05:11 20:40 (WEAO05) | 05:03 20:47 (WEA05)
117:03 | 1854  |20:50 |21:38 20 21.00 (WEAOS) |21:57 19 21:06 (WEAO5)
30]08:16 | | 07:09 | 05:59 | 05:10 20:40 (WEAQ5) | 05:03 20:47 (WEA0S5)
| 17:05 | | 19:56 | 20:51 |21:39 20  21:00 (WEA0S) | 21:57 19 21:06 (WEAD5)
3110814 | 107:06 | 1 05:09 20:41 (WEAOS) |
117:07 | |19:58 | |21:40 20 21:01 (WEAOS) |
Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | | | | | 394 | 575
Red.Sonnenscheinwahrsch. | | | | | 045 | 035
Reduktion Betriebsdauer | | | | | 1.00 | 1.00
Reduktion Windrichtung | | | | | 061 | 0.60
Gesamte Reduktion | | | | | 0.27 | 0.21
Met.wahrsch.Beschattung | | | | | 108 | 121
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung: Ausdruck/Seite Deutsche e
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/ 85
- Pool 1B und 3A P— WdeUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: 1042 - Edammer Str. 5, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|duli |August Oktober

10504 20:47 (WEA05) | 05:42 20:43 (WEA03) | 06:34 | 07:26  |07:22 | 08:16

|21:57 20 2107 (WEA05) | 21224 12 20:55 (WEA03) | 20:19  |19:07 | 16:58 | 16:15

205:05 20:48 (WEAO5) | 05:44 20:43 (WEA03) | 06:36 | 07:28  |07:24 | 08:17

|21:56 19 21:07 (WEAD5) [21:22 10  20:53 (WEA03) [20:17  [19:05  [1656 | 16:14

3105:05 20:47 (WEAO05) | 05:45 20:43 (WEAO03) | 06:38 | 07:29 | 07:26 | 08:19

|21:56 20 2107 (WEAD5) | 21:20 8 2051 (WEA03) | 20:14  |19:02 | 1654 | 16:13

405:06 20:47 (WEA05) | 05:47 20:43 (WEA03) | 06:39  |07:31  |07:28 | 08:20

|21:56 20 21:07 (WEA05) | 21:18 6 20:49 (WEA03) [20:12  [19:00  [1652 [ 16:13

5105:07 20:48 (WEA05) | 05:48 20:44 (WEAO03) | 06:41 | 07:33 | 07:30 | 08:22

12155 20  21:08 (WEAD5) | 21:17 4 20:48 (WEA03) [20:10 | 18:58  [1650  |16:12

6]05:08 20:48 (WEAO05) | 05:50 20:45 (WEAQ3) | 06:43 | 07:35 | 07:32 | 08:23

|21:55 20 2108 (WEAD5) | 21:15 1 20:46 (WEA03) |20:07  [18:55  |16:49  |16:12

7105:09 20:48 (WEAO5) | 05:52 |06:45  |07:36 | 07:34 | 0824

|21:54 21 21:09 (WEAD5) | 21:13 120:05  |18:53  |16:47 | 16:11

8105:10 20:47 (WEAO05) | 05:53 | 06:46 1 07:38 |1 07:35 | 08:26

12153 21 21:08 (WEAOS) | 21:11 120:03 | 18:51  |16:45  |16:11

9]05:11 20:47 (WEAD5) | 05:55 |06:48 | 07:40 | 07:87 | 08:27

|21:53 21 21:08 (WEA05) | 21:09 120:00 | 18:48  |16:43  [16:10

10| 05:12 20:47 (WEAO05) | 05:57 | 06:50 | 07:42 |1 07:39 | 08:28

12152 22 21:09 (WEAD5) | 21:07 11958 |18:46  |16:42  |16:10

11]05:13 20:48 (WEA05) | 05:58 |06:51 | 07:44  |07:41 | 08:29

|21:51 21 21:09 (WEAO5) | 21:05 119:55 | 18:44  |16:40  [16:10

12 05:14 20:48 (WEAO05) | 06:00 | 06:53 | 07:45 | 07:43 | 08:30

12150 21 21:09 (WEAD5) | 21:03 119:53 | 18:41  |1638  [16:10

13 05:15 20:49 (WEAO05) | 06:02 | 06:55 | 07:47 | 07:45 | 08:31

|21:49 21 21:10 (WEAO5) | 21:01 [19:51 | 18:39  |16:37  [16:10

1410516 20:49 (WEAO5) | 06:04 10657  |07:49 | 07:47 | 08:82

|21:48 21 21:10 (WEAD5) | 20:59 119:48  |18:37  |1635  |16:09

15105117 20:49 (WEAO05) | 06:05 | 06:58 1 07:51 | 07:48 108:33

|21:47 21 21:10 (WEAD5) | 20:57 |19:46  [18:34 16834 | 16:09

16| 05:19 20:49 (WEA05) | 06:07 |07:00 0753  |07:50  |08:34

|21:46 20 21.09 (WEAD5) | 20:55 119:43  |18:32  |1632  [16:10

17 105:20 20:49 (WEAO05) | 06:09 1 07:02 | 07:54 | 07:52 | 08:35

|21:45 20 21:09 (WEAD5) | 20:53 119:41  |1830  [1631  [16:10

18 05:21 20:50 (WEAO05) | 06:10 1 07:03 | 07:56 1 07:54 | 08:36

|21:44 18 21:08 (WEAD5) | 20:51 119:39 | 18:28  |1629  [16:10

19 ]05:23 20:47 (WEA04) | 06:12 |07:05 |07:58  |07:56 | 08:37

|21:43 22 21:09 (WEAD5) | 20:48 119:36  |1825  |1628  [16:10

20| 05:24 20:45 (WEA04) | 06:14 | 07:07 | 08:00 |1 07:57 | 08:37

|21:42 23 21:08 (WEAD5) | 20:46 |19:3¢ 1823  |1626  |16:10

21 05:25 20:44 (WEAD4) | 06:15 |07:09 |08:02 0759  |08:38

|21:40 23 21:07 (WEAO5) | 20:44 [19:31 1821  [1625  |16:11

22 05:27 20:43 (WEA04) | 06:17 |07:10  |08:04 0801  |08:38

12139 23 21:06 (WEAD5) | 20:42 11929 [18:19  |1624  |16:11

2310528 20:43 (WEA04) | 06:19 | 07:12 | 08:05 | 08:03 | 08:39

121:38 23 2106 (WEAD5) | 20:40 |19:26 1817  |16:23  |16:12

24 05:30 20:42 (WEAD4) | 06:21 |07:14  |08:07  |08:04  |08:39

|21:36 22 21:04 (WEAD5) | 20:37 |19:24 1814  [1622  |16:12

2510531 20:43 (WEA04) | 06:22 1 07:15 | 08:09 | 08:06 | 08:40

12135 18 21:02 (WEAD5) | 20:35 [19:22  [1812  |1620 |16:13

26 05:33 20:42 (WEAD4) | 06:24 |07:17 | 07:11 | 08:08  |08:40

121:33 16 2058 (WEA04) | 20:33 11919 [17:10  [16:19  [16:14

271 05:34 20:41 (WEA04) | 06:26 10719 |07:18  |08:09  |08:40

|21:32 17 2058 (WEAD4) | 20:31 119:17  [17:08  |16:18  |16:14

28 05:36 20:42 (WEA04) | 06:28 |07:21  |07:15 | 08:11 | 08:41

121:30 16 2058 (WEA04) | 20:28 [19:14  [17:06  |16:17 | 16:15

290537 20:42 (WEA04) | 06:29 | 07:22 107:17 108:13 | 08:41

12129 16  20:58 (WEAD4) | 20:26 [19:12  [17:04  |16:16 | 16:16

301 05:39 20:42 (WEA04) | 06:31 | 07:24 | 07:18 | 08:14 | 08:41

|21:27 16 20:58 (WEAD4) | 20:24 | 19:10 117:02 | 16:16 |16:17

31 05:40 20:42 (WEAD4) | 06:33 | 10720 | | 08:41

|21:25 14 2056 (WEAD3) | 20:21 | 117:00 | | 16:18

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | 616 | 41 | | | |
Red.Sonnenscheinwahrsch. | 0.37 | 0.41 | | | |
Reduktion Betriebsdauer | 1.00 | 1.00 | | | |
Reduktion Windrichtung | 0.60 | 0.61 | | | |
Gesamte Reduktion | 0.22 | 0.25 | | | |
Met.wahrsch.Beschattung | 138 | 10 | | | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

15.09.2014 PS14005.A0 WP Heinfelde.docx 114 /142
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Bericht PS14005.A0

¢ s
Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: - ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/ 86 o )
- Pool 1B und 3A P— WindGuard

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269
SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: 1043 - Heinfelder Str. 2, 26169 Friesoythe

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tdgliche Sonnenstunden) [BREMEN]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

Referenzjahr fir Kalender 2014
eferenzjahr flr Kalende 0 153 281 3.16 542 7.18 591 6.09 601 464 3.11 199 1.07
Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie
|Januar  |Februar |Marz |April |Mai |Juni
1]08:41  |08:13 | 07:17 | 07:04 07:41 (WEAQ3) | 05:57 06:31 (WEAQ2) | 05:08
[16:19  [17:09  |18:08 2000 24  08:05 (WEA03) | 20:58 16 06:47 (WEA02) | 21:42
210841  |0811  |07:15 | 07:02 07:41 (WEAO3) | 05:55 06:30 (WEA02) | 05:07
11620 [17:11  [18:05 2001 25 08:06 (WEA03) | 20:55 19 06:49 (WEAQ2) | 21:43
3108:41 | 08:10 1 07:13 | 06:59 07:39 (WEA03) | 05:53 06:29 (WEA02) | 05:07
[16:21  [17:13  |18:07 |2003 27 08:06 (WEA03) | 20:57 21 0650 (WEA02) | 21:44
410841  |08:08  |07:11 | 06557 07:39 (WEA03) | 05:51 06:28 (WEA02) | 05:06
[16:23  [17:14 | 18:08 |2005 27  08:06 (WEA03) | 20:59 22 0650 (WEA02) | 21:45
5108:40 | 08:06 |1 07:08 | 06:55 07:38 (WEA03) | 05:49 06:27 (WEA02) | 05:05
11624 |17:16 1810 2007 29 08:07 (WEA03) | 21:00 24 0651 (WEA02) | 21:46
6]08:40 | 08:05 | 07:06 | 06:52 07:37 (WEA03) | 05:47 06:26 (WEAQ2) | 05:04
[16:25  [17:18 | 18:12 2009 29 08:06 (WEA03) |21:02 25 0651 (WEA02) | 21:47
7108:40  |08:03 | 07:04 | 06:50 07:37 (WEAO3) | 05:45 06:27 (WEA02) | 05:04
|16:26  [17:20 1814 2010 29  08:06 (WEA03) | 21:04 25 0652 (WEA02) | 21:48
8108:39 | 08:01 | 07:01 | 06:48 07:38 (WEA03) | 05:43 06:26 (WEA02) | 05:03
|16:28  |17:22 1816 2012 27 08:05 (WEA03) | 21:05 26 0652 (WEA02) | 21:49
9]08:39  |07:59 | 0659 | 06:45 07:37 (WEAO3) | 05:41 06:26 (WEA02) | 05:02
|16:29  |17:24 | 18:18 |20:14 27 08:04 (WEA03) | 21:07 25 0651 (WEA02) | 21:50
10| 08:38 | 07:57 | 06:57 | 06:43 07:38 (WEA03) | 05:39 06:25 (WEA02) | 05:02
1631 |17:26 | 18:20 |20:16 25 08:03 (WEAD3) |21:09 26  06:51 (WEAD2) | 21:51
11 08:38 | 07:55 | 06:54 | 06:41 07:38 (WEA03) | 05:38 06:26 (WEAQ2) | 05:01
|16:32  [17:28  |[18:22 |20:18 25 08:03 (WEA03) |21:11 25 0651 (WEA02) | 21:52
12| 08:37 1 07:53 | 06:52 | 06:38 07:38 (WEA03) | 05:36 06:26 (WEA02) | 05:01
1633 |17:30  |18:23 2019 22 08:00 (WEA03) | 21:12 25 0651 (WEA02) | 21:53
13 08:36 | 07:51 | 06:50 07:15 (WEAOQ5) | 06:36 07:40 (WEA03) | 05:34 06:26 (WEA02) | 05:01
116:35  [17:32 | 18:25 2 07:17 (WEAO5) | 2021 19 07:59 (WEA03) | 21:14 25 0651 (WEA02) | 21:53
14108:35  [07:49 | 06:47 07:12 (WEAQ5) | 06:34 07:42 (WEAO3) | 05:32 06:26 (WEA02) | 05:00
116:37  |17:834 | 1827 8 07:20 (WEA05) | 2023 15 07:57 (WEA03) | 21:16 24 0650 (WEA02) | 21:54
151 08:35 | 07:47 | 06:45 07:10 (WEAO05) | 06:31 07:44 (WEA03) | 05:31 06:27 (WEA02) | 05:00
|16:38  |17:36  [18:29 11 07:21 (WEA05) |20:25 10  07:54 (WEAD3) | 21:17 23 06:50 (WEAD2) | 21:55
16]08:34  [07:45 | 06:43 07:08 (WEAQ5) | 06:29 | 05:29 06:27 (WEAO2) | 05:00
[16:40  [17:38  [18:31 14  07:22 (WEAOS) | 20:26 2119 22 06:49 (WEA02) | 2155
17108:33 107:43 | 06:40 07:06 (WEAO05) | 06:27 | 05:27 06:29 (WEA02) | 05:00
[16:41  [17:40  |18:33 16  07:22 (WEAD5) | 20:28 2120 20  06:49 (WEAO2) | 21:56
18| 08:32 | 07:41 | 06:38 07:06 (WEA04) | 06:25 | 05:26 06:29 (WEA02) | 05:00
116:43  |17:42  |18:34 16  07:22 (WEAO0S) | 20:30 |21:22 18 06:47 (WEA02) | 21:56
19108:31  |07:39 | 06:35 07:03 (WEA04) | 06:22 | 05:24 06:30 (WEA02) | 05:00
[16:45  [17:44  |18:36 18  07:21 (WEA05) | 20:32 |21:24 17 06:47 (WEAO2) | 21:57
201 08:30 | 07:37 | 06:33 07:03 (WEA04) | 06:20 | 05:23 06:32 (WEA02) | 05:00
|16:47  |17:46  |18:38 18  07:21 (WEAD4) | 20:34 |21:25 14 06:46 (WEAD2) | 21:57
21|08:28  |07:35 | 06:31 07:02 (WEAO4) | 06:18 | 05:21 06:33 (WEA02) | 05:00
[16:48  [17:48  |18:40 20  07:22 (WEAO4) | 20:35 |2127 10 06:43 (WEA02) | 2157
22108:27 |1 07:33 | 06:28 07:01 (WEA04) | 06:16 | 05:20 06:36 (WEA02) | 05:00
11650 [17:49 1842 20 07:21 (WEAD4) | 20:37 |21:28 5 06:41 (WEA02) | 21:57
23108:26 | 07:31 | 06:26 07:01 (WEA04) | 06:13 | 05:19 | 05:00
[16:52  [17:51  [18:43 21 07:22 (WEAO4) | 20:39 | 21:30 | 2158
2410825 |07:29 | 06:23 07:00 (WEA04) | 06:11 | 05:17 | 05:01
11654 [17:53  [18:45 20  07:20 (WEAD4) | 20:41 | 21:31 | 21:58
25108:23 | 07:26 | 06:21 07:01 (WEA04) | 06:09 | 05:16 | 05:01
1656 |17:55  |18:47 19 07:20 (WEAD4) | 20:43 |21:33 |21:58
260822 |07:24 | 06:19 07:01 (WEA04) | 06:07 | 05:15 | 05:01
11657 [17:57  |18:49 17  07:18 (WEAO4) | 20:44 |21:34 | 21:58
27| 08:21 | 07:22 | 06:16 07:02 (WEA04) | 06:05 | 05:14 | 05:02
1659 |17:59  |18:51 15  07:17 (WEAD4) | 20:46 | 21:35 | 21:58
28108:19 | 07:20 | 06:14 06:53 (WEAO03) | 06:03 | 05:12 | 05:02
117201 [18:01  |1852 16  07:16 (WEAO4) | 20:48 | 21:37 | 2158
29108:18 | 106:11 06:47 (WEA03) | 06:01 06:36 (WEA02) | 05:11 |05:03
117:03 | 11854 19 07:11 (WEAD4) | 20:50 7 06:43 (WEA02) | 21:38 | 2158
30108:16 | | 07:09 07:45 (WEAO03) | 05:59 06:33 (WEA02) | 05:10 |1 05:03
| 17:05 | | 19:56 18 08:03 (WEA03) | 20:51 13 06:46 (WEA02) | 21:39 |21:57
310815 | | 07:07 07:43 (WEAO3) | | 05:09 |
11707 | 119558 21 08:04 (WEA03) | | 21:41 |
Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | | | 309 | 380 | 457 |
Red.Sonnenscheinwahrsch. | | | 0.27 | 0.39 | 045 |
Reduktion Betriebsdauer | | | 1.00 | 1.00 | 1.00 |
Reduktion Windrichtung | | | 0.65 | 0.67 | 0.70 |
Gesamte Reduktion | | | 0417 | 0.26 | 0.32 |
Met.wahrsch.Beschattung | | | 54 | 99 | 145 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche .

Bericht PS14005.A0

¢ s
Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: - ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /87 o )
- Pool 1B und 3A P— WindGuard

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: 1043 - Heinfelder Str. 2, 26169 Friesoythe

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Juli |August |September |Oktober |November|Dezember

1]05:04 | 05:42 06:37 (WEA02) | 06:35 07:38 (WEA03) | 07:26 07:54 (WEA05) | 07:22 | 08:16

|21:57 2124 24 07:01 (WEA02) | 20119 22 08:00 (WEA03) | 19:07 4 0758 (WEA05) | 16:58 | 16:15

205:05 | 05:44 06:36 (WEA02) | 06:36 07:37 (WEAO3) | 07:28 |07:24 | 08:17

|21:57 |2122 25 07:01 (WEA02) | 20117 24 0801 (WEADS) | 19:05 |16:56 | 16:14

3105:05 | 05:45 06:36 (WEA02) | 06:38 07:35 (WEA03) | 07:30 | 07:26 | 08:19

|21:56 |21:20 26 07:02 (WEA02) [ 20:15 26  08:01 (WEAO03) | 19:03 |16:54 1613

4 05:06 | 05:47 06:35 (WEA02) | 06:40 07:35 (WEAQ3) | 07:31 |07:28 | 08:20

|21:56 2119 26 07:01 (WEA02) | 2012 27 08:02 (WEA03) | 19:00 |16:52 | 16:13

5105:07 | 05:49 06:36 (WEA02) | 06:41 07:34 (WEA03) | 07:33 | 07:30 | 08:22

|21:55 2117 26 07:02 (WEA02) | 20110 28 0802 (WEA03) | 18:58 1651 |16:12

6]05:08 | 05:50 06:35 (WEAOQ2) | 06:43 07:33 (WEA03) | 07:35 | 07:32 | 08:23

| 21:55 |2115 26 07:01 (WEA02) | 20:08 29  08:02 (WEAO3) | 18555 |16:49 [ 16:12

7105:09 | 0552 06:36 (WEA02) | 06:45 07:33 (WEAQ3) | 07:37 |07:3¢ 0824

|21:54 2113 25  07:01 (WEA02) | 20:05 29 0802 (WEA03) | 18:53 |16:47 | 16:11

8105:10 | 05:54 06:36 (WEA02) | 06:46 07:33 (WEA03) | 07:38 |1 07:36 | 08:26

|21:54 2111 24 07:00 (WEA02) | 20:03 29 08:02 (WEA03) | 18:51 |16:45 | 16:11

9]05:11 | 05555 06:36 (WEA02) | 06:48 07:33 (WEAQ3) | 07:40 |07:37 | 08:27

|21:53 |21:09 24  07:00 (WEA02) | 20:00 27  08:00 (WEAQ3) | 18:48 |16:43 | 16:10

10| 05:12 | 05:57 06:37 (WEA02) | 06:50 07:33 (WEA03) | 07:42 | 07:39 | 08:28

|21:52 2107 23 07:00 (WEA02) | 19:58 27  08:00 (WEA03) | 18:46 |16:42 1610

110513 | 05:59 06:37 (WEA02) | 06:52 07:34 (WEAQ3) | 07:44 |07:41 | 08:29

| 21:51 |21:05 21 06:58 (WEA02) | 19:56 25  07:59 (WEAQ3) | 18:44 |16:40 | 16:10

12 05:14 | 06:00 06:39 (WEA02) | 06:53 07:33 (WEAO3) | 07:46 | 07:43 | 08:30

]21:50 |21:08 18 06:57 (WEA02) | 19:58 24  07:57 (WEAQ3) | 18:41 |16:38  |16:10

13105:15 | 06:02 06:40 (WEA02) | 06:55 07:35 (WEAQ3) | 07:47 | 07:45 | 08:31

| 21:50 |21:01 15  06:55 (WEA02) | 19:51 21 07:56 (WEAO3) | 18:39 |16:37 | 16:10

1410516 | 06:04 06:42 (WEA02) | 06:57 07:35 (WEAO3) | 07:49 |07:47 | 08:32

| 21:49 2059 11 06:53 (WEA02) | 19:48 19 0754 (WEA03) | 18:37 |16:35 | 16:10

15105:18 | 06:05 06:47 (WEA02) | 06:58 07:37 (WEA03) | 07:51 | 07:49 | 08:33

|21:48 | 2057 2 06:49 (WEA02) [ 19:46 18  08:01 (WEA04) | 18:34 |16:3¢  |16:10

16]05:19 | 06:07 | 07:00 07:41 (WEAO3) | 07:53 |07:50 | 08:34

| 21:46 | 20555 |19:44 18 0805 (WEAD4) | 18:32 |16:32  |16:10

17 105:20 | 06:09 1 07:02 07:51 (WEA04) | 07:55 | 07:52 | 08:35

|21:45 | 2053 [19:41 15 0806 (WEAD4) | 18:30 | 1631 |16:10

18 05:21 | 06:11 | 07:04 07:49 (WEA04) | 07:56 | 07:54 | 08:36

|21:44 | 2051 119:39 18  08:07 (WEA04) | 18:28 |16:29 | 16:10

19 ]05:23 | 06:12 | 07:05 07:48 (WEAO04) | 07:58 |07:56 | 08:37

|21:43 | 20:49 [19:36 19 08:07 (WEA04) | 18:25 |16:28  [16:10

20| 05:24 | 06:14 | 07:07 07:48 (WEA04) | 08:00 | 07:58 | 08:37

|21:42 | 20:46 [19:3¢ 20  08:08 (WEAD4) | 18:23 1627 |16:11

21 05:25 | 06:16 | 07:09 07:46 (WEAO4) | 08:02 |07:59 | 08:38

| 21:41 | 20:44 [19:31 21 08:07 (WEAD4) | 18:21 [16:25 | 16:11

2210527 | 06:17 | 07:10 07:46 (WEA04) | 08:04 1 08:01 | 08:39

|21:39 | 20:42 11929 21 08:07 (WEAD4) | 18:19 |16:224 | 16:11

23 05:28 06:44 (WEA02) | 06:19 |07:12 07:47 (WEAO4) | 08:06 |08:03  |08:39

|21:38 9 06:53 (WEA02) | 20:40 11927 20  08:07 (WEAO4) | 18:17 |16:23  |16:12

24 05:30 06:42 (WEA02) | 06:21 |07:14 07:46 (WEAO4) | 08:07 |08:05  |08:40

121:36 13 0655 (WEA02) | 20:38 11924 19 08:05 (WEA04) | 18:15 1622 |16:12

2510531 06:41 (WEA02) | 06:23 | 07:16 07:47 (WEA04) | 08:09 | 08:06 | 08:40

12135 16 0657 (WEA02) | 20:35 1922 17 08:04 (WEAD4) | 18:13 1621 |16:13

26 05:33 06:40 (WEA02) | 06:24 | 07:17 07:48 (WEA04) | 07:11 |08:08 | 08:40

|21:33 17 0657 (WEA02) | 20:33 [19:19 17 08:05 (WEA05) | 17:10 [16:20  |16:14

27105:34 06:39 (WEA02) | 06:26 107:19 07:49 (WEAO05) | 07:13 |08:10 | 08:41

12132 19 0658 (WEAD2) | 20:31 [19:17 15 08:04 (WEA05) | 17:08 |16:18 | 16:14

28 05:36 06:38 (WEA02) | 06:28 | 07:21 07:48 (WEA05) | 07:15 |08:11 | 08:41

121:30 21 06:59 (WEA02) | 20:29 [19:14 15 08:03 (WEA05) | 17:06 |16:18  |16:15

290537 06:37 (WEA02) | 06:29 07:44 (WEA03) | 07:23 07:50 (WEAO05) | 07:17 108:13 | 08:41

12129 23 0700 (WEA02) [20:26 11 0755 (WEA03) [19:12 12 08:02 (WEA05) | 17:04 |16:17 | 16:16

30| 05:39 06:37 (WEA02) | 06:31 07:42 (WEA03) | 07:24 07:52 (WEAO05) | 07:19 |08:14 | 08:41

|21:27 24 07:01 (WEA02) | 20:24 16 07:58 (WEA03) | 19:10 9 0801 (WEA05) | 17:02 | 16:16 | 16:17

31 05:41 06:36 (WEA02) | 06:33 07:39 (WEA03) | |07:21 | | 08:41

|21:25 25 0701 (WEA02) [20:22 20 07:59 (WEA03) | | 17:00 | | 16:18

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | 167 | 363 | 631 | 4 | |
Red.Sonnenscheinwahrsch. | 0.37 | 0.41 | 0.36 | 0.29 | |
Reduktion Betriebsdauer | 1.00 | 1.00 | 1.00 | 1.00 | |
Reduktion Windrichtung | 0.70 | 0.70 | 0.66 | 0.64 | |
Gesamte Reduktion | 0.26 | 0.28 | 024 | 0.19 | |
Met.wahrsch.Beschattung | 43 | 103 | 152 | 1 | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

15.09.2014 PS14005.A0 WP Heinfelde.docx 116 /142



Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/ 88
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269
SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: 1044 - Edammer Str. 22, 26169 Friesoythe

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tdgliche Sonnenstunden) [BREMEN]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

Referenzjahr fiir Kalender 2014
eferenzjahr flr Kalende 0 153 281 3.16 542 7.18 591 6.09 601 464 3.11 199 1.07
Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie
|Januar  |Februar |Marz |April |Mai |Juni
1]08:41 | 08:13 | 07:17 | 07:04 | 05:56 20:08 (WEA04) | 05:08 20:54 (WEAQ2)
[16:19  [17:09  [18:03  |19:59 |2053 17 20:25 (WEA03) | 21:42 4 20:58 (WEA02)
2]08:41  |0811  |07:15  |07:02 | 05:54 20:08 (WEAO4) | 05:07
11620 [17:10 1805  |20:01 |2055 19 20:27 (WEA03) | 21:43
3108:41 | 08:10 1 07:13 | 06:59 | 05:52 20:09 (WEA04) | 05:06
[16:21  [17:42  |18:06  |20:03 |2057 18 20:27 (WEA03) | 21:44
4108:41 | 08:08 | 07:10 | 06:57 | 05:50 20:09 (WEA04) | 05:06
[16:22  [17:14  |18:08 | 20:05 |2058 19 20:28 (WEAO5) | 21:45
5108:40 | 08:06 |1 07:08 | 06:55 | 05:49 20:09 (WEA04) | 05:05
|16:24  |17:16  [18:10  |20:07 2100 19 20:28 (WEAQ5) | 21:46
6]08:40 | 08:04 | 07:06 | 06:52 | 05:47 20:09 (WEA04) | 05:04
[16:25  [17:18  [18:12  |20:08 |21:02 20 20:29 (WEAOS) | 21:47
7108:40  |08:03  |07:04 | 06:50 | 05:45 20:09 (WEAOS) | 05:03
[16:26  [17:20  [18:14  |20:10 |21:04 20 20:29 (WEAD5) | 21:48
8108:39 | 08:01 | 07:01 | 06:47 1 05:43 20:09 (WEAO05) | 05:03
|16:28  |17:22  |18:16  |20:12 2105 21 20:30 (WEAO5) | 21:49
9]08:39  |0759  |0659 | 0645 | 05:41 20:08 (WEADS) | 05:02
|16:20  |17:24 1818  |20:14 2107 22 20:30 (WEAO5) | 21:50
10| 08:38 | 07:57 | 06:57 | 06:43 1 05:39 20:08 (WEAO05) | 05:02
|16:30  |17:26 | 18:20 | 20:16 |21:09 21 20:29 (WEAD5) | 21:51
11 08:37 | 07:55 | 06:54 | 06:40 | 05:37 20:09 (WEAO05) | 05:01
[16:32  [17:28  [1821  |20:17 2110 21 20:30 (WEAO5) | 21:52
12| 08:37 1 07:53 | 06:52 | 06:38 |105:36 20:08 (WEA0S5) | 05:01
116:33  [17:80 1828 20119 |2112 21 20:29 (WEAD5) | 21:52
13108:36 1 07:51 | 06:50 | 06:36 | 05:34 20:08 (WEAO05) | 05:01
116:35  |17:32 1825  |20:21 |2114 21 20:29 (WEAOS) | 21:53
14108:35  [07:49  |06:47 | 06:34 | 05:32 20:09 (WEADS) | 05:00
|16:36  [17:34  |1827  |20:28 |21:15 20 20:29 (WEAO5) | 21:54
151 08:34 | 07:47 | 06:45 | 06:31 1 05:31 20:09 (WEAO05) | 05:00
|16:38  |17:36  |18:29 | 20:25 |21147 19 20:28 (WEAD5) | 21:54
16| 08:33 | 07:45 | 06:42 | 06:29 | 05:29 20:10 (WEAO05) | 05:00
[16:40  [17:38  [18:31 | 20:26 |21:19 18 20:28 (WEA05) | 21:55
17 108:32 107:43 | 06:40 | 06:27 | 05:27 20:11 (WEAO05) | 05:00
[16:41  [17:40 1882  |20:28 |2120 16 20:27 (WEAQ5) | 21:55
18 08:31 | 07:41 | 06:38 | 06:24 | 05:26 20:12 (WEAO05) | 05:00
116:43  [17:42  |18:34 | 20:30 2122 17 20:52 (WEA02) | 21:56
19108:30  |07:39  |06:35 | 06:22 | 05:24 20:13 (WEAOS) | 05:00
[16:45  [17:44 18836 | 20:82 |2123 17 20:54 (WEAO2) | 21:56
20108:29 | 07:37 | 06:33 | 06:20 | 05:23 20:15 (WEAO05) | 05:00
|16:46  |17:45  |18:38  |20:33 |21:25 14 20:54 (WEAO2) | 21:57
21108:28 | 07:35 | 06:30 | 06:18 |05:21 20:48 (WEA02) | 05:00
|16:48  [17:47  |18:40  |20:35 |21:26 8 2056 (WEA02) | 21:57
22108:27 |1 07:33 | 06:28 | 06:16 105:20 20:48 (WEA02) | 05:00
11650 [17:49  |18:41 | 20:87 |21:28 10  20:58 (WEAO2) | 21:57
23108:26 | 07:31 | 06:26 | 06:13 | 05:19 20:48 (WEA02) | 05:00
[16:52  [17:51 | 1843 | 20:39 |21:29 11  20:50 (WEA02) | 21:57
2410824  |07:28  |06:23 | 06:11 |05:17 20:49 (WEA02) | 05:01
11654 [17:53  |18:45 | 20:41 |21:31 12 21:01 (WEAO2) | 21:58
25108:23 | 07:26 | 06:21 | 06:09 | 05:16 20:48 (WEA02) | 05:01
|16:55  |17:55  |18:47 | 20:42 |21:32 13 21:01 (WEAO2) | 21:58
260822 |07:24  |06:18 | 06:07 20:16 (WEA04) | 05:15 20:48 (WEAD2) | 05:01
16557 |17:57 1849 | 20:44 1 20117 (WEAO4) [21:34 13 21:01 (WEA02) | 21:58
2710820  |07:22 0616 | 06:05 20:12 (WEA04) | 05:13 20:49 (WEA02) | 05:02
11659 |17:59 | 18:50 | 20:46 7 20119 (WEA03) |21:35 12 21:01 (WEAD2) | 21:58
2810819  [07:20  |06:14  |06:03 20:11 (WEA04) | 05:12 20:49 (WEA02) | 05:02
117201 [18:01  |1852  |20:48 10 2021 (WEA03) [21:37 11 21:00 (WEAQ2) | 21:57
29108:17 | 106:11 | 06:01 20:10 (WEA04) | 05:11 20:50 (WEA02) | 05:03
[17:08 | 11854 |20:50 12 2022 (WEAD3) [21:38 10 21:00 (WEA02) | 21:57
30108:16 | | 07:09 | 05:59 20:09 (WEA04) | 05:10 20:51 (WEA02) | 05:03
| 17:05 | | 19:56 | 20:51 15 20:24 (WEAO03) | 21:39 8  20:59 (WEAQ2) | 21:57
310814 | 107:06 | | 05:09 20:52 (WEA02) |
11707 | 11958 | |21:40 8 21:00 (WEA02) |
Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | | | | 45 | 496 | 4
Red.Sonnenscheinwahrsch. | | | | 0.39 | 0.45 | 0.35
Reduktion Betriebsdauer | | | | 1.00 | 1.00 | 1.00
Reduktion Windrichtung | | | | 0.62 | 0.61 | 0.60
Gesamte Reduktion | | | | 0.24 | 0.28 | 0.21
Met.wahrsch.Beschattung | | | | 11 | 138 | 1
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung: Ausdruck/Seite Deutsche e
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/ 89
- Pool 1B und 3A P— WdeUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: 1044 - Edammer Str. 22, 26169 Friesoythe

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|duli |August Oktober

110504 | 05:42 20:19 (WEA05) | 06:34 | 07:26  |07:22 | 08:16

|21:57 |2124 21 20:40 (WEA0S) |20:19  [19:07  |1658 | 16:15

2]05:05 | 05:44 20:18 (WEA05) | 06:36 | 07:28 0724 | 08:17

|21:56 |2122 22 20:40 (WEA0S) |20:17  [19:05  |1656  |16:14

3105:05 | 05:45 20:19 (WEA0S) | 06:38 | 07:29 | 07:26 | 08:19

|21:56 2120 21 20:40 (WEAO5) | 20:14  |19:02  |1654  |16:13

4 05:06 | 05:47 20:18 (WEA05) | 06:39  |07:31  |07:28 | 08:20

|21:56 2118 22 20:40 (WEA0S) |20:12  [19:00  [1652  |16:13

5105:07 | 05:48 20:19 (WEA0S) | 06:41 107:33 | 07:30 | 08:22

12155 2117 21 20:40 (WEAOS) | 20:10  |18:58  [1650 | 16:12

6]05:08 | 05:50 20:18 (WEADS) | 06:43 | 07:35 | 07:32 | 08:23

| 21:55 |21:15 21 20:39 (WEAO05) | 20:07 | 18:55 | 16:49 | 16:12

7105:09 | 05:52 20:19 (WEA04) | 06:45 | 07:36  |07:34 | 08:24

|21:54 2113 20  20:39 (WEA0S) | 20:05  [18:53  [16:47  |16:11

8105:10 | 0553 20:18 (WEA04) | 06:46 1 07:38 |1 07:35 | 08:26

12153 |2111 20  20:38 (WEA0S5) | 20:08  [18:51  [16:45 | 16:11

9] 05:11 | 0555 20:18 (WEAD4) | 06:48 | 07:40  |07:37 | 08:27

|21:53 |21:09 19 20:37 (WEA05) | 20:00 | 18:48 | 16:43 | 16:10

10| 05:12 | 05:57 20:17 (WEA04) | 06:50 | 07:42 | 07:39 | 08:28

|21:52 12107 19 20:36 (WEA0S) | 19:58 | 18:46  |16:42  |16:10

1110513 | 05558 2017 (WEAD4) | 06:51 | 07:44  |07:41 | 08:29

|21:51 2105 19 20:36 (WEA03) | 19:55  |18:44  [16:40  |16:10

12 05:14 21:02 (WEA02) | 06:00 20:17 (WEA04) | 06:53 | 07:45 | 07:43 | 08:30

| 21:50 3 21.05(WEA02) | 21.03 19 20:36 (WEA03) | 19:53 | 18:41 | 16:38 | 16:10

13 05:15 2101 (WEA02) | 06:02 20:17 (WEA04) | 06:55 | 07:47 | 07:45 | 08:31

| 21:49 7 21:08 (WEA02) | 21:01 16 20:33 (WEA03) | 19:51 | 18:39 | 16:37 | 16:10

1410516 21:00 (WEA02) | 06:04 20:17 (WEAD4) | 06:57 | 07:49 | 07:47 | 08:32

|21:48 9 21.09 (WEA02) | 20:59 15 20:32 (WEA03) | 19:48 | 18:37 | 16:35 | 16:09

15105117 21:00 (WEA02) | 06:05 20:17 (WEA04) | 06:58 1 07:51 | 07:48 108:33

|21:47 9 21:09(WEA02) | 2057 12 20:29 (WEA03) | 19:46  |18:34  |16:834  |16:09

16| 05:19 20:59 (WEA02) | 06:07 20:19 (WEA04) | 07:00 | 07:53 | 07:50 | 08:34

|21:46 11 2110 (WEA02) | 20:55 8 2027 (WEA03) | 19:43  |18:32  [16:32  [16:10

17 105:20 20:58 (WEA02) | 06:09 20:20 (WEA04) | 07:02 | 07:54 | 07:52 | 08:35

|21:45 12 2110 (WEAQ2) | 20:53 6 20:26 (WEA03) | 19:41 | 18:30 | 16:31 | 16:10

18 05:21 20:58 (WEA02) | 06:10 1 07:03 | 07:56 1 07:54 | 08:36

| 21:44 12 21:10 (WEA02) | 20:51 | 19:39 | 18:28 | 16:29 | 16:10

19105:23 2059 (WEA02) | 06:12 107:05  |07:58  |07:56 | 08:37

|21:43 12 21:11 (WEA02) | 20:48 | 19:36 | 18:25 | 16:28 | 16:10

20| 05:24 20:58 (WEA02) | 06:14 | 07:07 | 08:00 |1 07:57 | 08:37

|21:42 13 2111 (WEA02) | 20:46 119:3¢  |1823  |1626  |16:10

2110525 20:58 (WEA02) | 06:15 | 07:09 | 08:02 | 07:59 | 08:38

121:40 11 21:09 (WEA02) | 20:44 |19:81 1821  [1625  |16:11

220527 2058 (WEA02) | 06:17 107:10 | 08:04  |08:01  |08:38

121:39 10 21:08 (WEA02) | 20:42 |19:29 1819  |16:24  [16:11

23]05:28 2058 (WEA02) | 06:19 107:12 | 08:05 |08:03  |08:39

|21:38 9 21:07 (WEA02) | 20:40 |19:26 1817  |1628  |16:12

241 05:30 2027 (WEA05) | 06221 107:14 | 08:07  |08:04  |08:39

|21:36 13 21.06 (WEA02) | 20:37 |19:24 1814  |1622  [16:12

2510531 20:25 (WEAO05) | 06:22 1 07:15 | 08:09 | 08:06 | 08:40

121:35 15 2105 (WEA02) | 20:35 119:22  |18:12  |1620  |16:13

26| 05:33 20:23 (WEAO5) | 06:24 10747 |07:41 | 08:08  |08:40

|21:33 16  21:03 (WEA02) | 20:33 |19:19  [17:10 1619|1614

27| 05:34 2022 (WEA05) | 06:26 107:19  |07:13  |08:09 | 08:40

|21:32 16  21:01 (WEA02) | 2031 11917 |17:08  |16:18 | 16:14

28 05:36 2021 (WEA05) | 06:28 J07:21  |07:15  |08:11  |08:41

121:30 17 20:38 (WEAO5) | 20:28 |19:14  |17.06  |16:17  |16:15

290537 20:20 (WEAO05) | 06:29 | 07:22 107:17 108:13 | 08:41

|21:29 18 20:38 (WEADS5) | 20:26 [ 19:12 | 17:04 | 16:16 | 16:16

301 05:39 20:20 (WEAO05) | 06:31 | 07:24 | 07:18 | 08:14 | 08:41

|21:27 19 20:39 (WEAD5) | 20:24 | 19:10 117:02 | 16:16 |16:17

3110540 20:19 (WEAO05) | 06:33 | | 07:20 | | 08:41

|21:25 20 20:39 (WEA05) | 20:21 | | 17:00 | | 16:18

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | 252 | 301 | | | |
Red.Sonnenscheinwahrsch. | 0.37 | 0.41 | | | |
Reduktion Betriebsdauer | 1.00 | 1.00 | | | |
Reduktion Windrichtung | 061 | 0.62 | | | |
Gesamte Reduktion | 0.23 | 0.25 | | | |
Met.wahrsch.Beschattung | 57 | 75 | | | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche .

Bericht PS14005.A0

¢ s
Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: - ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /90 o )
- Pool 1B und 3A P— WindGuard

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269
SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: I044A - Edammer StraBe 22, 26169 Friesoythe, Anbau

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tdgliche Sonnenstunden) [BREMEN]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

Referenzjahr fiir Kalender 2014
eferenzjahr flr Kalende 0 153 281 3.16 542 7.18 591 6.09 601 464 3.11 199 1.07
Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie
|Januar  |Februar |Marz |April |Mai |Juni
1]08:41 | 08:13 | 07:17 | 07:04 | 05:56 20:06 (WEA04) | 05:08
[16:19  [17:09  [18:03  |19:59 |2053 19 20:25 (WEAO03) | 21:42
2]08:41  |0811  |07:15  |07:02 | 05:54 20:06 (WEAO4) | 05:07
11620 [17:10 1805  |20:01 |2055 19 20:25 (WEA03) | 21:43
3108:41 | 08:10 1 07:13 | 06:59 | 05:52 20:07 (WEA04) | 05:06
[16:21  [17:42  |18:06  |20:03 |2057 19 20:26 (WEA03) | 21:44
4108:41 | 08:08 | 07:10 | 06:57 | 05:50 20:07 (WEA04) | 05:06
[16:22  [17:14  |18:08 | 20:05 |2058 20  20:27 (WEAQ5) | 21:45
5108:40 | 08:06 |1 07:08 | 06:55 | 05:49 20:07 (WEAO05) | 05:05
|16:24  |17:16  [18:10  |20:07 2100 20 20:27 (WEAQ5) | 21:46
6]08:40 | 08:04 | 07:06 | 06:52 | 05:47 20:07 (WEA05) | 05:04
[16:25  [17:18  [18:12  |20:08 2102 20 20:27 (WEAQ5) | 21:47
7108:40  |08:03  |07:04 | 06:50 | 05:45 20:06 (WEAOS) | 05:03
[16:26  [17:20  [18:14  |20:10 |21:04 21 20:27 (WEAO5) | 21:48
8108:39 | 08:01 | 07:01 | 06:47 1 05:43 20:07 (WEAO05) | 05:03
|16:28  |17:22  |18:16  |20:12 12105 21 20:28 (WEA05) | 21:49
9]08:39  |0759  |0659 | 0645 | 05:41 20:06 (WEADS) | 05:02
[16:29  [17:24  |18:18  |20:14 2107 22 20:28 (WEAO5) | 21:50
10| 08:38 | 07:57 | 06:57 | 06:43 1 05:39 20:06 (WEAO05) | 05:02
116:30  [17:26  [18:20  |20:16 12109 21 20:27 (WEAD5) | 21:51
11 08:37 | 07:55 | 06:54 | 06:40 | 05:37 20:07 (WEAO05) | 05:01
[16:32  [17:28  [1821  |20:17 2110 21 20:28 (WEA05) | 21:52
12| 08:37 1 07:53 | 06:52 | 06:38 |105:36 20:06 (WEA0S5) | 05:01
116:33  [17:80 1828 20119 |21:12 21 20:27 (WEAQ5) | 21:52
13108:36 1 07:51 | 06:50 | 06:36 | 05:34 20:06 (WEAO05) | 05:01
116:35  |17:32 1825  |20:21 |21:14 20 20:26 (WEA05) | 21:53
14108:35  [07:49  |06:47 | 06:34 | 05:32 20:08 (WEADS) | 05:00
|16:36  [17:34  |1827  |20:28 |21:15 18 20:26 (WEAO5) | 21:54
151 08:34 | 07:47 | 06:45 | 06:31 1 05:31 20:08 (WEAO05) | 05:00
|16:38  |17:36  |18:29 | 20:25 |21147 17 20:25 (WEAD5) | 21:54
16| 08:33 | 07:45 | 06:42 | 06:29 | 05:29 20:09 (WEAO05) | 05:00
[16:40  [17:38  [18:31 | 20:26 |21:19 16 20:25 (WEAQ5) | 21:55
17 108:32 107:43 | 06:40 | 06:27 | 05:27 20:11 (WEAO05) | 05:00
[16:41  [17:40 1882  |20:28 2120 15  20:51 (WEAO2) | 21:55
18 08:31 | 07:41 | 06:38 | 06:24 | 05:26 20:11 (WEAO05) | 05:00
116:43  [17:42  |18:34 | 20:30 2122 15  20:52 (WEA02) | 21:56
19108:30  |07:39  |06:35 | 06:22 | 05:24 20:14 (WEAOS) | 05:00
[16:45  [17:44 18836 | 20:82 |2123 12 20:54 (WEAO2) | 21:56
20108:29 | 07:37 | 06:33 | 06:20 | 05:23 20:47 (WEA02) | 05:00
|16:46  |17:45  |18:38  |20:33 |21:25 7 20:54 (WEAO2) | 21:57
2110828 |07:35 |06:30  |06:18 |05:21 20:47 (WEA02) | 05:00
|16:48  [17:47  |18:40  |20:35 |21:26 9 2056 (WEA02) | 21:57
22108:27 |1 07:33 | 06:28 | 06:16 105:20 20:47 (WEA02) | 05:00
11650 [17:49  |18:41 | 20:87 |2128 11 20:58 (WEAO2) | 21:57
23108:26 | 07:31 | 06:26 | 06:13 | 05:19 20:47 (WEA02) | 05:00
[16:52  [17:51 | 1843 | 20:39 2129 12 20:59 (WEA02) | 21:57
2410824  |07:28  |06:23 | 06:11 |05:17 20:48 (WEA02) | 05:01
11654 [17:53  |18:45 | 20:41 2131 13 21:01 (WEAO2) | 21:58
25108:23 | 07:26 | 06:21 | 06:09 | 05:16 20:47 (WEA02) | 05:01
|16:55  |17:55  |18:47 | 20:42 |21:32 13 21:00 (WEAO2) | 21:58
260822 |07:24  |06:18 | 06:07 20:11 (WEA04) | 05:15 20:47 (WEA02) | 05:01
11657 [17:57 | 1849 | 20:44 6 20:17 (WEAO4) [21:34 13 21:00 (WEA02) | 21:58
27108:20 | 07:22 | 06:16 | 06:05 20:10 (WEA04) | 05:13 20:48 (WEA02) | 05:02
11659 |17:59 | 18:50 | 20:46 9 20:19 (WEA03) [21:35 11 20:59 (WEAO2) | 21:58
2810819  [07:20  |06:14  |06:03 20:08 (WEAO4) | 05:12 20:49 (WEA02) | 05:02
117201 [18:01  |1852  |20:48 13 2021 (WEA03) [21:37 10 20:59 (WEAQ2) | 21:57
29108:17 | 106:11 | 06:01 20:07 (WEA04) | 05:11 20:49 (WEA02) | 05:03
[17:08 | 11854 |2050 15  20:22 (WEA03) | 21:38 9 2058 (WEA02) | 21:57
30108:16 | | 07:09 | 05:59 20:07 (WEA04) | 05:10 20:50 (WEA02) | 05:03
| 17:05 | | 19:56 | 20:51 17 20:24 (WEAO03) | 21:39 8  20:58 (WEAQ2) | 21:57
310814 | 107:06 | | 05:09 20:53 (WEA02) |
11707 | 11958 | |21:40 4 2057 (WEA02) |
Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | | | | 60 | 477 |
Red.Sonnenscheinwahrsch. | | | | 0.39 | 0.45 |
Reduktion Betriebsdauer | | | | 1.00 | 1.00 |
Reduktion Windrichtung | | | | 062 | 0.61 |
Gesamte Reduktion | | | | 0.24 | 0.28 |
Met.wahrsch.Beschattung | | | | 14 | 132 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung: Ausdruck/Seite Deutsche e
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/ 91
- Pool 1B und 3A P— WdeUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269
SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: I044A - Edammer StraBe 22, 26169 Friesoythe, Anbau

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

j U 2014
Referenzjahr fir Kalender 0 153 281 3.46 542 7.18 591 6.09 6.01 464 3.41 1.99 1.07
Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie
|duli |August Oktober
1]05:04 | 05:42 20:17 (WEA05) | 06:34 | 07:26 | 07:22 | 08:16
| 21:57 |2124 21 20:38 (WEA05) | 2019  [19:07  |16:58 | 16:15
20505 | 05:44 20:17 (WEAD5) | 06:36  [07:28  [07:24 | 08:17
|21:56 |2122 20 20:37 (WEA05) | 20:17  [19:05  |16:56 | 16:14
3105:05 | 05:45 20:17 (WEAO05) | 06:38 | 07:29 | 07:26 | 08:19
|21:56 2120 21 20:38 (WEA05) | 20:14  |19:02  |16:54 | 16:13
4105.06 | 05:47 20:16 (WEA05) | 06:39 | 07:31  |07:28 | 08:20
|21:56 |21:18 22 20:38 (WEA05) | 20:12  [19:00  [16:52  [16:13
5105:07 | 05:48 20:16 (WEAO05) | 06:41 | 07:33 | 07:30 | 08:22
|21:55 2117 22 20:38 (WEA05) | 20:10  [18:58  [16:50 | 16:12
6]05:08 | 05:50 20:16 (WEAO05) | 06:43 | 07:35 | 07:32 | 08:23
|21:55 |21:15 21 20:37 (WEA05) | 20:07 | 18:55  |16:49 [ 16:12
7105:09 | 05:52 20:16 (WEAD5) | 06:45  [07:36  |07:34 | 08:24
|21:54 2113 21 20:37 (WEA05) | 20:05 | 18:58  |16:47 | 16:11
810510 | 05:53 20:16 (WEAO05) | 06:46 | 07:38 | 07:35 | 08:26
12153 2111 20 20:36 (WEA0S5) | 20:03 | 18:51  [1645 | 16:11
905:11 | 05:55 20:17 (WEAD4) | 06:48  [07:40  [07:37 | 08:27
|21:53 2109 19 20:36 (WEA05) | 20:00 | 18:48  [16:43  [16:10
10| 05:12 | 05:57 20:15 (WEA04) | 06:50 | 07:42 | 07:39 | 08:28
|21:52 |21:07 20 20:35 (WEAD5) | 19:58 | 18:46  [16:42  [16:10
11]05:13 | 0558 20:15 (WEAD4) | 06:51 | 07:44 | 07:41 | 08:29
| 21:51 2105 19 20:34 (WEA03) [ 19:55 | 18:44  [16:40  [16:10
12 05:14 | 06:00 20:16 (WEA04) | 06:53 | 07:45 | 07:43 | 08:30
|21:50 2103 19 20:35 (WEA03) | 19:53  |18:41  [16:88  [16:10
13 05:15 21:02 (WEA02) | 06:02 20:15 (WEA04) | 06:55 | 07:47 | 07:45 | 08:31
| 21:49 3 21:05(WEA02) | 2101 18 20:33 (WEA03) | 19:51  [18:39  [16:37 | 16:10
14105:16 21:00 (WEAO2) | 06:04 20:15 (WEAD4) | 06:57  [07:49  |07:47 | 08:32
|21:48 7 2107 (WEA02) 2059 17  20:32 (WEA03) | 19:48  |18:37  [16:835 [ 16:09
15105117 20:59 (WEA02) | 06:05 20:15 (WEA04) | 06:58 | 07:51 | 07:48 | 08:33
|21:47 9  21:08(WEA02) |20:57 14 20:29 (WEAD3) | 19:46 [ 18:34  [16:34 | 16:09
16]05:19 20:58 (WEA02) | 06:07 20:16 (WEAD4) [ 07:00  |07:58  |07:50 | 08:34
|21:46 10 21:08 (WEA02) [20:55 11  20:27 (WEA03) [ 19:43  [18:32  [16:32 [ 16:10
17| 05:20 20:58 (WEA02) | 06:09 20:17 (WEA04) | 07:02 | 07:54 | 07:52 | 08:35
|21:45 11 21:09 (WEAD2) | 20:53 9 20:26 (WEA03) [ 19:41  [18:30  [16:31  [16:10
18 05:21 20:57 (WEA02) | 06:10 20:19 (WEA04) | 07:03 | 07:56 | 07:54 | 08:36
|21:44 12 21:09 (WEA02) | 2051 4 2023 (WEA04) [ 19:39 | 18:28  [16:29 [ 16:10
19 05:23 20:58 (WEAO2) | 06:12 |07:05  |07:58  |07:56 | 08:37
|21:43 12 21:10 (WEAD2) | 20:48 [19:36 1825  |16:28  |16:10
20| 05:24 20:57 (WEA02) | 06:14 | 07:07 | 08:00 | 07:57 | 08:37
|21:42 13 21:10 (WEAD2) | 20:46 |19:34  |18:23  |16:26 [ 16:10
21 05:25 20:57 (WEA02) | 06:15 |07:09 |08:02 0759  |08:38
|21:40 12 21:09 (WEAO2) | 20:44 [19:31 1821  [1625  |16:11
22 05:27 20:56 (WEA02) | 06:17 |07:10  |08:04  |08:01  |08:38
|21:39 12 21:08 (WEAD2) | 20:42 |19:29 1819 [16:24  [16:11
23 05:28 20:57 (WEA02) | 06:19 0712 |08:05 |08:08  |08:39
|21:38 10 21:07 (WEA02) | 20:40 |19:26 1817  |16:23  |16:12
24105:30 20:57 (WEA02) | 06:21 |07:14  |08:07  |08:04 | 08:39
|21:36 9 21:06 (WEA02) | 20:37 |19:24 1814|1622 | 16:12
2510531 20:26 (WEA05) | 06:22 | 07:15 | 08:09 | 08:06 | 08:40
|21:35 10 21:05 (WEAD2) | 20:35 |19:22 1812 1620 [ 16113
2605:33 20:23 (WEADS) | 06:24 |07:17  |O7:11 | 08:08 | 08:40
|21:33 14 21:03 (WEA02) | 20:33 |19:19  [17:10 1619 | 16114
271 05:34 20:21 (WEAO5) | 06:26 [07:19  |07:13  |08:09 | 08:40
|21:32 15 21:01 (WEAD2) | 20:31 |19:17  |17:08  |16:18 | 16114
2810536 20:20 (WEAO05) | 06:28 | 07:21 | 07:15 | 08:11 | 08:41
121:30 16 21:01 (WEA02) | 20:28 [19:14  [17:06  |16:17 | 16:15
290537 20:19 (WEAO05) | 06:29 | 07:22 107:17 108:13 | 08:41
12129 16  20:35 (WEAD5) | 20:26 [19:12  [17:04  |16:16 | 16:16
30105:39 20:19 (WEAO05) | 06:31 | 07:24 | 07:18 | 08:14 | 08:41
|21:27 18 20:37 (WEAD5) | 20:24 | 19:10 117:02 | 16:16 |16:17
31]05:40 20:17 (WEADS) | 06:33 | |07:20 | | 08:41
|21:25 20 2037 (WEAD5) | 20:21 | [17:00 | | 16:18
Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | 229 | 318 | | | |
Red.Sonnenscheinwahrsch. | 0.37 | 0.41 | | | |
Reduktion Betriebsdauer | 1.00 | 1.00 | | | |
Reduktion Windrichtung | 061 | 0.62 | | | |
Gesamte Reduktion | 0.23 | 0.25 | | | |
Met.wahrsch.Beschattung | 52 | 80 | | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche .

Bericht PS14005.A0

¢ s
Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: - ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /92 o )
- Pool 1B und 3A P— WindGuard

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: 1045 - Edammer Str. 20, 26169 Friesoythe

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Januar  |Februar |Marz |April |Mai |Juni
1]08:41 | 08:13 | 07:17 | 07:04 | 05:56 20:22 (WEA04) | 05:08 20:29 (WEA05)
| 16:19 | 17:09 | 18:03 | 19:59 | 20:53 3 20:25 (WEA03) | 21:42 18 21:10 (WEA02)
210841 |08:11  |07:15  |07:02  |0554 20:19 (WEA04) | 05:07 20:57 (WEA02)
| 16:20 [ 17:10 | 18:05 | 20:01 | 20:55 8 20:27 (WEAO03) | 2143 13 21:10 (WEA02)
3108:41 | 08:10 107:13 | 06:59 | 05:52 20:19 (WEA04) | 05:06 20:57 (WEA02)
| 16:21 |17:12 | 18:06 | 20:03 | 20:57 10 20:29 (WEAO03) | 21:44 12 21:09 (WEA02)
410841 0808 |07:10  |0657 | 0550 20:18 (WEA04) | 05:06 20:58 (WEAO2)
| 16:22 [ 17:14 | 18:08 | 20:05 | 20:58 13 20:31 (WEAO03) | 21:45 12 21:10 (WEA02)
5108:40 | 08:06 |1 07:08 | 06:55 | 05:49 20:17 (WEA04) | 05:05 20:58 (WEA02)
| 16:24 |17:16 | 18:10 | 20:07 |21:00 15 20:32 (WEAOD3) | 21:46 11 21:09 (WEAQ2)
6]08:40 | 08:04 | 07:06 | 06:52 | 05:47 20:16 (WEA04) | 05:04 20:58 (WEA02)
11625  |17:18 1812  [20:08  |21:02 18 20:34 (WEA03) |21:47 11  21:09 (WEAO2)
7108:40  |08:03 |07:04 |0650 | 05:45 20:16 (WEA04) | 05:03 20:59 (WEA02)
| 16:26 | 17:20 | 18:14 |20:10 |21:04 17 20:33 (WEAO03) | 21:48 10 21:09 (WEA02)
8108:39 | 08:01 1 07:01 | 06:47 | 05:43 20:16 (WEA04) | 05:03 20:59 (WEA02)
| 16:28 | 17:22 | 18:16 |20:12 | 21:05 17 20:33 (WEAO03) | 21:49 9 21:08 (WEA02)
9]0839 |07:59 |0659  |0645 | 05:41 20:16 (WEAD4) | 05:02 21:00 (WEA02)
| 16:29 | 17:24 | 18:18 | 20:14 | 21:07 20 20:36 (WEAO05) | 21:50 9 21:09 (WEA02)
10108:38 1 07:57 | 06:57 | 06:43 | 05:39 20:16 (WEA04) | 05:02 21:01 (WEA02)
|16:30  |17:26  |18:20  [20:16  [21:09 21  20:37 (WEA05) | 2151 8  21:09 (WEA02)
11108:37 | 07:55 | 06:54 | 06:40 | 05:37 20:17 (WEA04) | 05:01 21:02 (WEA02)
| 16:32 | 17:28 | 18:21 120:17 |21:10 22 20:39 (WEAO05) | 21:52 6 21:08 (WEA02)
12| 08:37 1 07:53 | 06:52 | 06:38 | 05:36 20:17 (WEA04) | 05:01 21:03 (WEA02)
| 16:33 | 17:30 | 18:23 |20:19 |21:12 22 20:39 (WEA05) | 21:52 4 21:07 (WEA02)
13108:36 1 07:51 | 06:50 | 06:36 1 05:34 20:18 (WEA04) | 05:01 21:04 (WEA02)
| 16:35 | 17:32 | 18:25 | 20:21 |21:14 21 20:39 (WEA05) | 21:53 3 21:07 (WEA02)
14| 08:35 | 07:49 | 06:47 | 06:34 | 05:32 20:20 (WEA04) | 05:00
| 16:36 | 17:34 | 18:27 | 20:23 |21:15 20 20:40 (WEAO05) | 21:54
15108:34 | 07:47 | 06:45 | 06:31 | 05:31 20:19 (WEAOQ5) | 05:00
|16:38  |17:836  |1829  |2025  |21:17 21  20:40 (WEAO5) |21:54
161 08:33 | 07:45 | 06:42 | 06:29 | 05:29 20:19 (WEAO05) | 05:00
| 16:40 | 17:38 | 18:31 | 20:26 |21:19 22 20:41 (WEAO05) | 21:55
17 108:32 107:43 | 06:40 | 06:27 | 05:27 20:19 (WEAO05) | 05:00
|16:41  |17:40  |18:32  [20:28  [21:20 22 20:41 (WEAOS) | 2155
18108:31 |1 07:41 | 06:38 | 06:24 | 05:26 20:19 (WEAQ5) | 05:00
| 16:43 | 17:42 | 18:34 | 20:30 |21:22 22 20:41 (WEAO05) | 21:56
19108:30 |07:39  |0635  |06:22 | 0524 20:19 (WEAO5) | 05:00
| 16:45 | 17:44 | 18:36 | 20:32 |21:23 22 20:41 (WEA05) | 21:56
20 08:29 107:37 | 06:33 | 06:20 | 05:23 20:19 (WEAQ5) | 05:00
116:46  |17:45  |18:38  [20:833  |21:25 21  20:40 (WEA05) | 2157
210828 | 07:35 | 06:30 1 06:18 | 05:21 20:19 (WEAO05) | 05:00
| 16:48 | 17:47 | 18:40 | 20:35 | 21:26 22 20:41 (WEAO05) | 21:57
22 08:27 107:33 | 06:28 | 06:16 | 05:20 20:20 (WEAO05) | 05:00
| 16:50 | 17:49 | 18:41 |20:37 |21:28 21 20:41 (WEAO5) | 21:57
23] 08:26 1 07:31 | 06:26 1 06:13 | 05:19 20:20 (WEAQ5) | 05:00
1652 |17:51 1843  [20:39  [21:29 22  20:59 (WEA02) | 21:57
2410824 |07:28 | 0623  |06:11  |05:17 2021 (WEAO05) | 05:01
| 16:54 | 17:53 | 18:45 | 20:41 |21:31 24 21:01 (WEA02) | 21:58
25]08:23 1 07:26 | 06:21 | 06:09 | 05:16 20:21 (WEAOQ5) | 05:01
116:55  |17:55  |18:47  |20:42  |21:32 23  21:01 (WEAO2) | 2158
260822 |07:24  |06:118 | 06:07 | 05:15 20:21 (WEADS5) | 05:01
| 16:57 | 17:57 | 18:49 | 20:44 |21:34 25  21:03 (WEA02) | 21:58
271 08:20 | 07:22 | 06:16 | 06:05 105:13 20:22 (WEAOQ5) | 05:02
11659 |17:59  |18:50  [20:46  [21:35 24  21:04 (WEA02) | 21:58
28] 08:19 | 07:20 | 06:14 | 06:03 1 05:12 20:23 (WEAQ5) | 05:02
| 17:01 | 18:01 | 18:52 | 20:48 |21:37 24 21:05 (WEA02) | 21:57
29108:17 | 106:11 | 06:01 1 05:11 20:24 (WEAO05) | 05:03
[17:03 | | 18:54 | 20:50 |21:38 24 21:06 (WEA02) | 21:57
30]08:16 | | 07:09 | 05:59 | 05:10 20:25 (WEAQ5) | 05:03 21:08 (WEA02)
| 17:05 | | 19:56 | 20:51 |21:39 22 21:07 (WEA02) | 21:57 1 21:09 (WEA02)
3110814 | 107:06 | 1 05:09 20:27 (WEAOS) |
117:07 | |19:58 | |21:40 21 21.09 (WEAO2) |
Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | | | | | 609 | 127
Red.Sonnenscheinwahrsch. | | | | | 045 | 035
Reduktion Betriebsdauer | | | | | 1.00 | 1.00
Reduktion Windrichtung | | | | | 061 | 0.60
Gesamte Reduklion | | | | | 0.28 | 0.21
Met.wahrsch.Beschattung | | | | | 169 | 27
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung: Ausdruck/Seite Deutsche e
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /93
- Pool 1B und 3A P— WdeUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: 1045 - Edammer Str. 20, 26169 Friesoythe

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|duli |August Oktober

1105:04 21:07 (WEA02) | 05:42 20:29 (WEA04) | 06:34 | 07:26 | 07:22 | 08:16

|21:57 4 21:11 (WEA02) | 2124 21 20:50 (WEAOS) | 2019  [19:07  |1658  |16:15

2]05:05 2107 (WEA02) | 05:44 20:27 (WEA04) | 06:36 | 07:28  |0724 | 08:17

|21:56 6 21:13(WEA02) | 2122 22  20:49 (WEAOS) |20:17  [19:05  |1656  |16:14

3105:05 21:06 (WEA02) | 05:45 20:27 (WEA04) | 06:38 | 07:29 | 07:26 | 08:19

|21:56 7 21:13(WEA02) | 2120 21  20:48 (WEAO5) | 20:14  |19:02  |16:54  |16:13

4 05:06 21:06 (WEAD2) | 05:47 20:26 (WEAD4) | 06:39 | 07:31  |07:28 | 08:20

| 21:56 8 21:14 (WEA02) | 21:18 20  20:46 (WEAO05) | 20:12 | 19:00 | 16:52 | 16:13

5105:07 21:06 (WEA02) | 05:48 20:26 (WEA04) | 06:41 107:33 1 07:30 | 08:22

12155 8  21:14(WEA02) | 2117 19 20:45 (WEAOS) | 20:10  |18:58  [16:50  |16:12

6]05:08 21:06 (WEA02) | 05:50 20:26 (WEAO04) | 06:43 | 07:35 | 07:32 | 08:23

| 21:55 9 21:15(WEA02) | 21:15 17 20:43 (WEA03) | 20:07 | 18:55 | 16:49 | 16:12

7105:09 21:05 (WEA02) | 05:52 20:26 (WEA04) | 06:45 | 07:36  |07:34 | 08:24

|2154 11 2116 (WEAO2) [21:13 18 2044 (WEA03) [20:05  |18:53  [1647  [16:11

810510 21:04 (WEA02) | 05:53 20:26 (WEA04) | 06:46 1 07:38 |1 07:35 | 08:26

12158 12 2116 (WEA02) [21:11 16 20:42 (WEA03) [20:03  [1851  [1645  [16:11

9] 05:11 21:04 (WEA02) | 05:55 20:26 (WEAD4) | 06:48 | 07:40  |07:37 | 08:27

|21:53 12 21:16 (WEA02) | 21:09 15 20:41 (WEA03) | 20:00 | 18:48 | 16:43 | 16:10

10| 05:12 2104 (WEA02) | 05:57 20:26 (WEA04) | 06:50 | 07:42  |07:39  |08:28

|21:52 13 2117 (WEA02) [21:07 12 20:38 (WEA03) | 19:58  |18:46  |1642  |16:10

1110513 21:04 (WEAD2) | 05:58 20:28 (WEAD4) | 06:51  |07:44  |07:41 | 08:29

|2151 13 2117 (WEA02) | 21:05 9 20:37 (WEA03) | 19:55  |18:44  [16:40 | 16:10

12 05:14 20:38 (WEAO05) | 06:00 20:29 (WEA04) | 06:53 | 07:45 | 07:43 | 08:30

| 21:50 15 21:17 (WEA02) | 21.03 7 20:36 (WEA03) | 19:53 | 18:41 | 16:38 | 16:10

13105:15 20:36 (WEAO05) | 06:02 20:32 (WEA03) | 06:55 | 07:47 | 07:45 | 08:31

|21:49 21 2118 (WEA02) | 21:01 1 20:33 (WEA03) [19:51  [18:39  [16:37 | 16:10

1410516 20:35 (WEAO5) | 06:04 |06:57 |07:49 | 07:47 | 08:82

|21:48 22 2117 (WEA02) | 20:59 |19:48  |18:37  |16:85  |16:09

15105:17 20:34 (WEAO05) | 06:05 | 06:58 1 07:51 | 07:48 108:33

|21:47 23 2116 (WEA02) | 20:57 |19:46 1834  |16:834  |16:09

16| 05:19 20:33 (WEAO05) | 06:07 | 07:00 | 07:53 | 07:50 | 08:34

|21:46 24 2115 (WEA02) | 20:55 |19:43 1882  [16:82  |16:10

17 105:20 20:32 (WEAO05) | 06:09 1 07:02 | 07:54 | 07:52 | 08:35

|21:45 25 21:14 (WEA02) | 20:53 | 19:41 | 18:30 | 16:31 | 16:10

18 05:21 20:31 (WEAO05) | 06:10 1 07:03 | 07:56 1 07:54 | 08:36

| 21:44 24 21112 (WEA02) | 20:51 | 19:39 | 18:28 | 16:29 | 16:10

19105:23 20:31 (WEA05) | 06:12 107:05  |07:58  |07:56 | 08:37

|21:43 25 2112 (WEA02) | 20:48 | 19:36 | 18:25 | 16:28 | 16:10

20| 05:24 20:31 (WEAO05) | 06:14 | 07:07 | 08:00 |1 07:57 | 08:37

|21:42 24 2111 (WEA02) | 20:46 119:3¢  |1823  |1626  |16:10

2110525 20:30 (WEAO05) | 06:15 | 07:09 | 08:02 | 07:59 | 08:38

|21:40 22 21:09 (WEAO2) | 20:44 |19:81 1821  [1625  |16:11

220527 2029 (WEA05) | 06:17 107:10 | 08:04  |08:01  |08:38

121:39 21 2050 (WEAO5) | 20:42 |19:29 1819  |16:24  [16:11

2310528 20:30 (WEAO05) | 06:19 107:12 | 08:05 | 08:03 | 08:39

121:388 21 2051 (WEAO5) | 20:40 |19:26 1817  |1628  |16:12

241 05:30 2029 (WEA05) | 06:21 107:14 | 08:07  |08:04  |08:39

|21:36 22 2051 (WEA05) | 20:37 |19:24 1814  |1622  [16:12

2510531 20:30 (WEAO05) | 06:22 1 07:15 | 08:09 | 08:06 | 08:40

121:35 22 2052 (WEAD5) | 20:35 119:22  |18:12  |1620  |16:13

26| 05:33 20:29 (WEAO5) | 06:24 10747 |07:41 | 08:08  |08:40

|21:83 22 2051 (WEA05) | 20:33 |19:19  [17:10 1619|1614

27| 05:34 2029 (WEA05) | 06:26 107:19  |07:13  |08:09 | 08:40

|21:32 22 2051 (WEAO5) | 2031 11917 |17:08  |16:18 | 16:14

28] 05:36 20:30 (WEAO05) | 06:28 | 07:21 | 07:15 | 08:11 | 08:41

121:80 22 2052 (WEAO5) | 20:28 |19:14  |17.06  |16:17  |16:15

290537 20:29 (WEAO05) | 06:29 | 07:22 107:17 108:13 | 08:41

|21:29 22 20:51 (WEA05) | 20:26 [ 19:12 | 17:04 | 16:16 | 16:16

301 05:39 20:30 (WEAO05) | 06:31 | 07:24 | 07:18 | 08:14 | 08:41

|21:27 21 20:51 (WEA05) | 20:24 | 19:10 117:02 | 16:16 |16:17

3110540 20:29 (WEA04) | 06:33 | | 07:20 | | 08:41

|21:25 21 20:50 (WEA05) | 20:21 | | 17:00 | | 16:18

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | 544 | 198 | | | |
Red.Sonnenscheinwahrsch. | 0.37 | 0.41 | | | |
Reduktion Betriebsdauer | 1.00 | 1.00 | | | |
Reduktion Windrichtung | 061 | 0.61 | | | |
Gesamte Reduktion | 0.22 | 0.25 | | | |
Met.wahrsch.Beschattung | 122 | 49 | | | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung: Ausdruck/Seite Deutsche:
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /94
- Pool 1B und 3A P— WdeUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1046 - Poolweg 1, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Mrz JApril |Mai |Juni

1]08:41 14114 (WEAQ4) | 08:13 15:59 (WEAQ3) | 07:17 17:02 (WEA02) | 07:04 ] 05:56 19:18 (WEAO1) | 05:08

|16:19 33 1447 (WEA04) [ 17:09 24  16:23 (WEA03) [18:03 13  17:15 (WEA02) | 20:00 |20:53 35 (WEAO1) | 21:42

2 08:41 14:15 (WEA4) | 08:11 15:58 (WEAQ3) | 07:15 16:59 (WEA02) | 07:02 | 05:54 (WEAO1) | 05:07

[16:20 33 14:48 (WEAO4) [17:11 26 16:24 (WEA03) [18:05 19  17:18 (WEAO2) | 20:01 2055 34 (WEAD1) | 21:43

30841 14:16 (WEAO4) | 08:10 15:58 (WEA03) | 07:13 16:57 (WEA02) | 06:59 | 05:52 (WEAO1) | 05:06

[16:21 32 1448 (WEAQ4) [17:12 27  16:25(WEA03) [18:07 24  17:21 (WEAO2) | 20:03 2057 34 19:53 (WEAOT) | 21:44

4| 08:41 14:16 (WEA04) | 08:08 15:58 (WEA03) | 07:11 16:54 (WEA02) | 06:57 | 05:51 19 19 (WEAO1) | 05:06

[16:22 32 14:48 (WEAQ4) [17:14 28 16:26 (WEA03) |18:08 27  17:21 (WEAO2) | 20:05 2058 33 (WEAO1) | 21:45

5| 08:40 14:17 (WEAO4) | 08:06 15:58 (WEA03) | 07:08 16:53 (WEA02) | 06:55 | 05:49 1 (WEAO1) | 05:05

[16:24 32 14:49 (WEAO4) [17:16 28 16:26 (WEA03) [18:10 30  17:23 (WEAO2) | 20:07 121:00 32 19:51 (WEAO1) | 21:46

608:40 14117 (WEAQ4) | 08:04 15:58 (WEA03) | 07:06 16:52 (WEA02) | 06:52 | 05:47 19:20 (WEAD1) | 05:04

[16:25 32 14:49 (WEAO4) [17:18 28 16:26 (WEAO3) [18:12 32 17:24 (WEA02) | 20:08 |21:02 30 19:50 (WEAO1) | 21:47

7 08:40 14:18 (WEAQ4) | 08:03 15:58 (WEAQ3) | 07:04 16:51 (WEA02) | 06:50 | 05:45 19:20 (WEAO1) | 05:03

|16:26 31 14149 (WEA04) [17:20 28  16:26 (WEA03) | 18:14 33  17:24 (WEA02) | 20:10 |21:04 29 19:49 (WEAO1) | 21:48

8]08:39 14:18 (WEAQ4) | 08:01 15:58 (WEA03) | 07:01 16:50 (WEAQ2) | 06:48 | 05:43 19:21 (WEAO1) | 05:03

[16:28 31 1449 (WEAO4) [17:22 28 16:26 (WEAO3) [ 18:16 35  17:25 (WEAO2) | 20112 |21:05 28 19:49 (WEAO1) | 21:49

9]08:39 14:19 (WEAO4) | 07:59 15:58 (WEAO3) | 06:59 16:49 (WEA02) | 06:45 | 05:41 19:22 (WEAO1) | 05:02

|16:29 30  14:49 (WEAO4) [17:24 28  16:26 (WEAO3) | 18:18 36  17:25 (WEAO2) | 20:14 |21:07 26 19:48 (WEAO1) | 21:50

10 | 08:38 14:20 (WEAQ4) | 07:57 15:59 (WEAO3) | 06:57 16:49 (WEA02) | 06:43 ] 05:39 19:23 (WEAO1) | 05:02

|16:30 30  14:50 (WEAQ4) [17:26 27  16:26 (WEA03) [18:220 36  17:25 (WEAO2) | 20:16 121:09 24 19:47 (WEAO1) | 21:51

11 ]08:37 14:21 (WEAO4) | 07:55 15:59 (WEAO3) | 06:54 16:49 (WEA02) | 06:41 | 05:37 19:25 (WEAD1) | 05:01

[16:32 29 14:50 (WEAQ4) [17:28 26  16:25 (WEA03) [18:221 36  17:25 (WEAO2) | 2017 |21:10 21 19:46 (WEAO1) | 21:52

12| 08:37 14:22 (WEAQ4) | 07:53 16:00 (WEA03) | 06:52 16:48 (WEA02) | 06:38 | 05:36 19:26 (WEAO1) | 05:01

[16:33 28 14:50 (WEAO4) [17:30 24 16:24 (WEA03) [18:23 37  17:25 (WEA02) | 2019 |22 18 (WEAD1) | 21:53

13 | 08:36 14:22 (WEAQ4) | 07:51 16:01 (WEAQ3) | 06:50 16:48 (WEA02) | 06:36 ] 05:34 19:28 (WEAO1) | 05:01

|16:35 28  14:50 (WEA04) | 17:32 23 16:24 (WEA03) [18:25 37  17:25 (WEA02) | 20:21 |21:14 13 19:41 (WEAO1) | 2153

14 08:35 14:23 (WEAQ4) | 07:49 16:03 (WEAQ3) | 06:47 16:48 (WEA02) | 06:34 | 05:32 19:32 (WEAO1) | 05:00

|16:36 26 1449 (WEAO4) [17:34 20  16:23(WEA03) 18227 36  17:24 (WEAO2) | 20:23 |21:15 7 19:39 (WEAO1) | 21:54

15| 08:34 14:24 (WEAQ4) | 07:47 16:04 (WEAO3) | 06:45 16:48 (WEA02) | 06:31 ] 05:31 | 05:00

|16:38 25  14:49 (WEAO4) [17:36 17  16:21 (WEA03) [18:229 35  17:23 (WEAO2) | 20:25 |21:17 | 21:55

16| 08:34 14:26 (WEAO4) | 07:45 16:07 (WEAO3) | 06:42 16:49 (WEA02) | 06:29 | 05:29 | 05:00

[16:40 23 14:49 (WEAQ4) [17:38 12 16:19 (WEA03) [18:31 34  17:23 (WEAO2) | 20:26 | 21:19 | 21:55

17 | 08:33 14:27 (WEAO4) | 07:43 ] 06:40 16:49 (WEA02) | 06:27 19:33 (WEAO1) | 05:27 | 05:00

[16:41 21 14:48 (WEAQ4) | 17:40 118:32 82 17:21 (WEA02) [20:28 10  19:43 (WEAO1) | 21:20 | 21:56

18 | 08:32 14:28 (WEA04) | 07:41 | 06:38 16:50 (WEA02) | 06:24 19:29 (WEAO1) | 05:26 | 05:00

[16:43 19 14:47 (WEAQ4) | 17:42 118:34 31  17:21 (WEA02) [20:30 17 19:46 (WEAO1) | 21:22 | 21:56

19 | 08:31 14:30 (WEAQ4) | 07:39 | 06:35 16:50 (WEA02) | 06:22 19:27 (WEAO1) | 05:24 | 05:00

[16:45 16 14:46 (WEAQ4) [ 17:44 118:36 29 17:19 (WEA02) [20:32 21 19:48 (WEAO1) | 21:24 | 21:56

20 | 08:29 14:32 (WEAQ4) | 07:37 ] 06:33 16:52 (WEA02) | 06:20 19:25 (WEAO1) | 05:23 | 05:00

[16:46 13 14:45 (WEAO4) | 17:46 |18:38 26 17:18 (WEA02) [20:34 25  19:50 (WEAO1) | 21:25 | 21:57

21 | 08:28 14:37 (WEAQ4) | 07:35 1 06:31 16:53 (WEA02) | 06:18 19:24 (WEAO1) | 05:21 | 05:00

| 16:48 5 14:42 (WEAQ4) | 17:47 |18:40 22 17:15(WEA02) [20:35 27  19:51 (WEAO1) | 21:27 | 21:57

22 | 08:27 | 07:33 | 06:28 16:56 (WEA02) | 06:16 19:22 (WEAO1) | 05:20 | 05:00

| 16:50 | 17:49 118:41 17 17:13 (WEAO2) [20:37 29  19:51 (WEAO1) | 21:28 | 21:57

23 | 08:26 | 07:31 | 06:26 17:00 (WEA02) | 06:13 19:21 (WEAO1) | 05119 | 05:00

| 16:52 | 1751 | 18:43 9 17:09 (WEA02) [20:39 31  19:52 (WEAO1) | 21:30 | 21:58

24 | 08:25 | 07:28 | 06:23 | 06:11 19:20 (WEAO1) | 05:17 | 05:01

| 16:54 | 17553 | 18:45 20:41 32 19:52 (WEAO1) | 21:31 |21:58

25 | 08:23 | 07:26 | 08:21 ] 06:09 19:20 (WEAO1) | 05:16 | 05:01

| 16:55 | 17:55 | 18:47 |20:43 33 19:53 (WEAO1) | 21:33 | 21:58

26 | 08:22 16:06 (WEAQ3) | 07:24 | 08:18 | 06:07 19:19 (WEAO1) | 05:15 | 05:01

| 16:57 &  16:14 (WEAQ3) | 17:57 | 18:49 |20:44 34 19:53 (WEAOT) | 21:34 | 21:58

27 | 08:21 16:04 (WEAQ3) | 07:22 | 06:16 ] 06:05 19:19 (WEAO1) | 05:14 | 05:02

|1659 13 16:17 (WEAO3) | 17:59 | 18551 |20:46 34 19:53 (WEAOT) | 21:35 | 21:58

28 | 08119 16:02 (WEAO3) | 07:20 106:14 106:03 19:18 (WEAO1) | 05:12 | 05:02

[1701 17 16:19 (WEAO3) | 18:01 | 18:52 |20:48 35 1953 (WEAO1) | 21:37 | 21:58

29 | 08:18 16:00 (WEAO3) | ] 06:11 ] 06:01 19:18 (WEAO1) | 05:11 | 05:03

[1708 20  16:20 (WEAO3) | | 18:54 12050 35  19:53 (WEAO1) | 21:38 | 21:57

30 | 08:16 16:00 (WEAQ3) | | 07:09 | 05:59 19:18 (WEAO1) | 05:10 | 05:03

[1705 22 16:22 (WEAO3) | | 19:56 12051 35  19:53 (WEAO1) | 21:39 | 21:57
310815 15:59 (WEAQ3) | |07:07 | ] 05:09 |
[17:07 24 16:23 (WEAO3) | | 19:58 | | 21:41 |

Sonnenscheinstunden | 253 | 274 | 386 | 4217 | 490 | 505
astr.max.mogl.Beschattung \ 653 | 394 | 666 | 398 | 364 |
Red.Sonnenscheinwahrsch 0.19 | 0.29 | 0.27 | 0.39 | 0.45 |
Reduktion Betriebsdauer \ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 |
Reduktion Windrichtung | 0.69 | 0.72 | 0.70 | 0.63 | 063 |
Gesamte Reduktion | 0.13 | 0.21 | 0.19 | 0.25 | 0.29 |
Met.wahrsch.Beschattung | 85 | 82 | 126 | 99 | 105 |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung: Ausdruck/Seite Deutsche:
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /95
- Pool 1B und 3A P— Wi ndGuard

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1046 - Poolweg 1, 26188 Edewecht

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

i |August |September |Oktober [November |Dezember

1]05:04 | 05:42 19:38 (WEAG1) | 06:34 107:26 17:28 (WEA02) | 07:22 15:29 (WEA03) | 08:16 14:04 (WEAD4)

| 21:57 |21:24 16 19:54 (WEAO1) | 20:19 11907 36 18:04 (WEA0Z) | 16:58 26  15:55 (WEAC3) | 1615 28 14:32 (WEAD4)

2] 05:05 | 0544 19:35 (WEAG1) | 06:36 |07:28 07:24 15:28 (WEAD3) | 08:17 14:03 (WEAD4)

| 21:57 |21:22 20 19:55 (WEAQ1) | 20:17 11905 36 16:56 27  15:55 (WEAQ3) | 16:14 29 14:32 (WEA04)

3 05:05 | 05:45 19:34 (WEAG1) | 06:38 |07:29 17:27 (WEAQ2) | 07:26 15:28 (WEA03) | 08:19 14:03 (WEA04)

| 21:56 |21:20 23 19:57 (WEAO1) | 20:15 119:02 36  18:03 (WEA02) 27 1555 (WEAC3) | 16:13 30 14:33 (WEA04)

4] 05:06 | 65:47 19:33 (WEAO1) | 06:40 107:31 17:27 (WEA02) 15:27 (WEADS) | 08:20 14:03 (WEAD4)

| 21:56 12118 24 19:57 (WEAO1) | 20:12 118:00 36  18:03 (WEA02) 29 1 (WEAG3) | 16113 30 14:33 (WEAD4)

5]05:07 | 05:48 19:32 (WEAGT) | 06:41 107:33 17:27 (WEA02) 15:27 (WEA03) | 08:22 14:03 (WEA04)

| 21:55 |21:17 27 19:59 (WEAQ1) | 20:10 11858 35 18:02 (WEA02) 29 15:56 (WEAC3) | 16:12 31 14:34 (WEAD4)

6 05:08 | 05:50 19:30 (WEACT) | 06:43 107:35 17:26 (WEA02) 15:27 (WEA03) | 08:23 14:03 (WEA04)

| 21:55 |21:15 29 19:59 (WEAO1) | 20:07 |18:55 35 18:01 (WEA02) 29 1556 (WEAC3) | 16:12 31 14:34 (WEA04)

7105:09 | 05:52 19:30 (WEAG1) | 06:45 |07:37 17:26 (WEA02) 15:27 (WEA03) | 08:24 14:04 (WEA04)

| 21:54 121113 30 20:00 (WEACT) | 20:05 118:53 34 18:00 (WEA0Z) 28 15:55 (WEAD3) [ 16:11 32 14:36 (WEAD4)

8 05:10 | 05:53 19:29 (WEAQ1) | 06:46 107:38 17:27 (WEA02) 15:28 (WEAO3) | 08:26 14:04 (WEAD4)

| 21:54 [21:11 31 20:00 (WEAQO1) | 20:03 |18:51 32 17:59 (WEA02) 27  15:55 (WEAD3) [ 16:11 32 14:36 (WEAD4)

9]05:11 | 05:55 19:28 (WEAG1) | 06:48 | 07:40 17:28 (WEA02) 15:28 (WEA03) | 08:27 14:04 (WEA04)

| 21:53 |21:69 33  20:01 (WEAC1) | 20:00 11848 30 17:58 (WEAO2) 27 1555 (WEAC3) | 16:10 32 14:36 (WEA04)

10| 05:12 | 05:57 19:28 (WEAG1) | 06:50 |07:42 17:29 (WEA02) 15:29 (WEAO03) | 08:28 14:05 (WEA04)

| 21:52 |21:67 33  20:01 (WEAO1) | 19:58 118:46 28  17:57 (WEA02) 25  15:54 (WEAO3) | 16:10 32 14:37 (WEAD4)

11]05:13 | 05:58 19:27 (WEAG1) | 06:52 | 07:42 17:30 (WEA02) 15:29 (WEA03) | 08:29 14:05 (WEAD4)

| 21:51 |21:65 34 20:01 (WEAO1) | 19:56 |18:44 26 17:56 (WEA0Z) 25 15:54 (WEAC3) [ 16:10 33 14:38 (WEAD4)

12| 05:14 | 06:00 19:27 (WEAC1) | 06:53 |07:45 15:31 (WEA03) | 08:30 14:05 (WEA04)

| 21:50 |21:63 35 20:02 (WEAC1) | 19:53 |18:41 22 23 15:54 (WEAC3) | 16:10 33 14:38 (WEA04)

13]05:15 | 06:02 19:26 (WEAG1) | 06:55 |07:47 17:33 (WEA02) 15:32 (WEAO03) | 08:31 14:05 (WEA04)

| 21:49 | 21:01 35 20:01 (WEAC1) | 19:51 118:39 17 17:50 (WEAO02) 21 1553 (WEAC3) | 16:10 33 14:38 (WEA04)

14| 05:16 | 06:04 19:26 (WEAG1) | 06:57 107:49 17:37 (WEA02) 1 (WEAO3) | 08:32 14:06 (WEAD4)

|21:48 | 20:59 35 20:01 (WEAO1) | 19:48 118:37 9 17:46 (WEA02) 19 1552 (WEAO3) | 16:09 33 14:39 (WEAD4)

15]05:17 | 06:05 19:25 (WEAG1) | 06:58 |07:51 15:35 (WEA03) | 08:33 14:06 (WEA04)

| 21:47 |26:57 35  20:00 (WEAQ1) | 19:46 118:3¢ 16 1551 (WEAO3) | 16:09 33 14:38 (WEAO4)

16| 05:19 | 06:67 19:26 (WEAG1) | 67:00 107:53 15:37 (WEA03) | 08:34 14:07 (WEA04)

| 21:26 |26:55 35 20:01 (WEAC1) | 19:43 |118:32 13 1550 (WEA03) | 16:10 33 14:40 (WEAD4)

17| 05:20 | 06:09 19:26 (WEAG1) | 07:02 | 07:54 15:40 (WEA03) | 08:35 14:07 (WEAD4)

| 21:45 | 20:53 35  20:01 (WEACT) | 19:41 118:30 7 15:47 (WEAD3) [ 16:10 34 14:41 (WEAD4)

18 | 05:21 | 06:10 19:26 (WEAQ1) | 07:03 | 07:56 | 08:36 14:08 (WEAD4)

| 21:44 | 26:51 33 19:59 (WEACT) | 19:39 | 18:28 |16:10 33 14:41 (WEAD4)

19| 05:23 | 06:12 19:26 (WEAG1) | 07:05 10758 | 08:37 14:08 (WEA04)

| 21:23 |26:49 33 19:59 (WEAC1) | 19:36 |18:25 |16:10 33 14:41 (WEA04)

20| 05:24 | 0814 19:26 (WEAGT) | 07:07 | 08:00 | 08:37 14:09 (WEAD4)

| 21:42 |26:46 32 19:58 (WEAO1) | 19:34 118:23 |116:10 33 14:42 (WEAD4)

21| 05:25 | 06:16 19:27 (WEAQ1) | 07:09 17:47 (WEAD2) | 08:02 | 08:38 14:09 (WEAD4)

| 21:40 |26:44 30 19:57 (WEAO1) | 19:31 6  17:53 (WEAD2) | 18:21 | 16:11 34 14:43 (WEAO4)

22| 05:27 | 06:17 19:28 (WEAG1) | 67:1C 14:11 (WEA04) | 08:39 14:09 (WEA04)

| 21:39 |20:42 28 19:56 (WEAC1) [ 19:29 15 6 1417 (WEAD4) | 16:11 34 14:43 (WEA04)

23| 05:28 | 06:19 19:28 (WEAG1) | 07:12 - 14:08 (WEA04) | 08:39 14:09 (WEA04)

|21:38 | 20:40 26 19:54 (WEAQ1) | 19:26 21 00 (WEAO2) | 18:17 13 14:21 (WEAD4) [ 16:12 34 14:43 (WEA04)

24| 05:30 | 0621 29 (WEAQ1) | 07:14 -36 (WEAD2) | 08:07 14:07 (WEAD4) | 08:40 14:11 (WEAD4)

| 21:36 |20:38 24 (WEAO1) | 19:24 25 101 (WEA02) | 18:15 16 14:23 (WEAO4) | 1612 33 14:44 (WEAD4)

25 05:31 | 06:22 :31 (WEAC1) | 07:16 34 (WEAC2) | 08:09 14:06 (WEA04) | 08:40 14:11 (WEA04)

| 21:35 |26:35 21 19:52 (WEAO1) [ 19:22 28 02 (WEA02) | 18:12 19 14:25 (WEA04) | 1613 33 14:44 (WEAD4)

26| 05:33 | 062 19:33 (WEAG1) | 07:17 33 (WEAC2) | 07:11 15:39 (WEA03) \os 08 14:05 (WEA04) | 08:40 14:11 (WEA04)

| 21:33 126:33 15  19:48 (WEAC1) [ 19:19 30 103 (WEAC2) | 17:10 6 15:45 (WEAO3) | 16:19 21  14:26 (WEAC4) | 16:14 33 14:44 (WEAD4)

27| 05:34 | 06:26 19:37 (WEAG1) | 07:19 31 (WEA02) | 07:13 15:36 (WEAO3) | 08:10 14:05 (WEA04) | 08:41 14:12 (WEA04)

|21:32 |20:31 7 19:44 (WEAOT) [ 19:17 32 03 (WEAD2) | 17:08 13 15:49 (WEA03) | 16:18 23 14:28 (WEAD4) | 16:14 34 14:46 (WEAD4)

28| 05:36 | 06:28 | 07:21 130 (WEAC2) | 07:15 15:33 (WEA03) | 08:11 14:03 (WEA04) | 08:41 14:13 (WEAD4)

| 21:30 | 20:28 |19:14 33 3 (WEAC2) [17:06 18 25 14:28 (WEAD4) [ 1615 33 14:46 (WEAD4)

29| 05:37 | 06:29 | 07:22 120 (WEAC2) | 07:17 14:03 (WEA04) | 08:41 14:13 (WEA04)

| 21:29 | 26:26 |19:12 35  18:04 (WEAC2) [17:04 20 1552 (WEAC3) | 16:16 26  14:29 (WEAD4) | 16:16 33 14:46 (WEAO4)

30 | 05:39 | 06:31 | 07:24 17:28 (WEA02) | 07:19 15:30 (WEA03) | 08:14 14:03 (WEA04) | 08:41 14:14 (WEAD4)

| 21:27 |20:24 119:16 36 18:04 (WEA02) [17:02 23 1553 (WEAO3) | 16:16 28 14:31 (WEAD4) | 16:17 33 14:47 (WEAG4)

31| 05:40 19:40 (WEAO1) | 06:33 | 107:20 15:29 (WEA03) | | 08:41 14:14 (WEAD4)

|21:25 11 19:51 (WEAD1) | 20:22 | 1700 25 15:54 (WEAO3) | |16:18 33 14:47 (WEAD4)

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mégl.Beschattung | 11 | 759 | 261 | 517 | 575 | 1005
Red.Sonnenscheinwahrsch. | 0.37 | 0.41 | 036 | 029 | 0.23 | 0.14
Reduktion Betriebsdauer | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Reduktion Windrichtung | 0.63 | 063 | 0.70 | 0.71 | 0.71 | 0.68
Gesamte Reduktion | 0.24 | 0.26 | 026 | 021 | 0.16 | 0.10
Met.wahrsch.Beschattung | 3 | 197 | 68 | 108 | 93 | 97
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

WindGuard

Bericht PS14005.A0
Schattenwurfermittlung Windpark Heinfelde

WindPRO version 2.9.269 Nov 2013

Deutsche

Wdeuard |

Ausdruck/Seite

12.09.2014 16:18/ 96

Lizenzierter Anwender:

Deutsche WindGuard GmbH
Oldenburger Str. 65
DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

Projek:

VC13270_Heinfelde

Beschreibung:
Mit neuen 10s Am
Pool 1B und 3A

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: 1047 - Heinfelder Str. 1, 26169 Friesoythe
Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tdgliche Sonnenstunden) [BREMEN]

Referenzjahr fiir Kalender 2014 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
153 2.81 3.16 542 718 591 6.09 6.01 4.64 3.11 1.99 1.07
Betriebsdauer je Sektor
N NNO ONO O OSO 88O § SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie
|Januar  |Februar |Marz |April |Mai |Juni
1108:41 | 08:13 | 07:17 | 07:04 08:04 (WEAO3) | 05:57 06:52 (WEAQ2) | 05:08 05:45 (WEAO1)
| 16:19 | 17:09 | 18:03 | 20:00 17 08:21 (WEA03) | 20:53 18 07:10 (WEA02) | 21:42 14 05:59 (WEAO1)
210841  |08:11  |07:15 | 07:02 08:06 (WEA03) | 05:55 06:54 (WEA02) | 05:07 05:44 (WEAOT)
| 16:20 [17:11 | 18:05 | 20:01 13 08:19 (WEA03) | 20:55 16 07:10 (WEA02) | 21:43 16 06:00 (WEAOT)
3108:41 | 08:10 107:13 | 06:59 08:10 (WEA03) | 05:53 06:55 (WEAQ2) | 05:07 05:44 (WEAOT)
| 16:21 |17:13 | 18:07 | 20:08 3 08:13 (WEA03) | 20:57 13 07:08 (WEA02) | 21:44 16 06:00 (WEAO1)
4108:41 | 08:08 | 07:11 | 06:57 | 05:51 06:57 (WEAQ2) | 05:06 05:44 (WEAO1)
| 16:23 [ 17:14 | 18:09 | 20:05 | 20:59 8  07:05 (WEA02) | 2145 17 06:01 (WEAO1)
5108:40 | 08:06 |1 07:08 | 06:55 | 05:49 | 05:05 05:43 (WEAOT)
| 16:24 |17:16 | 18:10 | 20:07 | 21:00 |21:46 19 06:02 (WEAOT1)
6]08:40 | 08:05 | 07:06 | 06:52 | 05:47 | 05:04 05:44 (WEAO1)
11625  |17:18 | 18:12 | 20:09 | 21:02 |21:47 19 06:08 (WEAO1)
7108:40  |08:03 | 07:04 | 06:50 | 05:45 | 05:04 05:43 (WEAOT)
1626  |17:20 | 18:14 20:10 | 21:04 |21:48 20  06:08 (WEAO1)
8108:39 | 08:01 1 07:01 07:27 (WEAQ5) | 06:48 | 05:43 105:03 05:43 (WEAOT)
11628  |17:22 | 1816 3 07:30 (WEAO5) | 20:12 | 21:05 |21:49 21 06:04 (WEAO1)
9]0839 |07:59 | 0659 07:25 (WEAD5) | 06:45 | 05:41 | 05:02 05:43 (WEAD1)
11629 |17:24 | 1818 8 07:33 (WEAO5) | 20:14 | 21:07 2150 21 06:04 (WEAO1)
10108:38 1 07:57 | 06:57 07:22 (WEAQ5) | 06:43 | 05:39 |05:02 05:43 (WEAOT)
11631 |17:26  |18:20 11  07:33 (WEAO4) | 20:16 | 21:09 |2151 22 06:05 (WEAD1)
11]08:38 | 07:55 | 06:54 07:20 (WEA05) | 06:41 | 05:38 |05:01 05:42 (WEAO1)
| 16:32 | 17:28 | 18:22 15 07:35 (WEA04) | 20:18 |21:11 |21:52 22 06:04 (WEAO1)
12| 08:37 1 07:53 | 06:52 07:18 (WEAO05) | 06:38 | 05:36 | 05:01 05:43 (WEAO1)
| 16:33 | 17:30 | 18:23 17 07:35 (WEAD4) | 20:19 |21:12 121:53 22 06:05 (WEAO1)
13108:36 1 07:51 | 06:50 07:18 (WEA04) | 06:36 | 05:34 | 05:01 05:43 (WEAO1)
| 16:35 | 17:32 | 18:25 18 07:36 (WEA04) | 20:21 |21:14 |21:53 22 06:05 (WEAOT1)
14| 08:35 | 07:49 | 06:47 07:18 (WEA04) | 06:34 | 05:32 | 05:00 05:43 (WEAO1)
| 16:37 | 17:34 | 18:27 19 07:37 (WEA04) | 20:23 |21:16 |21:54 23 06:06 (WEAO1)
15108:35 | 07:47 | 06:45 07:17 (WEA04) | 06:31 | 05:31 | 05:00 05:44 (WEAOT)
11638 |17:36  |1829 19  07:36 (WEAD4) | 20:25 |21:47 |2155 22 06:06 (WEAOT)
16| 08:34 | 07:45 | 06:43 07:17 (WEA04) | 06:29 | 05:29 | 05:00 05:44 (WEAO1)
| 16:40 | 17:38 | 18:31 19 07:36 (WEA04) | 20:26 |21:1 |21:55 23 06:07 (WEAO1)
17108:33 107:43 | 06:40 07:17 (WEA04) | 06:27 06:59 (WEA02) | 05:27 | 05:00 05:43 (WEAO1)
| 16:41 | 17:40 |18:33 18 07:35 (WEAD4) | 20:28 10 07:09 (WEA02) | 21:20 |21:56 23 06:06 (WEAO1)
18108:32 |1 07:41 | 06:38 07:12 (WEA03) | 06:25 06:56 (WEA02) | 05:26 | 05:00 05:43 (WEAO1)
| 16:43 | 17:42 | 18:34 23 07:35 (WEA04) | 20:30 15 07:11 (WEA02) | 21:22 |21:56 23 06:06 (WEAO1)
19108:31  |07:39 | 06:35 07:09 (WEA03) | 06:22 06:55 (WEA02) | 05:24 | 05:00 05:44 (WEAOT)
| 16:45 | 17:44 | 18:36 24 07:33 (WEA04) | 20:32 18 07:13 (WEA02) | 21:24 |21:57 23 06:07 (WEAO1)
20| 08:30 107:37 | 06:33 07:07 (WEAQ3) | 06:20 06:53 (WEA02) | 05:23 | 05:00 05:44 (WEAOT)
| 16:47 | 17:46 | 18:38 24 07:31 (WEA04) | 20:34 21 07:14 (WEA02) | 21:25 |21:57 24 06:08 (WEAO1)
210828 |07:35 | 06:31 07:06 (WEA03) | 06:18 06:53 (WEAO2) | 05:21 | 05:00 05:44 (WEAOT)
| 16:48 | 17:48 | 18:40 22 07:28 (WEA04) | 20:35 22 07:15 (WEA02) | 21:27 |21:57 24 06:08 (WEAO1)
22 08:27 107:33 | 06:28 07:04 (WEA03) | 06:16 06:52 (WEA02) | 05:20 | 05:00 05:44 (WEAO1)
| 16:50 | 17:49 | 18:42 23 07:27 (WEA03) | 20:37 23 07:15 (WEAQ2) | 21:28 |21:57 24 06:08 (WEAO1)
23] 08:26 1 07:31 | 06:26 07:03 (WEA03) | 06:13 06:50 (WEAOQ2) | 05:19 | 05:00 05:44 (WEAOT)
| 16:52 | 17:51 | 18:43 25  07:28 (WEA03) | 20:39 24 07:14 (WEA02) | 21:30 |21:58 24 06:08 (WEAO1)
2410825 |07:29 | 0623 07:02 (WEA03) | 06:11 06:50 (WEA02) | 05:17 | 05:01 05:45 (WEAOT)
| 16:54 | 17:53 | 18:45 26 07:28 (WEA03) | 20:41 24 07:14 (WEAQ2) | 21:31 |21:58 24 06:09 (WEAO1)
2510823 1 07:26 | 06:21 07:02 (WEA03) | 06:09 06:50 (WEA02) | 05:16 | 05:01 05:45 (WEAO1)
116:56  |17:55  |18:47 26 07:28 (WEA03) | 2043 24  07:14 (WEA02) | 21:33 121558 23 06:08 (WEAO1)
260822 |07:24 | 06:19 07:01 (WEAO3) | 06:07 06:50 (WEA02) | 05:15 | 05:01 05:45 (WEAD1)
| 16:57 | 17:57 | 18:49 26 07:27 (WEA03) | 20:44 24 07:14 (WEA02) | 21:34 |21:58 23 06:08 (WEAO1)
271 08:21 | 07:22 | 06:16 07:01 (WEA03) | 06:05 06:50 (WEAO02) | 05:14 |05:02 05:46 (WEAO1)
11659 |17:59  |18:51 26 07:27 (WEAO3) | 20:46 24  07:14 (WEAO2) | 21:35 |21:558 23 06:09 (WEAO1)
28] 08:19 | 07:20 | 06:14 07:02 (WEA03) | 06:03 06:50 (WEAOQ2) | 05:12 |05:02 05:46 (WEAOT)
| 17:01 | 18:01 | 18:52 25  07:27 (WEA03) | 20:48 23 07:13 (WEA02) | 21:37 |21:58 22 06:08 (WEAO1)
29108:18 | 106:11 07:01 (WEA03) | 06:01 06:50 (WEAO02) | 05:11 05:51 (WEAO1) | 05:03 05:46 (WEAO1)
[17:03 | | 18:54 24 07:25 (WEA03) | 20:50 22 07:12 (WEA02) | 21:38 2 0553 (WEAO1) | 21:58 23 06:09 (WEAO1)
30]08:16 | | 07:09 08:02 (WEA03) | 05:59 06:51 (WEA02) | 05:10 05:48 (WEAO01) | 05:03 05:46 (WEAO1)
| 17:05 | | 19:56 22 08:24 (WEA03) | 20:51 20 07:11 (WEA02) | 21:39 8 0556 (WEAO1) | 21:57 23 06:09 (WEAO1)
31108:15 | | 07:07 08:03 (WEAQ3) | | 05:09 05:46 (WEAO1) |
117:07 | 119:58 20  08:23 (WEAO3) | |21:41 12 0558 (WEAOT) |
Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | | | 483 | 327 | 77 | 645
Red.Sonnenscheinwahrsch. | | | 0.27 | 0.39 | 045 | 0.35
Reduktion Betriebsdauer | | | 1.00 | 1.00 | 1.00 | 1.00
Reduktion Windrichtung | | | 0.64 | 0.69 | 0.70 | 0.72
Gesamte Reduklion | | | 017 | 0.27 | 0.32 | 025
Met.wahrsch.Beschattung | | | 82 | 87 | 24 | 162

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezu r):
Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)  Minuten mit Schatten

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Bericht PS14005.A0

¢ s
Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: - ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /97 o )
- Pool 1B und 3A P— WindGuard

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269
SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: 1047 - Heinfelder Str. 1, 26169 Friesoythe

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tdgliche Sonnenstunden) [BREMEN]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

Referenzjahr fiir Kalender 2014
eferenzjahr flr Kalende 0 153 281 3.16 542 7.18 591 6.09 601 464 3.11 199 1.07
Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie
|Juli |August |September |Oktober |November|Dezember
1]05:04 05:47 (WEAOT1) | 05:42 | 06:35 | 07:26 07:58 (WEAD4) | 07:22 | 08:16
|21:57 22 06:09 (WEAD1) | 21:24 | 20:19 |19:07 18 08:16 (WEAD4) | 16:58 | 16:15
20505 05:48 (WEAOT) | 05:44 | 06:36 | 07:28 07:57 (WEAD5) | 07:24 | 08:17
|21:557 21 06:09 (WEAD1) | 21:22 | 20:17 |19:05 17  08:14 (WEAD4) | 16:56 | 16:14
3]05:05 05:47 (WEAOT) | 05:45 | 06:38 | 07:30 07:57 (WEAO5) | 07:26 | 08:19
|21:56 22 06:09 (WEAD1) | 21:20 | 20:15 |19:08 16 08:13 (WEA04) | 16:54 | 16:13
4105.06 05:48 (WEAQT1) | 05:47 | 06:40 | 07:31 07:59 (WEAD5) | 07:28 | 08:20
|21:56 21 06:09 (WEAD1) | 21:19 | 20:12 |19:00 12  08:11 (WEAD4) | 16:52 | 16:13
5]05:07 05:48 (WEAOT) | 05:49 | 06:41 | 07:33 08:01 (WEAD5) | 07:30 | 08:22
|21:55 21 06:09 (WEAD1) | 21:17 | 20:10 | 18:58 9 08:10 (WEAO5) [ 16:51 [ 16:12
605:08 05:49 (WEAOT) | 05:50 | 06:43 | 07:35 08:03 (WEA05) | 07:32 | 08:23
|21:55 20 06:09 (WEAD1) | 21:15 | 20:08 | 18:55 5  08:08 (WEAO5) | 16:49 [ 16:12
7105:09 05:50 (WEAOT) | 05:52 | 06:45 | 07:37 |07:34 | 08:24
|21:54 19 06:09 (WEAD1) | 21:13 | 20:05 | 18:53 |16:47 | 16:11
810510 05:50 (WEAOT) | 05:54 | 06:46 | 07:38 |07:36 | 08:26
|21:54 19 06:09 (WEAO1) | 21:11 | 20:03 | 18:51 |16:45 | 16:11
905:11 05:51 (WEAOT) | 05:55 | 06:48 | 07:40 |07:37 | 08:27
|21:53 18 06:09 (WEAD1) | 21:09 | 20:00 | 18:48 |16:43 | 16:10
10]05:12 05:52 (WEAOT) | 05:57 07:05 (WEA02) | 06:50 08:04 (WEAQ3) | 07:42 |07:39 | 08:28
|21:52 17 06:09 (WEAD1) |21:07 10 07:15 (WEA02) | 19:58 2 08:06 (WEAD3) | 18:46 |16:42 | 16110
11105113 05:53 (WEAOT1) | 05:59 07:03 (WEAQ2) | 06:52 07:59 (WEA03) | 07:44 |07:41 | 08:29
|21:51 15 0608 (WEAO1) 2105 14 0717 (WEA02) | 1956 13 08:12 (WEA03) | 18:44 |16:40 | 16:10
120514 05:53 (WEAOT) | 06:00 07:01 (WEAO2) | 06:53 07:56 (WEA03) | 07:46 |07:43 | 08:30
|21:50 14 0607 (WEAD1) |21:08 17 07:18 (WEA02) | 19:53 17  08:13 (WEA03) | 18:41 |16:38 | 16:10
13105:15 05:54 (WEAOT) | 06:02 07:00 (WEAQ2) | 06:55 07:54 (WEAQ3) | 07:47 |07:45 | 08:31
|21:50 13 0607 (WEAO1) [21:01 19 07:19 (WEA02) [ 1951 20  08:14 (WEA03) | 18:39 |16:37 | 16110
14105:16 05:56 (WEAOT) | 06:04 06:59 (WEAO2) | 06:57 07:52 (WEA03) | 07:49 |07:47 | 08:32
| 21:49 9 06:05(WEAO1)|20:59 21 07:20 (WEAO2) | 19:48 22  08:14 (WEA03) | 18:37 |16:35 | 16:10
15105:18 05:58 (WEAOT) | 06:05 06:59 (WEA2) | 06:58 07:51 (WEA03) | 07:51 |07:49 | 08:33
|21:48 5 0603 (WEAO1)|20:557 22 07:21 (WEAD2) | 19:46 24  08:15 (WEAD3) | 18:34 |16:34 | 16:10
161 05:19 | 06:07 06:57 (WEAO2) | 07:00 07:51 (WEA03) | 07:53 |07:50 | 08:34
| 21:46 |20:55 24 07:21 (WEAO2) | 19:44 25  08:16 (WEA03) | 18:32 |16:32 | 16:10
17105:20 | 06:09 06:57 (WEA02) | 07:02 07:50 (WEA03) | 07:55 |07:52 | 08:35
|21:45 |20:53 24 07:21 (WEAO2) | 19:41 26 08:16 (WEAD3) | 18:30 |16:31 | 16:10
18] 05:21 | 06:11 06:56 (WEAQ2) | 07:04 07:49 (WEA03) | 07:56 |07:54 | 08:36
|21:44 |20:51 25 07:21 (WEA02) | 19:39 26 08:15 (WEA03) | 18:28 |16:29 | 16:10
19 05:23 | 06:12 06:56 (WEAO2) | 07:05 07:49 (WEA03) | 07:58 |07:56 | 08:37
|21:43 |20:49 25 07:21 (WEAO2) | 19:36 26  08:15 (WEAD3) | 18:25 |16:28 | 16:10
20| 05:24 | 06:14 06:57 (WEA02) | 07:07 07:49 (WEA03) | 08:00 |07:58 | 08:37
|21:42 |20:46 24 07:21 (WEAO2) | 19:34 26 08:15 (WEAD3) | 18:23 |16:27 | 16:11
21]05:25 | 06:16 06:56 (WEAO2) | 07:09 07:49 (WEA03) | 08:02 |07:59 | 08:38
| 21:41 |20:44 24 07:20 (WEAO2) | 19:31 25  08:14 (WEA03) | 18:21 |16:25 | 16:11
22]05:27 | 06:17 06:57 (WEAO2) | 07:10 07:49 (WEA03) | 08:04 |08:01 | 08:39
| 21:39 |20:42 22 07:19 (WEAO2) | 19:29 24  08:13 (WEAD3) | 18:19 |16:24 | 16:11
23]05:28 | 06:19 06:56 (WEAQ2) | 07:12 07:50 (WEA03) | 08:06 |08:08 | 08:39
|21:38 |20:40 22 07:18 (WEA02) | 19:27 22  08:12 (WEA03) | 18:17 |16:23 | 16:12
24105:30 | 06:21 06:57 (WEA02) | 07:14 07:50 (WEA03) | 08:07 | 08:05 | 08:40
|21:36 |20:38 20 07:17 (WEAO2) | 19:24 24 08:14 (WEAD4) | 18:15 |16:22 | 16:12
25]05:31 | 06:23 06:59 (WEA02) | 07:16 07:52 (WEA03) | 08:09 | 08:06 | 08:40
|21:35 |20:35 17 07:16 (WEAO2) | 19:22 24 08:16 (WEAD4) | 18:13 1621 |16:13
2605:33 | 06:24 06:59 (WEA2) | 07:17 07:54 (WEA03) | 07:11 |08:08 | 08:40
|21:33 |20:33 15 07:14 (WEA02) | 19:19 23 08:17 (WEAD4) | 17:10 |16:20 | 16:14
27]05:34 | 06:26 07:02 (WEA02) | 07:19 07:59 (WEA04) | 07:13 |08:10 | 08:41
|21:32 | 20:31 9 07:11 (WEA02) [19:17 18  08:17 (WEAO4) | 17:08 |16:18 | 16114
2805:36 | 06:28 | 07:21 07:58 (WEAO4) | 07:15 |o8:11 | 08:41
|21:30 | 20:29 |19:14 19 08:17 (WEAD4) | 17:06 |16:18 | 16115
29| 05:37 | 06:29 | 07:23 07:58 (WEA04) | 07:17 |08:13 | 08:41
| 21:29 | 20:26 |19:12 19 08:17 (WEAD4) | 17:04 | 16117 | 16116
30 05:39 | 06:31 | 07:24 07:58 (WEAO4) | 07:19 |08:14 | 08:41
|21:27 | 20:24 [19:10 19 08:17 (WEAD4) | 17:02 |16:16 | 16:17
31]05:41 | 06:33 | | 07:21 | | 08:41
|21:26 | 20:22 | | 17:00 | | 16:18
Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | 256 | 354 | 444 | 7 | |
Red.Sonnenscheinwahrsch. | 0.37 | 0.41 | 0.36 | 0.29 | |
Reduktion Betriebsdauer | 1.00 | 1.00 | 1.00 | 1.00 | |
Reduktion Windrichtung | 072 | 0.69 | 064 | 0.63 | |
Gesamle Reduklion | 027 | 0.28 | 023 | 0.18 | |
Met.wahrsch Beschattung | 68 | 99 | 104 | 14 | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung: Ausdruck/Seite Deutsche:
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /98
- Pool 1B und 3A P— WdeUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1048 - Heinfelder Str. 8 + 8A, 26169 Friesoythe

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Mrz JApril |Mai |Juni

1]08:41 | 08:13 08:47 (WEAQ4) | 07:17 07:57 (WEAO2) | 07:04 | 05:57 07:12 (WEAO1) | 05:08

| 16:19 [17:08 47 09:34 (WEA03) | 18:03 21  08:18 (WEA02) | 20:00 |20:53 30 (WEAO1) | 21:42

2 08:41 | 08:11 08:47 (WEAQ4) | 07:15 07:56 (WEAO2) | 07:02 (WEAO1) | 05:07

| 16:20 [17:11 47 09:34 (WEAO3) [18:05 24  08:20 (WEA02) | 20:01 28 (WEAD1) | 21:43

30841 | 08:10 08:48 (WEA04) | 07:13 07:55 (WEA02) | 06:59 (WEAO1) | 05:06

| 16:21 [17:13 47  09:35(WEA03) [18:07 26  08:21 (WEA02) | 20:03 26 07:40 (WEAD1) | 21:44

4| 08:41 | 08:08 08:37 (WEAO5) | 07:11 07:53 (WEA02) | 06:57 n7 15 (WEAO1) | 05:06

| 16:23 [17:14 52 09:35(WEAO3) [18:08 28  08:21 (WEA02) | 20:05 24 (WEAO1) | 21:45

5| 08:40 | 08:06 08:35 (WEAOQ5) | 07:08 07:53 (WEAQ2) | 06:55 (WEAO1) | 05:05

| 16:24 [17:16 53  09:34 (WEAO3) [18:10 29  08:22 (WEA02) | 20:07 20 (WEAOT) | 21:46

608:40 | 08:05 08:33 (WEAOS5) | 07:06 07:53 (WEAO2) | 06:52 n7 18 (WEAO1) | 05:04

| 16:25 [17:18 56  09:34 (WEA03) [18:112 29  08:22 (WEA02) | 20:09 16 (WEAO1) | 21:47

7 08:40 | 08:03 08:31 (WEAOS) | 07:04 07:52 (WEAO2) | 06:50 07:21 (WEAD1) | 05:04

| 16:26 [17:20 56  09:33 (WEA03) | 18:14 30  08:22 (WEA02) | 20:10 10 07:31 (WEAO1) | 21:48

8]08:39 | 08:01 08:29 (WEAOS) | 07:01 07:52 (WEAO2) | 06:48 | 05:03

| 16:28 |17:22 56 09:32 (WEAO3) [18:16 30  08:22 (WEA02) | 20:12 | 21:49

9]08:39 | 07:59 08:29 (WEAOS) | 06:59 07:52 (WEA02) | 06:45 | 05:02

| 16:29 |17:24 52 09:31 (WEAO3) [18:18 30  08:22 (WEAQ2) | 20:14 | 21:50

10 | 08:38 | 07:57 08:29 (WEAOS5) | 06:57 07:51 (WEA02) | 06:43 | 05:02

| 16:30 [17:26 47 09:30 (WEAO3) [18:20 30  08:21 (WEA02) | 20:16 | 21:09 | 21:51

11 ]08:38 | 07:55 08:30 (WEAOQ5) | 06:54 07:52 (WEA02) | 06:41 07:28 (WEAO1) | 05:38 | 05:01

| 16:32 [17:28 38 09:28 (WEAO3) [18:22 28  08:20 (WEA02) | 20:18 9 07:37 (WEAOT) | 21:11 | 21:52

12| 08:37 | 07:53 08:30 (WEAOS) | 06:52 07:51 (WEAO2) | 06:38 07:23 (WEAO1) | 05:36 | 05:01

|16:33 [17:30 22 09:24 (WEA03) [18:23 28  08:19 (WEA02) [20:19 17  07:40 (WEAO1) | 21:12 | 21:53

13 | 08:36 | 07:51 08:31 (WEAOS) | 06:50 07:52 (WEAO2) | 06:36 07:21 (WEAD1) | 05:34 | 05:01

| 16:35 [17:32 13 08:44 (WEA05) | 1825 26  08:18 (WEA02) [20:21 21 07:42 (WEAO1) | 21:14 | 21:53

14 08:35 | 07:49 08:32 (WEAOS) | 06:47 07:53 (WEAO2) | 06:34 07:19 (WEAO1) | 05:32 | 05:00

| 16:37 [17:3¢ 11 0843 (WEAO5) [18:27 23  08:16 (WEA02) |20:23 25  07:44 (WEAO1) | 21:16 | 21:54

15| 08:35 | 07:47 08:35 (WEAOS) | 06:45 07:54 (WEA02) | 06:31 07:17 (WEAO1) | 05:31 | 05:00

| 16:38 | 17:36 6 08:41(WEAOS) [18:29 21  08:15 (WEA02) |20:25 28  07:45 (WEAOT) | 21:17 | 21:55

16| 08:34 | 07:45 1 06:43 07:56 (WEA02) | 06:29 07:16 (WEAO1) | 05:29 | 05:00

| 16:40 | 17:38 118:31 17  08:13 (WEAO2) [20:26 30  07:46 (WEAO1) | 21:19 | 21:55

17 | 08:33 | 07:43 ] 06:40 07:59 (WEA02) | 06:27 07:14 (WEAO1) | 05:27 | 05:00

| 16:41 | 17:40 118:33 10 08:08 (WEAO2) [20:28 32  07:46 (WEAO1) | 21:20 | 21:56

18 | 08:32 | 07:41 | 06:38 | 06:25 07:13 (WEAO1) | 05:26 | 05:00

| 16:43 | 17:42 118:34 120:30 34 07:47 (WEAOT) | 21:22 | 21:56

19 | 08:31 | 07:39 | 06:35 | 06:22 07:13 (WEAO1) | 05:24 | 05:00

| 16:45 | 17:44 |18:36 12032 34 07:47 (WEAOT) | 21:24 | 21:57

20 | 08:30 09:14 (WEAO3) | 07:37 ] 06:33 ] 06:20 07:12 (WEAO1) | 05:23 | 05:00

| 16:47 &  09:22 (WEA03) | 17:46 | 18:38 |20:34 36 07:48 (WEAOT) | 21:25 | 21:57

21 | 08:28 09:12 (WEAO3) | 07:35 1 06:31 | 06:18 07:12 (WEAO1) | 05:21 | 05:00

|16:48 13 09:25 (WEAO3) | 17:48 | 18:40 |20:35 36 07:48 (WEAOT) | 21:27 | 21:57

22 | 08:27 09:10 (WEA03) | 07:33 | 06:28 106:16 07:12 (WEAO1) | 05:20 | 05:00

|1650 16 09:26 (WEAO3) | 17:49 | 18:42 12087 36 07:48 (WEAO1) | 21:28 | 21:57

23 | 08:26 09:10 (WEAO3) | 07:31 | 06:26 ] 06:13 07:10 (WEAO1) | 05119 | 05:00

|1652 18 09:28 (WEAO3) | 17:51 | 18:43 120:89 37 07:47 (WEAO1) | 21:30 | 21:58

24 | 08:25 09:08 (WEAO3) | 07:29 | 06:23 | 06:11 07:10 (WEAO1) | 05:17 | 05:01

[16:54 21 09:29 (WEA03) | 17:53 | 18:45 120:41 37 07:47 (WEAO1) | 21:31 |21:58

25 | 08:23 09:08 (WEAO3) | 07:26 | 08:21 ] 06:09 07:10 (WEAO1) | 05:16 | 05:01

[ 1655 22 09:30 (WEA03) | 17:55 | 18:47 120:43 36 07:46 (WEAO1) | 21:33 | 21:58

26 | 08:22 09:07 (WEAO3) | 07:24 | 08:19 | 06:07 07:10 (WEAO1) | 05:15 | 05:01

| 1657 24 09:31 (WEAO3) | 17:57 | 18:49 |20:44 36 07:46 (WEAOT) | 21:34 | 21:58

27 | 08:21 08:53 (WEAQ4) | 07:22 08:03 (WEA02) | 06:16 ] 06:05 07:10 (WEAO1) | 05:14 | 05:02

|16:59 31  09:32 (WEAO3) [17:59 11 08:14 (WEA02) | 18:51 |20:46 35 07:45 (WEAOT) | 21:35 | 21:58

28 | 08119 08:51 (WEAQ4) | 07:20 08:00 (WEA02) | 06114 106:03 07:11 (WEAO1) | 05:12 | 05:02

[1701 37  09:33 (WEAO3) | 18:01 17  08:17 (WEA02) | 18:52 |20:48 34 07:45 (WEAO1) | 21:37 | 21:58

29 | 08:18 08:49 (WEAO4) | ] 06:11 ] 06:01 07:11 (WEAO1) | 05:11 | 05:03

[17:08 41  09:33 (WEAO3) | | 18:54 12050 33 07:44 (WEAO1) | 21:38 | 21:58

30 | 08:16 08:49 (WEAO4) | | 07:09 | 05:59 07:11 (WEAO1) | 05:10 | 05:03

[17:05 43 09:34 (WEAO3) | | 19:56 12051 32 07:43 (WEAO1) | 21:39 | 21:57
310815 08:48 (WEAQ4) | |07:07 | ] 05:09 |
[17:07 45  09:34 (WEAO3) | | 19:58 | | 21:41 |

Sonnenscheinstunden | 253 | 274 | 386 | 4217 | 490 | 505
astr.max.mogl.Beschattung \ 319 | 631 | 430 | 618 | 154 |
Red.Sonnenscheinwahrsch 0.19 | 0.29 | 0.27 | 0.39 | 0.45 |
Reduktion Betriebsdauer \ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 |
Reduktion Windrichtung | 0.56 | 058 | 0.62 | 0.69 | 0.69 |
Gesamte Reduktion | 0.10 | 0.16 | 0.16 | 0.26 | 0.31 |
Met.wahrsch.Beschattung | 33 | 102 | 69 | 162 | 47 |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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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Deutsche

WindGuard

Bericht PS14005.A0
Schattenwurfermittlung Windpark Heinfelde

WindPRO version 2.9.269 Nov 2013

Deutsche

Wdeuard

Ausdruck/Seite

12.09.2014 16:18/99

Lizenzierter Anwender:

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

Projek:

VC13270_Heinfelde

Beschreibung:
Mit neuen 10s Am
Pool 1B und 3A

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglich Schattenrezeptor: 1048 - Heinfelder Str. 8 + 8A, 26169 Friesoythe
Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tdgliche Sonnenstunden) [BREMEN]

Referenzjahr fiir Kalender 2014 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
153 2.81 3.16 542 718 591 6.09 6.01 4.64 3.11 1.99 1.07
Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie
|Juli |August |September |Oktober |November |Dezember
110504 | 0542 | 06:34 07:23 (WEAOT1) | 07:26 08:32 (WEAQ2) | 07:22 07:59 (WEAQS) | 08:16
|21:57 | 21:24 |20119 16 07:39 (WEAO1) | 19:07 25 0857 (WEA02) | 1658 41  08:58 (WEA0S) | 16:15
20505 0544 | 06:36 07:27 (WEAOT) | 07:28 08:30 (WEA02) | 07:24 07:59 (WEADS) | 08:17
|21:57  |21:22 | 20117 8 07:35(WEAOT) [19:05 27 0857 (WEAO2) | 1656 49  09:00 (WEAO3) | 16:14
310505 0545 | 06:38 | 07:30 08:30 (WEA02) | 07:26 07:59 (WEAOS) | 08:19
|21:56 | 21:20 | 20:15 |19:02 28 0858 (WEAO2) |1654 54 09:01 (WEA0S) | 16:13
4]05:06  |05:47 | 06:40 | 07:31 08:29 (WEA02) | 07:28 07:59 (WEADS) | 08:20
|21:56 | 21:19 | 20:12 |19:00 29 0858 (WEAO2) 1652 56  09:02 (WEA0S) | 16:13
50507  |05:49 | 06:41 |07:33 08:29 (WEA02) | 07:30 08:01 (WEAOS) | 08:22
|21:55  |21:17 | 20:10 |18:58 30 08:59 (WEAD2) 1651 56  09:03 (WEAD3) | 16:12
6]05:08  |05:50 07:35 (WEAO1) | 06:43 | 07:35 08:28 (WEA02) | 07:32 08:03 (WEAQ5) | 08:23
|21:55 | 21:15 1 07:36 (WEAO1) | 20:08 |18:55 31 0859 (WEA02) 1649 56  09:04 (WEA0S) | 16:12
710509 0552 07:30 (WEAQT1) | 06:45 | 07:37 08:27 (WEA02) | 07:34 08:05 (WEAOS) | 08:24
|21:54 21113 13 07:43 (WEAD1) | 20:05 |18:53 31 0858 (WEAO2) 1647 53  09:04 (WEA03) | 16:11
8]0510  |05:54 07:27 (WEAO1) | 06:46 | 07:38 08:27 (WEA02) | 07:36 08:07 (WEAQ5) | 08:26
2154|2111 17 07:44 (WEAO1) | 20:03 | 1851 30 0857 (WEAO2) 1645 50  09:04 (WEA03) | 16:11
90511 | 0555 07:25 (WEAQ1) | 06:48 | 07:40 08:28 (WEA02) | 07:37 08:17 (WEAQ4) | 08:27
|21:53  |21:09 22 07:47 (WEAD1) | 20:00 |18:48 29 0857 (WEAO2) 1643 48  09:05 (WEA0S) | 16:10
1010512 |05:57 07:24 (WEAO1) | 06:50 | 07:42 08:28 (WEA02) | 07:39 08:19 (WEAO4) | 08:28
|21:52  |21:07 24 07:48 (WEAD1) | 19:58 |18:46 28 08:56 (WEAD2) |16:42 47  09:06 (WEAD3) | 16:10
1110513 | 05:59 07:22 (WEAQ1) | 06:52 | 07:44 08:29 (WEA02) | 07:41 08:19 (WEAQ4) | 08:29
2151 |21:05 27  07:49 (WEAO1) | 19:56 |18:44 26 0855 (WEA02) 1640 47  09:06 (WEA0S) | 16:10
1210514 | 06:00 07:22 (WEAQT1) | 06:53 | 07:46 08:29 (WEA02) | 07:43 08:20 (WEAO4) | 08:30
|21:50  |21:03 28  07:50 (WEAD1) | 19:53 | 18:41 25 0854 (WEAO2)|16:38 45  09:06 (WEA03) | 16:10
130515 | 06:02 07:20 (WEAO1) | 06:55 | 07:47 08:31 (WEA2) | 07:45 08:21 (WEAO4) | 08:32
|21:50  |21:01 31 07:51 (WEAO1) | 19:51 |18:39 22 0853 (WEA02) 1637 43  09:06 (WEA03) | 16:10
14105116 | 06:04 07:20 (WEAQ1) | 06:57 | 07:49 08:31 (WEA02) | 07:47 08:22 (WEAO4) | 08:33
|21:49  |20:59 32 07:52 (WEAO1) | 19:48 |18:37 19 0850 (WEAO2) [16:35 41  09:06 (WEA0S) | 16:10
15]0517 | 06:05 07:19 (WEAO1) | 06:58 | 07:51 08:33 (WEA02) | 07:49 08:24 (WEAO4) | 08:33
|21:48  |20:57 33 07:52 (WEAD1) | 19:46 |18:34 15 0848 (WEA02) |16:34 35  09:05 (WEAD3) | 16:10
160519 | 06:07 07:18 (WEAO1) | 07:00 | 07:53 08:37 (WEA02) | 07:50 08:26 (WEAD4) | 08:34
|21:47  |20:55 34 07:52 (WEAO1) | 19:44 | 18:32 7 0844 (WEA02) |16:32 31  09:05 (WEAO3) | 16:10
1710520 | 06:09 07:18 (WEAO1) | 07:02 | 07:55 |07:52 08:41 (WEAO3) | 08:35
|21:45  |20:53 35 07:53 (WEAD1) | 19:41 | 18:30 |16:31 24  09:05 (WEAO3) | 16:10
18]05:21 | 06:10 07:17 (WEAO1) | 07:04 | 07:56 |07:54 08:42 (WEAQ3) | 08:36
|21:44 2051 85 07:52 (WEAO1) | 19:39 | 18:28 1629 22 09:04 (WEAO3) | 16:10
1910523 | 06:12 07:17 (WEAQ1) | 07:05 | 07:58 |07:56 08:43 (WEAO3) | 08:37
|21:43 20149 36 07:53 (WEAD1) | 19:36 | 18:25 |16:28 20  09:03 (WEAD3) | 16:10
200524 | 06:14 07:17 (WEAQ1) | 07:07 | 08:00 | 0758 08:45 (WEAQ3) | 08:37
|21:42 20146 36 07:53 (WEAD1) | 19:34 | 18:23 |1627 18  09:03 (WEA03) | 16:11
210525  |06:16 07:16 (WEAQ1) | 07:09 | 08:02 |07:59 08:46 (WEAO3) | 08:38
|21:41  |20:44 36 07:52 (WEAO1) | 19:31 | 18:21 |1625 16  09:02 (WEA03) | 16:11
220527  |06:17 07:16 (WEAO1) | 07:10 | 08:04 | 08:01 08:48 (WEA03) | 08:39
|21:39  |20:42 36 07:52 (WEAD1) | 19:29 | 18:19 |1624 13 09:01 (WEA03) | 16:11
230528 | 06:19 07:15 (WEAO1) | 07:12 | 08:06 | 08:03 08:50 (WEAQ3) | 08:39
|21:38 20140 36 07:51 (WEAO1) | 19:27 | 18:17 | 16:23 8  08:58 (WEAO3) | 16:12
2410530 | 06:21 07:16 (WEAQ1) | 07:14 | 08:07 | 08:05 | 08:40
|21:36  |20:38 35 07:51 (WEAD1) | 19:24 | 18:15 | 16:22 | 16:12
2510531  |06:22 07:17 (WEAO1) | 07:16 | 08:09 | 08:06 | 08:40
|21:35  |20:35 34 07:51 (WEAD1) | 19:22 | 18:12 |16:21 | 16:13
260533 | 06:24 07:16 (WEAQ1) | 07:17 | 07:11 | 08:08 | 08:40
|21:33  |20:33 33 07:49 (WEAO1) | 19:19 | 17:10 | 16:19 | 16:14
270534 | 06:26 07:17 (WEAO1) | 07:19 08:43 (WEA02) | 07:13 | 08:10 | 08:41
|21:32  |20:31 32 07:49 (WEAD1) | 19:17 7 08:50 (WEAO2) | 17:08 | 16:18 | 16:14
2810536 | 06:28 07:18 (WEAO1) | 07:21 08:38 (WEAQ2) | 07:15 08:03 (WEA05) | 08:11 | 08:41
|21:30  |20:29 30 07:48 (WEAO1) [19:14 15  08:53 (WEA02) | 17:06 8  08:11 (WEADS) | 16:17 | 16:15
290537  |06:29 07:18 (WEAQT1) | 07:23 08:35 (WEA02) | 07:17 08:01 (WEA05) | 08:13 | 08:41
|21:29  |20:26 28 0746 (WEAO1)[19:12 20  08:55 (WEAO2) | 17:04 12  08:13 (WEAD5) | 16:17 | 16:16
3010539 | 06:31 07:20 (WEAO1) | 07:24 08:34 (WEAQ2) | 07:19 08:00 (WEAQ5) | 08:14 | 08:41
|21:27  |20:224 24 07:44 (WEAD1)[19:10 22 08:56 (WEA02) | 17:02 14 08:14 (WEAD5) | 16:16 | 16:17
310540  |06:33 07:21 (WEAO1) | | 07:21 07:59 (WEA05) | | 08:41
21:26 2022 21 07:42 (WEAO1) | |17:00 29  08:55 (WEA03) | | 16:18
Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | 749 | 88 | 465 | 873 |
Red.Sonnenscheinwahrsch. | | 0.41 | 0.36 | 0.29 | 0.23 |
Reduktion Betriebsdauer | | 1.00 | 1.00 | 1.00 | 1.00 |
Reduktion Windrichtung | | 069 | 0.63 | 061 | 0.57 |
Gesamle Reduklion | | 027 | 0.23 | 0.18 | 0.13 |
Met.wahrsch.Beschattung | | 205 | 20 | 82 | 111 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezugsjahr):

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang

Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /100
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269
SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: 1049 - Heinfelder Str. 6, 26169 Friesoythe

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tdgliche Sonnenstunden) [BREMEN]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

Referenzjahr fiir Kalender 2014
eferenzjahr flr Kalende 0 153 281 3.16 542 7.18 591 6.09 601 464 3.11 199 1.07
Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie
|Januar |Februar |Marz |April |Mai |Juni
1]08:41 | 08:13 08:50 (WEA03) | 07:17 07:54 (WEAQ2) | 07:04 |05:57 | 05:08
| 16:19 1709 18  09:08 (WEA03) | 18:03 3 07:57 (WEA02) | 20:00 |20:53 | 21:42
2]08:41 | 08:11 08:40 (WEAO4) | 07:15 07:50 (WEA02) | 07:02 |05:55 | 05:07
| 16:20 [17:11 27 09:09 (WEA03) [ 18:05 12 08:02 (WEA02) | 20:01 |20:55  |21:43
3] 08:41 | 08:10 08:39 (WEAO4) | 07:13 07:47 (WEAQ2) | 06:59 |05:58 | 05:07
| 16:21 [17:13 32 09:11 (WEA03) | 18:07 17 08:04 (WEA02) | 20:03 2057 | 21:44
4]08:41 | 08:08 08:37 (WEAD4) | 07:11 07:45 (WEAQ2) | 06:57 |05:51 | 05:06
|16:23 [17:14 34 09:11 (WEA03) | 18:08 20 0805 (WEA02) | 20:05 2059  |21:45
5]08:40 | 08:06 08:36 (WEAO4) | 07:08 07:44 (WEAQ2) | 06:55 |05:49 | 05:05
| 16:24 [17:16 36  09:12 (WEA03) | 18:10 22 08:06 (WEA02) | 20:07 |21:00 | 21:46
608:40 | 08:05 08:35 (WEAO4) | 07:06 07:44 (WEAQ2) | 06:52 07:31 (WEAO1) | 05:47 | 05:04
|16:25 [17:18 37  09:12 (WEA03) | 18:12 23 08:07 (WEA02) | 20:09 7 07:38 (WEAOT) [21:02  [21:47
7108:40 | 08:03 08:35 (WEAO4) | 07:04 07:42 (WEA02) | 06:50 07:27 (WEAOT) | 05:45 | 05:04
|16:26 |17:20 37 09:12 (WEA03) | 18:14 25 08:07 (WEA02) |20:10 15  07:42 (WEAO1) | 21:04 | 21:48
8]08:39 | 08:01 08:29 (WEAO5) | 07:01 07:42 (WEAQ2) | 06:48 07:25 (WEAOT) | 05:43 | 05:03
|16:28 |17:22 40 09:12 (WEA03) | 18:16 25 0807 (WEA02) | 20112 19  07:44 (WEAO1) | 21:05 | 21:49
908:39 | 07:59 08:27 (WEADS) | 06:59 07:42 (WEA02) | 06:45 07:23 (WEAOT) | 05:41 | 05:02
| 16:29 |17:24 43 09:12 (WEA03) | 18:18 26  08:08 (WEA02) | 20114 22  07:45 (WEAO1) | 21:07 | 21:50
10]08:38 | 07:57 08:25 (WEAO5) | 06:57 07:41 (WEAQ2) | 06:43 07:21 (WEAD1) | 05:39 | 05:02
| 16:30 1726 46 09:12 (WEA03) | 18:220 26 0807 (WEA02) |20:16 25 07:46 (WEAOT) | 21:09 | 21:51
11]08:38 | 07:55 08:23 (WEAOD5) | 06:54 07:41 (WEAQ2) | 06:41 07:21 (WEAOT) | 05:38 | 05:01
| 16:32 |17:28 47 09:11 (WEA03) | 18:22 25 08:06 (WEA02) | 20118 26  07:47 (WEAO1) | 21:11 | 21:52
12 08:37 | 07:53 08:21 (WEAOS) | 06:52 07:41 (WEA02) | 06:38 07:19 (WEAOT) [ 05:36 | 05:01
|16:33 [17:30 49  09:11 (WEA03) | 18:23 24 0805 (WEA02) [20:19 28 07:47 (WEAO1) [21:12 | 21:53
13108:36 | 07:51 08:21 (WEAO5) | 06:50 07:42 (WEAQ2) | 06:36 07:18 (WEAOT) [ 05:34 | 05:01
| 16:35 1732 47 0910 (WEA03) | 18:25 23 0805 (WEA02) [20:221 29  07:47 (WEAO1) | 21:14 | 21:53
141 08:35 | 07:49 08:21 (WEADS) | 06:47 07:43 (WEA02) | 06:34 07:18 (WEAOT) | 05:32 | 05:00
|16:37 |17:34 42 09:09 (WEAD3) | 18:27 21 08:04 (WEA02) |20:23 29  07:47 (WEAO1) | 21:16 | 21:54
15108:35 | 07:48 08:22 (WEAOS) | 06:45 07:44 (WEA02) | 06:31 07:18 (WEAOT) | 05:31 | 05:00
| 16:38 |17:36 32 09:07 (WEA03) | 18:29 17  08:01 (WEA02) |20:25 29  07:47 (WEAO1) | 21:117 | 21:55
16]08:34 | 07:45 08:23 (WEAD5) | 06:43 07:46 (WEA02) | 06:29 07:18 (WEAOT) | 05:29 | 05:00
| 16:40 |17:38 17  09:04 (WEA03) | 18:31 13  07:59 (WEA02) |20:27 29  07:47 (WEAO1) | 21:19 | 21:55
17108:33 | 07:43 08:23 (WEAOS) | 06:40 07:48 (WEA02) | 06:27 07:17 (WEAOT) | 05:27 | 05:00
| 16:41 | 17:40 9 08:32 (WEADS5) | 18:33 7 07:55 (WEAO2) | 20:28 29  07:46 (WEAD1) | 21:20 | 21:56
18108:32 | 07:41 | 06:38 | 06:25 07:17 (WEAOT) [ 05:26 | 05:00
| 16:43 |17:42 | 18:34 |20:80 29 07:46 (WEAO1) |21:22 | 21:56
19 08:31 | 07:39 | 06:35 | 06:22 07:17 (WEAOT) | 05:24 | 05:00
| 16:45 | 17:44 | 18:36 |20:32 28 07:45 (WEAO1) | 21:24 | 21:57
20 08:30 | 07:37 | 06:33 | 06:20 07:18 (WEAOT) [ 05:23 | 05:00
| 16:47 | 17:46 | 18:38 |20:34 27 07:45 (WEAO1) | 21:25 | 21:57
21 08:28 | 07:35 | 06:31 | 06:18 07:18 (WEAOT) | 05:21 | 05:00
| 16:48 | 17:48 | 18:40 |20:35 26 07:44 (WEAO1) | 21:27 | 21:57
22| 08:27 | 07:33 | 06:28 | 06:16 07:19 (WEAOT) | 05:20 | 05:00
| 16:50 | 17:49 | 18:42 |20:37 24 07:43 (WEAO1) | 21:28 | 21:57
23]08:26 | 07:31 | 06:26 | 06:13 07:19 (WEAD1) [ 05:19 | 05:00
| 16:52 | 17:51 | 18:43 |20:39 21 07:40 (WEAO1) | 21:30 | 21:58
24108:25 | 07:29 | 06:23 | 06:11 07:21 (WEAOT) [ 05:17 | 05:01
|16:54 11753 | 18:45 |20:41 18 07:39 (WEAO1) | 21:31 | 21:58
25]08:23 | 07:26 | 06:21 | 06:09 07:23 (WEAOT) [ 05:16 | 05:01
| 16:55 | 17:55 | 18:47 |20:43 13 07:36 (WEAO1) | 21:33 | 21:58
26 08:22 | 07:24 | 06:19 | 06:07 07:26 (WEAOT) [ 05:15 | 05:01
| 16:57 | 17:57 | 18:49 | 20:44 7 07:33 (WEAOT) [21:34  [21:58
27 | 08:21 |07:22 | 06:16 | 06:05 |05:14 | 05:02
| 16:59 | 17:59 | 18:51 | 20:46 |21:35 | 21:58
28 08:19 | 07:20 | 06:14 | 06:03 |05:12 ] 05:02
117:01 | 18:01 | 18:52 | 20:48 |21:37 | 21:58
29]08:18 08:54 (WEAO03) | | 06:11 | 06:01 |05:11 ]05:08
117:03 8 09:02 (WEA03) | | 18:54 | 2050 |21:38  |21:58
30]08:16 08:53 (WEAO3) | | 07:09 | 05:59 |05:10  ]05:08
[17:05 13 09:06 (WEAD3) | | 19:56 | 20:52 |21:39 | 21:57
31]08:15 08:51 (WEAO3) | | 07:07 | |05:09 |
1707 16 0907 (WEAD3) | | 19:58 | |21:41 |
Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | 37 | 593 | 329 | 480 | |
Red.Sonnenscheinwahrsch. | 0.19 | 0.29 | 0.27 | 0.39 | |
Reduktion Betriebsdauer | 1.00 | 1.00 | 1.00 | 1.00 | |
Reduktion Windrichtung | 058 | 0.59 | 062 | 0.68 | |
Gesamte Reduktion | 0.11 | 0.17 | 0.16 | 0.26 | |
Met.wahrsch.Beschattung | 4 | 99 | 53 | 126 | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /101
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269
SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: 1049 - Heinfelder Str. 6, 26169 Friesoythe

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tdgliche Sonnenstunden) [BREMEN]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

jahr fiir Kalender 2014
Referenzjahr fir Kalende 0 153 281 3.16 542 7.18 591 6.09 601 464 3.11 199 1.07
Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie
|Juli |August |September |Oktober |November |Dezember
110504 | 05:42 | 06:35 07:19 (WEAD1) | 07:26 08:22 (WEA02) | 07:22 07:53 (WEAO5) | 08:16
|21:57 | 21:24 |20119 27 07:46 (WEAO1) | 19:07 22  08:44 (WEA02) | 1658 47  08:41 (WEA0S) | 16:15
20505 0544 | 06:36 07:19 (WEAOT) | 07:28 08:20 (WEA02) | 07:24 07:55 (WEAOS) | 08:18
|21:57  |21:22 |20117 27 07:46 (WEAO1) | 19:05 24 08:44 (WEA02) | 1656 45  08:41 (WEA0S) | 16:14
310505 0545 | 06:38 07:19 (WEAOT) | 07:30 08:19 (WEA02) | 07:26 07:57 (WEAOS) | 08:19
|21:56 | 21:20 |2015 25 07:44 (WEAO1) | 19:02 25 0844 (WEA02) | 1654 43  08:42 (WEA0S) | 16:13
410506 0547 | 06:40 07:21 (WEAO1) | 07:31 08:19 (WEA02) | 07:28 07:59 (WEADS) | 08:20
|21:56 | 21:19 |20112 22 07:43 (WEAO1) | 19:00 25 0844 (WEA02) |1652 39 08:42 (WEA03) | 16:13
510507 0549 | 06:41 07:22 (WEAOT) | 07:33 08:19 (WEA02) | 07:30 08:05 (WEAD4) | 08:22
|21:55  |21:17 2010 19 07:41 (WEAO1) | 18:58 25 08:44 (WEAD2) [16:51 37  08:42 (WEA03) | 16:12
610508 0550 | 06:43 07:23 (WEAOT) | 07:35 08:19 (WEA02) | 07:32 08:05 (WEAO4) | 08:23
|21:55 | 21:15 2008 15 07:38 (WEAO1) [ 18:55 25 0844 (WEA02) [16:49 37  08:42 (WEA03) | 16:12
710509 0552 | 06:45 07:28 (WEAOT1) | 07:37 08:18 (WEA02) | 07:34 08:06 (WEAO4) | 08:24
12154 |21:13 | 20:05 6 07:34 (WEAOT) | 18 53 25  08:43 (WEAO2) [ 16:47 35 08:41 (WEAO3) | 16:11
810510 | 0554 | 06:46 |07 08:18 (WEAQ2) | 07:36 08:07 (WEAO4) | 08:26
|21:54 | 2111 | 20:03 | 18: 51 24 08:42 (WEA02) [ 16:45 34  08:41 (WEAO3) | 16:11
90511 | 0555 | 06:48 | 07:40 08:19 (WEA02) | 07:38 08:09 (WEAQ4) | 08:27
|21:53 | 21:09 | 20:00 [18:48 22 0841 (WEAO2) [16:43 31  08:40 (WEA03) | 16:10
1010512 |05:57 | 06:50 | 07:42 08:20 (WEA02) | 07:39 08:12 (WEA04) | 08:28
|21:52 | 21:07 | 19:58 |18:46 20 0840 (WEAD2) 1642 26  08:41 (WEAD3) | 16:10
1110513 |05:59 | 06:52 | 07:44 08:21 (WEA02) | 07:41 08:22 (WEAO3) | 08:29
|21:51  |21:05 | 19:56 [18:44 18  08:39 (WEA02) [16:40 18  08:40 (WEA03) | 16:10
1210514 | 06:00 | 06:53 | 07:46 08:22 (WEA02) | 07:43 08:23 (WEAO3) | 08:30
12150 2108 | 19:53 |18:41 15 08:37 (WEA02)|16:38 16  08:39 (WEADS) | 16:10
1310515 | 06:02 | 06:55 | 07:47 08:25 (WEAQ2) | 07:45 08:25 (WEAQ3) | 08:32
|21:50 | 21:01 | 19:51 | 18:39 9 08:34 (WEAO2) | 1637 12 08:37 (WEA03) | 16:10
14105116 | 06:04 | 06:57 | 07:49 | 07:47 08:28 (WEAO3) | 08:33
|21:49  |20:59 | 19:48 | 18:37 | 16:35 7 08:35 (WEAO3) | 16:10
1510517 | 06:05 | 06:58 | 07:51 |07:49 | 08:33
|21:48 | 20:57 | 19:46 | 18:34 | 16:34 | 16:10
1610519 | 06:07 | 07:00 |07:53 | 07:50 | 08:34
|21:47  |20:55 | 19:44 | 18:32 | 16:32 | 16:10
1710520 | 06:09 | 07:02 | 07:55 |07:52 | 08:35
|21:45  |20:53 | 19:41 | 18:30 | 16:31 | 16:10
1810521 |06:10 07:31 (WEAQT1) | 07:04 | 07:56 |07:54 | 08:36
|21:44 | 20:51 9 07:40 (WEAO1) | 19:39 | 18:28 | 16:29 | 16:10
1910523 | 06:12 07:28 (WEAQ1) | 07:05 | 07:58 |07:56 | 08:37
|21:43  |20:49 16  07:44 (WEAD1) | 19:36 | 18:25 | 16:28 | 16:10
200524 | 06:14 07:27 (WEAO1) | 07:07 | 08:00 |07:58 | 08:37
|21:42  |20:46 19 07:46 (WEAD1) | 19:34 | 18:23 | 16:27 | 16:11
210525  |06:16 07:24 (WEAQ1) | 07:09 | 08:02 |07:59 | 08:38
|21:41  |20:44 22 07:46 (WEAO1) | 19:31 | 18:21 | 16:25 | 16:11
220527  |06:17 07:23 (WEAO1) | 07:10 | 08:04 | 08:01 | 08:39
|21:39  |20:42 24 07:47 (WEAD1) | 19:29 | 18:19 | 16:24 | 16:11
230528 | 06:19 07:22 (WEAO1) | 07:12 | 08:06 | 08:03 | 08:39
|21:38  |20:40 26 07:48 (WEAO1) | 19:27 | 18:17 | 16:23 | 16:12
2410530 | 06:21 07:21 (WEAQT) | 07:14 | 08:07 | 08:05 | 08:40
|21:36  |20:38 27 07:48 (WEAD1) | 19:24 | 18:15 | 16:22 | 16:12
2510531 | 06:22 07:21 (WEAQT1) | 07:16 | 08:09 08:56 (WEAQ5) | 08:06 | 08:40
|21:35  |20:35 28 07:49 (WEAD1) | 19:22 | 18:12 4 09:00 (WEAO5) | 16:21 | 16:13
260533 | 06:24 07:20 (WEAQ1) | 07:17 | 07:11 07:53 (WEA05) | 08:08 | 08:40
|21:33  |20:33 28 07:48 (WEAO1) | 19:19 |17:10 10 08:03 (WEADS) | 16:19 | 16:14
2710534 | 06:26 07:19 (WEAO1) | 07:19 08:33 (WEA02) | 07:13 07:52 (WEA05) | 08:10 | 08:41
|21:32  |20:31 30 07:49 (WEAD1) | 19:17 2 08:35(WEA02) [17:08 20 08:34 (WEAO3) | 16:18 | 16:14
2810536 | 06:28 07:19 (WEA01) | 07:21 08:27 (WEA02) | 07:15 07:51 (WEA05) | 08:11 | 08:41
|21:30  |20:29 30 07:49 (WEAO1) | 19:14 12 08:39 (WEAO2) | 17:06 36  08:37 (WEA03) | 16:17 | 16:15
290537  |06:29 07:19 (WEAQT1) | 07:23 08:25 (WEA02) | 07:17 07:50 (WEA05) | 08:13 | 08:41
|21:29 20226 29 0748 (WEAO1)[19:12 16  08:41 (WEAO2) | 17:04 45  08:39 (WEAD3) | 16:17 | 16:16
3010539 | 06:31 07:19 (WEAQT1) | 07:24 08:23 (WEA02) | 07:19 07:50 (WEAQ5) | 08:14 | 08:41
|21:27 20224 29 07:48 (WEAD1)[19:10 20 08:43 (WEA02) | 17:02 49  08:40 (WEAD3) | 16:16 | 16:17
310540  |06:33 07:18 (WEAO1) | | 07:21 07:51 (WEA05) | | 08:41
|21:26  |20:22 29 07:47 (WEAD1) | |17:00 48  08:40 (WEA03) | | 16:18
Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | 346 | 191 | 491 | 427 |
Red.Sonnenscheinwahrsch. | | 0.41 | 0.36 | 0.29 | 0.23 |
Reduktion Betriebsdauer | | 1.00 | 1.00 | 1.00 | 1.00 |
Reduktion Windrichtung | | 068 | 0.67 | 0.61 | 0.59 |
Gesamle Reduklion | | 027 | 0.24 | 0.18 | 0.13 |
Met.wahrsch.Beschattung | | 95 | 46 | 86 | 56 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /102
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269
SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: 1050 - Heinfelder Str. 4, 26169 Friesoythe

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tdgliche Sonnenstunden) [BREMEN]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

Referenzjahr fiir Kalender 2014
eferenzjahr flr Kalende 0 153 281 3.16 542 7.18 591 6.09 601 464 3.11 199 1.07
Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie
|Januar  |Februar |Méarz |April |Mai |Juni
1]08:41 0813 |07:17 | 07:04 | 0557 06:49 (WEAD1) | 05:08
[16:19  [17:09 | 18:03 | 20:00 |20:58 28 07:17 (WEAOT) | 21:42
210841 |08:11 | 07:15 | 07:02 | 05:55 06:50 (WEAOT) | 05:07
1620 |17:11 | 18:05 | 20:01 |20:55 27 07:17 (WEAO1) | 21:43
310841 |08:10 | 07:13 | 06:59 | 05:53 06:51 (WEAOT) | 05:07
|16:21  |17:13 | 18:07 | 20:03 |20:57 25 07:16 (WEAOT) | 21:44
410841 0808 | 07:11 | 06:57 | 05:51 06:51 (WEAOT) | 05:06
|16:23  |17:14 | 18:08 | 20:05 |20:59 24 07:15 (WEAO1) | 21:45
5108:40 | 08:06 | 07:08 | 06:55 | 05:49 06:52 (WEAOT) | 05:05
16224 |17:16 | 18:10 | 20:07 |21:00 22 07:14 (WEAO1) | 21:46
6]08:40 0805 | 07:06 | 06:52 | 05:47 06:52 (WEAQT) | 05:04
|16:25  |17:18 | 18:12 | 20:09 |21:02 20 07:12 (WEAO1) | 21:47
7108:40  |08:03 | 07:04 | 06:50 | 05:45 06:53 (WEAOT) | 05:04
|16:26 | 17:20 | 18:14 | 20:10 |21:04 18 07:11 (WEAO1) | 21:48
810839 0801 | 07:01 | 06:48 |05:43 06:56 (WEAOT) | 05:03
|16:28 | 17:22 | 18:16 | 20:12 |21:05 14 07:10 (WEAO1) | 21:49
90839 | 07:59 | 06:59 | 06:45 | 05:41 06:58 (WEAQT) | 05:02
|16:29  |17:24 | 18:18 | 20:14 | 21:07 9 07:07 (WEAOT) | 21:50
10108:38 | 07:57 08:33 (WEAQ3) | 06:57 | 06:43 | 05:39 | 05:02
116:30 | 17:26 9 08:42 (WEAD3) | 18:20 | 20:16 |21:09 | 21:51
11]08:38 | 07:55 08:23 (WEA04) | 06:54 | 06:41 | 05:38 | 05:01
|16:32  |17:28 21 08:44 (WEA03) | 18:22 | 20:18 |21:11 | 21:52
12108:37 | 07:53 08:21 (WEA04) | 06:52 | 06:38 | 05:36 | 05:01
[16:33  |17:30 25  08:46 (WEA0S) | 18:23 | 20:19 |21:12 | 21:53
13]08:36 | 07:51 08:20 (WEAQ4) | 06:50 07:23 (WEAO2) | 06:36 | 05:34 | 05:01
116:35  |17:32 28  08:48 (WEA03) [ 18:225 12 07:35 (WEA02) | 20:21 |21:14 | 21:53
14108:35 | 07:49 08:19 (WEAQ4) | 06:47 07:21 (WEA2) | 06:34 | 05:32 | 05:00
|16:37  |17:34 30 0849 (WEA03) | 1827 16  07:37 (WEAO2) | 20:23 |21:16 | 21:54
15]08:35 | 07:47 08:15 (WEAQ5) | 06:45 07:19 (WEA02) | 06:31 | 05:31 | 05:00
|16:38  |17:36 34 0849 (WEAD3) | 1829 19  07:38 (WEA02) | 20:25 |21:47 | 21:55
16]08:34 | 07:45 08:13 (WEAO5) | 06:43 07:18 (WEAO2) | 06:29 | 05:29 | 05:00
[16:40  [17:38 37 0850 (WEA03) [ 18:31 21  07:39 (WEA02) | 20:27 |21:19 | 21:55
17108:33  |07:43 08:10 (WEAQ5) | 06:40 07:16 (WEA02) | 06:27 | 05:27 | 05:00
|16:41  |17:40 39 0849 (WEAD3)|18:33 23  07:39 (WEAQ2) | 20:28 |21:20 | 21:56
18108:32 | 07:41 08:08 (WEAQ5) | 06:38 07:15 (WEAQ2) | 06:25 07:02 (WEAQ1) | 05:26 | 05:00
[16:43  |17:42 42 0850 (WEAO3) [ 18:34 25  07:40 (WEA02) | 20:30 8  07:10 (WEAOT) | 21:22 | 21:56
19108:31 | 07:39 08:06 (WEAQ5) | 06:35 07:14 (WEAQ2) | 06:22 06:59 (WEAQ1) | 05:24 | 05:00
|16:45  |17:44 44 08:50 (WEA03) | 18:36 25 07:39 (WEAO2) |20:32 14 07:13 (WEAO1) | 21:24 | 21:57
200830  |07:37 08:07 (WEAQ5) | 06:33 07:14 (WEA02) | 06:20 06:57 (WEAQ1) | 05:23 | 05:00
|16:47  |17:46 43 08:50 (WEAD3) | 18:38 26  07:40 (WEAD2) |20:34 18  07:15 (WEAD1) | 21:25 | 21:57
2110828  |07:35 08:07 (WEA05) | 06:31 07:14 (WEAO2) | 06:18 06:55 (WEAO1) | 05:21 | 05:00
|16:48  |17:48 42 0849 (WEA03) | 18:40 26 07:40 (WEA02) |20:35 21  07:16 (WEAO1) | 21:27 | 21:57
22|08:27 | 07:33 08:07 (WEAQ5) | 06:28 07:14 (WEA02) | 06:16 06:54 (WEAQ1) | 05:20 | 05:00
1650  |17:49 41 0848 (WEA03)| 1842 24 07:38 (WEAO2) |20:37 23  07:17 (WEAD1) | 21:28 | 21:57
2310826  |07:31 08:08 (WEAQ5) | 06:26 07:14 (WEAQ2) | 06:13 06:52 (WEAQ1) | 05:19 | 05:00
16552  |17:51 34 0847 (WEA03) | 1843 24 07:38 (WEA02) |20:39 25  07:17 (WEAO1) | 21:30 | 21:58
2410825  |07:29 08:11 (WEAQ5) | 06:23 07:14 (WEA02) | 06:11 06:51 (WEAQ1) | 05:17 | 05:01
16554 |17:53 23 0846 (WEAD3) | 1845 22 07:36 (WEA02) |20:41 26 07:17 (WEAD1) | 21:31 | 21:58
2510823  |07:26 08:30 (WEA03) | 06:21 07:15 (WEA02) | 06:09 06:50 (WEAQ1) | 05:16 | 05:01
|16:55  |17:55 14  08:44 (WEA03)| 1847 20 07:35 (WEAO2) |20:43 28  07:18 (WEAD1) | 21:33 | 21:58
260822  |07:24 08:32 (WEA03) | 06:19 07:16 (WEAO2) | 06:07 06:50 (WEAO1) | 05:15 | 05:01
|16:57 | 17:57 9 0841 (WEA03)|18:49 17 07:33 (WEAO2) | 20:44 28  07:18 (WEAO1) | 21:34 | 21:58
270821  |07:22 | 06:16 07:18 (WEA02) | 06:05 06:50 (WEAQ1) | 05:14 | 05:02
11659 | 17:59 |18:51 13 07:31 (WEAO2) | 20:46 28  07:18 (WEAD1) | 21:35 | 21:58
28|08:19 | 07:20 | 06:14 07:22 (WEA02) | 06:03 06:49 (WEAO1) | 05:12 | 05:02
[17:01 | 18:01 | 18:52 5 07:27 (WEA02) [20:48 29  07:18 (WEAO1) | 21:37 | 21:58
2910818 | | 06:11 | 06:01 06:49 (WEAO1) | 05:11 | 05:03
117:03 | | 18554 |20:50 28 07:17 (WEAD1) | 21:38 | 21:58
3010816 | | 07:09 | 05:59 06:49 (WEAQ1) | 05:10 | 05:03
[17:05 | | 19:56 |20:52 28 07:17 (WEAD1) | 21:39 | 21:57
310815 | | 07:07 | | 05:09 |
117:07 | | 19:58 | | 21:41 |
Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | | 515 | 318 | 304 | 187 |
Red.Sonnenscheinwahrsch. | | 0.29 | 0.27 | 0.39 | 0.45 |
Reduktion Betriebsdauer | | 1.00 | 1.00 | 1.00 | 1.00 |
Reduktion Windrichtung | | 0.60 | 0.63 | 0.69 | 0.69 |
Gesamle Reduklion | | 0.17 | 0.17 | 0.27 | 0.31 |
Met.wahrsch Beschattung | | 88 | 53 | 81 | 58 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /103
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: 1050 - Heinfelder Str. 4, 26169 Friesoythe

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Juli |August |September |Oktober |November |Dezember

110504 | 05:42 | 06:35 | 07:26 08:02 (WEA02) | 07:22 07:53 (WEA04) | 08:16

12157 |21:24 | 20:19 [19:07 13 08:15 (WEA02) [16:58 20  08:13 (WEA03) | 16:15

210505 | 0544 | 06:36 |07:28 08:05 (WEAO2) | 07:24 08:03 (WEA03) | 08:17

12157 2122 | 20:17 | 19:05 6 08:11 (WEAO2) | 16556 7 08:10 (WEA03) | 16:14

3105:05 | 05:45 | 06:38 1 07:30 |07:26 | 08:19

12156 |21:20 | 2015 119:03 | 16:54 | 16:13

410506 0547 07:11 (WEAO1) | 06:40 | 07:31 |07:28 | 08:20

|21:56 | 21:19 2 07:13 (WEAO1) | 20:12 | 19:00 | 1652 | 16:13

5105:07 | 05:49 07:07 (WEAOT1) | 06:41 | 07:33 107:30 | 08:22

12155 |21:17 11 07:18 (WEAD1) | 20:10 | 18:58 | 1651 | 16:12

6]05:08 | 05:50 07:.04 (WEAOT1) | 06:43 | 07:35 |07:32 | 08:23

|21:55  |21:15 16 07:20 (WEAO1) | 20:08 | 18:55 | 16:49 | 16:12

710509 | 0552 07:03 (WEAO1) | 06:45 | 07:37 |07:34 | 08:24

|21:54  |21:13 19 07:22 (WEAO1) | 20:05 | 18:53 | 16:47 | 16:11

810510 | 05:54 07:01 (WEAOT) | 06:46 1 07:38 107:36 | 08:26

121554 |21:41 21 07:22 (WEAO1) | 20:03 | 18:51 | 16:45 | 16:11

90511 | 0555 07:01 (WEAO1) | 06:48 | 07:40 |07:38 | 08:27

|21:53  |21:09 22 07:23 (WEAO1) | 20:00 | 18:48 | 16:43 | 16:10

10| 05:12 | 05:57 07:00 (WEAOT) | 06:50 | 07:42 107:39 | 08:28

|21:52  |21:07 25 07:25 (WEAD1) | 19:58 | 18:46 | 16:42 | 16:10

1110513 |05:59 06:59 (WEAO1) | 06:52 | 07:44 |07:41 | 08:29

|21551  |21:05 26 07:25 (WEAO1) | 19:56 | 18:44 | 16:40 | 16:10

12 05:14 | 06:00 06:59 (WEAO1) | 06:53 | 07:46 107:43 | 08:30

12150  |21:03 26 07:25 (WEAO1) | 19:53 | 18:41 | 16:38 | 16:10

13105:15 | 06:02 06:58 (WEAOT) | 06:55 | 07:47 | 07:45 | 08:32

|21:50  |21:01 27 07:25 (WEAO1) | 19:51 | 18:39 | 16:37 | 16:10

1410516 | 06:04 06:58 (WEAO1) | 06:57 | 07:49 |07:47 | 08:33

|21:49  |2059 28 07:26 (WEAO1) | 19:48 | 18:37 | 16:35 | 16:10

15105:17 | 06:05 06:58 (WEAOT) | 06:58 1 07:51 107:49 1 08:33

|21:48  |2057 28 07:26 (WEAD1) | 19:46 | 18:34 | 16:34 | 16:10

16| 05:19 | 06:07 06:57 (WEAQ1) | 07:00 08:12 (WEA02) | 07:53 09:07 (WEAQ3) | 07:50 | 08:34

|21:47  |20:55 28 07:25 (WEAO1) | 19:44 3 08:15 (WEA02) | 18:32 3 09:10 (WEA03) | 16:32 | 16:10

17 105:20 | 06:09 06:57 (WEAO1) | 07:02 08:07 (WEA02) | 07:55 09:02 (WEA03) | 07:52 | 08:35

|21:45  |20:53 28 0725 (WEAD1) [19:41 13 08:20 (WEA02) | 18:30 12 09:14 (WEAQ3) | 16:31 | 16:10

18 05:21 | 06:10 06:57 (WEAO1) | 07:04 08:04 (WEA02) | 07:56 09:00 (WEA03) | 07:54 | 08:36

|21:44  |20:51 27 07:24 (WEAO1) [19:39 17  08:21 (WEA02) [ 18:28 16  09:16 (WEA03) | 16:29 | 16:10

1910523 | 06:12 06:57 (WEAO1) | 07:05 08:03 (WEA02) | 07:58 08:41 (WEAQ5) | 07:56 | 08:37

|21:43  |20:49 27 0724 (WEAD1) [19:36 20 08:23 (WEA02) [ 18:25 27  09:18 (WEA03) | 16:28 | 16:10

20| 05:24 | 06:14 06:58 (WEA01) | 07:07 08:02 (WEA02) | 08:00 08:39 (WEAQ5) | 07:58 | 08:37

|21:42  |20:46 26 0724 (WEAD1) | 19:34 22 08:24 (WEA02) [ 18:23 37  09:19 (WEA03) | 16:27 | 16:11

2110525 |06:16 06:58 (WEAO1) | 07:09 08:00 (WEA02) | 08:02 08:38 (WEAQS5) | 07:59 | 08:38

|21:41  |20:44 24 0722 (WEAO1) [19:31 23  08:23 (WEA02) [ 18:21 41 09:19 (WEA03) | 16:25 | 16:11

2210527 | 06:17 06:59 (WEA01) | 07:10 07:59 (WEA02) | 08:04 08:37 (WEAO05) | 08:01 | 08:39

12139 |20:42 22 0721 (WEAD1)[19:29 25 08:24 (WEA02) [ 18:19 43  09:20 (WEA03) | 16:24 | 16:11

2310528 | 06:19 06:59 (WEAO1) | 07:12 07:59 (WEA02) | 08:06 08:37 (WEAOD5) | 08:03 | 08:39

|21:38  |20:40 20 0719 (WEAD1) [19:27 25 08:24 (WEA02) [ 18:17 43  09:20 (WEA03) | 16:23 | 16:12

2410530 | 06:21 07:01 (WEAO1) | 07:14 07:58 (WEA02) | 08:07 08:37 (WEAQ5) | 08:05 | 08:40

|21:36  |20:88 17 0718 (WEAD1) [19:24 25 08:23 (WEA02) [ 18:15 43  09:20 (WEA03) | 16:22 | 16:12

2510531 | 06:22 07:03 (WEA01) | 07:16 07:58 (WEA02) | 08:09 08:39 (WEAQ5) | 08:06 | 08:40

12135  |20:85 18 0716 (WEAD1) [ 1922 25 08:23 (WEA02) [ 18:12 41  09:20 (WEA03) | 16221 | 16:13

2610533 | 06:24 07:06 (WEAO1) | 07:17 07:58 (WEA02) | 07:11 07:41 (WEAQ5) | 08:08 | 08:40

|21:33  |20:33 5 07:11(WEAO1) [19:19 25  08:23 (WEA02) [17:10 39  08:20 (WEA03) | 16:19 | 16:14

2710534  |06:26 | 07:19 07:58 (WEA02) | 07:13 07:43 (WEA05) | 08:10 | 08:41

12132 | 2031 1917 24 08:22 (WEA02) [ 17:08 36  08:19 (WEA03) | 16:18 | 16:14

280536 | 06:28 | 07:21 07:58 (WEA02) | 07:15 07:45 (WEA05) | 08:11 | 08:41

121:30 | 20:29 [19:14 22 08:20 (WEA02) [ 17:06 33 08:19 (WEA03) | 16:18 | 16:15

290537 | 06:29 | 07:23 07:59 (WEA02) | 07:17 07:49 (WEA04) | 08:13 | 08:41

12129 |20:26 [19:12 20  08:19 (WEA02) | 17:04 29  08:18 (WEA0S) | 16:17 | 16:16

30]05:39 | 06:31 | 07:24 08:00 (WEA02) | 07:19 07:49 (WEA04) | 08:14 | 08:41

|21:27 | 20:24 | 19:10 18 08:18 (WEAQ2) | 17:02 28  08:17 (WEA03) | 16:16 | 16:17

310540 | 06:33 | |07:21 07:51 (WEA04) | | 08:41

2126 |20:22 | [17:00 24 08:15 (WEA03) | | 16:18

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | 488 | 307 | 514 | 27 |
Red.Sonnenscheinwahrsch. | | 0.41 | 0.36 | 0.29 | 0.23 |
Reduktion Betriebsdauer | | 1.00 | 1.00 | 1.00 | 1.00 |
Reduktion Windrichtung | | 0.69 | 0.63 | 0.61 | 0.60 |
Gesamte Reduktion | | 028 | 0.23 | 0.18 | 0.14 |
Met.wahrsch.Beschattung | | 136 | 70 | 90 | 4 |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/ 104
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: 1051 - Heinfelder Str. 3, 26169 Friesoythe

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Januar  |Februar |Méarz |April |Mai |Juni

1]08:41 | 08:13 |07:17 | 07:04 | 05:57 | 05:08

|16:19  |17:09 | 18:03 ] 20:00 2053|2142

210841 | 08:11 | 07:15 107:02 10555 | 05:07

| 16:20 [17:11 | 18:05 | 20:01 |20:55 |21:43

3108:41 | 08:10 107:13 | 06:59 10553 |05:07

|1621  |17:13 | 18:07 | 20:03 12057 | 21:44

410841  |08:08 | 07:11 | 06:57 |0551 | 05:06

11623 |17:14 | 18:08 | 20:05 2059  |21:45

5108:40 | 08:06 | 07:08 | 06:55 | 05:49 | 05:05

11624 |17:16 | 18:10 | 20:07 |21:00  |21:46

6]08:40 | 08:05 | 07:06 | 06:52 | 05:47 | 05:04

1625  |17:18 | 18:12 | 20:09 2102|2147

7108:40 | 08:03 1 07:04 1 06:50 10545 | 05:04

11626 |17:20 | 18:14 | 20:10 |21:04  |21:48

8108:39 | 08:01 1 07:01 | 06:48 |05:43 105:03

1628  |17:22 | 18:16 | 2012 |21:05  |21:49

910839 | 07:59 | 06:59 | 06:45 |05:41 0502

11629 |17:24 | 18:18 | 20:14 2107|2150

10108:38 1 07:57 08:32 (WEA03) | 06:57 07:28 (WEA02) | 06:43 |105:39 |05:02

11630  |17:26 2 08:34 (WEA03) | 18:20 7 07:35 (WEAO2) | 20:16 |21:09  |2151

1110838  |0755 08:23 (WEAO4) | 06:54 07:25 (WEA02) | 06:41 07:14 (WEAO1) |05:38 | 05:01

| 16:32 | 17:28 15 08:38 (WEAO03) | 18:22 13 07:38 (WEA02) | 20:18 8  07:22 (WEAO1) | 21:11 |21:52

12| 08:37 1 07:53 08:21 (WEA04) | 06:52 07:22 (WEA02) | 06:38 07:10 (WEAO1) | 05:36 | 05:01

| 16:33 | 17:30 19 08:40 (WEAOD3) | 18:23 17 07:39 (WEA02) | 20:19 14 07:24 (WEAO1) | 21:12 121:53

13108:36 1 07:51 08:19 (WEA04) | 06:50 07:21 (WEA02) | 06:36 07:08 (WEA01) | 05:34 | 05:01

| 16:35 | 17:32 23 08:42 (WEA03) | 18:25 20 07:41 (WEA02) | 20:21 18 07:26 (WEAO1) | 21:14 |21:53

14| 08:35 | 07:50 08:17 (WEAQ4) | 06:47 07:21 (WEA02) | 06:34 07:07 (WEAQ1) | 05:32 | 05:00

| 16:37 |17:34 26 08:43 (WEA03) | 18:27 21 07:42 (WEA02) | 20:23 20  07:27 (WEAO01) | 21:16 |21:54

15108:35 | 07:48 08:15 (WEAQ5) | 06:45 07:19 (WEA02) | 06:31 07:06 (WEAO01) | 05:31 | 05:00

116:38  |17:36 29 0844 (WEA03) | 1829 22 07.41 (WEA02) [20:25 22 07:28 (WEAOT) |21:17  |2155

16| 08:34 | 07:45 08:13 (WEAQ5) | 06:43 07:19 (WEA02) | 06:29 07:05 (WEAQ1) | 05:29 | 05:00

| 16:40 | 17:38 31 08:44 (WEA03) | 18:31 23 07:42 (WEA02) | 20:27 24 07:29 (WEAO01) | 21:19 |21:55

17108:33 107:43 08:10 (WEA05) | 06:40 07:18 (WEA02) | 06:27 07:04 (WEAO1) | 05:27 | 05:00

|16:41  |17:40 33 0843 (WEA03)| 1833 23 07:41 (WEA02) |20:28 24 0728 (WEAO1) 2120  |21:56

18108:32 |1 07:41 08:08 (WEAQS) | 06:38 07:18 (WEA02) | 06:25 07:04 (WEAO1) | 05:26 | 05:00

| 16:43 | 17:42 36 08:44 (WEA03) | 18:34 23 07:41 (WEA02) | 20:30 25  07:29 (WEAO01) | 21:22 |21:56

19108:31 | 07:39 08:06 (WEAD5) | 06:35 07:18 (WEA02) | 06:22 0703 (WEAD1) | 0524 | 05:00

| 16:45 | 17:44 38  08:44 (WEA03) | 18:36 22 07:40 (WEA02) | 20:32 26 07:29 (WEAO01) | 21:24 |21:57

20| 08:30 107:37 08:06 (WEAQS) | 06:33 07:19 (WEA02) | 06:20 07:03 (WEA01) | 05:23 | 05:00

| 16:47 | 17:46 38  08:44 (WEA03) | 18:38 20  07:39 (WEA02) | 20:34 25 07:28 (WEAO1) | 21:25 |21:57

21]08:28 | 07:35 08:06 (WEA05) | 06:31 07:20 (WEAO2) | 06:18 07:03 (WEAO1) [ 0521 | 05:00

| 16:48 | 17:48 37  08:43 (WEA03) | 18:40 18  07:38 (WEA02) | 20:35 25  07:28 (WEAO1) | 21:27 |21:57

22 08:27 107:33 08:06 (WEA05) | 06:28 07:20 (WEA02) | 06:16 07:04 (WEAO1) | 05:20 | 05:00

| 16:50 | 17:49 33 08:41 (WEA03) | 18:42 16 07:36 (WEA02) | 20:37 24 07:28 (WEAO01) | 21:28 |21:57

23] 08:26 1 07:31 08:08 (WEAQS) | 06:26 07:22 (WEAQ2) | 06:13 07:03 (WEA01) | 05:19 | 05:00

| 16:52 | 17:51 24 08:40 (WEA03) | 18:43 12 07:34 (WEA02) | 20:39 23 07:26 (WEAO01) | 21:30 |21:58

2410825  |07:29 08:26 (WEA03) | 06:23 07:26 (WEA02) | 06:11 07:04 (WEAD1) | 05117 | 05:01

| 16:54 | 17:53 13 08:39 (WEAOD3) | 18:45 2 07:28 (WEA02) | 20:41 21 07:25 (WEA01) |21:31 |21:58

25]08:23 1 07:26 08:28 (WEA03) | 06:21 | 06:09 07:04 (WEA01) | 05:16 | 05:01

116:55 | 17:55 8 08:36 (WEA03) | 18:47 120:43 20 0724 (WEAD1) |21:33  |21:58

260822 | 07:24 | 06:19 | 06:07 07:05 (WEAO1) |05:15 | 05:01

| 16:57 | 17:57 | 18:49 | 20:44 18 07:23 (WEAO1) | 21:34 |21:58

271 08:21 | 07:22 | 06:16 | 06:05 07:07 (WEAO1) | 05:14 |05:02

11659 |17:59 | 18:51 |20:46 14 07:21 (WEAO1) |2135  |21:58

2810819  |07:20 | 06:14 | 06:03 07:09 (WEAO1) [05:12 [ 05:02

| 17:01 | 18:01 | 18:52 | 20:48 9  07:18 (WEAO1) | 2137 |21:58

29108:18 | | 06:11 | 06:01 |05:11 |05:03

[17:03 | | 18:54 | 20:50 121:38 |21:58

30]08:16 | | 07:09 | 05:59 | 05:10 |05:03

| 17:05 | | 19:56 | 20:52 121:39 |21:57
3110815 | | 07:07 | 10509 |
117:07 | | 19:58 | 2141 |

Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | | 405 | 259 | 360 | |
Red.Sonnenscheinwahrsch. | | 0.29 | 0.27 | 0.39 | |
Reduktion Betriebsdauer | | 1.00 | 1.00 | 1.00 | |
Reduktion Windrichtung | | 061 | 0.63 | 0.69 | |
Gesamte Reduklion | | 017 | 047 | 027 | |
Met.wahrsch.Beschattung | | 70 | 43 | 95 | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

15.09.2014 PS14005.A0 WP Heinfelde.docx 133 /142



Deutsche .

Bericht PS14005.A0

¢ s
Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projek: Beschreibung: Ausdruck/Seite Deutsche - i
VC13270 Heinfelde Mitneuen iOs Am 12.09.2014 16:18 /105 . k
- Pool 1B und 3A Lizenzierier Anwerr: WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269
SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: 1051 - Heinfelder Str. 3, 26169 Friesoythe

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tdgliche Sonnenstunden) [BREMEN]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

Referenzjahr fiir Kalender 2014
eferenzjahr flr Kalende 0 153 281 3.16 542 7.18 591 6.09 601 464 3.11 199 1.07
Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie
|Juli |August |September |Oktober |November |Dezember
110504 | 05:42 | 06:35 07:10 (WEAD1) | 07:26 08:01 (WEAQ2) | 07:22 07:53 (WEAO4) | 08:16
|21:57 | 21:24 |20119 14 07:24 (WEAO1) | 19:07 20 08:21 (WEA02) | 1658 11 08:07 (WEA0S) | 16:15
20505 0544 | 06:36 07:14 (WEAOT) | 07:28 08:01 (WEA02) | 07:24 | 08:18
|21:57  |21:22 | 20117 6 07:20 (WEAOT) [19:05 17  08:18 (WEAQ2) | 16:56 | 16:14
310505 0545 | 06:38 | 07:30 08:02 (WEAQ2) | 07:26 | 08:19
|21:56 | 21:20 | 20:15 |19:03 15  08:17 (WEA02) | 16:54 | 16:13
410506 0547 | 06:40 | 07:31 08:04 (WEA02) | 07:28 | 08:20
|21:56 | 21:19 | 20:12 |19:00 10 08:14 (WEA02) | 16:52 | 16:13
510507 0549 | 06:41 |07:33 107:30 | 08:22
|21:55  |21:17 | 20:10 | 18:58 | 16:51 | 16:12
610508 0550 | 06:43 |07:35 |07:32 | 08:23
|21:55 | 21:15 | 20:08 | 18:55 | 16:49 | 16:12
710509 0552 | 06:45 | 07:37 |07:34 | 08:24
|21:54  |21:13 | 20:05 | 18:53 | 16:47 | 16:11
810510 | 0554 | 06:46 |07:38 |07:36 | 08:26
|21:54 | 2111 | 20:03 | 18:51 | 16:45 | 16:11
90511 | 0555 | 06:48 | 07:40 |07:38 | 08:27
|21:53 | 21:09 | 20:00 | 18:48 | 16:43 | 16:10
1010512 |05:57 | 06:50 | 07:42 |07:39 | 08:28
|21:52 | 21:07 | 19:58 | 18:46 | 16:42 | 16:10
1110513 |05:59 | 06:52 | 07:44 | 07:41 | 08:29
|21:51  |21:05 | 19:56 | 18:44 | 16:40 | 16:10
1210514 | 06:00 | 06:53 | 07:46 |07:43 | 08:30
|21:50 | 21:03 | 19:53 | 18:41 | 16:38 | 16:10
1310515 | 06:02 | 06:55 | 07:47 107:45 | 08:32
|21:50 | 21:01 | 19:51 | 18:39 | 16:37 | 16:10
14105116 | 06:04 | 06:57 | 07:49 | 07:47 | 08:33
|21:49  |20:59 | 19:48 | 18:37 | 16:35 | 16:10
1510517 | 06:05 | 06:58 | 07:51 |07:49 | 08:33
|21:48 | 20:57 | 19:46 | 18:34 | 16:34 | 16:10
1610519 | 06:07 07:16 (WEAQ1) | 07:00 | 07:53 | 07:50 | 08:34
|21:47  |20:55 10 07:26 (WEAO1) | 19:44 | 18:32 | 16:32 | 16:10
1710520 | 06:09 07:14 (WEAQT1) | 07:02 | 07:55 |07:52 | 08:35
|21:45  |20:53 15 07:29 (WEAD1) | 19:41 | 18:30 | 16:31 | 16:10
18]05:21 | 06:10 07:12 (WEAQT1) | 07:04 | 07:56 08:58 (WEAQ3) | 07:54 | 08:36
|21:44  |20:51 17 07:29 (WEAO1) | 19:39 |18:28 11 09:09 (WEA03) | 16:29 | 16:10
1910523 | 06:12 07:11 (WEAQT1) | 07:05 | 07:58 08:41 (WEA05) | 07:56 | 08:37
|21:43 20149 20 07:31 (WEAD1) | 19:36 |18:25 19  09:11 (WEA03) | 16:28 | 16:10
200524 | 06:14 07:10 (WEAQ1) | 07:07 | 08:00 08:38 (WEAQ5) | 07:58 | 08:37
|21:42 20146 22 07:32 (WEAD1)|19:34 |18:23 29 09:12 (WEAD3) | 16:27 | 16:11
210525  |06:16 07:08 (WEAQ1) | 07:09 08:08 (WEAO2) | 08:02 08:37 (WEA05) | 07:59 | 08:38
|21:41 20144 24 07:32(WEAO1)[19:31 11 08:19 (WEAO2) | 18:21 35  09:13 (WEA03) | 16:25 | 16:11
220527  |06:17 07:08 (WEAO1) | 07:10 08:06 (WEA2) | 08:04 08:36 (WEA05) | 08:01 | 08:39
|21:39  |20142 24 07:32(WEAO1)|19:29 15 08:21 (WEAD2) | 18:19 38  09:14 (WEAD3) | 16:24 | 16:11
230528 | 06:19 07:07 (WEAQT) | 07:12 08:04 (WEAQ2) | 08:06 08:36 (WEAQ5) | 08:03 | 08:39
|21:38 20140 25 07:32 (WEAO1)|19:27 18 08:22 (WEAO2) | 18:17 38  09:14 (WEA03) | 16:23 | 16:12
2410530 | 06:21 07:07 (WEAOT) | 07:14 08:02 (WEAO2) | 08:07 08:37 (WEA05) | 08:05 | 08:40
|21:36  |20:38 25 07:32 (WEAO1)|19:24 20  08:22 (WEAO2) | 18:15 37  09:14 (WEA03) | 16:22 | 16:12
2510531  |06:22 07:07 (WEAQT1) | 07:16 08:01 (WEA02) | 08:09 08:39 (WEAQ5) | 08:06 | 08:40
|21:35  |20:35 25 07:32(WEAD1)|19:22 22 08:23 (WEA02) | 18:13 35  09:14 (WEA03) | 16:21 | 16:13
260533 | 06:24 07:06 (WEAQ1) | 07:17 08:01 (WEAD2) | 07:11 07:41 (WEAO05) | 08:08 | 08:40
|21:34  |20:33 25 07:31 (WEAO1) [19:19 22 08:23 (WEAO2) | 17:10 33 08:14 (WEA03) | 16:19 | 16:14
270534 | 06:26 07:07 (WEAO1) | 07:19 08:01 (WEAO2) | 07:13 07:43 (WEA05) | 08:10 | 08:41
|21:32  |20:31 24 07:31 (WEAD1) [ 19:17 22 08:23 (WEAD2) | 17:08 30  08:13 (WEAD3) | 16:18 | 16:14
2810536 | 06:28 07:07 (WEAQ1) | 07:21 08:00 (WEAO2) | 07:15 07:46 (WEAO4) | 08:11 | 08:41
|21:30  |20:29 24 07:31 (WEAO1) [ 19:15 22 08:22 (WEAO2) | 17:06 27  08:13 (WEA03) | 16:18 | 16:15
290537  |06:29 07:07 (WEAOT) | 07:23 08:00 (WEA02) | 07:17 07:47 (WEA04) | 08:13 | 08:41
|21:29 20226 22 07:29 (WEAO1)[19:12 22 08:22 (WEAO2) | 17:04 25  08:12 (WEAD3) | 16:17 | 16:16
3010539 | 06:31 07:08 (WEAQ1) | 07:24 08:00 (WEAO2) | 07:19 07:49 (WEAO4) | 08:14 | 08:41
|21:27 20224 20 07:28 (WEAD1)[19:10 21 08:21 (WEA02) [ 17:02 22  08:11 (WEAD3) | 16:16 | 16:17
310540  |06:33 07:08 (WEAOT) | | 07:21 07:51 (WEA04) | | 08:41
|21:26  |20:22 18 07:26 (WEAD1) | |17:00 18  08:09 (WEA03) | | 16:18
Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | 340 | 215 | 459 | 11 |
Red.Sonnenscheinwahrsch. | | 0.41 | 0.36 | 0.29 | 0.23 |
Reduktion Betriebsdauer | | 1.00 | 1.00 | 1.00 | 1.00 |
Reduktion Windrichtung | | 069 | 0.63 | 0.61 | 0.60 |
Gesamle Reduklion | | 0.28 | 0.23 | 0.18 | 0.14 |
Met.wahrsch.Beschattung | | 94 | 49 | 81 | 2 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/ 106
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269
SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: 1052 - Heinfelder Str. 10, 26169 Friesoythe

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tdgliche Sonnenstunden) [BREMEN]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

Referenzjahr fiir Kalender 2014
eferenzjahr flr Kalende 0 153 281 3.16 542 7.18 591 6.09 601 464 3.11 199 1.07
Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie
|Januar  |Februar |Méarz |April |Mai |Juni
1]08:41 0813 08:45 (WEA03) | 07:17 07:47 (WEA02) | 07:04 07:36 (WEAO1) | 0557 | 05:08
| 16:19 | 17:09 8  08:53 (WEA03) | 18:03 13 08:00 (WEA02) | 20:00 18 07:54 (WEAO1) | 20:53 | 21:42
210841 |08:11 08:43 (WEA03) | 07:15 07:46 (WEA02) | 07:02 07:35 (WEAO1) [ 0555 | 05:07
[16:20  [17:11 12 0855 (WEA03) [ 18:05 16 08:02 (WEA02) [20:01 20 07:55 (WEAO1) | 2055  |21:43
3108:41 | 08:10 08:42 (WEA03) | 07:13 07:45 (WEA02) | 06:59 07:33 (WEAO1) | 05:53 1 05:07
[16:21  [17:13 15 0857 (WEA03) | 18:07 18 0803 (WEA02) [ 20:03 22 07:55 (WEAO1) | 2057  |21:44
410841 0808 08:37 (WEA04) | 07:11 07:43 (WEAQ2) | 06:57 07:33 (WEAO1) | 0551 | 05:06
[16:23  [17:14 21 0858 (WEAD3) [ 18:08 20 08:03 (WEA02) [20:05 23 07:56 (WEAOT) [2059  |21:45
5108:40 | 08:06 08:35 (WEA04) | 07:08 07:42 (WEA02) | 06:55 07:32 (WEAO1) | 05:49 | 05:05
16224 |17:16 24 08:59 (WEA03) | 18:10 22 08:04 WEA02) |20:07 24 07:56 (WEAD1) |21:00  |21:46
6] 08:40 | 08:05 08:33 (WEA04) | 07:06 07:42 (WEA02) | 06:52 07:31 (WEAQ1) | 05:47 | 05:04
[16:25  [17:18 27 09:00 (WEAD3) [ 18112 22 0804 (WEA02) [20:09 25 07:56 (WEAOT) [21:02  |21:47
7108:40  |08:03 08:31 (WEA04) | 07:04 07:41 (WEAO2) | 06:50 07:31 (WEAO1) [05:45 | 05:04
11626 [17:20 29 09:00 (WEAD3) | 18:14 22  08:03 (WEA02) [20:10 25  07:56 (WEAO1) [21:04  |21:48
8108:39 | 08:01 08:30 (WEA04) | 07:01 07:42 (WEA02) | 06:48 07:31 (WEAO1) | 05:43 1 05:03
[16:28  [17:22 31 0901 (WEA03) | 18116 21 0803 (WEA02) [20:12 25  07:56 (WEAO1) |21:06  |21:49
90839 | 07:59 08:30 (WEA04) | 06:59 07:42 (WEAQ2) | 06:45 07:30 (WEAO1) [05:41 [ 05:02
11629 [17:24 31 0901 (WEA03) [ 1818 21 0803 (WEA02) [20:14 24  07:54 (WEAOT) [21:07  |2150
10| 08:38 | 07:57 08:25 (WEAO05) | 06:57 07:42 (WEA02) | 06:43 07:31 (WEAO1) | 05:39 | 05:02
|16:30  |17:26 35 09:01 (WEAD3) | 1820 20 08:02 (WEA02) |20:16 23 0754 (WEAD1) [21:09  |21:51
11]08:38 | 07:55 08:23 (WEAQ5) | 06:54 07:43 (WEA02) | 06:41 07:31 (WEAO1) | 05:38 | 05:01
[16:32  [17:28 37 09:00 (WEA03) [ 18:22 18 0801 (WEA02) [20:18 22  07:53 (WEAOT) [21:11 2152
12| 08:37 1 07:53 08:21 (WEA05) | 06:52 07:43 (WEA02) | 06:38 07:31 (WEAO1) | 05:36 | 05:01
[16:33  [17:30 39 09:00 (WEA03) | 18:238 16 0759 (WEA02) [20:19 20 07:51 (WEAOT) [21:12  |2153
13 08:36 | 07:51 08:19 (WEAO05) | 06:50 07:46 (WEA02) | 06:36 07:33 (WEAO1) | 05:34 | 05:01
116:35  |17:32 40 0859 (WEA03) [18:225 11 0757 (WEA02) [20:21 17 07:50 (WEAO1) |21:14 | 2153
14108:35 | 07:50 08:18 (WEAQ5) | 06:47 | 06:34 07:34 (WEAO1) [ 05:32 | 05:00
116:37  [17:34 39 0858 (WEA0S) | 18:27 |20:23 14 07:48 (WEAD1) |21:16 | 21:54
151 08:35 | 07:48 08:18 (WEAO05) | 06:45 | 06:31 07:37 (WEAO1) | 05:31 | 05:00
|16:38  |17:36 34  08:57 (WEAD3) | 18:29 | 20:25 8  07:45 (WEAOT) | 2117 |2155
16]08:34 | 07:45 08:19 (WEAO5) | 06:43 | 06:29 |0529  |05:00
[16:40  |17:38 20 0855 (WEA03) | 18:31 | 20:27 |2119  |2155
17108:33 107:43 08:19 (WEAO05) | 06:40 | 06:27 |05:27 | 05:00
116:41 | 17:40 9 08:28 (WEA05) | 18:33 | 20:28 |2120  |2156
18| 08:32 | 07:41 08:23 (WEAO05) | 06:38 | 06:25 | 05:26 | 05:00
116:43 | 17:42 2 08:25 (WEAQ5) | 18:34 | 20:30 |2122  |2156
19108:31 | 07:39 | 06:35 | 06:22 |05:24 | 05:00
116:45 | 17:44 | 18:36 | 20:32 |21:24  |2157
201 08:30 | 07:37 | 06:33 | 06:20 |105:23 | 05:00
|16:47 | 17:46 | 18:38 | 20:34 2125|2157
21|08:28 | 07:35 | 06:31 | 06:18 0521 |05:00
|16:48 | 17:48 | 18:40 | 20:35 |2127  |2157
22108:27 |1 07:33 | 06:28 | 06:16 105:20 | 05:00
11650 | 17:49 | 18:42 | 20:37 |21:28  |2157
23108:26 | 07:31 | 06:26 | 06:13 | 05:19 | 05:00
11652 |17:51 | 18:43 | 20:39 |21:80  |21:58
2410825  |07:29 | 06:23 | 06:11 10547 | 05:01
11654 1753 | 18:45 | 20:41 |21:81  |21:58
25108:23 | 07:26 | 06:21 | 06:09 | 05:16 | 05:01
|16:55 | 17:55 | 18:47 | 20:43 |21:33  |21:58
260822  |07:24 | 06:19 | 06:07 |05:15 | 05:01
11657 | 17557 | 18:49 | 20:44 |21:34  |21:58
27| 08:21 | 07:22 | 06:16 | 06:05 | 05:14 | 05:02
11659 | 17:59 | 18:51 | 20:46 |21:35  |21:58
28|08:19 | 07:20 07:52 (WEAO2) | 06:14 | 06:03 [05:12  05:02
117:01 1801 5 07:57 (WEAO2) | 18552 | 20:48 |2137 2158
29108:18 | | 06:11 | 06:01 |05:11 |05:03
117:03 | | 18554 | 20:50 |2138  |2158
30108:16 | | 07:09 07:43 (WEAO1) | 05:59 | 05:10 |1 05:03
| 17:05 | | 19:56 6 07:49 (WEAO1) | 20:52 121:39 |21:57
310815 | | 07:07 07:39 (WEAO1) | |05:09 |
11707 | 1958 14 07:53 (WEAO1) | |21:41 |
Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | | 458 | 260 | 310 | |
Red.Sonnenscheinwahrsch. | | 0.29 | 0.27 | 0.39 | |
Reduktion Betriebsdauer | | 1.00 | 1.00 | 1.00 | |
Reduktion Windrichtung | | 059 | 0.62 | 0.68 | |
Gesamte Reduktion | | 0417 | 0.16 | 0.26 | |
Met.wahrsch.Beschattung | | 77 | 43 | 81 | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /107
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269
SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: 1052 - Heinfelder Str. 10, 26169 Friesoythe

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tdgliche Sonnenstunden) [BREMEN]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

Referenzjahr fiir Kalender 2014
eferenzjahr flr Kalende 0 153 281 3.16 542 7.18 591 6.09 601 464 3.11 199 1.07
Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie
|Juli |August |September |Oktober |November |Dezember
110504 | 05:42 | 06:35 07:31 (WEAOT) | 07:26 08:26 (WEA02) | 07:22 07:53 (WEAOS) | 08:16
|21:57 | 21:24 |2019 20 07:51 (WEAO1) | 19:07 9 0835 (WEA02) | 16:58 87  08:30 (WEAO3) | 16:15
20505 0544 | 06:36 07:30 (WEAOT) | 07:28 08:23 (WEA02) | 07:24 07:55 (WEAOS) | 08:18
|21:57  |21:22 |2017 22 07:52 (WEAO1) | 19:05 14 08:37 (WEA02) | 1656 34  08:30 (WEA03) | 16:14
310505 0545 | 06:38 07:28 (WEAOT) | 07:30 08:21 (WEA02) | 07:26 07:59 (WEAO4) | 08:19
|21:56 | 21:20 |20145 24 07:52 (WEAO1) | 19:03 17 08:38 (WEA02) | 1654 31  08:30 (WEA03) | 16:13
410506 0547 | 06:40 07:28 (WEAO1) | 07:31 08:20 (WEA02) | 07:28 07:59 (WEAQ4) | 08:20
|21:56 | 21:19 |20112 24 07:52 (WEAO1) | 19:00 19  08:39 (WEA02) | 1652 31 08:30 (WEA0S) | 16:13
510507 0549 | 06:41 07:28 (WEAOT) | 07:33 08:19 (WEA02) | 07:30 08:01 (WEAO4) | 08:22
|21:55  |21:17 |20:10 25 07:53 (WEAO1) | 18:58 21  08:40 (WEA02) | 1651 29  08:30 (WEAD3) | 16:12
610508 0550 | 06:43 07:27 (WEAOT) | 07:35 08:19 (WEA02) | 07:32 08:03 (WEAO4) | 08:23
12155 |21:15 |20:08 25 07:52 (WEAO1) | 18:55 21 0840 (WEA02) | 1649 26  08:29 (WEA0S) | 16:12
710509 0552 | 06:45 07:27 (WEAOT1) | 07:37 08:17 (WEA02) | 07:34 08:05 (WEAO4) | 08:25
|21:54  |21:13 |20:05 25 07:52 (WEAO1) | 18:58 22 08:39 (WEA02) | 16:47 24  08:29 (WEAD3) | 16:11
810510 | 0554 | 06:46 07:27 (WEAOT) | 07:38 08:17 (WEAQ2) | 07:36 08:07 (WEAO4) | 08:26
|21:54 | 2111 |20:08 24 07:51 (WEAO1) | 18:51 22 08:39 (WEA02) | 1645 20  08:28 (WEAO03) | 16:11
90511 | 0555 | 06:48 07:27 (WEAOT1) | 07:40 08:17 (WEA02) | 07:38 08:12 (WEAO3) | 08:27
|21:53 | 21:09 |20:00 23 07:50 (WEAO1) | 18:48 22 08:39 (WEA02) | 1643 15  08:27 (WEA0S) | 16:10
1010512 |05:57 | 06:50 07:27 (WEAOT) | 07:42 08:18 (WEA02) | 07:39 08:15 (WEA03) | 08:28
|21:52 | 21:07 |19:58 22 07:49 (WEAO1) | 18:46 20 08:38 (WEAD2) | 1642 11  08:26 (WEAD3) | 16:10
1110513 |05:59 | 06:52 07:28 (WEAOT1) | 07:44 08:18 (WEA02) | 07:41 08:17 (WEAQ3) | 08:29
|21:51  |21:05 |19:56 20 07:48 (WEAO1) | 18:44 19 08:37 (WEA02) | 16:40 7 08:24 (WEAO03) | 16:10
1210514 | 06:00 | 06:53 07:29 (WEAOT) | 07:46 08:19 (WEA02) | 07:43 | 08:30
|21:50 | 21:03 |19:53 17 07:46 (WEAO1) | 18:41 17  08:36 (WEA02) | 16:38 | 16:10
1310515 | 06:02 | 06:55 07:30 (WEAOT) | 07:47 08:20 (WEAQ2) | 07:45 | 08:32
|21:50 | 21:01 |19:51 14 07:44 (WEAO1) | 18:39 15  08:35 (WEA02) | 16:37 | 16:10
14105116 | 06:04 | 06:57 07:33 (WEAOT) | 07:49 08:22 (WEA02) | 07:47 | 08:33
|21:49  |20:59 | 19:48 6  07:39 (WEAOT) | 18:37 9 08:31 (WEA02) | 16:35 | 16:10
1510517 | 06:05 | 06:58 | 07:51 |07:49 | 08:33
|21:48 | 20:57 | 19:46 | 18:34 | 16:34 | 16:10
1610519 | 06:07 | 07:00 |07:53 | 07:50 | 08:34
|21:47  |20:55 | 19:44 | 18:32 | 16:32 | 16:10
1710520 | 06:09 | 07:02 | 07:55 |07:52 | 08:35
|21:45  |20:53 | 19:41 | 18:30 | 16:31 | 16:10
18]05:21  ]06:10 | 07:04 | 07:56 |07:54 | 08:36
|21:44 | 20:51 | 19:39 | 18:28 | 16:29 | 16:10
1910523 | 06:12 | 07:05 | 07:58 |07:56 | 08:37
|21:43 | 20:49 | 19:36 | 18:25 | 16:28 | 16:10
200524 |06:14 | 07:07 | 08:00 |07:58 | 08:37
|21:42 | 20:46 | 19:34 | 18:23 | 16:27 | 16:11
210525  |06:16 | 07:09 | 08:02 |07:59 | 08:38
|21:41 | 20:44 | 19:31 | 18:21 | 16:25 | 16:11
220527  |06:17 | 07:10 | 08:04 | 08:01 | 08:39
|21:39 | 20:42 | 19:29 | 18:19 | 16:24 | 16:11
2310528  |06:19 | 07:12 | 08:06 | 08:03 | 08:39
|21:38  |20:40 | 19:27 | 18:17 | 16:23 | 16:12
2410530 | 06:21 | 07:14 | 08:07 | 08:05 | 08:40
|21:36  |20:38 | 19:24 | 18:15 | 16:22 | 16:12
2510531 |06:22 | 07:16 | 08:09 08:51 (WEAQ5) | 08:06 | 08:40
|21:35  |20:35 | 19:22 | 18:13 6 08:57 (WEAO5) | 16:21 | 16:13
260533 | 06:24 | 07:17 | 07:11 07:49 (WEA05) | 08:08 | 08:40
|21:34  |20:33 | 19:19 |17:10 10 07:59 (WEADS) | 16:19 | 16:14
2710534 | 06:26 | 07:19 |07:13 07:48 (WEAQ5) | 08:10 | 08:41
|21:32  |20:31 | 19:17 |17:08 25 08:25 (WEAD3) | 16:18 | 16:14
2810536 | 06:28 | 07:21 |07:15 07:47 (WEA05) | 08:11 | 08:41
|21:30 | 20:29 | 19:15 |17:06 36 08:27 (WEA03) | 16:18 | 16:15
290537  |06:29 07:37 (WEAQT) | 07:23 |07:17 07:47 (WEA05) | 08:13 | 08:41
|21:29  |20:26 9 07:46 (WEAD1) | 19:12 [17:04 41 08:28 (WEA03) | 16:17 | 16:16
3010539 | 06:31 07:35 (WEAQT1) | 07:24 | 07:19 07:49 (WEAQ5) | 08:14 | 08:41
|21:27  |20:24 14 07:49 (WEAD1) | 19:10 [17:02 40  08:29 (WEA03) | 16:16 | 16:17
310540  |06:33 07:32 (WEAO1) | | 07:21 07:51 (WEA05) | | 08:41
|21:26  |20:22 18 07:50 (WEAD1) | |17:00 39 08:30 (WEA03) | | 16:18
Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | 41 | 291 | 444 | 265 |
Red.Sonnenscheinwahrsch. | | 0.41 | 0.36 | 0.29 | 0.23 |
Reduktion Betriebsdauer | | 1.00 | 1.00 | 1.00 | 1.00 |
Reduktion Windrichtung | | 068 | 0.68 | 0.61 | 0.59 |
Gesamle Reduklion | | 027 | 0.24 | 0.18 | 0.13 |
Met.wahrsch.Beschattung | | 11 | 71 | 78 | 35 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /108
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: [053 - Heinfelder Str. 10A, 26169 Friesoythe

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Januar  |Februar |Méarz |April |Mai |Juni

1]08:41 | 08:13 |07:17 07:50 (WEA02) | 07:04 07:38 (WEAQ1) | 05:57 | 05:08

|16:19  |17:09 | 18:03 2 07:52 (WEAO2) | 20:00 8 07:46 (WEAOT) 2058 | 21:42

210841 | 08:11 08:44 (WEAD3) | 07:15 07:46 (WEA02) | 07:02 07:35 (WEAD1) | 0555 | 05:07

| 16:20 [17:11 7 0851 (WEAO03) | 18:05 11 07:57 (WEA02) | 20:01 14 07:.49 (WEAO1) | 20:55 |21:43

3108:41 | 08:10 08:42 (WEA03) | 07:13 07:44 (WEA02) | 06:59 07:32 (WEA01) | 05:53 |05:07

1621|1718 13  0855(WEA03)| 1807 15 07:59 (WEA02) |20:03 18 07:50 (WEAO1) |2057  |21:44

410841  |08:08 08:41 (WEA03) | 07:11 07:42 (WEAO2) | 06:57 07:31 (WEAO1) [ 0551 | 05:06

| 16:23 [ 17:14 15 08:56 (WEAO03) | 18:08 18 08:00 (WEA02) | 20:05 20  07:51 (WEAO1) | 20:59 | 21:45

5108:40 | 08:06 08:35 (WEA04) | 07:08 07:41 (WEA02) | 06:55 07:30 (WEAO1) | 05:49 | 05:05

| 16:24 |17:16 22 0857 (WEA03) | 18:10 20  08:01 (WEA02) | 20:07 22 07:52 (WEAO1) | 21:00 |21:46

6]08:40 | 08:05 08:33 (WEA04) | 07:06 07:40 (WEAOQ2) | 06:52 07:28 (WEA01) | 05:47 | 05:04

| 16:25 |17:18 25 0858 (WEA03) | 18:12 22 08:02 (WEA02) | 20:09 24 07:52 (WEAO01) | 21:02 | 21:47

7108:40 | 08:03 08:31 (WEAD4) | 07:04 07:39 (WEA02) | 06:50 0728 (WEAD1) | 0545 | 05:04

| 16:26 | 17:20 28 0859 (WEA03) | 18:14 22 08:01 (WEA02) | 20:10 25  07:53 (WEAO01) | 21:04 |21:48

8108:39 | 08:01 08:29 (WEA04) | 07:01 07:39 (WEA02) | 06:48 07:28 (WEAO01) | 05:43 105:03

11628 |17:22 80 0859 (WEA03) | 1816 22 0801 (WEA02) |20:12 25 0753 (WEAO1) 2105  |21:49

910839 | 07:59 08:28 (WEAD4) | 06:59 07:39 (WEA02) | 06:45 07:26 (WEAO1) |05:41 | 05:02

| 16:29 | 17:24 31 0859 (WEA03) | 18:18 23 08:02 (WEA02) | 20:14 26 07:52 (WEAO01) | 21:07 |21:50

10108:38 1 07:57 08:25 (WEAOQ5) | 06:57 07:39 (WEA02) | 06:43 07:27 (WEAO01) | 05:39 |05:02

|16:30  |17:26 33 0859 (WEA03) | 1820 21 0800 (WEA02) | 20:16 25 0752 (WEAO1) [2109  |2151

1110838  |0755 0823 (WEADS) | 06:54 07:39 (WEA02) | 06:41 07:27 (WEAO1) |05:38 | 05:01

11632 |17:28 86 0859 (WEA03) | 1822 21  08:00 (WEA02) |20:18 24 0751 (WEAO1) [2141  |21:52

12| 08:37 1 07:53 08:21 (WEA05) | 06:52 07:39 (WEA02) | 06:38 07:26 (WEAO1) | 05:36 | 05:01

1 16:33 | 17:30 38 0859 (WEA03) | 18:23 19 07:58 (WEA02) | 20:19 24 07:50 (WEAO1) | 21:12 121:53

13108:36 1 07:51 08:19 (WEAQS) | 06:50 07:41 (WEA02) | 06:36 07:27 (WEAO01) | 05:34 | 05:01

| 16:35 | 17:32 40 08:59 (WEA03) | 18:25 16 07:57 (WEA02) | 20:21 22 07:49 (WEAO1) | 21:14 |21:53

14| 08:35 | 07:50 08:17 (WEAOQ5) | 06:47 07:43 (WEA02) | 06:34 07:28 (WEAQ1) | 05:32 | 05:00

| 16:37 |17:34 41 0858 (WEA03) | 18:27 12 07:55 (WEA02) | 20:23 20  07:48 (WEAO1) | 21:16 |21:54

15108:35 | 07:48 08:17 (WEAQ5) | 06:45 07:45 (WEA02) | 06:31 07:29 (WEAO01) | 05:31 | 05:00

|16:38  |17:36 39 0857 (WEA03) | 18:29 6 0751 (WEA02) [20:25 18 07:47 (WEAO1) |21:17  |2155

16| 08:34 | 07:45 08:17 (WEAQ5) | 06:43 | 06:29 07:31 (WEAQ1) | 05:29 | 05:00

|16:40  [17:38 33 0856 (WEA03) | 18:31 |20:27 14 0745 (WEAO1) 2119  |21:55

17108:33 107:43 08:17 (WEAO05) | 06:40 | 06:27 07:33 (WEAO01) | 05:27 | 05:00

| 16:41 | 17:40 19 08:52 (WEAD3) | 18:33 | 20:28 7 07:40 (WEAO1) | 21:20 |21:56

18108:32 |1 07:41 08:19 (WEAQ5) | 06:38 | 06:25 | 05:26 | 05:00

| 16:43 | 17:42 7 08:26 (WEAOS) | 18:34 | 20:30 |21:22 |21:56

19108:31 | 07:39 | 06:35 1 06:22 10524 | 05:00

| 16:45 | 17:44 | 18:36 | 20:32 |21:24 |21:57

20| 08:30 107:37 | 06:33 | 06:20 |105:23 | 05:00

116:47 | 17:46 118:38 | 20:34 12125  |21:57

21108:28 | 07:35 | 06:31 | 06:18 | 05:21 | 05:00

| 16:48 | 17:48 | 18:40 | 20:35 |21:27 |21:57

22 08:27 107:33 | 06:28 | 06:16 105:20 | 05:00

11650 | 17:49 | 18:42 | 20:37 |21:28  |2157

23] 08:26 1 07:31 | 06:26 | 06:13 |05:19 | 05:00

| 16:52 | 17:51 | 18:43 | 20:39 121:30 |21:58

2410825  |07:29 | 06:23 1 06:11 10547 | 05:01

| 16:54 | 17:53 | 18:45 | 20:41 121:31 |21:58

25]08:23 1 07:26 | 06:21 | 06:09 | 05:16 | 05:01

116:55 | 17:55 | 18:47 | 20:43 12133 |21:58

260822 | 07:24 | 06:19 | 06:07 |05:15 0501

| 16:57 | 17:57 | 18:49 | 20:44 |21:34 |21:58

271 08:21 | 07:22 | 06:16 | 06:05 |05:14 |05:02

11659 |17:59 | 18:51 | 20:46 |21:85  |2158

28] 08:19 | 07:20 | 06:14 | 06:03 |05:12 |05:02

| 17:01 | 18:01 | 18:52 | 20:48 121:37 |21:58

29108:18 | | 06:11 | 06:01 |05:11 |05:03

[17:03 | | 18:54 | 20:50 121:38 |21:58

30]08:16 | | 07:09 | 05:59 | 05:10 |05:03

| 17:05 | | 19:56 | 20:52 121:39 |21:57
3110815 | | 07:07 | 10509 |
117:07 | | 19:58 | 2141 |

Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | | 457 | 250 | 336 | |
Red.Sonnenscheinwahrsch. | | 0.29 | 0.27 | 0.39 | |
Reduktion Betriebsdauer | | 1.00 | 1.00 | 1.00 | |
Reduktion Windrichtung | | 0.60 | 0.62 | 0.68 | |
Gesamte Reduktion | | 017 | 0.16 | 0.26 | |
Met.wahrsch.Beschattung | | 77 | 41 | 88 | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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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Deutsche

WindGuard

Bericht PS14005.A0
Schattenwurfermittlung Windpark Heinfelde

WindPRO version 2.9.269 Nov 2013

Deutsche

Wdeuard |

Ausdruck/Seite

12.09.2014 16:18 /109
Lizenzierter Anwender:

Deutsche WindGuard GmbH
Oldenburger Str. 65
DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

Projek:

VC13270_Heinfelde

Beschreibung:
Mit neuen 10s Am
Pool 1B und 3A

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: [053 - Heinfelder Str. 10A, 26169 Friesoythe
Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tdgliche Sonnenstunden) [BREMEN]

Referenzjahr fiir Kalender 2014 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
153 2.81 3.16 542 718 591 6.09 6.01 4.64 3.11 1.99 1.07
Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 8752
: Startwindgeschw. aus Leistungskennlinie
|Juli |August |September |Oktober |November |Dezember
110504 | 0542 | 06:35 07:26 (WEAOT1) | 07:26 08:21 (WEAQ2) | 07:22 07:53 (WEAGOS) | 08:16
|21:57 | 21:24 |20119 24 07:50 (WEAO1) | 19:07 15 08:36 (WEA02) | 1658 36  08:29 (WEA0S) | 16:15
20505 0544 | 06:36 07:26 (WEAOT) | 07:28 08:19 (WEA02) | 07:24 07:55 (WEAOS) | 08:18
|21:57  |21:22 |20117 24 07:50 (WEAO1) | 19:05 18 08:37 (WEA02) | 1656 32  08:29 (WEA0S) | 16:14
310505 0545 | 06:38 07:24 (WEAO1) | 07:30 08:17 (WEA02) | 07:26 07:58 (WEAO4) | 08:19
|21:56 | 21:20 |2045 26 07:50 (WEAO1) | 19:03 20 08:37 (WEA02) | 1654 31  08:29 (WEA03) | 16:13
4]05:06  |05:47 | 06:40 07:24 (WEAOT1) | 07:31 08:17 (WEA02) | 07:28 07:59 (WEAQ4) | 08:20
|21:56 | 21:19 |20112 26 07:50 (WEAO1) | 19:00 21  08:38 (WEA02) | 1652 29 08:28 (WEA0S) | 16:13
50507  |05:49 | 06:41 07:24 (WEAO1) | 07:33 08:16 (WEA02) | 07:30 08:01 (WEAO4) | 08:22
|21:55  |21:17 |20:10 26 07:50 (WEAO1) | 18:58 22  08:38 (WEA02) | 1651 27  08:28 (WEAD3) | 16:12
610508 0550 | 06:43 07:24 (WEAQ1) | 07:35 08:16 (WEAQ2) | 07:32 08:03 (WEAO4) | 08:23
|21:55 | 21:15 |20:08 24 07:48 (WEAO1) | 18:55 22 08:38 (WEA02) | 1649 24  08:27 (WEA0S) | 16:12
710509 0552 | 06:45 07:24 (WEAQT1) | 07:37 08:15 (WEA02) | 07:34 08:05 (WEAO4) | 08:24
|21:54  |21:13 |20:05 24 07:48 (WEAO1) | 18:58 22 08:37 (WEAO2) | 16:47 22  08:27 (WEAD3) | 16:11
8]0510  |05:54 | 06:46 07:25 (WEAO1) | 07:38 08:15 (WEA02) | 07:36 08:11 (WEAO3) | 08:26
|21:54 | 2111 |20:08 22 07:47 (WEAO1) | 18:51 22 08:37 (WEA02) | 1645 14  08:25 (WEAO03) | 16:11
90511 | 0555 | 06:48 07:25 (WEAOT) | 07:40 08:15 (WEA02) | 07:38 08:12 (WEAO3) | 08:27
|21:53 | 21:09 |20:00 20 07:45 (WEAO1) | 18:48 21  08:36 (WEA02) | 1643 12 08:24 (WEA0S) | 16:10
1010512 |05:57 | 06550 07:26 (WEAQ1) | 07:42 08:16 (WEA02) | 07:39 08:16 (WEAO3) | 08:28
|21:52 | 21:07 |19:58 18 07:44 (WEAO1) | 18:46 19  08:35 (WEAD2) | 16:42 7 08:23 (WEA03) | 16:10
110513 | 05:59 | 06:52 07:28 (WEAOT1) | 07:44 08:17 (WEA02) | 07:41 | 08:29
|21:51  |21:05 |19:56 14 07:42 (WEAO1) | 18:44 17  08:34 (WEA02) | 16:40 | 16:10
1210514 | 06:00 | 06:53 07:29 (WEAOT) | 07:46 08:19 (WEA02) | 07:43 | 08:30
|21:50 | 21:03 |19:53 10  07:39 (WEAO1) | 18:41 13 08:32 (WEA02) | 16:38 | 16:10
130515 | 06:02 | 06555 | 07:47 08:21 (WEA02) | 07:45 | 08:32
|21:50 | 21:01 | 19:51 | 18:39 9 08:30 (WEA02) | 16:37 | 16:10
14105116 | 06:04 | 06:57 | 07:49 | 07:47 | 08:33
|21:49  |20:59 | 19:48 | 18:37 | 16:35 | 16:10
15]0517 | 06:05 | 0658 | 07:51 |07:49 | 08:33
|21:48 | 20:57 | 19:46 | 18:34 | 16:34 | 16:10
160519 | 06:07 | 07:00 | 07:53 | 07:50 | 08:34
|21:47  |20:55 | 19:44 | 18:32 | 16:32 | 16:10
1710520 | 06:09 | 07:02 | 07:55 |07:52 | 08:35
|21:45  |20:53 | 19:41 | 18:30 | 16:31 | 16:10
1810521 |06:10 | 07:04 | 07:56 |07:54 | 08:36
|21:44 | 20:51 | 19:39 | 18:28 | 16:29 | 16:10
1910523 | 06:12 | 07:05 | 07:58 |07:56 | 08:37
|21:43 | 20:49 | 19:36 | 18:25 | 16:28 | 16:10
2010524 | 06:14 | 07:07 | 08:00 | 0758 | 08:37
|21:42 | 20:46 | 19:34 | 18:23 | 16:27 | 16:11
210525  |06:16 | 07:09 | 08:02 |07:59 | 08:38
|21:41 | 20:44 | 19:31 | 18:21 | 16:25 | 16:11
220527  |06:17 | 07:10 | 08:04 | 08:01 | 08:39
|21:39 | 20:42 | 19:29 | 18:19 | 16:24 | 16:11
2310528 | 06:19 |07:12 | 08:06 | 08:03 | 08:39
|21:38  |20:40 | 19:27 | 18:17 | 16:23 | 16:12
2410530 | 06:21 | 07:14 | 08:07 08:52 (WEA05) | 08:05 | 08:40
|21:36  |20:38 | 19:24 | 18:15 2 08:54 (WEADS) | 16:22 | 16:12
25[0531 | 06:22 |07:16 | 08:09 08:49 (WEAQ5) | 08:06 | 08:40
|21:35  |20:35 | 19:22 | 18:13 8 08:57 (WEAO5) | 16:21 | 16:13
260533 | 06:24 | 07:17 | 07:11 07:47 (WEA05) | 08:08 | 08:40
|21:34  |20:33 | 19:19 |17:10 23 08:24 (WEA03) | 16:19 | 16:14
270534 | 06:26 07:35 (WEAO1) | 07:19 |07:13 07:46 (WEA05) | 08:10 | 08:41
|21:32  |20:31 9 07:44 (WEAD1) | 19:17 |17:08 37 08:26 (WEAD3) | 16:18 | 16:14
2810536 | 06:28 07:32 (WEAQ1) | 07:21 |07:15 07:46 (WEA05) | 08:11 | 08:41
|21:30  |20:29 15 07:47 (WEAO1) | 19:15 |17:06 40 08:27 (WEA03) | 16:18 | 16:15
290537  |06:29 07:30 (WEAOT) | 07:23 |07:17 07:47 (WEA05) | 08:13 | 08:41
|21:29  |20:26 18  07:48 (WEAD1) | 19:12 |17:04 41  08:28 (WEA0S) | 16:17 | 16:16
3010539 | 06:31 07:29 (WEAQ1) | 07:24 08:23 (WEA02) | 07:19 07:49 (WEAQ5) | 08:14 | 08:41
|21:27 20224 20 07:49 (WEAD1)[19:10 11  08:34 (WEA02) | 17:02 39  08:28 (WEAD3) | 16:16 | 16:17
310540  |06:33 07:27 (WEAO1) | | 07:21 07:51 (WEA05) | | 08:41
21:26 2022 22 07:49 (WEAO1) | |17:00 38  08:29 (WEA03) | | 16:18
Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | 84 | 269 | 469 | 234 |
Red.Sonnenscheinwahrsch. | | 0.41 | 0.36 | 0.29 | 0.23 |
Reduktion Betriebsdauer | | 1.00 | 1.00 | 1.00 | 1.00 |
Reduktion Windrichtung | | 068 | 0.68 | 0.61 | 0.59 |
Gesamle Reduklion | | 027 | 0.24 | 0.18 | 0.13 |
Met.wahrsch.Beschattung | | 23 | 66 | 82 | 31 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezugsjahr):

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

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)  Minuten mit Schatten

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche .

WindGuard

Bericht PS14005.A0
Schattenwurfermittlung Windpark Heinfelde

WindPRO version 2.9.269 Nov 2013

Deutsche -

Wi’ndGu&rd» |

Ausdruck/Seite

12.09.2014 16:18/ 110
Lizenzierter Anwender:

Deutsche WindGuard GmbH
Oldenburger Str. 65
DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

Projek:

VC13270_Heinfelde

Beschreibung:
Mit neuen 10s Am
Pool 1B und 3A

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: 1054 - Heinfelder Str. 4A, 26169 Friesoythe
Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tdgliche Sonnenstunden) [BREMEN]

Referenzjahr fiir Kalender 2014 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
153 2.81 3.16 542 718 591 6.09 6.01 4.64 3.11 1.99 1.07
Betriebsdauer je Sektor
N NNO ONO O OSO 88O § SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie
|Januar  |Februar |Méarz |April |Mai |Juni
110841 0813 |07:17 | 07:04 10557 07:03 (WEAD1) | 05:08
|16:19  |17:09 | 18:03 ] 20:00 |20:58 20 07:23 (WEAOT) | 21:42
210841 | 08:11 | 07:15 107:02 | 05:55 07:05 (WEAO1) | 05:07
| 16:20 [17:11 | 18:05 | 20:01 |20:55 18 07:23 (WEAO1) | 21:43
3108:41 | 08:10 107:13 | 06:59 10553 07:06 (WEAO1) | 05:07
|1621  |17:13 | 18:07 | 20:03 12057 15 07:21 (WEAOT) | 21:44
410841  |08:08 | 07:11 | 06:57 | 05:51 07:09 (WEAO1) | 05:06
11623 |17:14 | 18:08 | 20:05 | 20:59 9 07:18 (WEAOT) | 21:45
5108:40 | 08:06 08:43 (WEA03) | 07:08 | 06:55 | 05:49 | 05:05
| 16:24 |17:16 10 08:53 (WEAD3) | 18:10 | 20:07 121:00 | 21:46
6]08:40 | 08:05 08:41 (WEA03) | 07:06 | 06:52 | 05:47 | 05:04
11625  |17:18 14 0855 (WEA0S) | 18:12 | 20:09 |21:02 | 21:47
7108:40 | 08:03 08:31 (WEAD4) | 07:04 1 06:50 | 05:45 | 05:04
11626 |17:20 24 0856 (WEA03) | 18:14 | 20:10 |21:04 | 21:48
8108:39 | 08:01 08:29 (WEA04) | 07:01 07:36 (WEA02) | 06:48 |05:43 | 05:03
11628 |17:22 29 0858 (WEA03) | 18:16 9 07:45 (WEAO2) | 20:12 |21:05 | 21:49
910839 | 07:59 08:27 (WEAD4) | 06:59 07:33 (WEA02) | 06:45 | 05:41 | 05:02
| 16:29 | 17:24 32 0859 (WEA03) | 18:18 15 07:48 (WEA02) | 20:14 121:07 | 21:50
10108:38 1 07:57 08:27 (WEA04) | 06:57 07:31 (WEA02) | 06:43 |105:39 | 05:02
|16:30  |17:26 32 0859 (WEA03) | 1820 18  07:49 (WEA02) | 20:16 |21:09 | 21:51
11]08:38 | 07:55 08:26 (WEA04) | 06:54 07:30 (WEAOQ2) | 06:41 | 05:38 | 05:01
| 16:32 | 17:28 34 09:00 (WEA03) | 18:22 21 07:51 (WEA02) | 20:18 |21:11 | 21:52
12| 08:37 1 07:53 08:21 (WEA05) | 06:52 07:28 (WEA02) | 06:38 | 05:36 | 05:01
| 16:33 | 17:30 37 09:00 (WEA03) | 18:23 23 07:51 (WEA02) | 20:19 |21:12 |21:53
13108:36 1 07:51 08:19 (WEAQS) | 06:50 07:27 (WEA02) | 06:36 | 05:34 | 05:01
| 16:35 | 17:32 41 09:00 (WEA03) | 18:25 25  07:52 (WEA02) | 20:21 |21:14 |21:53
14| 08:35 | 07:49 08:17 (WEAOQ5) | 06:47 07:27 (WEA02) | 06:34 07:11 (WEAOQ1) | 05:32 | 05:00
11637 |17:34 44 0901 (WEA03) | 1827 25 07:52 (WEAO2) |20:23 12  07:23 (WEAO1) | 21:16 | 21:54
15108:35 | 07:47 08:15 (WEAQ5) | 06:45 07:26 (WEA02) | 06:31 07:09 (WEAO01) | 05:31 | 05:00
116:38  |17:36 46 0901 (WEA03) | 1829 26 07:52 (WEA02) [20:25 17  07:26 (WEAO1) | 21:17 | 21:55
16]08:34 | 07:45 08:13 (WEAQS) | 06:43 07:26 (WEAO2) | 06:29 07:07 (WEAO1) | 05:29 | 05:00
| 16:40 | 17:38 47 09:00 (WEA03) | 18:31 26 07:52 (WEA02) | 20:27 20  07:27 (WEAO01) | 21:19 | 21:55
17108:33 107:43 08:12 (WEA05) | 06:40 07:25 (WEA02) | 06:27 07:04 (WEAO1) | 05:27 | 05:00
| 16:41 | 17:40 47 08:59 (WEA03) | 18:33 26 07:51 (WEA02) | 20:28 24 07:28 (WEAO1) | 21:20 |21:56
18108:32 |1 07:41 08:13 (WEAQ5) | 06:38 07:26 (WEA02) | 06:25 07:03 (WEAO01) | 05:26 | 05:00
| 16:43 | 17:42 44 08:58 (WEA03) | 18:34 24 07:50 (WEA02) | 20:30 26 07:29 (WEAO01) | 21:22 | 21:56
19108:31 | 07:39 08:14 (WEAD5) | 06:35 07:25 (WEA02) | 06:22 07:03 (WEAD1) | 05:24 | 05:00
| 16:45 | 17:44 40 0857 (WEA03) | 18:36 24 07:49 (WEA02) | 20:32 26 07:29 (WEAO01) | 21:24 | 21:57
20| 08:30 107:37 08:15 (WEAOQ5) | 06:33 07:26 (WEA02) | 06:20 07:02 (WEA01) | 05:23 | 05:00
| 16:47 | 17:46 27  08:56 (WEA03) | 18:38 22 07:48 (WEA02) | 20:34 28  07:30 (WEAO1) | 21:25 | 21:57
210828 |07:35 08:17 (WEA05) | 06:31 07:28 (WEAO2) | 06:18 07:02 (WEAO1) | 05:21 | 05:00
| 16:48 | 17:48 19 08:54 (WEAO03) | 18:40 19 07:47 (WEA02) | 20:35 28  07:30 (WEAO1) | 21:27 | 21:57
22 08:27 107:33 08:45 (WEAO03) | 06:28 07:28 (WEA02) | 06:16 07:01 (WEAO01) | 05:20 | 05:00
| 16:50 | 17:49 4 0849 (WEAD3) | 18:42 16 07:44 (WEA02) | 20:37 29  07:30 (WEAO1) | 21:28 |21:57
23] 08:26 1 07:31 | 06:26 07:31 (WEA02) | 06:13 07:00 (WEA01) | 05:19 | 05:00
| 16:52 | 17:51 | 18:43 11 07:42 (WEA02) | 20:39 29  07:29 (WEAO1) | 21:30 |21:58
2410825  |07:29 | 06:23 1 06:11 07:00 (WEAD1) | 05:17 | 05:01
| 16:54 | 17:53 | 18:45 | 20:41 29  07:29 (WEA01) |21:31 |21:58
25]08:23 1 07:26 | 06:21 | 06:09 07:00 (WEA01) | 05:16 | 05:01
116:55 | 17:55 | 18:47 12043 29 0729 (WEAD1) |21:33 |21:58
260822 | 07:24 | 06:19 | 06:07 07:00 (WEAO1) | 05:15 | 05:01
| 16:57 | 17:57 | 18:49 | 20:44 28  07:28 (WEAO1) | 21:34 |21:58
271 08:21 | 07:22 | 06:16 | 06:05 07:00 (WEAO1) | 05:14 | 05:02
11659 |17:59 | 18:51 |20:46 28 07:28 (WEAO1) | 21:35 | 21:58
28108:19 | 07:20 | 06:14 | 06:03 07:01 (WEAD1) | 05:12 | 05:02
| 17:01 | 18:01 | 18:52 | 20:48 26 07:27 (WEAO01) | 21:37 | 21:58
29108:18 | | 06:11 | 06:01 07:01 (WEAO1) | 05:11 | 05:03
117:03 | | 18:54 | 20:50 25 07:26 (WEAO1) | 21:38 | 21:58
30]08:16 | | 07:09 | 05:59 07:02 (WEAO1) | 05:10 | 05:03
| 17:05 | | 19:56 | 20:52 23 07:25 (WEAO1) | 21:39 | 21:57
3110815 | | 07:07 | | 05:09 |
117:07 | | 19:58 | | 21:41 |
Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | | 571 | 330 | 427 | 62 |
Red.Sonnenscheinwahrsch. | | 0.29 | 0.27 | 0.39 | 0.45 |
Reduktion Betriebsdauer | | 1.00 | 1.00 | 1.00 | 1.00 |
Reduktion Windrichtung | | 0.60 | 0.62 | 0.69 | 0.69 |
Gesamte Reduklion | | 017 | 0.16 | 0.26 | 0.31 |
Met.wahrsch.Beschattung | | 97 | 54 | 113 | 19 |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

zeit wie Bezt

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

)

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

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18 /111
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269
SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: 1054 - Heinfelder Str. 4A, 26169 Friesoythe

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tdgliche Sonnenstunden) [BREMEN]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

Referenzjahr fiir Kalender 2014
eferenzjahr flr Kalende 0 153 281 3.16 542 7.18 591 6.09 601 464 3.11 199 1.07
Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie
|Juli |August |September |Oktober |November |Dezember
110504 | 05:42 | 06:35 | 07:26 08:07 (WEAQ2) | 07:22 07:56 (WEAO4) | 08:16
|21:57 | 21:24 | 20:19 |19:07 25 0832 (WEA02)|1658 33  08:29 (WEA0S) | 16:15
20505 0544 | 06:36 | 07:28 08:06 (WEA02) | 07:24 07:56 (WEAO4) | 08:18
|21:57  |21:22 | 20117 |19:05 24 08:30 (WEAO2) 1656 33  08:29 (WEA0S) | 16:14
310505 0545 | 06:38 | 07:30 08:07 (WEAQ2) | 07:26 07:57 (WEAO4) | 08:19
|21:56 | 21:20 | 20:15 |19:03 22 0829 (WEA02) |1654 31  08:28 (WEA03) | 16:13
410506 0547 | 06:40 | 07:31 08:08 (WEA02) | 07:28 07:59 (WEAQ4) | 08:20
|21:56 | 21:19 | 20:12 |19:00 20 08:28 (WEAO2) |1652 28  08:27 (WEA0S) | 16:13
510507 0549 | 06:41 |07:33 08:09 (WEA02) | 07:30 08:01 (WEAO4) | 08:22
|21:55  |21:17 | 20:10 |18:58 17 08:26 (WEAD2) |1651 23  08:26 (WEAD3) | 16:12
610508 0550 | 06:43 |07:35 08:12 (WEAQ2) | 07:32 08:11 (WEAO3) | 08:23
12155 |21:15 | 20:08 |18:55 12 0824 (WEA02) |16:49 13  08:24 (WEA0S) | 16:12
710509 0552 | 06:45 | 07:37 |07:34 08:13 (WEAO3) | 08:24
|21:54  |21:13 | 20:05 | 18:53 | 16:47 9 08:22 (WEAO3) | 16:11
810510 | 0554 | 06:46 |07:38 |07:36 | 08:26
|21:54 | 2111 | 20:03 | 18:51 | 16:45 | 16:11
90511 | 0555 | 06:48 | 07:40 |07:38 | 08:27
|21:53 | 21:09 | 20:00 | 18:48 | 16:43 | 16:10
1010512 | 05:57 07:17 (WEAQT1) | 06:50 | 07:42 |07:39 | 08:28
|21:52  |21:07 11 07:28 (WEAD1) | 19:58 | 18:46 | 16:42 | 16:10
1110513 | 05:59 07:14 (WEAQ1) | 06:52 | 07:44 | 07:41 | 08:29
2151 |21:05 16  07:30 (WEAO1) | 19:56 | 18:44 | 16:40 | 16:10
1210514 | 06:00 07:12 (WEAQT1) | 06:53 | 07:46 |07:43 | 08:30
|21:50  |21:03 20 07:32 (WEAD1) | 19:53 | 18:41 | 16:38 | 16:10
1310515 | 06:02 07:10 (WEAQ1) | 06:55 | 07:47 107:45 | 08:32
|21:50  |21:01 22 07:32 (WEAO1) | 19:51 | 18:39 | 16:37 | 16:10
14105116 | 06:04 07:10 (WEAQT1) | 06:57 | 07:49 | 07:47 | 08:33
|21:49  |20:59 23 07:33 (WEAO1) | 19:48 | 18:37 | 16:35 | 16:10
1510517 | 06:05 07:09 (WEAQT1) | 06:58 | 07:51 |07:49 | 08:33
|21:48  |20:57 26 07:35(WEAD1) | 19:46 | 18:34 | 16:34 | 16:10
1610519 | 06:07 07:08 (WEAQ1) | 07:00 |07:53 | 07:50 | 08:34
|21:47  |20:55 26 07:34 (WEAO1) | 19:44 | 18:32 | 16:32 | 16:10
1710520 | 06:09 07:07 (WEAQT) | 07:02 | 07:55 |07:52 | 08:35
|21:45  |20:53 28 07:35(WEAD1) | 19:41 | 18:30 | 16:31 | 16:10
1810521 |06:10 07:06 (WEAQ1) | 07:04 | 07:56 |07:54 | 08:36
|21:44  |20:51 29 07:35 (WEAO1) | 19:39 | 18:28 | 16:29 | 16:10
1910523 | 06:12 07:06 (WEAO1) | 07:05 | 07:58 |07:56 | 08:37
|21:43 20149 29  07:35 (WEAD1) | 19:36 | 18:25 | 16:28 | 16:10
200524 | 06:14 07:06 (WEAQT1) | 07:07 | 08:00 |07:58 | 08:37
|21:42 20146 29 07:35 (WEAD1) | 19:34 | 18:23 | 16:27 | 16:11
210525  |06:16 07:05 (WEAQT1) | 07:09 08:17 (WEAQ2) | 08:02 09:14 (WEA03) | 07:59 | 08:38
|21:41  |20:44 30 07:35 (WEAO1) | 19:31 9 08:26 (WEA02) | 18:21 9 09:23 (WEA03) | 16:25 | 16:11
220527  |06:17 07:06 (WEAO1) | 07:10 08:14 (WEA02) | 08:04 08:46 (WEA05) | 08:01 | 08:39
|21:39  |20142 29 07:35(WEAO1)[19:29 15 08:29 (WEAD2) | 18:19 23  09:25 (WEAD3) | 16:24 | 16:11
230528 | 06:19 07:05 (WEAQT1) | 07:12 08:12 (WEAQ2) | 08:06 08:45 (WEAQ5) | 08:03 | 08:39
|21:38 20140 28 07:33 (WEAO1)[19:27 19 08:31 (WEAO2) | 18:17 34  09:27 (WEA03) | 16:23 | 16:12
2410530 | 06:21 07:06 (WEAO1) | 07:14 08:10 (WEAQ2) | 08:07 08:44 (WEA05) | 08:05 | 08:40
|21:36  |20:38 27 07:33 (WEAO1)|19:24 21 08:31 (WEAO2) | 18:15 42  09:28 (WEAD3) | 16:22 | 16:12
2510531 |06:22 07:06 (WEAQT) | 07:16 08:09 (WEAO2) | 08:09 08:43 (WEAQ5) | 08:06 | 08:40
|21:35  |20:35 27 07:33(WEAD1)|19:22 23  08:32 (WEA02) | 18:12 45  09:29 (WEA03) | 16:21 | 16:13
260533 | 06:24 07:06 (WEAQ1) | 07:17 08:08 (WEAD2) | 07:11 07:43 (WEA05) | 08:08 | 08:40
|21:33  |20:33 25 07:31 (WEAO1) [19:19 25  08:33 (WEAO2) | 17:10 46  08:29 (WEA03) | 16:19 | 16:14
270534 | 06:26 07:07 (WEAO1) | 07:19 08:08 (WEA02) | 07:13 07:43 (WEA05) | 08:10 | 08:41
|21:32  |20:31 23 07:30 (WEAO1) [ 19:17 25  08:33 (WEAO2) | 17:08 47  08:30 (WEAD3) | 16:18 | 16:14
2810536 | 06:28 07:09 (WEAQ1) | 07:21 08:07 (WEAO2) | 07:15 07:45 (WEA05) | 08:11 | 08:41
|21:30  |20:29 20 07:29 (WEAO1) | 19:14 25  08:32 (WEAO2) | 17:06 45 08:30 (WEA03) | 16:18 | 16:15
290537  |06:29 07:10 (WEAQ1) | 07:23 08:06 (WEA02) | 07:17 07:47 (WEA05) | 08:13 | 08:41
|21:29  |20:26 16 07:26 (WEAO1) [ 19:12 26  08:32 (WEAO2) | 17:04 43  08:30 (WEA03) | 16:17 | 16:16
3010539 | 06:31 07:12 (WEAO1) | 07:24 08:07 (WEAO2) | 07:19 07:49 (WEAQ5) | 08:14 | 08:41
|21:27 20224 12 07:24 (WEAO1)[19:10 25  08:32 (WEA02) | 17:02 41  08:30 (WEAD3) | 16:16 | 16:17
310540  |06:33 | | 07:21 07:51 (WEA05) | | 08:41
21:26  |20:22 | |17:00 37  08:30 (WEA03) | | 16:18
Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | 496 | 213 | 532 | 170 |
Red.Sonnenscheinwahrsch. | | 0.41 | 0.36 | 0.29 | 0.23 |
Reduktion Betriebsdauer | | 1.00 | 1.00 | 1.00 | 1.00 |
Reduktion Windrichtung | | 069 | 0.62 | 0.60 | 0.60 |
Gesamle Reduklion | | 0.28 | 0.22 | 017 | 0.13 |
Met.wahrsch.Beschattung | | 138 | 47 | 93 | 23 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/ 112
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: 1055 - Heinfelder Str. 16, 26169 Friesoythe

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

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

1]08:41 09:16 (WEA03) | 08:13 08:44 (WEA02) | 07:18 08:08 (WEAO1) [ 07:04  |0557  |05:08

[16:19 12 09:28 (WEAD3) [17:09 16  09:00 (WEA02) [ 18:03 12  08:20 (WEAOT) | 2000  |2053  |21:42

2] 08:41 09:16 (WEA03) | 08:11 08:45 (WEA02) | 07:15 08:11 (WEAO1) | 07:02  |0555  |05:07

[16:20 13 0929 (WEAD3) [ 17:11 16  09:01 (WEA02) | 18:05 5 08:16 (WEAOT) [ 2001  |2055  |21:43

3108:41 09:16 (WEA03) | 08:10 08:44 (WEA02) | 07:13 | 06:59 10553 | 05:06

[16:21 14 09:30 (WEAD3) [ 17:13 18  09:02 (WEA02) | 18:07 2003|2057  |21:44

4]08:41 09:15 (WEA03) | 08:08 08:45 (WEA02) | 07:11 | 0657|0551  |05:06

[16:23 15  09:30 (WEAD3) [ 17:14 16  09:01 (WEA02) | 18:09 |2005 2059  |2145

5108:41 09:15 (WEAO03) | 08:06 08:45 (WEA02) | 07:08 | 06:55 | 05:49 | 05:05

11624 16 0931 (WEAD3) [ 17:16 16  09:01 (WEA02) | 18:10 2007 2100|2146

6]08:40 09:15 (WEA03) | 08:05 08:45 (WEA02) | 07:06 | 06:52 | 05:47 | 05:04

[16:25 16 09:31 (WEAD3) [17:18 16  09:01 (WEA02) | 18:12 2009|2102  |21:47

7108:40 09:16 (WEA03) | 08:03 08:46 (WEA02) | 07:04 | 0650  |0545  |05:04

[16:26 16 0932 (WEAD3) [17:20 14 09:00 (WEA02) | 18:14 |20:10 2104  |21:48

8108:39 09:16 (WEA03) | 08:01 08:47 (WEA02) | 07:01 | 06:48 |05:43 105:03

11628 16 0932 (WEAD3) [17:22 12 08:59 (WEA02) | 18:16 2012|2106 |21:49

9]08:39 09:17 (WEA03) | 07:59 08:50 (WEA02) | 06:59 | 0645 0541  |05:02

11629 16 09:33 (WEA03) | 17:24 7 0857 (WEA02) | 18:18 |20:14 2107|2150

10| 08:38 09:18 (WEA03) | 07:57 | 06:57 | 06:43 |105:39 |05:02

116:30 15  09:33 (WEA03) | 17:26 | 18:20 2016 2109  |2151

11 08:38 09:18 (WEA03) | 07:55 | 06:54 | 06:41 | 05:38 | 05:01

[16:32 15  09:33 (WEA03) | 17:28 | 18:22 2018 2111|2152

12| 08:37 09:18 (WEA03) | 07:53 | 06:52 | 06:38 | 05:36 | 05:01

116:33 16 09:34 (WEA0S) | 17:30 | 18:23 2019|2112 |2153

13 08:36 09:19 (WEA03) | 07:52 | 06:50 | 06:36 | 05:34 | 05:01

116:35 15  09:34 (WEA03) | 17:32 | 18:25 |2021  |21:14  |2153

1410835 09:20 (WEA03) | 07:50 | 06:47 |0634 0532  |05:00

[16:37 14 09:34 (WEA03) | 17:34 | 18:27 |2023  |21:16  |2154

151 08:35 09:20 (WEA03) | 07:48 | 06:45 | 08:31 105:31 | 05:00

116:38 14 09:34 (WEA03) | 17:36 | 18:29 |2025 2117|2155

16]08:34 09:21 (WEA03) | 07:46 | 06:43 | 0629 0529  |05:00

[16:40 12 09:33 (WEA03) | 17:38 | 18:31 |2027 2119|2155

17108:33 09:23 (WEA03) | 07:43 08:14 (WEAO1) | 06:40 | 06:27 |05:27 | 05:00

[16:41 10 09:33 (WEADS) | 17:40 4 08:18 (WEAO1) | 18:33 |2028  |2121  |2156

18| 08:32 09:25 (WEA03) | 07:41 08:10 (WEAO1) | 06:38 | 06:25 | 05:26 | 05:00

| 16:43 7 09:32(WEA03) | 17:42 11 08:21 (WEAO1) | 18:34 2030|2122 |2156

19 08:31 09:26 (WEA03) | 07:39 08:08 (WEAO1) | 06:35 |0622 0524  |05:00

| 16:45 4 09:30 (WEA03) | 17:44 15  08:23 (WEAO1) | 18:36 |2032  |2124  |2157

20| 08:30 | 07:37 08:07 (WEAO1) | 06:33 | 06:20 |105:23 | 05:00

| 16:47 1746 17  08:24 (WEAO1) | 18:38 |2034  |2125  |2157

21 08:28 | 07:35 08:06 (WEAO1) | 06:31 |06:18 0521  |05:00

| 16:48 |17:48 19 08:25 (WEAO1) | 18:40 |2035  |2127  |2157

22108:27 | 07:33 08:05 (WEAO1) | 06:28 | 06:16 105:20 | 05:00

1 16:50 |17:49 19 08:24 (WEAO1) | 18:42 |2037 2128|2158

23108:26 | 07:31 08:05 (WEAO1) | 06:26 | 06:13 |05:19 | 05:00

| 16:52 [1751 20 08:25 (WEAO1) | 18:43 |20:39  |21:830  [21:58

24| 08:25 | 07:29 08:05 (WEAO1) | 06:23 0611 0517 0501

| 16:54 1753 20  08:25 (WEAO1) | 18:45 |20:41 2131 |2158

25108:23 | 07:26 08:05 (WEAO1) | 06:21 | 06:09 | 05:16 | 05:01

116:55 1755 20  08:25 (WEAO1) | 18:47 |2043 2133  |2158

26| 08:22 | 07:24 08:05 (WEAD1) | 06:19 | 0607 0515  |05:01

| 16:57 1757 19 08:24 (WEAO1) | 18:49 |20:44  |2134  |2158

27| 08:21 08:51 (WEA02) | 07:22 08:06 (WEAO1) | 06:16 | 06:05 |05:14 |05:02

116:59 4 08:55(WEA02) 1759 17  08:23 (WEAD1) | 18:51 |2046 2135  |2158

28 08:19 08:49 (WEA02) | 07:20 08:07 (WEAO1) | 06:14 |06:03 0512 [05:02

117:01 8 0857 (WEA02) | 1801 15  08:22 (WEAOT) | 18:52 |20:48  |2137  |2158

29108:18 08:48 (WEA02) | 1 06:11 | 06:01 |05:11 |05:03

[17:03 11 0859 (WEA02) | | 18:54 |2050 2138  |2158

30108:16 08:46 (WEA02) | | 07:09 | 05:59 | 05:10 |05:03

| 17:05 13 08:59 (WEA02) | | 19:56 | 20:52 121:39 |21:57
31 08:15 08:44 (WEA02) | | 07:07 | 0509 |
1707 16 09:00 (WEAD2) | |19:58 | 2141 |

Sonnenscheinstunden | 253 | 274 | 366 | 417 | 490 | 505
astr.max.mogl.Beschattung | 308 | 327 | 17 | | |
Red.Sonnenscheinwahrsch. | 0.19 | 0.29 | 0.27 | | |
Reduktion Betriebsdauer | 1.00 | 1.00 | 1.00 | | |
Reduktion Windrichtung | 0.56 | 0.60 | 061 | | |
Gesamte Reduktion | 0.10 | 0.17 | 0.16 | | |
Met.wahrsch.Beschattung | 32 | 56 | 3 | | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Deutsche

Bericht PS14005.A0

Schattenwurfermittlung Windpark Heinfelde W'ndGua rd

WindPRO version 2.9.269 Nov 2013

Projekt Beschreibung Ausdruck/Seite Deutsche: ey
VC13270 Heinfelde  Mit neuen IOs Am 12.09.2014 16:18/ 113
- Pool 1B und 3A P— WlﬂdGUGI‘d

Deutsche WindGuard GmbH

Oldenburger Str. 65

DE-26316 Varel

+49 (0)4451 9515 0

Markus Meyer zu Himmern / m.meyerzuhimmern@windguard.de

Berechnet:

12.09.2014 16:03/2.9.269

SHADOW - Kalender
Berechnung: ZB durch 5 WEA E-115 - astronomisch moeglichSchattenrezeptor: 1055 - Heinfelder Str. 16, 26169 Friesoythe

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
) . Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Referenzjahr fir Kalender 2014 153 2.81 3.16 542 7.18 591 6.09 6.01 464 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
375 383 446 815 664 456 708 1146 1391 1154 813 401 8752
: Startwindgeschw. aus Leistungskennlinie

|Juli |August  |SeptembetOktober |November |Dezember

1]05:04 | 05:42 | 06:35 | 07:26 |07:22 | 08:16 09:00 (WEA03)

12157 |21:24  |20:19  [19:07 | 1658 |16:15 16 09:16 (WEAOS)

2]05:05 |0544  |06:36 | 07:28 |07:24 | 08:18 09:00 (WEAO3)

12157 |21:22  |20:17  [19:05 | 16556 |16:14 15 09:15 (WEA03)

3105:05 | 05:45 | 06:38 1 07:30 107:26 08:19 (WEA02) | 08:19 09:01 (WEA03)

12156 |21:20  |20:15 [ 19:03 | 1654 8 08127 (WEA02) [ 16:13 15 09:16 (WEA03)

4|05:06 |05:47  |06:40 | 07:31 08:17 (WEA02) | 08:20 09:00 (WEAO3)

|21:56  [21:419  [20:12  [19:00 11 08:28 (WEA02) | 16:13 16 09:16 (WEA03)

5105:07 | 05:49 | 06:41 107:33 08:16 (WEA02) | 08:22 09:01 (WEA03)

12155 |21:47  |20:10 1858 14 08:30 (WEA02) | 16:12 16 09:17 (WEA03)

6]05:08 | 05:50 | 06:43 | 07:35 08:15 (WEA02) | 08:23 09:01 (WEA03)

12155 |21:15  |20:08 | 1855 15 08:30 (WEA02) | 16:12 16 09:17 (WEA03)

710509 0552|0645  |07:37 08:14 (WEA02) | 08:25 09:02 (WEAO3)

|21:54  |21:13  |20:05 1853 17 08:31 (WEA02) | 16:11 16 09:18 (WEA03)

8105:10 | 05:54 | 06:46 107:38 08:14 (WEA02) | 08:26 09:02 (WEA03)

12154 |21:41  |20:03 | 1851 17 08:31 (WEA02) | 16:11 16 09:18 (WEA03)

90511 |0555  |06:48 | 07:40 08:15 (WEA02) | 08:27 09:04 (WEAO3)

]21:53  [21:09  |20:00 | 18:48 17 08:32 (WEA02) | 16:10 15 09:19 (WEA03)

101 05:12 | 05:57 | 06:50 | 07:42 08:15 (WEA02) | 08:28 09:05 (WEA03)

|21:52  |21:07  |1958 | 18:46 17 08:32 (WEA02) | 16:10 14 09:19 (WEA03)

1110513 |0559  |06:52 | 07:44 08:16 (WEA02) | 08:29 09:06 (WEAO3)

[21551  |21:05  [19:56 | 18:44 16 08:32 (WEA02) | 16:10 13 09:19 (WEA03)

12 05:14 | 06:00 | 06:53 | 07:46 08:16 (WEA02) | 08:31 09:07 (WEA03)

|2151  |21:03  |1953 | 18:41 16 08:32 (WEA02) | 16:10 12 09:19 (WEA03)

13105:15 | 06:02 | 06:55 | 07:47 08:43 (WEAQ1) | 07 45 08:18 (WEA02) | 08:32 09:08 (WEA03)

12150 |21:01  [19:51 | 18:39 9 08:52 (WEAO1)[16:37 13 08:31 (WEA02) [ 16:10 11 09:19 (WEA03)

1410516 |06:04  |06:57 | 07:49 08:40 (WEAO1) | 07:47 08:20 (WEA02) | 08:33 09:09 (WEAO3)

|21:49  |20:59  [19:48  [18:37 13 0853 (WEAO1) [16:35 10  08:30 (WEA02) [ 16:10 11 09:20 (WEAO3)

15105:17 | 06:05 | 06:58 1 07:51 08:38 (WEA01) | 07:49 08:22 (WEA02) | 08:34 09:10 (WEA03)

|21:48  |2057  |19:46  |18:34 17  08:55 (WEAO1) | 16:34 7 0829 (WEA02) [ 16:10 10 09:20 (WEA03)

1610519  |06:07  |07:00  |07:53 08:37 (WEAD1) | 07:51 08:24 (WEA02) | 08:34 09:11 (WEA03)

|21:47  |20:55  |19:44  |18:32 18  08:55 (WEAO1) [ 16:32 3 08:27 (WEA02) | 16:10 9 09:20 (WEA03)

17 105:20 | 06:09 1 07:02 | 07:55 08:37 (WEAO1) | 07:52 | 08:35 09:12 (WEA03)

|21:45  |20:53  [19:41  [18:830 19 0856 (WEAD1) [ 16:31 | 16:10 9 09:21 (WEA03)

18]05:21 | 06:10 1 07:04 |1 07:56 08:36 (WEA01) | 07:54 | 08:36 09:13 (WEA03)

|21:44  |2051  |19:39  |18:28 20  08:56 (WEAO1) | 16:29 | 16:10 8 0921 (WEA03)

1910523 0612 |07:05 | 07:58 08:36 (WEAO1) | 07:56 | 08:37 09:13 (WEAO3)

|21:43  |20:49  [19:36  [1825 20  08:56 (WEAO1) | 16:28 | 16:10 8 09:21 (WEA03)

200524 | 06:14 | 07:07 | 08:00 08:36 (WEA01) | 07:58 | 08:38 09:14 (WEA03)

|21:42  |20:46  |19:34  [1823 20  08:56 (WEAO1) | 16227 | 16:11 8 09:22 (WEA03)

21]0525 |06:16  |07:09 | 08:02 08:36 (WEAO1) | 08:00 | 08:38 09:15 (WEA03)

|21:41  |20:44  [19:31  [1821 19 08:55 (WEAO1) [16:25 | 16:11 8 09:23 (WEA03)

2210527 | 06:17 | 07:10 | 08:04 08:37 (WEAO1) | 08:01 | 08:39 09:15 (WEA03)

12139 |20:42  |1929  [18:19 18 0855 (WEAO1) [ 16:24 | 16:11 7 09:22 (WEA03)

2310528 | 06:19 107:12 | 08:06 08:38 (WEA01) | 08:03 | 08:39 09:16 (WEA03)

|21:38  |20:40  |19:27  |18:17 16  08:54 (WEAO1) | 16:23 | 16:12 8 09:24 (WEAO3)

2410530  |06:21  |07:14 | 08:08 08:39 (WEAO1) | 08:05 09:03 (WEA0S) | 08:40 09:16 (WEA03)

|21:36  |20:38  |19:24  [18:15 13 0852 (WEAO1) [16:22 4 09:07 (WEA03) | 16:12 8  09:24 (WEA03)

2510531 | 06:22 | 07:16 | 08:09 08:41 (WEAO1) | 08:06 09:01 (WEAO03) | 08:40 09:16 (WEA03)

121835  |2085  |19:22  |18:12 9 08:50 (WEAO1) | 16:221 8  09:09 (WEA03) | 16:13 8 09:24 (WEA03)

26105:33  |06:24  |07:17  |07:11 | 08:08 09:01 (WEA03) | 08:40 09:17 (WEAO3)

|21:34  |20:83  [19:19  [17:10 [16:19 10 09:11 (WEA03) | 16:14 8 09:25 (WEA03)

27105:34 | 06:26 | 07:19 | 07:13 | 08:10 09:00 (WEAO03) | 08:41 09:17 (WEA03)

12182 |2081  [19:17  |17:08 |16:18 12 09:12 (WEA03) | 16:14 9 09:26 (WEA03)

2810536  |06:28  |07:21  |07:15 | 08:11 09:00 (WEA03) | 08:41 09:17 (WEA03)

121:30  |2029  [19:15  [17:06 [16:17 14 09:14 (WEA03) | 16:15 9 09:26 (WEAO3)

290537 | 06:29 107:23 107:17 |108:13 09:00 (WEAO3) | 08:41 09:17 (WEA03)

12129 |2026  |19:12  |17:04 [16:17 14 09:14 (WEA03) | 16:16 10 09:27 (WEA03)

301 05:39 | 06:31 | 07:24 1 07:19 | 08:15 09:00 (WEAO03) | 08:41 09:17 (WEA03)

|21:27 | 20:24 | 19:10 117:02 |16:16 15 09:15 (WEAO3) | 16:17 10 09:27 (WEA03)

3110540 | 06:33 | |07:21 | | 08:41 09:17 (WEAO3)

2126|2022 | 117:00 | [16:18 11 09:28 (WEA03)

Sonnenscheinstunden | 509 | 458 | 383 | 331 | 263 | 238
astr.max.mogl.Beschattung | | | | 211 | 258 | 350
Red.Sonnenscheinwahrsch. | | | | 0.29 | 0.23 | 0.14
Reduktion Betriebsdauer | | | | 1.00 | 1.00 | 1.00
Reduktion Windrichtung | | | | 0.61 | 0.58 | 0.56
Gesamte Reduktion | | | | 0.18 | 0.13 | 0.08
Met.wahrsch.Beschattung | | | | 37 | 34 | 27
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit 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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