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1 SYFTET MED BULLER- OCH SKUGGMODELLERINGARNA

Buller- och skuggkonsekvenserna fér vindkraftsprojektet, som planeras p& Korsholm
kommuns och Vasa stads omraden, har bedémts genom att modellera de
ljudtrycksnivder och skuggor som vindkraftverken ger upphov till. Syftet med
modelleringarna &r att illustrera pd@ hur stort omrade ifragavarande konsekvenser
uppstar samt att uppskatta konsekvenserna fér narliggande permanenta bostdder och
fritidsbostader.

Det buller som férorsakas av vindkraftverken har bedémts med hjalp av en
kalkylmodell enligt vilken har en bullermodellering utarbetats med dataprogrammet
WindPRO. Utbredningszoner av vindkraftsbuller enligt projektplanen modellerades i
Overensstammelse med de nyaste anvisningarna om vindkraftsbuller (anvisning OH
2/2014 Modellering av buller fran vindkraftverk, miljdministeriet 2014).

De skuggor som fororsakas av vindkraftverken har modellerats med hjdlp av Shadow-
modulen i dataprogrammet WindPRO i enlighet med vindkraftverkens preliminara
placeringar.

Buller- och skuggmodelleringarna har gjorts av FCG Design och planering Ab Ins. Hans
Vadbdck och for kvalitetsgranskningen har ansvarat distriktchef Jakob Kjellman.

2 UTGANGSDATA OCH METODER

2.1 Buller

2.1.1 Bullermodellering MM OH 2/2014

Ljudtrycksnivderna fran vindkraftverken har modellerats med kalkylprogrammet
WindPRO enligt standarden ISO 9613-2. I modelleringen anvandes som vindens
hastighet 8 m/s uppmatt i 10 meters hdjd, som lufttemperatur 15 °C, som lufttryck
101,325 kPa och som luftens relativa fuktighet 70 %.

Som utgdngsdata d.v.s. som referenskraftverk har kraftverket V136 pa 3,45 MW fran
kraftverksleverantdren Vestas anvants. Som kraftverkets navhéjd anvandes 172 m och
darmed ar vindkraftverkens totala héjd 240 m.

Ljudeffektnivan har uppskattats pa basen av uppgifter fran kraftverkstillverkaren, med
att forst berdkna den i navhdjden forharskande vindens hastighet enligt formel 5.3.1 i
miljéministeriets anvisning 4/2014. Som markytans grovhet anvandes vardet 0,3 och
som vindkraftverkens ljudeffekt (Lwa) vérdet 108,2 dB(A). Enligt uppgifter fran
vindkraftstillverkaren motsvarar den ljudeffektnivan som anvandes hégre 95% CL.

Berakningen gjordes for hoéjden 4,0 meter dver markytan. Som markens hardhet
anvandes vardet 0,4 enligt miljoférvaltningens anvisning 2/2014 "Modellering av buller
fran vindkraftverk”.

Resultaten av ljudmodelleringen har askadliggjorts med kartor som visar den s.k.
genomsnittliga ljudnivan. I medelljudnivdkartan presenteras medelljudniva- dvs.
ekvivalentljudnivakurvor (LAeq) med 5 dB intervall.
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Tabell 1. Modelleringsprogram, vindkraftverkens ljudeffektnivder och bullrets sardrag.

Modelleringsmetod:
Modelleringsprogram och version: ISO 9613-2

WindPRO version 3.0.619

Vindkraftverkets tillverkare: Vestas Typ: V136-3.45 MW Serienummer:-
Nominell effekt: 3,45 MW ‘Navhtjjd:172 Rotordiameter: 136 m Torntyp: hybrid
Mojligheter at paverka vindkraftverkets bullerutslapp under drift och atgardens inverkan p& bullret
Reglering av bladvinkeln | Rotationshastighet Annat, vad: NO STE

Ja - dB |31a - dB Noise mode justering: -

Nej Nej Noise mode, kalljud: -

Ljuddatan grundar sig p3 tillverkarens dokument ” DMS no.: DMS 0055-9919_V00, V136-mk3--3.45MW-
Third octave noise emission, Date 2015-11-23 ).

Per 1/3-oktav, LWA dB [Hz]
Per oktav [Hz], dB(A) -0 73,8 500 89,7 5000 96,4
63 86,7 25 74,4 250 91,5 2500 92,8
125 95,0 31,5 73,9 315 93,5 3150 88,3
250 96,9 40 77,3 400 95,4 4000 85,9
500 101,0 50 81,3 500 95,6 5000 75,1
1000 104,3 63 81,2 630 97,0 6300 66,2
2000 102,2 80 83,3 800 98,5 8000 56,9
4000 90,8 100 86,4 1000 99,5 10000 57,2
8000 68,6 125 91,8 1250 100,1
108,2 dB(A) 160 91,0 1600 100,5
Matning och observationer av ljuddatas sardrag:
_ir)r:\aallli)taer;dighet / Impulsartat (Baertny[jietljji;lg(tjgllgltsiﬁ:‘a)nde Annat, vad: 6_I_<_ning p5 +2 dB
(markytans héjd >60m)
ja nej ja nej ja nej ja nej
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Tabell 1. Anvanda modelleringsparametrar i berakningarna i enlighet med ISO 9613-2 samt objekt
utsatta for buller.

Berdakningshéjd Berdkningsrutans storlek [m-m]
ISO 9613-2: 4,0 m 25x25 m

Relativ fuktighet Temperatur

70 % Annat, vad och varfér: ISO 9613-2: 15 C° ‘

Terrangmodellens kalla och noggrannhet

Terrangmodellens kalla: LMV terrangdatabas Vagrat upplésning: 1,0 m ‘ Lodrat upplésning: 0,5 m

Beaktande av absorption och reflektion vid mark- och vattenytan, anvanda faktorer

ISO 9613-2 0,4 ‘ OBS

Atmosfarens stabilitet i berdkningen/meteorologisk korrigering

Neutral, (0): Neutral |Annat, vad och varfor:

Beaktande av vaderfoérhdllandena; vindriktning och hastighet som anvénds i berdkningen

Vindens riktning: 0-360° |Vindens hastighet: 8 m/s (ref. 10 m)

Kraftverksljudets riktningsverkan och démpning

Fri rymd: ja ‘ Annat, vad och varfor:

De fér buller utsatta inv@narna och objekt > 40 dB(A), antal (utan bullerbekdmpning/styrning av kraftverk)

Invanare: 0 st ‘ Fritidsbostader: 0 st Vardinrattningar och laroanstalter: 0 st

Utbredning av buller till rekreations- och naturskyddsomraden

Rekreationsomrdden: O st Naturskyddsomrdden: 0 st

2.1.2 Modellering av I3gfrekvent buller

Det lagfrekventa bullret berdknades enligt metoder framfort i miljdministeriets
anvisning OH 2/2014. I berdakningen anvandes kraftverksleverantérernas uppgifter om
kraftverkens bedémda ljudtrycksnivaer (tabell 1).

Social- och halsovardsministeriets férordning om boendehalsa 545/2015 anger
atgardsgranser for det l&gfrekventa ljudet. Férordningen trédde i kraft 15.5.2015.
Atgardsgranserna géaller bostadsrum och &r angivna som ovagda tersvisa
medelljudnivder under en timme. Riktvdrdena géller nattetid och dagtid tillats 5 dB
hégre varden.

Ljudnivdet inomhus bedémdes enligt ljudisoleringsvarden angett i den danska
berdkningsanvisningen DSO1284 och resultaten jamférdes med atgardsgrénserna.
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I tilldgg far buller i nattetid, som eventuellt orsakar sémnstérningar och som tydligt kan
urskiljas fran bakgrundsbullret, inte dverskrida 25 dB métt som ekvivalentniva LAeq,1h
under en timme i sddana utrymmen som &r avsedda att sova i.

Féljande planeringsriktvdrden angivha som ovédgda tersvisa medelljudnivaer under en
timme Leg,1n anvands for det I%gfrekventa eller smalbandiga bullers del inomhus i
bostader.

Tabell 3. Atgiardsgrinser for medelljudnivan for en timme lagfrekvensbuller inomhus i
utrymmen som ar avsedda att sova i.

Medelljudnivd LZeq,1h, dB 74 64 56 49 44 42 40 38 36 34 32

Av det foregdende
berdaknade A-betonad 24 19 17 14 14 16 18 19 20 21 21
medelljudniva (LAeq,1h, dB)

2.2 Skuggmodellering

De skuggor som férorsakas av vindkraftverken har modellerats med hjalp av Shadow-
modulen i dataprogrammet WindPRO. I skuggmodelleringen anvandes kraftverket
Vestas V136-3.45 MW med en rotordiameter p& 136 m och navhdjd pa 172 m.
Modelleringen gjordes fér den s.k. verkliga situationen (“real case”). Modelleringarna
gjordes for tva olika berdkningssituationer:

1) Den verkliga situationen, dar skogens skyddande effekt inte har beaktats (real case,
no forest), kraftverkens navhdjd = 172 m (HH172)

2) Den verkliga situationen, dar skogens skyddande effekt har beaktats (real case,
forest luke), kraftverkens navhdjd = 172 m (HH172). Data om skogens hdjd
baserar sig p& Naturresursinstitutets (Luke) flerkallinventering av rikets skogar
(MVMI) fran ar 2013. I tillagg till terrangmatningar av rikets skoginventering (VMI)
anvands i MVMI-inventeringen satellitbilder och andra informationskallor liksom
Lantmateriverkets numeriska terréangdatabas och hdjdmodell. Storleken av
terrangelementet till skogresursernas karttemaer ar nu 16 x 16 meter.

De genomsnittliga  solskenstimmarna baserar  sig pa vaderdata fran
Iangtidsuppfdljningen vid vaderstationen i Valsérarna i Korsnds i 1981-2010 (Figur 1).
Som vindens riktning och hastighet i berdkningarna anvandes data fran projektomradet
(lib 30051) i Finlands vindatlas.
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Figur 1. De genomsnittliga manatliga solskenstimmarna vid vaderstationen Korsnds
Valsorarna i dren 1981-2010 (Kédlla: Meteorologiska institutets rapport 2012:1).

Resultaten av skuggmodelleringen har 3skadliggjorts med hjélp av en karta. Kartan
visar omradesvis hur lange skuggbildningen varar (1, 8, 10 och 20 timmar per ar).
Dessutom har konsekvenser for kansliga objekt i vindkraftsparkens omgivning
beraknats skilt for sig i modelleringen.

Vid berdkningarna beaktas skuggorna om solen ligger mer an tre grader ovanfér
horisonten och som skugga rdknas en situation d& vingen tacker minst 20 procent av
solen.

Vid berakning av modellen beaktas héjdférhdllandena i terréngen, kraftverkens
placering enligt den prelimindra planen, kraftverkens navhéjd och rotordiameter samt
tidzonen pa projektomradet. Vid modelleringen tar man hansyn till solens lage éver
horisonten vid olika tider av dygnet och aret, molnigheten per manad, det vill sédga hur
mycket solen skiner nar den ar ovanfér horisonten, samt vindkraftverkens uppskattade
driftstid per ar.

Skuggning betraktades pa en héjd av 1,0 m och pa en berdkningsomradet pa 5,0 x 5,0
m i gardsomraden av bostader och fritidsbostdder, som &r beldgna i ndromradet.

2.3 Grans- och riktvarden

Statsradets foérordning (1107/2015) fér vindkraft anger planeringsriktvarden for
maximumvaérden till medeljudnivaer i dag- och nattetid. Férordningen triadde i kraft
1.9.2015. Om bullret fran vindkraftverken innehdller tonala, smalbandiga eller
impulsartade komponenter eller om det ar tydligt amplitudmodulerat, ska man enligt
anvisningarna tilldagga fem decibel till modelleringsresultatet innan man jamfér det med
planeringsriktvédrdet. Eftersom riktvardet redan innehaller buller som ar karaktaristiskt
for vindkraftverk, ska ovan ndmnda ljudkaraktéristika vara ovanligt kraftiga fran
vindkraftverk for att det ska vara nddvandigt att tillégga fem decibel till
modelleringsresultatets ljudstyrka.
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Tabell 4. Riktvarden for buller fran vindkraftverk enligt statsradets forordning
(Statsradets forordning 27.8.2015).

Utsatt objekt Dagtid (7-22) Nattetid (22-7)
Permanent bebyggelse 45 dB 40 dB
Fritidsbebyggelse 45 dB 40 dB
Vardinrattningar 45 dB 40 dB
Laroanstalter 45 dB —
Rekreationsomraden 45 dB —
Campingplatser 45 dB 40 dB
Nationalparker 40 dB 40 dB

Social- och halsovardsministeriets férordning (545/2015) anger atgardsgranser for det
|&gfrekventa ljudet. Forordningen trédde i kraft 15.5.2015. Atgardsgranserna galler
bostadsrum och &r angivna som ovégda tersvisa medelljudnivaer under en timme.
Riktvdrdena géller nattetid och dagtid tillats 5 dB hégre varden.

Tabell 5. Atgirdsgrinser for medelljudnivdn fér en timme lagfrekvensbuller inomhus i
utrymmen som ar avsedda att sova i.

Terssikaista Hz 63 80 100 125 160 200
Medelljudnivd (LZeq, 1h, dB) 74 64 56 49 44 42 40 38 36 34 32
Av det féregdende beraknade A-

betonad medelljudnivz% 24 19 17 14 14 16 18 19 20 21 21
(LAeq,1h, dB)

I tilldgg far buller som eventuellt orsakar sémnstérningar och som tydligt kan urskiljas
frdn bakgrundsbullret, inte éverskrida 25 dB matt som ekvivalentniva LAeq,1h under en
timme i sddana utrymmen som &ar avsedda att sova i.

I Finland har myndigheterna inte utfirdat nagra allmdnna bestdmmelser om den
maximala varaktigheten av skuggbildningen som orsakas av vindkraftverk eller om
grunderna for beddémningen av skuggbildningen. I miljéministeriets anvisningar for
planering av vindkraftsutbyggnad foreslds att man anvdnder sig av de
rekommendationer som andra lander har gett om begransning av blinkeffekter
(Miljéministeriet 2012).

I flera lander har gransvarden eller rekommendationer angetts om blinkeffekternas
acceptabla varaktighet. Till exempel i Danmark tilldmpas gransvardet maximum 10
timmar per ar i den verkliga situationen. I Sverige &r den motsvarande
rekommendationen atta timma per ar och 30 minuter om dagen.

Merkkikallio V136 x 15 x HH172 melu- ja varjostusmallinnusten selvitys SVE.docx
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3 RESULTATET AV BULLER- OCH SKUGGMODELLERINGARNA

3.1 Resultat av bullermodelleringen ISO 9613-2

De narmaste fritidsbostdderna och bostdderna &r beldgna pa ca 1,3 kilometers avstand
frdn det narmaste kraftverket. Inom gardsomrdden av de narmaste fritidbostdderna

och bostdderna underskrider bullernivderna enligt modelleringen 40 dB(A).
Berakningsresultaten presenteras i detalj i bilaga 1.
TOATT i = kil I rdl Fal TS
o [ ] o AN S H
: b N ;?"‘\\ % h?i‘n, : ‘3,;> o . o ¥
ADrgrna o gt = @ Vindkraftverk / Tuulivoimala (T1-T15)
o e Melutaso (NO STE 108,2 dB)
citeygrumds . L 35 dB(A |
pYor db{ 35 08

40 dB(A)

(O Mallinnuspiste (A-J)

- Lomarakennus / Fritidsbostad

T\ViksTrang

5?1 Norrhadk
' S

‘.

1km

/' P o .
: KA e B

[ T mard

Figur 2. Berdknade ljudnivder med vindkraftverk Vestas V136-3.45 MW “NO STE” enligt

standarden ISO 9613-2. Navhdjd = 172 m.
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Tabell 2. Berdknade bullernivaer enligt standarden ISO 9613-2 i objekt A-J.

ETRS89- ETRS89- Beraknings

Berdkningspunkt TM35 ™35 hajd "j(;';'('}{‘)’ﬁ
Ost Nord (m)
A Bostadhus (Langkujavégen 200) 244 392 7 07 85 10,0 4,0 36,3
B Fritidsbostad (Voitby L&ngtrasket) 243 772 7 009 284 12,8 4,0 37,0
C Bostadhus (Voitbyntie 480) 242 293 7 010 963 5,0 4,0 27,1
D Bostadshus (Kunintie 289) 244 642 7 012 253 5,0 4,0 29,7
E Bostadshus (Sandhedsvdgen 65) 245 754 7 011 805 10,0 4,0 33,2
F Bostadshus (Mullontie 128) 249 130 7 010 173 7,5 4,0 31,9

G Fritidsbostad/Scoutstuga

(Korpilahdenkuja 134) 248 995 7 007 749 10,0 4,0 36,1
HBostadshus (Kotkannevantie 269) 247 537 7 005 291 18,5 4,0 32,9
I Bostadshus (Klumpintie 171) 245 733 7 005 809 12,5 4,0 34,4
J Bostadshus (Klumpvégen 170) 245 136 7 006 355 10,0 4,0 35,8
3.2 Lagfrekventa ljudnivaer
Resultaten inomhus har jamforts med 3&tgardsgranser angett i Social- och
hdlsovardsministeriets forordning (545/2015). tgardsgrdanserna representerar

maximumvéarden som har uppgjorts for buller i nattetid i sddana utrymmen som &r
avsedda att sova i. Atgardsgrdnsen har &ven jamforts med ljudnivdn utanfor de
betraktade byggnaderna. I tabell 7 finns resultaten av den I3gfrekventa
bullermodelleringen samlade och jamférda med SHM:s tgardsgranser. Atgardsgransen
har dven jamforts med ljudnivan utanfér de betraktade byggnaderna. Ett negativt
vérde (-) i tabellen betyder att atgardsgransen underskrids och ett positivt varde (+) at
det dverskrids.

Tabell 3. Modelleringsresultat for lagfrekvent buller (V136-3.45 x 15 x HH172 “"NO
STE”) vid kdnsliga objekt jamfort med Social- och héalsovardsministeriets

atgardsgranser.
Ljudnivd utomhus Ljudnivd inomhus

L eq,1h - L eq,1h -

Byggnad anvisning om Hz anvisning om Hz
boendehilsa boendehilsa

inomhus inomhus
A Bostadshus (Langkujavédgen 200) 6,2 125 -7,6 50
B Fritidsbostad (Voitby L&ngtrasket) 6,5 125 -7,3 50
C Bostadshus (Voitbyntie 480) 0,0 125 -13,2 50
D Bostadshus (Kunintie 289) 1,7 125 -11,7 50
E Bostadshus (Sandhedsvégen 65) 4,0 125 -9,6 50
F Bostadshus (Mullontie 128) 3,3 125 -10,2 50
" 50
H Bostadshus (Kotkannevantie 269) 3,6 125 -10,0 50
I Bostadshus (Klumpintie 171) 4,9 125 -8,8 50
J Bostadshus (Klumpvagen 170) 5,9 125 -7,9 50

Merkkikallio V136 x 15 x HH172 melu- ja varjostusmallinnusten selvitys SVE.docx
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Lagfrekventa ljudniv@er underskrider atgardsgréansen fér alla byggnader, da
byggnadernas ljudisolering beaktas. De bostadsspecifika Iagfrekventa ljudnivaerna for
de narmaste byggnaderna finns presenterade i bilaga 2. Bostaderna har samma
bokstavskannetecken som i ISO 9613-2 modelleringen (bilaga 1).

3.3 Resultat av skuggmodelleringen

Real case, no forest

Enligt resultatet av “real case, no forest”-berdkningen underskrider skuggtiden 8
timmar per ar vid alla fritidsbostader och bostdder som ar beldgna i narheten av
vindkraftparken i alla berdakningspunkter (A-]). Resultaten av skuggmodelleringen
presenteras i detalj i bilaga 3.
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FCG DESIGN OCH PLANERING AB Buller- och 11 (14)
skuggmodelleringar V136 x
15 x HH172

13.6.2016

-} \ 1 A
@ Vindkraftverk / Tuulivoimala (T1-T15) @

Varjostus (real case, no forest)

Fsld n R \ g'
% f\xj.%’nn\fl PR "i & N\ i o =1 §
7C Fermna, 3ot %kf“’rv\: sﬁ:’ande?ﬁ G/ | T8

j E //’%3 N 10 h/a

|e Ygrum en ¢ . Yo 3
u %» v £ a0 o/ Sundba e 20h/a
-Asuinrakennus/ Bostad

J }/4 } - Lomarakennus / Fritidsbostad
4

(O Mallinnuspiste (A-J)

e xB.?-”\'::F’\\ 4
\\Wikstrand W

— e

2Va |kar £
u;i Velkkaala\,, ~+

Figur 3. Skuggmodellerlngen V136-3.45 MW x 15 x HH172, skogens skyddande effekt
har inte beaktats.

Real case, forest luke

Data om skogens hojd i skuggmodelleringen baserar sig pa Naturresursinstitutets
(Luke) flerkéllinventering av rikets skogar (MVMI) fran ar 2013, (Figur 4).
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Figur 4. Data om skogens héjd i skuggmodelleringen baserar sig pa
Naturresursinstitutets (Luke) flerkdllinventering av rikets skogar (MVMI) fran &r 2013.

Nar skogens skyddande effekt beaktas, blir skuggeffekterna enligt berdakningsresultat
betydligt lindrigare, (Figur 5).

Enligt resultatet av “real case, forest luke”-berdkningen underskrider skuggtiden 8
timmar per ar vid alla fritidsbostdder och bostdder som ar beldgna i narheten av
vindkraftsverken i alla berakningspunkter (A-]). Resultaten av skuggmodelleringen
presenteras i detalj i bilaga 4.
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FCG DESIGN OCH PLANERING AB Buller- och 13 (14)
skuggmodelleringar V136 x
15 x HH172

13.6.2016
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Figur 5. Skuggmodelleringen V136-3.45 MW
har beaktats.
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skuggmodelleringar V136 x
15 x HH172
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Tabell 8. Berdknade skuggtimmar per ar i naromradets berdkningspunkter, ndr skogens
skyddande effekt inte har beaktats "real case, no forest”

A Bostadshus (Langkujavédgen 200) 244 392 7 07 85 10,0 5x5 6:47
B Fritidsbostad (Voitby Langtrésket) 243 772 | 7 009 284 12,8 5x5 7:32
C Bostadshus (Voitbyntie 480) 242 293 | 7010963 5,0 5x5 0:00
D Bostadshus (Kunintie 289) 244 642 | 7 012 253 5,0 5x5 0:00
E Bostadshus (Sandhedsvégen 65) 245 754 | 7 011 805 10,0 5x5 0:00
F Bostadshus (Mullontie 128) 249130 | 7010173 7,5 5x5 0:00
G Fritidsbostad/Scoutstuga (Korpilahdenkuja 134) 248 995 | 7 007 749 10,0 5x5 5:24
H Bostadshus (Kotkannevantie 269) 247 537 | 7 005 291 18,5 5x5 0:00
I Bostadshuss (Klumpintie 171) 245733 | 7 005 809 12,5 5x5 0:00
J Bostadshus (Klumpvégen 170) 245136 | 7 006 355 10,0 5x5 0:00

Tabell 4. Berdaknade skuggtimmar per &r i ndromradets berdakningspunkter (HH147),
ndr skogens skyddande effekt har beaktats "real case, forest luke”

A Bostadshus (Langkujavédgen 200) 244 392 7 07 85 10,0 5x5 6:47
B Fritidsbostad (Voitby Langtrésket) 243 772 | 7 009 284 12,8 5x5 0:00
C Bostadshus (Voitbyntie 480) 242 293 | 7010963 5,0 5x5 0:00
D Bostadshus (Kunintie 289) 244 642 | 7 012 253 5,0 5x5 0:00
E Bostadshus (Sandhedsvégen 65) 245 754 | 7 011 805 10,0 5x5 0:00
F Bostadshus (Mullontie 128) 249130 | 7010173 7,5 5x5 0:00
G Fritidsbostad/Scoutstuga (Korpilahdenkuja 134) 248 995 | 7 007 749 10,0 5x5 0:00
H Bostadshus (Kotkannevantie 269) 247 537 | 7 005 291 18,5 5x5 0:00
I Bostadshus (Klumpintie 171) 245 733 | 7 005 809 12,5 5x5 0:00
J Bostadshus (Klumpvagen 170) 245 136 | 7 006 355 10,0 5x5 0:00

FCG Design och planering Ab

Hans Vadback Jakob Kjellman
Ins. Utarbetare MMT Kvalitetsgranskning/Godkannare
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FCG DESIGN OCH PLANERING AB Buller- och
skuggmodelleringar V136
x 15 x HH172
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Bilagal: Resultat av bullermodelleringen MM OH2/2014
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DECIBEL - Main Result
Calculation: V136-3.45 x 15 x HH172 NO STE (108,2 dB)

Calculation is done according to Finnish guideline ““Ympéristéhallinnon

ohjeita 2 | 20147~ from the Ministry of the Environment of Finland

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89

WTGs

T1
T10
11
T12
T13
T14
Ti5
T
T3
T4
5
T6
T
T8
T9

East

247 894
246 126
245712
245 517
245 281
245 200
244 881
247 294
246 855
247 445
246 950
246 864
246 326
246 247
246 160

North

7 008 402
7007 532
7007 870
7008 318
7 009 344
7 009 948
7 008 680
7 008 259
7007 441
7 006 854
7008 670
7 009 208
7009 461
7010 081
7008 681

Z Row
data/Description

[m]
20,0T1
23,2 T10
15,0 T11
15,0 T12
17,5 T13
17,5 T14
15,0 T15
23,6 T2
250 T3
26,8 T4
25,0 T5
20,3 T6
17,7 T7
21578
29,6 T9

f) From other hub height

Calculation Results

Sound Level
Noise sensitive area

No. Name

A Asuinrakennus (Langkujavégen 200)
B Lomarakennus (Voitby Langtrasket)

G Lomarakennus/Partiomaja (Korpilahdenkuja 134)
H Asuinrakennus (Kotkannevantie 269)
I Asuinrakennus (Klumpintie 171)

C Asuinrakennus (Voitbyntie 480)
D Asuinrakennus (Kunintie 289)

E Asuinrakennus (Sandhedsvagen 65)

F Asuinrakennus (Mullontie 128)

Licensed user:
FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666

Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 9:39/3.0.619

WTG type
Valid Manufact. Type-generator Power, Rotor
rated  diameter
[kw]  [m]
Yes VESTAS V136-3.45-3450 3450 136,0
Yes VESTAS V136-3.45-3450 3450 136,0
Yes VESTAS  V136-3.45-3450 3450 136,0
Yes VESTAS V136-3.45-3450 3450 136,0
Yes VESTAS V136-3.45-3450 3450 136,0
Yes VESTAS V136-3.45-3450 3450 136,0
Yes VESTAS V136-3.45-3450 3450 136,0
Yes VESTAS V136-3.45-3450 3450 136,0
Yes VESTAS  V136-3.45-3450 3450 136,0
Yes VESTAS V136-3.45-3450 3450 136,0
Yes VESTAS V136-3.45-3450 3450 136,0
Yes VESTAS V136-3.45-3450 3450 136,0
Yes VESTAS V136-3.45-3450 3450 136,0
Yes VESTAS  V136-3.45-3450 3450 136,0
Yes VESTAS V136-3.45-3450 3450 136,0
East North
244 392 7 007 085
243 772 7 009 284
242 293 7 010 963
244 642 7012 253
245 754 7 011 805
249130 7010 173
248 995 7 007 749
247 537 7 005 291
245 733 7 005 809
245 136 7 006 355

J Asuinrakennus (Klumpvagen 170)

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Scale 1:125 000

Noise data

Hub

height
[m]

172,0 USER
172,0 USER
172,0 USER
172,0 USER
172,0 USER
172,0 USER
172,0 USER
172,0 USER
172,0 USER
172,0 USER
172,0 USER
172,0 USER
172,0 USER
172,0 USER
172,0 USER

Mode 0 - Clean blade 108,2
Mode 0 - Clean blade 108,2
Mode 0 - Clean blade 108,2
Mode 0 - Clean blade 108,2
Mode 0 - Clean blade 108,2
Mode 0 - Clean blade 108,2
Mode 0 - Clean blade 108,2
Mode 0 - Clean blade 108,2
Mode 0 - Clean blade 108,2
Mode 0 - Clean blade 108,2
Mode 0 - Clean blade 108,2
Mode 0 - Clean blade 108,2
Mode 0 - Clean blade 108,2
Mode 0 - Clean blade 108,2
Mode 0 - Clean blade 108,2

Z  Imission
height

[m]
10,0
12,8
5,0
5,0
10,0
7,5
10,0
18,5
12,5
10,0

[m]

4,0
4,0
4,0
4,0
4,0
4,0
4,0
4,0
4,0
4,0

Creator Name

Demands Sound Level

Noise

[dB(A)]
40,0
40,0
40,0
40,0
40,0
40,0
40,0
40,0
40,0
40,0

Noise sensitive area

Wind

speed

[m/s]
8,0
8,0
8,0
8,0
8,0
8,0
8,0
8,0
8,0
8,0
8,0
8,0
8,0
8,0
8,0

From Distance to

WTGs

[dB(A)]

36,3
37,0
27.1
29,7
33,2
31,9
36,1
32,9
34,4
35,8

noise
demand

[m]
511
372

2263
1577
946
1304
476
844
821
567

10.6.2016 11:13/1

Status

From other hub height
From other hub height
From other hub height
From other hub height
From other hub height
From other hub height
From other hub height
From other hub height
From other hub height
From other hub height
From other hub height
From other hub height
From other hub height
From other hub height
From other hub height

LwA,ref Pure

tones
[dB(A)]
108,2 No f
108,2 No f
108,2 No f
108,2 No f
108,2 No f
108,2 No f
108,2 No f
108,2 No f
108,2 No f
108,2 No f
108,2 No f
108,2 No f
108,2 No f
108,2 No f
108,2 No f

Demands fulfilled ?

Noise 2dB
penalty
applied for
one or
more
WTGs
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
windPRO
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Merkkikallio

DECIBEL - Main Result
Calculation: V136-3.45 x 15 x HH172 NO STE (108,2 dB)

Distances (m)

WTG A B c D E F G H | J
T1 3739 4212 6154 5037 4017 2158 1279 3129 3373 3432
T10 1790 2932 5140 4945 4286 3997 2875 2646 1766 1537
T11 1535 2399 4607 4508 3932 4118 3282 3157 2060 1620
T12 1668 1993 4167 4028 3492 4058 3521 3637 2517 1998
T13 2425 1509 3396 2976 2504 3934 4039 4635 3561 2990
T14 2972 1574 3076 2370 1936 3934 4383 5207 4170 3591
T15 1667 1262 3448 3578 3242 4500 4215 4303 2993 2337
T2 3128 3665 5681 4791 3863 2650 1774 2976 2903 2876
T3 2487 3589 5759 5293 4497 3552 2160 2254 1979 2032
T4 3060 4401 6585 6079 5228 3719 1788 1565 2004 2361
T5 3007 3234 5187 4259 3353 2646 2241 3427 3107 2939
T6 3256 3091 4892 3767 2822 2461 2581 3972 3580 3333
T7 3061 2558 4300 3258 2411 2891 3168 4339 3697 3324
T8 3521 2598 4048 2699 1792 2882 3601 4957 4300 3885
T9 2380 2461 4486 3878 3148 3321 2982 3657 2901 2540

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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10.6.2016 9:39/3.0.619

DECIBEL - Detailed results
Calculation: V136-3.45 x 15 x HH172 NO STE (108,2 dB)Noise calculation model: 1SO 9613-2 Finland 8,0 m/s
Assumptions

Calculated L(DW) = LWA,ref + K + Dc - (Adiv + Aatm + Agr + Abar + Amisc) - Cmet

(when calculated with ground attenuation, then Dc = Domega)

LWA ref: Sound pressure level at WTG

K: Pure tone

Dc: Directivity correction

Adiv: the attenuation due to geometrical divergence
Aatm: the attenuation due to atmospheric absorption
Agr: the attenuation due to ground effect

Abar: the attenuation due to a barrier

Amisc: the attenuation due to miscellaneous other effects
Cmet: Meteorological correction

Calculation Results

Noise sensitive area: A Asuinrakennus (Langkujavagen 200)

WTG Wind speed: 8,0 m/s
No. Distance Sound distance Penalty Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet
[m] [m] [dB]  [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
T1 3739 3743 0 17,22 108,2 0,00 82,46 - - 0,00 0,00 - 0,00
T10 1790 1799 0 27,50 108,2 0,00 76,10 - - 0,00 0,00 - 0,00
T11 1535 1544 0 29,50 108,2 0,00 74,78 - - 0,00 0,00 - 0,00
T12 1668 1677 0 28,43 108,2 0,00 75,49 - - 0,00 0,00 - 0,00
T13 2425 2432 0 23,39 108,2 0,00 78,72 - - 0,00 0,00 - 0,00
T14 2972 2977 0 20,52 108,2 0,00 80,48 - - 0,00 0,00 - 0,00
T15 1667 1676 0 28,44 108,2 0,00 75,48 - - 0,00 0,00 - 0,00
T2 3128 3133 0 19,79 108,2 0,00 80,92 - - 0,00 0,00 - 0,00
T3 2 487 2494 0 23,04 108,2 0,00 78,94 - - 0,00 0,00 - 0,00
T4 3060 3065 0 20,11 108,2 0,00 80,73 - - 0,00 0,00 - 0,00
T5 3007 3013 0 20,36 108,2 0,00 80,58 - - 0,00 0,00 - 0,00
T6 3256 3261 0 19,22 108,2 0,00 81,27 - - 0,00 0,00 - 0,00
T7 3061 3066 0 20,10 108,2 0,00 80,73 - - 0,00 0,00 - 0,00
T8 3521 3525 0 18,09 108,2 0,00 81,94 - - 0,00 0,00 - 0,00
T9 2380 2387 0 23,64 108,2 0,00 78,56 - - 0,00 0,00 - 0,00
Sum 36,25

- Data undefined due to calculation with octave data

Noise sensitive area: B Lomarakennus (Voitby Langtrasket)

WTG Wind speed: 8,0 m/s
No. Distance Sound distance Penalty Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet
[m] [m] [dB]  [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
T1 4212 4216 0 15,49 108,2 0,00 83,50 - - 0,00 0,00 - 0,00
T10 2932 2937 0 20,72 108,2 0,00 80,36 - - 0,00 0,00 - 0,00
T11 2399 2 405 0 23,54 108,2 0,00 78,62 - - 0,00 0,00 - 0,00
T12 1993 2000 0 26,07 108,2 0,00 77,02 - - 0,00 0,00 - 0,00
T13 1509 1519 0 29,71 108,2 0,00 74,63 - - 0,00 0,00 - 0,00
T14 1574 1583 0 29,18 108,2 0,00 74,99 - - 0,00 0,00 - 0,00
T15 1262 1273 0 31,96 108,2 0,00 73,10 - - 0,00 0,00 - 0,00
T2 3665 3670 0 17,51 108,2 0,00 82,29 - - 0,00 0,00 - 0,00
T3 3589 3593 0 17,81 108,2 0,00 82,11 - - 0,00 0,00 - 0,00
T4 4 401 4 404 0 14,85 108,2 0,00 83,88 - - 0,00 0,00 - 0,00
T5 3234 3239 0 19,31 108,2 0,00 81,21 - - 0,00 0,00 - 0,00
T6 3091 3096 0 19,97 108,2 0,00 80,81 - - 0,00 0,00 - 0,00
T7 2558 2564 0 22,64 108,2 0,00 79,18 - - 0,00 0,00 - 0,00
T8 2598 2604 0 22,43 108,2 0,00 79,31 - - 0,00 0,00 - 0,00
T9 2 461 2 468 0 23,18 108,2 0,00 78,85 - - 0,00 0,00 - 0,00
Sum 37,00

- Data undefined due to calculation with octave data
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Calculated:

10.6.2016 9:39/3.0.619

DECIBEL - Detailed results
Calculation: V136-3.45 x 15 x HH172 NO STE (108,2 dB)Noise calculation model: 1SO 9613-2 Finland 8,0 m/s
Noise sensitive area: C Asuinrakennus (Voitbyntie 480)

WTG Wind speed: 8,0 m/s
No. Distance Sound distance Penalty Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet
[m] [m] [dB]  [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
T1 6 154 6 156 0 10,31 108,2 0,00 86,79 - - 0,00 0,00 - 0,00
T10 5 140 5143 0 12,61 108,2 0,00 85,23 - - 0,00 0,00 - 0,00
T11 4 607 4610 0 14,19 108,2 0,00 84,27 - - 0,00 0,00 - 0,00
T12 4167 4170 0 15,65 108,2 0,00 83,40 - - 0,00 0,00 - 0,00
T13 3 396 3400 0 18,61 108,2 0,00 81,63 - - 0,00 0,00 - 0,00
T14 3076 3082 0 20,03 108,2 0,00 80,78 - - 0,00 0,00 - 0,00
T15 3448 3453 0 18,39 108,2 0,00 81,76 - - 0,00 0,00 - 0,00
T2 5681 5684 0 11,31 108,2 0,00 86,09 - - 0,00 0,00 - 0,00
T3 5759 5762 0 11,14 108,2 0,00 86,21 - - 0,00 0,00 - 0,00
T4 6 585 6 587 0 947 108,2 0,00 87,37 - - 0,00 0,00 - 0,00
T5 5187 5190 0 12,48 108,2 0,00 85,30 - - 0,00 0,00 - 0,00
T6 4 892 4 896 0 13,32 108,2 0,00 84,80 - - 0,00 0,00 - 0,00
T7 4 300 4 304 0 15,19 108,2 0,00 83,68 - - 0,00 0,00 - 0,00
T8 4048 4 052 0 16,07 108,2 0,00 83,15 - - 0,00 0,00 - 0,00
T9 4 486 4 491 0 14,57 108,2 0,00 84,05 - - 0,00 0,00 - 0,00
Sum 27,08
- Data undefined due to calculation with octave data
Noise sensitive area: D Asuinrakennus (Kunintie 289)
WTG Wind speed: 8,0 m/s
No. Distance Sound distance Penalty Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet
[m] [m] [dB]  [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
T1 5037 5040 0 12,90 108,2 0,00 85,05 - - 0,00 0,00 - 0,00
T10 4 945 4949 0 13,16 108,2 0,00 84,89 - - 0,00 0,00 - 0,00
T11 4 508 4512 0 14,50 108,2 0,00 84,09 - - 0,00 0,00 - 0,00
T12 4028 4032 0 16,14 108,2 0,00 83,11 - - 0,00 0,00 - 0,00
T13 2976 2982 0 20,50 108,2 0,00 80,49 - - 0,00 0,00 - 0,00
T14 2 370 2377 0 23,71 108,2 0,00 78,52 - - 0,00 0,00 - 0,00
T15 3578 3583 0 17,86 108,2 0,00 82,08 - - 0,00 0,00 - 0,00
T2 4791 4794 0 13,62 108,2 0,00 84,61 - - 0,00 0,00 - 0,00
T3 5293 5 296 0 12,29 108,2 0,00 85,48 - - 0,00 0,00 - 0,00
T4 6 079 6 082 0 10,47 108,2 0,00 86,68 - - 0,00 0,00 - 0,00
T5 4 259 4263 0 15,33 108,2 0,00 83,59 - - 0,00 0,00 - 0,00
T6 3767 3771 0 17,11 108,2 0,00 82,53 - - 0,00 0,00 - 0,00
T7 3258 3263 0 19,21 108,2 0,00 81,27 - - 0,00 0,00 - 0,00
T8 2 699 2 705 0 21,89 108,2 0,00 79,64 - - 0,00 0,00 - 0,00
T9 3878 3883 0 16,69 108,2 0,00 82,78 - - 0,00 0,00 - 0,00
Sum 29,72
- Data undefined due to calculation with octave data
Noise sensitive area: E Asuinrakennus (Sandhedsvéagen 65)
WTG Wind speed: 8,0 m/s
No. Distance Sound distance Penalty Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet
[m] [m] [dB]  [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
Tl 4017 4021 0 16,18 108,2 0,00 83,09 - - 0,00 0,00 - 0,00
T10 4 286 4 290 0 15,24 108,2 0,00 83,65 - - 0,00 0,00 - 0,00
T11 3932 3936 0 16,49 108,2 0,00 82,90 - - 0,00 0,00 - 0,00
T12 3492 3497 0 18,21 108,2 0,00 81,87 - - 0,00 0,00 - 0,00
T13 2504 2510 0 2294 108,2 0,00 78,99 - - 0,00 0,00 - 0,00
T14 1936 1944 0 26,46 108,2 0,00 76,78 - - 0,00 0,00 - 0,00
T15 3242 3247 0 19,28 108,2 0,00 81,23 - - 0,00 0,00 - 0,00
T2 3863 3867 0 16,75 108,2 0,00 82,75 - - 0,00 0,00 - 0,00
T3 4 497 4 501 0 14,54 108,2 0,00 84,07 - - 0,00 0,00 - 0,00
T4 5228 5231 0 12,36 108,2 0,00 85,37 - - 0,00 0,00 - 0,00
T5 3353 3358 0 18,79 108,2 0,00 81,52 - - 0,00 0,00 - 0,00
T6 2 822 2 828 0 21,26 108,2 0,00 80,03 - - 0,00 0,00 - 0,00
T7 2411 2417 0 23,47 108,2 0,00 78,67 - - 0,00 0,00 - 0,00
T8 1792 1801 0 27,48 108,2 0,00 76,11 - - 0,00 0,00 - 0,00
T9 3148 3153 0 19,70 108,2 0,00 80,98 - - 0,00 0,00 - 0,00
Sum 33,20

- Data undefined due to calculation with octave data
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DECIBEL - Detailed results
Calculation: V136-3.45 x 15 x HH172 NO STE (108,2 dB)Noise calculation model: 1SO 9613-2 Finland 8,0 m/s
Noise sensitive area: F Asuinrakennus (Mullontie 128)

WTG Wind speed: 8,0 m/s
No. Distance Sound distance Penalty Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet
[m] [m] [dB]  [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
T1 2158 2 165 0 24,99 108,2 0,00 77,71 - - 0,00 0,00 - 0,00
T10 3997 4001 0 16,25 108,2 0,00 83,04 - - 0,00 0,00 - 0,00
T11 4118 4122 0 15,82 108,2 0,00 83,30 - - 0,00 0,00 - 0,00
T12 4058 4062 0 16,03 108,2 0,00 83,17 - - 0,00 0,00 - 0,00
T13 3934 3938 0 16,48 108,2 0,00 82,91 - - 0,00 0,00 - 0,00
T14 3934 3938 0 16,48 108,2 0,00 82,90 - - 0,00 0,00 - 0,00
T15 4 500 4 504 0 14,53 108,2 0,00 84,07 - - 0,00 0,00 - 0,00
T2 2 650 2 656 0 22,15 108,2 0,00 79,49 - - 0,00 0,00 - 0,00
T3 3552 3557 0 17,96 108,2 0,00 82,02 - - 0,00 0,00 - 0,00
T4 3719 3724 0 17,29 108,2 0,00 82,42 - - 0,00 0,00 - 0,00
T5 2 646 2 652 0 2217 108,2 0,00 79,47 - - 0,00 0,00 - 0,00
T6 2461 2 468 0 23,18 108,2 0,00 78,85 - - 0,00 0,00 - 0,00
T7 2891 2 896 0 20,92 108,2 0,00 80,24 - - 0,00 0,00 - 0,00
T8 2882 2888 0 20,96 108,2 0,00 80,21 - - 0,00 0,00 - 0,00
T9 3321 3327 0 18,93 108,2 0,00 81,44 - - 0,00 0,00 - 0,00
Sum 31,85

- Data undefined due to calculation with octave data

Noise sensitive area: G Lomarakennus/Partiomaja (Korpilahdenkuja 134)

WTG Wind speed: 8,0 m/s
No. Distance Sound distance Penalty Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet
[m] [m] [dB]  [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
T1 1279 1291 0 31,78 108,2 0,00 73,22 - - 0,00 0,00 - 0,00
T10 2 875 2880 0 21,00 108,2 0,00 80,19 - - 0,00 0,00 - 0,00
T11 3282 3287 0 19,10 108,2 0,00 81,34 - - 0,00 0,00 - 0,00
T12 3521 3525 0 18,09 108,2 0,00 81,94 - - 0,00 0,00 - 0,00
T13 4 039 4043 0 16,10 108,2 0,00 83,13 - - 0,00 0,00 - 0,00
T14 4383 4 386 0 14,91 108,2 0,00 83,84 - - 0,00 0,00 - 0,00
T15 4215 4218 0 15,48 108,2 0,00 83,50 - - 0,00 0,00 - 0,00
T2 1774 1783 0 27,61 108,2 0,00 76,03 - - 0,00 0,00 - 0,00
T3 2 160 2168 0 24,98 108,2 0,00 77,72 - - 0,00 0,00 - 0,00
T4 1788 1797 0 27,51 108,2 0,00 76,09 - - 0,00 0,00 - 0,00
T5 2241 2248 0 24,48 108,2 0,00 78,04 - - 0,00 0,00 - 0,00
T6 2581 2 587 0 22,52 108,2 0,00 79,25 - - 0,00 0,00 - 0,00
T7 3168 3173 0 19,61 108,2 0,00 81,03 - - 0,00 0,00 - 0,00
T8 3601 3606 0 17,76 108,2 0,00 82,14 - - 0,00 0,00 - 0,00
T9 2982 2988 0 20,47 108,2 0,00 80,51 - - 0,00 0,00 - 0,00
Sum 36,09
- Data undefined due to calculation with octave data
Noise sensitive area: H Asuinrakennus (Kotkannevantie 269)
WTG Wind speed: 8,0 m/s
No. Distance Sound distance Penalty Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet
[m] [m] [dB]  [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
T1 3129 3134 0 19,79 108,2 0,00 80,92 - - 0,00 0,00 - 0,00
T10 2 646 2 652 0 22,17 108,2 0,00 79,47 - - 0,00 0,00 - 0,00
T11 3157 3162 0 19,66 108,2 0,00 81,00 - - 0,00 0,00 - 0,00
T12 3637 3640 0 17,62 108,2 0,00 82,22 - - 0,00 0,00 - 0,00
T13 4 635 4 638 0 14,10 108,2 0,00 84,33 - - 0,00 0,00 - 0,00
T14 5 207 5209 0 12,42 108,2 0,00 85,34 - - 0,00 0,00 - 0,00
T15 4 303 4 306 0 15,18 108,2 0,00 83,68 - - 0,00 0,00 - 0,00
T2 2976 2981 0 20,51 108,2 0,00 80,49 - - 0,00 0,00 - 0,00
T3 2254 2261 0 24,40 108,2 0,00 78,09 - - 0,00 0,00 - 0,00
T4 1 565 1575 0 29,25 108,2 0,00 74,94 - - 0,00 0,00 - 0,00
T5 3427 3432 0 18,48 108,2 0,00 81,71 - - 0,00 0,00 - 0,00
T6 3972 3975 0 16,34 108,2 0,00 82,99 - - 0,00 0,00 - 0,00
T7 4 339 4342 0 15,06 108,2 0,00 83,75 - - 0,00 0,00 - 0,00
T8 4 957 4960 0 13,13 108,2 0,00 84,91 - - 0,00 0,00 - 0,00
T9 3657 3661 0 17,54 108,2 0,00 82,27 - - 0,00 0,00 - 0,00
Sum 32,87

- Data undefined due to calculation with octave data

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 10.6.2016 11:13 / 5 windPRO



Project: Licensed user:
Merkkikallio FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 9:39/3.0.619

DECIBEL - Detailed results
Calculation: V136-3.45 x 15 x HH172 NO STE (108,2 dB)Noise calculation model: 1SO 9613-2 Finland 8,0 m/s
Noise sensitive area: | Asuinrakennus (Klumpintie 171)

WTG Wind speed: 8,0 m/s
No. Distance Sound distance Penalty Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet
[m] [m] [dB]  [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
T1 3373 3377 0 18,71 108,2 0,00 81,57 - - 0,00 0,00 - 0,00
T10 1766 1775 0 27,68 108,2 0,00 75,98 - - 0,00 0,00 - 0,00
T11 2 060 2 067 0 25,63 108,2 0,00 77,31 - - 0,00 0,00 - 0,00
T12 2517 2522 0 22,88 108,2 0,00 79,04 - - 0,00 0,00 - 0,00
T13 3561 3565 0 17,93 108,2 0,00 82,04 - - 0,00 0,00 - 0,00
T14 4170 4174 0 15,64 108,2 0,00 83,41 - - 0,00 0,00 - 0,00
T15 2993 2998 0 20,43 108,2 0,00 80,54 - - 0,00 0,00 - 0,00
T2 2903 2908 0 20,86 108,2 0,00 80,27 - - 0,00 0,00 - 0,00
T3 1979 1987 0 26,16 108,2 0,00 76,96 - - 0,00 0,00 - 0,00
T4 2 004 2012 0 25,99 108,2 0,00 77,07 - - 0,00 0,00 - 0,00
T5 3107 3112 0 19,89 108,2 0,00 80,86 - - 0,00 0,00 - 0,00
T6 3580 3584 0 17,85 108,2 0,00 82,09 - - 0,00 0,00 - 0,00
T7 3697 3701 0 17,38 108,2 0,00 82,37 - - 0,00 0,00 - 0,00
T8 4 300 4303 0 15,19 108,2 0,00 83,68 - - 0,00 0,00 - 0,00
T9 2901 2907 0 20,86 108,2 0,00 80,27 - - 0,00 0,00 - 0,00
Sum 34,36
- Data undefined due to calculation with octave data
Noise sensitive area: J Asuinrakennus (Klumpvéagen 170)
WTG Wind speed: 8,0 m/s
No. Distance Sound distance Penalty Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet
[m] [m] [dB]  [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
T1 3432 3437 0 18,46 108,2 0,00 81,72 - - 0,00 0,00 - 0,00
T10 1537 1548 0 29,47 108,2 0,00 74,79 - - 0,00 0,00 - 0,00
T11 1620 1629 0 28,81 108,2 0,00 75,24 - - 0,00 0,00 - 0,00
T12 1998 2 006 0 26,04 108,2 0,00 77,05 - - 0,00 0,00 - 0,00
T13 2 990 2 995 0 20,44 108,2 0,00 80,53 - - 0,00 0,00 - 0,00
T14 3591 3595 0 17,81 108,2 0,00 82,11 - - 0,00 0,00 - 0,00
T15 2337 2343 0 23,90 108,2 0,00 78,40 - - 0,00 0,00 - 0,00
T2 2 876 2 882 0 20,99 108,2 0,00 80,19 - - 0,00 0,00 - 0,00
T3 2032 2040 0 25,80 108,2 0,00 77,19 - - 0,00 0,00 - 0,00
T4 2 361 2 368 0 23,76 108,2 0,00 78,49 - - 0,00 0,00 - 0,00
T5 2939 2 945 0 20,68 108,2 0,00 80,38 - - 0,00 0,00 - 0,00
T6 3333 3338 0 18,88 108,2 0,00 81,47 - - 0,00 0,00 - 0,00
T7 3324 3328 0 18,92 108,2 0,00 81,44 - - 0,00 0,00 - 0,00
T8 3885 3889 0 16,66 108,2 0,00 82,80 - - 0,00 0,00 - 0,00
T9 2 540 2 547 0 22,74 108,2 0,00 79,12 - - 0,00 0,00 - 0,00
Sum 35,78

- Data undefined due to calculation with octave data
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Calculated:

10.6.2016 9:39/3.0.619

DECIBEL - Assumptions for noise calculation
Calculation: V136-3.45 x 15 x HH172 NO STE (108,2 dB)Noise calculation model: 1SO 9613-2 Finland 8,0 m/s

Noise calculation model:

1SO 9613-2 Finland
Wind speed:

8,0 m/s

Ground attenuation:

General, fixed, Ground factor: 0,4

Meteorological coefficient, CO:

0,0 dB
Type of demand in calculation:

1: WTG noise is compared to demand (DK, DE, SE, NL etc.)

Noise values in calculation:

All noise values are mean values (Lwa) (Normal)

Pure tones:

Pure and Impulse tone penalty are added to WTG source noise

Height above ground level, when no value in NSA object:

4,0 m Don't allow override of model height with height from NSA object
Deviation from "official” noise demands. Negative is more restrictive, positive is less restrictive.:
0,0 dB(A)

Octave data required

Air absorption

63 125 250 500 1000 2000 4000 8000
[db/km] [db/km] [db/km] [db/km] [db/km] [db/km] [db/km] [db/km]
0,1 0,4 11 2,4 41 88 266 950

WTG: VESTAS V136-3.45 3450 136.0 !0!
Noise: Mode 0 - Clean blade 108,2

Source Source/Date Creator Edited
Manufacturer 23.11.2015 USER  27.5.2016 13:02
Based on Document no.: DMS 0055-9919 V00

Octave data

Status Hub height Wind speed LwA,ref Pure tones 63 125 250 500 1000 2000 4000 8000
[m] [m/s]  [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
From other hub height 172,0 8,0 108,2 No 86,7 95,0 96,9 101,0 104,3 102,2 90,8 68,6

NSA: Asuinrakennus (Langkujavégen 200)-A
Predefined calculation standard:
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 40,0 dB(A)
No distance demand

NSA: Lomarakennus (Voitby L&ngtrasket)-B
Predefined calculation standard:
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 40,0 dB(A)
No distance demand

NSA: Asuinrakennus (Voitbyntie 480)-C
Predefined calculation standard:
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 40,0 dB(A)
No distance demand

NSA: Asuinrakennus (Kunintie 289)-D
Predefined calculation standard:
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 40,0 dB(A)
No distance demand
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Calculation: V136-3.45 x 15 x HH172 NO STE (108,2 dB)Noise calculation model: 1SO 9613-2 Finland 8,0 m/s

NSA: Asuinrakennus (Sandhedsvégen 65)-E
Predefined calculation standard:
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 40,0 dB(A)
No distance demand

NSA: Asuinrakennus (Mullontie 128)-F
Predefined calculation standard:
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 40,0 dB(A)
No distance demand

NSA: Lomarakennus/Partiomaja (Korpilahdenkuja 134)-G
Predefined calculation standard:
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 40,0 dB(A)
No distance demand

NSA: Asuinrakennus (Kotkannevantie 269)-H
Predefined calculation standard:
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 40,0 dB(A)
No distance demand

NSA: Asuinrakennus (Klumpintie 171)-1
Predefined calculation standard:
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 40,0 dB(A)
No distance demand

NSA: Asuinrakennus (Klumpvéagen 170)-J
Predefined calculation standard:
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 40,0 dB(A)
No distance demand

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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DECIBEL - Map 8,0 m/s
Calculation: V136-3.45 x 15 x HH172 NO STE (108,2 dB)Noise calculation model: 1SO 9613-2 Finland 8,0 m/s

SN B e
] i
3 1

Noise [dB(A)]

0 500 1000 1500 2000 m
Map: Peruskarttarasteri , Print scale 1:50 000, Map center Finish TM ETRS-TM35FIN-ETRS89 East: 246 344 North: 7 008 467
New WTG Noise sensitive area

Noise calculation model: 1SO 9613-2 Finland. Wind speed: 8,0 m/s
Height above sea level from active line object

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk w620611:1370  WINAPRO



Py
e

°®
[ ]
°
C
e ®
®
°
°
°
s
®
K
o.“ ¢
[ ) [ }
L] ee
‘0 °
°
°
[ )
[ ]
°
[ ]
® »
> 3
° ]
LY °
[ ]
'?‘30 ..00
°
[ ]
°
®
' 4 XN .
P
[ 4
... ! °
® o
'
° ° S
L 4
g .
“ °
)

@D

h a8
\\§ U o o @ Tuulivoimala / Vindkraftverk (T1-T15)
° Melutaso/Bullernivd (NO STE 108,2 dB)
® 35 dB(A)
B8
40 dB(A)

g W i S L B

VAN XTI T RS AN OIS Y

oS
Lo s e
[
Asuinrakennus / Bostad
o\ QQ‘ Lomarakennus / Fritidsbostad

(O Mallinnuskohde/ Berakningsobjekt (A-])

LU AN o m— e S
A\ N Ny i TN

\ ———

Lanv backen

IASANT ) G 13V N oSS

W

franik Yoy~ W\ N ; YA
qu?l TOQttI A /\. \\))\ S\J‘,[ﬁj‘ \‘UJ \ I( (S
®e
o .‘ °
®
° Q"fﬂﬂ?‘f@?@ NN dh VY DAY
.. ®
[ ]

Wil

:&kH T WL A OO DAY
R |

[RZE NN AP NNANR( ...

7P YR T SR\ PN

— A T

n
e NS DAL A"\'\\“*\ ;’,y\“‘rﬁjy;‘«\{}‘&‘\ T/ L

\ 0)




FCG DESIGN OCH PLANERING AB Buller- och
skuggmodelleringar V136
x 15 x HH172

13.6.2016 Bilaga 2

Bilaga 2: Bostadsspecifika resultat for lagfrekvent buller (A-J)

Merkkikallio V136 x 15 x HH172 melu- ja varjostusmallinnusten selvitys SVE.docx



FCG Suunnittelu ja Tekniikka Oy 2.9.2016

Lagfrekvent buller utom- och inomhus, A Bostad (Langkujavagen 200),
Ljudisolering enligt DS01284

100 0
= | judniva ute dB

90 o
Ljudniva inne dB

80

Shv férordning om boendehalsa
_________________________________________________ 545/2015 atgardsgranserna, dB

Uppgifter fér bostader och kraftverk

framgdr av WindPro-raporten:

- - e = Kraftverk navhojd st

Vestas V136 3.45MW, NO STE 3,45

MW, 172 m, 15

- Berakningen ar gjord enligt YM 2/2014
"Modellering av buller frén
vindkraftverk":

—— -— - Ljudet avtar geometriskt fran

punktutsldappet, markens dampande

effekt enligt DS01284 och luften

— -~ - — absorption enligt ISO09613-1:1996

+15°C 70% RH.

Tersens oviktade ljudniva L., dB

40 50 63 80 100 125 160 200
Tersens medelfrekvens, Hz

Q:\Hki\P225\P22555_02_Bobacken_vindkraftspark\C_suunnittelu\C2_tyo\WindPro\Decibel\Matalataajuinen\Matalataajuinen_V136 x
15 x HH172_NO STE - SWE.xIsm Laskenta



FCG Suunnittelu ja Tekniikka Oy 2.9.2016

Lagfrekvent buller utom- och inomhus, B Fritidsbosta (Voitby Langtrasket),
Ljudisolering enligt DS01284

100 0
= | judniva ute dB

90 o
Ljudniva inne dB

80

Shv férordning om boendehalsa
_________________________________________________ 545/2015 atgardsgranserna, dB

Uppgifter fér bostader och kraftverk

framgdr av WindPro-raporten:

- - e = Kraftverk navhojd st

Vestas V136 3.45MW, NO STE 3,45

MW, 172 m, 15

- Berakningen ar gjord enligt YM 2/2014
"Modellering av buller frén
vindkraftverk":

—— -— - Ljudet avtar geometriskt fran

punktutsldappet, markens dampande

effekt enligt DS01284 och luften

— -~ - — absorption enligt ISO09613-1:1996

+15°C 70% RH.

Tersens oviktade ljudniva L., dB

40 50 63 80 100 125 160 200
Tersens medelfrekvens, Hz

Q:\Hki\P225\P22555_02_Bobacken_vindkraftspark\C_suunnittelu\C2_tyo\WindPro\Decibel\Matalataajuinen\Matalataajuinen_V136 x
15 x HH172_NO STE - SWE.xIsm Laskenta



FCG Suunnittelu ja Tekniikka Oy 2.9.2016

Lagfrekvent buller utom- och inomhus, C Bostad (Voitbyntie 480),
Ljudisolering enligt DS01284

100 0
= | judniva ute dB

90 o
Ljudniva inne dB

80

Shv férordning om boendehalsa
545/2015 atgardsgranserna, dB

Uppgifter fér bostader och kraftverk
framgdr av WindPro-raporten:
Kraftverk navhojd st
Vestas V136 3.45MW, NO STE 3,45
MW, 172 m, 15

Berakningen ar gjord enligt YM 2/2014
"Modellering av buller frén
vindkraftverk":

Ljudet avtar geometriskt fran
punktutsldappet, markens dampande
effekt enligt DS01284 och luften
absorption enligt ISO09613-1:1996
+15°C 70% RH.

Tersens oviktade ljudniva L., dB

Tersens medelfrekvens, Hz

Q:\Hki\P225\P22555_02_Bobacken_vindkraftspark\C_suunnittelu\C2_tyo\WindPro\Decibel\Matalataajuinen\Matalataajuinen_V136 x
15 x HH172_NO STE - SWE.xIsm Laskenta



FCG Suunnittelu ja Tekniikka Oy 2.9.2016

Lagfrekvent buller utom- och inomhus, D Bostad (Kunintie 289), Ljudisolering
enligt DS01284

100 0
= | judniva ute dB

90 o
Ljudniva inne dB

80

Shv férordning om boendehalsa
_________________________________________________ 545/2015 atgardsgranserna, dB
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Uppgifter fér bostader och kraftverk
framgdr av WindPro-raporten:
Kraftverk navhojd st
Vestas V136 3.45MW, NO STE 3,45
MW, 172 m, 15

Berakningen ar gjord enligt YM 2/2014
"Modellering av buller frén
vindkraftverk":

Ljudet avtar geometriskt fran
punktutsldappet, markens dampande
effekt enligt DS01284 och luften
absorption enligt ISO09613-1:1996
+15°C 70% RH.

40

30

Tersens oviktade ljudniva L., dB

20

10

50 63 80 100 125
Tersens medelfrekvens, Hz

Q:\Hki\P225\P22555_02_Bobacken_vindkraftspark\C_suunnittelu\C2_tyo\WindPro\Decibel\Matalataajuinen\Matalataajuinen_V136 x
15 x HH172_NO STE - SWE.xIsm Laskenta



FCG Suunnittelu ja Tekniikka Oy 2.9.2016

Lagfrekvent buller utom- och inomhus, E Bostad (Sandhedsvdgen 65),
Ljudisolering enligt DS01284

100 0
= | judniva ute dB

90 o
Ljudniva inne dB

80

Shv férordning om boendehalsa
_________________________________________________ 545/2015 atgardsgranserna, dB

70

60

50

Uppgifter fér bostader och kraftverk
framgdr av WindPro-raporten:
Kraftverk navhojd st
Vestas V136 3.45MW, NO STE 3,45
MW, 172 m, 15

Berakningen ar gjord enligt YM 2/2014
"Modellering av buller frén
vindkraftverk":

Ljudet avtar geometriskt fran
punktutsldappet, markens dampande
effekt enligt DS01284 och luften
absorption enligt ISO09613-1:1996
+15°C 70% RH.

40

30

Tersens oviktade ljudniva L., dB

20

10

50 63 80 100 125 160
Tersens medelfrekvens, Hz

Q:\Hki\P225\P22555_02_Bobacken_vindkraftspark\C_suunnittelu\C2_tyo\WindPro\Decibel\Matalataajuinen\Matalataajuinen_V136 x
15 x HH172_NO STE - SWE.xIsm Laskenta



FCG Suunnittelu ja Tekniikka Oy 2.9.2016

Lagfrekvent buller utom- och inomhus, F Bostad (Mullontie 128), Ljudisolering
enligt DS01284

100 0
= | judniva ute dB

90 o
Ljudniva inne dB

80

Shv férordning om boendehalsa
_________________________________________________ 545/2015 atgardsgranserna, dB
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Uppgifter fér bostader och kraftverk
framgdr av WindPro-raporten:
Kraftverk navhojd st
Vestas V136 3.45MW, NO STE 3,45
MW, 172 m, 15

Berakningen ar gjord enligt YM 2/2014
"Modellering av buller frén
vindkraftverk":

Ljudet avtar geometriskt fran
punktutsldappet, markens dampande
effekt enligt DS01284 och luften
absorption enligt ISO09613-1:1996
+15°C 70% RH.

40
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Tersens oviktade ljudniva L., dB

20
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50 63 80 100 125
Tersens medelfrekvens, Hz

Q:\Hki\P225\P22555_02_Bobacken_vindkraftspark\C_suunnittelu\C2_tyo\WindPro\Decibel\Matalataajuinen\Matalataajuinen_V136 x
15 x HH172_NO STE - SWE.xIsm Laskenta
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Lagfrekvent buller utom- och inomhus, G Fritidsbostad/Ldgerplats
(Korpilahdenkuja 134), Ljudisolering enligt DS01284

100 0
= | judniva ute dB

90 o
Ljudniva inne dB

Shv férordning om boendehalsa
545/2015 atgardsgranserna, dB

Uppgifter fér bostader och kraftverk
framgdr av WindPro-raporten:
Kraftverk navhojd st
Vestas V136 3.45MW, NO STE 3,45
MW, 172 m, 15

Berakningen ar gjord enligt YM 2/2014
"Modellering av buller frén
vindkraftverk":

Ljudet avtar geometriskt fran
punktutsldappet, markens dampande
effekt enligt DS01284 och luften
absorption enligt ISO09613-1:1996
+15°C 70% RH.

Tersens oviktade ljudniva L., dB

50 63 80 100
Tersens medelfrekvens, Hz

Q:\Hki\P225\P22555_02_Bobacken_vindkraftspark\C_suunnittelu\C2_tyo\WindPro\Decibel\Matalataajuinen\Matalataajuinen_V136 x
15 x HH172_NO STE - SWE.xIsm Laskenta
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Lagfrekvent buller utom- och inomhus, H Bostad (Kotkannevantie 269),
Ljudisolering enligt DS01284

100 0
= | judniva ute dB

90 o
Ljudniva inne dB

80

Shv férordning om boendehalsa
_________________________________________________ 545/2015 atgardsgranserna, dB

70

60

50

Uppgifter fér bostader och kraftverk
framgdr av WindPro-raporten:
Kraftverk navhojd st
Vestas V136 3.45MW, NO STE 3,45
MW, 172 m, 15

Berakningen ar gjord enligt YM 2/2014
"Modellering av buller frén
vindkraftverk":

Ljudet avtar geometriskt fran
punktutsldappet, markens dampande
effekt enligt DS01284 och luften
absorption enligt ISO09613-1:1996
+15°C 70% RH.

40

30

Tersens oviktade ljudniva L., dB

20

10

50 63 80 100 125 160
Tersens medelfrekvens, Hz

Q:\Hki\P225\P22555_02_Bobacken_vindkraftspark\C_suunnittelu\C2_tyo\WindPro\Decibel\Matalataajuinen\Matalataajuinen_V136 x
15 x HH172_NO STE - SWE.xIsm Laskenta
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Lagfrekvent buller utom- och inomhus, I Bostad (Klumpintie 171),
Ljudisolering enligt DS01284

100 0
= | judniva ute dB

90 o
Ljudniva inne dB

80

Shv férordning om boendehalsa
545/2015 atgardsgranserna, dB

Uppgifter fér bostader och kraftverk
framgdr av WindPro-raporten:
Kraftverk navhojd st
Vestas V136 3.45MW, NO STE 3,45
MW, 172 m, 15

Berakningen ar gjord enligt YM 2/2014
"Modellering av buller frén
vindkraftverk":

Ljudet avtar geometriskt fran
punktutsldappet, markens dampande
effekt enligt DS01284 och luften
absorption enligt ISO09613-1:1996
+15°C 70% RH.

Tersens oviktade ljudniva L., dB

Tersens medelfrekvens, Hz

Q:\Hki\P225\P22555_02_Bobacken_vindkraftspark\C_suunnittelu\C2_tyo\WindPro\Decibel\Matalataajuinen\Matalataajuinen_V136 x
15 x HH172_NO STE - SWE.xIsm Laskenta
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Lagfrekvent buller utom- och inomhus, J Bostad (Klumpvagen 170),
Ljudisolering enligt DS01284

100 0
= | judniva ute dB

90 o
Ljudniva inne dB

Shv férordning om boendehalsa
545/2015 atgardsgranserna, dB

Uppgifter fér bostader och kraftverk
framgdr av WindPro-raporten:
Kraftverk navhojd st
Vestas V136 3.45MW, NO STE 3,45
MW, 172 m, 15

Berakningen ar gjord enligt YM 2/2014
"Modellering av buller frén
vindkraftverk":

Ljudet avtar geometriskt fran
punktutsldappet, markens dampande
effekt enligt DS01284 och luften
absorption enligt ISO09613-1:1996
+15°C 70% RH.

Tersens oviktade ljudniva L., dB

50 63 80 100
Tersens medelfrekvens, Hz

Q:\Hki\P225\P22555_02_Bobacken_vindkraftspark\C_suunnittelu\C2_tyo\WindPro\Decibel\Matalataajuinen\Matalataajuinen_V136 x
15 x HH172_NO STE - SWE.xIsm Laskenta
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Bilaga 3: Resultat av skuggmodellering "“real case, no forest”

Merkkikallio V136 x 15 x HH172 melu- ja varjostusmallinnusten selvitys SVE.docx



Project: Licensed user:
Merkkikallio FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 11:06/3.0.619

SHADOW - Main Result

Calculation: V136 x 15 x HH172 real case_no forest
Assumptions for shadow calculations

Maximum distance for influence
Calculate only when more than 20 % of sun is covered by the blade
Please look in WTG table

Minimum sun height over horizon for influence 3°
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) []
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1,03 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational hours are calculated from WTGs in calculation and wind
distribution:
Tuuliatlas lib 30051

Operational time

N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
950 485 257 338 655 682 961 1447 1196 618 441 434 8465
Idle start wind speed: Cut in wind speed from power curve

A ZVI (Zones of Visual Influence) calculation is performed before flicker
calculation so non visible WTG do not contribute to calculated flicker
values. A WTG will be visible if it is visible from any part of the receiver
window. The ZVI calculation is based on the following assumptions:
Height contours used: Height Contours: Merkkikallio_height contour lines.wpo| .
Obstacles used in calculation
Eye height: 1,5 m

Grid resolution: 10,0 m

All coordinates are in Scale 1:100 000
Finish TM ETRS-TM35FIN-ETRS89 New WTG Shadow receptor
WTGs
WTG type Shadow data
East North Z Row Valid Manufact. Type-generator Power, rated Rotor diameter Hub height Calculation RPM
data/Description distance
[m] [kw] [m] [m] [m] [RPM]
T1 247 894 7008 402 20,0 T1 Yes VESTAS V136-3.45-3 450 3450 136,0 172,0 1712 0,0
T10 246 126 7 007 532 23,2 T10 Yes VESTAS V136-3.45-3 450 3450 136,0 172,0 1712 0,0
T11 245712 7007 870 15,0 T11 Yes VESTAS V136-3.45-3 450 3450 136,0 172,0 1712 0,0
T12 245517 7008 318 15,0 T12 Yes VESTAS V136-3.45-3 450 3450 136,0 172,0 1712 0,0
T13 245281 7009 344 17,5 T13 Yes VESTAS  V136-3.45-3 450 3450 136,0 172,0 1712 0,0
T14 245200 7009948 17,5 T14 Yes VESTAS V136-3.45-3 450 3450 136,0 172,0 1712 0,0
T15 244881 7008 680 15,0 T15 Yes VESTAS V136-3.45-3 450 3450 136,0 172,0 1712 0,0
T2 247 294 7008 259 23,6 T2 Yes VESTAS V136-3.45-3 450 3450 136,0 172,0 1712 0,0
T3 246 855 7007 441 25,0 T3 Yes VESTAS V136-3.45-3 450 3450 136,0 172,0 1712 0,0
T4 247 445 7 006 854 26,8 T4 Yes VESTAS  V136-3.45-3 450 3450 136,0 172,0 1712 0,0
T5 246 950 7008 670 25,0 TS5 Yes VESTAS V136-3.45-3 450 3450 136,0 172,0 1712 0,0
T6 246 864 7 009 208 20,3 T6 Yes VESTAS V136-3.45-3 450 3450 136,0 172,0 1712 0,0
T7 246 326 7009 461 17,7 T7 Yes VESTAS V136-3.45-3 450 3450 136,0 172,0 1712 0,0
T8 246 247 7010081 21,578 Yes VESTAS V136-3.45-3 450 3450 136,0 172,0 1712 0,0
T9 246 160 7 008 681 29,6 T9 Yes VESTAS V136-3.45-3 450 3450 136,0 172,0 1712 0,0

Shadow receptor-Input

No. Name East North Z Width Height Height Degrees Slope of Direction mode
a.g.l. from|south window

cw
[m] [m] [m] [m] ] 1
A Asuinrakennus (Langkujavagen 200) 244 392 7 007 085 10,0 5,0 5,0 1,0 0,0 0,0 "Green house mode"
B Lomarakennus (Voitby Langtrasket) 243 772 7009 284 12,8 5,0 5,0 1,0 0,0 0,0 "Green house mode"
C Asuinrakennus (Voitbyntie 480) 242 293 7010963 5,0 5,0 5,0 1,0 0,0 0,0 "Green house mode"
D Asuinrakennus (Kunintie 289) 244 642 7012253 5,0 5,0 5,0 1,0 0,0 0,0 "Green house mode"
E Asuinrakennus (Sandhedsvégen 65) 245 754 7 011 805 10,0 5,0 5,0 1,0 0,0 0,0 "Green house mode"
F Asuinrakennus (Mullontie 128) 249 130 7010173 7,5 5,0 5,0 1,0 0,0 0,0 "Green house mode"
G Lomarakennus/Partiomaja (Korpilahdenkuja 134) 248 995 7 007 749 10,0 5,0 5,0 1,0 0,0 0,0 "Green house mode"
H Asuinrakennus (Kotkannevantie 269) 247 537 7005291 18,5 5,0 5,0 1,0 0,0 0,0 "Green house mode"

To be continued on next page...
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SHADOW - Main Result
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Calculation: V136 x 15 x HH172 real case_no forest
...continued from previous page

No. Name

I Asuinrakennus (Klumpintie 171)
J Asuinrakennus (Klumpvégen 170)

Calculation Results

Shadow receptor

No. Name

A Asuinrakennus (Langkujavagen 200)

B Lomarakennus (Voitby Langtrasket)

C Asuinrakennus (Voitbyntie 480)

D Asuinrakennus (Kunintie 289)

E Asuinrakennus (Sandhedsvagen 65)

F Asuinrakennus (Mullontie 128)

G Lomarakennus/Partiomaja (Korpilahdenkuja 134)
H Asuinrakennus (Kotkannevantie 269)

| Asuinrakennus (Klumpintie 171)

J Asuinrakennus (Klumpvégen 170)

East North Z Width Height Height Degrees Slope of Direction mode
a.g.l. from|south window

cw
[m] [m] [m] [m] 1 ]

245 733 7005809 12,5 5,0 5,0 1,0 0,0 0,0 "Green house mode"

245 136 7 006 355 10,0 5,0 5,0 1,0 0,0 0,0 "Green house mode"

Shadow, expected values
Shadow hours
per year
[h/year]
6:47
7:32
0:00
0:00
0:00
0:00
5:24
0:00
0:00
0:00

Total amount of flickering on the shadow receptors caused by each WTG

No. Name Worst case Expected
[h/year]

T1T1
T10 T10
T11T11
T12 T12
T13 T13
T14 T14
T15 T15

T2 T2

T3 T3

T4 T4

T5T5

T6 T6

T7 T7

T8 T8

T9 T9

18:44
0:00
21:36
0:00
8:10
12:00
10:31
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00

[h/year]

5:24
0:00
6:47
0:00
1:59
3:41
1:54
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
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Project:

Merkkikallio

SHADOW - Calendar

Calculation: V136 x 15 x HH172 real case_no forestShadow receptor: A - Asuinrakennus (Langkujavagen 200)
Sunshine probability S (Average daily sunshine hours) []

Assumptions for shadow calculations
Jan Feb Mar

|January |February |March

1] 10:10

| 15:02

2| 10:09

| 15:04

310:08

| 15:06

4] 10:07

| 15:08

510:06

| 15:10

6] 10:05

| 15:12

71 10:04

| 15:14

8] 10:02

| 15:16

9] 10:01

| 15:19

10 | 09:59

| 15:21

11 | 09:58

| 15:24

12 | 09:56

| 15:26

13 | 09:54

| 15:29

14 | 09:52

| 15:32

15 | 09:50

| 15:34

16 | 09:48

| 15:37

17 | 09:46

| 15:40

18 | 09:44

| 15:43

19 | 09:42

| 15:46

20| 09:39

| 15:49

21 ] 09:37

| 15:52

221 09:35

| 15:55

23] 09:32

| 15:58

24 ] 09:30

| 16:01

25 09:27

| 16:04

26 | 09:25

| 16:07

27| 09:22

| 16:10

28] 09:19

| 16:13

291 09:17

| 16:16

30| 09:14

| 16:19

31]09:11

| 16:22

Potential sun hours | 183
Total, worst case |
Sun reduction |
Oper. time red. |
wind dir. red. |
Total reduction |
Total, real |

1 09:08
| 16:25
] 09:05
| 16:28
| 09:03
| 16:32
| 09:00
] 16:35
| 08:57
| 16:38
| 08:54
| 16:41
] 08:51
| 16:44
| 08:48
| 16:47
| 08:45
| 16:50
| 08:42
| 16:53
| 08:39
| 16:57
] 08:36
| 17:00
| 08:33
| 17:03
| 08:29
| 17:06
| 08:26
| 17:09
| 08:23
| 17:12
] 08:20
| 17:15
| 08:17
| 17:18
| 08:14
| 17:21
| 08:10
| 17:24
| 08:07
| 17:27
| 08:04
| 17:30
| 08:01
| 17:33
| 07:58
| 17:36
| 07:54
| 17:39
| 07:51
| 17:42
| 07:48
| 17:45
| 07:44
| 17:48

243

| 07:41
| 17:51
| 07:38
| 17:54
| 07:34
| 17:57
] 07:31
| 18:00
| 07:28
| 18:03
| 07:24
| 18:06
] 07:21
| 18:08
| 07:18
| 18:11
| 07:14
| 18:14
| 07:11
| 18:17
| 07:08
| 18:20
| 07:04
| 18:23
] 07:01
| 18:26
| 06:58
| 18:29
| 06:54
| 18:31
| 06:51
| 18:34
| 06:47
| 18:37
| 06:44
| 18:40
| 06:41
| 18:43
| 06:37
| 18:46
| 06:34
| 18:48
| 06:30
| 18:51
| 06:27
| 18:54
| 06:24
| 18:57
| 06:20
| 19:00
] 06:17
| 19:02
] 06:13
| 19:05
] 06:10
| 19:08
| 07:06
] 20:11
| 07:03
| 20:14
| 07:00
| 20:17
363

| April

| 06:56
| 20:19
| 06:53
| 20:22
| 06:49
| 20:25
| 06:46
| 20:28
| 06:43
| 20:31
| 06:39
| 20:34
| 06:36
| 20:36
| 06:32
| 20:39
| 06:29
| 20:42
| 06:26
| 20:45
| 06:22
| 20:48
] 06:19
| 20:51
| 06:15
| 20:54
| 06:12
| 20:57
| 06:09
| 20:59
| 06:05
| 21:02
| 06:02
| 21:05
| 05:59
| 21:08
| 05:55
| 21:11
| 05:52
| 21:14
| 05:48
| 21:17
| 05:45
| 21:20
| 05:42
| 21:23
| 05:38
| 21:26
] 05:35
| 21:29
| 05:32
| 21:32
| 05:29
| 21:35
| 05:25
| 21:38
| 05:22
| 21:41
] 05:19
| 21:44

447

IMay

| 05:16
| 21:47
1 05:12
| 21:50
| 05:09
| 21:53
| 05:06
| 21:56
1 05:03
| 21:59
| 05:00
| 22:02
| 04:56
| 22:05
| 04:53
| 22:08
| 04:50
| 22:11
| 04:47
| 22:14
| 04:44
| 22:17
| 04:41
| 22:20
| 04:38
| 22:23
| 04:35
| 22:26
| 04:32
| 22:29
| 04:29
| 22:32
1 04:26
| 22:35
| 04:23
| 22:38
| 04:20
| 22:40
| 04:17
| 22:43
| 04:15
| 22:46
| 04:12
| 22:49
| 04:09
| 22:52
| 04:06
| 22:55
| 04:04
| 22:58
| 04:01
| 23:00
] 03:59
| 23:03
| 03:56
| 23:06
| 03:54
| 23:08
| 03:51
| 23:11
| 03:49
| 23:13
559

10
13
15
18
19
19
21
22
22
22
22
22
22
22
22
22
21
337
0,53
0,97
0,64

0,33
111

|June

| 03:47
| 23:16
| 03:45
| 23:18
| 03:43
| 23:21
] 03:41
| 23:23
] 03:39
| 23:25
] 03:37
| 23:27
| 03:35
| 23:29
| 03:34
| 23:31
] 03:32
| 23:33
] 03:31
| 23:35
] 03:29
| 23:36
] 03:28
| 23:38
| 03:27
| 23:39
05:29 (T11) | 03:26
05:32 (T11) | 23:41
05:25 (T11) | 03:25
05:35 (T11) | 23:42
05:24 (T11) | 03:24
05:37 (T11) | 23:43
05:22 (T11) | 03:24
05:37 (T11) | 23:44
05:21 (T11) | 03:23
05:39 (T11) | 23:44
05:21 (T11) | 03:23
05:40 (T11) | 23:45
05:20 (T11) | 03:23
05:39 (T11) | 23:45
05:19 (T11) | 03:23
05:40 (T11) | 23:46
05:19 (T11) | 03:23
05:41 (T11) | 23:46
05:19 (T11) | 03:23
05:41 (T11) | 23:46
05:19 (T11) | 03:24
05:41 (T11) | 23:46
05:19 (T11) | 03:24
05:41 (T11) | 23:46
05:19 (T11) | 03:25
05:41 (T11) | 23:45
05:19 (T11) | 03:26
05:41 (T11) | 23:45
05:19 (T11) | 03:27
05:41 (T11) | 23:44
05:20 (T11) | 03:28
05:42 (T11) | 23:43
05:20 (T11) | 03:29
05:42 (T11) | 23:43
05:20 (T11) |
05:41 (T11) |
604

Table layout: For each day in each month the following matrix apply

Day in month

Sun rise (hh:mm)

Sun set (hh:mm)

Minutes with flicker

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

Operational time
N NNE ENE E ESE SSE S
950 485 257 338 655 682 961 1447 1196 618

Apr
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May Jun

Jul

Aug Sep Oct Nov Dec

1,08 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

441

Idle start wind speed: Cut in wind speed from power curve

21
21
20
20
19
19
18
17
16
16
14
14
13
13
12
11
11
10
10

10

10
10
10
11
12
13
13

14

416
0,51
0,97
0,64
0,31

129
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[July

05:21 (T11) | 03:30
05:42 (T11) | 23:42
05:20 (T11) | 03:32
05:41 (T11) | 23:40
05:21 (T11) | 03:33
05:41 (T11) | 23:39
05:22 (T11) | 03:35
05:42 (T11) | 23:38
05:22 (T11) | 03:37
05:41 (T11) | 23:36
05:22 (T11) | 03:39
05:41 (T11) | 23:35
05:23 (T11) | 03:41
05:41 (T11) | 23:33
05:23 (T11) | 03:43
05:40 (T11) | 23:31
05:24 (T11) | 03:45
05:40 (T11) | 23:29
05:24 (T11) | 03:47
05:40 (T11) | 23:27
05:26 (T11) | 03:49
05:40 (T11) | 23:25
05:26 (T11) | 03:52
05:40 (T11) | 23:23
05:26 (T11) | 03:54
05:39 (T11) | 23:21
05:27 (T11) | 03:56
05:40 (T11) | 23:19
05:27 (T11) | 03:59
05:39 (T11) | 23:16
05:28 (T11) | 04:02
05:39 (T11) | 23:14
05:28 (T11) | 04:04
05:39 (T11) | 23:12
05:29 (T11) | 04:07
05:39 (T11) | 23:09
05:29 (T11) | 04:09
05:39 (T11) | 23:07
05:29 (T11) | 04:12
05:39 (T11) | 23:04
05:30 (T11) | 04:15
05:39 (T11) | 23:01
05:30 (T11) | 04:18
05:39 (T11) | 22:59
05:30 (T11) | 04:20
05:40 (T11) | 22:56
05:30 (T11) | 04:23
05:40 (T11) | 22:53
05:31 (T11) | 04:26
05:41 (T11) | 22:50
05:30 (T11) | 04:29
05:41 (T11) | 22:47
05:30 (T11) | 04:32
05:42 (T11) | 22:44
05:30 (T11) | 04:35
05:43 (T11) | 22:42
05:29 (T11) | 04:38
05:42 (T11) | 22:39
05:29 (T11) | 04:41
05:43 (T11) | 22:36

| 04:44

| 22:33
593

15
15
15
17
17
18
19
19
20
21
20
21
21
22
22
22
22
22
22
22
22
21
20
19
18
16
15

12

543
0,50
0,97
0,64
0,31

168

lAugust

05:29 (T11) | 04:46
05:44 (T11) | 22:30
05:30 (T11) | 04:49
05:45 (T11) | 22:27
05:30 (T11) | 04:52
05:45 (T11) | 22:24
05:29 (T11) | 04:55
05:46 (T11) | 22:20
05:29 (T11) | 04:58
05:46 (T11) | 22:17
05:29 (T11) | 05:01
05:47 (T11) | 22:14
05:28 (T11) | 05:04
05:47 (T11) | 22:11
05:29 (T11) | 05:07
05:48 (T11) | 22:08
05:28 (T11) | 05:10
05:48 (T11) | 22:05
05:28 (T11) | 05:13
05:49 (T11) | 22:01
05:29 (T11) | 05:16
05:49 (T11) | 21:58
05:29 (T11) | 05:19
05:50 (T11) | 21:55
05:28 (T11) | 05:22
05:49 (T11) | 21:52
05:28 (T11) | 05:25
05:50 (T11) | 21:49
05:28 (T11) | 05:27
05:50 (T11) | 21:45
05:28 (T11) | 05:30
05:50 (T11) | 21:42
05:28 (T11) | 05:33
05:50 (T11) | 21:39
05:28 (T11) | 05:36
05:50 (T11) | 21:35
05:29 (T11) | 05:39
05:51 (T11) | 21:32
05:29 (T11) | 05:42
05:51 (T11) | 21:29
05:29 (T11) | 05:45
05:51 (T11) | 21:25
05:29 (T11) | 05:48
05:50 (T11) | 21:22
05:30 (T11) | 05:50
05:50 (T11) | 21:19
05:31 (T11) | 05:53
05:50 (T11) | 21:15
05:31 (T11) | 05:56
05:49 (T11) | 21:12
05:32 (T11) | 05:59
05:48 (T11) | 21:09
05:33 (T11) | 06:02
05:48 (T11) | 21:05
05:34 (T11) | 06:05
05:46 (T11) | 21:02
05:37 (T11) | 06:07
05:45 (T11) | 20:59

] 06:10

| 20:55

| 06:13

| 20:52
502

SSW WSW W WNW NNW Sum

434 8 465

| SeptembejOctober | Novembe{December

] 06:16
| 20:48
| 06:19
| 20:45
| 06:21
| 20:42
| 06:24
| 20:38
| 06:27
| 20:35
] 06:30
| 20:31
| 06:32
| 20:28
| 06:35
| 20:25
| 06:38
| 20:21
| 06:41
| 20:18
| 06:43
| 20:14
| 06:46
| 20:11
| 06:49
| 20:07
| 06:52
| 20:04
| 06:54
| 20:01
| 06:57
| 19:57
| 07:00
| 19:54
| 07:02
| 19:50
] 07:05
| 19:47
| 07:08
| 19:43
| 07:11
| 19:40
| 07:13
| 19:37
| 07:16
] 19:33
] 07:19
| 19:30
| 07:22
| 19:26
1 07:24
] 19:23
| 07:27
| 19:20
| 07:30
| 19:16
] 07:32
| 19:13
| 07:35
| 19:09

392

(WTG causing flicker first time)
(WTG causing flicker last time)

1 07:38
| 19:06
| 07:41
| 19:03
| 07:44
| 18:59
| 07:46
| 18:56
| 07:49
| 18:52
| 07:52
| 18:49
| 07:55
| 18:46
| 07:57
| 18:42
| 08:00
| 18:39
| 08:03
| 18:36
| 08:06
| 18:32
| 08:09
| 18:29
| 08:12
| 18:26
| 08:14
| 18:22
| 08:17
| 18:19
| 08:20
| 18:16
| 08:23
| 18:12
| 08:26
| 18:09
| 08:29
| 18:06
| 08:32
| 18:03
| 08:35
| 17:59
| 08:37
| 17:56
| 08:40
| 17:53
| 08:43
| 17:50
| 07:46
| 16:47
| 07:49
| 16:43
| 07:52
| 16:40
| 07:55
| 16:37
| 07:58
| 16:34
| 08:01
| 16:31
| 08:04
| 16:28
308

10.6.2016 11:09/ 3

| 08:07
| 16:25
] 08:10
| 16:22
] 08:13
| 16:18
| 08:16
| 16:15
] 08:19
| 16:12
| 08:22
| 16:09
] 08:25
| 16:07
] 08:29
| 16:04
] 08:32
| 16:01
] 08:35
| 15:58
| 08:38
| 15:55
| 08:41
| 15:52
| 08:44
| 15:49
| 08:47
| 15:47
| 08:50
| 15:44
] 08:53
| 15:41
| 08:56
| 15:39
| 08:59
| 15:36
] 09:02
| 15:33
] 09:05
| 15:31
] 09:08
| 15:28
] 09:11
| 15:26
1 09:14
| 15:24
1 09:17
| 15:21
1 09:19
| 15:19
] 09:22
| 15:17
] 09:25
| 15:15
1 09:28
| 15:13
] 09:30
| 15:11
1 09:33
| 15:09

207

] 09:36
| 15:07
] 09:38
| 15:05
| 09:41
| 15:03
] 09:43
| 15:02
| 09:45
| 15:00
| 09:48
| 14:59
] 09:50
| 14:58
| 09:52
| 14:56
| 09:54
| 14:55
| 09:56
| 14:54
| 09:58
| 14:53
] 10:00
| 14:52
| 10:01
| 14:52
| 10:03
| 14:51
| 10:04
| 14:51
| 10:06
| 14:50
] 10:07
| 14:50
| 10:08
| 14:50
| 10:09
| 14:50
| 10:10
| 14:50
| 10:11
| 14:50
] 10:11
| 14:51
| 10:12
| 14:51
| 10:12
| 14:52
] 10:12
| 14:53
| 10:12
| 14:54
| 10:12
| 14:55
| 10:12
| 14:56
| 10:12
| 14:57
] 10:11
| 14:59
| 10:11
| 15:00
152

windPRO



Project:

Merkkikallio

SHADOW - Calendar

Calculation: V136 x 15 x HH172 real case_no forestShadow receptor: B - Lomarakennus (Voitby Lan
Sunshine probability S (Average daily sunshine hours

Assumptions for shadow calculations

|January |February |[March

1]10:10 | 09:08
| 15:02 | 16:25
2] 10:10 | 09:06
| 15:04 | 16:28
3] 10:09 | 09:03
| 15:06 | 16:32
4] 10:08 | 09:00
| 15:08 | 16:35
5] 10:07 | 08:57
| 15:10 | 16:38
6 | 10:05 | 08:54
| 15:12 | 16:41
7] 10:04 | 08:51
| 15:14 | 16:44
8] 10:03 | 08:48
| 15:16 | 16:47
9] 10:01 | 08:45
| 15:19 | 16:50
10 | 10:00 | 08:42
| 15:21 | 16:53
11 | 09:58 | 08:39
| 15:24 | 16:56
12 | 09:56 | 08:36
| 15:26 | 17:00
13 | 09:54 | 08:33
| 15:29 | 17:03
14 | 09:52 | 08:30
| 15:32 | 17:06
15 | 09:51 | 08:26
| 15:34 | 17:09
16 | 09:48 | 08:23
| 15:37 | 17:12
17 | 09:46 | 08:20
| 15:40 | 17:15
18 | 09:44 | 08:17
| 15:43 | 17:18
19 | 09:42 | 08:14
| 15:46 | 17:21
20 | 09:40 | 08:11
| 15:49 | 17:24
21]09:37 | 08:07
| 15:51 | 17:27
22| 09:35 | 08:04
| 15:54 | 17:30
23] 09:32 | 08:01
| 15:57 | 17:33
241 09:30 | 07:58
| 16:01 | 17:36
251 09:27 | 07:54
| 16:04 | 17:39
26 | 09:25 | 07:51
| 16:07 | 17:42
271 09:22 | 07:48
| 16:10 | 17:45
28] 09:20 | 07:45
| 16:13 | 17:48
29 ] 09:17
| 16:16
30 | 09:14
| 16:19
31]09:11
| 16:22
Potential sun hours |

Total, worst case |
Sun reduction |
Oper. time red. |
Wind dir. red. |
Total reduction |
Total, real |

|
|
|
|
|
|
182 | 242
|
|
|
|
|
|

| 07:41
| 17:51
|1 07:38
| 17:54
|1 07:35
| 17:57
| 07:31
| 18:00
| 07:28
| 18:03
| 07:25
| 18:06
| 07:21
| 18:08
| 07:18
] 18:11
| 07:14
| 18:14
| 07:11
| 18:17
| 07:08
| 18:20
| 07:04
| 18:23
| 07:01
| 18:26
| 06:58
| 18:29
| 06:54
| 18:31
| 06:51
| 18:34
| 06:47
| 18:37
| 06:44
| 18:40
| 06:41
| 18:43
| 06:37
| 18:46
| 06:34
| 18:48
| 06:30
| 18:51
| 06:27
| 18:54
| 06:24
| 18:57
| 06:20
| 19:00
| 06:17
| 19:03
| 06:13
| 19:05
| 06:10
| 19:08
| 07:06
| 20:11
| 07:03
| 20:14
| 07:00
| 20:17
363

14
18
21
23
24
25
25
25
25
24
22
20
18

14

314
0,34
0,97
0,58
0,19

59

1 April

| 06:56
| 20:20
| 06:53
| 20:22
| 06:49
| 20:25
08:21 (T15) | 06:46
08:29 (T15) | 20:28
08:17 (T15) | 06:43
08:31 (T15) | 20:31
08:15 (T15) | 06:39
08:33 (T15) | 20:34
08:13 (T15) | 06:36
08:34 (T15) | 20:37
08:12 (T15) | 06:32
08:35 (T15) | 20:39
08:11 (T15) | 06:29
08:35 (T15) | 20:42
08:11 (T15) | 06:26
08:36 (T15) | 20:45
08:10 (T15) | 06:22
08:35 (T15) | 20:48
08:10 (T15) | 06:19
08:35 (T15) | 20:51
08:09 (T15) | 06:15
08:34 (T15) | 20:54
08:10 (T15) | 06:12
08:34 (T15) | 20:57
08:10 (T15) | 06:09
08:32 (T15) | 21:00
08:11 (T15) | 06:05
08:31 (T15) | 21:02
08:11 (T15) | 06:02
08:29 (T15) | 21:05
08:13 (T15) | 05:59
08:27 (T15) | 21:08
08:15 (T15) | 05:55
08:23 (T15) | 21:11
| 05:52
| 21:14
| 05:48
| 21:17
] 05:45
| 21:20
| 05:42
| 21:23
| 05:38
| 21:26
| 05:35
| 21:29
| 05:32
| 21:32
] 05:29
| 21:35
| 05:25
| 21:38
| 05:22
| 21:41
| 05:19

447

11
15
18
20
20
22
22
22
20
19
18
15

12

243
0,45
0,97
0,56
0,25

60

Table layout: For each day in each month the following matrix apply

Day in month

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

Jan Feb Mar

Apr

Licensed user:

FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI-00601 Helsinki
+358104095666

Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 11:06/3.0.619

May Jun  Jul

%trésket)
1

Aug Sep Oct Nov Dec

1,08 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S
950 485 257 338 655 682 961 1447 1196 618

441

Idle start wind speed: Cut in wind speed from power curve

|May

| 05:15
| 21:47
| 05:12
| 21:50
| 05:09
| 21:53
| 05:06
| 21:56
| 05:03
| 21:59
07:21 (T13) | 04:59
07:24 (T13) | 22:02
07:17 (T13) | 04:56
07:28 (T13) | 22:05
07:15 (T13) | 04:53
07:30 (T13) | 22:08
07:12 (T13) | 04:50
07:30 (T13) | 22:11
07:11 (T13) | 04:47
07:31 (T13) | 22:14
07:11 (T13) | 04:44
07:31 (T13) | 22:17
07:10 (T13) | 04:41
07:32 (T13) | 22:20
07:09 (T13) | 04:38
07:31 (T13) | 22:23
07:09 (T13) | 04:35
07:31 (T13) | 22:26
07:10 (T13) | 04:32
07:30 (T13) | 22:29
07:10 (T13) | 04:29
07:29 (T13) | 22:32
07:10 (T13) | 04:26
07:28 (T13) | 22:35
07:11 (T13) | 04:23
07:26 (T13) | 22:38
07:12 (T13) | 04:20
07:24 (T13) | 22:41
07:15 (T13) | 04:17
07:21 (T13) | 22:44
| 04:14
| 22:47
| 04:12
| 22:49
| 04:09
| 22:52
| 04:06
| 22:55
| 04:04
| 22:58
| 04:01
| 23:01
| 03:59
| 23:03
| 03:56
| 23:06
| 03:54
| 23:09
| 03:51
| 23:11
| 03:49
| 23:14

11
14
16
19
20
20
21
21
22
21
22
21
20
20
19
17
16
14

12

363
0,53
0,97
0,62
0,32

116

|June

| 03:47

| 23:16

| 03:45

| 23:19

| 03:42

| 23:21

| 03:40

| 23:23
05:50 (T14) | 03:39
05:55 (T14) | 23:25
05:47 (T14) | 03:37
05:58 (T14) | 23:28
05:45 (T14) | 03:35
05:59 (T14) | 23:30
05:44 (T14) | 03:33
06:00 (T14) | 23:32
05:42 (T14) | 03:32
06:01 (T14) | 23:33
05:42 (T14) | 03:30
06:02 (T14) | 23:35
05:42 (T14) | 03:29
06:02 (T14) | 23:37
05:42 (T14) | 03:28
06:03 (T14) | 23:38
05:41 (T14) | 03:27
06:02 (T14) | 23:40
05:40 (T14) | 03:26
06:02 (T14) | 23:41
05:41 (T14) | 03:25
06:02 (T14) | 23:42
05:41 (T14) | 03:24
06:03 (T14) | 23:43
05:41 (T14) | 03:24
06:02 (T14) | 23:44
05:42 (T14) | 03:23
06:02 (T14) | 23:45
05:42 (T14) | 03:23
06:02 (T14) | 23:45
05:42 (T14) | 03:23
06:01 (T14) | 23:46
05:43 (T14) | 03:23
06:00 (T14) | 23:46
05:44 (T14) | 03:23
06:00 (T14) | 23:46
05:45 (T14) | 03:23
05:59 (T14) | 23:47
05:46 (T14) | 03:23
05:58 (T14) | 23:46
05:48 (T14) | 03:24
05:56 (T14) | 23:46
05:50 (T14) | 03:25
05:54 (T14) | 23:46

] 03:25

| 23:45

| 03:26

| 23:45

| 03:28

| 23:44

] 03:29

| 23:43

604

(WTG causing flicker first time)
(WTG causing flicker last time)

10.6.2016 11:09/ 4

SSW WSW W WNW NNW Sum

434 8 465

windPRO



Licensed user:

FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 11:06/3.0.619

Project:

Merkkikallio

SHADOW - Calendar

Calculation: V136 x 15 x HH172 real case_no forestShadow receptor: B - Lomarakennus (Voitby Lén%t[]ésket)

Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours
P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1,08 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
950 485 257 338 655 682 961 1447 1196 618 441 434 8465
Idle start wind speed: Cut in wind speed from power curve

| July |August | September | October | Novembei] December

1]03:30 | 04:46 05:52 (T14) | 06:16 07:10 (T13) | 07:38 08:48 (T15) | 08:07 | 09:36

| 23:42 | 22:30 21 06:13 (T14) | 20:49 20 07:30 (T13) | 19:06 25  09:13 (T15) | 16:25 | 15:07

2103:32 | 04:49 05:52 (T14) | 06:19 07:10 (T13) | 07:41 08:48 (T15) | 08:10 | 09:39

| 23:41 | 22:27 20 06:12 (T14) | 20:45 20 07:30 (T13) | 19:03 25 09:13 (T15) | 16:21 | 15:05

3]03:33 | 04:52 05:53 (T14) | 06:21 07:10 (T13) | 07:44 08:48 (T15) | 08:13 | 09:41

| 23:39 | 22:24 19  06:12 (T14) | 20:42 18  07:28 (T13) | 18:59 25  09:13 (T15) | 16:18 | 15:03

4] 03:35 | 04:55 05:53 (T14) | 06:24 07:12 (T13) | 07:46 08:48 (T15) | 08:17 | 09:43

| 23:38 | 22:21 17 06:10 (T14) | 20:38 15 07:27 (T13) | 18:56 25 09:13 (T15) | 16:15 | 15:02

5] 03:37 | 04:58 05:54 (T14) | 06:27 07:13 (T13) | 07:49 08:48 (T15) | 08:20 | 09:46

| 23:37 | 22:18 16  06:10 (T14) | 20:35 11 07:24 (T13) | 18:53 24 09:12 (T15) | 16:12 | 15:00

6] 03:38 | 05:01 05:55 (T14) | 06:30 07:16 (T13) | 07:52 08:49 (T15) | 08:23 | 09:48

| 23:35 | 22:14 13 06:08 (T14) | 20:31 5 07:21(T13) | 18:49 22 09:11 (T15) | 16:09 | 14:59

7] 03:40 | 05:04 05:57 (T14) | 06:32 | 07:55 08:50 (T15) | 08:26 | 09:50

| 23:33 | 22:11 10  06:07 (T14) | 20:28 | 18:46 20 09:10 (T15) | 16:06 | 14:57

8] 03:42 | 05:07 | 06:35 | 07:58 08:51 (T15) | 08:29 | 09:52

| 23:32 | 22:08 | 20:25 | 18:42 17 09:08 (T15) | 16:04 | 14:56

9| 03:45 | 05:10 | 06:38 | 08:00 08:54 (T15) | 08:32 | 09:54

| 23:30 | 22:05 | 20:21 | 18:39 11 09:05 (T15) | 16:01 | 14:55

10 | 03:47 | 05:13 | 06:41 | 08:03 | 08:35 | 09:56

| 23:28 | 22:02 | 20:18 | 18:36 | 15:58 | 14:54

11| 03:49 | 05:16 | 06:43 | 08:06 | 08:38 | 09:58

| 23:26 | 21:58 | 20:14 | 18:32 | 15:55 | 14:53

12 | 03:51 | 05:19 | 06:46 | 08:09 | 08:41 | 10:00

| 23:24 | 21:55 | 20:11 | 18:29 | 15:52 | 14:52

13 | 03:54 | 05:22 | 06:49 | 08:12 | 08:44 | 10:02

| 23:21 | 21:52 | 20:08 | 18:26 | 15:49 | 14:51

14 | 03:56 | 05:25 | 06:52 | 08:14 | 08:47 | 10:03

| 23:19 | 21:49 | 20:04 | 18:22 | 15:47 | 14:51

15 | 03:59 | 05:27 | 06:54 | 08:17 | 08:50 | 10:05

| 23:17 | 21:45 | 20:01 | 18:19 | 15:44 | 14:50

16 | 04:01 | 05:30 | 06:57 | 08:20 | 08:53 | 10:06

| 23:14 | 21:42 | 19:57 | 18:16 | 15:41 | 14:50

17 | 04:04 | 05:33 | 07:00 | 08:23 | 08:56 | 10:07

| 23:12 | 21:39 | 19:54 | 18:12 | 15:38 | 14:50

18 | 04:07 05:58 (T14) | 05:36 | 07:03 | 08:26 | 08:59 | 10:08

| 23:09 6  06:04 (T14) | 21:36 | 19:50 | 18:09 | 15:36 | 14:50

19 | 04:09 05:56 (T14) | 05:39 | 07:05 | 08:29 | 09:02 | 10:09

| 23:07 10 06:06 (T14) | 21:32 | 19:47 | 18:06 | 15:33 | 14:50

20 | 04:12 05:56 (T14) | 05:42 | 07:08 | 08:32 | 09:05 | 10:10

| 23:04 12 06:08 (T14) | 21:29 | 19:44 | 18:03 | 15:31 | 14:50

21 ] 04:15 05:54 (T14) | 05:45 | 07:11 | 08:35 | 09:08 | 10:11

| 23:02 15  06:09 (T14) | 21:26 | 19:40 | 17:59 | 15:28 | 14:50

22 ]| 04:18 05:54 (T14) | 05:48 | 07:13 | 08:38 | 09:11 | 10:11

| 22:59 16  06:10 (T14) | 21:22 | 19:37 | 17:56 | 15:26 | 14:51

23] 04:20 05:53 (T14) | 05:50 07:18 (T13) | 07:16 | 08:41 | 09:14 | 10:12

| 22:56 17  06:10 (T14) | 21:19 7 07:25(T13) | 19:33 | 17:53 | 15:24 | 14:51

24| 04:23 05:53 (T14) | 05:53 07:16 (T13) | 07:19 09:01 (T15) | 08:43 | 09:17 | 10:12

| 22:53 19 06:12 (T14) | 21:16 12 07:28 (T13) | 19:30 4 09:05 (T15) | 17:50 | 15:21 | 14:52

25| 04:26 05:52 (T14) | 05:56 07:14 (T13) | 07:22 08:57 (T15) | 07:46 | 09:20 | 10:13

| 22:50 20 06:12 (T14) | 21:12 16 07:30 (T13) | 19:26 12 09:09 (T15) | 16:47 | 15:19 | 14:53

26 | 04:29 05:52 (T14) | 05:59 07:12 (T13) | 07:24 08:55 (T15) | 07:49 | 09:22 | 10:13

| 22:48 20 06:12 (T14) | 21:09 18  07:30 (T13) | 19:23 17 09:12 (T15) | 16:43 | 15:17 | 14:54

27 | 04:32 05:52 (T14) | 06:02 07:12 (T13) | 07:27 08:52 (T15) | 07:52 | 09:25 | 10:13

| 22:45 21 06:13 (T14) | 21:05 19 07:31(T13) | 19:20 20  09:12 (T15) | 16:40 | 15:15 | 14:55

28| 04:35 05:51 (T14) | 06:05 07:11 (T13) | 07:30 08:51 (T15) | 07:55 | 09:28 | 10:12

| 22:42 22 06:13 (T14) | 21:02 21 07:32 (T13) | 19:16 22 09:13 (T15) | 16:37 | 15:13 | 14:56

29| 04:38 05:52 (T14) | 06:07 07:10 (T13) | 07:33 08:50 (T15) | 07:58 | 09:31 | 10:12

| 22:39 21 06:13 (T14) | 20:59 21 07:31(T13) | 19:13 24 09:14 (T15) | 16:34 | 15:11 | 14:57

30 | 04:40 05:52 (T14) | 06:10 07:10 (T13) | 07:35 08:50 (T15) | 08:01 | 09:33 | 10:12

| 22:36 21 06:13 (T14) | 20:55 22 07:32(T13) | 19:09 24 09:14 (T15) | 16:31 | 15:09 | 14:58

31| 04:43 05:51 (T14) | 06:13 07:09 (T13) | | 08:04 | | 10:11

| 22:33 21 06:12 (T14) | 20:52 22 07:31(T13) | | 16:28 | | 15:00

Potential sun hours | 594 | 502 | 392 | 308 | 206 | 152
Total, worst case | 241 | 274 | 212 | 194 | |
Sun reduction | 0,50 | 0,47 | 0,39 | 0,27 | |
Oper. time red. | 0,97 | 0,97 | 0,97 | 0,97 | |
Wwind dir. red. | 0,62 | 0,59 | 0,57 | 0,58 | |
Total reduction | 0,30 | 0,26 | 0,21 | 0,15 | |
Total, real | 72 | 73 | 45 | 29 | |

Table layout: For each day in each month the following matrix apply

Day in month

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

(WTG causing flicker first time)
(WTG causing flicker last time)

10.6.2016 11:09 /5



Project:

Merkkikallio

SHADOW - Calendar

Licensed user:

FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 11:06/3.0.619

Calculation: V136 x 15 x HH172 real case_no forestShadow receptor: C - Asuinrakennus (Voitbyntie 480)

Assumptions for shadow calculations

|January |February |[March

1]10:11

| 15:02

2]10:10

| 15:04

3] 10:09

| 15:06

4] 10:08

| 15:08

5] 10:07

| 15:10

6| 10:06

| 15:12

7110:04

| 15:14

8] 10:03

| 15:16

9 | 10:02

| 15:19

10 | 10:00

| 15:21

11| 09:58

| 15:24

12 | 09:57

| 15:26

13 | 09:55

| 15:29

14 | 09:53

| 15:31

15 | 09:51

| 15:34

16 | 09:49

| 15:37

17 | 09:47

| 15:40

18 | 09:44

| 15:43

19 | 09:42

| 15:46

20 | 09:40

| 15:49

21]09:38

| 15:51

221 09:35

| 15:54

23] 09:33

| 15:57

24| 09:30

| 16:01

25 09:28

| 16:04

26 | 09:25

| 16:07

27| 09:22

| 16:10

28| 09:20

| 16:13

29 | 09:17

| 16:16

30 | 09:14

| 16:19

31]09:12

| 16:22

Potential sun hours | 182
Total, worst case |
Sun reduction |
Oper. time red. |
Wind dir. red. |
Total reduction |
Total, real |

| 09:09
| 16:25
| 09:06
| 16:28
] 09:03
| 16:32
| 09:00
| 16:35
| 08:57
| 16:38
| 08:54
| 16:41
| 08:51
| 16:44
| 08:48
| 16:47
| 08:45
| 16:50

|
|
|
|
|
|
| 242
|
|
|
|
|
I

| 07:41
| 17:51
|1 07:38
| 17:54
|1 07:35
| 17:57
| 07:31
| 18:00
| 07:28
| 18:03
| 07:25
| 18:06
| 07:21
| 18:09
| 07:18
| 18:11
| 07:15
| 18:14
| 07:11
| 18:17
| 07:08
| 18:20
| 07:05
| 18:23
| 07:01
| 18:26
| 06:58
| 18:29
| 06:54
| 18:32
| 06:51
| 18:34
| 06:48
| 18:37
| 06:44
| 18:40
| 06:41
| 18:43
| 06:37
| 18:46
| 06:34
| 18:49
| 06:31
| 18:51
| 06:27
| 18:54
| 06:24
| 18:57
| 06:20
| 19:00
| 06:17
| 19:03
| 06:13
| 19:06
| 06:10
| 19:08
| 07:07
| 20:11
| 07:03
| 20:14
| 07:00
| 20:17
363

1 April

| 06:56
| 20:20
| 06:53
| 20:23
| 06:50
| 20:25
| 06:46
| 20:28
| 06:43
| 20:31
| 06:39
| 20:34
| 06:36
| 20:37
| 06:32
| 20:40
| 06:29
| 20:42
| 06:26
| 20:45
| 06:22
| 20:48
| 06:19
| 20:51
| 06:15
| 20:54
| 06:12
| 20:57
| 06:09
| 21:00
| 06:05
| 21:03
| 06:02
| 21:06
| 05:59
| 21:09
| 05:55
| 21:11
| 05:52
| 21:14
| 05:49
| 21:17
| 05:45
| 21:20
| 05:42
| 21:23
| 05:39
| 21:26
| 05:35
| 21:29
| 05:32
| 21:32
| 05:29
| 21:35
| 05:25
| 21:38
| 05:22
| 21:41
| 05:19
| 21:44

447

|May

| 05:16
| 21:47
| 05:12
| 21:50
| 05:09
| 21:53
| 05:06
| 21:56
| 05:03
| 21:59
| 04:59
| 22:02
| 04:56
| 22:05
| 04:53
| 22:08
| 04:50
| 22:11
| 04:47
| 22:14
| 04:44
| 22:17
| 04:41
| 22:20
| 04:38
| 22:23
| 04:35
| 22:26
| 04:32
| 22:29
| 04:29
| 22:32
| 04:26
| 22:35
| 04:23
| 22:38
| 04:20
| 22:41
| 04:17
| 22:44
| 04:14
| 22:47
| 04:12
| 22:50
| 04:09
| 22:53
| 04:06
| 22:55
| 04:04
| 22:58
| 04:01
| 23:01
| 03:58
| 23:04
| 03:56
| 23:06
| 03:54
| 23:09
| 03:51
| 23:12
| 03:49
| 23:14
559

|June

| 03:47
| 23:17
| 03:44
| 23:19
] 03:42
| 23:21
] 03:40
| 23:24
| 03:38
| 23:26
| 03:37
| 23:28
] 03:35
| 23:30
] 03:33
| 23:32
] 03:32
| 23:34
] 03:30
| 23:36
] 03:29
| 23:37
] 03:28
| 23:39
] 03:27
| 23:40
] 03:26
| 23:41
] 03:25
| 23:43
| 03:24
| 23:44
] 03:23
| 23:44
] 03:23
| 23:45
] 03:23
| 23:46
| 03:23
| 23:46
] 03:23
| 23:47
] 03:23
| 23:47
] 03:23
| 23:47
] 03:23
| 23:47
| 03:24
| 23:47
| 03:25
| 23:46
] 03:25
| 23:46
] 03:26
| 23:45
| 03:27
| 23:44
] 03:29
| 23:43

605

Table layout: For each day in each month the following matrix apply

Day in month

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

Sunshine probability S (Average daily sunshine hours) []
Feb Mar Apr

Jan

May

Jun  Jul

Aug Sep Oct Nov Dec

1,08 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S
950 485 257 338 655 682 961 1447 1196 618

SSW WSW W WNW NNW Sum

441 434 8465

Idle start wind speed: Cut in wind speed from power curve

| July

| 03:30
| 23:42
| 03:31
| 23:41
] 03:33
| 23:40
| 03:35
| 23:38
| 03:36
| 23:37
| 03:38
| 23:35
| 03:40
| 23:34
| 03:42
| 23:32
| 03:44
| 23:30
| 03:47
| 23:28
| 03:49
| 23:26
| 03:51
| 23:24
| 03:54
| 23:22
| 03:56
| 23:19
| 03:59
| 23:17
| 04:01
| 23:15
| 04:04
| 23:12
| 04:07
| 23:10
| 04:09
| 23:07
| 04:12
| 23:04
| 04:15
| 23:02
| 04:17
| 22:59
| 04:20
| 22:56
| 04:23
| 22:54
| 04:26
| 22:51
| 04:29
| 22:48
| 04:32
| 22:45
| 04:35
| 22:42
| 04:38
| 22:39
| 04:40
| 22:36
| 04:43
| 22:33
594

JAugust
| 04:46 | 06:16
| 22:30 | 20:49
| 04:49 | 06:19
| 22:27 | 20:45
| 04:52 | 06:21
| 22:24 | 20:42
| 04:55 | 06:24
| 22:21 | 20:38
| 04:58 | 06:27
| 22:18 | 20:35
| 05:01 | 06:30
| 22:15 | 20:32
| 05:04 | 06:33
| 22:11 | 20:28
| 05:07 | 06:35
| 22:08 | 20:25
| 05:10 | 06:38
| 22:05 | 20:21
| 05:13 | 06:41
| 22:02 | 20:18
| 05:16 | 06:44
| 21:59 | 20:15
| 05:19 | 06:46
| 21:55 | 20:11
| 05:22 | 06:49
| 21:52 | 20:08
| 05:25 | 06:52
| 21:49 | 20:04
| 05:27 | 06:54
| 21:46 | 20:01
| 05:30 | 06:57
| 21:42 | 19:57
| 05:33 | 07:00
| 21:39 | 19:54
| 05:36 | 07:03
| 21:36 | 19:51
| 05:39 | 07:05
| 21:32 | 19:47
| 05:42 | 07:08
| 21:29 | 19:44
| 05:45 | 07:11
| 21:26 | 19:40
| 05:48 | 07:14
| 21:22 | 19:37
| 05:51 | 07:16
| 21:19 | 19:33
| 05:53 | 07:19
| 21:16 | 19:30
| 05:56 | 07:22
| 21:12 | 19:27
| 05:59 | 07:24
| 21:09 | 19:23
| 06:02 | 07:27
| 21:06 | 19:20
| 06:05 | 07:30
| 21:02 | 19:16
| 06:08 | 07:33
| 20:59 | 19:13
| 06:10 | 07:35
| 20:55 | 19:10
| 06:13 |
| 20:52 |
502 | 392
|
|
|
|
|
I

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

|1 07:38
| 19:06
| 07:41
| 19:03
| 07:44
| 18:59
| 07:47
| 18:56
| 07:49
| 18:53
| 07:52
| 18:49
| 07:55
| 18:46
| 07:58
| 18:43
| 08:00
| 18:39
| 08:03
| 18:36
| 08:06
| 18:32
| 08:09
| 18:29
| 08:12
| 18:26
| 08:15
| 18:22
| 08:17
| 18:19
| 08:20
| 18:16
| 08:23
| 18:13
| 08:26
| 18:09
| 08:29
| 18:06
| 08:32
| 18:03
| 08:35
| 17:59
| 08:38
| 17:56
| 08:41
| 17:53
| 08:44
| 17:50
| 07:47
| 16:47
| 07:50
| 16:43
|1 07:53
| 16:40
| 07:56
| 16:37
| 07:59
| 16:34
| 08:02
| 16:31
| 08:05
| 16:28

| 08:08
| 16:25
| 08:11
| 16:22
| 08:14
| 16:18
| 08:17
| 16:15
| 08:20
| 16:12
| 08:23
| 16:09
| 08:26
| 16:06
| 08:29
| 16:04
| 08:32
| 16:01
| 08:35
| 15:58
| 08:38
| 15:55
| 08:41
| 15:52
| 08:44
| 15:49
| 08:47
| 15:47
| 08:50
| 15:44
| 08:53
| 15:41
| 08:56
| 15:38
| 08:59
| 15:36
| 09:02
| 15:33
| 09:05
| 15:31
| 09:08
| 15:28
] 09:11
| 15:26
| 09:14
| 15:24
| 09:17
| 15:21
| 09:20
| 15:19
| 09:23
| 15:17
| 09:26
| 15:15
| 09:28
| 15:13
| 09:31
| 15:11
| 09:34
| 15:09

206

(WTG causing flicker first time)
(WTG causing flicker last time)

| 09:36
| 15:07
| 09:39
| 15:05
| 09:41
| 15:03
| 09:44
| 15:02
| 09:46
| 15:00
| 09:48
| 14:59
| 09:51
| 14:57
| 09:53
| 14:56
| 09:55
| 14:55
| 09:57
| 14:54
| 09:59
| 14:53
| 10:00
| 14:52
| 10:02
| 14:51
| 10:04
| 14:51
| 10:05
| 14:50
| 10:06
| 14:50
| 10:08
| 14:50
| 10:09
| 14:50
| 10:10
| 14:50
| 10:10
| 14:50
] 10:11
| 14:50
] 10:12
| 14:51
| 10:12
| 14:51
| 10:13
| 14:52
| 10:13
| 14:53
| 10:13
| 14:53
| 10:13
| 14:55
| 10:13
| 14:56
| 10:13
| 14:57
| 10:12
| 14:58
| 10:12
| 15:00
151

10.6.2016 11:09/ 6

| SeptembefOctober |Novembel December

windPRO



Project:

Merkkikallio

SHADOW - Calendar

Calculation: V136 x 15 x HH172 real case_no forestShadow receptor: D - Asuinrakennus (Kunintie 289

Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours)

|January |February |[March

1]10:11

| 15:02

2]10:10

| 15:03

3] 10:09

| 15:05

4] 10:08

| 15:07

5] 10:07

| 15:09

6| 10:06

| 15:11

7110:04

| 15:14

8] 10:03

| 15:16

9 | 10:02

| 15:18

10 | 10:00

| 15:21

11| 09:58

| 15:23

12 | 09:57

| 15:26

13 | 09:55

| 15:28

14 | 09:53

| 15:31

15 | 09:51

| 15:34

16 | 09:49

| 15:37

17 | 09:47

| 15:40

18 | 09:44

| 15:42

19 | 09:42

| 15:45

20 | 09:40

| 15:48

21]09:37

| 15:51

221 09:35

| 15:54

23] 09:33

| 15:57

24| 09:30

| 16:00

25 09:28

| 16:03

26 | 09:25

| 16:06

27| 09:22

| 16:09

28| 09:20

| 16:13

29 | 09:17

| 16:16

30 | 09:14

| 16:19

31]09:11

| 16:22

Potential sun hours | 182
Total, worst case |
Sun reduction |
Oper. time red. |
Wind dir. red. |
Total reduction |
Total, real |

| 09:09
| 16:25
| 09:06
| 16:28
] 09:03
| 16:31
| 09:00
| 16:34
| 08:57
| 16:38
| 08:54
| 16:41
| 08:51
| 16:44
| 08:48
| 16:47
| 08:45
| 16:50

|
|
|
|
|
|
| 242
|
|
|
|
|
I

| 07:41
| 17:51
|1 07:38
| 17:54
|1 07:35
| 17:57
| 07:31
| 18:00
| 07:28
| 18:03
| 07:25
| 18:05
| 07:21
| 18:08
| 07:18
] 18:11
| 07:14
| 18:14
| 07:11
| 18:17
| 07:08
| 18:20
| 07:04
| 18:23
| 07:01
| 18:26
| 06:58
| 18:29
| 06:54
| 18:31
| 06:51
| 18:34
| 06:47
| 18:37
| 06:44
| 18:40
| 06:41
| 18:43
| 06:37
| 18:46
| 06:34
| 18:48
| 06:30
| 18:51
| 06:27
| 18:54
| 06:24
| 18:57
| 06:20
| 19:00
| 06:17
| 19:03
| 06:13
| 19:05
| 06:10
| 19:08
| 07:06
| 20:11
| 07:03
| 20:14
| 07:00
| 20:17
363

1 April

| 06:56
| 20:20
| 06:53
| 20:22
| 06:49
| 20:25
| 06:46
| 20:28
| 06:42
| 20:31
| 06:39
| 20:34
| 06:36
| 20:37
| 06:32
| 20:39
| 06:29
| 20:42
| 06:25
| 20:45
| 06:22
| 20:48
| 06:19
| 20:51
| 06:15
| 20:54
| 06:12
| 20:57
| 06:08
| 21:00
| 06:05
| 21:03
| 06:02
| 21:05
| 05:58
| 21:08
| 05:55
| 21:11
| 05:52
| 21:14
| 05:48
| 21:17
| 05:45
| 21:20
| 05:42
| 21:23
| 05:38
| 21:26
| 05:35
| 21:29
| 05:32
| 21:32
| 05:28
| 21:35
| 05:25
| 21:38
| 05:22
| 21:41
| 05:19
| 21:44

447

|May

| 05:15
| 21:47
| 05:12
| 21:50
| 05:09
| 21:53
| 05:06
| 21:56
| 05:02
| 21:59
| 04:59
| 22:02
| 04:56
| 22:05
| 04:53
| 22:08
| 04:50
| 22:11
| 04:47
| 22:14
| 04:44
| 22:17
| 04:40
| 22:20
| 04:37
| 22:23
| 04:34
| 22:26
| 04:31
| 22:29
| 04:28
| 22:32
| 04:25
| 22:35
| 04:23
| 22:38
| 04:20
| 22:41
| 04:17
| 22:44
| 04:14
| 22:47
] 04:11
| 22:50
| 04:09
| 22:53
| 04:06
| 22:55
| 04:03
| 22:58
| 04:01
| 23:01
| 03:58
| 23:04
| 03:56
| 23:06
| 03:53
| 23:09
| 03:51
| 23:12
| 03:49
| 23:14
559

|June

| 03:46
| 23:17
| 03:44
| 23:19
| 03:42
| 23:21
| 03:40
| 23:24
| 03:38
| 23:26
| 03:36
| 23:28
| 03:34
| 23:30
| 03:33
| 23:32
| 03:31
| 23:34
| 03:30
| 23:36
| 03:29
| 23:37
| 03:27
| 23:39
| 03:26
| 23:40
| 03:25
| 23:41
| 03:24
| 23:43
| 03:24
| 23:44
| 03:23
| 23:45
|1 03:23
| 23:45
| 03:22
| 23:46
| 03:22
| 23:46
| 03:22
| 23:47
| 03:22
| 23:47
| 03:22
| 23:47
|1 03:23
| 23:47
| 03:23
| 23:47
| 03:24
| 23:46
| 03:25
| 23:46
| 03:26
| 23:45
| 03:27
| 23:44
| 03:28
| 23:43

605

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm)
Sun set (hh:mm)

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Minutes with flicker

Jan

Feb Mar Apr

Operational time

N NNE ENE E ESE SSE S
950 485 257 338 655 682 961 1447 1196 618

Licensed user:

FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI-00601

Helsinki

+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 11:06/3.0.619

May Jun  Jul

Aug Sep Oct Nov Dec
1,08 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

SSW WSW W WNW NNW Sum

441 434 8465

Idle start wind speed: Cut in wind speed from power curve

| July

| 03:30
| 23:42
| 03:31
| 23:41
] 03:33
| 23:40
| 03:34
| 23:39
| 03:36
| 23:37
| 03:38
| 23:35
| 03:40
| 23:34
| 03:42
| 23:32
| 03:44
| 23:30
| 03:46
| 23:28
| 03:49
| 23:26
| 03:51
| 23:24
| 03:53
| 23:22
| 03:56
| 23:19
| 03:58
| 23:17
| 04:01
| 23:15
| 04:03
| 23:12
| 04:06
| 23:10
| 04:09
| 23:07
| 04:12
| 23:04
| 04:14
| 23:02
| 04:17
| 22:59
| 04:20
| 22:56
| 04:23
| 22:54
| 04:26
| 22:51
| 04:29
| 22:48
| 04:31
| 22:45
| 04:34
| 22:42
| 04:37
| 22:39
| 04:40
| 22:36
| 04:43
| 22:33
594

JAugust
| 04:46 | 06:16
| 22:30 | 20:49
| 04:49 | 06:18
| 22:27 | 20:45
| 04:52 | 06:21
| 22:24 | 20:42
| 04:55 | 06:24
| 22:21 | 20:38
| 04:58 | 06:27
| 22:18 | 20:35
| 05:01 | 06:30
| 22:15 | 20:32
| 05:04 | 06:32
| 22:11 | 20:28
| 05:07 | 06:35
| 22:08 | 20:25
| 05:10 | 06:38
| 22:05 | 20:21
| 05:13 | 06:41
| 22:02 | 20:18
| 05:16 | 06:43
| 21:59 | 20:14
| 05:18 | 06:46
| 21:55 | 20:11
| 05:21 | 06:49
| 21:52 | 20:08
| 05:24 | 06:52
| 21:49 | 20:04
| 05:27 | 06:54
| 21:46 | 20:01
| 05:30 | 06:57
| 21:42 | 19:57
| 05:33 | 07:00
| 21:39 | 19:54
| 05:36 | 07:02
| 21:36 | 19:50
| 05:39 | 07:05
| 21:32 | 19:47
| 05:42 | 07:08
| 21:29 | 19:44
| 05:45 | 07:11
| 21:26 | 19:40
| 05:47 | 07:13
| 21:22 | 19:37
| 05:50 | 07:16
| 21:19 | 19:33
| 05:53 | 07:19
| 21:16 | 19:30
| 05:56 | 07:22
| 21:12 | 19:26
| 05:59 | 07:24
| 21:09 | 19:23
| 06:02 | 07:27
| 21:06 | 19:20
| 06:04 | 07:30
| 21:02 | 19:16
| 06:07 | 07:33
| 20:59 | 19:13
| 06:10 | 07:35
| 20:55 | 19:09
| 06:13 |
| 20:52 |
502 | 392
|
|
|
|
|
I

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

|1 07:38
| 19:06
| 07:41
| 19:03
| 07:44
| 18:59
| 07:46
| 18:56
| 07:49
| 18:52
| 07:52
| 18:49
| 07:55
| 18:46
| 07:58
| 18:42
| 08:00
| 18:39
| 08:03
| 18:36
| 08:06
| 18:32
| 08:09
| 18:29
| 08:12
| 18:26
| 08:14
| 18:22
| 08:17
| 18:19
| 08:20
| 18:16
| 08:23
| 18:12
| 08:26
| 18:09
| 08:29
| 18:06
| 08:32
| 18:03
| 08:35
| 17:59
| 08:38
| 17:56
| 08:41
| 17:53
| 08:44
| 17:50
| 07:46
| 16:46
| 07:49
| 16:43
| 07:52
| 16:40
| 07:55
| 16:37
| 07:58
| 16:34
| 08:01
| 16:31
| 08:04
| 16:27
308

| 08:07
| 16:24
| 08:11
| 16:21
| 08:14
| 16:18
| 08:17
| 16:15
| 08:20
| 16:12
| 08:23
| 16:09
| 08:26
| 16:06
| 08:29
| 16:03
| 08:32
| 16:00
| 08:35
| 15:57
| 08:38
| 15:55
| 08:41
| 15:52
| 08:44
| 15:49
| 08:47
| 15:46
| 08:50
| 15:44
| 08:53
| 15:41
| 08:56
| 15:38
| 08:59
| 15:36
| 09:02
| 15:33
| 09:05
| 15:30
| 09:08
| 15:28
] 09:11
| 15:26
| 09:14
| 15:23
| 09:17
| 15:21
| 09:20
| 15:19
| 09:23
| 15:16
| 09:25
| 15:14
| 09:28
| 15:12
| 09:31
| 15:10
| 09:34
| 15:08

206

(WTG causing flicker first time)
(WTG causing flicker last time)

| 09:36
| 15:06
| 09:39
| 15:05
| 09:41
| 15:03
| 09:44
| 15:01
| 09:46
| 15:00
| 09:48
| 14:58
| 09:51
| 14:57
| 09:53
| 14:56
| 09:55
| 14:55
| 09:57
| 14:54
| 09:59
| 14:53
| 10:00
| 14:52
| 10:02
| 14:51
| 10:04
| 14:50
| 10:05
| 14:50
| 10:06
| 14:50
| 10:08
| 14:49
| 10:09
| 14:49
| 10:10
| 14:49
| 10:10
| 14:49
] 10:11
| 14:50
| 10:12
| 14:50
| 10:12
| 14:51
| 10:13
| 14:51
| 10:13
| 14:52
| 10:13
| 14:53
| 10:13
| 14:54
| 10:13
| 14:55
| 10:13
| 14:57
| 10:12
| 14:58
| 10:12
| 15:00
151

10.6.2016 11:09/ 7

| SeptembefOctober |Novembel December

windPRO



Project:

Merkkikallio

SHADOW - Calendar

Calculation: V136 x 15 x HH172 real case_no forestShadow receptor: E - Asuinrakennus (Sandhedsva
Sunshine probability S (Average daily sunshine hours)

Assumptions for shadow calculations
Feb Mar Apr

|January |February |[March

1]10:11

| 15:02

2]10:10

| 15:03

3] 10:09

| 15:05

4] 10:08

| 15:07

5] 10:07

| 15:09

6| 10:06

| 15:11

7110:04

| 15:14

8] 10:03

| 15:16

9| 10:01

| 15:18

10 | 10:00

| 15:21

11| 09:58

| 15:23

12 | 09:56

| 15:26

13 | 09:55

| 15:28

14 | 09:53

| 15:31

15 | 09:51

| 15:34

16 | 09:49

| 15:37

17 | 09:46

| 15:39

18 | 09:44

| 15:42

19 | 09:42

| 15:45

20 | 09:40

| 15:48

21]09:37

| 15:51

221 09:35

| 15:54

23] 09:33

| 15:57

24| 09:30

| 16:00

25| 09:27

| 16:03

26 | 09:25

| 16:06

27| 09:22

| 16:09

28| 09:20

| 16:12

29 | 09:17

| 16:16

30 | 09:14

| 16:19

31]09:11

| 16:22

Potential sun hours | 182
Total, worst case |
Sun reduction |
Oper. time red. |
Wind dir. red. |
Total reduction |
Total, real |

| 09:09
| 16:25
| 09:06
| 16:28
] 09:03
| 16:31
| 09:00
| 16:34
| 08:57
| 16:37
| 08:54
| 16:41
| 08:51
| 16:44
| 08:48
| 16:47
| 08:45
| 16:50

|
|
|
|
|
|
| 242
|
|
|
|
|
I

| 07:41
| 17:51
|1 07:38
| 17:54
1 07:34
| 17:57
| 07:31
| 18:00
| 07:28
| 18:02
| 07:24
| 18:05
| 07:21
| 18:08
| 07:18
] 18:11
| 07:14
| 18:14
| 07:11
| 18:17
| 07:08
| 18:20
| 07:04
| 18:23
| 07:01
| 18:26
| 06:57
| 18:28
| 06:54
| 18:31
| 06:51
| 18:34
| 06:47
| 18:37
| 06:44
| 18:40
| 06:40
| 18:43
| 06:37
| 18:46
| 06:34
| 18:48
| 06:30
| 18:51
| 06:27
| 18:54
| 06:23
| 18:57
| 06:20
| 19:00
| 06:17
| 19:02
| 06:13
| 19:05
| 06:10
| 19:08
| 07:06
| 20:11
| 07:03
| 20:14
| 06:59
| 20:17

1 April

| 06:56
| 20:19
| 06:53
| 20:22
| 06:49
| 20:25
| 06:46
| 20:28
| 06:42
| 20:31
| 06:39
| 20:34
| 06:36
| 20:37
| 06:32
| 20:39
| 06:29
| 20:42
| 06:25
| 20:45
| 06:22
| 20:48
| 06:19
| 20:51
| 06:15
| 20:54
| 06:12
| 20:57
| 06:08
| 21:00
| 06:05
| 21:02
| 06:02
| 21:05
| 05:58
| 21:08
| 05:55
| 21:11
| 05:52
| 21:14
| 05:48
| 21:17
| 05:45
| 21:20
| 05:42
| 21:23
| 05:38
| 21:26
| 05:35
| 21:29
| 05:32
| 21:32
| 05:28
| 21:35
| 05:25
| 21:38
| 05:22
| 21:41
| 05:18
| 21:44

447

|May

| 05:15
| 21:47
| 05:12
| 21:50
| 05:09
| 21:53
| 05:05
| 21:56
| 05:02
| 21:59
| 04:59
| 22:02
| 04:56
| 22:05
| 04:53
| 22:08
| 04:50
| 22:11
| 04:47
| 22:14
| 04:43
| 22:17
| 04:40
| 22:20
| 04:37
| 22:23
| 04:34
| 22:26
| 04:31
| 22:29
| 04:28
| 22:32
| 04:25
| 22:35
| 04:23
| 22:38
| 04:20
| 22:41
| 04:17
| 22:44
| 04:14
| 22:47
] 04:11
| 22:50
| 04:09
| 22:52
| 04:06
| 22:55
| 04:03
| 22:58
| 04:01
| 23:01
| 03:58
| 23:04
| 03:56
| 23:06
| 03:53
| 23:09
| 03:51
| 23:11
| 03:48
| 23:14
559

|June

| 03:46
| 23:16
| 03:44
| 23:19
| 03:42
| 23:21
| 03:40
| 23:24
| 03:38
| 23:26
| 03:36
| 23:28
| 03:34
| 23:30
| 03:33
| 23:32
| 03:31
| 23:34
| 03:30
| 23:35
| 03:28
| 23:37
| 03:27
| 23:39
| 03:26
| 23:40
| 03:25
| 23:41
| 03:24
| 23:42
| 03:24
| 23:43
| 03:23
| 23:44
|1 03:23
| 23:45
| 03:22
| 23:46
| 03:22
| 23:46
| 03:22
| 23:47
| 03:22
| 23:47
| 03:22
| 23:47
|1 03:23
| 23:47
| 03:23
| 23:46
| 03:24
| 23:46
| 03:25
| 23:46
| 03:26
| 23:45
| 03:27
| 23:44
| 03:28
| 23:43

605

Table layout: For each day in each month the following matrix apply

Day in month

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

Jan

May

Licensed user:

FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 11:06/3.0.619

Jun  Jul

gﬁan 65)

Aug Sep Oct Nov Dec

1,08 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S
950 485 257 338 655 682 961 1447 1196 618

SSW WSW W WNW NNW Sum

441 434 8465

Idle start wind speed: Cut in wind speed from power curve

| July

| 03:29
| 23:42
| 03:31
| 23:41
] 03:33
| 23:40
| 03:34
| 23:38
| 03:36
| 23:37
| 03:38
| 23:35
| 03:40
| 23:34
| 03:42
| 23:32
| 03:44
| 23:30
| 03:46
| 23:28
| 03:49
| 23:26
| 03:51
| 23:24
| 03:53
| 23:22
| 03:56
| 23:19
| 03:58
| 23:17
| 04:01
| 23:15
| 04:03
| 23:12
| 04:06
| 23:10
| 04:09
| 23:07
| 04:12
| 23:04
| 04:14
| 23:02
| 04:17
| 22:59
| 04:20
| 22:56
| 04:23
| 22:53
| 04:26
| 22:51
| 04:28
| 22:48
| 04:31
| 22:45
| 04:34
| 22:42
| 04:37
| 22:39
| 04:40
| 22:36
| 04:43
| 22:33
594

JAugust
| 04:46 | 06:16
| 22:30 | 20:48
| 04:49 | 06:18
| 22:27 | 20:45
| 04:52 | 06:21
| 22:24 | 20:42
| 04:55 | 06:24
| 22:21 | 20:38
| 04:58 | 06:27
| 22:18 | 20:35
| 05:01 | 06:29
| 22:14 | 20:31
| 05:04 | 06:32
| 22:11 | 20:28
| 05:07 | 06:35
| 22:08 | 20:25
| 05:10 | 06:38
| 22:05 | 20:21
| 05:13 | 06:41
| 22:02 | 20:18
| 05:15 | 06:43
| 21:58 | 20:14
| 05:18 | 06:46
| 21:55 | 20:11
| 05:21 | 06:49
| 21:52 | 20:07
| 05:24 | 06:51
| 21:49 | 20:04
| 05:27 | 06:54
| 21:45 | 20:01
| 05:30 | 06:57
| 21:42 | 19:57
| 05:33 | 07:00
| 21:39 | 19:54
| 05:36 | 07:02
| 21:36 | 19:50
| 05:39 | 07:05
| 21:32 | 19:47
| 05:42 | 07:08
| 21:29 | 19:43
| 05:44 | 07:11
| 21:26 | 19:40
| 05:47 | 07:13
| 21:22 | 19:37
| 05:50 | 07:16
| 21:19 | 19:33
| 05:53 | 07:19
| 21:16 | 19:30
| 05:56 | 07:21
| 21:12 | 19:26
| 05:59 | 07:24
| 21:09 | 19:23
| 06:02 | 07:27
| 21:05 | 19:20
| 06:04 | 07:30
| 21:02 | 19:16
| 06:07 | 07:32
| 20:59 | 19:13
| 06:10 | 07:35
| 20:55 | 19:09
| 06:13 |
| 20:52 |
502 | 392
|
|
|
|
|
I

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

|1 07:38
| 19:06
| 07:41
| 19:03
| 07:43
| 18:59
| 07:46
| 18:56
| 07:49
| 18:52
| 07:52
| 18:49
| 07:55
| 18:46
| 07:57
| 18:42
| 08:00
| 18:39
| 08:03
| 18:36
| 08:06
| 18:32
| 08:09
| 18:29
| 08:12
| 18:26
| 08:14
| 18:22
| 08:17
| 18:19
| 08:20
| 18:16
| 08:23
| 18:12
| 08:26
| 18:09
| 08:29
| 18:06
| 08:32
| 18:02
| 08:35
| 17:59
| 08:38
| 17:56
| 08:40
| 17:53
| 08:43
| 17:49
| 07:46
| 16:46
| 07:49
| 16:43
| 07:52
| 16:40
| 07:55
| 16:37
| 07:58
| 16:34
| 08:01
| 16:30
| 08:04
| 16:27
308

| 08:07
| 16:24
| 08:10
| 16:21
| 08:13
| 16:18
| 08:16
| 16:15
| 08:20
| 16:12
| 08:23
| 16:09
| 08:26
| 16:06
| 08:29
| 16:03
| 08:32
| 16:00
| 08:35
| 15:57
| 08:38
| 15:55
| 08:41
| 15:52
| 08:44
| 15:49
| 08:47
| 15:46
| 08:50
| 15:43
| 08:53
| 15:41
| 08:56
| 15:38
| 08:59
| 15:36
| 09:02
| 15:33
| 09:05
| 15:30
| 09:08
| 15:28
] 09:11
| 15:26
| 09:14
| 15:23
| 09:17
| 15:21
| 09:20
| 15:19
| 09:23
| 15:16
| 09:25
| 15:14
| 09:28
| 15:12
| 09:31
| 15:10
| 09:33
| 15:08

206

(WTG causing flicker first time)
(WTG causing flicker last time)

| 09:36
| 15:06
| 09:39
| 15:05
| 09:41
| 15:03
| 09:44
| 15:01
| 09:46
| 15:00
| 09:48
| 14:58
| 09:50
| 14:57
| 09:53
| 14:56
| 09:55
| 14:55
| 09:57
| 14:53
| 09:58
| 14:53
| 10:00
| 14:52
| 10:02
| 14:51
| 10:03
| 14:50
| 10:05
| 14:50
| 10:06
| 14:50
| 10:07
| 14:49
| 10:09
| 14:49
| 10:09
| 14:49
| 10:10
| 14:49
] 10:11
| 14:50
| 10:12
| 14:50
| 10:12
| 14:51
| 10:13
| 14:51
| 10:13
| 14:52
| 10:13
| 14:53
| 10:13
| 14:54
| 10:13
| 14:55
| 10:12
| 14:57
| 10:12
| 14:58
] 10:11
| 14:59
151

10.6.2016 11:09/8

| SeptembefOctober |Novembel December

windPRO



Project:

Merkkikallio

SHADOW - Calendar

Calculation: V136 x 15 x HH172 real case_no forestShadow receptor: F - Asuinrakennus (Mullontie 128

Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours)

|January |February |[March

1]10:10

| 15:01

2] 10:09

| 15:03

3] 10:09

| 15:05

4] 10:08

| 15:07

5] 10:06

| 15:09

6| 10:05

| 15:11

7110:04

| 15:13

8] 10:02

| 15:16

9| 10:01

| 15:18

10 | 09:59

| 15:21

11| 09:58

| 15:23

12 | 09:56

| 15:26

13 | 09:54

| 15:28

14 | 09:52

| 15:31

15 | 09:50

| 15:34

16 | 09:48

| 15:36

17 | 09:46

| 15:39

18 | 09:44

| 15:42

19 | 09:42

| 15:45

20 | 09:39

| 15:48

21]09:37

| 15:51

221 09:35

| 15:54

23] 09:32

| 15:57

24| 09:30

| 16:00

25| 09:27

| 16:03

26 | 09:24

| 16:06

27| 09:22

| 16:09

28] 09:19

| 16:12

29| 09:16

| 16:15

30 | 09:14

| 16:18

31]09:11

| 16:22

Potential sun hours | 182
Total, worst case |
Sun reduction |
Oper. time red. |
Wind dir. red. |
Total reduction |
Total, real |

| 09:08
| 16:25
| 09:05
| 16:28
] 09:02
| 16:31
| 09:00
| 16:34
| 08:57
| 16:37
| 08:54
| 16:40
| 08:51
| 16:44
| 08:48
| 16:47
| 08:45
| 16:50

|
|
|
|
|
|
| 242
|
|
|
|
|
I

| 07:41
| 17:51
| 07:37
| 17:53
| 07:34
| 17:56
| 07:31
| 17:59
| 07:28
| 18:02
| 07:24
| 18:05
| 07:21
| 18:08
| 07:17
] 18:11
| 07:14
| 18:14
| 07:11
| 18:17
| 07:07
| 18:20
| 07:04
| 18:22
| 07:01
| 18:25
| 06:57
| 18:28
| 06:54
| 18:31
| 06:50
| 18:34
| 06:47
| 18:37
| 06:44
| 18:40
| 06:40
| 18:42
| 06:37
| 18:45
| 06:33
| 18:48
| 06:30
| 18:51
| 06:27
| 18:54
| 06:23
| 18:57
| 06:20
| 18:59
| 06:16
| 19:02
| 06:13
| 19:05
| 06:09
| 19:08
| 07:06
| 20:11
| 07:03
| 20:13
| 06:59
| 20:16

1 April

| 06:56
| 20:19
| 06:52
| 20:22
| 06:49
| 20:25
| 06:46
| 20:28
| 06:42
| 20:31
| 06:39
| 20:33
| 06:35
| 20:36
| 06:32
| 20:39
| 06:29
| 20:42
| 06:25
| 20:45
| 06:22
| 20:48
| 06:18
| 20:51
| 06:15
| 20:53
| 06:12
| 20:56
| 06:08
| 20:59
| 06:05
| 21:02
| 06:01
| 21:05
| 05:58
| 21:08
| 05:55
| 21:11
| 05:51
| 21:14
| 05:48
| 21:17
| 05:45
| 21:20
| 05:41
| 21:23
| 05:38
| 21:26
| 05:35
| 21:29
| 05:31
| 21:32
| 05:28
| 21:34
| 05:25
| 21:37
| 05:22
| 21:40
| 05:18
| 21:43

447

|May

| 05:15
| 21:46
| 05:12
| 21:49
| 05:09
| 21:52
| 05:05
| 21:55
| 05:02
| 21:59
| 04:59
| 22:02
| 04:56
| 22:05
| 04:53
| 22:08
| 04:49
| 22:11
| 04:46
| 22:14
| 04:43
| 22:17
| 04:40
| 22:20
| 04:37
| 22:23
| 04:34
| 22:26
| 04:31
| 22:29
| 04:28
| 22:32
| 04:25
| 22:35
| 04:22
| 22:37
| 04:20
| 22:40
| 04:17
| 22:43
| 04:14
| 22:46
| 04:11
| 22:49
| 04:08
| 22:52
| 04:06
| 22:55
| 04:03
| 22:58
| 04:00
| 23:00
| 03:58
| 23:03
| 03:55
| 23:06
| 03:53
| 23:08
| 03:51
| 23:11
| 03:48
| 23:14
559

|June

| 03:46
| 23:16
| 03:44
| 23:18
| 03:42
| 23:21
| 03:40
| 23:23
| 03:38
| 23:25
| 03:36
| 23:27
| 03:34
| 23:29
| 03:33
| 23:31
| 03:31
| 23:33
| 03:30
| 23:35
| 03:28
| 23:37
| 03:27
| 23:38
| 03:26
| 23:40
| 03:25
| 23:41
| 03:24
| 23:42
| 03:24
| 23:43
| 03:23
| 23:44
|1 03:23
| 23:45
| 03:22
| 23:45
| 03:22
| 23:46
| 03:22
| 23:46
| 03:22
| 23:46
| 03:22
| 23:46
|1 03:23
| 23:46
| 03:23
| 23:46
| 03:24
| 23:46
| 03:25
| 23:45
| 03:26
| 23:44
| 03:27
| 23:44
| 03:28
| 23:43

605

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm)
Sun set (hh:mm)

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Minutes with flicker

Jan

Feb Mar Apr

Operational time

N NNE ENE E ESE SSE S
950 485 257 338 655 682 961 1447 1196 618

Licensed user:

FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI-00601

Helsinki

+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 11:06/3.0.619

May Jun  Jul

Aug Sep Oct Nov Dec
1,08 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

SSW WSW W WNW NNW Sum

441 434 8465

Idle start wind speed: Cut in wind speed from power curve

| July

| 03:29
| 23:42
| 03:31
| 23:41
| 03:32
| 23:39
| 03:34
| 23:38
| 03:36
| 23:36
| 03:38
| 23:35
| 03:40
| 23:33
| 03:42
| 23:31
| 03:44
| 23:29
| 03:46
| 23:27
| 03:48
| 23:25
| 03:51
| 23:23
| 03:53
| 23:21
| 03:56
| 23:19
| 03:58
| 23:16
| 04:01
| 23:14
| 04:03
| 23:12
| 04:06
| 23:09
| 04:09
| 23:07
| 04:11
| 23:04
| 04:14
| 23:01
| 04:17
| 22:59
| 04:20
| 22:56
| 04:23
| 22:53
| 04:25
| 22:50
| 04:28
| 22:47
| 04:31
| 22:44
| 04:34
| 22:42
| 04:37
| 22:39
| 04:40
| 22:36
| 04:43
| 22:33
594

JAugust
| 04:46 | 06:15
| 22:30 | 20:48
| 04:49 | 06:18
| 22:27 | 20:45
| 04:52 | 06:21
| 22:23 | 20:41
| 04:55 | 06:24
| 22:20 | 20:38
| 04:58 | 06:26
| 22:17 | 20:35
| 05:01 | 06:29
| 22:14 | 20:31
| 05:03 | 06:32
| 22:11 | 20:28
| 05:06 | 06:35
| 22:08 | 20:24
| 05:09 | 06:38
| 22:05 | 20:21
| 05:12 | 06:40
| 22:01 | 20:17
| 05:15 | 06:43
| 21:58 | 20:14
| 05:18 | 06:46
| 21:55 | 20:11
| 05:21 | 06:48
| 21:52 | 20:07
| 05:24 | 06:51
| 21:48 | 20:04
| 05:27 | 06:54
| 21:45 | 20:00
| 05:30 | 06:57
| 21:42 | 19:57
| 05:33 | 06:59
| 21:39 | 19:53
| 05:36 | 07:02
| 21:35 | 19:50
| 05:39 | 07:05
| 21:32 | 19:47
| 05:41 | 07:08
| 21:29 | 19:43
| 05:44 | 07:10
| 21:25 | 19:40
| 05:47 | 07:13
| 21:22 | 19:36
| 05:50 | 07:16
| 21:19 | 19:33
| 05:53 | 07:18
| 21:15 | 19:29
| 05:56 | 07:21
| 21:12 | 19:26
| 05:59 | 07:24
| 21:08 | 19:23
| 06:01 | 07:27
| 21:05 | 19:19
| 06:04 | 07:29
| 21:02 | 19:16
| 06:07 | 07:32
| 20:58 | 19:12
| 06:10 | 07:35
| 20:55 | 19:09
| 06:13 |
| 20:52 |
502 | 392
|
|
|
|
|
I

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

|1 07:38
| 19:06
| 07:40
| 19:02
|1 07:43
| 18:59
| 07:46
| 18:55
| 07:49
| 18:52
| 07:52
| 18:49
| 07:54
| 18:45
| 07:57
| 18:42
| 08:00
| 18:39
| 08:03
| 18:35
| 08:06
| 18:32
| 08:08
| 18:29
| 08:11
| 18:25
| 08:14
| 18:22
| 08:17
| 18:19
| 08:20
| 18:15
| 08:23
| 18:12
| 08:26
| 18:09
| 08:28
| 18:05
| 08:31
| 18:02
| 08:34
| 17:59
| 08:37
| 17:56
| 08:40
| 17:52
| 08:43
| 17:49
| 07:46
| 16:46
| 07:49
| 16:43
| 07:52
| 16:40
| 07:55
| 16:37
| 07:58
| 16:33
| 08:01
| 16:30
| 08:04
| 16:27
308

| 08:07
| 16:24
| 08:10
| 16:21
| 08:13
| 16:18
| 08:16
| 16:15
| 08:19
| 16:12
| 08:22
| 16:09
| 08:25
| 16:06
| 08:28
| 16:03
| 08:31
| 16:00
| 08:34
| 15:57
| 08:38
| 15:54
| 08:41
| 15:52
| 08:44
| 15:49
| 08:47
| 15:46
| 08:50
| 15:43
| 08:53
| 15:41
| 08:56
| 15:38
| 08:59
| 15:35
| 09:02
| 15:33
| 09:05
| 15:30
| 09:08
| 15:28
] 09:11
| 15:25
| 09:14
| 15:23
| 09:16
| 15:21
| 09:19
| 15:18
| 09:22
| 15:16
| 09:25
| 15:14
| 09:28
| 15:12
| 09:30
| 15:10
| 09:33
| 15:08

206

(WTG causing flicker first time)
(WTG causing flicker last time)

| 09:36
| 15:06
| 09:38
| 15:04
| 09:41
| 15:03
| 09:43
| 15:01
| 09:45
| 15:00
| 09:48
| 14:58
| 09:50
| 14:57
| 09:52
| 14:56
| 09:54
| 14:54
| 09:56
| 14:53
| 09:58
| 14:52
| 10:00
| 14:52
| 10:01
| 14:51
| 10:03
| 14:50
| 10:04
| 14:50
| 10:06
| 14:49
| 10:07
| 14:49
| 10:08
| 14:49
| 10:09
| 14:49
| 10:10
| 14:49
] 10:11
| 14:50
| 10:11
| 14:50
| 10:12
| 14:51
| 10:12
| 14:51
| 10:12
| 14:52
| 10:12
| 14:53
| 10:12
| 14:54
| 10:12
| 14:55
| 10:12
| 14:56
| 10:12
| 14:58
] 10:11
| 14:59
151

10.6.2016 11:09/9

| SeptembefOctober |Novembel December

windPRO



Project: Licensed user:
Merkkikallio FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 11:06/3.0.619

SHADOW - Calendar

Calculation: V136 x 15 x HH172 real case_no forestShadow receﬁ)_tor: G - Lomarakennus/Partiomaja (Korpilahdenkuja 134)
|

Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) []
P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1,08 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
950 485 257 338 655 682 961 1447 1196 618 441 434 8465
Idle start wind speed: Cut in wind speed from power curve

|January |February |[March 1April | May [June [July |August | SeptembefOctober |Novembel] December

1110:10 | 09:08 | 07:41 | 06:56 | 05:15 103:46 ] 03:30 | 04:46 20:47 (T1) | 06:15 | 07:38 | 08:07 | 09:35

115:02  |16:25  |17:51 [ 20:19 | 21:46 123:16 | 23:41 122:29 25 21:12(T1) | 20:48  |19:06 | 16:24 | 15:06

2] 10:09 | 09:05 | 07:37 | 06:52 | 05:12 | 03:44 | 03:31 | 04:49 20:46 (T1) | 06:18 | 07:40 | 08:10 | 09:38

115:04 | 16:28  |17:54 | 20:22 | 21:49 ]23:18 | 23:40 |22:26 25 21:11(T1)|20:45  |19:02  |16:21 | 15:05

3]10:08  |09:02 | 07:34 | 06:49 | 05:09 ]03:42 ] 03:33 | 04:52 20:47 (T1) | 06:21 | 07:43 | 08:13 | 09:40

115:05 | 16:31 | 17:56 | 20:25 | 21:52 123:20 | 23:39 122:23 24 21:11(T1) | 20:41 | 18:59 | 16:18 | 15:03

4110:07 | 0859 |07:31 | 06:46 | 05:05 20:45 (T1) | 03:40 | 03:35 | 04:55 20:47 (T1) | 06:24 | 07:46 | 08:16 | 09:43

| 15:07 | 16:34 | 17:59 | 20:28 | 21:55 8  20:53 (T1) | 23:23 | 23:38 | 22:20 23 21:10 (T1) | 20:38 | 18:55 | 16:15 | 15:01

5]10:06 | 08:56 | 07:27  |06:42 | 05:02 20:42 (T1) | 03:38 | 03:36 | 04:58 20:48 (T1) | 06:27 | 07:49 | 08:19 | 09:45

115:09 | 16:37  |18:02  |20:30  |21:58 13  20:55(T1) | 23:25 | 23:36 122:17 21 21:09 (T1) | 20:34 | 18:52  |16:12 | 15:00

6110:05 | 08:54 | 07:24 | 06:39 | 04:59 20:40 (T1) | 03:36 | 03:38 | 05:01 20:49 (T1) | 06:29 | 07:51 | 08:22 | 09:48

|15:12 | 16:41 | 18:05  |20:33  [22:01 17 20:57 (T1) | 23:27 | 23:34 122:14 19 21:08(T1) |20:31 | 18:49  |16:09 | 14:58

7] 10:04 | 08:51 | 07:21 | 06:35 | 04:56 20:38 (T1) | 03:35 | 03:40 | 05:04 20:50 (T1) | 06:32 | 07:54 | 08:25 | 09:50

|15:14 | 16:44  |18:08  |20:36 | 22:04 20 20:58 (T1) | 23:29 | 23:33 |22:11 16  21:06 (T1) | 20:28 | 18:45  |16:06 | 14:57

8]10:02  |08:48 | 07:17 | 06:32 | 04:53 20:38 (T1) | 03:33 | 03:42 | 05:07 20:52 (T1) | 06:35 | 07:57 | 08:28 | 09:52

115:16 | 16:47 | 18:11 | 20:39  |22:07 21  20:59 (T1) | 23:31  |23:31 122:08 12 21:04(T1) | 20:24 | 18:42  |16:03 | 14:56

9]10:01 | 08:45 | 07:14 | 06:29 | 04:50 20:37 (T1) | 03:32 | 03:44 ] 05:10 20:55 (T1) | 06:38 | 08:00 | 08:31 | 09:54

| 15:18 | 16:50 | 18:14 | 20:42 | 22:10 23 21:00 (T1) | 23:33 | 23:29 | 22:04 6 21:01 (T1) | 20:21 | 18:39 | 16:00 | 14:55

10 ]109:59 | 08:42 | 07:11 | 06:25 | 04:47 20:36 (T1) | 03:30 | 03:46 ] 05:12 | 06:40 | 08:03 | 08:34 | 09:56

115:221 | 16:53 | 18:17 | 20:45 | 22:13 24  21:00 (T1) | 23:35 | 23:27 | 22:01 |20:17 | 18:35 | 15:57 | 14:54

11]09:57 | 08:38 | 07:07 | 06:22 | 04:43 20:36 (T1) | 03:29 | 03:49 | 05:15 ]06:43 | 08:06 | 08:37 | 09:58

115:23 | 16:56 | 18:20  |20:48  |22:16 25 21:01(T1)|23:36  |23:25 | 21:58 | 20:14 | 18:32 | 15:55 | 14:53

12| 09:56 | 08:35 | 07:04 | 06:18 | 04:40 20:35 (T1) | 03:28 | 03:51 | 05:18 | 06:46 | 08:08 | 08:40 | 09:59

115:26 | 16:59  [18:22  |20:50 | 22:19 26  21:01(T1) | 23:38 | 23:23 | 21:55 ]20:11  [18:29  |15:52 | 14:52

13| 09:54 | 08:32  |07:01 | 06:15 | 04:37 20:36 (T1) | 03:26 | 03:53 20:56 (T1) | 05:21 |06:48 | 08:11  |08:43 | 10:01

115:29 | 17:02 | 18:25 | 20:53 | 22:22 26 21:02(T1) | 23:39 | 23:21 5 21:01(T1) | 21:51 ]20:07  |18:25  |15:49 | 14:51

14109:52 | 08:29 | 06:57 | 06:12 | 04:34 20:35(T1) | 03:26 | 03:56 20:54 (T1) | 05:24 |06:51 | 08:14 | 08:47  |10:03

115:31 | 17:05 | 18:28 | 20:56 | 22:25 26 21:01(T1) | 23:40 | 23:18 9 21:03(T1) | 21:48 |20:04  |18:22  |15:46 | 14:51

15]09:50 | 08:26 | 06:54 | 06:08 | 04:31 20:36 (T1) | 03:25 | 03:58 20:53 (T1) | 05:27 | 06:54 | 08:17 | 08:50 | 10:04

115:34 | 17:08 | 18:31  |20:59  |22:28 26 21:02(T1) [23:42  |23:16 12  21:05(T1) | 21:45 |20:00 |18:19  [15:43 | 14:50

16| 09:48 | 08:23 | 06:50 | 06:05 | 04:28 20:35 (T1) | 03:24 | 04:01 20:51 (T1) | 05:30 ]06:57 ] 08:20 | 08:53 | 10:05

115:37 | 17:12 | 18:34  |21:02  |22:31 26 21:01(T1)|23:43  |23:14 15 21:06 (T1) | 21:42 ]19:57 | 18:15 | 15:41 | 14:50

171 09:46 | 08:20 | 06:47 | 06:01 | 04:25 20:36 (T1) | 03:23 | 04:04 20:50 (T1) | 05:33 ]06:59 | 08:23 | 08:56 | 10:07

|15:40 | 17:15  |18:37  |21:05  |22:3¢ 26 21:02(T1)|23:43  |23:11 17  21:07 (T1) | 21:38 ]19:53  [18:12  |15:38 | 14:50

18| 09:44 | 08:17 | 06:44 | 05:58 | 04:23 20:35 (T1) | 03:23 | 04:06 20:50 (T1) | 05:36 |07:02 | 08:25 | 08:59 | 10:08

115:42 | 17:18 | 18:40  |21:08  |22:37 26 21:01(T1) | 23:44  |23:09 18 21:08 (T1) | 21:35 119:50 | 18:09 | 15:36 | 14:49

19109:41 | 08:13 | 06:40 | 05:55 | 04:20 20:36 (T1) | 03:23 | 04:09 20:49 (T1) | 05:39 ]07:05 | 08:28  |09:02 | 10:09

115:45 | 17:21 | 18:42 | 21:11  |22:40 25 21:01(T1) [23:45  [23:06 20 21:09 (T1) | 21:32 |19:47 | 18:06  |15:33 | 14:49

20109:39 | 08:10 | 06:37  |05:51 | 04:17 20:36 (T1) | 03:22 | 04:12 20:48 (T1) | 05:42 |07:08  |08:31  |09:05  |10:10

115:48 | 17:24 | 18:45 | 21:14  |22:43 25 21:01(T1) [23:45  [23:04 21  21:09 (T1) | 21:28 |19:43 | 18:02  [15:30 | 14:50

21109:37 | 08:07 | 06:33 | 05:48 | 04:14 20:37 (T1) | 03:22 | 04:14 20:48 (T1) | 05:44 ]07:10 | 08:34 [ 09:08 | 10:10

115:51 | 17:27 | 18:48  |21:17  |22:46 24 21:01(T1)|23:46  [23:01 23 21:11(T1) | 21:25 ]19:40 | 17:59 | 15:28 | 14:50

22| 09:34 | 08:04 | 06:30 | 05:45 | 04:11 20:38 (T1) | 03:23 | 04:17 20:47 (T1) | 05:47 | 07:13 | 08:37 | 09:10 | 10:11

|15:54 | 17:30  |18:51 | 21:20 | 22:49 23 21:01(T1) | 23:46 | 22:58 24  21:11(T1) | 21:22 ]19:36 | 17:56 | 15:26 | 14:50

23]09:32 | 08:00 |06:27 | 05:41 | 04:09 20:38 (T1) | 03:23 | 04:20 20:47 (T1) | 05:50 |07:16 | 08:40  [09:13 | 10:11

115:57 | 17:33 | 18:54  |21:23  |22:52 22 21:00 (T1) | 23:46  |22:56 24  21:11(T1) | 21:18 119:33 | 17:53  |15:23 | 14:51

24109:29 | 07:57 | 06:23 | 05:38 | 04:06 20:38 (T1) | 03:23 | 04:23 20:46 (T1) | 05:53 |07:18 | 08:43 | 09:16 | 10:12

116:00 | 17:36 | 18:57 | 21:25 | 22:55 21  20:59 (T1) [23:46  |22:53 25  21:11(T1) | 21:15 119:29 | 17:49  |15:221 | 14:52

25]109:27 | 07:54 | 06:20 | 05:35 | 04:03 20:40 (T1) | 03:24 | 04:26 20:47 (T1) | 05:56 |07:21 | 07:46  |09:19 | 10:12

116:03 | 17:39 | 18:59  |21:28  |22:57 19 20:59 (T1) [23:46  [22:50 25 21:12 (T1) | 21:12 |19:26 | 16:46 [ 15:19 | 14:52

26109:24 | 07:51 | 06:16 | 05:31 | 04:01 20:41 (T1) | 03:24 | 04:29 20:46 (T1) | 05:59 |07:24 | 07:49 | 09:22  |10:12

116:06 | 17:42 | 19:02  |21:31  [23:00 18 20:59 (T1) | 23:45  |22:47 26  21:12 (T1) | 21:08 ]19:23 | 16:43 | 15:16 | 14:53

27109:22 | 07:47 | 06:13 | 05:28 | 03:58 20:42 (T1) | 03:25 | 04:31 20:45 (T1) | 06:01 |07:27 | 07:52 | 09:25 | 10:12

116:09 | 17:45  |19:05  |21:34  |23:03 16 20:58 (T1) | 23:45 | 22:44 27  21:12(T1) | 21:05 ]19:19  |16:40 | 15:14 | 14:54

28109:19 | 07:44 | 06:10 | 05:25 | 03:56 20:43 (T1) | 03:26 | 04:34 20:46 (T1) | 06:04 |07:29 | 07:55 [ 09:27 | 10:12

116:12 | 17:48 | 19:08 | 21:37  |23:05 14 20:57 (T1) | 23:44  |22:41 26  21:12 (T1) | 21:02 119:16 | 16:37  |15:12 | 14:55

29109:16 | 107:06 | 05:22 | 03:53 20:44 (T1) | 03:27 | 04:37 20:46 (T1) | 06:07 ]07:32 | 07:58  ]09:30 | 10:12

116:16 | 120:11 | 21:40 | 23:08 11 20:55(T1) [ 23:43  [22:38 26  21:12 (T1) | 20:58 |19:12  |16:33  [15:10 | 14:57

30]09:14 | ]07:03  |05:18 | 03:51 20:46 (T1) | 03:29 | 04:40 20:46 (T1) | 06:10 ]07:35 | 08:01  |09:33 | 10:11

116:19 | 120:13 | 21:43 | 23:11 7 20:53(T1) | 23:42 | 22:35 26 21:12 (T1) | 20:55 |19:09  |16:30  |15:08 | 14:58

31109:11 | 106:59 | ] 03:49 | | 04:43 20:46 (T1) | 06:13 | 108:04 | | 10:11

|16:22 | 120:16 | | 23:13 | 122:32 26 21:12 (T1) | 20:51 | 116:27 | | 15:00

Potential sun hours | 182 | 243 | 363 | 447 | 559 | 604 | 593 | 502 | 392 | 308 | 206 | 152
Total, worst case | | | | | 558 | | 395 | 171 | | | |
Sun reduction | | | | | 0,53 | | 0,50 | 0,47 | | | |
Oper. time red. | | | | | 0,97 | | 0,97 | 0,97 | | | |
Wind dir. red. | | | | | 0,58 | | 0,58 | 0,58 | | | |
Total reduction | | | | | 0,30 | | 0,28 | 0,26 | | | |
Total, real | | | | | 168 | | 112 | 45 | | | |

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project:

Merkkikallio

SHADOW - Calendar

Licensed user:

FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 11:06/3.0.619

Calculation: V136 x 15 x HH172 real case_no forestShadow receptor: H - Asuinrakennus (Kotkannevantie 269)

Assumptions for shadow calculations

|January |February |[March

1]10:10

| 15:02

2] 10:09

| 15:04

3] 10:08

| 15:06

4] 10:07

| 15:08

5] 10:06

| 15:10

6| 10:05

| 15:12

7] 10:03

| 15:14

8] 10:02

| 15:16

9| 10:01

| 15:19

10 | 09:59

| 15:21

11 | 09:57

| 15:24

12 | 09:56

| 15:26

13 | 09:54

| 15:29

14 | 09:52

| 15:32

15 | 09:50

| 15:34

16 | 09:48

| 15:37

17 | 09:46

| 15:40

18 | 09:44

| 15:43

19 | 09:41

| 15:46

20 | 09:39

| 15:49

21]09:37

| 15:51

22| 09:34

| 15:54

23] 09:32

| 15:57

241 09:29

| 16:00

25| 09:27

| 16:04

26 | 09:24

| 16:07

27| 09:22

| 16:10

28] 09:19

| 16:13

29| 09:16

| 16:16

30| 09:13

| 16:19

31]09:11

| 16:22

Potential sun hours | 183
Total, worst case |
Sun reduction |
Oper. time red. |
Wind dir. red. |
Total reduction |
Total, real |

] 09:08
| 16:25
] 09:05
| 16:28
] 09:02

|
|
|
|
|
|
| 243
|
|
|
|
|
I

| 07:41
| 17:51
| 07:37
| 17:54
1 07:34
| 17:57
| 07:31
| 18:00
| 07:28
| 18:02
| 07:24
| 18:05
| 07:21
| 18:08
| 07:17
] 18:11
| 07:14
| 18:14
| 07:11
| 18:17
| 07:07
| 18:20
| 07:04
| 18:23
| 07:01
| 18:25
| 06:57
| 18:28
| 06:54
| 18:31
| 06:50
| 18:34
| 06:47
| 18:37
| 06:44
| 18:40
| 06:40
| 18:42
| 06:37
| 18:45
| 06:33
| 18:48
| 06:30
| 18:51
| 06:27
| 18:54
| 06:23
| 18:57
| 06:20
| 18:59
| 06:16
| 19:02
| 06:13
| 19:05
| 06:10
| 19:08
| 07:06
| 20:11
| 07:03
| 20:14
| 06:59
| 20:16

1 April

| 06:56
| 20:19
| 06:53
| 20:22
| 06:49
| 20:25
| 06:46
| 20:28
| 06:42
| 20:30
| 06:39
| 20:33
| 06:36
| 20:36
| 06:32
| 20:39
| 06:29
| 20:42
| 06:25
| 20:45
| 06:22
| 20:48
| 06:19
| 20:50
| 06:15
| 20:53
| 06:12
| 20:56
| 06:08
| 20:59
| 06:05
| 21:02
| 06:02
| 21:05
| 05:58
| 21:08
| 05:55
| 21:11
| 05:52
| 21:14
| 05:48
| 21:17
| 05:45
| 21:20
| 05:42
| 21:22
| 05:38
| 21:25
| 05:35
| 21:28
| 05:32
| 21:31
| 05:28
| 21:34
| 05:25
| 21:37
| 05:22
| 21:40
| 05:19
| 21:43

447

|May

| 05:15
| 21:46
| 05:12
| 21:49
| 05:09
| 21:52
| 05:06
| 21:55
| 05:03
| 21:58
| 04:59
| 22:01
| 04:56
| 22:04
| 04:53
| 22:07
| 04:50
| 22:10
| 04:47
| 22:13
| 04:44
| 22:16
| 04:41
| 22:19
| 04:38
| 22:22
| 04:35
| 22:25
| 04:32
| 22:28
| 04:29
| 22:31
| 04:26
| 22:34
| 04:23
| 22:37
| 04:20
| 22:40
| 04:17
| 22:43
| 04:14
| 22:46
| 04:12
| 22:49
| 04:09
| 22:52
| 04:06
| 22:54
| 04:04
| 22:57
| 04:01
| 23:00
| 03:59
| 23:03
| 03:56
| 23:05
| 03:54
| 23:08
| 03:51
| 23:10
| 03:49
| 23:13
558

|June

| 03:47
| 23:15
] 03:45
| 23:18
] 03:43
| 23:20
] 03:41
| 23:22
] 03:39
| 23:25
| 03:37
| 23:27
] 03:35
| 23:29
] 03:34
| 23:31
] 03:32
] 23:33
] 03:31
| 23:34
| 03:29
| 23:36
] 03:28
| 23:37
] 03:27
| 23:39
] 03:26
| 23:40
] 03:25
| 23:41
| 03:24
| 23:42
| 03:24
| 23:43
] 03:23
| 23:44
] 03:23
| 23:44
| 03:23
| 23:45
| 03:23
| 23:45
] 03:23
| 23:46
] 03:23
| 23:46
| 03:24
| 23:45
| 03:24
| 23:45
| 03:25
| 23:45
] 03:26
| 23:44
] 03:27
| 23:44
] 03:28
| 23:43
| 03:29
| 23:42

604

Table layout: For each day in each month the following matrix apply

Day in month

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

Sunshine probability S (Average daily sunshine hours) []
Feb Mar Apr

Jan

May

Jun  Jul

Aug Sep Oct Nov Dec

1,08 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S
950 485 257 338 655 682 961 1447 1196 618

SSW WSW W WNW NNW Sum

441 434 8465

Idle start wind speed: Cut in wind speed from power curve

| July

| 03:30
| 23:41
| 03:32
| 23:40
] 03:33
| 23:39
| 03:35
| 23:37
| 03:37
| 23:36
| 03:39
| 23:34
| 03:41
| 23:32
| 03:43
| 23:31
| 03:45
| 23:29
| 03:47
| 23:27
| 03:49
| 23:25
| 03:52
| 23:23
| 03:54
| 23:21
| 03:56
| 23:18
| 03:59
| 23:16
| 04:01
| 23:14
| 04:04
| 23:11
| 04:07
| 23:09
| 04:09
| 23:06
| 04:12
| 23:03
| 04:15
| 23:01
| 04:18
| 22:58
| 04:20
| 22:55
| 04:23
| 22:53
| 04:26
| 22:50
| 04:29
| 22:47
| 04:32
| 22:44
| 04:35
| 22:41
| 04:38
| 22:38
| 04:40
| 22:35
| 04:43
| 22:32
593

JAugust
| 04:46 | 06:16
| 22:29 | 20:48
| 04:49 | 06:18
| 22:26 | 20:45
| 04:52 | 06:21
| 22:23 | 20:41
| 04:55 | 06:24
| 22:20 | 20:38
| 04:58 | 06:27
| 22:17 | 20:34
| 05:01 | 06:29
| 22:14 | 20:31
| 05:04 | 06:32
| 22:11 | 20:28
| 05:07 | 06:35
| 22:07 | 20:24
| 05:10 | 06:38
| 22:04 | 20:21
| 05:13 | 06:40
| 22:01 | 20:17
| 05:16 | 06:43
| 21:58 | 20:14
| 05:19 | 06:46
| 21:55 | 20:11
| 05:22 | 06:49
| 21:51 | 20:07
| 05:24 | 06:51
| 21:48 | 20:04
| 05:27 | 06:54
| 21:45 | 20:00
| 05:30 | 06:57
| 21:42 | 19:57
| 05:33 | 07:00
| 21:38 | 19:53
| 05:36 | 07:02
| 21:35 | 19:50
| 05:39 | 07:05
| 21:32 | 19:47
| 05:42 | 07:08
| 21:28 | 19:43
| 05:45 | 07:10
| 21:25 | 19:40
| 05:47 | 07:13
| 21:22 | 19:36
| 05:50 | 07:16
| 21:18 | 19:33
| 05:53 | 07:19
| 21:15 | 19:30
| 05:56 | 07:21
| 21:12 | 19:26
| 05:59 | 07:24
| 21:08 | 19:23
| 06:02 | 07:27
| 21:05 | 19:19
| 06:04 | 07:29
| 21:02 | 19:16
| 06:07 | 07:32
| 20:58 | 19:13
| 06:10 | 07:35
| 20:55 | 19:09
| 06:13 |
| 20:51 |
502 | 392
|
|
|
|
|
I

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

|1 07:38
| 19:06
| 07:40
| 19:02
|1 07:43
| 18:59
| 07:46
| 18:56
| 07:49
| 18:52
| 07:52
| 18:49
| 07:54
| 18:46
| 07:57
| 18:42
| 08:00
| 18:39
| 08:03
| 18:35
| 08:06
| 18:32
| 08:08
| 18:29
| 08:11
| 18:25
| 08:14
| 18:22
| 08:17
| 18:19
| 08:20
| 18:16
| 08:23
| 18:12
| 08:26
| 18:09
| 08:28
| 18:06
| 08:31
| 18:02
| 08:34
| 17:59
| 08:37
| 17:56
| 08:40
| 17:53
| 08:43
| 17:50
| 07:46
| 16:46
| 07:49
| 16:43
| 07:52
| 16:40
| 07:55
| 16:37
| 07:58
| 16:34
| 08:01
| 16:31
| 08:04
| 16:27
308

| 08:07
| 16:24
| 08:10
| 16:21
| 08:13
| 16:18
| 08:16
| 16:15
| 08:19
| 16:12
| 08:22
| 16:09
| 08:25
| 16:06
| 08:28
| 16:03
| 08:31
| 16:01
| 08:34
| 15:58
| 08:37
| 15:55
| 08:40
| 15:52
| 08:43
| 15:49
| 08:46
| 15:46
| 08:49
| 15:44
| 08:52
| 15:41
| 08:56
| 15:38
| 08:59
| 15:36
| 09:01
| 15:33
| 09:04
| 15:31
| 09:07
| 15:28
| 09:10
| 15:26
|1 09:13
| 15:24
| 09:16
| 15:21
| 09:19
| 15:19
| 09:22
| 15:17
| 09:25
| 15:15
| 09:27
| 15:13
| 09:30
| 15:11
| 09:33
| 15:09

207

(WTG causing flicker first time)
(WTG causing flicker last time)

| 09:35
| 15:07
| 09:38
| 15:05
| 09:40
| 15:03
| 09:43
| 15:02
| 09:45
| 15:00
| 09:47
| 14:59
| 09:50
| 14:57
| 09:52
| 14:56
| 09:54
| 14:55
| 09:56
| 14:54
| 09:57
| 14:53
| 09:59
| 14:52
| 10:01
| 14:52
| 10:02
| 14:51
| 10:04
| 14:51
| 10:05
| 14:50
| 10:06
| 14:50
| 10:08
| 14:50
| 10:09
| 14:50
| 10:09
| 14:50
| 10:10
| 14:50
] 10:11
| 14:51
| 10:11
| 14:51
| 10:12
| 14:52
| 10:12
| 14:53
| 10:12
| 14:54
| 10:12
| 14:55
| 10:12
| 14:56
| 10:11
| 14:57
| 10:11
| 14:59
| 10:10
| 15:00
152

10.6.2016 11:09/ 11

| SeptembefOctober |Novembel December

windPRO



Project:

Merkkikallio

SHADOW - Calendar

Licensed user:

FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 11:06/3.0.619

Calculation: V136 x 15 x HH172 real case_no forestShadow receptor: | - Asuinrakennus (Klumpintie 171)

Assumptions for shadow calculations

|January |February |[March

1]10:10

| 15:02

2] 10:09

| 15:04

3] 10:08

| 15:06

4] 10:07

| 15:08

5] 10:06

| 15:10

6| 10:05

| 15:12

7110:04

| 15:14

8] 10:02

| 15:17

9| 10:01

| 15:19

10 | 09:59

| 15:21

11 | 09:57

| 15:24

12 | 09:56

| 15:26

13 | 09:54

| 15:29

14 | 09:52

| 15:32

15 | 09:50

| 15:34

16 | 09:48

| 15:37

17 | 09:46

| 15:40

18 | 09:44

| 15:43

19 | 09:41

| 15:46

20 | 09:39

| 15:49

21]09:37

| 15:52

22| 09:34

| 15:55

23] 09:32

| 15:58

24| 09:30

| 16:01

25| 09:27

| 16:04

26 | 09:24

| 16:07

27| 09:22

| 16:10

28] 09:19

| 16:13

29| 09:16

| 16:16

30 | 09:14

| 16:19

31]09:11

| 16:22

Potential sun hours | 183
Total, worst case |
Sun reduction |
Oper. time red. |
Wind dir. red. |
Total reduction |
Total, real |

| 09:08
| 16:25
| 09:05
| 16:28
] 09:02
| 16:32
| 09:00
| 16:35
| 08:57
| 16:38
| 08:54
| 16:41
| 08:51
| 16:44
| 08:48
| 16:47
| 08:45
| 16:50

|
|
|
|
|
|
| 243
|
|
|
|
|
I

| 07:41
| 17:51
|1 07:38
| 17:54
1 07:34
| 17:57
| 07:31
| 18:00
| 07:28
| 18:03
| 07:24
| 18:05
| 07:21
| 18:08
| 07:18
] 18:11
| 07:14
| 18:14
| 07:11
| 18:17
| 07:08
| 18:20
| 07:04
| 18:23
| 07:01
| 18:26
| 06:57
| 18:28
| 06:54
| 18:31
| 06:51
| 18:34
| 06:47
| 18:37
| 06:44
| 18:40
| 06:40
| 18:43
| 06:37
| 18:45
| 06:34
| 18:48
| 06:30
| 18:51
| 06:27
| 18:54
| 06:23
| 18:57
| 06:20
| 19:00
| 06:17
| 19:02
| 06:13
| 19:05
| 06:10
| 19:08
| 07:06
| 20:11
| 07:03
| 20:14
| 07:00
| 20:16
363

1 April

| 06:56
| 20:19
| 06:53
| 20:22
| 06:49
| 20:25
| 06:46
| 20:28
| 06:42
| 20:31
| 06:39
| 20:33
| 06:36
| 20:36
| 06:32
| 20:39
| 06:29
| 20:42
| 06:25
| 20:45
| 06:22
| 20:48
| 06:19
| 20:51
| 06:15
| 20:54
| 06:12
| 20:56
| 06:09
| 20:59
| 06:05
| 21:02
| 06:02
| 21:05
| 05:58
| 21:08
| 05:55
| 21:11
| 05:52
| 21:14
| 05:48
| 21:17
| 05:45
| 21:20
| 05:42
| 21:23
| 05:38
| 21:26
| 05:35
| 21:29
| 05:32
| 21:32
| 05:29
| 21:34
| 05:25
| 21:37
| 05:22
| 21:40
| 05:19
| 21:43

447

|May

| 05:15
| 21:46
| 05:12
| 21:49
| 05:09
| 21:52
| 05:06
| 21:55
| 05:03
| 21:58
| 04:59
| 22:01
| 04:56
| 22:04
| 04:53
| 22:07
| 04:50
| 22:10
| 04:47
| 22:13
| 04:44
| 22:16
| 04:41
| 22:19
| 04:38
| 22:22
| 04:35
| 22:25
| 04:32
| 22:28
| 04:29
| 22:31
| 04:26
| 22:34
| 04:23
| 22:37
| 04:20
| 22:40
| 04:17
| 22:43
| 04:15
| 22:46
| 04:12
| 22:49
| 04:09
| 22:52
| 04:06
| 22:55
| 04:04
| 22:57
| 04:01
| 23:00
| 03:59
| 23:03
| 03:56
| 23:05
| 03:54
| 23:08
| 03:51
| 23:11
| 03:49
| 23:13
558

|June

| 03:47
| 23:16
] 03:45
| 23:18
] 03:43
| 23:20
] 03:41
| 23:23
] 03:39
| 23:25
| 03:37
| 23:27
] 03:35
| 23:29
] 03:34
| 23:31
] 03:32
] 23:33
] 03:31
| 23:34
| 03:29
| 23:36
] 03:28
| 23:38
] 03:27
| 23:39
] 03:26
| 23:40
] 03:25
| 23:41
| 03:25
| 23:42
| 03:24
| 23:43
] 03:24
| 23:44
] 03:23
| 23:45
| 03:23
| 23:45
| 03:23
| 23:46
] 03:23
| 23:46
] 03:23
| 23:46
| 03:24
| 23:46
| 03:24
| 23:45
| 03:25
| 23:45
] 03:26
| 23:45
] 03:27
| 23:44
] 03:28
| 23:43
| 03:29
| 23:42

604

Table layout: For each day in each month the following matrix apply

Day in month

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

Sunshine probability S (Average daily sunshine hours) []
Feb Mar Apr

Jan

May

Jun  Jul

Aug Sep Oct Nov Dec

1,08 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S
950 485 257 338 655 682 961 1447 1196 618

SSW WSW W WNW NNW Sum

441 434 8465

Idle start wind speed: Cut in wind speed from power curve

| July

| 03:30
| 23:41
| 03:32
| 23:40
] 03:33
| 23:39
| 03:35
| 23:37
| 03:37
| 23:36
| 03:39
| 23:34
| 03:41
| 23:33
| 03:43
| 23:31
| 03:45
| 23:29
| 03:47
| 23:27
| 03:49
| 23:25
| 03:52
| 23:23
| 03:54
| 23:21
| 03:56
| 23:18
| 03:59
| 23:16
| 04:02
| 23:14
| 04:04
| 23:11
| 04:07
| 23:09
| 04:09
| 23:06
| 04:12
| 23:04
| 04:15
| 23:01
| 04:18
| 22:58
| 04:20
| 22:56
| 04:23
| 22:53
| 04:26
| 22:50
| 04:29
| 22:47
| 04:32
| 22:44
| 04:35
| 22:41
| 04:38
| 22:38
| 04:41
| 22:35
| 04:44
| 22:32
593

JAugust
| 04:46 | 06:16
| 22:29 | 20:48
| 04:49 | 06:19
| 22:26 | 20:45
| 04:52 | 06:21
| 22:23 | 20:41
| 04:55 | 06:24
| 22:20 | 20:38
| 04:58 | 06:27
| 22:17 | 20:35
| 05:01 | 06:30
| 22:14 | 20:31
| 05:04 | 06:32
| 22:11 | 20:28
| 05:07 | 06:35
| 22:08 | 20:24
| 05:10 | 06:38
| 22:04 | 20:21
| 05:13 | 06:41
| 22:01 | 20:18
| 05:16 | 06:43
| 21:58 | 20:14
| 05:19 | 06:46
| 21:55 | 20:11
| 05:22 | 06:49
| 21:52 | 20:07
| 05:25 | 06:51
| 21:48 | 20:04
| 05:27 | 06:54
| 21:45 | 20:00
| 05:30 | 06:57
| 21:42 | 19:57
| 05:33 | 07:00
| 21:39 | 19:54
| 05:36 | 07:02
| 21:35 | 19:50
| 05:39 | 07:05
| 21:32 | 19:47
| 05:42 | 07:08
| 21:29 | 19:43
| 05:45 | 07:11
| 21:25 | 19:40
| 05:48 | 07:13
| 21:22 | 19:37
| 05:50 | 07:16
| 21:19 | 19:33
| 05:53 | 07:19
| 21:15 | 19:30
| 05:56 | 07:21
| 21:12 | 19:26
| 05:59 | 07:24
| 21:09 | 19:23
| 06:02 | 07:27
| 21:05 | 19:19
| 06:05 | 07:30
| 21:02 | 19:16
| 06:07 | 07:32
| 20:58 | 19:13
| 06:10 | 07:35
| 20:55 | 19:09
| 06:13 |
| 20:52 |
502 | 392
|
|
|
|
|
I

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

|1 07:38
| 19:06
| 07:41
| 19:03
| 07:43
| 18:59
| 07:46
| 18:56
| 07:49
| 18:52
| 07:52
| 18:49
| 07:54
| 18:46
| 07:57
| 18:42
| 08:00
| 18:39
| 08:03
| 18:36
| 08:06
| 18:32
| 08:09
| 18:29
| 08:11
| 18:26
| 08:14
| 18:22
| 08:17
| 18:19
| 08:20
| 18:16
| 08:23
| 18:12
| 08:26
| 18:09
| 08:29
| 18:06
| 08:31
| 18:03
| 08:34
| 17:59
| 08:37
| 17:56
| 08:40
| 17:53
| 08:43
| 17:50
| 07:46
| 16:46
| 07:49
| 16:43
| 07:52
| 16:40
| 07:55
| 16:37
| 07:58
| 16:34
| 08:01
| 16:31
| 08:04
| 16:28
308

| 08:07
| 16:25
| 08:10
| 16:21
| 08:13
| 16:18
| 08:16
| 16:15
| 08:19
| 16:12
| 08:22
| 16:09
| 08:25
| 16:06
| 08:28
| 16:04
| 08:31
| 16:01
| 08:34
| 15:58
| 08:37
| 15:55
| 08:41
| 15:52
| 08:44
| 15:49
| 08:47
| 15:47
| 08:50
| 15:44
| 08:53
| 15:41
| 08:56
| 15:39
| 08:59
| 15:36
| 09:02
| 15:33
| 09:05
| 15:31
| 09:08
| 15:28
] 09:11
| 15:26
| 09:13
| 15:24
| 09:16
| 15:21
| 09:19
| 15:19
| 09:22
| 15:17
| 09:25
| 15:15
| 09:27
| 15:13
| 09:30
| 15:11
| 09:33
| 15:09

207

(WTG causing flicker first time)
(WTG causing flicker last time)

| 09:35
| 15:07
| 09:38
| 15:05
| 09:40
| 15:03
| 09:43
| 15:02
| 09:45
| 15:00
| 09:48
| 14:59
| 09:50
| 14:58
| 09:52
| 14:56
| 09:54
| 14:55
| 09:56
| 14:54
| 09:58
| 14:53
| 09:59
| 14:52
| 10:01
| 14:52
| 10:03
| 14:51
| 10:04
| 14:51
| 10:05
| 14:50
| 10:07
| 14:50
| 10:08
| 14:50
| 10:09
| 14:50
| 10:10
| 14:50
| 10:10
| 14:50
] 10:11
| 14:51
| 10:11
| 14:51
| 10:12
| 14:52
| 10:12
| 14:53
| 10:12
| 14:54
| 10:12
| 14:55
| 10:12
| 14:56
| 10:12
| 14:57
| 10:11
| 14:59
] 10:11
| 15:00
152

10.6.2016 11:09 / 12

| SeptembefOctober |Novembel December

windPRO



Project:

Merkkikallio

SHADOW - Calendar

Licensed user:

FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 11:06/3.0.619

Calculation: V136 x 15 x HH172 real case_no forestShadow receptor: J - Asuinrakennus (Klumpvéagen 170)

Assumptions for shadow calculations

|January |February |[March

1]10:10

| 15:02

2] 10:09

| 15:04

3] 10:08

| 15:06

4] 10:07

| 15:08

5] 10:06

| 15:10

6| 10:05

| 15:12

7110:04

| 15:14

8] 10:02

| 15:16

9| 10:01

| 15:19

10 | 09:59

| 15:21

11| 09:58

| 15:24

12 | 09:56

| 15:26

13 | 09:54

| 15:29

14 | 09:52

| 15:32

15 | 09:50

| 15:34

16 | 09:48

| 15:37

17 | 09:46

| 15:40

18 | 09:44

| 15:43

19 | 09:42

| 15:46

20 | 09:39

| 15:49

21]09:37

| 15:52

221 09:35

| 15:55

23] 09:32

| 15:58

24| 09:30

| 16:01

25| 09:27

| 16:04

26 | 09:24

| 16:07

27| 09:22

| 16:10

28] 09:19

| 16:13

29| 09:16

| 16:16

30 | 09:14

| 16:19

31]09:11

| 16:22

Potential sun hours | 183
Total, worst case |
Sun reduction |
Oper. time red. |
Wind dir. red. |
Total reduction |
Total, real |

| 09:08
| 16:25
| 09:05
| 16:28
] 09:02
| 16:32
| 09:00
| 16:35
| 08:57
| 16:38
| 08:54
| 16:41
| 08:51
| 16:44
| 08:48
| 16:47
| 08:45
| 16:50

|
|
|
|
|
|
| 243
|
|
|
|
|
I

| 07:41
| 17:51
|1 07:38
| 17:54
1 07:34
| 17:57
| 07:31
| 18:00
| 07:28
| 18:03
| 07:24
| 18:06
| 07:21
| 18:08
| 07:18
] 18:11
| 07:14
| 18:14
| 07:11
| 18:17
| 07:08
| 18:20
| 07:04
| 18:23
| 07:01
| 18:26
| 06:57
| 18:28
| 06:54
| 18:31
| 06:51
| 18:34
| 06:47
| 18:37
| 06:44
| 18:40
| 06:40
| 18:43
| 06:37
| 18:46
| 06:34
| 18:48
| 06:30
| 18:51
| 06:27
| 18:54
| 06:23
| 18:57
| 06:20
| 19:00
| 06:17
| 19:02
| 06:13
| 19:05
| 06:10
| 19:08
| 07:06
| 20:11
| 07:03
| 20:14
| 07:00
| 20:17
363

1 April

| 06:56
| 20:19
| 06:53
| 20:22
| 06:49
| 20:25
| 06:46
| 20:28
| 06:43
| 20:31
| 06:39
| 20:34
| 06:36
| 20:36
| 06:32
| 20:39
| 06:29
| 20:42
| 06:26
| 20:45
| 06:22
| 20:48
| 06:19
| 20:51
| 06:15
| 20:54
| 06:12
| 20:56
| 06:09
| 20:59
| 06:05
| 21:02
| 06:02
| 21:05
| 05:58
| 21:08
| 05:55
| 21:11
| 05:52
| 21:14
| 05:48
| 21:17
| 05:45
| 21:20
| 05:42
| 21:23
| 05:38
| 21:26
| 05:35
| 21:29
| 05:32
| 21:32
| 05:29
| 21:35
| 05:25
| 21:38
| 05:22
| 21:41
| 05:19
| 21:44

447

|May

| 05:16
| 21:47
| 05:12
| 21:50
| 05:09
| 21:53
| 05:06
| 21:56
| 05:03
| 21:59
| 05:00
| 22:02
| 04:56
| 22:05
| 04:53
| 22:08
| 04:50
| 22:11
| 04:47
| 22:14
| 04:44
| 22:17
| 04:41
| 22:20
| 04:38
| 22:23
| 04:35
| 22:26
| 04:32
| 22:29
| 04:29
| 22:32
| 04:26
| 22:34
| 04:23
| 22:37
| 04:20
| 22:40
| 04:17
| 22:43
| 04:15
| 22:46
| 04:12
| 22:49
| 04:09
| 22:52
| 04:06
| 22:55
| 04:04
| 22:57
| 04:01
| 23:00
| 03:59
| 23:03
| 03:56
| 23:06
| 03:54
| 23:08
| 03:51
| 23:11
| 03:49
| 23:13
558

|June

| 03:47
| 23:16
] 03:45
| 23:18
] 03:43
| 23:20
] 03:41
| 23:23
] 03:39
| 23:25
| 03:37
| 23:27
] 03:35
| 23:29
] 03:34
| 23:31
] 03:32
] 23:33
] 03:31
] 23:35
| 03:29
| 23:36
] 03:28
| 23:38
] 03:27
| 23:39
] 03:26
| 23:40
] 03:25
| 23:42
| 03:25
| 23:43
| 03:24
| 23:43
] 03:24
| 23:44
] 03:23
| 23:45
| 03:23
| 23:45
| 03:23
| 23:46
] 03:23
| 23:46
] 03:23
| 23:46
| 03:24
| 23:46
| 03:24
| 23:46
| 03:25
| 23:45
] 03:26
| 23:45
] 03:27
| 23:44
] 03:28
| 23:43
| 03:29
| 23:42

604

Table layout: For each day in each month the following matrix apply

Day in month

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

Sunshine probability S (Average daily sunshine hours) []
Feb Mar Apr

Jan

May

Jun  Jul

Aug Sep Oct Nov Dec

1,08 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S
950 485 257 338 655 682 961 1447 1196 618

SSW WSW W WNW NNW Sum

441 434 8465

Idle start wind speed: Cut in wind speed from power curve

| July

| 03:30
| 23:41
| 03:32
| 23:40
] 03:33
| 23:39
| 03:35
| 23:38
| 03:37
| 23:36
| 03:39
| 23:34
| 03:41
| 23:33
| 03:43
| 23:31
| 03:45
| 23:29
| 03:47
| 23:27
| 03:49
| 23:25
| 03:52
| 23:23
| 03:54
| 23:21
| 03:56
| 23:19
| 03:59
| 23:16
| 04:02
| 23:14
| 04:04
| 23:11
| 04:07
| 23:09
| 04:09
| 23:06
| 04:12
| 23:04
| 04:15
| 23:01
| 04:18
| 22:58
| 04:20
| 22:56
| 04:23
| 22:53
| 04:26
| 22:50
| 04:29
| 22:47
| 04:32
| 22:44
| 04:35
| 22:41
| 04:38
| 22:39
| 04:41
| 22:36
| 04:44
| 22:33
593

JAugust
| 04:46 | 06:16
| 22:30 | 20:48
| 04:49 | 06:19
| 22:26 | 20:45
| 04:52 | 06:21
| 22:23 | 20:42
| 04:55 | 06:24
| 22:20 | 20:38
| 04:58 | 06:27
| 22:17 | 20:35
| 05:01 | 06:30
| 22:14 | 20:31
| 05:04 | 06:32
| 22:11 | 20:28
| 05:07 | 06:35
| 22:08 | 20:24
| 05:10 | 06:38
| 22:05 | 20:21
| 05:13 | 06:41
| 22:01 | 20:18
| 05:16 | 06:43
| 21:58 | 20:14
| 05:19 | 06:46
| 21:55 | 20:11
| 05:22 | 06:49
| 21:52 | 20:07
| 05:25 | 06:52
| 21:48 | 20:04
| 05:27 | 06:54
| 21:45 | 20:01
| 05:30 | 06:57
| 21:42 | 19:57
| 05:33 | 07:00
| 21:39 | 19:54
| 05:36 | 07:02
| 21:35 | 19:50
| 05:39 | 07:05
| 21:32 | 19:47
| 05:42 | 07:08
| 21:29 | 19:43
| 05:45 | 07:11
| 21:25 | 19:40
| 05:48 | 07:13
| 21:22 | 19:37
| 05:50 | 07:16
| 21:19 | 19:33
| 05:53 | 07:19
| 21:15 | 19:30
| 05:56 | 07:21
| 21:12 | 19:26
| 05:59 | 07:24
| 21:09 | 19:23
| 06:02 | 07:27
| 21:05 | 19:20
| 06:05 | 07:30
| 21:02 | 19:16
| 06:07 | 07:32
| 20:58 | 19:13
| 06:10 | 07:35
| 20:55 | 19:09
| 06:13 |
| 20:52 |
502 | 392
|
|
|
|
|
I

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

|1 07:38
| 19:06
| 07:41
| 19:03
| 07:43
| 18:59
| 07:46
| 18:56
| 07:49
| 18:52
| 07:52
| 18:49
| 07:55
| 18:46
| 07:57
| 18:42
| 08:00
| 18:39
| 08:03
| 18:36
| 08:06
| 18:32
| 08:09
| 18:29
| 08:11
| 18:26
| 08:14
| 18:22
| 08:17
| 18:19
| 08:20
| 18:16
| 08:23
| 18:12
| 08:26
| 18:09
| 08:29
| 18:06
| 08:32
| 18:03
| 08:34
| 17:59
| 08:37
| 17:56
| 08:40
| 17:53
| 08:43
| 17:50
| 07:46
| 16:47
| 07:49
| 16:43
| 07:52
| 16:40
| 07:55
| 16:37
| 07:58
| 16:34
| 08:01
| 16:31
| 08:04
| 16:28
308

| 08:07
| 16:25
| 08:10
| 16:21
| 08:13
| 16:18
| 08:16
| 16:15
| 08:19
| 16:12
| 08:22
| 16:09
| 08:25
| 16:06
| 08:28
| 16:04
| 08:31
| 16:01
| 08:35
| 15:58
| 08:38
| 15:55
| 08:41
| 15:52
| 08:44
| 15:49
| 08:47
| 15:47
| 08:50
| 15:44
| 08:53
| 15:41
| 08:56
| 15:39
| 08:59
| 15:36
| 09:02
| 15:33
| 09:05
| 15:31
| 09:08
| 15:28
] 09:11
| 15:26
| 09:14
| 15:24
| 09:16
| 15:21
| 09:19
| 15:19
| 09:22
| 15:17
| 09:25
| 15:15
| 09:28
| 15:13
| 09:30
| 15:11
| 09:33
| 15:09

207

(WTG causing flicker first time)
(WTG causing flicker last time)

| 09:36
| 15:07
| 09:38
| 15:05
| 09:41
| 15:03
| 09:43
| 15:02
| 09:45
| 15:00
| 09:48
| 14:59
| 09:50
| 14:58
| 09:52
| 14:56
| 09:54
| 14:55
| 09:56
| 14:54
| 09:58
| 14:53
| 10:00
| 14:52
| 10:01
| 14:52
| 10:03
| 14:51
| 10:04
| 14:51
| 10:06
| 14:50
| 10:07
| 14:50
| 10:08
| 14:50
| 10:09
| 14:50
| 10:10
| 14:50
| 10:10
| 14:50
] 10:11
| 14:51
| 10:11
| 14:51
| 10:12
| 14:52
| 10:12
| 14:53
| 10:12
| 14:54
| 10:12
| 14:55
| 10:12
| 14:56
| 10:12
| 14:57
| 10:11
| 14:59
] 10:11
| 15:00
152

10.6.2016 11:09 / 13

| SeptembefOctober |Novembel December

windPRO



Project: Licensed user:

Merkkikallio FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 11:06/3.0.619
SHADOW - Calendar, graphical
Calculation: V136 x 15 x HH172 real case_no forest

WTGs

T11:T11 T13: T13 T14: T14 T15: T15

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 10.6.2016 11:09 / 14 windPRO



Project:

Merkkikallio

SHADOW - Calendar, graphical
Calculation: V136 x 15 x HH172 real case_no forest

WTGs

T1:T1

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Licensed user:

FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI1-00601 Helsinki

+358104095666

Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 11:06/3.0.619

10.6.2016 11:09 / 15 windPRO



Project:

Merkkikallio

SHADOW - Calendar per WTG

Calculation: V136 x 15 x HH172 real case_no forestWTG: T1 - T1
Sunshine probability S (Average daily sunshine hours) []

Assumptions for shadow calculations

|January |February |[March | April

1]10:10 ] 09:08 | 07:41 | 06:56
115:02 | 16:25 | 17:51 | 20:19
2]10:09 | 09:05 |07:38 | 06:53
115:04 | 16:28 | 17:54 | 20:22
3]10:08 | 09:02 | 07:34 | 06:49
115:05 | 16:31 | 17:57 | 20:25
4]10:07 | 09:00 |07:31 | 06:46
115:07 | 16:34 | 17:59 | 20:28
5]10:06 | 08:57 | 07:28 | 06:42
115:09 | 16:37 | 18:02 | 20:31
6]10:05 | 08:54 | 07:24 | 06:39
|15:12 | 16:41 | 18:05 | 20:33
7110:04 | 08:51  |07:21 | 06:35
|15:14 | 16:44 | 18:08 | 20:36
8]10:02 | 08:48 | 07:18 | 06:32
115:16 | 16:47 | 18:11 | 20:39
9]10:01 | 08:45 |07:14 | 06:29
|15:18 | 16:50 | 18:14 | 20:42
101 09:59 | 08:42 | 07:11 | 06:25
|15:221 | 16:53 | 18:17 | 20:45
11]09:58 | 08:39 | 07:07 | 06:22
|15:23 | 16:56 | 18:20 | 20:48
121 09:56 | 08:35 | 07:04 | 06:18
]15:26 | 16:59 | 18:23 | 20:51
13]09:54 | 08:32 | 07:01 | 06:15
115:20 | 17:02 | 18:25 | 20:53
14 ]09:52 | 08:29 | 06:57 | 06:12
]15:31 | 17:05 | 18:28 | 20:56
15[09:50 | 08:26 | 06:54 | 06:08
115:3¢ | 17:09 | 18:31 | 20:59
16 | 09:48 | 08:23 | 06:50 | 06:05
115:37 | 17:12 | 18:34 | 21:02
17| 09:46 | 08:20 | 06:47 | 06:02
|15:40 | 17:15 | 18:37 | 21:05
18 ]09:44 | 08:17 | 06:44 | 05:58
|15:42 | 17:18 | 18:40 | 21:08
19109:42 | 08:13 | 06:40 | 05:55
|15:45 | 17:21 | 18:42 | 21:11
2009:39 | 08:10 | 06:37 | 05:51
|15:48 | 17:24 | 18:45 | 21:14
21]09:37 | 08:07 | 06:33 | 05:48
|15:51 | 17:27 | 18:48 | 21:17
22]09:35 | 08:04 | 06:30 | 05:45
|15:554 | 17:30 | 18:51 | 21:20
23109:32 | 08:01 | 06:27 | 05:41
|15:57 | 17:33 | 18:54 | 21:23
24109:30 | 07:57 | 06:23 | 05:38
|16:00 | 17:36 | 18:57 | 21:26
25009:27 | 07:54 | 06:20 | 05:35
|16:03  |17:39 | 18:59 | 21:29
26]09:24 | 07:51 | 06:16 | 05:32
|16:06 | 17:42 | 19:02 | 21:32
27109:22 | 07:47 | 06:13 | 05:28
116:09 | 17:45 | 19:05 | 21:34
2809:19 | 07:44 | 06:10 | 05:25
|16:12 | 17:48 | 19:08 | 21:37

29109:16 | 107:06 | 05:22
116:16 | 120:11 | 21:40
30109:14 | 107:03 | 05:18
116:19 | 120:14 | 21:43
31109:11 | 106:59 |
116:22 | 120:16 |
Potential sun hours | 182 | 242 | 363 | 447
Sum of minutes with flicker 0 0 0 0

IMay

] 05:15
| 21:46
| 05:12
| 21:49
| 05:09
| 21:52
| 05:06
| 21:55
| 05:02
| 21:58
| 04:59
| 22:01
| 04:56
| 22:04
| 04:53
| 22:08
| 04:50
| 22:11
| 04:47
| 22:14
| 04:44
| 22:17
| 04:40
| 22:20
| 04:37
| 22:23
| 04:34
| 22:26
| 04:31
| 22:29
| 04:28
| 22:32
| 04:26
| 22:34
| 04:23
| 22:37
| 04:20
| 22:40
| 04:17
| 22:43
| 04:14
| 22:46
| 04:11
| 22:49
| 04:09
| 22:52
| 04:06
| 22:55
| 04:03
| 22:57
| 04:01
| 23:00
] 03:58
| 23:03
| 03:56
| 23:06
] 03:53
| 23:08
] 03:51
| 23:11
| 03:49
| 23:13
| 559

20:45-20:53/8

20:42-20:55/13

20:40-20:57/17

20:38-20:58/20

20:38-20:59/21

20:37-21:00/23

20:36-21:00/24

20:36-21:01/25

20:35-21:01/26

20:36-21:02/26

20:35-21:01/26

20:36-21:02/26

20:35-21:01/26

20:36-21:02/26

20:35-21:01/26

20:36-21:01/25

20:36-21:01/25

20:37-21:01/24

20:38-21:01/23

20:38-21:00/22

20:38-20:59/21

20:40-20:59/19

20:41-20:59/18

20:42-20:58/16

20:43-20:57/14

20:44-20:55/11

20:46-20:53/7

558

Table layout: For each day in each month the following matrix apply

Jan

Feb Mar Apr

May

Licensed user:

FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 11:06/3.0.619

Jun  Jul Aug Sep Oct Nov Dec

1,08 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
950 485 257 338 655 682 961 1447 1196 618 441 434 8465
Idle start wind speed: Cut in wind speed from power curve

|June

| 03:46
| 23:16
| 03:44
| 23:18
| 03:42
| 23:21
| 03:40
| 23:23
] 03:38
| 23:25
] 03:36
| 23:27
] 03:35
| 23:29
] 03:33
| 23:31
| 03:32
| 23:33
] 03:30
| 23:35
1 03:29
| 23:36
] 03:28
| 23:38
] 03:26
| 23:39
] 03:26
| 23:41
] 03:25
| 23:42
| 03:24
| 23:43
] 03:23
| 23:44
| 03:23
| 23:44
| 03:23
| 23:45
| 03:22
| 23:46
| 03:22
| 23:46
| 03:23
| 23:46
] 03:23
| 23:46
| 03:23
| 23:46
| 03:24
| 23:46
| 03:24
| 23:45
] 03:25
| 23:45
| 03:26
| 23:44
| 03:27
| 23:43
| 03:28
| 23:43
|
|
| 604

[July

| 03:30
| 23:42
| 03:31
| 23:40
| 03:33
| 23:39
| 03:35
| 23:38
| 03:36
| 23:36
| 03:38
| 23:35
| 03:40
| 23:33
| 03:42
| 23:31
| 03:44
| 23:29
| 03:46
| 23:27
| 03:49
| 23:25
| 03:51
| 23:23
| 03:54
| 23:21
| 03:56
| 23:19
| 03:58
| 23:16
| 04:01
| 23:14
| 04:04
| 23:11
| 04:06
| 23:09
| 04:09
| 23:06
| 04:12
| 23:04
| 04:14
| 23:01
| 04:17
| 22:58
| 04:20
| 22:56
| 04:23
| 22:53
| 04:26
| 22:50
| 04:29
| 22:47
| 04:31
| 22:44
| 04:34
| 22:41
| 04:37
| 22:39
| 04:40
| 22:36
| 04:43
| 22:33
| 593

20:56-21:01/5

20:54-21:03/9

20:53-21:05/12

20:51-21:06/15

20:50-21:07/17

20:50-21:08/18

20:49-21:09/20

20:48-21:09/21

20:48-21:11/23

20:47-21:11/24

20:47-21:11/24

20:46-21:11/25

20:47-21:12/25

20:46-21:12/26

20:45-21:12/27

20:46-21:12/26

20:46-21:12/26

20:46-21:12/26

20:46-21:12/26

395

| August | SeptembdiOctober |NovembefDecember
| 04:46 20:47-21:12/25 | 06:16 | 07:38 | 08:07 | 09:36
| 22:29 120:48  |19:06 | 16:24 | 15:06
| 04:49 20:46-21:11/25 | 06:18 | 07:40 | 08:10 | 09:38
| 22:26 | 20:45 | 19:02 | 16:21 | 15:05
| 04:52 20:47-21:11/24 | 06:21 | 07:43 | 08:13 | 09:41
| 22:23 120:41  |18:59 | 16:18 | 15:03
| 04:55 20:47-21:10/23 | 06:24 | 07:46 | 08:16 | 09:43
| 22:20 120:38 | 18:56 | 16:15 | 15:01
| 04:58 20:48-21:09/21 | 06:27 | 07:49 | 08:19 | 09:45
| 22:17 120:35 | 18:52 | 16:12 | 15:00
] 05:01 20:49-21:08/19 |06:29 | 07:52 | 08:22 | 09:48
| 22:14 120:31 | 18:49 | 16:09 | 14:58
| 05:04 20:50-21:06/16 | 06:32 | 07:54 | 08:25 | 09:50
| 22:11 120:28 | 18:45 | 16:06 | 14:57
] 05:07 20:52-21:04/12 |06:35 | 07:57 | 08:28 | 09:52
| 22:08 120:24 | 18:42 | 16:03 | 14:56
] 05:10 20:55-21:01/6 | 06:38 | 08:00 | 08:31 | 09:54
| 22:05 120:21  |18:39 | 16:00 | 14:55
| 05:13 106:40 | 08:03 | 08:34 | 09:56
| 22:01 | 20:17 | 18:35 | 15:57 | 14:54
| 05:15 106:43 | 08:06 | 08:38 | 09:58
| 21:58 | 20:14 | 18:32 | 15:55 | 14:53
| 05:18 106:46 | 08:08 | 08:41 | 10:00
| 21:55 120:11 | 18:29 | 15:52 | 14:52
| 05:21 106:49 | 08:11 | 08:44 | 10:01
| 21:52 120:07 | 18:25 | 15:49 | 14:51
| 05:24 1 06:51 | 08:14 | 08:47 | 10:03
| 21:48 120:04 | 18:22 | 15:46 | 14:51
| 05:27 106:54 | 08:17 | 08:50 | 10:04
| 21:45 120:00 | 18:19 | 15:44 | 14:50
| 05:30 106:57 | 08:20 | 08:53 | 10:06
| 21:42 119:57 | 18:15 | 15:41 | 14:50
| 05:33 | 06:59 | 08:23 | 08:56 | 10:07
| 21:38 | 19:54 | 18:12 | 15:38 | 14:50
| 05:36 107:02 | 08:26 | 08:59 | 10:08
| 21:35 | 19:50 | 18:09 | 15:36 | 14:49
| 05:39 107:05 | 08:28 | 09:02 | 10:09
| 21:32 119:47 | 18:06 | 15:33 | 14:49
| 05:42 107:08 | 08:31  ]09:05 | 10:10
| 21:29 | 19:43 | 18:02 | 15:31 | 14:50
| 05:44 107:10 | 08:34 | 09:08 | 10:10
| 21:25 | 19:40 | 17:59 | 15:28 | 14:50
| 05:47 107:13 | 08:37  |09:11 | 10:11
| 21:22 119:36 | 17:56 | 15:26 | 14:50
| 05:50 107:16 | 08:40 | 09:14 | 10:12
| 21:19 119:33 | 17:53 | 15:23 | 14:51
| 05:53 107:19 | 08:43 | 09:16 | 10:12
| 21:15 119:30 | 17:49 | 15:21 | 14:52
| 05:56 107:21 | 07:46 | 09:19 | 10:12
| 21:12 119:26 | 16:46 | 15:19 | 14:52
| 05:59 107:24 | 07:49 | 09:22  |10:12
| 21:08 119:23 | 16:43 | 15:16 | 14:53
| 06:01 107:27 | 07:52 | 09:25 | 10:12
| 21:05 119:19 | 16:40 | 15:14 | 14:54
| 06:04 107:29 | 07:55 | 09:28 | 10:12
| 21:02 119:16 | 16:37 | 15:12 | 14:55
| 06:07 107:32 | 07:58 | 09:30 | 10:12
| 20:58 119:13 | 16:34 | 15:10 | 14:57
| 06:10 107:35 | 08:01  |09:33 | 10:11
| 20:55 119:09 | 16:30 | 15:08 | 14:58
| 06:13 | 108:04 | ] 10:11
| 20:52 | 116:27 | | 15:00
| 502 | 392 | 308 | 206 | 152
171 0 0 0 0

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

10.6.2016 11:09 / 16 windPRO



Project:

Merkkikallio

SHADOW - Calendar per WTG
Calculation: V136 x 15 x HH172 real case_no forestWTG: T10 - T10

Assumptions for shadow calculations

|January |February|March

1]10:10
| 15:02
2] 10:09
| 15:04
3] 10:08
| 15:06
4110:07
| 15:08
5] 10:06
| 15:10
6] 10:05
| 15:12
7110:04
| 15:14
8] 10:02
| 15:16
9] 10:01
| 15:19
10 | 09:59
| 15:21

11 | 09:58
| 15:24

12 | 09:56
| 15:26
13| 09:54
| 15:29
14 | 09:52
| 15:31
15 | 09:50
| 15:34

16 | 09:48
| 15:37

17 | 09:46
| 15:40
18 | 09:44
| 15:43

19 | 09:42
| 15:46
20 | 09:39
| 15:48
21 ] 09:37
| 15:51
221 09:35
| 15:54
23] 09:32
| 15:57
241 09:30
| 16:00
25| 09:27
| 16:03
26 | 09:24
| 16:07
271 09:22
| 16:10
28] 09:19
| 16:13
29 1 09:16
| 16:16
30 | 09:14
| 16:19
31]09:11
| 16:22

Potential sun hours | 183
Sum of minutes with flicker

0

| 09:08
| 16:25
| 09:05
| 16:28
| 09:02
| 16:31
| 09:00
| 16:35
| 08:57
| 16:38
| 08:54
| 16:41
| 08:51
| 16:44
| 08:48
| 16:47
| 08:45
| 16:50
| 08:42
| 16:53
| 08:39
| 16:56
| 08:36
| 16:59
| 08:32
| 17:03
| 08:29
| 17:06
| 08:26
| 17:09
| 08:23

0

| 07:41
| 17:51
| 07:38
| 17:54
| 07:34
| 17:57
| 07:31
| 18:00
| 07:28
| 18:03
| 07:24
| 18:05
| 07:21
| 18:08
| 07:18
| 18:11
| 07:14
| 18:14
| 07:11
| 18:17
| 07:08
| 18:20
| 07:04
| 18:23

ORPORrRORORO
QOO ORNKRRD
PORORON OGN
COWRN NSO N®

0

1April

| 06:56
| 20:19
| 06:53
| 20:22
| 06:49
| 20:25
| 06:46
| 20:28
| 06:42
| 20:31
| 06:39
| 20:34
| 06:36
| 20:36
| 06:32
| 20:39
| 06:29
| 20:42
| 06:25
| 20:45
| 06:22
| 20:48
| 06:19
| 20:51
| 06:15
| 20:54
| 06:12
| 20:56
| 06:08
| 20:59
| 06:05
| 21:02
| 06:02
| 21:05
| 05:58
| 21:08
| 05:55
| 21:11
| 05:52
| 21:14
| 05:48
| 21:17
| 05:45
| 21:20
| 05:42
| 21:23
| 05:38
| 21:26
| 05:35
| 21:29
| 05:32
| 21:32
| 05:28
| 21:35
| 05:25
| 21:38
| 05:22
| 21:41
| 05:19
| 21:44
|
|
| 447

0

| May

| 05:15
| 21:47
| 05:12
| 21:50
| 05:09
| 21:53
| 05:06
| 21:56
| 05:03
| 21:59
| 04:59
| 22:02
| 04:56
| 22:05
| 04:53
| 22:08
| 04:50
| 22:11
| 04:47
| 22:14
| 04:44
| 22:17
| 04:41
| 22:20
| 04:38
| 22:23
| 04:35
| 22:26
| 04:32
| 22:29
| 04:29
| 22:32
| 04:26
| 22:35
| 04:23
| 22:37
| 04:20
| 22:40
| 04:17
| 22:43
| 04:14
| 22:46
| 04:12
| 22:49
| 04:09
| 22:52
| 04:06
| 22:55
| 04:04
| 22:57
| 04:01
| 23:00
| 03:58
| 23:03
| 03:56
| 23:06
| 03:54
| 23:08
| 03:51
| 23:11
| 03:49
| 23:13
| 559

Table layout: For each day in each month the following matrix apply

Day in month

Sun rise (hh:mm)

Sun set (hh:mm)

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Sunshine probability S (Average daily sunshine hours) []

Jan

Feb Mar

Operational time
N NNE ENE E ESE SSE S
950 485 257 338 655 682 961 1447 1196 618
Idle start wind speed: Cut in wind speed from power curve

]June

| 03:47
| 23:16
| 03:45
| 23:18
| 03:43
| 23:21
| 03:41
| 23:23
| 03:39
| 23:25
| 03:37
| 23:27
| 03:35
| 23:29
| 03:33
| 23:31
| 03:32
| 23:33
| 03:30
| 23:35
| 03:29
| 23:36
| 03:28
| 23:38
| 03:27
| 23:39
| 03:26
| 23:41
| 03:25
| 23:42
| 03:24
| 23:43
| 03:24
| 23:44
| 03:23
| 23:44
| 03:23
| 23:45
| 03:23
| 23:45
| 03:23
| 23:46
| 03:23
| 23:46
| 03:23
| 23:46
| 03:24
| 23:46
| 03:24
| 23:46
| 03:25
| 23:45
| 03:26
| 23:45
| 03:27
| 23:44
| 03:28
| 23:43
| 03:29
| 23:43
|
|
| 604

1July

| 03:30
| 23:41
| 03:32
| 23:40
] 03:33
| 23:39
] 03:35
| 23:38
| 03:37
| 23:36
| 03:38
| 23:35
| 03:40
| 23:33
| 03:42
| 23:31
| 03:45
| 23:29
| 03:47
| 23:27
| 03:49
| 23:25
| 03:51
| 23:23
| 03:54
| 23:21
| 03:56
| 23:19
| 03:59
| 23:16
| 04:01
| 23:14
| 04:04
| 23:11
| 04:07
| 23:09
| 04:09
| 23:06
| 04:12
| 23:04
| 04:15
| 23:01
| 04:17
| 22:58
| 04:20
| 22:56
| 04:23
| 22:53
| 04:26
| 22:50
| 04:29
| 22:47
| 04:32
| 22:44
| 04:35
| 22:41
| 04:38
| 22:39
| 04:40
| 22:36
| 04:43
| 22:33
| 593

Apr May

] August

| 04:46
| 22:30
| 04:49
| 22:26
| 04:52
| 22:23
| 04:55
| 22:20
| 04:58
| 22:17
| 05:01
| 22:14
| 05:04
| 22:11
| 05:07
| 22:08
| 05:10
| 22:05
| 05:13
| 22:01
| 05:16
| 21:58
| 05:19
| 21:55
| 05:22
| 21:52
| 05:24
| 21:48
| 05:27
| 21:45
| 05:30
| 21:42
| 05:33
| 21:39
| 05:36
| 21:35
| 05:39
| 21:32
| 05:42
| 21:29
| 05:45
| 21:25
| 05:47
| 21:22
| 05:50
| 21:19
| 05:53
| 21:15
| 05:56
| 21:12
| 05:59
| 21:09
| 06:02
| 21:05
| 06:04
| 21:02
| 06:07
| 20:58
| 06:10
| 20:55
| 06:13
| 20:52
| 502

Licensed user:
FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 11:06/3.0.619

Jun

Jul Aug Sep Oct Nov Dec
1,03 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

SSW WSW W WNW NNW Sum

441 434 8465

| Septembgd©October |NovembefDecember

| 06:16
| 20:48
| 06:18
| 20:45
| 06:21
| 20:41
| 06:24
| 20:38
| 06:27
| 20:35
| 06:30
| 20:31
| 06:32
| 20:28
| 06:35
| 20:24
| 06:38
| 20:21
| 06:41
| 20:18
| 06:43
| 20:14
| 06:46
| 20:11
| 06:49
| 20:07
| 06:51
| 20:04
| 06:54
| 20:00
| 06:57
| 19:57
| 07:00
| 19:54
| 07:02
| 19:50
| 07:05
| 19:47
| 07:08
| 19:43
| 07:10
| 19:40
| 07:13
| 19:37
| 07:16
| 19:33
| 07:19
| 19:30
| 07:21
| 19:26
| 07:24
| 19:23
| 07:27
| 19:19
| 07:30
| 19:16
| 07:32
] 19:13
| 07:35
| 19:09
|
|
| 392

First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

| 07:38
| 19:06
] 07:41
| 19:02
| 07:43
| 18:59
| 07:46
| 18:56
| 07:49
| 18:52
| 07:52
| 18:49
| 07:55
| 18:46
| 07:57
| 18:42
| 08:00
| 18:39
| 08:03
| 18:36
| 08:06
| 18:32
| 08:09
| 18:29
| 08:11
| 18:26
| 08:14
| 18:22
| 08:17
| 18:19
| 08:20
| 18:16
| 08:23
| 18:12
| 08:26
| 18:09
| 08:29
| 18:06
| 08:31
| 18:03
| 08:34
| 17:59
| 08:37
| 17:56
| 08:40
| 17:53
| 08:43
| 17:50
| 07:46
| 16:46
| 07:49
| 16:43
| 07:52
| 16:40
| 07:55
| 16:37
| 07:58
| 16:34
| 08:01
| 16:31
| 08:04
| 16:28
| 308

| 08:07
| 16:24
| 08:10
| 16:21
| 08:13
| 16:18
| 08:16
| 16:15
| 08:19
| 16:12
| 08:22
| 16:09
| 08:25
| 16:06
| 08:28
| 16:03
| 08:31
| 16:01
| 08:35
| 15:58
| 08:38
| 15:55
| 08:41
| 15:52
| 08:44
| 15:49
| 08:47
| 15:46
| 08:50
| 15:44
| 08:53
| 15:41
| 08:56
| 15:38
| 08:59
| 15:36
| 09:02
| 15:33
| 09:05
| 15:31
| 09:08
| 15:28
| 09:11
| 15:26
| 09:14
| 15:23
| 09:16
| 15:21
| 09:19
| 15:19
| 09:22
| 15:17
| 09:25
| 15:15
| 09:28
| 15:13
| 09:30
| 15:11
| 09:33
| 15:09
|
|
| 206

10.6.2016 11:09 / 17

| 09:36
| 15:07
| 09:38
| 15:05
| 09:41
| 15:03
| 09:43
| 15:02
| 09:45
| 15:00
| 09:48
| 14:59
| 09:50
| 14:57
| 09:52
| 14:56
| 09:54
| 14:55
| 09:56
| 14:54
| 09:58
| 14:53
| 10:00
| 14:52
] 10:01
| 14:51
| 10:03
| 14:51
| 10:04
| 14:50
| 10:06
| 14:50
| 10:07
| 14:50
| 10:08
| 14:50
| 10:09
| 14:50
| 10:10
| 14:50
| 10:10
| 14:50
| 10:11
| 14:51
| 10:12
| 14:51
| 10:12
| 14:52
| 10:12
| 14:53
| 10:12
| 14:54
| 10:12
| 14:55
| 10:12
| 14:56
| 10:12
| 14:57
| 10:11
| 14:58
| 10:11
| 15:00
| 152

windPRO



Project:

Merkkikallio

SHADOW - Calendar per WTG

Calculation: V136 x 15 x HH172 real case_no forestWTG: T11 - T11
Sunshine probability S (Average daily sunshine hours) []

Assumptions for shadow calculations

|January |February |[March | April

1]10:10 ] 09:08 | 07:41 | 06:56
115:02 | 16:25 | 17:51 | 20:19
2]10:09 | 09:05 |07:38 | 06:53
115:04 | 16:28 | 17:54 | 20:22
3]10:08 | 09:03 | 07:34 | 06:49
115:06 | 16:31 | 17:57 | 20:25
4]110:07 | 09:00 |07:31 | 06:46
|15:08 | 16:35 | 18:00 | 20:28
5]10:06 | 08:57 | 07:28 | 06:42
]15:10 | 16:38 | 18:03 | 20:31
6]10:05 | 08:54 | 07:24 | 06:39
|15:12 | 16:41 | 18:05 | 20:34
7110:04 | 08:51  |07:21 | 06:36
|15:14 | 16:44 | 18:08 | 20:36
8]10:02 | 08:48 | 07:18 | 06:32
115:16 | 16:47 | 18:11 | 20:39
9]10:01 | 08:45 |07:14 | 06:29
115:19 | 16:50 | 18:14 | 20:42
101 09:59 | 08:42 | 07:11 | 06:25
|15:221 | 16:53 | 18:17 | 20:45
11]09:58 | 08:39 | 07:08 | 06:22
|15:24 | 16:56 | 18:20 | 20:48
121 09:56 | 08:36 | 07:04 | 06:19
]15:26 | 16:59 | 18:23 | 20:51
13]09:54 | 08:33 | 07:01 | 06:15
]15:20 | 17:03 | 18:26 | 20:54

14 ]09:52 | 08:29 | 06:57 | 06:12
]15:31 | 17:06 | 18:28 | 20:56
15]09:50 | 08:26 | 06:54 | 06:09
115:3¢ | 17:09 | 18:31 | 20:59

16 | 09:48 | 08:23 | 06:51 | 06:05
115:37 | 17:12 | 18:34 | 21:02
17| 09:46 | 08:20 | 06:47 | 06:02
|15:40 | 17:15 | 18:37 | 21:05

18 ]09:44 | 08:17 | 06:44 | 05:58
|15:43 | 17:18 | 18:40 | 21:08
1909:42 | 08:14 | 06:40 | 05:55
|15:46 | 17:21 | 18:43 | 21:11
2009:39 | 08:10 | 06:37 | 05:52
|15:48 | 17:24 | 18:45 | 21:14
21]09:37 | 08:07 | 06:34 | 05:48
|15:51 | 17:27 | 18:48 | 21:17
22109:35 | 08:04 | 06:30 | 05:45
|15:554 | 17:30 | 18:51 | 21:20
23109:32 | 08:01 | 06:27 | 05:42
|15:57 | 17:33 | 18:54 | 21:23
24109:30 | 07:57 | 06:23 | 05:38
|16:00 | 17:36 | 18:57 | 21:26
25009:27 | 07:54 | 06:20 | 05:35
116:03  |17:39 | 19:00 | 21:29
26109:25 | 07:51 | 06:17 | 05:32
116:07 | 17:42 | 19:02 | 21:32
27109:22 | 07:48 | 06:13 | 05:28
|16:10 | 17:45 | 19:05 | 21:35
28109:19 | 07:44 | 06:10 | 05:25
|16:13 | 17:48 | 19:08 | 21:38

29109:17 | 107:06 | 05:22
116:16 | 120:11 | 21:41
30]09:14 | 107:03 | 05:19
116:19 | 120:14 | 21:44
31109:11 | 107:00 |
116:22 | 120:17 |
Potential sun hours | 183 | 243 | 363 | 447
Sum of minutes with flicker 0 0 0 0

IMay

] 05:15
| 21:47
| 05:12
| 21:50
| 05:09
| 21:53
| 05:06
| 21:56
| 05:03
| 21:59
| 04:59
| 22:02
| 04:56
| 22:05
| 04:53
| 22:08
| 04:50
| 22:11
| 04:47
| 22:14
| 04:44
| 22:17
| 04:41
| 22:20
| 04:38
| 22:23
| 04:35
| 22:26
| 04:32
| 22:29
| 04:29
| 22:32
| 04:26
| 22:35
| 04:23
| 22:38
| 04:20
| 22:40
| 04:17
| 22:43
| 04:14
| 22:46
| 04:12
| 22:49
| 04:09
| 22:52
| 04:06
| 22:55
| 04:04
| 22:58
| 04:01
| 23:00
| 03:58
| 23:03
| 03:56
| 23:06
| 03:54
| 23:08
] 03:51
| 23:11
| 03:49
| 23:13
| 559

05:29-05:32/3

05:25-05:35/10

05:24-05:37/13

05:22-05:37/15

05:21-05:39/18

05:21-05:40/19

05:20-05:39/19

05:19-05:40/21

05:19-05:41/22

05:19-05:41/22

05:19-05:41/22

05:19-05:41/22

05:19-05:41/22

05:19-05:41/22

05:19-05:41/22

05:20-05:42/22

05:20-05:42/22

05:20-05:41/21

337

Table layout: For each day in each month the following matrix apply

Jan

Feb Mar

Licensed user:

FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 11:06/3.0.619

Apr May Jun Jul Aug Sep Oct Nov Dec

1,08 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S

950 485 257 338

Idle start wind speed:

|June

| 03:47
| 23:16
| 03:45
| 23:18
| 03:42
| 23:21
| 03:40
| 23:23
] 03:39
| 23:25
| 03:37
| 23:27
] 03:35
| 23:29
] 03:33
| 23:31
| 03:32
| 23:33
] 03:30
| 23:35
1 03:29
| 23:36
] 03:28
| 23:38
| 03:27
| 23:39
] 03:26
| 23:41
1 03:25
| 23:42
| 03:24
| 23:43
| 03:24
| 23:44
| 03:23
| 23:44
] 03:23
| 23:45
| 03:23
| 23:46
| 03:23
| 23:46
| 03:23
| 23:46
] 03:23
| 23:46
| 03:24
| 23:46
| 03:24
| 23:46
] 03:25
| 23:45
| 03:26
| 23:45
| 03:26
| 23:44
| 03:28
| 23:43
] 03:29
| 23:43
|
|
| 604

05:21-05:42/21

05:20-05:41/21

05:21-05:41/20

05:22-05:42/20

05:22-05:41/19

05:22-05:41/19

05:23-05:41/18

05:23-05:40/17

05:24-05:40/16

05:24-05:40/16

05:26-05:40/14

05:26-05:40/14

05:26-05:39/13

05:27-05:40/13

05:27-05:39/12

05:28-05:39/11

05:28-05:39/11

05:29-05:39/10

05:29-05:39/10

05:29-05:39/10

05:30-05:39/9

05:30-05:39/9

05:30-05:40/10

05:30-05:40/10

05:31-05:41/10

05:30-05:41/11

05:30-05:42/12

05:30-05:43/13

05:29-05:42/13

05:29-05:43/14

416

[July

| 03:30
| 23:42
| 03:32
| 23:40
| 03:33
| 23:39
| 03:35
| 23:38
| 03:37
| 23:36
| 03:38
| 23:35
| 03:40
| 23:33
| 03:42
| 23:31
| 03:45
| 23:29
| 03:47
| 23:27
| 03:49
| 23:25
| 03:51
| 23:23
| 03:54
| 23:21
| 03:56
| 23:19
| 03:59
| 23:16
| 04:01
| 23:14
| 04:04
| 23:12
| 04:07
| 23:09
| 04:09
| 23:07
| 04:12
| 23:04
| 04:15
| 23:01
| 04:17
| 22:59
| 04:20
| 22:56
| 04:23
| 22:53
| 04:26
| 22:50
| 04:29
| 22:47
| 04:32
| 22:44
| 04:35
| 22:42
| 04:38
| 22:39
| 04:40
| 22:36
| 04:43
| 22:33
| 593

SSW WSW W WNW NNW Sum

655 682 961 1447 1196 618 441 434 8465
Cut in wind speed from power curve

05:29-05:44/15

05:30-05:45/15

05:30-05:45/15

05:29-05:46/17

05:29-05:46/17

05:29-05:47/18

05:28-05:47/19

05:29-05:48/19

05:28-05:48/20

05:28-05:49/21

05:29-05:49/20

05:29-05:50/21

05:28-05:49/21

05:28-05:50/22

05:28-05:50/22

05:28-05:50/22

05:28-05:50/22

05:28-05:50/22

05:29-05:51/22

05:29-05:51/22

05:29-05:51/22

05:29-05:50/21

05:30-05:50/20

05:31-05:50/19

05:31-05:49/18

05:32-05:48/16

05:33-05:48/15

05:34-05:46/12

05:37-05:45/8

543

JAugust | SeptembdiOctober |NovembefDecember

|04:46 | 06:16 | 07:38 [ 08:07 | 09:36
122:30 | 20:48  |19:06 |16:24 | 15:07
|04:49 | 06:18 | 07:41  [08:10 | 09:38
|22:27 | 20:45  |19:03 |16:221 | 15:05
]04:52 | 06:21 | 07:43 | 08:13 | 09:41
|22:23 | 20:42  |18:59  |16:18 | 15:03
|04:55 | 06:24 | 07:46 | 08:16 | 09:43
122:20 | 20:38 | 18:56 | 16:15 | 15:02
|04:58 | 06:27 | 07:49 [ 08:19 | 09:45
|22:17 | 20:35  |18:52  |16:12 | 15:00
]05:01 | 06:30 | 07:52 [ 08:22 | 09:48
|22:14 | 20:31 | 18:49 | 16:09 | 14:59
]05:04 | 06:32 | 07:55 | 08:25 | 09:50
|22:11 | 20:28 | 18:46 | 16:06 | 14:57
]05:07 | 06:35 | 07:57 | 08:28 | 09:52
122:08 | 20:24 | 18:42 | 16:03 | 14:56
]05:10 | 06:38 | 08:00 | 08:32 | 09:54
122:05 |20:21 | 18:39 | 16:01 | 14:55
]05:13 | 06:41 | 08:03 | 08:35 | 09:56
122:01 | 20:18 | 18:36 | 15:58 | 14:54
|05:16 | 06:43 | 08:06 | 08:38 | 09:58
|21:58 | 20:14 | 18:32  |15:55 | 14:53
]05:19 | 06:46 | 08:09 | 08:41 | 10:00
|21:55 | 20:11 | 18:29  |15:52 | 14:52
]05:22 | 06:49 | 08:11 | 08:44 | 10:01
|21:52 | 20:07 |18:26  |15:49 | 14:51
|05:24 | 06:51 | 08:14 | 08:47 | 10:03
|21:48 | 20:04 |18:22  |15:46 | 14:51
]05:27 | 06:54 | 08:17 | 08:50 | 10:04
|21:45 | 20:01 |18:19 |15:44 | 14:50
]05:30 | 06:57 | 08:20 | 08:53 | 10:06
|21:42 | 19:57 | 18:16  |15:41 | 14:50
]05:33 | 07:00 | 08:23 | 08:56 | 10:07
121:39 | 19:54  |18:12  |15:38 | 14:50
]05:36 | 07:02 | 08:26 | 08:59 | 10:08
|21:35 | 19:50 | 18:09  |15:36 | 14:50
]05:39 | 07:05  |08:29  [09:02 | 10:09
121:32 | 19:47  |18:06 |15:33 | 14:50
|05:42 | 07:08 | 08:32  [09:05 |10:10
121:29  |19:43  |18:03 |15:31 | 14:50
|05:45 | 07:11 | 08:34 | 09:08 | 10:11
|21:25  |19:40  |17:59 | 15:28 | 14:50
|05:48 | 07:13 | 08:37  |09:11 | 10:11
|21:22 | 19:37 | 17:56 | 15:26 | 14:51
]05:50 | 07:16 | 08:40 | 09:14 | 10:12
|21:19  |19:33 | 17:53  [15:23 | 14:51
]05:53 | 07:19 | 08:43  [09:17 | 10:12
|21:15  |19:30 | 17:50 | 15:21 | 14:52
|05:56 | 07:21 | 07:46 [ 09:19 | 10:12
|21:12 | 19:26 | 16:46  |15:19 | 14:53
|05:59 | 07:24 | 07:49  [09:22 | 10:12
121:09  |19:23 | 16:43  |15:17 | 14:54
|06:02 | 07:27  |07:52 | 09:25 | 10:12
|21:05 |19:20 | 16:40  |15:15 | 14:55
|06:05 | 07:30 | 07:55 | 09:28 | 10:12
|21:02  |19:16 | 16:37  |15:13 | 14:56
|06:07 | 07:32 | 07:58 [ 09:30 | 10:12
120:58 | 19:13 | 16:34  |15:11 | 14:57
]06:10 | 07:35  |08:01  |09:33 | 10:11
120:55 | 19:09 | 16:31  |15:09 | 14:58

106:13 | |08:04 | ] 10:11
12052 | |16:28 | | 15:00
| 502 | 392 | 308 | 206 | 152

0 0 0 0 0

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

10.6.2016 11:09 / 18 windPRO



Project:

Merkkikallio

SHADOW - Calendar per WTG
Calculation: V136 x 15 x HH172 real case_no forestWTG: T12 - T12

Assumptions for shadow calculations

|January |February|March

1]10:10
| 15:02
2] 10:09
| 15:04
3] 10:09
| 15:06
4| 10:08
| 15:08
5] 10:06
| 15:10
6] 10:05
| 15:12
7110:04
| 15:14
8] 10:03
| 15:16
9] 10:01
| 15:19
10 | 09:59
| 15:21

11 | 09:58
| 15:24

12 | 09:56
| 15:26
13| 09:54
| 15:29
14 | 09:52
| 15:31
15 | 09:50
| 15:34

16 | 09:48
| 15:37

17 | 09:46
| 15:40
18 | 09:44
| 15:43

19 | 09:42
| 15:46
20 | 09:39
| 15:48
21 ] 09:37
| 15:51
221 09:35
| 15:54
23] 09:32
| 15:57
241 09:30
| 16:00
25| 09:27
| 16:03
26 | 09:25
| 16:07
271 09:22
| 16:10
28] 09:19
| 16:13
29 | 09:17
| 16:16
30 | 09:14
| 16:19
31]09:11
| 16:22

Potential sun hours | 182
Sum of minutes with flicker

0

| 09:08
| 16:25
| 09:05
| 16:28
| 09:03
| 16:31
| 09:00
| 16:35
| 08:57
| 16:38
| 08:54
| 16:41
| 08:51
| 16:44
| 08:48
| 16:47
| 08:45
| 16:50
| 08:42
| 16:53
| 08:39
| 16:56
| 08:36
| 16:59
| 08:33
| 17:03
| 08:29
| 17:06
| 08:26
| 17:09
| 08:23

0

| 07:41
| 17:51
| 07:38
| 17:54
| 07:34
| 17:57
| 07:31
| 18:00
| 07:28
| 18:03
| 07:24
| 18:05
| 07:21
| 18:08
| 07:18
| 18:11
| 07:14
| 18:14
| 07:11
| 18:17
| 07:08
| 18:20
| 07:04
| 18:23

ORPORrRORORO
QOO ORNKRRD
PORORON OGN
COWRN NSO N®

0

1April

| 06:56
| 20:19
| 06:53
| 20:22
| 06:49
| 20:25
| 06:46
| 20:28
| 06:42
| 20:31
| 06:39
| 20:34
| 06:36
| 20:36
| 06:32
| 20:39
| 06:29
| 20:42
| 06:25
| 20:45
| 06:22
| 20:48
| 06:19
| 20:51
| 06:15
| 20:54
| 06:12
| 20:57
| 06:09
| 20:59
| 06:05
| 21:02
| 06:02
| 21:05
| 05:58
| 21:08
| 05:55
| 21:11
| 05:52
| 21:14
| 05:48
| 21:17
| 05:45
| 21:20
| 05:42
| 21:23
| 05:38
| 21:26
| 05:35
| 21:29
| 05:32
| 21:32
| 05:28
| 21:35
| 05:25
| 21:38
| 05:22
| 21:41
| 05:19
| 21:44
|
|
| 447

0

| May

| 05:15
| 21:47
| 05:12
| 21:50
| 05:09
| 21:53
| 05:06
| 21:56
| 05:03
| 21:59
| 04:59
| 22:02
| 04:56
| 22:05
| 04:53
| 22:08
| 04:50
| 22:11
| 04:47
| 22:14
| 04:44
| 22:17
| 04:41
| 22:20
| 04:38
| 22:23
| 04:35
| 22:26
| 04:32
| 22:29
| 04:29
| 22:32
| 04:26
| 22:35
| 04:23
| 22:38
| 04:20
| 22:40
| 04:17
| 22:43
| 04:14
| 22:46
| 04:12
| 22:49
| 04:09
| 22:52
| 04:06
| 22:55
| 04:04
| 22:58
| 04:01
| 23:00
| 03:58
| 23:03
| 03:56
| 23:06
| 03:54
| 23:08
| 03:51
| 23:11
| 03:49
| 23:13
| 559

Table layout: For each day in each month the following matrix apply

Day in month

Sun rise (hh:mm)

Sun set (hh:mm)

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Sunshine probability S (Average daily sunshine hours) []

Jan

Feb Mar

Operational time
N NNE ENE E ESE SSE S
950 485 257 338 655 682 961 1447 1196 618
Idle start wind speed: Cut in wind speed from power curve

]June

| 03:47
| 23:16
| 03:45
| 23:18
| 03:42
| 23:21
| 03:40
| 23:23
| 03:39
| 23:25
| 03:37
| 23:27
| 03:35
| 23:29
| 03:33
| 23:31
| 03:32
| 23:33
| 03:30
| 23:35
| 03:29
| 23:37
| 03:28
| 23:38
| 03:27
| 23:39
| 03:26
| 23:41
| 03:25
| 23:42
| 03:24
| 23:43
| 03:24
| 23:44
| 03:23
| 23:45
| 03:23
| 23:45
| 03:23
| 23:46
| 03:23
| 23:46
| 03:23
| 23:46
| 03:23
| 23:46
| 03:23
| 23:46
| 03:24
| 23:46
| 03:25
| 23:46
| 03:25
| 23:45
| 03:26
| 23:44
| 03:28
| 23:44
| 03:29
| 23:43
|
|
| 604

1July

| 03:30
| 23:42
| 03:32
| 23:40
] 03:33
| 23:39
] 03:35
| 23:38
| 03:37
| 23:36
| 03:38
| 23:35
| 03:40
| 23:33
| 03:42
| 23:31
| 03:45
| 23:29
| 03:47
| 23:27
| 03:49
| 23:25
| 03:51
| 23:23
| 03:54
| 23:21
| 03:56
| 23:19
| 03:59
| 23:16
| 04:01
| 23:14
| 04:04
| 23:12
| 04:07
| 23:09
| 04:09
| 23:07
| 04:12
| 23:04
| 04:15
| 23:01
| 04:17
| 22:59
| 04:20
| 22:56
| 04:23
| 22:53
| 04:26
| 22:50
| 04:29
| 22:47
| 04:32
| 22:45
| 04:35
| 22:42
| 04:37
| 22:39
| 04:40
| 22:36
| 04:43
| 22:33
| 593

Apr May

] August

| 04:46
| 22:30
| 04:49
| 22:27
| 04:52
| 22:24
| 04:55
| 22:20
| 04:58
| 22:17
| 05:01
| 22:14
| 05:04
| 22:11
| 05:07
| 22:08
| 05:10
| 22:05
| 05:13
| 22:01
| 05:16
| 21:58
| 05:19
| 21:55
| 05:22
| 21:52
| 05:24
| 21:49
| 05:27
| 21:45
| 05:30
| 21:42
| 05:33
| 21:39
| 05:36
| 21:35
| 05:39
| 21:32
| 05:42
| 21:29
| 05:45
| 21:25
| 05:47
| 21:22
| 05:50
| 21:19
| 05:53
| 21:15
| 05:56
| 21:12
| 05:59
| 21:09
| 06:02
| 21:05
| 06:05
| 21:02
| 06:07
| 20:59
| 06:10
| 20:55
| 06:13
| 20:52
| 502

Licensed user:
FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 11:06/3.0.619

Jun

Jul Aug Sep Oct Nov Dec
1,03 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

SSW WSW W WNW NNW Sum

441 434 8465

| Septembgd©October |NovembefDecember

| 06:16
| 20:48
| 06:19
| 20:45
| 06:21
| 20:42
| 06:24
| 20:38
| 06:27
| 20:35
| 06:30
| 20:31
| 06:32
| 20:28
| 06:35
| 20:24
| 06:38
| 20:21
| 06:41
| 20:18
| 06:43
| 20:14
| 06:46
| 20:11
| 06:49
| 20:07
| 06:51
| 20:04
| 06:54
| 20:01
| 06:57
| 19:57
| 07:00
| 19:54
| 07:02
| 19:50
| 07:05
| 19:47
| 07:08
| 19:43
| 07:11
| 19:40
| 07:13
| 19:37
| 07:16
| 19:33
| 07:19
| 19:30
| 07:21
| 19:26
| 07:24
| 19:23
| 07:27
| 19:20
| 07:30
| 19:16
| 07:32
] 19:13
| 07:35
| 19:09
|
|
| 392

First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

| 07:38
| 19:06
] 07:41
| 19:03
| 07:43
| 18:59
| 07:46
| 18:56
| 07:49
| 18:52
| 07:52
| 18:49
| 07:55
| 18:46
| 07:57
| 18:42
| 08:00
| 18:39
| 08:03
| 18:36
| 08:06
| 18:32
| 08:09
| 18:29
| 08:11
| 18:26
| 08:14
| 18:22
| 08:17
| 18:19
| 08:20
| 18:16
| 08:23
| 18:12
| 08:26
| 18:09
| 08:29
| 18:06
| 08:32
| 18:03
| 08:34
| 17:59
| 08:37
| 17:56
| 08:40
| 17:53
| 08:43
| 17:50
| 07:46
| 16:46
| 07:49
| 16:43
| 07:52
| 16:40
| 07:55
| 16:37
| 07:58
| 16:34
| 08:01
| 16:31
| 08:04
| 16:28
| 308

| 08:07
| 16:24
| 08:10
| 16:21
| 08:13
| 16:18
| 08:16
| 16:15
| 08:19
| 16:12
| 08:22
| 16:09
| 08:25
| 16:06
| 08:29
| 16:03
| 08:32
| 16:01
| 08:35
| 15:58
| 08:38
| 15:55
| 08:41
| 15:52
| 08:44
| 15:49
| 08:47
| 15:46
| 08:50
| 15:44
| 08:53
| 15:41
| 08:56
| 15:38
| 08:59
| 15:36
| 09:02
| 15:33
| 09:05
| 15:31
| 09:08
| 15:28
| 09:11
| 15:26
| 09:14
| 15:23
| 09:17
| 15:21
| 09:19
| 15:19
| 09:22
| 15:17
| 09:25
| 15:15
| 09:28
| 15:12
| 09:30
| 15:10
| 09:33
| 15:09
|
|
| 206

10.6.2016 11:09 / 19

| 09:36
| 15:07
| 09:38
| 15:05
| 09:41
| 15:03
| 09:43
| 15:02
| 09:46
| 15:00
| 09:48
| 14:59
| 09:50
| 14:57
| 09:52
| 14:56
| 09:54
| 14:55
| 09:56
| 14:54
| 09:58
| 14:53
| 10:00
| 14:52
] 10:01
| 14:51
| 10:03
| 14:51
| 10:04
| 14:50
| 10:06
| 14:50
| 10:07
| 14:50
| 10:08
| 14:50
| 10:09
| 14:50
| 10:10
| 14:50
| 10:11
| 14:50
| 10:11
| 14:51
| 10:12
| 14:51
| 10:12
| 14:52
| 10:12
| 14:53
| 10:12
| 14:53
| 10:12
| 14:55
| 10:12
| 14:56
| 10:12
| 14:57
| 10:12
| 14:58
| 10:11
| 15:00
| 152

windPRO



Project:

Merkkikallio

SHADOW - Calendar per WTG

Calculation: V136 x 15 x HH172 real case_no forestWTG: T13 - T13
Assumptions for shadow calculations

|January |February |[March

1]10:10
| 15:02
2110:10
| 15:04
3]10:09
| 15:06
4] 10:08
| 15:07
5] 10:07
| 15:10
6] 10:05
| 15:12
7110:04
| 15:14
8]10:03
| 15:16
9] 10:01
| 15:19

10 | 10:00
| 15:21

11 | 09:58
| 15:24

12 | 09:56
| 15:26
13| 09:54
| 15:29

14 | 09:52
] 15:31

15 | 09:50
| 15:34

16 | 09:48
| 15:37

17 | 09:46
| 15:40

18 | 09:44
| 15:43

19 | 09:42
| 15:45
20 | 09:40
| 15:48
21 | 09:37
| 15:51
221 09:35
| 15:54
23| 09:32
| 15:57
24 | 09:30
| 16:00
25 | 09:27
| 16:03
26 | 09:25
| 16:06
27 | 09:22
| 16:10
28| 09:19
] 16:13
29 | 09:17
| 16:16
30 | 09:14
] 16:19
31 09:11
| 16:22

Potential sun hours | 182
Sum of minutes with flicker

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm)

] 09:08
] 16:25
] 09:06
| 16:28
] 09:03
| 16:31
] 09:00
| 16:35
| 08:57
| 16:38
| 08:54
| 16:41
| 08:51
| 16:44
| 08:48
| 16:47
| 08:45
| 16:50
| 08:42
| 16:53
] 08:39
| 16:56
| 08:36
| 16:59
] 08:33
| 17:03
] 08:30
| 17:06
| 08:26
| 17:09
| 08:23
117:12
| 08:20
| 17:15
| 08:17
| 17:18
| 08:14
117:21
| 08:10
| 17:24
| 08:07
| 17:27
| 08:04
] 17:30
] 08:01
]117:33
] 07:58
117:36
| 07:54
] 17:39
] 07:51
| 17:42
| 07:48
| 17:45
| 07:44
| 17:48

Sun set (hh:mm)

| 07:41
| 17:51
| 07:38
| 17:54
| 07:34
| 17:57
| 07:31
| 18:00
| 07:28
| 18:03
| 07:24
| 18:05
| 07:21
| 18:08
| 07:18
| 18:11
| 07:14
| 18:14
] 07:11
| 18:17
| 07:08
| 18:20
| 07:04
| 18:23
| 07:01
| 18:26
| 06:57
| 18:28
| 06:54
| 18:31
| 06:51
| 18:34
| 06:47
| 18:37
| 06:44
| 18:40
| 06:41
| 18:43
| 06:37
| 18:46
| 06:34
| 18:48
| 06:30
] 18:51
| 06:27
| 18:54
] 06:23
| 18:57
| 06:20
| 19:00
] 06:17
] 19:02
] 06:13
] 19:05
| 06:10
] 19:08
| 07:06
] 20:11
] 07:03
| 20:14
| 07:00
| 20:17
| 363

1April

| 06:56
| 20:19
| 06:53
| 20:22
| 06:49
| 20:25
| 06:46
| 20:28
| 06:42
| 20:31
| 06:39
| 20:34
| 06:36
| 20:36
| 06:32
| 20:39
| 06:29
| 20:42
| 06:25
| 20:45
| 06:22
| 20:48
] 06:19
| 20:51
| 06:15
| 20:54
| 06:12
| 20:57
| 06:08
| 20:59
| 06:05
| 21:02
| 06:02
| 21:05
| 05:58
| 21:08
| 05:55
| 21:11
| 05:52
| 21:14
| 05:48
| 21:17
| 05:45
| 21:20
| 05:42
| 21:23
] 05:38
| 21:26
] 05:35
| 21:29
| 05:32
| 21:32
] 05:28
| 21:35
| 05:25
| 21:38
| 05:22
| 21:41
] 05:19
| 21:44
|
|
| 447

07:21-07:24/3

07:17-07:28/11

07:15-07:30/15

07:12-07:30/18

07:11-07:31/20

07:11-07:31/20

07:10-07:32/22

07:09-07:31/22

07:09-07:31/22

07:10-07:30/20

07:10-07:29/19

07:10-07:28/18

07:11-07:26/15

07:12-07:24/12

07:15-07:21/6

243

IMay

] 05:15
| 21:47
| 05:12
| 21:50
| 05:09
| 21:53
| 05:06
| 21:56
| 05:02
| 21:59
| 04:59
| 22:02
| 04:56
| 22:05
| 04:53
| 22:08
| 04:50
| 22:11
| 04:47
| 22:14
| 04:44
| 22:17
| 04:41
| 22:20
| 04:38
| 22:23
| 04:35
| 22:26
| 04:32
| 22:29
| 04:29
| 22:32
| 04:26
| 22:35
| 04:23
| 22:38
| 04:20
| 22:41
| 04:17
| 22:44
| 04:14
| 22:46
| 04:12
| 22:49
| 04:09
| 22:52
| 04:06
| 22:55
| 04:03
| 22:58
| 04:01
| 23:01
| 03:58
| 23:03
| 03:56
| 23:06
| 03:53
| 23:09
| 03:51
| 23:11
| 03:49
| 23:14
| 559

Licensed user:

FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 11:06/3.0.619

Sunshine probability S (Average daily sunshine hours) []

Jan

Feb Mar

Apr May

Jun  Jul Aug Sep Oct Nov Dec

1,08 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
950 485 257 338 655 682 961 1447 1196 618 441 434 8465
Idle start wind speed: Cut in wind speed from power curve

|June

| 03:47
| 23:16
| 03:44
| 23:19
| 03:42
| 23:21
| 03:40
| 23:23
] 03:38
| 23:25
| 03:37
| 23:27
] 03:35
| 23:30
] 03:33
| 23:31
| 03:32
| 23:33
] 03:30
| 23:35
] 03:29
| 23:37
] 03:28
| 23:38
| 03:27
| 23:40
] 03:26
| 23:41
] 03:25
| 23:42
| 03:24
| 23:43
] 03:23
| 23:44
] 03:23
| 23:45
] 03:23
| 23:45
] 03:23
| 23:46
] 03:23
| 23:46
] 03:23
| 23:46
| 03:23
| 23:46
| 03:23
| 23:46
| 03:24
| 23:46
| 03:25
| 23:46
| 03:25
| 23:45
| 03:26
| 23:45
| 03:27
| 23:44
| 03:29
| 23:43
|
|
| 604

[July

| 03:30
| 23:42
| 03:31
| 23:41
| 03:33
| 23:39
] 03:35
| 23:38
| 03:36
| 23:37
| 03:38
| 23:35
| 03:40
| 23:33
| 03:42
| 23:31
| 03:44
| 23:30
| 03:47
| 23:28
| 03:49
| 23:26
| 03:51
| 23:23
| 03:54
| 23:21
| 03:56
| 23:19
| 03:59
| 23:17
| 04:01
| 23:14
| 04:04
| 23:12
| 04:06
| 23:09
| 04:09
| 23:07
| 04:12
| 23:04
| 04:15
| 23:01
| 04:17
| 22:59
| 04:20
| 22:56
| 04:23
| 22:53
| 04:26
| 22:50
| 04:29
| 22:48
| 04:32
| 22:45
| 04:35
| 22:42
| 04:37
| 22:39
| 04:40
| 22:36
| 04:43
| 22:33
| 594

| August

| 04:46
| 22:30
| 04:49
| 22:27
| 04:52
| 22:24
| 04:55
| 22:21
| 04:58
| 22:17
| 05:01
| 22:14
| 05:04
| 22:11
| 05:07
| 22:08
] 05:10
| 22:05
] 05:13
| 22:02
] 05:16
| 21:58
| 05:19
| 21:55
| 05:21
| 21:52
| 05:24
| 21:49
| 05:27
| 21:45
| 05:30
| 21:42
| 05:33
| 21:39
| 05:36
| 21:35
| 05:39
| 21:32
| 05:42
| 21:29
| 05:45
| 21:25
| 05:47
| 21:22
| 05:50
| 21:19
| 05:53
| 21:15
| 05:56
| 21:12
| 05:59
| 21:09
| 06:02
| 21:05
| 06:05
| 21:02
| 06:07
| 20:59
| 06:10
| 20:55
| 06:13
| 20:52
| 502

07:18-07:25/7

07:16-07:28/12

07:14-07:30/16

07:12-07:30/18

07:12-07:31/19

07:11-07:32/21

07:10-07:31/21

07:10-07:32/22

07:09-07:31/22

158

| September ]October |NovembefDecember

| 06:16 07:10-07:30/20 | 07:38 | 08:07 | 09:36

| 20:48 119:06 | 16:24 | 15:07
| 06:18 07:10-07:30/20 | 07:41 | 08:10 | 09:38
| 20:45 119:03 | 16:21 | 15:05
] 06:21 07:10-07:28/18 |07:43 | 08:13 | 09:41
| 20:42 |18:59 | 16:18 | 15:03
] 06:24 07:12-07:27/15 | 07:46 | 08:16 | 09:43
| 20:38 |18:56 | 16:15 | 15:02
] 06:27 07:13-07:24/11 |07:49 | 08:19 | 09:46
] 20:35 |18:52 | 16:12 | 15:00
] 06:30 07:16-07:21/5 |07:52 | 08:22 | 09:48
| 20:31 |18:49 | 16:09 | 14:59
| 06:32 |07:55 | 08:26 | 09:50
| 20:28 |18:46 | 16:06 | 14:57
| 06:35 |07:57 | 08:29 | 09:52
| 20:25 |18:42 | 16:03 | 14:56
| 06:38 |08:00 | 08:32 | 09:54
| 20:21 |18:39 | 16:00 | 14:55
| 06:41 |08:03 | 08:35 | 09:56
| 20:18 118:36 | 15:58 | 14:54
| 06:43 |08:06 | 08:38 | 09:58
| 20:14 ]18:32 | 15:55 | 14:53
| 06:46 |08:09 | 08:41 | 10:00
| 20:11 118:29 | 15:52 | 14:52
| 06:49 |08:12 | 08:44 | 10:02
| 20:07 |18:26 | 15:49 | 14:51
| 06:52 |08:14 | 08:47 | 10:03
| 20:04 |18:22 | 1546 | 14:51
| 06:54 |08:17 | 08:50 | 10:05
| 20:01 118:19 | 15:44 | 14:50
| 06:57 |08:20 | 08:53 | 10:06
| 19:57 |18:16 | 15:41 | 14:50
| 07:00 |08:23 | 08:56 | 10:07
| 19:54 |18:12 | 15:38 | 14:50
| 07:02 |08:26 | 08:59 | 10:08
| 19:50 |18:09 | 15:36 | 14:50
| 07:05 |08:29  |09:02 | 10:09
| 19:47 |18:06 | 15:33 | 14:50
| 07:08 |08:32  |09:05 | 10:10
| 19:43 118:03 | 15:31 | 14:50
|07:11 |08:35  |09:08 | 10:11
| 19:40 117:59 | 15:28 | 14:50
| 07:13 ]08:37 | 09:11 | 10:11
| 19:37 |17:56 | 15:26 | 14:50
| 07:16 |08:40 | 09:14 | 10:12
] 19:33 |17:53 | 15:23 | 1451
| 07:19 |08:43  |09:17 | 10:12
| 19:30 |17:50 | 15:21 | 14:52
| 07:21 |07:46  ]09:20 | 10:12
| 19:26 |16:46 | 15:19 | 14:52
| 07:24 |07:49  |09:22 | 10:13
| 19:23 |16:43 | 15:17 | 14:53
| 07:27 |07:52 | 09:25 | 10:13
| 19:20 |16:40 | 15:14 | 14:54
] 07:30 |07:55  |09:28 | 10:12
| 19:16 |16:37 | 15:12 | 14:56
| 07:32 |07:58  ]09:31 | 10:12
| 19:13 |16:34 | 15:10 | 14:57
] 07:35 |08:01  ]09:33 | 10:12
| 19:09 |16:31 | 15:08 | 14:58
| |08:04 | | 10:11
| |16:28 | | 15:00
| 392 | 308 | 206 | 152
89 0 0 0

First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

10.6.2016 11:09 / 20 windPRO



Project:

Merkkikallio

SHADOW - Calendar per WTG

Calculation: V136 x 15 x HH172 real case_no forestWTG: T14 - T14
Sunshine probability S (Average daily sunshine hours) []

Assumptions for shadow calculations

|January |February |[March | April

1]10:10 ] 09:08 | 07:41 | 06:56
115:02 | 16:25 | 17:51 | 20:19
2]10:10 | 09:06 | 07:38 | 06:53
115:04 | 16:28 | 17:54 | 20:22
3]10:09 | 09:03 | 07:34 | 06:49
115:05 | 16:31 | 17:57 | 20:25
4]10:08 | 09:00 |07:31 | 06:46
115:07 | 16:34 | 18:00 | 20:28
5]10:07 | 08:57 | 07:28 | 06:42
|15:09 | 16:38 | 18:03 | 20:31
6]10:05 | 08:54 | 07:24 | 06:39
|15:12 | 16:41 | 18:05 | 20:34
7110:04 | 08:51 | 07:21 | 06:36
|15:14 | 16:44 | 18:08 | 20:37
8110:03 | 08:48 | 07:18 | 06:32
115:16 | 16:47 | 18:11 | 20:39
9]10:01 | 08:45  |07:14 | 06:29
|15:18 | 16:50 | 18:14 | 20:42
10 ]10:00 | 08:42 | 07:11 | 06:25
]15:221 | 16:53 | 18:17 | 20:45
11]09:58 | 08:39 | 07:08 | 06:22
]15:23 | 16:56 | 18:20 | 20:48
121 09:56 | 08:36 | 07:04 | 06:19
]15:26 | 16:59 | 18:23 | 20:51
13]09:54 | 08:33 | 07:01 | 06:15
115:20 | 17:03 | 18:26 | 20:54
1409:52 | 08:30 | 06:58 | 06:12
]15:31 | 17:06 | 18:28 | 20:57
15]09:50 | 08:26 | 06:54 | 06:08
115:3¢ | 17:09 | 18:31 | 21:00
16 | 09:48 | 08:23 | 06:51 | 06:05
115:37 | 17:12 | 18:34 | 21:02
17| 09:46 | 08:20 | 06:47 | 06:02
|15:40 | 17:15 | 18:37 | 21:05
18 ]09:44 | 08:17 | 06:44 | 05:58
|15:43 | 17:18 | 18:40 | 21:08
19 ]09:42 | 08:14 | 06:41 | 05:55
|15:45 | 17:21 | 18:43 | 21:11
2009:40 | 08:11 | 06:37 | 05:52
|15:48 | 17:24 | 18:46 | 21:14
21]09:37 | 08:07 | 06:34 | 05:48
|15:51 | 17:27 | 18:48 | 21:17
22109:35 | 08:04 | 06:30 | 05:45
|15:554 | 17:30 | 18:51 | 21:20
23]09:32 | 08:01 | 06:27 | 05:42
|15:57 | 17:33 | 18:54 | 21:23
24109:30 | 07:58 | 06:23 | 05:38
|16:00 | 17:36 | 18:57 | 21:26
25]09:27 | 07:54 | 06:20 | 05:35
116:03 | 17:39 | 19:00 | 21:29
26109:25 | 07:51 | 06:17 | 05:32
|16:06 | 17:42 | 19:02 | 21:32
27109:22 | 07:48 | 06:13 | 05:28
|16:10 | 17:45 | 19:05 | 21:35
28109:19 | 07:44 | 06:10 | 05:25
|16:13 | 17:48 | 19:08 | 21:38

29109:17 | 107:06 | 05:22
116:16 | 120:11 | 21:41
30]09:14 | 107:03 | 05:19
116:19 | 120:14 | 21:44
31109:11 | 107:00 |
116:22 | 120:17 |
Potential sun hours | 182 | 242 | 363 | 447
Sum of minutes with flicker 0 0 0 0

IMay

] 05:15
| 21:47
| 05:12
| 21:50
| 05:09
| 21:53
| 05:06
| 21:56
| 05:02
| 21:59
| 04:59
| 22:02
| 04:56
| 22:05
| 04:53
| 22:08
| 04:50
| 22:11
| 04:47
| 22:14
| 04:44
| 22:17
| 04:41
| 22:20
| 04:38
| 22:23
| 04:35
| 22:26
| 04:32
| 22:29
| 04:29
| 22:32
| 04:26
| 22:35
| 04:23
| 22:38
| 04:20
| 22:41
| 04:17
| 22:44
| 04:14
| 22:47
| 04:11
| 22:49
| 04:09
| 22:52
| 04:06
| 22:55
| 04:03
| 22:58
| 04:01
| 23:01
] 03:58
| 23:03
| 03:56
| 23:06
] 03:53
| 23:09
] 03:51
| 23:11
| 03:49
| 23:14
| 559

05:50-05:55/5

05:47-05:58/11

05:45-05:59/14

05:44-06:00/16

05:42-06:01/19

05:42-06:02/20

05:42-06:02/20

05:42-06:03/21

05:41-06:02/21

05:40-06:02/22

05:41-06:02/21

05:41-06:03/22

05:41-06:02/21

05:42-06:02/20

05:42-06:02/20

05:42-06:01/19

05:43-06:00/17

05:44-06:00/16

05:45-05:59/14

05:46-05:58/12

05:48-05:56/8

05:50-05:54/4

363

Table layout: For each day in each month the following matrix apply

Jan

Feb Mar Apr

May

Licensed user:

FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 11:06/3.0.619

Jun  Jul Aug Sep Oct Nov Dec

1,08 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
950 485 257 338 655 682 961 1447 1196 618 441 434 8465
Idle start wind speed: Cut in wind speed from power curve

|June

| 03:47
| 23:16
| 03:44
| 23:19
| 03:42
| 23:21
| 03:40
| 23:23
] 03:38
| 23:25
| 03:37
| 23:28
] 03:35
| 23:30
] 03:33
| 23:32
| 03:32
| 23:33
] 03:30
| 23:35
] 03:29
| 23:37
] 03:28
| 23:38
] 03:26
| 23:40
] 03:26
| 23:41
] 03:25
| 23:42
| 03:24
| 23:43
| 03:23
| 23:44
| 03:23
| 23:45
| 03:23
| 23:45
| 03:22
| 23:46
| 03:22
| 23:46
| 03:23
| 23:46
] 03:23
| 23:47
] 03:23
| 23:46
| 03:24
| 23:46
| 03:24
| 23:46
] 03:25
| 23:45
| 03:26
| 23:45
| 03:27
| 23:44
] 03:29
| 23:43
|
|
| 604

[July

| 03:30
| 23:42
| 03:31
| 23:41
| 03:33
| 23:40
| 03:35
| 23:38
| 03:36
| 23:37
| 03:38
| 23:35
| 03:40
| 23:33
| 03:42
| 23:32
| 03:44
| 23:30
| 03:47
| 23:28
| 03:49
| 23:26
| 03:51
| 23:24
| 03:54
| 23:21
| 03:56
| 23:19
| 03:59
| 23:17
| 04:01
| 23:14
| 04:04
| 23:12
| 04:06
| 23:09
| 04:09
| 23:07
| 04:12
| 23:04
| 04:15
| 23:02
| 04:17
| 22:59
| 04:20
| 22:56
| 04:23
| 22:53
| 04:26
| 22:50
| 04:29
| 22:48
| 04:32
| 22:45
| 04:34
| 22:42
| 04:37
| 22:39
| 04:40
| 22:36
| 04:43
| 22:33
| 594

05:58-06:04/6

05:56-06:06/10

05:56-06:08/12

05:54-06:09/15

05:54-06:10/16

05:53-06:10/17

05:53-06:12/19

05:52-06:12/20

05:52-06:12/20

05:52-06:13/21

05:51-06:13/22

05:52-06:13/21

05:52-06:13/21

05:51-06:12/21

241

| August | SeptembdiOctober |NovembefDecember
| 04:46 05:52-06:13/21 | 06:16 | 07:38 | 08:07 | 09:36
| 22:30 120:48 | 19:06 | 16:24 | 15:07
| 04:49 05:52-06:12/20 | 06:18 | 07:41 | 08:10 | 09:38
| 22:27 120:45  |19:03 | 16:21 | 15:05
| 04:52 05:53-06:12/19 | 06:21 | 07:43 | 08:13 | 09:41
| 22:24 120:42 |18:59 | 16:18 | 15:03
| 04:55 05:53-06:10/17 | 06:24 | 07:46 | 08:16 | 09:43
| 22:21 120:38 | 18:56 | 16:15 | 15:01
| 04:58 05:54-06:10/16 | 06:27 | 07:49 | 08:19 | 09:46
| 22:17 120:35 | 18:52 | 16:12 | 15:00
] 05:01 05:55-06:08/13 | 06:30 | 07:52 | 08:23 | 09:48
| 22:14 120:31 | 18:49 | 16:09 | 14:58
| 05:04 05:57-06:07/10 | 06:32 | 07:55 | 08:26 | 09:50
| 22:11 120:28 | 18:46 | 16:06 | 14:57
| 05:07 | 06:35 | 07:57 | 08:29 | 09:52
| 22:08 | 20:25 | 18:42 | 16:03 | 14:56
| 05:10 106:38 | 08:00 | 08:32 | 09:54
| 22:05 120:21  |18:39 | 16:00 | 14:55
| 05:13 106:41 | 08:03 | 08:35 | 09:56
| 22:02 | 20:18 | 18:36 | 15:58 | 14:54
| 05:16 106:43 | 08:06 | 08:38 | 09:58
| 21:58 | 20:14 | 18:32 | 15:55 | 14:53
| 05:19 106:46 | 08:09 | 08:41 | 10:00
| 21:55 120:11 | 18:29 | 15:52 | 14:52
| 05:21 106:49 | 08:12 | 08:44 | 10:02
| 21:52 120:07 | 18:26 | 15:49 | 14:51
| 05:24 | 06:52 | 08:14 | 08:47 | 10:03
| 21:49 120:04 | 18:22 | 15:46 | 14:51
| 05:27 106:54 | 08:17 | 08:50 | 10:05
| 21:45 120:01 | 18:19 | 15:44 | 14:50
| 05:30 106:57 | 08:20 | 08:53 | 10:06
| 21:42 119:57 | 18:16 | 15:41 | 14:50
| 05:33 | 07:00 | 08:23 | 08:56 | 10:07
| 21:39 | 19:54 | 18:12 | 15:38 | 14:50
| 05:36 107:02 | 08:26 | 08:59 | 10:08
| 21:35 119:50 | 18:09 | 15:36 | 14:50
| 05:39 107:05 | 08:29  |09:02 | 10:09
| 21:32 1 19:47 | 18:06 | 15:33 | 14:50
| 05:42 107:08 | 08:32  ]09:05 | 10:10
| 21:29 119:43 | 18:03 | 15:31 | 14:50
| 05:45 ]07:11 | 08:35  [09:08 | 10:11
| 21:26 | 19:40 | 17:59 | 15:28 | 14:50
| 05:47 107:13 | 08:37 |09:11 | 10:11
| 21:22 119:37 | 17:56 | 15:26 | 14:50
| 05:50 107:16 | 08:40 | 09:14 | 10:12
| 21:19 119:33 | 17:53 | 15:23 | 14:51
| 05:53 107:19 | 08:43 | 09:17 | 10:12
| 21:15 119:30 | 17:50 | 15:21 | 14:52
| 05:56 107:21 | 07:46 | 09:20 | 10:13
| 21:12 119:26 | 16:46 | 15:19 | 14:52
| 05:59 107:24 | 07:49 | 09:22 |10:13
| 21:09 119:23 | 16:43 | 15:17 | 14:53
| 06:02 107:27 | 07:52 | 09:25 | 10:13
| 21:05 119:20 | 16:40 | 15:14 | 14:54
| 06:04 107:30 | 07:55 | 09:28 | 10:12
| 21:02 119:16 | 16:37 | 15:12 | 14:56
| 06:07 107:32 | 07:58 | 09:31 | 10:12
| 20:59 119:13 | 16:34 | 15:10 | 14:57
| 06:10 107:35 | 08:01 | 09:33 | 10:12
| 20:55 119:09 | 16:31 | 15:08 | 14:58
| 06:13 | 108:04 | ] 10:11
| 20:52 | 116:27 | | 15:00
| 502 | 392 | 308 | 206 ] 151
116 0 0 0 0

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

10.6.2016 11:09 / 21 windPRO



Project:

Merkkikallio

SHADOW - Calendar per WTG

Calculation: V136 x 15 x HH172 real case_no forestWTG: T15 - T15
Assumptions for shadow calculations

|January |February |[March

11]10:10
| 15:02
2110:10
| 15:04
3] 10:09
| 15:06
4] 10:08
| 15:08
5] 10:07
| 15:10
6] 10:05
| 15:12
7110:04
| 15:14
8]10:03
| 15:16
9] 10:01
| 15:19
10 | 10:00
| 15:21
11 | 09:58
| 15:24
12 | 09:56
| 15:26
13| 09:54
| 15:29
14 | 09:52
| 15:31
15 | 09:50
| 15:34
16 | 09:48
| 15:37
17 | 09:46
| 15:40
18 | 09:44
| 15:43
19 | 09:42
| 15:46
20 | 09:40
| 15:48
211 09:37
| 15:51
22 | 09:35
| 15:54
231 09:32
| 15:57
24 ] 09:30
| 16:00
25| 09:27
| 16:03
26 | 09:25
| 16:07
271 09:22
| 16:10
28] 09:19
| 16:13
29 ] 09:17
| 16:16
30 | 09:14
| 16:19
31]09:11
| 16:22
Potential sun hours | 182
Sum of minutes with flicker

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm)

] 09:08
| 16:25
| 09:06
| 16:28
] 09:03
] 16:31
] 09:00
| 16:35
| 08:57
| 16:38
| 08:54
| 16:41
| 08:51
| 16:44
| 08:48
| 16:47
| 08:45
| 16:50
| 08:42
| 16:53
] 08:39
| 16:56
] 08:36
| 17:00
] 08:33
| 17:03
] 08:30
| 17:06
| 08:26
| 17:09
| 08:23
117:12
| 08:20
| 17:15
| 08:17
|17:18
| 08:14
117:21
| 08:10
| 17:24
| 08:07
| 17:27
| 08:04
1 17:30
] 08:01
117:33
] 07:58
117:36
| 07:54
] 17:39
1 07:51
| 17:42
| 07:48
| 17:45
| 07:44
| 17:48

Sun set (hh:mm)

| 07:41
| 17:51
| 07:38
| 17:54
| 07:34
| 17:57
| 07:31
| 18:00
| 07:28
| 18:03
| 07:24
| 18:06
| 07:21
| 18:08
| 07:18
] 18:11
| 07:14
| 18:14
| 07:11
| 18:17
| 07:08
] 18:20
| 07:04
| 18:23
| 07:01
| 18:26
| 06:58
| 18:29
| 06:54
] 18:31
| 06:51
| 18:34
| 06:47
| 18:37
| 06:44
| 18:40
| 06:41
| 18:43
| 06:37
| 18:46
| 06:34
| 18:48
| 06:30
] 18:51
| 06:27
| 18:54
] 06:23
| 18:57
| 06:20
| 19:00
] 06:17
] 19:02
] 06:13
] 19:05
] 06:10
] 19:08
| 07:06
] 20:11
] 07:03
| 20:14
] 07:00
| 20:17
| 363

08:21-08:29/8

08:17-08:31/14

08:15-08:33/18

08:13-08:34/21

08:12-08:35/23

08:11-08:35/24

08:11-08:36/25

08:10-08:35/25

08:10-08:35/25

08:09-08:34/25

08:10-08:34/24

08:10-08:32/22

08:11-08:31/20

08:11-08:29/18

08:13-08:27/14

08:15-08:23/8

314

1April

| 06:56
| 20:19
| 06:53
| 20:22
| 06:49
| 20:25
| 06:46
| 20:28
| 06:43
| 20:31
| 06:39
| 20:34
| 06:36
| 20:36
| 06:32
| 20:39
| 06:29
| 20:42
| 06:25
| 20:45
| 06:22
| 20:48
| 06:19
| 20:51
| 06:15
| 20:54
| 06:12
| 20:57
| 06:09
| 20:59
| 06:05
| 21:02
| 06:02
| 21:05
] 05:58
| 21:08
] 05:55
| 21:11
| 05:52
| 21:14
| 05:48
| 21:17
| 05:45
| 21:20
| 05:42
| 21:23
] 05:38
| 21:26
] 05:35
| 21:29
] 05:32
| 21:32
] 05:28
| 21:35
] 05:25
| 21:38
] 05:22
| 21:41
] 05:19
| 21:44
|

|
| 447

IMay

] 05:15
| 21:47
| 05:12
| 21:50
| 05:09
| 21:53
| 05:06
| 21:56
| 05:03
| 21:59
| 04:59
| 22:02
| 04:56
| 22:05
| 04:53
| 22:08
| 04:50
| 22:11
| 04:47
| 22:14
| 04:44
| 22:17
| 04:41
| 22:20
| 04:38
| 22:23
| 04:35
| 22:26
| 04:32
| 22:29
| 04:29
| 22:32
| 04:26
| 22:35
| 04:23
| 22:38
| 04:20
| 22:41
| 04:17
| 22:43
| 04:14
| 22:46
| 04:12
| 22:49
| 04:09
| 22:52
| 04:06
| 22:55
| 04:04
| 22:58
| 04:01
| 23:00
| 03:58
| 23:03
| 03:56
| 23:06
| 03:54
| 23:08
] 03:51
| 23:11
| 03:49
| 23:14
| 559

Licensed user:

FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 11:06/3.0.619

Sunshine probability S (Average daily sunshine hours) []

Jan

Feb Mar

Apr

May Jun Jul Aug Sep Oct Nov Dec

1,08 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
950 485 257 338 655 682 961 1447 1196 618 441 434 8465
Idle start wind speed: Cut in wind speed from power curve

|June

| 03:47
| 23:16
| 03:45
| 23:18
| 03:42
| 23:21
| 03:40
| 23:23
] 03:39
| 23:25
| 03:37
| 23:27
] 03:35
| 23:29
] 03:33
| 23:31
| 03:32
| 23:33
] 03:30
| 23:35
1 03:29
| 23:37
] 03:28
| 23:38
| 03:27
| 23:40
] 03:26
| 23:41
] 03:25
| 23:42
| 03:24
| 23:43
| 03:24
| 23:44
| 03:23
| 23:45
| 03:23
| 23:45
| 03:23
| 23:46
| 03:23
| 23:46
| 03:23
| 23:46
] 03:23
| 23:46
] 03:23
| 23:46
| 03:24
| 23:46
] 03:25
| 23:46
] 03:25
| 23:45
| 03:26
| 23:44
| 03:28
| 23:44
] 03:29
| 23:43
|
|
| 604

[July

| 03:30
| 23:42
| 03:32
| 23:41
| 03:33
| 23:39
] 03:35
| 23:38
| 03:37
| 23:36
| 03:38
| 23:35
| 03:40
| 23:33
| 03:42
| 23:31
| 03:45
| 23:29
| 03:47
| 23:28
| 03:49
| 23:25
| 03:51
| 23:23
| 03:54
| 23:21
| 03:56
| 23:19
| 03:59
| 23:17
| 04:01
| 23:14
| 04:04
| 23:12
| 04:07
| 23:09
| 04:09
| 23:07
| 04:12
| 23:04
| 04:15
| 23:01
| 04:17
| 22:59
| 04:20
| 22:56
| 04:23
| 22:53
| 04:26
| 22:50
| 04:29
| 22:47
| 04:32
| 22:45
| 04:35
| 22:42
| 04:38
| 22:39
| 04:40
| 22:36
| 04:43
| 22:33
| 593

JAugust

| 04:46
| 22:30
| 04:49
| 22:27
| 04:52
| 22:24
| 04:55
| 22:21
| 04:58
| 22:17
| 05:01
| 22:14
| 05:04
| 22:11
| 05:07
| 22:08
| 05:10
| 22:05
] 05:13
| 22:02
| 05:16
| 21:58
| 05:19
| 21:55
| 05:22
| 21:52
| 05:24
| 21:49
| 05:27
| 21:45
| 05:30
| 21:42
| 05:33
| 21:39
| 05:36
| 21:35
| 05:39
| 21:32
| 05:42
| 21:29
| 05:45
| 21:25
| 05:48
| 21:22
| 05:50
| 21:19
| 05:53
| 21:15
| 05:56
| 21:12
| 05:59
| 21:09
| 06:02
| 21:05
| 06:05
| 21:02
| 06:07
| 20:59
| 06:10
| 20:55
| 06:13
| 20:52
| 502

| September ] October INovembe}December
| 06:16 | 07:38 08:48-09:13/25 | 08:07 | 09:36
| 20:48 | 19:06 |16:24 | 15:07
] 06:19 ] 07:41 08:48-09:13/25 | 08:10 | 09:38
| 20:45 | 19:03 | 16:21 | 15:05
| 06:21 | 07:44 08:48-09:13/25 | 08:13 | 09:41
| 20:42 | 18:59 116:18 | 15:03
| 06:24 ] 07:46 08:48-09:13/25 | 08:16 | 09:43
| 20:38 | 18:56 116:15 | 15:02
| 06:27 | 07:49 08:48-09:12/24 | 08:19 | 09:46
| 20:35 | 18:52 |16:12 | 15:00
| 06:30 ] 07:52 08:49-09:11/22 |08:22 | 09:48
| 20:31 | 18:49 116:09 | 14:59
| 06:32 | 07:55 08:50-09:10/20 | 08:26 | 09:50
| 20:28 | 18:46 116:06 | 14:57
| 06:35 | 07:57 08:51-09:08/17 | 08:29 | 09:52
| 20:25 | 18:42 116:03 | 14:56
| 06:38 | 08:00 08:54-09:05/11 | 08:32 | 09:54
| 20:21 | 18:39 | 16:01 | 14:55
| 06:41 | 08:03 108:35 | 09:56
| 20:18 | 18:36 |15:58 | 14:54
| 06:43 | 08:06 108:38 | 09:58
| 20:14 | 18:32 115:55 | 14:53
| 06:46 | 08:09 108:41 | 10:00
| 20:11 | 18:29 |15:52 | 14:52
| 06:49 | 08:12 108:44 | 10:02
| 20:07 | 18:26 |15:49 | 14:51
| 06:52 | 08:14 | 08:47 | 10:03
| 20:04 | 18:22 |15:46 | 14:51
| 06:54 ] 08:17 108:50 | 10:05
| 20:01 | 18:19 | 15:44 | 14:50
| 06:57 | 08:20 108:53 | 10:06
| 19:57 | 18:16 115:41 | 14:50
| 07:00 | 08:23 | 08:56 | 10:07
| 19:54 | 18:12 115:38 | 14:50
| 07:02 | 08:26 | 08:59 | 10:08
| 19:50 | 18:09 | 15:36 | 14:50
| 07:05 | 08:29 | 09:02 | 10:09
| 19:47 | 18:06 ]115:33 | 14:50
| 07:08 | 08:32 | 09:05 | 10:10
| 19:43 | 18:03 115:31 | 14:50
| 07:11 ] 08:35 109:08 | 10:11
| 19:40 | 17:59 115:28 | 14:50
| 07:13 | 08:37 109:11 | 10:11
| 19:37 | 17:56 115:26 | 14:51
1 07:16 | 08:40 109:14 | 10:12
| 19:33 117:53 115:23 | 14:51
1 07:19 09:01-09:05/4 | 08:43 109:17 | 10:12
| 19:30 | 17:50 115:21 | 14:52
| 07:22 08:57-09:09/12 | 07:46 | 09:19 | 10:12
| 19:26 | 16:46 115:19 | 14:53
| 07:24 08:55-09:12/17 | 07:49 | 09:22 | 10:12
| 19:23 | 16:43 115:17 | 14:54
| 07:27 08:52-09:12/20 | 07:52 | 09:25 | 10:12
| 19:20 | 16:40 115:15 | 14:55
| 07:30 08:51-09:13/22 | 07:55 | 09:28 | 10:12
| 19:16 | 16:37 115:13 | 14:56
| 07:32 08:50-09:14/24 | 07:58 | 09:31 | 10:12
| 19:13 | 16:34 115:11 | 14:57
| 07:35 08:50-09:14/24 | 08:01 | 09:33 | 10:12
| 19:09 ] 16:31 115:09 | 14:58
| | 08:04 | ] 10:11
| | 16:28 | | 15:00
| 392 | 308 | 206 | 152
123 194 0 0

First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

10.6.2016 11:09 / 22 windPRO



Project:

Merkkikallio

SHADOW - Calendar per WTG

Calculation: V136 x 15 x HH172 real case_no forestWTG: T2 - T2
Assumptions for shadow calculations

|January |February|March

1]10:10
| 15:02
2] 10:09
| 15:04
3] 10:08
| 15:05
4110:07
| 15:07
5] 10:06
| 15:09
6] 10:05
| 15:12
7110:04
| 15:14
8] 10:02
| 15:16
9] 10:01
| 15:18
10 | 09:59
| 15:21

11 | 09:58
| 15:23

12 | 09:56
| 15:26
13| 09:54
| 15:29
14 | 09:52
| 15:31
15 | 09:50
| 15:34

16 | 09:48
| 15:37

17 | 09:46
| 15:40
18 | 09:44
| 15:42

19 | 09:42
| 15:45
20 | 09:39
| 15:48
21 ] 09:37
| 15:51
221 09:35
| 15:54
23] 09:32
| 15:57
241 09:30
| 16:00
25| 09:27
| 16:03
26 | 09:24
| 16:06
271 09:22
| 16:09
28] 09:19
| 16:13
29 1 09:16
| 16:16
30 | 09:14
| 16:19
31]09:11
| 16:22

Potential sun hours | 182
Sum of minutes with flicker

0

| 09:08
| 16:25
| 09:05
| 16:28
| 09:02
| 16:31
| 09:00
| 16:34
| 08:57
| 16:38
| 08:54
| 16:41
| 08:51
| 16:44
| 08:48
| 16:47
| 08:45
| 16:50
| 08:42
| 16:53
| 08:39
| 16:56
| 08:36
| 16:59
| 08:32
| 17:02
| 08:29
| 17:06
| 08:26
| 17:09
| 08:23

0

| 07:41
| 17:51
| 07:38
| 17:54
| 07:34
| 17:57
| 07:31
| 17:59
| 07:28
| 18:02
| 07:24
| 18:05
| 07:21
| 18:08
| 07:18
| 18:11
| 07:14
| 18:14
| 07:11
| 18:17
| 07:07
| 18:20
| 07:04
| 18:23

ORPORrPORORO
QOO NN
BPORORGNON
COWNO®®ON®

0

1April

| 06:56
| 20:19
| 06:53
| 20:22
| 06:49
| 20:25
| 06:46
| 20:28
| 06:42
| 20:31
| 06:39
| 20:33
| 06:36
| 20:36
| 06:32
| 20:39
| 06:29
| 20:42
| 06:25
| 20:45
| 06:22
| 20:48
| 06:19
| 20:51
| 06:15
| 20:54
| 06:12
| 20:56
| 06:08
| 20:59
| 06:05
| 21:02
| 06:02
| 21:05
| 05:58
| 21:08
| 05:55
| 21:11
| 05:52
| 21:14
| 05:48
| 21:17
| 05:45
| 21:20
| 05:42
| 21:23
| 05:38
| 21:26
| 05:35
| 21:29
| 05:32
| 21:32
| 05:28
| 21:35
| 05:25
| 21:37
| 05:22
| 21:40
| 05:18
| 21:43
|
|
| 447

0

| May

| 05:15
| 21:46
| 05:12
| 21:49
| 05:09
| 21:52
| 05:06
| 21:55
| 05:02
| 21:58
| 04:59
| 22:02
| 04:56
| 22:05
| 04:53
| 22:08
| 04:50
| 22:11
| 04:47
| 22:14
| 04:44
| 22:17
| 04:41
| 22:20
| 04:37
| 22:23
| 04:34
| 22:26
| 04:31
| 22:29
| 04:29
| 22:32
| 04:26
| 22:34
| 04:23
| 22:37
| 04:20
| 22:40
| 04:17
| 22:43
| 04:14
| 22:46
| 04:11
| 22:49
| 04:09
| 22:52
| 04:06
| 22:55
| 04:03
| 22:57
| 04:01
| 23:00
| 03:58
| 23:03
| 03:56
| 23:06
| 03:53
| 23:08
| 03:51
| 23:11
| 03:49
| 23:13
| 559

Table layout: For each day in each month the following matrix apply

Day in month

Sun rise (hh:mm)

Sun set (hh:mm)

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Sunshine probability S (Average daily sunshine hours) []

Jan

Feb Mar

Operational time
N NNE ENE E ESE SSE S
950 485 257 338 655 682 961 1447 1196 618
Idle start wind speed: Cut in wind speed from power curve

]June

| 03:47
| 23:16
| 03:44
| 23:18
| 03:42
| 23:21
| 03:40
| 23:23
| 03:38
| 23:25
| 03:37
| 23:27
| 03:35
| 23:29
| 03:33
| 23:31
| 03:32
| 23:33
| 03:30
| 23:35
| 03:29
| 23:36
| 03:28
| 23:38
| 03:27
| 23:39
| 03:26
| 23:41
| 03:25
| 23:42
| 03:24
| 23:43
| 03:23
| 23:44
| 03:23
| 23:44
| 03:23
| 23:45
| 03:23
| 23:46
| 03:23
| 23:46
| 03:23
| 23:46
| 03:23
| 23:46
| 03:23
| 23:46
| 03:24
| 23:46
| 03:25
| 23:45
| 03:25
| 23:45
| 03:26
| 23:44
| 03:27
| 23:43
| 03:29
| 23:43
|
|
| 604

1July

| 03:30
| 23:42
| 03:31
| 23:40
] 03:33
| 23:39
] 03:35
| 23:38
| 03:36
| 23:36
| 03:38
| 23:35
| 03:40
| 23:33
| 03:42
| 23:31
| 03:44
| 23:29
| 03:47
| 23:27
| 03:49
| 23:25
| 03:51
| 23:23
| 03:54
| 23:21
| 03:56
| 23:19
| 03:59
| 23:16
| 04:01
| 23:14
| 04:04
| 23:12
| 04:06
| 23:09
| 04:09
| 23:06
| 04:12
| 23:04
| 04:15
| 23:01
| 04:17
| 22:58
| 04:20
| 22:56
| 04:23
| 22:53
| 04:26
| 22:50
| 04:29
| 22:47
| 04:32
| 22:44
| 04:34
| 22:41
| 04:37
| 22:39
| 04:40
| 22:36
| 04:43
| 22:33
| 593

Apr May

] August

| 04:46
| 22:30
| 04:49
| 22:26
| 04:52
| 22:23
| 04:55
| 22:20
| 04:58
| 22:17
| 05:01
| 22:14
| 05:04
| 22:11
| 05:07
| 22:08
| 05:10
| 22:05
| 05:13
| 22:01
| 05:16
| 21:58
| 05:18
| 21:55
| 05:21
| 21:52
| 05:24
| 21:48
| 05:27
| 21:45
| 05:30
| 21:42
| 05:33
| 21:39
| 05:36
| 21:35
| 05:39
| 21:32
| 05:42
| 21:29
| 05:44
| 21:25
| 05:47
| 21:22
| 05:50
| 21:19
| 05:53
| 21:15
| 05:56
| 21:12
| 05:59
| 21:09
| 06:02
| 21:05
| 06:04
| 21:02
| 06:07
| 20:58
| 06:10
| 20:55
| 06:13
| 20:52
| 502

Licensed user:
FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 11:06/3.0.619

Jun

Jul Aug Sep Oct Nov Dec
1,03 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

SSW WSW W WNW NNW Sum

441 434 8465

| Septembgd©October |NovembefDecember

| 06:16
| 20:48
| 06:18
| 20:45
| 06:21
| 20:41
| 06:24
| 20:38
| 06:27
| 20:35
| 06:29
| 20:31
| 06:32
| 20:28
| 06:35
| 20:24
| 06:38
| 20:21
| 06:40
| 20:18
| 06:43
| 20:14
| 06:46
| 20:11
| 06:49
| 20:07
| 06:51
| 20:04
| 06:54
| 20:00
| 06:57
| 19:57
| 07:00
| 19:54
| 07:02
| 19:50
| 07:05
| 19:47
| 07:08
| 19:43
| 07:10
| 19:40
| 07:13
| 19:36
| 07:16
| 19:33
| 07:19
| 19:30
| 07:21
| 19:26
| 07:24
| 19:23
| 07:27
| 19:19
| 07:30
| 19:16
| 07:32
] 19:13
| 07:35
| 19:09
|
|
| 392

First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

| 07:38
| 19:06
] 07:41
| 19:02
| 07:43
| 18:59
| 07:46
| 18:56
| 07:49
| 18:52
| 07:52
| 18:49
| 07:54
| 18:46
| 07:57
| 18:42
| 08:00
| 18:39
| 08:03
| 18:35
| 08:06
| 18:32
| 08:08
| 18:29
| 08:11
| 18:25
| 08:14
| 18:22
| 08:17
| 18:19
| 08:20
| 18:16
| 08:23
| 18:12
| 08:26
| 18:09
| 08:29
| 18:06
| 08:31
| 18:02
| 08:34
| 17:59
| 08:37
| 17:56
| 08:40
| 17:53
| 08:43
| 17:49
| 07:46
| 16:46
| 07:49
| 16:43
| 07:52
| 16:40
| 07:55
| 16:37
| 07:58
| 16:34
| 08:01
| 16:30
| 08:04
| 16:27
| 308

| 08:07
| 16:24
| 08:10
| 16:21
| 08:13
| 16:18
| 08:16
| 16:15
| 08:19
| 16:12
| 08:22
| 16:09
| 08:25
| 16:06
| 08:28
| 16:03
| 08:31
| 16:00
| 08:34
| 15:57
| 08:38
| 15:55
| 08:41
| 15:52
| 08:44
| 15:49
| 08:47
| 15:46
| 08:50
| 15:44
| 08:53
| 15:41
| 08:56
| 15:38
| 08:59
| 15:36
| 09:02
| 15:33
| 09:05
| 15:31
| 09:08
| 15:28
| 09:11
| 15:26
| 09:14
| 15:23
| 09:16
| 15:21
| 09:19
| 15:19
| 09:22
| 15:17
| 09:25
| 15:14
| 09:28
| 15:12
| 09:30
| 15:10
| 09:33
| 15:08
|
|
| 206

10.6.2016 11:09 / 23

| 09:36
| 15:07
| 09:38
| 15:05
| 09:41
| 15:03
| 09:43
| 15:01
| 09:45
| 15:00
| 09:48
| 14:58
| 09:50
| 14:57
| 09:52
| 14:56
| 09:54
| 14:55
| 09:56
| 14:54
| 09:58
| 14:53
| 10:00
| 14:52
] 10:01
| 14:51
| 10:03
| 14:51
| 10:04
| 14:50
| 10:06
| 14:50
| 10:07
| 14:50
| 10:08
| 14:50
| 10:09
| 14:50
| 10:10
| 14:50
| 10:11
| 14:50
| 10:11
| 14:50
| 10:12
| 14:51
| 10:12
| 14:52
| 10:12
| 14:52
| 10:12
| 14:53
| 10:12
| 14:54
| 10:12
| 14:56
| 10:12
| 14:57
| 10:11
| 14:58
| 10:11
| 15:00
| 152

windPRO



Project:

Merkkikallio

SHADOW - Calendar per WTG

Calculation: V136 x 15 x HH172 real case_no forestWTG: T3 - T3
Assumptions for shadow calculations

|January |February|March

1]10:10
| 15:02
2] 10:09
| 15:04
3] 10:08
| 15:06
4110:07
| 15:08
5] 10:06
| 15:10
6] 10:05
| 15:12
7110:04
| 15:14
8] 10:02
| 15:16
9] 10:01
| 15:19
10 | 09:59
| 15:21

11 | 09:58
| 15:24

12 | 09:56
| 15:26
13| 09:54
| 15:29
14 | 09:52
| 15:31
15 | 09:50
| 15:34

16 | 09:48
| 15:37

17 | 09:46
| 15:40
18 | 09:44
| 15:43

19 | 09:42
| 15:45
20 | 09:39
| 15:48
21 ] 09:37
| 15:51
221 09:35
| 15:54
23] 09:32
| 15:57
241 09:30
| 16:00
25| 09:27
| 16:03
26 | 09:24
| 16:06
271 09:22
| 16:10
28] 09:19
| 16:13
29 1 09:16
| 16:16
30 | 09:14
| 16:19
31]09:11
| 16:22

Potential sun hours | 183
Sum of minutes with flicker

0

| 09:08
| 16:25
| 09:05
| 16:28
| 09:02
| 16:31
| 09:00
| 16:34
| 08:57
| 16:38
| 08:54
| 16:41
| 08:51
| 16:44
| 08:48
| 16:47
| 08:45
| 16:50
| 08:42
| 16:53
| 08:39
| 16:56
| 08:36
| 16:59
| 08:32
| 17:03
| 08:29
| 17:06
| 08:26
| 17:09
| 08:23

0

| 07:41
| 17:51
| 07:38
| 17:54
| 07:34
| 17:57
| 07:31
| 18:00
| 07:28
| 18:02
| 07:24
| 18:05
| 07:21
| 18:08
| 07:18
| 18:11
| 07:14
| 18:14
| 07:11
| 18:17
| 07:07
| 18:20
| 07:04
| 18:23

ORPORrPORORO
QOO NN
BPORORONON
COWRNN®ON®

0

1April

| 06:56
| 20:19
| 06:53
| 20:22
| 06:49
| 20:25
| 06:46
| 20:28
| 06:42
| 20:31
| 06:39
| 20:33
| 06:36
| 20:36
| 06:32
| 20:39
| 06:29
| 20:42
| 06:25
| 20:45
| 06:22
| 20:48
| 06:19
| 20:51
| 06:15
| 20:54
| 06:12
| 20:56
| 06:08
| 20:59
| 06:05
| 21:02
| 06:02
| 21:05
| 05:58
| 21:08
| 05:55
| 21:11
| 05:52
| 21:14
| 05:48
| 21:17
| 05:45
| 21:20
| 05:42
| 21:23
| 05:38
| 21:26
| 05:35
| 21:29
| 05:32
| 21:32
| 05:28
| 21:34
| 05:25
| 21:37
| 05:22
| 21:40
| 05:19
| 21:43
|
|
| 447

0

| May

| 05:15
| 21:46
| 05:12
| 21:49
| 05:09
| 21:52
| 05:06
| 21:55
| 05:02
| 21:58
| 04:59
| 22:01
| 04:56
| 22:04
| 04:53
| 22:08
| 04:50
| 22:11
| 04:47
| 22:14
| 04:44
| 22:17
| 04:41
| 22:20
| 04:38
| 22:23
| 04:35
| 22:26
| 04:32
| 22:29
| 04:29
| 22:31
| 04:26
| 22:34
| 04:23
| 22:37
| 04:20
| 22:40
| 04:17
| 22:43
| 04:14
| 22:46
| 04:12
| 22:49
| 04:09
| 22:52
| 04:06
| 22:55
| 04:04
| 22:57
| 04:01
| 23:00
| 03:58
| 23:03
| 03:56
| 23:06
| 03:54
| 23:08
| 03:51
| 23:11
| 03:49
| 23:13
| 559

Table layout: For each day in each month the following matrix apply

Day in month

Sun rise (hh:mm)

Sun set (hh:mm)

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Sunshine probability S (Average daily sunshine hours) []

Jan

Feb Mar

Operational time
N NNE ENE E ESE SSE S
950 485 257 338 655 682 961 1447 1196 618
Idle start wind speed: Cut in wind speed from power curve

]June

| 03:47
| 23:16
| 03:45
| 23:18
| 03:42
| 23:21
| 03:40
| 23:23
| 03:39
| 23:25
| 03:37
| 23:27
| 03:35
| 23:29
| 03:33
| 23:31
| 03:32
| 23:33
| 03:30
| 23:35
| 03:29
| 23:36
| 03:28
| 23:38
| 03:27
| 23:39
| 03:26
| 23:40
| 03:25
| 23:42
| 03:24
| 23:43
| 03:24
| 23:44
| 03:23
| 23:44
| 03:23
| 23:45
| 03:23
| 23:45
| 03:23
| 23:46
| 03:23
| 23:46
| 03:23
| 23:46
| 03:23
| 23:46
| 03:24
| 23:46
| 03:25
| 23:45
| 03:26
| 23:45
| 03:26
| 23:44
| 03:28
| 23:43
| 03:29
| 23:42
|
|
| 604

1July

| 03:30
| 23:41
| 03:32
| 23:40
] 03:33
| 23:39
] 03:35
| 23:38
| 03:37
| 23:36
| 03:38
| 23:35
| 03:40
| 23:33
| 03:42
| 23:31
| 03:45
| 23:29
| 03:47
| 23:27
| 03:49
| 23:25
| 03:51
| 23:23
| 03:54
| 23:21
| 03:56
| 23:19
| 03:59
| 23:16
| 04:01
| 23:14
| 04:04
| 23:11
| 04:06
| 23:09
| 04:09
| 23:06
| 04:12
| 23:04
| 04:15
| 23:01
| 04:17
| 22:58
| 04:20
| 22:56
| 04:23
| 22:53
| 04:26
| 22:50
| 04:29
| 22:47
| 04:32
| 22:44
| 04:35
| 22:41
| 04:37
| 22:38
| 04:40
| 22:36
| 04:43
| 22:33
| 593

Apr May

] August

| 04:46
| 22:29
| 04:49
| 22:26
| 04:52
| 22:23
| 04:55
| 22:20
| 04:58
| 22:17
| 05:01
| 22:14
| 05:04
| 22:11
| 05:07
| 22:08
| 05:10
| 22:05
| 05:13
| 22:01
| 05:16
| 21:58
| 05:19
| 21:55
| 05:21
| 21:52
| 05:24
| 21:48
| 05:27
| 21:45
| 05:30
| 21:42
| 05:33
| 21:39
| 05:36
| 21:35
| 05:39
| 21:32
| 05:42
| 21:29
| 05:45
| 21:25
| 05:47
| 21:22
| 05:50
| 21:19
| 05:53
| 21:15
| 05:56
| 21:12
| 05:59
| 21:09
| 06:02
| 21:05
| 06:04
| 21:02
| 06:07
| 20:58
| 06:10
| 20:55
| 06:13
| 20:52
| 502

Licensed user:
FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 11:06/3.0.619

Jun

Jul Aug Sep Oct Nov Dec
1,03 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

SSW WSW W WNW NNW Sum

441 434 8465

| Septembgd©October |NovembefDecember

| 06:16
| 20:48
| 06:18
| 20:45
| 06:21
| 20:41
| 06:24
| 20:38
| 06:27
| 20:35
| 06:29
| 20:31
| 06:32
| 20:28
| 06:35
| 20:24
| 06:38
| 20:21
| 06:40
| 20:18
| 06:43
| 20:14
| 06:46
| 20:11
| 06:49
| 20:07
| 06:51
| 20:04
| 06:54
| 20:00
| 06:57
| 19:57
| 07:00
| 19:54
| 07:02
| 19:50
| 07:05
| 19:47
| 07:08
| 19:43
| 07:10
| 19:40
| 07:13
| 19:36
| 07:16
| 19:33
| 07:19
| 19:30
| 07:21
| 19:26
| 07:24
| 19:23
| 07:27
| 19:19
| 07:30
| 19:16
| 07:32
] 19:13
| 07:35
| 19:09
|
|
| 392

First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

| 07:38
| 19:06
] 07:41
| 19:02
| 07:43
| 18:59
| 07:46
| 18:56
| 07:49
| 18:52
| 07:52
| 18:49
| 07:54
| 18:46
| 07:57
| 18:42
| 08:00
| 18:39
| 08:03
| 18:35
| 08:06
| 18:32
| 08:08
| 18:29
| 08:11
| 18:25
| 08:14
| 18:22
| 08:17
| 18:19
| 08:20
| 18:16
| 08:23
| 18:12
| 08:26
| 18:09
| 08:29
| 18:06
| 08:31
| 18:02
| 08:34
| 17:59
| 08:37
| 17:56
| 08:40
| 17:53
| 08:43
| 17:50
| 07:46
| 16:46
| 07:49
| 16:43
| 07:52
| 16:40
| 07:55
| 16:37
| 07:58
| 16:34
| 08:01
| 16:31
| 08:04
| 16:27
| 308

| 08:07
| 16:24
| 08:10
| 16:21
| 08:13
| 16:18
| 08:16
| 16:15
| 08:19
| 16:12
| 08:22
| 16:09
| 08:25
| 16:06
| 08:28
| 16:03
| 08:31
| 16:00
| 08:34
| 15:58
| 08:38
| 15:55
| 08:41
| 15:52
| 08:44
| 15:49
| 08:47
| 15:46
| 08:50
| 15:44
| 08:53
| 15:41
| 08:56
| 15:38
| 08:59
| 15:36
| 09:02
| 15:33
| 09:05
| 15:31
| 09:08
| 15:28
| 09:11
| 15:26
| 09:13
| 15:23
| 09:16
| 15:21
| 09:19
| 15:19
| 09:22
| 15:17
| 09:25
| 15:15
| 09:28
| 15:12
| 09:30
| 15:10
| 09:33
| 15:09
|
|
| 206

10.6.2016 11:09 / 24

| 09:36
| 15:07
| 09:38
| 15:05
| 09:41
| 15:03
| 09:43
| 15:02
| 09:45
| 15:00
| 09:48
| 14:59
| 09:50
| 14:57
| 09:52
| 14:56
| 09:54
| 14:55
| 09:56
| 14:54
| 09:58
| 14:53
| 10:00
| 14:52
] 10:01
| 14:51
| 10:03
| 14:51
| 10:04
| 14:50
| 10:06
| 14:50
| 10:07
| 14:50
| 10:08
| 14:50
| 10:09
| 14:50
| 10:10
| 14:50
| 10:10
| 14:50
| 10:11
| 14:51
| 10:12
| 14:51
| 10:12
| 14:52
| 10:12
| 14:53
| 10:12
| 14:53
| 10:12
| 14:55
| 10:12
| 14:56
| 10:12
| 14:57
| 10:11
| 14:58
| 10:11
| 15:00
| 152

windPRO



Project:

Merkkikallio

SHADOW - Calendar per WTG

Calculation: V136 x 15 x HH172 real case_no forestWTG: T4 - T4
Assumptions for shadow calculations

|January |February|March

1]10:10
| 15:02
2] 10:09
| 15:04
3] 10:08
| 15:06
4110:07
| 15:08
5] 10:06
| 15:10
6] 10:05
| 15:12
7110:04
| 15:14
8] 10:02
| 15:16
9] 10:01
| 15:19
10 | 09:59
| 15:21

11 | 09:57
| 15:24

12 | 09:56
| 15:26
13| 09:54
| 15:29
14 | 09:52
| 15:31
15 | 09:50
| 15:34

16 | 09:48
| 15:37

17 | 09:46
| 15:40
18 | 09:44
| 15:43

19 | 09:41
| 15:45
20 | 09:39
| 15:48
21 ] 09:37
| 15:51
221 09:34
| 15:54
23] 09:32
| 15:57
241 09:29
| 16:00
25| 09:27
| 16:03
26 | 09:24
| 16:06
271 09:22
| 16:10
28] 09:19
| 16:13
29 1 09:16
| 16:16
30 | 09:14
| 16:19
31]09:11
| 16:22

Potential sun hours | 183
Sum of minutes with flicker

0

| 09:08
| 16:25
| 09:05
| 16:28
| 09:02
| 16:31
| 08:59
| 16:34
| 08:57
| 16:38
| 08:54
| 16:41
| 08:51
| 16:44
| 08:48
| 16:47
| 08:45
| 16:50
| 08:42
| 16:53
| 08:39
| 16:56
| 08:35
| 16:59
| 08:32
| 17:02
| 08:29
| 17:06
| 08:26
| 17:09
| 08:23

0

| 07:41
| 17:51
| 07:38
| 17:54
| 07:34
| 17:57
| 07:31
| 17:59
| 07:28
| 18:02
| 07:24
| 18:05
| 07:21
| 18:08
| 07:18
| 18:11
| 07:14
| 18:14
| 07:11
| 18:17
| 07:07
| 18:20
| 07:04
| 18:23

ORPORrPORORO
QOO NN
BPORORGNON
COWNO®®ON®

0

1April

| 06:56
| 20:19
| 06:53
| 20:22
| 06:49
| 20:25
| 06:46
| 20:28
| 06:42
| 20:31
| 06:39
| 20:33
| 06:36
| 20:36
| 06:32
| 20:39
| 06:29
| 20:42
| 06:25
| 20:45
| 06:22
| 20:48
| 06:19
| 20:51
| 06:15
| 20:53
| 06:12
| 20:56
| 06:08
| 20:59
| 06:05
| 21:02
| 06:02
| 21:05
| 05:58
| 21:08
| 05:55
| 21:11
| 05:52
| 21:14
| 05:48
| 21:17
| 05:45
| 21:20
| 05:42
| 21:23
| 05:38
| 21:26
| 05:35
| 21:28
| 05:32
| 21:31
| 05:28
| 21:34
| 05:25
| 21:37
| 05:22
| 21:40
| 05:19
| 21:43
|
|
| 447

0

| May

| 05:15
| 21:46
| 05:12
| 21:49
| 05:09
| 21:52
| 05:06
| 21:55
| 05:02
| 21:58
| 04:59
| 22:01
| 04:56
| 22:04
| 04:53
| 22:07
| 04:50
| 22:10
| 04:47
| 22:13
| 04:44
| 22:16
| 04:41
| 22:19
| 04:38
| 22:22
| 04:35
| 22:25
| 04:32
| 22:28
| 04:29
| 22:31
| 04:26
| 22:34
| 04:23
| 22:37
| 04:20
| 22:40
| 04:17
| 22:43
| 04:14
| 22:46
| 04:12
| 22:49
| 04:09
| 22:52
| 04:06
| 22:55
| 04:04
| 22:57
| 04:01
| 23:00
| 03:58
| 23:03
| 03:56
| 23:05
| 03:54
| 23:08
| 03:51
| 23:11
| 03:49
| 23:13
| 559

Table layout: For each day in each month the following matrix apply

Day in month

Sun rise (hh:mm)

Sun set (hh:mm)

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Sunshine probability S (Average daily sunshine hours) []

Jan

Feb Mar

Operational time
N NNE ENE E ESE SSE S
950 485 257 338 655 682 961 1447 1196 618
Idle start wind speed: Cut in wind speed from power curve

]June

| 03:47
| 23:16
| 03:45
| 23:18
| 03:42
| 23:20
| 03:40
| 23:23
| 03:39
| 23:25
| 03:37
| 23:27
| 03:35
| 23:29
| 03:33
| 23:31
| 03:32
| 23:33
| 03:30
| 23:35
| 03:29
| 23:36
| 03:28
| 23:38
| 03:27
| 23:39
| 03:26
| 23:40
| 03:25
| 23:41
| 03:24
| 23:43
| 03:24
| 23:43
| 03:23
| 23:44
| 03:23
| 23:45
| 03:23
| 23:45
| 03:23
| 23:46
| 03:23
| 23:46
| 03:23
| 23:46
| 03:24
| 23:46
| 03:24
| 23:46
| 03:25
| 23:45
| 03:26
| 23:45
| 03:26
| 23:44
| 03:28
| 23:43
| 03:29
| 23:42
|
|
| 604

1July

| 03:30
| 23:41
| 03:32
| 23:40
] 03:33
| 23:39
] 03:35
| 23:37
| 03:37
| 23:36
| 03:38
| 23:34
| 03:40
| 23:33
| 03:42
| 23:31
| 03:45
| 23:29
| 03:47
| 23:27
| 03:49
| 23:25
| 03:51
| 23:23
| 03:54
| 23:21
| 03:56
| 23:18
| 03:59
| 23:16
| 04:01
| 23:14
| 04:04
| 23:11
| 04:07
| 23:09
| 04:09
| 23:06
| 04:12
| 23:04
| 04:15
| 23:01
| 04:17
| 22:58
| 04:20
| 22:56
| 04:23
| 22:53
| 04:26
| 22:50
| 04:29
| 22:47
| 04:32
| 22:44
| 04:35
| 22:41
| 04:37
| 22:38
| 04:40
| 22:35
| 04:43
| 22:32
| 593

Apr May

] August

| 04:46
| 22:29
| 04:49
| 22:26
| 04:52
| 22:23
| 04:55
| 22:20
| 04:58
| 22:17
| 05:01
| 22:14
| 05:04
| 22:11
| 05:07
| 22:08
| 05:10
| 22:04
| 05:13
| 22:01
| 05:16
| 21:58
| 05:19
| 21:55
| 05:21
| 21:52
| 05:24
| 21:48
| 05:27
| 21:45
| 05:30
| 21:42
| 05:33
| 21:38
| 05:36
| 21:35
| 05:39
| 21:32
| 05:42
| 21:29
| 05:45
| 21:25
| 05:47
| 21:22
| 05:50
| 21:19
| 05:53
| 21:15
| 05:56
| 21:12
| 05:59
| 21:08
| 06:02
| 21:05
| 06:04
| 21:02
| 06:07
| 20:58
| 06:10
| 20:55
| 06:13
| 20:52
| 502

Licensed user:
FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 11:06/3.0.619

Jun

Jul Aug Sep Oct Nov Dec
1,03 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

SSW WSW W WNW NNW Sum

441 434 8465

| Septembgd©October |NovembefDecember

| 06:16
| 20:48
| 06:18
| 20:45
| 06:21
| 20:41
| 06:24
| 20:38
| 06:27
| 20:35
| 06:29
| 20:31
| 06:32
| 20:28
| 06:35
| 20:24
| 06:38
| 20:21
| 06:40
| 20:17
| 06:43
| 20:14
| 06:46
| 20:11
| 06:49
| 20:07
| 06:51
| 20:04
| 06:54
| 20:00
| 06:57
| 19:57
| 07:00
| 19:54
| 07:02
| 19:50
| 07:05
| 19:47
| 07:08
| 19:43
| 07:10
| 19:40
| 07:13
| 19:36
| 07:16
| 19:33
| 07:19
| 19:30
| 07:21
| 19:26
| 07:24
| 19:23
| 07:27
| 19:19
| 07:30
| 19:16
| 07:32
] 19:13
| 07:35
| 19:09
|
|
| 392

First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

| 07:38
| 19:06
] 07:41
| 19:02
| 07:43
| 18:59
| 07:46
| 18:56
| 07:49
| 18:52
| 07:52
| 18:49
| 07:54
| 18:46
| 07:57
| 18:42
| 08:00
| 18:39
| 08:03
| 18:35
| 08:06
| 18:32
| 08:08
| 18:29
| 08:11
| 18:25
| 08:14
| 18:22
| 08:17
| 18:19
| 08:20
| 18:16
| 08:23
| 18:12
| 08:26
| 18:09
| 08:28
| 18:06
| 08:31
| 18:02
| 08:34
| 17:59
| 08:37
| 17:56
| 08:40
| 17:53
| 08:43
| 17:50
| 07:46
| 16:46
| 07:49
| 16:43
| 07:52
| 16:40
| 07:55
| 16:37
| 07:58
| 16:34
| 08:01
| 16:31
| 08:04
| 16:27
| 308

| 08:07
| 16:24
| 08:10
| 16:21
| 08:13
| 16:18
| 08:16
| 16:15
| 08:19
| 16:12
| 08:22
| 16:09
| 08:25
| 16:06
| 08:28
| 16:03
| 08:31
| 16:00
| 08:34
| 15:58
| 08:37
| 15:55
| 08:40
| 15:52
| 08:44
| 15:49
| 08:47
| 15:46
| 08:50
| 15:44
| 08:53
| 15:41
| 08:56
| 15:38
| 08:59
| 15:36
| 09:02
| 15:33
| 09:05
| 15:31
| 09:08
| 15:28
| 09:10
| 15:26
| 09:13
| 15:23
| 09:16
| 15:21
| 09:19
| 15:19
| 09:22
| 15:17
| 09:25
| 15:15
| 09:27
| 15:12
| 09:30
| 15:10
| 09:33
| 15:09
|
|
| 207

10.6.2016 11:09 / 25

| 09:35
| 15:07
| 09:38
| 15:05
| 09:40
| 15:03
| 09:43
| 15:02
| 09:45
| 15:00
| 09:48
| 14:59
| 09:50
| 14:57
| 09:52
| 14:56
| 09:54
| 14:55
| 09:56
| 14:54
| 09:58
| 14:53
| 09:59
| 14:52
] 10:01
| 14:51
| 10:03
| 14:51
| 10:04
| 14:50
| 10:05
| 14:50
| 10:07
| 14:50
| 10:08
| 14:50
| 10:09
| 14:50
| 10:10
| 14:50
| 10:10
| 14:50
| 10:11
| 14:51
| 10:11
| 14:51
| 10:12
| 14:52
| 10:12
| 14:53
| 10:12
| 14:53
| 10:12
| 14:55
| 10:12
| 14:56
| 10:12
| 14:57
| 10:11
| 14:58
| 10:11
| 15:00
| 152

windPRO



Project:

Merkkikallio

SHADOW - Calendar per WTG

Calculation: V136 x 15 x HH172 real case_no forestWTG: T5 - T5
Assumptions for shadow calculations

|January |February|March

1]10:10
| 15:02
2] 10:09
| 15:04
3] 10:09
| 15:05
4110:07
| 15:07
5] 10:06
| 15:09
6] 10:05
| 15:12
7110:04
| 15:14
8] 10:02
| 15:16
9] 10:01
| 15:18
10 | 09:59
| 15:21

11 | 09:58
| 15:23

12 | 09:56
| 15:26
13| 09:54
| 15:29
14 | 09:52
| 15:31
15 | 09:50
| 15:34

16 | 09:48
| 15:37

17 | 09:46
| 15:40
18 | 09:44
| 15:42

19 | 09:42
| 15:45
20 | 09:39
| 15:48
21 ] 09:37
| 15:51
221 09:35
| 15:54
23] 09:32
| 15:57
241 09:30
| 16:00
25| 09:27
| 16:03
26 | 09:25
| 16:06
271 09:22
| 16:09
28] 09:19
| 16:13
29 | 09:17
| 16:16
30 | 09:14
| 16:19
31]09:11
| 16:22

Potential sun hours | 182
Sum of minutes with flicker

0

| 09:08
| 16:25
| 09:05
| 16:28
| 09:02
| 16:31
| 09:00
| 16:34
| 08:57
| 16:38
| 08:54
| 16:41
| 08:51
| 16:44
| 08:48
| 16:47
| 08:45
| 16:50
| 08:42
| 16:53
| 08:39
| 16:56
| 08:36
| 16:59
| 08:32
| 17:02
| 08:29
| 17:06
| 08:26
| 17:09
| 08:23

0

| 07:41
| 17:51
| 07:38
| 17:54
| 07:34
| 17:57
| 07:31
| 18:00
| 07:28
| 18:02
| 07:24
| 18:05
| 07:21
| 18:08
| 07:18
| 18:11
| 07:14
| 18:14
| 07:11
| 18:17
| 07:07
| 18:20
| 07:04
| 18:23

ORPORrPORORO
QOO NN
BPORORGNON
COWNO®®ON®

0

1April

| 06:56
| 20:19
| 06:53
| 20:22
| 06:49
| 20:25
| 06:46
| 20:28
| 06:42
| 20:31
| 06:39
| 20:33
| 06:36
| 20:36
| 06:32
| 20:39
| 06:29
| 20:42
| 06:25
| 20:45
| 06:22
| 20:48
| 06:19
| 20:51
| 06:15
| 20:54
| 06:12
| 20:56
| 06:08
| 20:59
| 06:05
| 21:02
| 06:02
| 21:05
| 05:58
| 21:08
| 05:55
| 21:11
| 05:52
| 21:14
| 05:48
| 21:17
| 05:45
| 21:20
| 05:42
| 21:23
| 05:38
| 21:26
| 05:35
| 21:29
| 05:32
| 21:32
| 05:28
| 21:35
| 05:25
| 21:38
| 05:22
| 21:41
| 05:18
| 21:44
|
|
| 447

0

| May

| 05:15
| 21:47
| 05:12
| 21:50
| 05:09
| 21:53
| 05:06
| 21:56
| 05:02
| 21:59
| 04:59
| 22:02
| 04:56
| 22:05
| 04:53
| 22:08
| 04:50
| 22:11
| 04:47
| 22:14
| 04:44
| 22:17
| 04:41
| 22:20
| 04:37
| 22:23
| 04:34
| 22:26
| 04:31
| 22:29
| 04:29
| 22:32
| 04:26
| 22:35
| 04:23
| 22:38
| 04:20
| 22:40
| 04:17
| 22:43
| 04:14
| 22:46
| 04:11
| 22:49
| 04:09
| 22:52
| 04:06
| 22:55
| 04:03
| 22:58
| 04:01
| 23:00
| 03:58
| 23:03
| 03:56
| 23:06
| 03:53
| 23:08
| 03:51
| 23:11
| 03:49
| 23:13
| 559

Table layout: For each day in each month the following matrix apply

Day in month

Sun rise (hh:mm)

Sun set (hh:mm)

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Sunshine probability S (Average daily sunshine hours) []

Jan

Feb Mar

Operational time
N NNE ENE E ESE SSE S
950 485 257 338 655 682 961 1447 1196 618
Idle start wind speed: Cut in wind speed from power curve

]June

| 03:47
| 23:16
| 03:44
| 23:18
| 03:42
| 23:21
| 03:40
| 23:23
| 03:38
| 23:25
| 03:37
| 23:27
| 03:35
| 23:29
| 03:33
| 23:31
| 03:32
| 23:33
| 03:30
| 23:35
| 03:29
| 23:36
| 03:28
| 23:38
| 03:27
| 23:39
| 03:26
| 23:41
| 03:25
| 23:42
| 03:24
| 23:43
| 03:23
| 23:44
| 03:23
| 23:45
| 03:23
| 23:45
| 03:22
| 23:46
| 03:22
| 23:46
| 03:23
| 23:46
| 03:23
| 23:46
| 03:23
| 23:46
| 03:24
| 23:46
| 03:24
| 23:45
| 03:25
| 23:45
| 03:26
| 23:44
| 03:27
| 23:44
| 03:29
| 23:43
|
|
| 604

1July

| 03:30
| 23:42
| 03:31
| 23:40
] 03:33
| 23:39
] 03:35
| 23:38
| 03:36
| 23:36
| 03:38
| 23:35
| 03:40
| 23:33
| 03:42
| 23:31
| 03:44
| 23:29
| 03:47
| 23:27
| 03:49
| 23:25
| 03:51
| 23:23
| 03:54
| 23:21
| 03:56
| 23:19
| 03:59
| 23:16
| 04:01
| 23:14
| 04:04
| 23:12
| 04:06
| 23:09
| 04:09
| 23:07
| 04:12
| 23:04
| 04:15
| 23:01
| 04:17
| 22:59
| 04:20
| 22:56
| 04:23
| 22:53
| 04:26
| 22:50
| 04:29
| 22:47
| 04:32
| 22:44
| 04:34
| 22:42
| 04:37
| 22:39
| 04:40
| 22:36
| 04:43
| 22:33
| 593

Apr May

] August

| 04:46
| 22:30
| 04:49
| 22:27
| 04:52
| 22:23
| 04:55
| 22:20
| 04:58
| 22:17
| 05:01
| 22:14
| 05:04
| 22:11
| 05:07
| 22:08
| 05:10
| 22:05
| 05:13
| 22:01
| 05:16
| 21:58
| 05:18
| 21:55
| 05:21
| 21:52
| 05:24
| 21:48
| 05:27
| 21:45
| 05:30
| 21:42
| 05:33
| 21:39
| 05:36
| 21:35
| 05:39
| 21:32
| 05:42
| 21:29
| 05:45
| 21:25
| 05:47
| 21:22
| 05:50
| 21:19
| 05:53
| 21:15
| 05:56
| 21:12
| 05:59
| 21:09
| 06:02
| 21:05
| 06:04
| 21:02
| 06:07
| 20:58
| 06:10
| 20:55
| 06:13
| 20:52
| 502

Licensed user:
FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 11:06/3.0.619

Jun

Jul Aug Sep Oct Nov Dec
1,03 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

SSW WSW W WNW NNW Sum

441 434 8465

| Septembgd©October |NovembefDecember

| 06:16
| 20:48
| 06:18
| 20:45
| 06:21
| 20:41
| 06:24
| 20:38
| 06:27
| 20:35
| 06:29
| 20:31
| 06:32
| 20:28
| 06:35
| 20:24
| 06:38
| 20:21
| 06:40
| 20:18
| 06:43
| 20:14
| 06:46
| 20:11
| 06:49
| 20:07
| 06:51
| 20:04
| 06:54
| 20:00
| 06:57
| 19:57
| 07:00
| 19:54
| 07:02
| 19:50
| 07:05
| 19:47
| 07:08
| 19:43
| 07:10
| 19:40
| 07:13
| 19:36
| 07:16
| 19:33
| 07:19
| 19:30
| 07:21
| 19:26
| 07:24
| 19:23
| 07:27
| 19:19
| 07:30
| 19:16
| 07:32
] 19:13
| 07:35
| 19:09
|
|
| 392

First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

| 07:38
| 19:06
] 07:41
| 19:02
| 07:43
| 18:59
| 07:46
| 18:56
| 07:49
| 18:52
| 07:52
| 18:49
| 07:54
| 18:46
| 07:57
| 18:42
| 08:00
| 18:39
| 08:03
| 18:35
| 08:06
| 18:32
| 08:09
| 18:29
| 08:11
| 18:25
| 08:14
| 18:22
| 08:17
| 18:19
| 08:20
| 18:16
| 08:23
| 18:12
| 08:26
| 18:09
| 08:29
| 18:06
| 08:31
| 18:02
| 08:34
| 17:59
| 08:37
| 17:56
| 08:40
| 17:53
| 08:43
| 17:49
| 07:46
| 16:46
| 07:49
| 16:43
| 07:52
| 16:40
| 07:55
| 16:37
| 07:58
| 16:34
| 08:01
| 16:31
| 08:04
| 16:27
| 308

| 08:07
| 16:24
| 08:10
| 16:21
| 08:13
| 16:18
| 08:16
| 16:15
| 08:19
| 16:12
| 08:22
| 16:09
| 08:25
| 16:06
| 08:28
| 16:03
| 08:31
| 16:00
| 08:35
| 15:57
| 08:38
| 15:55
| 08:41
| 15:52
| 08:44
| 15:49
| 08:47
| 15:46
| 08:50
| 15:44
| 08:53
| 15:41
| 08:56
| 15:38
| 08:59
| 15:36
| 09:02
| 15:33
| 09:05
| 15:31
| 09:08
| 15:28
| 09:11
| 15:26
| 09:14
| 15:23
| 09:16
| 15:21
| 09:19
| 15:19
| 09:22
| 15:17
| 09:25
| 15:14
| 09:28
| 15:12
| 09:30
| 15:10
| 09:33
| 15:08
|
|
| 206

10.6.2016 11:09 / 26

| 09:36
| 15:07
| 09:38
| 15:05
| 09:41
| 15:03
| 09:43
| 15:01
| 09:45
| 15:00
| 09:48
| 14:58
| 09:50
| 14:57
| 09:52
| 14:56
| 09:54
| 14:55
| 09:56
| 14:54
| 09:58
| 14:53
| 10:00
| 14:52
] 10:01
| 14:51
| 10:03
| 14:51
| 10:04
| 14:50
| 10:06
| 14:50
| 10:07
| 14:50
| 10:08
| 14:50
| 10:09
| 14:50
| 10:10
| 14:50
| 10:11
| 14:50
| 10:11
| 14:50
| 10:12
| 14:51
| 10:12
| 14:52
| 10:12
| 14:52
| 10:12
| 14:53
| 10:12
| 14:54
| 10:12
| 14:56
| 10:12
| 14:57
| 10:11
| 14:58
| 10:11
| 15:00
| 152

windPRO



Project:

Merkkikallio

SHADOW - Calendar per WTG

Calculation: V136 x 15 x HH172 real case_no forestWTG: T6 - T6
Assumptions for shadow calculations

|January |February|March

1]10:10
| 15:02
2] 10:09
| 15:04
3] 10:09
| 15:05
4| 10:08
| 15:07
5] 10:06
| 15:09
6] 10:05
| 15:12
7110:04
| 15:14
8] 10:03
| 15:16
9] 10:01
| 15:18
10 | 09:59
| 15:21

11 | 09:58
| 15:23

12 | 09:56
| 15:26
13| 09:54
| 15:29
14 | 09:52
| 15:31
15 | 09:50
| 15:34

16 | 09:48
| 15:37

17 | 09:46
| 15:40
18 | 09:44
| 15:42

19 | 09:42
| 15:45
20 | 09:39
| 15:48
21 ] 09:37
| 15:51
221 09:35
| 15:54
23] 09:32
| 15:57
241 09:30
| 16:00
25| 09:27
| 16:03
26 | 09:25
| 16:06
271 09:22
| 16:09
28] 09:19
| 16:13
29 | 09:17
| 16:16
30 | 09:14
| 16:19
31]09:11
| 16:22

Potential sun hours | 182
Sum of minutes with flicker

0

| 09:08
| 16:25
| 09:05
| 16:28
| 09:03
| 16:31
| 09:00
| 16:34
| 08:57
| 16:38
| 08:54
| 16:41
| 08:51
| 16:44
| 08:48
| 16:47
| 08:45
| 16:50
| 08:42
| 16:53
| 08:39
| 16:56
| 08:36
| 16:59
| 08:33
| 17:02
| 08:29
| 17:06
| 08:26
| 17:09
| 08:23

0

| 07:41
| 17:51
| 07:38
| 17:54
| 07:34
| 17:57
| 07:31
| 18:00
| 07:28
| 18:02
| 07:24
| 18:05
| 07:21
| 18:08
| 07:18
| 18:11
| 07:14
| 18:14
| 07:11
| 18:17
| 07:08
| 18:20
| 07:04
| 18:23

ORPORrRORORO
QOO ORNKRRD
PORORONGIN
COWN®S O N®

0

1April

| 06:56
| 20:19
| 06:53
| 20:22
| 06:49
| 20:25
| 06:46
| 20:28
| 06:42
| 20:31
| 06:39
| 20:34
| 06:36
| 20:36
| 06:32
| 20:39
| 06:29
| 20:42
| 06:25
| 20:45
| 06:22
| 20:48
| 06:19
| 20:51
| 06:15
| 20:54
| 06:12
| 20:56
| 06:08
| 20:59
| 06:05
| 21:02
| 06:02
| 21:05
| 05:58
| 21:08
| 05:55
| 21:11
| 05:52
| 21:14
| 05:48
| 21:17
| 05:45
| 21:20
| 05:42
| 21:23
| 05:38
| 21:26
| 05:35
| 21:29
| 05:32
| 21:32
| 05:28
| 21:35
| 05:25
| 21:38
| 05:22
| 21:41
| 05:18
| 21:44
|
|
| 447

0

| May

| 05:15
| 21:47
| 05:12
| 21:50
| 05:09
| 21:53
| 05:06
| 21:56
| 05:02
| 21:59
| 04:59
| 22:02
| 04:56
| 22:05
| 04:53
| 22:08
| 04:50
| 22:11
| 04:47
| 22:14
| 04:44
| 22:17
| 04:40
| 22:20
| 04:37
| 22:23
| 04:34
| 22:26
| 04:31
| 22:29
| 04:28
| 22:32
| 04:26
| 22:35
| 04:23
| 22:38
| 04:20
| 22:40
| 04:17
| 22:43
| 04:14
| 22:46
| 04:11
| 22:49
| 04:09
| 22:52
| 04:06
| 22:55
| 04:03
| 22:58
| 04:01
| 23:00
| 03:58
| 23:03
| 03:56
| 23:06
| 03:53
| 23:08
| 03:51
| 23:11
| 03:49
| 23:14
| 559

Table layout: For each day in each month the following matrix apply

Day in month

Sun rise (hh:mm)

Sun set (hh:mm)

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Sunshine probability S (Average daily sunshine hours) []

Jan

Feb Mar

Operational time
N NNE ENE E ESE SSE S
950 485 257 338 655 682 961 1447 1196 618
Idle start wind speed: Cut in wind speed from power curve

]June

| 03:46
| 23:16
| 03:44
| 23:18
| 03:42
| 23:21
| 03:40
| 23:23
| 03:38
| 23:25
| 03:36
| 23:27
| 03:35
| 23:29
| 03:33
| 23:31
| 03:32
| 23:33
| 03:30
| 23:35
| 03:29
| 23:37
| 03:28
| 23:38
| 03:26
| 23:39
| 03:25
| 23:41
| 03:25
| 23:42
| 03:24
| 23:43
| 03:23
| 23:44
| 03:23
| 23:45
| 03:23
| 23:45
| 03:22
| 23:46
| 03:22
| 23:46
| 03:23
| 23:46
| 03:23
| 23:46
| 03:23
| 23:46
| 03:24
| 23:46
| 03:24
| 23:46
| 03:25
| 23:45
| 03:26
| 23:44
| 03:27
| 23:44
| 03:28
| 23:43
|
|
| 604

1July

| 03:30
| 23:42
| 03:31
| 23:41
] 03:33
| 23:39
| 03:34
| 23:38
| 03:36
| 23:36
| 03:38
| 23:35
| 03:40
| 23:33
| 03:42
| 23:31
| 03:44
| 23:29
| 03:46
| 23:27
| 03:49
| 23:25
| 03:51
| 23:23
| 03:53
| 23:21
| 03:56
| 23:19
| 03:58
| 23:16
| 04:01
| 23:14
| 04:04
| 23:12
| 04:06
| 23:09
| 04:09
| 23:07
| 04:12
| 23:04
| 04:14
| 23:01
| 04:17
| 22:59
| 04:20
| 22:56
| 04:23
| 22:53
| 04:26
| 22:50
| 04:29
| 22:47
| 04:31
| 22:45
| 04:34
| 22:42
| 04:37
| 22:39
| 04:40
| 22:36
| 04:43
| 22:33
| 594

Apr May

] August

| 04:46
| 22:30
| 04:49
| 22:27
| 04:52
| 22:24
| 04:55
| 22:20
| 04:58
| 22:17
| 05:01
| 22:14
| 05:04
| 22:11
| 05:07
| 22:08
| 05:10
| 22:05
| 05:13
| 22:01
| 05:16
| 21:58
| 05:18
| 21:55
| 05:21
| 21:52
| 05:24
| 21:48
| 05:27
| 21:45
| 05:30
| 21:42
| 05:33
| 21:39
| 05:36
| 21:35
| 05:39
| 21:32
| 05:42
| 21:29
| 05:44
| 21:25
| 05:47
| 21:22
| 05:50
| 21:19
| 05:53
| 21:15
| 05:56
| 21:12
| 05:59
| 21:09
| 06:02
| 21:05
| 06:04
| 21:02
| 06:07
| 20:58
| 06:10
| 20:55
| 06:13
| 20:52
| 502

Licensed user:
FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 11:06/3.0.619

Jun

Jul Aug Sep Oct Nov Dec
1,03 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

SSW WSW W WNW NNW Sum

441 434 8465

| Septembgd©October |NovembefDecember

| 06:16
| 20:48
| 06:18
| 20:45
| 06:21
| 20:41
| 06:24
| 20:38
| 06:27
| 20:35
| 06:29
| 20:31
| 06:32
| 20:28
| 06:35
| 20:24
| 06:38
| 20:21
| 06:40
| 20:18
| 06:43
| 20:14
| 06:46
| 20:11
| 06:49
| 20:07
| 06:51
| 20:04
| 06:54
| 20:00
| 06:57
| 19:57
| 07:00
| 19:54
| 07:02
| 19:50
| 07:05
| 19:47
| 07:08
| 19:43
| 07:10
| 19:40
| 07:13
| 19:36
| 07:16
| 19:33
| 07:19
| 19:30
| 07:21
| 19:26
| 07:24
| 19:23
| 07:27
| 19:19
| 07:30
| 19:16
| 07:32
] 19:13
| 07:35
| 19:09
|
|
| 392

First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

| 07:38
| 19:06
] 07:41
| 19:02
| 07:43
| 18:59
| 07:46
| 18:56
| 07:49
| 18:52
| 07:52
| 18:49
| 07:54
| 18:46
| 07:57
| 18:42
| 08:00
| 18:39
| 08:03
| 18:35
| 08:06
| 18:32
| 08:09
| 18:29
| 08:11
| 18:25
| 08:14
| 18:22
| 08:17
| 18:19
| 08:20
| 18:16
| 08:23
| 18:12
| 08:26
| 18:09
| 08:29
| 18:06
| 08:31
| 18:02
| 08:34
| 17:59
| 08:37
| 17:56
| 08:40
| 17:53
| 08:43
| 17:49
| 07:46
| 16:46
| 07:49
| 16:43
| 07:52
| 16:40
| 07:55
| 16:37
| 07:58
| 16:34
| 08:01
| 16:30
| 08:04
| 16:27
| 308

| 08:07
| 16:24
| 08:10
| 16:21
| 08:13
| 16:18
| 08:16
| 16:15
| 08:19
| 16:12
| 08:22
| 16:09
| 08:25
| 16:06
| 08:28
| 16:03
| 08:32
| 16:00
| 08:35
| 15:57
| 08:38
| 15:55
| 08:41
| 15:52
| 08:44
| 15:49
| 08:47
| 15:46
| 08:50
| 15:44
| 08:53
| 15:41
| 08:56
| 15:38
| 08:59
| 15:36
| 09:02
| 15:33
| 09:05
| 15:31
| 09:08
| 15:28
| 09:11
| 15:26
| 09:14
| 15:23
| 09:17
| 15:21
| 09:19
| 15:19
| 09:22
| 15:17
| 09:25
| 15:14
| 09:28
| 15:12
| 09:30
| 15:10
| 09:33
| 15:08
|
|
| 206

10.6.2016 11:09 / 27

| 09:36
| 15:07
| 09:38
| 15:05
| 09:41
| 15:03
| 09:43
| 15:01
| 09:46
| 15:00
| 09:48
| 14:58
| 09:50
| 14:57
| 09:52
| 14:56
| 09:54
| 14:55
| 09:56
| 14:54
| 09:58
| 14:53
| 10:00
| 14:52
] 10:01
| 14:51
| 10:03
| 14:51
| 10:04
| 14:50
| 10:06
| 14:50
| 10:07
| 14:50
| 10:08
| 14:49
| 10:09
| 14:49
| 10:10
| 14:50
| 10:11
| 14:50
| 10:11
| 14:50
| 10:12
| 14:51
| 10:12
| 14:52
| 10:12
| 14:52
| 10:12
| 14:53
| 10:12
| 14:54
| 10:12
| 14:55
| 10:12
| 14:57
| 10:12
| 14:58
| 10:11
| 15:00
| 152

windPRO



Project:

Merkkikallio

SHADOW - Calendar per WTG

Calculation: V136 x 15 x HH172 real case_no forestWTG: T7 - T7
Assumptions for shadow calculations

|January |February|March

1]10:10
| 15:02
2]10:10
| 15:04
3] 10:09
| 15:05
4| 10:08
| 15:07
5| 10:07
| 15:09
6] 10:05
| 15:12
7110:04
| 15:14
8] 10:03
| 15:16
9] 10:01
| 15:18
10 | 10:00
| 15:21

11 | 09:58
| 15:23

12 | 09:56
| 15:26
13| 09:54
| 15:29
14 | 09:52
| 15:31
15 | 09:50
| 15:34

16 | 09:48
| 15:37

17 | 09:46
| 15:40
18 | 09:44
| 15:42

19 | 09:42
| 15:45
20 | 09:39
| 15:48
21 ] 09:37
| 15:51
221 09:35
| 15:54
23] 09:32
| 15:57
241 09:30
| 16:00
25| 09:27
| 16:03
26 | 09:25
| 16:06
271 09:22
| 16:09
28] 09:19
| 16:13
29 | 09:17
| 16:16
30 | 09:14
| 16:19
31]09:11
| 16:22

Potential sun hours | 182
Sum of minutes with flicker

0

| 09:08
| 16:25
| 09:05
| 16:28
| 09:03
| 16:31
| 09:00
| 16:34
| 08:57
| 16:38
| 08:54
| 16:41
| 08:51
| 16:44
| 08:48
| 16:47
| 08:45
| 16:50
| 08:42
| 16:53
| 08:39
| 16:56
| 08:36
| 16:59
| 08:33
| 17:02
| 08:29
| 17:06
| 08:26
| 17:09
| 08:23

0

| 07:41
| 17:51
| 07:38
| 17:54
| 07:34
| 17:57
| 07:31
| 18:00
| 07:28
| 18:02
| 07:24
| 18:05
| 07:21
| 18:08
| 07:18
| 18:11
| 07:14
| 18:14
| 07:11
| 18:17
| 07:08
| 18:20
| 07:04
| 18:23

ORPORrRORORO
QOO ORNKRRD
PORORON OGN
COWRN NSO N®

0

1April

| 06:56
| 20:19
| 06:53
| 20:22
| 06:49
| 20:25
| 06:46
| 20:28
| 06:42
| 20:31
| 06:39
| 20:34
| 06:36
| 20:36
| 06:32
| 20:39
| 06:29
| 20:42
| 06:25
| 20:45
| 06:22
| 20:48
| 06:19
| 20:51
| 06:15
| 20:54
| 06:12
| 20:57
| 06:08
| 20:59
| 06:05
| 21:02
| 06:02
| 21:05
| 05:58
| 21:08
| 05:55
| 21:11
| 05:52
| 21:14
| 05:48
| 21:17
| 05:45
| 21:20
| 05:42
| 21:23
| 05:38
| 21:26
| 05:35
| 21:29
| 05:32
| 21:32
| 05:28
| 21:35
| 05:25
| 21:38
| 05:22
| 21:41
| 05:19
| 21:44
|
|
| 447

0

| May

| 05:15
| 21:47
| 05:12
| 21:50
| 05:09
| 21:53
| 05:06
| 21:56
| 05:02
| 21:59
| 04:59
| 22:02
| 04:56
| 22:05
| 04:53
| 22:08
| 04:50
| 22:11
| 04:47
| 22:14
| 04:44
| 22:17
| 04:41
| 22:20
| 04:37
| 22:23
| 04:34
| 22:26
| 04:31
| 22:29
| 04:29
| 22:32
| 04:26
| 22:35
| 04:23
| 22:38
| 04:20
| 22:41
| 04:17
| 22:43
| 04:14
| 22:46
| 04:11
| 22:49
| 04:09
| 22:52
| 04:06
| 22:55
| 04:03
| 22:58
| 04:01
| 23:00
| 03:58
| 23:03
| 03:56
| 23:06
| 03:53
| 23:08
| 03:51
| 23:11
| 03:49
| 23:14
| 559

Table layout: For each day in each month the following matrix apply

Day in month

Sun rise (hh:mm)

Sun set (hh:mm)

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Sunshine probability S (Average daily sunshine hours) []

Jan

Feb Mar

Operational time
N NNE ENE E ESE SSE S
950 485 257 338 655 682 961 1447 1196 618
Idle start wind speed: Cut in wind speed from power curve

]June

| 03:46
| 23:16
| 03:44
| 23:18
| 03:42
| 23:21
| 03:40
| 23:23
| 03:38
| 23:25
| 03:36
| 23:27
| 03:35
| 23:29
| 03:33
| 23:31
| 03:32
| 23:33
| 03:30
| 23:35
| 03:29
| 23:37
| 03:28
| 23:38
| 03:26
| 23:40
| 03:25
| 23:41
| 03:25
| 23:42
| 03:24
| 23:43
| 03:23
| 23:44
| 03:23
| 23:45
| 03:23
| 23:45
| 03:22
| 23:46
| 03:22
| 23:46
| 03:23
| 23:46
| 03:23
| 23:46
| 03:23
| 23:46
| 03:24
| 23:46
| 03:24
| 23:46
| 03:25
| 23:45
| 03:26
| 23:45
| 03:27
| 23:44
| 03:28
| 23:43
|
|
| 604

1July

| 03:30
| 23:42
| 03:31
| 23:41
] 03:33
| 23:39
| 03:34
| 23:38
| 03:36
| 23:36
| 03:38
| 23:35
| 03:40
| 23:33
| 03:42
| 23:31
| 03:44
| 23:30
| 03:46
| 23:28
| 03:49
| 23:25
| 03:51
| 23:23
| 03:54
| 23:21
| 03:56
| 23:19
| 03:58
| 23:17
| 04:01
| 23:14
| 04:04
| 23:12
| 04:06
| 23:09
| 04:09
| 23:07
| 04:12
| 23:04
| 04:14
| 23:01
| 04:17
| 22:59
| 04:20
| 22:56
| 04:23
| 22:53
| 04:26
| 22:50
| 04:29
| 22:47
| 04:32
| 22:45
| 04:34
| 22:42
| 04:37
| 22:39
| 04:40
| 22:36
| 04:43
| 22:33
| 594

Apr May

] August

| 04:46
| 22:30
| 04:49
| 22:27
| 04:52
| 22:24
| 04:55
| 22:20
| 04:58
| 22:17
| 05:01
| 22:14
| 05:04
| 22:11
| 05:07
| 22:08
| 05:10
| 22:05
| 05:13
| 22:01
| 05:16
| 21:58
| 05:18
| 21:55
| 05:21
| 21:52
| 05:24
| 21:49
| 05:27
| 21:45
| 05:30
| 21:42
| 05:33
| 21:39
| 05:36
| 21:35
| 05:39
| 21:32
| 05:42
| 21:29
| 05:45
| 21:25
| 05:47
| 21:22
| 05:50
| 21:19
| 05:53
| 21:15
| 05:56
| 21:12
| 05:59
| 21:09
| 06:02
| 21:05
| 06:04
| 21:02
| 06:07
| 20:59
| 06:10
| 20:55
| 06:13
| 20:52
| 502

Licensed user:
FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 11:06/3.0.619

Jun

Jul Aug Sep Oct Nov Dec
1,03 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

SSW WSW W WNW NNW Sum

441 434 8465

| Septembgd©October |NovembefDecember

| 06:16
| 20:48
| 06:18
| 20:45
| 06:21
| 20:42
| 06:24
| 20:38
| 06:27
| 20:35
| 06:29
| 20:31
| 06:32
| 20:28
| 06:35
| 20:24
| 06:38
| 20:21
| 06:40
| 20:18
| 06:43
| 20:14
| 06:46
| 20:11
| 06:49
| 20:07
| 06:51
| 20:04
| 06:54
| 20:00
| 06:57
| 19:57
| 07:00
| 19:54
| 07:02
| 19:50
| 07:05
| 19:47
| 07:08
| 19:43
| 07:10
| 19:40
| 07:13
| 19:37
| 07:16
| 19:33
| 07:19
| 19:30
| 07:21
| 19:26
| 07:24
| 19:23
| 07:27
| 19:19
| 07:30
| 19:16
| 07:32
] 19:13
| 07:35
| 19:09
|
|
| 392

First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

| 07:38
| 19:06
] 07:41
| 19:02
| 07:43
| 18:59
| 07:46
| 18:56
| 07:49
| 18:52
| 07:52
| 18:49
| 07:55
| 18:46
| 07:57
| 18:42
| 08:00
| 18:39
| 08:03
| 18:36
| 08:06
| 18:32
| 08:09
| 18:29
| 08:11
| 18:25
| 08:14
| 18:22
| 08:17
| 18:19
| 08:20
| 18:16
| 08:23
| 18:12
| 08:26
| 18:09
| 08:29
| 18:06
| 08:32
| 18:02
| 08:34
| 17:59
| 08:37
| 17:56
| 08:40
| 17:53
| 08:43
| 17:50
| 07:46
| 16:46
| 07:49
| 16:43
| 07:52
| 16:40
| 07:55
| 16:37
| 07:58
| 16:34
| 08:01
| 16:31
| 08:04
| 16:27
| 308

| 08:07
| 16:24
| 08:10
| 16:21
| 08:13
| 16:18
| 08:16
| 16:15
| 08:19
| 16:12
| 08:22
| 16:09
| 08:25
| 16:06
| 08:29
| 16:03
| 08:32
| 16:00
| 08:35
| 15:58
| 08:38
| 15:55
| 08:41
| 15:52
| 08:44
| 15:49
| 08:47
| 15:46
| 08:50
| 15:44
| 08:53
| 15:41
| 08:56
| 15:38
| 08:59
| 15:36
| 09:02
| 15:33
| 09:05
| 15:31
| 09:08
| 15:28
| 09:11
| 15:26
| 09:14
| 15:23
| 09:17
| 15:21
| 09:19
| 15:19
| 09:22
| 15:17
| 09:25
| 15:14
| 09:28
| 15:12
| 09:31
| 15:10
| 09:33
| 15:08
|
|
| 206

10.6.2016 11:09 / 28

| 09:36
| 15:07
| 09:38
| 15:05
| 09:41
| 15:03
| 09:43
| 15:01
| 09:46
| 15:00
| 09:48
| 14:58
| 09:50
| 14:57
| 09:52
| 14:56
| 09:54
| 14:55
| 09:56
| 14:54
| 09:58
| 14:53
| 10:00
| 14:52
| 10:02
| 14:51
| 10:03
| 14:51
| 10:05
| 14:50
| 10:06
| 14:50
| 10:07
| 14:50
| 10:08
| 14:49
| 10:09
| 14:49
| 10:10
| 14:50
| 10:11
| 14:50
| 10:11
| 14:50
| 10:12
| 14:51
| 10:12
| 14:52
| 10:12
| 14:52
| 10:12
| 14:53
| 10:12
| 14:54
| 10:12
| 14:55
| 10:12
| 14:57
| 10:12
| 14:58
| 10:11
| 15:00
| 152

windPRO



Project:

Merkkikallio

SHADOW - Calendar per WTG

Calculation: V136 x 15 x HH172 real case_no forestWTG: T8 - T8
Assumptions for shadow calculations

|January |February|March

1]10:10
| 15:02
2]10:10
| 15:03
3] 10:09
| 15:05
4| 10:08
| 15:07
5| 10:07
| 15:09
6] 10:05
| 15:11
7110:04
| 15:14
8] 10:03
| 15:16
9] 10:01
| 15:18
10 | 10:00
| 15:21

11 | 09:58
| 15:23

12 | 09:56
| 15:26
13| 09:54
| 15:29
14 | 09:52
| 15:31
15 | 09:50
| 15:34

16 | 09:48
| 15:37

17 | 09:46
| 15:40
18 | 09:44
| 15:42

19 | 09:42
| 15:45
20 | 09:40
| 15:48
21 ] 09:37
| 15:51
221 09:35
| 15:54
23] 09:32
| 15:57
241 09:30
| 16:00
25| 09:27
| 16:03
26 | 09:25
| 16:06
271 09:22
| 16:09
28] 09:19
| 16:13
29 | 09:17
| 16:16
30 | 09:14
| 16:19
31]09:11
| 16:22

Potential sun hours | 182
Sum of minutes with flicker

0

| 09:08
| 16:25
| 09:06
| 16:28
| 09:03
| 16:31
| 09:00
| 16:34
| 08:57
| 16:38
| 08:54
| 16:41
| 08:51
| 16:44
| 08:48
| 16:47
| 08:45
| 16:50
| 08:42
| 16:53
| 08:39
| 16:56
| 08:36
| 16:59
| 08:33
| 17:02
| 08:29
| 17:06
| 08:26
| 17:09
| 08:23

0

| 07:41
| 17:51
| 07:38
| 17:54
| 07:34
| 17:57
| 07:31
| 18:00
| 07:28
| 18:02
| 07:24
| 18:05
| 07:21
| 18:08
| 07:18
| 18:11
| 07:14
| 18:14
| 07:11
| 18:17
| 07:08
| 18:20
| 07:04
| 18:23

ORPORrRORORO
QOO ORNKRRD
PORORON OGN
COWRN NSO N®

0

1April

| 06:56
| 20:19
| 06:53
| 20:22
| 06:49
| 20:25
| 06:46
| 20:28
| 06:42
| 20:31
| 06:39
| 20:34
| 06:36
| 20:36
| 06:32
| 20:39
| 06:29
| 20:42
| 06:25
| 20:45
| 06:22
| 20:48
| 06:19
| 20:51
| 06:15
| 20:54
| 06:12
| 20:57
| 06:08
| 20:59
| 06:05
| 21:02
| 06:02
| 21:05
| 05:58
| 21:08
| 05:55
| 21:11
| 05:52
| 21:14
| 05:48
| 21:17
| 05:45
| 21:20
| 05:42
| 21:23
| 05:38
| 21:26
| 05:35
| 21:29
| 05:32
| 21:32
| 05:28
| 21:35
| 05:25
| 21:38
| 05:22
| 21:41
| 05:18
| 21:44
|
|
| 447

0

| May

| 05:15
| 21:47
| 05:12
| 21:50
| 05:09
| 21:53
| 05:06
| 21:56
| 05:02
| 21:59
| 04:59
| 22:02
| 04:56
| 22:05
| 04:53
| 22:08
| 04:50
| 22:11
| 04:47
| 22:14
| 04:44
| 22:17
| 04:40
| 22:20
| 04:37
| 22:23
| 04:34
| 22:26
| 04:31
| 22:29
| 04:28
| 22:32
| 04:26
| 22:35
| 04:23
| 22:38
| 04:20
| 22:41
| 04:17
| 22:44
| 04:14
| 22:46
| 04:11
| 22:49
| 04:09
| 22:52
| 04:06
| 22:55
| 04:03
| 22:58
| 04:01
| 23:01
| 03:58
| 23:03
| 03:56
| 23:06
| 03:53
| 23:09
| 03:51
| 23:11
| 03:49
| 23:14
| 559

Table layout: For each day in each month the following matrix apply

Day in month

Sun rise (hh:mm)

Sun set (hh:mm)

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Sunshine probability S (Average daily sunshine hours) []

Jan

Feb Mar

Operational time
N NNE ENE E ESE SSE S
950 485 257 338 655 682 961 1447 1196 618
Idle start wind speed: Cut in wind speed from power curve

]June

| 03:46
| 23:16
| 03:44
| 23:19
| 03:42
| 23:21
| 03:40
| 23:23
| 03:38
| 23:25
| 03:36
| 23:28
| 03:35
| 23:30
| 03:33
| 23:32
| 03:31
| 23:33
| 03:30
| 23:35
| 03:29
| 23:37
| 03:27
| 23:38
| 03:26
| 23:40
| 03:25
| 23:41
| 03:25
| 23:42
| 03:24
| 23:43
| 03:23
| 23:44
| 03:23
| 23:45
| 03:22
| 23:45
| 03:22
| 23:46
| 03:22
| 23:46
| 03:22
| 23:46
| 03:23
| 23:46
| 03:23
| 23:46
| 03:24
| 23:46
| 03:24
| 23:46
| 03:25
| 23:45
| 03:26
| 23:45
| 03:27
| 23:44
| 03:28
| 23:43
|
|
| 604

1July

| 03:30
| 23:42
| 03:31
| 23:41
] 03:33
| 23:39
| 03:34
| 23:38
| 03:36
| 23:37
| 03:38
| 23:35
| 03:40
| 23:33
| 03:42
| 23:31
| 03:44
| 23:30
| 03:46
| 23:28
| 03:49
| 23:26
| 03:51
| 23:23
| 03:53
| 23:21
| 03:56
| 23:19
| 03:58
| 23:17
| 04:01
| 23:14
| 04:04
| 23:12
| 04:06
| 23:09
| 04:09
| 23:07
| 04:12
| 23:04
| 04:14
| 23:01
| 04:17
| 22:59
| 04:20
| 22:56
| 04:23
| 22:53
| 04:26
| 22:50
| 04:29
| 22:48
| 04:31
| 22:45
| 04:34
| 22:42
| 04:37
| 22:39
| 04:40
| 22:36
| 04:43
| 22:33
| 594

Apr May

] August

| 04:46
| 22:30
| 04:49
| 22:27
| 04:52
| 22:24
| 04:55
| 22:21
| 04:58
| 22:17
| 05:01
| 22:14
| 05:04
| 22:11
| 05:07
| 22:08
| 05:10
| 22:05
| 05:13
| 22:02
| 05:16
| 21:58
| 05:18
| 21:55
| 05:21
| 21:52
| 05:24
| 21:49
| 05:27
| 21:45
| 05:30
| 21:42
| 05:33
| 21:39
| 05:36
| 21:35
| 05:39
| 21:32
| 05:42
| 21:29
| 05:45
| 21:25
| 05:47
| 21:22
| 05:50
| 21:19
| 05:53
| 21:15
| 05:56
| 21:12
| 05:59
| 21:09
| 06:02
| 21:05
| 06:04
| 21:02
| 06:07
| 20:59
| 06:10
| 20:55
| 06:13
| 20:52
| 502

Licensed user:
FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 11:06/3.0.619

Jun

Jul Aug Sep Oct Nov Dec
1,03 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

SSW WSW W WNW NNW Sum

441 434 8465

| Septembgd©October |NovembefDecember

| 06:16
| 20:48
| 06:18
| 20:45
| 06:21
| 20:42
| 06:24
| 20:38
| 06:27
| 20:35
| 06:29
| 20:31
| 06:32
| 20:28
| 06:35
| 20:24
| 06:38
| 20:21
| 06:40
| 20:18
| 06:43
| 20:14
| 06:46
| 20:11
| 06:49
| 20:07
| 06:51
| 20:04
| 06:54
| 20:01
| 06:57
| 19:57
| 07:00
| 19:54
| 07:02
| 19:50
| 07:05
| 19:47
| 07:08
| 19:43
| 07:10
| 19:40
| 07:13
| 19:37
| 07:16
| 19:33
| 07:19
| 19:30
| 07:21
| 19:26
| 07:24
| 19:23
| 07:27
| 19:19
| 07:30
| 19:16
| 07:32
] 19:13
| 07:35
| 19:09
|
|
| 392

First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

| 07:38
| 19:06
] 07:41
| 19:02
| 07:43
| 18:59
| 07:46
| 18:56
| 07:49
| 18:52
| 07:52
| 18:49
| 07:55
| 18:46
| 07:57
| 18:42
| 08:00
| 18:39
| 08:03
| 18:36
| 08:06
| 18:32
| 08:09
| 18:29
| 08:11
| 18:25
| 08:14
| 18:22
| 08:17
| 18:19
| 08:20
| 18:16
| 08:23
| 18:12
| 08:26
| 18:09
| 08:29
| 18:06
| 08:32
| 18:02
| 08:34
| 17:59
| 08:37
| 17:56
| 08:40
| 17:53
| 08:43
| 17:50
| 07:46
| 16:46
| 07:49
| 16:43
| 07:52
| 16:40
| 07:55
| 16:37
| 07:58
| 16:34
| 08:01
| 16:31
| 08:04
| 16:27
| 308

| 08:07
| 16:24
| 08:10
| 16:21
| 08:13
| 16:18
| 08:16
| 16:15
| 08:19
| 16:12
| 08:22
| 16:09
| 08:26
| 16:06
| 08:29
| 16:03
| 08:32
| 16:00
| 08:35
| 15:57
| 08:38
| 15:55
| 08:41
| 15:52
| 08:44
| 15:49
| 08:47
| 15:46
| 08:50
| 15:44
| 08:53
| 15:41
| 08:56
| 15:38
| 08:59
| 15:36
| 09:02
| 15:33
| 09:05
| 15:31
| 09:08
| 15:28
| 09:11
| 15:26
| 09:14
| 15:23
| 09:17
| 15:21
| 09:20
| 15:19
| 09:22
| 15:16
| 09:25
| 15:14
| 09:28
| 15:12
| 09:31
| 15:10
| 09:33
| 15:08
|
|
| 206

10.6.2016 11:09 / 29

| 09:36
| 15:06
| 09:38
| 15:05
| 09:41
| 15:03
| 09:43
| 15:01
| 09:46
| 15:00
| 09:48
| 14:58
| 09:50
| 14:57
| 09:52
| 14:56
| 09:54
| 14:55
| 09:56
| 14:54
| 09:58
| 14:53
| 10:00
| 14:52
| 10:02
| 14:51
| 10:03
| 14:51
| 10:05
| 14:50
| 10:06
| 14:50
| 10:07
| 14:49
| 10:08
| 14:49
| 10:09
| 14:49
| 10:10
| 14:50
| 10:11
| 14:50
| 10:11
| 14:50
| 10:12
| 14:51
| 10:12
| 14:51
| 10:12
| 14:52
| 10:13
| 14:53
| 10:13
| 14:54
| 10:12
| 14:55
| 10:12
| 14:57
| 10:12
| 14:58
| 10:11
| 15:00
| 151

windPRO



Project:

Merkkikallio

SHADOW - Calendar per WTG

Calculation: V136 x 15 x HH172 real case_no forestWTG: T9 - T9
Assumptions for shadow calculations

|January |February|March

1]10:10
| 15:02
2] 10:09
| 15:04
3] 10:09
| 15:06
4| 10:08
| 15:07
5] 10:06
| 15:10
6] 10:05
| 15:12
7110:04
| 15:14
8] 10:03
| 15:16
9] 10:01
| 15:19
10 | 09:59
| 15:21

11 | 09:58
| 15:23

12 | 09:56
| 15:26
13| 09:54
| 15:29
14 | 09:52
| 15:31
15 | 09:50
| 15:34

16 | 09:48
| 15:37

17 | 09:46
| 15:40
18 | 09:44
| 15:43

19 | 09:42
| 15:45
20 | 09:39
| 15:48
21 ] 09:37
| 15:51
221 09:35
| 15:54
23] 09:32
| 15:57
241 09:30
| 16:00
25| 09:27
| 16:03
26 | 09:25
| 16:06
271 09:22
| 16:10
28] 09:19
| 16:13
29 | 09:17
| 16:16
30 | 09:14
| 16:19
31]09:11
| 16:22

Potential sun hours | 182
Sum of minutes with flicker

0

| 09:08
| 16:25
| 09:05
| 16:28
| 09:03
| 16:31
| 09:00
| 16:34
| 08:57
| 16:38
| 08:54
| 16:41
| 08:51
| 16:44
| 08:48
| 16:47
| 08:45
| 16:50
| 08:42
| 16:53
| 08:39
| 16:56
| 08:36
| 16:59
| 08:33
| 17:03
| 08:29
| 17:06
| 08:26
| 17:09
| 08:23

0

| 07:41
| 17:51
| 07:38
| 17:54
| 07:34
| 17:57
| 07:31
| 18:00
| 07:28
| 18:02
| 07:24
| 18:05
| 07:21
| 18:08
| 07:18
| 18:11
| 07:14
| 18:14
| 07:11
| 18:17
| 07:08
| 18:20
| 07:04
| 18:23

ORPORrRORORO
QOO ORNKRRD
PORORON OGN
COWRN NSO N®

0

1April

| 06:56
| 20:19
| 06:53
| 20:22
| 06:49
| 20:25
| 06:46
| 20:28
| 06:42
| 20:31
| 06:39
| 20:34
| 06:36
| 20:36
| 06:32
| 20:39
| 06:29
| 20:42
| 06:25
| 20:45
| 06:22
| 20:48
| 06:19
| 20:51
| 06:15
| 20:54
| 06:12
| 20:56
| 06:08
| 20:59
| 06:05
| 21:02
| 06:02
| 21:05
| 05:58
| 21:08
| 05:55
| 21:11
| 05:52
| 21:14
| 05:48
| 21:17
| 05:45
| 21:20
| 05:42
| 21:23
| 05:38
| 21:26
| 05:35
| 21:29
| 05:32
| 21:32
| 05:28
| 21:35
| 05:25
| 21:38
| 05:22
| 21:41
| 05:19
| 21:44
|
|
| 447

0

| May

| 05:15
| 21:47
| 05:12
| 21:50
| 05:09
| 21:53
| 05:06
| 21:56
| 05:02
| 21:59
| 04:59
| 22:02
| 04:56
| 22:05
| 04:53
| 22:08
| 04:50
| 22:11
| 04:47
| 22:14
| 04:44
| 22:17
| 04:41
| 22:20
| 04:38
| 22:23
| 04:35
| 22:26
| 04:32
| 22:29
| 04:29
| 22:32
| 04:26
| 22:35
| 04:23
| 22:38
| 04:20
| 22:40
| 04:17
| 22:43
| 04:14
| 22:46
| 04:12
| 22:49
| 04:09
| 22:52
| 04:06
| 22:55
| 04:03
| 22:58
| 04:01
| 23:00
| 03:58
| 23:03
| 03:56
| 23:06
| 03:53
| 23:08
| 03:51
| 23:11
| 03:49
| 23:14
| 559

Table layout: For each day in each month the following matrix apply

Day in month

Sun rise (hh:mm)

Sun set (hh:mm)

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Sunshine probability S (Average daily sunshine hours) []

Jan

Feb Mar

Operational time
N NNE ENE E ESE SSE S
950 485 257 338 655 682 961 1447 1196 618
Idle start wind speed: Cut in wind speed from power curve

]June

| 03:47
| 23:16
| 03:44
| 23:18
| 03:42
| 23:21
| 03:40
| 23:23
| 03:38
| 23:25
| 03:37
| 23:27
| 03:35
| 23:29
| 03:33
| 23:31
| 03:32
| 23:33
| 03:30
| 23:35
| 03:29
| 23:37
| 03:28
| 23:38
| 03:27
| 23:39
| 03:26
| 23:41
| 03:25
| 23:42
| 03:24
| 23:43
| 03:23
| 23:44
| 03:23
| 23:45
| 03:23
| 23:45
| 03:23
| 23:46
| 03:23
| 23:46
| 03:23
| 23:46
| 03:23
| 23:46
| 03:23
| 23:46
| 03:24
| 23:46
| 03:25
| 23:46
| 03:25
| 23:45
| 03:26
| 23:44
| 03:27
| 23:44
| 03:29
| 23:43
|
|
| 604

1July

| 03:30
| 23:42
| 03:31
| 23:41
] 03:33
| 23:39
] 03:35
| 23:38
| 03:36
| 23:36
| 03:38
| 23:35
| 03:40
| 23:33
| 03:42
| 23:31
| 03:44
| 23:29
| 03:47
| 23:27
| 03:49
| 23:25
| 03:51
| 23:23
| 03:54
| 23:21
| 03:56
| 23:19
| 03:59
| 23:16
| 04:01
| 23:14
| 04:04
| 23:12
| 04:06
| 23:09
| 04:09
| 23:07
| 04:12
| 23:04
| 04:15
| 23:01
| 04:17
| 22:59
| 04:20
| 22:56
| 04:23
| 22:53
| 04:26
| 22:50
| 04:29
| 22:47
| 04:32
| 22:45
| 04:34
| 22:42
| 04:37
| 22:39
| 04:40
| 22:36
| 04:43
| 22:33
| 593

Apr May

] August

| 04:46
| 22:30
| 04:49
| 22:27
| 04:52
| 22:24
| 04:55
| 22:20
| 04:58
| 22:17
| 05:01
| 22:14
| 05:04
| 22:11
| 05:07
| 22:08
| 05:10
| 22:05
| 05:13
| 22:01
| 05:16
| 21:58
| 05:19
| 21:55
| 05:21
| 21:52
| 05:24
| 21:48
| 05:27
| 21:45
| 05:30
| 21:42
| 05:33
| 21:39
| 05:36
| 21:35
| 05:39
| 21:32
| 05:42
| 21:29
| 05:45
| 21:25
| 05:47
| 21:22
| 05:50
| 21:19
| 05:53
| 21:15
| 05:56
| 21:12
| 05:59
| 21:09
| 06:02
| 21:05
| 06:04
| 21:02
| 06:07
| 20:58
| 06:10
| 20:55
| 06:13
| 20:52
| 502

Licensed user:
FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 11:06/3.0.619

Jun

Jul Aug Sep Oct Nov Dec
1,03 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

SSW WSW W WNW NNW Sum

441 434 8465

| Septembgd©October |NovembefDecember

| 06:16
| 20:48
| 06:18
| 20:45
| 06:21
| 20:42
| 06:24
| 20:38
| 06:27
| 20:35
| 06:30
| 20:31
| 06:32
| 20:28
| 06:35
| 20:24
| 06:38
| 20:21
| 06:41
| 20:18
| 06:43
| 20:14
| 06:46
| 20:11
| 06:49
| 20:07
| 06:51
| 20:04
| 06:54
| 20:00
| 06:57
| 19:57
| 07:00
| 19:54
| 07:02
| 19:50
| 07:05
| 19:47
| 07:08
| 19:43
| 07:10
| 19:40
| 07:13
| 19:37
| 07:16
| 19:33
| 07:19
| 19:30
| 07:21
| 19:26
| 07:24
| 19:23
| 07:27
| 19:19
| 07:30
| 19:16
| 07:32
] 19:13
| 07:35
| 19:09
|
|
| 392

First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

| 07:38
| 19:06
] 07:41
| 19:02
| 07:43
| 18:59
| 07:46
| 18:56
| 07:49
| 18:52
| 07:52
| 18:49
| 07:55
| 18:46
| 07:57
| 18:42
| 08:00
| 18:39
| 08:03
| 18:36
| 08:06
| 18:32
| 08:09
| 18:29
| 08:11
| 18:26
| 08:14
| 18:22
| 08:17
| 18:19
| 08:20
| 18:16
| 08:23
| 18:12
| 08:26
| 18:09
| 08:29
| 18:06
| 08:32
| 18:02
| 08:34
| 17:59
| 08:37
| 17:56
| 08:40
| 17:53
| 08:43
| 17:50
| 07:46
| 16:46
| 07:49
| 16:43
| 07:52
| 16:40
| 07:55
| 16:37
| 07:58
| 16:34
| 08:01
| 16:31
| 08:04
| 16:27
| 308

| 08:07
| 16:24
| 08:10
| 16:21
| 08:13
| 16:18
| 08:16
| 16:15
| 08:19
| 16:12
| 08:22
| 16:09
| 08:25
| 16:06
| 08:28
| 16:03
| 08:32
| 16:00
| 08:35
| 15:58
| 08:38
| 15:55
| 08:41
| 15:52
| 08:44
| 15:49
| 08:47
| 15:46
| 08:50
| 15:44
| 08:53
| 15:41
| 08:56
| 15:38
| 08:59
| 15:36
| 09:02
| 15:33
| 09:05
| 15:31
| 09:08
| 15:28
| 09:11
| 15:26
| 09:14
| 15:23
| 09:17
| 15:21
| 09:19
| 15:19
| 09:22
| 15:17
| 09:25
| 15:14
| 09:28
| 15:12
| 09:30
| 15:10
| 09:33
| 15:08
|
|
| 206

10.6.2016 11:09 / 30

| 09:36
| 15:07
| 09:38
| 15:05
| 09:41
| 15:03
| 09:43
| 15:02
| 09:46
| 15:00
| 09:48
| 14:59
| 09:50
| 14:57
| 09:52
| 14:56
| 09:54
| 14:55
| 09:56
| 14:54
| 09:58
| 14:53
| 10:00
| 14:52
] 10:01
| 14:51
| 10:03
| 14:51
| 10:04
| 14:50
| 10:06
| 14:50
| 10:07
| 14:50
| 10:08
| 14:50
| 10:09
| 14:50
| 10:10
| 14:50
| 10:11
| 14:50
| 10:11
| 14:50
| 10:12
| 14:51
| 10:12
| 14:52
| 10:12
| 14:52
| 10:12
| 14:53
| 10:12
| 14:54
| 10:12
| 14:56
| 10:12
| 14:57
| 10:12
| 14:58
| 10:11
| 15:00
| 152

windPRO



Project: Licensed user:

Merkkikallio FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 11:06/3.0.619
SHADOW - Calendar per WTG, graphical
Calculation: V136 x 15 x HH172 real case_no forest

Shadow receptors

A: Asuinrakennus (Langkujavagen 200) G: Lomarakennus/Partiomaja (Korpilahdenkuja 134)
B: Lomarakennus (Voitby Langtrasket)

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 10.6.2016 11:09 / 31 windPRO



Project:

Merkkikallio

SHADOW - Calendar per WTG, graphical
Calculation: V136 x 15 x HH172 real case_no forest

Shadow receptors

B: Lomarakennus (Voitby Langtrasket)

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Licensed user:

FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI1-00601 Helsinki

+358104095666

Hans Vadback / hans.vadback@fcg.fi

Calculated:
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SHADOW - Calendar per WTG, graphical
Calculation: V136 x 15 x HH172 real case_no forest

Shadow receptors
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SHADOW - Map

Calculation: V136 x 15 x HH172 real case_no forest

Hours per year, real
case
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0 500 1000 1500 2000 m

Map: Peruskarttarasteri , Print scale 1:40 000, Map center Finish TM ETRS-TM35FIN-ETRS89 East: 246 300 North: 7 008 480
New WTG Shadow receptor

Flicker map level: Height Contours: Merkkikallio_height contour lines.wpo (1)
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FCG DESIGN OCH PLANERING AB Buller- och
skuggmodelleringar V136
x 15 x HH172

13.6.2016 Bilaga 4

Bilaga 4: Resultat av skuggmodellering "“real case, forest luke”

Merkkikallio V136 x 15 x HH172 melu- ja varjostusmallinnusten selvitys SVE.docx



Project:

Merkkikallio

SHADOW - Main Result

Calculation: V136 x 15 x HH172 real case_forest luke
Assumptions for shadow calculations

Maximum distance for influence

Calculate only when more than 20 % of sun is covered by the blade

Please look in WTG table

Minimum sun height over horizon for influence
Day step for calculation
Time step for calculation

30

1 days
1 minutes

Sunshine probability S (Average daily sunshine hours) []

Jan Feb Mar Apr May Jun Jul

Operational hours are calculated from WTGs in calculation and wind

distribution:
Tuuliatlas lib 30051

Operational time
N NNE ENE E ESE SSE S

Aug Sep Oct Nov Dec
1,03 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

SSW WSW W WNW NNW Sum
950 485 257 338 655 682 961 1447 1196 618

441

Idle start wind speed: Cut in wind speed from power curve

A ZVI (Zones of Visual Influence) calculation is performed before flicker
calculation so non visible WTG do not contribute to calculated flicker
values. A WTG will be visible if it is visible from any part of the receiver
window. The ZVI calculation is based on the following assumptions:
Height contours used: Height Contours: Merkkikallio_height contour lines.wpo

Area object(s) used in calculation:
Puuston korkeus 8 km

Obstacles used in calculation

Eye height: 1,5 m

Grid resolution: 10,0 m

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89

WTGs

East North Z Row
data/Description

[m]

20,0 T1
23,2 T10
15,0 T11
15,0 T12
17,5 T13
17,5 T14
15,0 T15
23,6 T2
25,0 T3
26,8 T4
25,0 T5
20,3 T6
17,7 T7
21,578
29,6 T9

T1
T10
T11
T12
T13
T14
T15

T2

T3

T4

T5

T6

T7

T8

T9

247 894
246 126
245 712
245 517
245 281
245 200
244 881
247 294
246 855
247 445
246 950
246 864
246 326
246 247
246 160

7 008 402
7 007 532
7 007 870
7 008 318
7 009 344
7 009 948
7 008 680
7 008 259
7 007 441
7 006 854
7 008 670
7 009 208
7 009 461
7 010 081
7 008 681

Shadow receptor-Input
No. Name

A Asuinrakennus (Langkujavagen 200)
B Lomarakennus (Voitby Langtrasket)
C Asuinrakennus (Voitbyntie 480)

D Asuinrakennus (Kunintie 289)

E Asuinrakennus (Sandhedsvégen 65)
F Asuinrakennus (Mullontie 128)

To be continued on next page...

WTG type

Valid Manufact.

VESTAS
VESTAS
VESTAS
VESTAS
VESTAS
VESTAS
VESTAS
VESTAS
VESTAS
VESTAS
VESTAS
VESTAS
VESTAS
VESTAS
VESTAS

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

East

244 392
243 772
242 293
244 642
245 754
249 130

434 8 465

Licensed user:

FCG Suunnittelu ja tekniikka Oy
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FI-00601 Helsinki
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New WTG

Type-generator

V136-3.45-3 450
V136-3.45-3 450
V136-3.45-3 450
V136-3.45-3 450
V136-3.45-3 450
V136-3.45-3 450
V136-3.45-3 450
V136-3.45-3 450
V136-3.45-3 450
V136-3.45-3 450
V136-3.45-3 450
V136-3.45-3 450
V136-3.45-3 450
V136-3.45-3 450
V136-3.45-3 450

North

[m]
10,0
12,8
5,0
5,0
10,0
7,5

7 007 085
7 009 284
7 010 963
7012 253
7 011 805
7010 173

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Power, rated

[kw]

3450
3450
3450
3450
3450
3450
3450
3450
3450
3450
3450
3450
3450
3450
3450

[m]

5,0
5,0
5,0
5,0
5,0
5,0

[m]
5,0
5,0
5,0
5,0
5,0
5,0

Scale 1:100 000

Shadow receptor

Rotor diameter Hub height Calculation

[m]

136,0
136,0
136,0
136,0
136,0
136,0
136,0
136,0
136,0
136,0
136,0
136,0
136,0
136,0
136,0

Z Width Height Height

a.g.l.

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

[m]

172,0
172,0
172,0
172,0
172,0
172,0
172,0
172,0
172,0
172,0
172,0
172,0
172,0
172,0
172,0

Degrees  Slope of

from|south window

cw

[’
0,0
0,0
0,0
0,0
0,0
0,0

|
0,0
0,0
0,0
0,0
0,0
0,0

10.6.2016 11:12/1

Shadow data
RPM
distance
[m] [RPM]
1712 0,0
1712 0,0
1712 0,0
1712 0,0
1712 0,0
1712 0,0
1712 0,0
1712 0,0
1712 0,0
1712 0,0
1712 0,0
1712 0,0
1712 0,0
1712 0,0
1712 0,0

Direction mode

"Green house mode"
"Green house mode"
"Green house mode"
"Green house mode"
"Green house mode"
"Green house mode"

windPRO




Project:

Merkkikallio

SHADOW - Main Result

Calculation: V136 x 15 x HH172 real case_forest luke
...continued from previous page

No. Name

G Lomarakennus/Partiomaja (Korpilahdenkuja 134)
H Asuinrakennus (Kotkannevantie 269)

I Asuinrakennus (Klumpintie 171)

J Asuinrakennus (Klumpvégen 170)

Calculation Results

Shadow receptor

No. Name

A Asuinrakennus (Langkujavagen 200)

B Lomarakennus (Voitby Langtrasket)

C Asuinrakennus (Voitbyntie 480)

D Asuinrakennus (Kunintie 289)

E Asuinrakennus (Sandhedsvégen 65)

F Asuinrakennus (Mullontie 128)

G Lomarakennus/Partiomaja (Korpilahdenkuja 134)
H Asuinrakennus (Kotkannevantie 269)

I Asuinrakennus (Klumpintie 171)

J Asuinrakennus (Klumpvégen 170)

East North

248 995 7 007 749
247 537 7005 291
245 733 7 005 809
245 136 7 006 355

Shadow, expected values

Shadow hours
per year
[h/year]

6:47
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00

Total amount of flickering on the shadow receptors caused by each WTG

No. Name Worst case Expected
[h/year]

T1T1
T10 T10
T11T11
T12 T12
T13 T13
T14 T14
T15 T15

T2 T2

T3 T3

T4 T4

T5T5

T6 T6

T7T7

T8 T8

T9 T9

[h/year]
0:00

0:00
21:36
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00

0:00
0:00
6:47
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Z Width Height Height

[m]

10,0
18,5
12,5
10,0

[m]
5,0
5,0
5,0
5,0

[m]
5,0
5,0
5,0
5,0

a.g.l

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

Licensed user:

FCG Suunnittelu ja tekniikka Oy
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FI-00601 Helsinki
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Degrees  Slope of Direction mode
from|south window

cw

1 ]
0,0 0,0 "Green house mode"
0,0 0,0 "Green house mode"
0,0 0,0 "Green house mode"
0,0 0,0 "Green house mode"

10.6.2016 11:12 / 2 windPRO



Project:

Merkkikallio

SHADOW - Calendar

Calculation: V136 x 15 x HH172 real case_forest lukeShadow receptor: A - Asuinrakennus (Langkujav:
Sunshine probability S (Average daily sunshine hours)

Assumptions for shadow calculations
Jan Feb Mar

|January |February |March

1] 10:10

| 15:02

2| 10:09

| 15:04

310:08

| 15:06

4] 10:07

| 15:08

510:06

| 15:10

6] 10:05

| 15:12

7110:04

| 15:14

8] 10:02

| 15:16

9] 10:01

| 15:19

10 | 09:59

| 15:21

11 | 09:58

| 15:24

12 | 09:56

| 15:26

13 | 09:54

| 15:29

14 | 09:52

| 15:32

15 | 09:50

| 15:34

16 | 09:48

| 15:37

17 | 09:46

| 15:40

18 | 09:44

| 15:43

19 | 09:42

| 15:46

20| 09:39

| 15:49

21 ] 09:37

| 15:52

221 09:35

| 15:55

23] 09:32

| 15:58

241 09:30

| 16:01

25 09:27

| 16:04

26 | 09:25

| 16:07

27 | 09:22

| 16:10

28] 09:19

| 16:13

291 09:17

| 16:16

30| 09:14

| 16:19

31]09:11

| 16:22

Potential sun hours | 183
Total, worst case |
Sun reduction |
Oper. time red. |
wind dir. red. |
Total reduction |
Total, real |

1 09:08
| 16:25
] 09:05
| 16:28
| 09:03
| 16:32
| 09:00
] 16:35
| 08:57
| 16:38
| 08:54
| 16:41
] 08:51
| 16:44
| 08:48
| 16:47
| 08:45
| 16:50
| 08:42
| 16:53
| 08:39
| 16:57
] 08:36
| 17:00
| 08:33
| 17:03
| 08:29
1 17:06
| 08:26
| 17:09
| 08:23
| 17:12
] 08:20
| 17:15
| 08:17
| 17:18
| 08:14
| 17:21
| 08:10
| 17:24
| 08:07
| 17:27
| 08:04
| 17:30
| 08:01
| 17:33
| 07:58
| 17:36
| 07:54
| 17:39
| 07:51
| 17:42
| 07:48
| 17:45
| 07:44
| 17:48

243

| 07:41
| 17:51
| 07:38
| 17:54
| 07:34
| 17:57
] 07:31
| 18:00
| 07:28
| 18:03
| 07:24
| 18:06
] 07:21
| 18:08
| 07:18
| 18:11
| 07:14
| 18:14
| 07:11
| 18:17
| 07:08
| 18:20
| 07:04
| 18:23
] 07:01
| 18:26
| 06:58
| 18:29
| 06:54
| 18:31
| 06:51
| 18:34
| 06:47
| 18:37
| 06:44
| 18:40
| 06:41
| 18:43
| 06:37
| 18:46
| 06:34
| 18:48
| 06:30
| 18:51
| 06:27
| 18:54
| 06:24
| 18:57
| 06:20
| 19:00
] 06:17
| 19:02
| 06:13
| 19:05
] 06:10
| 19:08
| 07:06
] 20:11
| 07:03
| 20:14
| 07:00
] 20:17
363

| April

| 06:56
| 20:19
| 06:53
| 20:22
| 06:49
| 20:25
| 06:46
| 20:28
| 06:43
| 20:31
| 06:39
| 20:34
| 06:36
| 20:36
| 06:32
| 20:39
| 06:29
| 20:42
| 06:26
| 20:45
| 06:22
| 20:48
| 06:19
| 20:51
| 06:15
| 20:54
| 06:12
| 20:57
| 06:09
| 20:59
| 06:05
| 21:02
| 06:02
| 21:05
| 05:59
| 21:08
| 05:55
| 21:11
| 05:52
| 21:14
| 05:48
| 21:17
| 05:45
| 21:20
| 05:42
| 21:23
] 05:38
| 21:26
] 05:35
| 21:29
| 05:32
| 21:32
| 05:29
| 21:35
| 05:25
| 21:38
| 05:22
| 21:41
] 05:19
| 21:44

447

IMay

| 05:16
| 21:47
1 05:12
| 21:50
| 05:09
| 21:53
| 05:06
| 21:56
1 05:03
| 21:59
| 05:00
| 22:02
| 04:56
| 22:05
| 04:53
| 22:08
| 04:50
| 22:11
| 04:47
| 22:14
| 04:44
| 22:17
| 04:41
| 22:20
| 04:38
| 22:23
| 04:35
| 22:26
| 04:32
| 22:29
| 04:29
| 22:32
1 04:26
| 22:35
| 04:23
| 22:38
| 04:20
| 22:40
| 04:17
| 22:43
| 04:15
| 22:46
| 04:12
| 22:49
| 04:09
| 22:52
| 04:06
| 22:55
| 04:04
| 22:58
| 04:01
| 23:00
] 03:59
| 23:03
| 03:56
| 23:06
| 03:54
| 23:08
| 03:51
| 23:11
| 03:49
| 23:13
559

10
13
15
18
19
19
21
22
22
22
22
22
22
22
22
22
21
337
0,53
0,97
0,64

0,33
111

|June

] 03:47
| 23:16
| 03:45
| 23:18
| 03:43
| 23:21
] 03:41
| 23:23
| 03:39
| 23:25
] 03:37
| 23:27
] 03:35
| 23:29
| 03:34
| 23:31
] 03:32
| 23:33
] 03:31
| 23:35
] 03:29
| 23:36
] 03:28
| 23:38
| 03:27
| 23:39
05:29 (T11) | 03:26
05:32 (T11) | 23:41
05:25 (T11) | 03:25
05:35 (T11) | 23:42
05:24 (T11) | 03:24
05:37 (T11) | 23:43
05:22 (T11) | 03:24
05:37 (T11) | 23:44
05:21 (T11) | 03:23
05:39 (T11) | 23:44
05:21 (T11) | 03:23
05:40 (T11) | 23:45
05:20 (T11) | 03:23
05:39 (T11) | 23:45
05:19 (T11) | 03:23
05:40 (T11) | 23:46
05:19 (T11) | 03:23
05:41 (T11) | 23:46
05:19 (T11) | 03:23
05:41 (T11) | 23:46
05:19 (T11) | 03:24
05:41 (T11) | 23:46
05:19 (T11) | 03:24
05:41 (T11) | 23:46
05:19 (T11) | 03:25
05:41 (T11) | 23:45
05:19 (T11) | 03:26
05:41 (T11) | 23:45
05:19 (T11) | 03:27
05:41 (T11) | 23:44
05:20 (T11) | 03:28
05:42 (T11) | 23:43
05:20 (T11) | 03:29
05:42 (T11) | 23:43
05:20 (T11) |
05:41 (T11) |
604

Table layout: For each day in each month the following matrix apply

Day in month

Sun rise (hh:mm)

Sun set (hh:mm)

Minutes with flicker

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

Operational time
N NNE ENE E ESE SSE S
950 485 257 338 655 682 961 1447 1196 618

Apr

Licensed user:
FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666

Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 9:21/3.0.619

May Jun

Jul

é&en 200)

Aug Sep Oct Nov Dec

1,08 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

441

Idle start wind speed: Cut in wind speed from power curve

21
21
20
20
19
19
18
17
16
16
14
14
13
13
12
11
11
10
10

10

10
10
10
11
12
13
13

14

416
0,51
0,97
0,64
0,31

129

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

[July

05:21 (T11) | 03:30
05:42 (T11) | 23:42
05:20 (T11) | 03:32
05:41 (T11) | 23:40
05:21 (T11) | 03:33
05:41 (T11) | 23:39
05:22 (T11) | 03:35
05:42 (T11) | 23:38
05:22 (T11) | 03:37
05:41 (T11) | 23:36
05:22 (T11) | 03:39
05:41 (T11) | 23:35
05:23 (T11) | 03:41
05:41 (T11) | 23:33
05:23 (T11) | 03:43
05:40 (T11) | 23:31
05:24 (T11) | 03:45
05:40 (T11) | 23:29
05:24 (T11) | 03:47
05:40 (T11) | 23:27
05:26 (T11) | 03:49
05:40 (T11) | 23:25
05:26 (T11) | 03:52
05:40 (T11) | 23:23
05:26 (T11) | 03:54
05:39 (T11) | 23:21
05:27 (T11) | 03:56
05:40 (T11) | 23:19
05:27 (T11) | 03:59
05:39 (T11) | 23:16
05:28 (T11) | 04:02
05:39 (T11) | 23:14
05:28 (T11) | 04:04
05:39 (T11) | 23:12
05:29 (T11) | 04:07
05:39 (T11) | 23:09
05:29 (T11) | 04:09
05:39 (T11) | 23:07
05:29 (T11) | 04:12
05:39 (T11) | 23:04
05:30 (T11) | 04:15
05:39 (T11) | 23:01
05:30 (T11) | 04:18
05:39 (T11) | 22:59
05:30 (T11) | 04:20
05:40 (T11) | 22:56
05:30 (T11) | 04:23
05:40 (T11) | 22:53
05:31 (T11) | 04:26
05:41 (T11) | 22:50
05:30 (T11) | 04:29
05:41 (T11) | 22:47
05:30 (T11) | 04:32
05:42 (T11) | 22:44
05:30 (T11) | 04:35
05:43 (T11) | 22:42
05:29 (T11) | 04:38
05:42 (T11) | 22:39
05:29 (T11) | 04:41
05:43 (T11) | 22:36

| 04:44

| 22:33
593

15
15
15
17
17
18
19
19
20
21
20
21
21
22
22
22
22
22
22
22
22
21
20
19
18
16
15

12

543
0,50
0,97
0,64
0,31

168

lAugust

05:29 (T11) | 04:46
05:44 (T11) | 22:30
05:30 (T11) | 04:49
05:45 (T11) | 22:27
05:30 (T11) | 04:52
05:45 (T11) | 22:24
05:29 (T11) | 04:55
05:46 (T11) | 22:20
05:29 (T11) | 04:58
05:46 (T11) | 22:17
05:29 (T11) | 05:01
05:47 (T11) | 22:14
05:28 (T11) | 05:04
05:47 (T11) | 22:11
05:29 (T11) | 05:07
05:48 (T11) | 22:08
05:28 (T11) | 05:10
05:48 (T11) | 22:05
05:28 (T11) | 05:13
05:49 (T11) | 22:01
05:29 (T11) | 05:16
05:49 (T11) | 21:58
05:29 (T11) | 05:19
05:50 (T11) | 21:55
05:28 (T11) | 05:22
05:49 (T11) | 21:52
05:28 (T11) | 05:25
05:50 (T11) | 21:49
05:28 (T11) | 05:27
05:50 (T11) | 21:45
05:28 (T11) | 05:30
05:50 (T11) | 21:42
05:28 (T11) | 05:33
05:50 (T11) | 21:39
05:28 (T11) | 05:36
05:50 (T11) | 21:35
05:29 (T11) | 05:39
05:51 (T11) | 21:32
05:29 (T11) | 05:42
05:51 (T11) | 21:29
05:29 (T11) | 05:45
05:51 (T11) | 21:25
05:29 (T11) | 05:48
05:50 (T11) | 21:22
05:30 (T11) | 05:50
05:50 (T11) | 21:19
05:31 (T11) | 05:53
05:50 (T11) | 21:15
05:31 (T11) | 05:56
05:49 (T11) | 21:12
05:32 (T11) | 05:59
05:48 (T11) | 21:09
05:33 (T11) | 06:02
05:48 (T11) | 21:05
05:34 (T11) | 06:05
05:46 (T11) | 21:02
05:37 (T11) | 06:07
05:45 (T11) | 20:59

] 06:10

| 20:55

| 06:13

| 20:52
502

SSW WSW W  WNW NNW Sum

434 8 465

| SeptembejOctober |Novembe{December

] 06:16
| 20:48
| 06:19
| 20:45
| 06:21
| 20:42
| 06:24
| 20:38
| 06:27
| 20:35
] 06:30
| 20:31
| 06:32
| 20:28
| 06:35
| 20:25
| 06:38
| 20:21
| 06:41
| 20:18
| 06:43
| 20:14
| 06:46
| 20:11
| 06:49
| 20:07
| 06:52
| 20:04
| 06:54
| 20:01
| 06:57
| 19:57
| 07:00
| 19:54
| 07:02
| 19:50
] 07:05
| 19:47
| 07:08
| 19:43
| 07:11
| 19:40
| 07:13
| 19:37
| 07:16
] 19:33
| 07:19
| 19:30
| 07:22
| 19:26
1 07:24
] 19:23
| 07:27
| 19:20
| 07:30
| 19:16
| 07:32
| 19:13
| 07:35
| 19:09

392

(WTG causing flicker first time)
(WTG causing flicker last time)

1 07:38
| 19:06
| 07:41
| 19:03
| 07:44
| 18:59
| 07:46
| 18:56
| 07:49
| 18:52
| 07:52
| 18:49
| 07:55
| 18:46
| 07:57
| 18:42
| 08:00
| 18:39
| 08:03
| 18:36
| 08:06
| 18:32
| 08:09
| 18:29
| 08:12
| 18:26
| 08:14
| 18:22
| 08:17
| 18:19
| 08:20
| 18:16
| 08:23
| 18:12
| 08:26
| 18:09
| 08:29
| 18:06
| 08:32
| 18:03
| 08:35
| 17:59
| 08:37
| 17:56
| 08:40
| 17:53
| 08:43
| 17:50
| 07:46
| 16:47
| 07:49
| 16:43
| 07:52
| 16:40
| 07:55
| 16:37
| 07:58
| 16:34
| 08:01
| 16:31
| 08:04
| 16:28
308

10.6.2016 11:12/3

| 08:07
| 16:25
] 08:10
| 16:22
] 08:13
| 16:18
| 08:16
| 16:15
] 08:19
| 16:12
| 08:22
| 16:09
] 08:25
| 16:07
| 08:29
| 16:04
] 08:32
| 16:01
| 08:35
| 15:58
| 08:38
| 15:55
| 08:41
| 15:52
| 08:44
| 15:49
| 08:47
| 15:47
| 08:50
| 15:44
] 08:53
| 15:41
| 08:56
| 15:39
| 08:59
| 15:36
] 09:02
| 15:33
] 09:05
| 15:31
] 09:08
| 15:28
] 09:11
| 15:26
1 09:14
| 15:24
1 09:17
| 15:21
1 09:19
| 15:19
] 09:22
| 15:17
] 09:25
| 15:15
1 09:28
| 15:13
] 09:30
| 15:11
1 09:33
| 15:09

207

] 09:36
| 15:07
] 09:38
| 15:05
| 09:41
| 15:03
] 09:43
| 15:02
| 09:45
| 15:00
| 09:48
| 14:59
] 09:50
| 14:58
| 09:52
| 14:56
] 09:54
| 14:55
| 09:56
| 14:54
| 09:58
| 14:53
] 10:00
| 14:52
| 10:01
| 14:52
| 10:03
| 14:51
| 10:04
| 14:51
| 10:06
| 14:50
| 10:07
| 14:50
| 10:08
| 14:50
| 10:09
| 14:50
| 10:10
| 14:50
| 10:11
| 14:50
] 10:11
| 14:51
| 10:12
| 14:51
] 10:12
| 14:52
] 10:12
| 14:53
| 10:12
| 14:54
] 10:12
| 14:55
| 10:12
| 14:56
| 10:12
| 14:57
] 10:11
| 14:59
| 10:11
| 15:00
152

windPRO



Project:

Merkkikallio

SHADOW - Calendar

Calculation: V136 x 15 x HH172 real case_forest lukeShadow receptor: B - Lomarakennus (Voitb
Assumptions for shadow calculations

|January |February |[March

1]10:10

| 15:02

2110:10

| 15:04

3] 10:09

| 15:06

4] 10:08

| 15:08

5] 10:07

| 15:10

6| 10:05

| 15:12

7110:04

| 15:14

8] 10:03

| 15:16

9| 10:01

| 15:19

10 | 10:00

| 15:21

11| 09:58

| 15:24

12 | 09:56

| 15:26

13 | 09:54

| 15:29

14 | 09:52

| 15:32

15 | 09:51

| 15:34

16 | 09:48

| 15:37

17 | 09:46

| 15:40

18 | 09:44

| 15:43

19 | 09:42

| 15:46

20 | 09:40

| 15:49

21]09:37

| 15:51

221 09:35

| 15:54

23] 09:32

| 15:57

24| 09:30

| 16:01

25| 09:27

| 16:04

26 | 09:25

| 16:07

27| 09:22

| 16:10

28] 09:20

| 16:13

29 | 09:17

| 16:16

30 | 09:14

| 16:19

31]09:11

| 16:22

Potential sun hours | 182
Total, worst case |
Sun reduction |
Oper. time red. |
Wind dir. red. |
Total reduction |
Total, real |

| 09:08
| 16:25
| 09:06
| 16:28
] 09:03
| 16:32
| 09:00
| 16:35
| 08:57
| 16:38
| 08:54
| 16:41
| 08:51
| 16:44
| 08:48
| 16:47
| 08:45
| 16:50

|
|
|
|
|
|
| 242
|
|
|
|
|
I

| 07:41
| 17:51
|1 07:38
| 17:54
|1 07:35
| 17:57
| 07:31
| 18:00
| 07:28
| 18:03
|1 07:25
| 18:06
| 07:21
| 18:08
| 07:18
] 18:11
| 07:14
| 18:14
| 07:11
| 18:17
| 07:08
| 18:20
| 07:04
| 18:23
| 07:01
| 18:26
| 06:58
| 18:29
| 06:54
| 18:31
| 06:51
| 18:34
| 06:47
| 18:37
| 06:44
| 18:40
| 06:41
| 18:43
| 06:37
| 18:46
| 06:34
| 18:48
| 06:30
| 18:51
| 06:27
| 18:54
| 06:24
| 18:57
| 06:20
| 19:00
| 06:17
| 19:03
| 06:13
| 19:05
| 06:10
| 19:08
| 07:06
| 20:11
| 07:03
| 20:14
| 07:00
| 20:17
363

1 April

| 06:56
| 20:20
| 06:53
| 20:22
| 06:49
| 20:25
| 06:46
| 20:28
| 06:43
| 20:31
| 06:39
| 20:34
| 06:36
| 20:37
| 06:32
| 20:39
| 06:29
| 20:42
| 06:26
| 20:45
| 06:22
| 20:48
| 06:19
| 20:51
| 06:15
| 20:54
| 06:12
| 20:57
| 06:09
| 21:00
| 06:05
| 21:02
| 06:02
| 21:05
| 05:59
| 21:08
| 05:55
| 21:11
| 05:52
| 21:14
| 05:48
| 21:17
| 05:45
| 21:20
| 05:42
| 21:23
| 05:38
| 21:26
| 05:35
| 21:29
| 05:32
| 21:32
| 05:29
| 21:35
| 05:25
| 21:38
| 05:22
| 21:41
| 05:19
| 21:44

447

|May

| 05:15
| 21:47
| 05:12
| 21:50
| 05:09
| 21:53
| 05:06
| 21:56
| 05:03
| 21:59
| 04:59
| 22:02
| 04:56
| 22:05
| 04:53
| 22:08
| 04:50
| 22:11
| 04:47
| 22:14
| 04:44
| 22:17
| 04:41
| 22:20
| 04:38
| 22:23
| 04:35
| 22:26
| 04:32
| 22:29
| 04:29
| 22:32
| 04:26
| 22:35
| 04:23
| 22:38
| 04:20
| 22:41
| 04:17
| 22:44
| 04:14
| 22:47
| 04:12
| 22:49
| 04:09
| 22:52
| 04:06
| 22:55
| 04:04
| 22:58
| 04:01
| 23:01
| 03:59
| 23:03
| 03:56
| 23:06
| 03:54
| 23:09
| 03:51
| 23:11
| 03:49
| 23:14
559

|June

| 03:47
| 23:16
] 03:45
| 23:19
] 03:42
| 23:21
] 03:40
| 23:23
] 03:39
| 23:25
| 03:37
| 23:28
] 03:35
| 23:30
] 03:33
| 23:32
] 03:32
] 23:33
] 03:30
] 23:35
| 03:29
| 23:37
] 03:28
| 23:38
] 03:27
| 23:40
] 03:26
| 23:41
] 03:25
| 23:42
| 03:24
| 23:43
| 03:24
| 23:44
] 03:23
| 23:45
] 03:23
| 23:45
| 03:23
| 23:46
| 03:23
| 23:46
] 03:23
| 23:46
] 03:23
| 23:47
] 03:23
| 23:46
| 03:24
| 23:46
| 03:25
| 23:46
] 03:25
| 23:45
] 03:26
| 23:45
] 03:28
| 23:44
] 03:29
| 23:43

604

Table layout: For each day in each month the following matrix apply

Day in month

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

Sunshine probability S (Average daily sunshine
Feb Mar Apr

Jan

May

Licensed user:

FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 9:21/3.0.619

Jun  Jul

ho

Lan
urs)
Aug Sep Oct Nov Dec

%trésket)

1,08 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S
950 485 257 338 655 682 961 1447 1196 618

SSW WSW W  WNW NNW Sum

441 434 8465

Idle start wind speed: Cut in wind speed from power curve

| July

| 03:30
| 23:42
| 03:32
| 23:41
] 03:33
| 23:39
| 03:35
| 23:38
| 03:37
| 23:37
| 03:38
| 23:35
| 03:40
| 23:33
| 03:42
| 23:32
| 03:45
| 23:30
| 03:47
| 23:28
| 03:49
| 23:26
| 03:51
| 23:24
| 03:54
| 23:21
| 03:56
| 23:19
| 03:59
| 23:17
| 04:01
| 23:14
| 04:04
| 23:12
| 04:07
| 23:09
| 04:09
| 23:07
| 04:12
| 23:04
| 04:15
| 23:02
| 04:18
| 22:59
| 04:20
| 22:56
| 04:23
| 22:53
| 04:26
| 22:50
| 04:29
| 22:48
| 04:32
| 22:45
| 04:35
| 22:42
| 04:38
| 22:39
| 04:40
| 22:36
| 04:43
| 22:33
594

JAugust
| 04:46 | 06:16
| 22:30 | 20:49
| 04:49 | 06:19
| 22:27 | 20:45
| 04:52 | 06:21
| 22:24 | 20:42
| 04:55 | 06:24
| 22:21 | 20:38
| 04:58 | 06:27
| 22:18 | 20:35
| 05:01 | 06:30
| 22:14 | 20:31
| 05:04 | 06:32
| 22:11 | 20:28
| 05:07 | 06:35
| 22:08 | 20:25
| 05:10 | 06:38
| 22:05 | 20:21
| 05:13 | 06:41
| 22:02 | 20:18
| 05:16 | 06:43
| 21:58 | 20:14
| 05:19 | 06:46
| 21:55 | 20:11
| 05:22 | 06:49
| 21:52 | 20:08
| 05:25 | 06:52
| 21:49 | 20:04
| 05:27 | 06:54
| 21:45 | 20:01
| 05:30 | 06:57
| 21:42 | 19:57
| 05:33 | 07:00
| 21:39 | 19:54
| 05:36 | 07:03
| 21:36 | 19:50
| 05:39 | 07:05
| 21:32 | 19:47
| 05:42 | 07:08
| 21:29 | 19:44
| 05:45 | 07:11
| 21:26 | 19:40
| 05:48 | 07:13
| 21:22 | 19:37
| 05:50 | 07:16
| 21:19 | 19:33
| 05:53 | 07:19
| 21:16 | 19:30
| 05:56 | 07:22
| 21:12 | 19:26
| 05:59 | 07:24
| 21:09 | 19:23
| 06:02 | 07:27
| 21:05 | 19:20
| 06:05 | 07:30
| 21:02 | 19:16
| 06:07 | 07:33
| 20:59 | 19:13
| 06:10 | 07:35
| 20:55 | 19:09
| 06:13 |
| 20:52 |
502 | 392
|
|
|
|
|
I

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

|1 07:38
| 19:06
| 07:41
| 19:03
| 07:44
| 18:59
| 07:46
| 18:56
| 07:49
| 18:53
| 07:52
| 18:49
| 07:55
| 18:46
| 07:58
| 18:42
| 08:00
| 18:39
| 08:03
| 18:36
| 08:06
| 18:32
| 08:09
| 18:29
| 08:12
| 18:26
| 08:14
| 18:22
| 08:17
| 18:19
| 08:20
| 18:16
| 08:23
| 18:12
| 08:26
| 18:09
| 08:29
| 18:06
| 08:32
| 18:03
| 08:35
| 17:59
| 08:38
| 17:56
| 08:41
| 17:53
| 08:43
| 17:50
| 07:46
| 16:47
| 07:49
| 16:43
| 07:52
| 16:40
| 07:55
| 16:37
| 07:58
| 16:34
| 08:01
| 16:31
| 08:04
| 16:28
308

| 08:07
| 16:25
| 08:10
| 16:21
| 08:13
| 16:18
| 08:17
| 16:15
| 08:20
| 16:12
| 08:23
| 16:09
| 08:26
| 16:06
| 08:29
| 16:04
| 08:32
| 16:01
| 08:35
| 15:58
| 08:38
| 15:55
| 08:41
| 15:52
| 08:44
| 15:49
| 08:47
| 15:47
| 08:50
| 15:44
| 08:53
| 15:41
| 08:56
| 15:38
| 08:59
| 15:36
| 09:02
| 15:33
| 09:05
| 15:31
| 09:08
| 15:28
] 09:11
| 15:26
| 09:14
| 15:24
| 09:17
| 15:21
| 09:20
| 15:19
| 09:22
| 15:17
| 09:25
| 15:15
| 09:28
| 15:13
| 09:31
| 15:11
| 09:33
| 15:09

206

(WTG causing flicker first time)
(WTG causing flicker last time)

| 09:36
| 15:07
| 09:39
| 15:05
| 09:41
| 15:03
| 09:43
| 15:02
| 09:46
| 15:00
| 09:48
| 14:59
| 09:50
| 14:57
| 09:52
| 14:56
| 09:54
| 14:55
| 09:56
| 14:54
| 09:58
| 14:53
| 10:00
| 14:52
| 10:02
| 14:51
| 10:03
| 14:51
| 10:05
| 14:50
| 10:06
| 14:50
| 10:07
| 14:50
| 10:08
| 14:50
| 10:09
| 14:50
| 10:10
| 14:50
] 10:11
| 14:50
] 10:11
| 14:51
| 10:12
| 14:51
| 10:12
| 14:52
| 10:13
| 14:53
| 10:13
| 14:54
| 10:13
| 14:55
| 10:12
| 14:56
| 10:12
| 14:57
| 10:12
| 14:58
] 10:11
| 15:00
152
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| SeptembefOctober |Novembel] December

windPRO



Project:

Merkkikallio

SHADOW - Calendar

Licensed user:

FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 9:21/3.0.619

Calculation: V136 x 15 x HH172 real case_forest lukeShadow receptor: C - Asuinrakennus (Voitbyntie 480)

Assumptions for shadow calculations

|January |February |[March

1]10:11

| 15:02

2110:10

| 15:04

3] 10:09

| 15:06

4] 10:08

| 15:08

5] 10:07

| 15:10

6 | 10:06

| 15:12

7110:04

| 15:14

8] 10:03

| 15:16

9| 10:02

| 15:19

10 | 10:00

| 15:21

11| 09:58

| 15:24

12 | 09:57

| 15:26

13 | 09:55

| 15:29

14 | 09:53

| 15:31

15 | 09:51

| 15:34

16 | 09:49

| 15:37

17 | 09:47

| 15:40

18 | 09:44

| 15:43

19 | 09:42

| 15:46

20 | 09:40

| 15:49

21]09:38

| 15:51

221 09:35

| 15:54

23 09:33

| 15:57

24| 09:30

| 16:01

25 09:28

| 16:04

26 | 09:25

| 16:07

27| 09:22

| 16:10

28] 09:20

| 16:13

29 | 09:17

| 16:16

30 | 09:14

| 16:19

31]09:12

| 16:22

Potential sun hours | 182
Total, worst case |
Sun reduction |
Oper. time red. |
Wind dir. red. |
Total reduction |
Total, real |

| 09:09
| 16:25
| 09:06
| 16:28
] 09:03
| 16:32
| 09:00
| 16:35
| 08:57
| 16:38
| 08:54
| 16:41
| 08:51
| 16:44
| 08:48
| 16:47
| 08:45
| 16:50

|
|
|
|
|
|
| 242
|
|
|
|
|
I

| 07:41
| 17:51
|1 07:38
| 17:54
|1 07:35
| 17:57
| 07:31
| 18:00
| 07:28
| 18:03
|1 07:25
| 18:06
| 07:21
| 18:09
| 07:18
| 18:11
| 07:15
| 18:14
| 07:11
| 18:17
| 07:08
| 18:20
| 07:05
| 18:23
| 07:01
| 18:26
| 06:58
| 18:29
| 06:54
| 18:32
| 06:51
| 18:34
| 06:48
| 18:37
| 06:44
| 18:40
| 06:41
| 18:43
| 06:37
| 18:46
| 06:34
| 18:49
| 06:31
| 18:51
| 06:27
| 18:54
| 06:24
| 18:57
| 06:20
| 19:00
| 06:17
| 19:03
| 06:13
| 19:06
| 06:10
| 19:08
| 07:07
| 20:11
| 07:03
| 20:14
| 07:00
| 20:17
363

1 April

| 06:56
| 20:20
| 06:53
| 20:23
| 06:50
| 20:25
| 06:46
| 20:28
| 06:43
| 20:31
| 06:39
| 20:34
| 06:36
| 20:37
| 06:32
| 20:40
| 06:29
| 20:42
| 06:26
| 20:45
| 06:22
| 20:48
| 06:19
| 20:51
| 06:15
| 20:54
| 06:12
| 20:57
| 06:09
| 21:00
| 06:05
| 21:03
| 06:02
| 21:06
| 05:59
| 21:09
| 05:55
| 21:11
| 05:52
| 21:14
| 05:49
| 21:17
| 05:45
| 21:20
| 05:42
| 21:23
| 05:39
| 21:26
| 05:35
| 21:29
| 05:32
| 21:32
| 05:29
| 21:35
| 05:25
| 21:38
| 05:22
| 21:41
| 05:19
| 21:44

447

|May

| 05:16
| 21:47
| 05:12
| 21:50
| 05:09
| 21:53
| 05:06
| 21:56
| 05:03
| 21:59
| 04:59
| 22:02
| 04:56
| 22:05
| 04:53
| 22:08
| 04:50
| 22:11
| 04:47
| 22:14
| 04:44
| 22:17
| 04:41
| 22:20
| 04:38
| 22:23
| 04:35
| 22:26
| 04:32
| 22:29
| 04:29
| 22:32
| 04:26
| 22:35
| 04:23
| 22:38
| 04:20
| 22:41
| 04:17
| 22:44
| 04:14
| 22:47
| 04:12
| 22:50
| 04:09
| 22:53
| 04:06
| 22:55
| 04:04
| 22:58
| 04:01
| 23:01
| 03:58
| 23:04
| 03:56
| 23:06
| 03:54
| 23:09
| 03:51
| 23:12
| 03:49
| 23:14
559

|June

| 03:47
| 23:17
| 03:44
| 23:19
] 03:42
| 23:21
] 03:40
| 23:24
] 03:38
| 23:26
| 03:37
| 23:28
] 03:35
| 23:30
] 03:33
| 23:32
] 03:32
| 23:34
] 03:30
| 23:36
| 03:29
| 23:37
] 03:28
| 23:39
] 03:27
| 23:40
] 03:26
| 23:41
] 03:25
| 23:43
| 03:24
| 23:44
] 03:23
| 23:44
] 03:23
| 23:45
] 03:23
| 23:46
| 03:23
| 23:46
] 03:23
| 23:47
] 03:23
| 23:47
] 03:23
| 23:47
] 03:23
| 23:47
| 03:24
| 23:47
| 03:25
| 23:46
] 03:25
| 23:46
] 03:26
| 23:45
] 03:27
| 23:44
] 03:29
| 23:43

605

Table layout: For each day in each month the following matrix apply

Day in month

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

Sunshine probability S (Average daily sunshine
Feb Mar Apr

Jan

May

Jun  Jul

ours) []
Aug Sep Oct Nov Dec

1,08 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S
950 485 257 338 655 682 961 1447 1196 618

SSW WSW W  WNW NNW Sum

441 434 8465

Idle start wind speed: Cut in wind speed from power curve

| July

| 03:30
| 23:42
| 03:31
| 23:41
] 03:33
| 23:40
| 03:35
| 23:38
| 03:36
| 23:37
| 03:38
| 23:35
| 03:40
| 23:34
| 03:42
| 23:32
| 03:44
| 23:30
| 03:47
| 23:28
| 03:49
| 23:26
| 03:51
| 23:24
| 03:54
| 23:22
| 03:56
| 23:19
| 03:59
| 23:17
| 04:01
| 23:15
| 04:04
| 23:12
| 04:07
| 23:10
| 04:09
| 23:07
| 04:12
| 23:04
| 04:15
| 23:02
| 04:17
| 22:59
| 04:20
| 22:56
| 04:23
| 22:54
| 04:26
| 22:51
| 04:29
| 22:48
| 04:32
| 22:45
| 04:35
| 22:42
| 04:38
| 22:39
| 04:40
| 22:36
| 04:43
| 22:33
594

JAugust
| 04:46 | 06:16
| 22:30 | 20:49
| 04:49 | 06:19
| 22:27 | 20:45
| 04:52 | 06:21
| 22:24 | 20:42
| 04:55 | 06:24
| 22:21 | 20:38
| 04:58 | 06:27
| 22:18 | 20:35
| 05:01 | 06:30
| 22:15 | 20:32
| 05:04 | 06:33
| 22:11 | 20:28
| 05:07 | 06:35
| 22:08 | 20:25
| 05:10 | 06:38
| 22:05 | 20:21
| 05:13 | 06:41
| 22:02 | 20:18
| 05:16 | 06:44
| 21:59 | 20:15
| 05:19 | 06:46
| 21:55 | 20:11
| 05:22 | 06:49
| 21:52 | 20:08
| 05:25 | 06:52
| 21:49 | 20:04
| 05:27 | 06:54
| 21:46 | 20:01
| 05:30 | 06:57
| 21:42 | 19:57
| 05:33 | 07:00
| 21:39 | 19:54
| 05:36 | 07:03
| 21:36 | 19:51
| 05:39 | 07:05
| 21:32 | 19:47
| 05:42 | 07:08
| 21:29 | 19:44
| 05:45 | 07:11
| 21:26 | 19:40
| 05:48 | 07:14
| 21:22 | 19:37
| 05:51 | 07:16
| 21:19 | 19:33
| 05:53 | 07:19
| 21:16 | 19:30
| 05:56 | 07:22
| 21:12 | 19:27
| 05:59 | 07:24
| 21:09 | 19:23
| 06:02 | 07:27
| 21:06 | 19:20
| 06:05 | 07:30
| 21:02 | 19:16
| 06:08 | 07:33
| 20:59 | 19:13
| 06:10 | 07:35
| 20:55 | 19:10
| 06:13 |
| 20:52 |
502 | 392
|
|
|
|
|
I

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

|1 07:38
| 19:06
| 07:41
| 19:03
| 07:44
| 18:59
| 07:47
| 18:56
| 07:49
| 18:53
| 07:52
| 18:49
| 07:55
| 18:46
| 07:58
| 18:43
| 08:00
| 18:39
| 08:03
| 18:36
| 08:06
| 18:32
| 08:09
| 18:29
| 08:12
| 18:26
| 08:15
| 18:22
| 08:17
| 18:19
| 08:20
| 18:16
| 08:23
| 18:13
| 08:26
| 18:09
| 08:29
| 18:06
| 08:32
| 18:03
| 08:35
| 17:59
| 08:38
| 17:56
| 08:41
| 17:53
| 08:44
| 17:50
| 07:47
| 16:47
| 07:50
| 16:43
|1 07:53
| 16:40
| 07:56
| 16:37
| 07:59
| 16:34
| 08:02
| 16:31
| 08:05
| 16:28

| 08:08
| 16:25
| 08:11
| 16:22
| 08:14
| 16:18
| 08:17
| 16:15
| 08:20
| 16:12
| 08:23
| 16:09
| 08:26
| 16:06
| 08:29
| 16:04
| 08:32
| 16:01
| 08:35
| 15:58
| 08:38
| 15:55
| 08:41
| 15:52
| 08:44
| 15:49
| 08:47
| 15:47
| 08:50
| 15:44
| 08:53
| 15:41
| 08:56
| 15:38
| 08:59
| 15:36
| 09:02
| 15:33
| 09:05
| 15:31
| 09:08
| 15:28
] 09:11
| 15:26
| 09:14
| 15:24
| 09:17
| 15:21
| 09:20
| 15:19
| 09:23
| 15:17
| 09:26
| 15:15
| 09:28
| 15:13
| 09:31
| 15:11
| 09:34
| 15:09

206

(WTG causing flicker first time)
(WTG causing flicker last time)

| 09:36
| 15:07
| 09:39
| 15:05
| 09:41
| 15:03
| 09:44
| 15:02
| 09:46
| 15:00
| 09:48
| 14:59
| 09:51
| 14:57
| 09:53
| 14:56
| 09:55
| 14:55
| 09:57
| 14:54
| 09:59
| 14:53
| 10:00
| 14:52
| 10:02
| 14:51
| 10:04
| 14:51
| 10:05
| 14:50
| 10:06
| 14:50
| 10:08
| 14:50
| 10:09
| 14:50
| 10:10
| 14:50
| 10:10
| 14:50
] 10:11
| 14:50
| 10:12
| 14:51
| 10:12
| 14:51
| 10:13
| 14:52
| 10:13
| 14:53
| 10:13
| 14:53
| 10:13
| 14:55
| 10:13
| 14:56
| 10:13
| 14:57
| 10:12
| 14:58
| 10:12
| 15:00
151

10.6.2016 11:12/5

| SeptembefOctober |Novembel] December

windPRO



Project:

Merkkikallio

SHADOW - Calendar

Licensed user:

FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 9:21/3.0.619

Calculation: V136 x 15 x HH172 real case_forest lukeShadow receptor: D - Asuinrakennus (Kunintie 289)

Assumptions for shadow calculations

|January |February |[March

1]10:11

| 15:02

2110:10

| 15:03

3] 10:09

| 15:05

4] 10:08

| 15:07

5] 10:07

| 15:09

6| 10:06

| 15:11

7110:04

| 15:14

8] 10:03

| 15:16

9| 10:02

| 15:18

10 | 10:00

| 15:21

11| 09:58

| 15:23

12 | 09:57

| 15:26

13 | 09:55

| 15:28

14 | 09:53

| 15:31

15 | 09:51

| 15:34

16 | 09:49

| 15:37

17 | 09:47

| 15:40

18 | 09:44

| 15:42

19 | 09:42

| 15:45

20 | 09:40

| 15:48

21]09:37

| 15:51

221 09:35

| 15:54

23 09:33

| 15:57

24| 09:30

| 16:00

25 09:28

| 16:03

26 | 09:25

| 16:06

27| 09:22

| 16:09

28] 09:20

| 16:13

29 | 09:17

| 16:16

30 | 09:14

| 16:19

31]09:11

| 16:22

Potential sun hours | 182
Total, worst case |
Sun reduction |
Oper. time red. |
Wind dir. red. |
Total reduction |
Total, real |

| 09:09
| 16:25
| 09:06
| 16:28
] 09:03
| 16:31
| 09:00
| 16:34
| 08:57
| 16:38
| 08:54
| 16:41
| 08:51
| 16:44
| 08:48
| 16:47
| 08:45
| 16:50

|
|
|
|
|
|
| 242
|
|
|
|
|
I

| 07:41
| 17:51
|1 07:38
| 17:54
|1 07:35
| 17:57
| 07:31
| 18:00
| 07:28
| 18:03
|1 07:25
| 18:05
| 07:21
| 18:08
| 07:18
] 18:11
| 07:14
| 18:14
| 07:11
| 18:17
| 07:08
| 18:20
| 07:04
| 18:23
| 07:01
| 18:26
| 06:58
| 18:29
| 06:54
| 18:31
| 06:51
| 18:34
| 06:47
| 18:37
| 06:44
| 18:40
| 06:41
| 18:43
| 06:37
| 18:46
| 06:34
| 18:48
| 06:30
| 18:51
| 06:27
| 18:54
| 06:24
| 18:57
| 06:20
| 19:00
| 06:17
| 19:03
| 06:13
| 19:05
| 06:10
| 19:08
| 07:06
| 20:11
| 07:03
| 20:14
| 07:00
| 20:17
363

1 April

| 06:56
| 20:20
| 06:53
| 20:22
| 06:49
| 20:25
| 06:46
| 20:28
| 06:42
| 20:31
| 06:39
| 20:34
| 06:36
| 20:37
| 06:32
| 20:39
| 06:29
| 20:42
| 06:25
| 20:45
| 06:22
| 20:48
| 06:19
| 20:51
| 06:15
| 20:54
| 06:12
| 20:57
| 06:08
| 21:00
| 06:05
| 21:03
| 06:02
| 21:05
| 05:58
| 21:08
| 05:55
| 21:11
| 05:52
| 21:14
| 05:48
| 21:17
| 05:45
| 21:20
| 05:42
| 21:23
| 05:38
| 21:26
| 05:35
| 21:29
| 05:32
| 21:32
| 05:28
| 21:35
| 05:25
| 21:38
| 05:22
| 21:41
| 05:19
| 21:44

447

|May

| 05:15
| 21:47
| 05:12
| 21:50
| 05:09
| 21:53
| 05:06
| 21:56
| 05:02
| 21:59
| 04:59
| 22:02
| 04:56
| 22:05
| 04:53
| 22:08
| 04:50
| 22:11
| 04:47
| 22:14
| 04:44
| 22:17
| 04:40
| 22:20
| 04:37
| 22:23
| 04:34
| 22:26
| 04:31
| 22:29
| 04:28
| 22:32
| 04:25
| 22:35
| 04:23
| 22:38
| 04:20
| 22:41
| 04:17
| 22:44
| 04:14
| 22:47
] 04:11
| 22:50
| 04:09
| 22:53
| 04:06
| 22:55
| 04:03
| 22:58
| 04:01
| 23:01
| 03:58
| 23:04
| 03:56
| 23:06
| 03:53
| 23:09
| 03:51
| 23:12
| 03:49
| 23:14
559

|June

| 03:46
| 23:17
| 03:44
| 23:19
| 03:42
| 23:21
| 03:40
| 23:24
| 03:38
| 23:26
| 03:36
| 23:28
| 03:34
| 23:30
|1 03:33
| 23:32
| 03:31
| 23:34
| 03:30
| 23:36
| 03:29
| 23:37
| 03:27
| 23:39
| 03:26
| 23:40
| 03:25
| 23:41
| 03:24
| 23:43
| 03:24
| 23:44
| 03:23
| 23:45
|1 03:23
| 23:45
| 03:22
| 23:46
| 03:22
| 23:46
| 03:22
| 23:47
| 03:22
| 23:47
| 03:22
| 23:47
|1 03:23
| 23:47
| 03:23
| 23:47
| 03:24
| 23:46
| 03:25
| 23:46
| 03:26
| 23:45
| 03:27
| 23:44
| 03:28
| 23:43

605

Table layout: For each day in each month the following matrix apply

Day in month

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

Sunshine probability S (Average daily sunshine hours) []
Feb Mar Apr

Jan

May

Jun  Jul

Aug Sep Oct Nov Dec

1,08 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S
950 485 257 338 655 682 961 1447 1196 618

SSW WSW W  WNW NNW Sum

441 434 8465

Idle start wind speed: Cut in wind speed from power curve

| July

| 03:30
| 23:42
| 03:31
| 23:41
] 03:33
| 23:40
| 03:34
| 23:39
| 03:36
| 23:37
| 03:38
| 23:35
| 03:40
| 23:34
| 03:42
| 23:32
| 03:44
| 23:30
| 03:46
| 23:28
| 03:49
| 23:26
| 03:51
| 23:24
| 03:53
| 23:22
| 03:56
| 23:19
| 03:58
| 23:17
| 04:01
| 23:15
| 04:03
| 23:12
| 04:06
| 23:10
| 04:09
| 23:07
| 04:12
| 23:04
| 04:14
| 23:02
| 04:17
| 22:59
| 04:20
| 22:56
| 04:23
| 22:54
| 04:26
| 22:51
| 04:29
| 22:48
| 04:31
| 22:45
| 04:34
| 22:42
| 04:37
| 22:39
| 04:40
| 22:36
| 04:43
| 22:33
594

JAugust
| 04:46 | 06:16
| 22:30 | 20:49
| 04:49 | 06:18
| 22:27 | 20:45
| 04:52 | 06:21
| 22:24 | 20:42
| 04:55 | 06:24
| 22:21 | 20:38
| 04:58 | 06:27
| 22:18 | 20:35
| 05:01 | 06:30
| 22:15 | 20:32
| 05:04 | 06:32
| 22:11 | 20:28
| 05:07 | 06:35
| 22:08 | 20:25
| 05:10 | 06:38
| 22:05 | 20:21
| 05:13 | 06:41
| 22:02 | 20:18
| 05:16 | 06:43
| 21:59 | 20:14
| 05:18 | 06:46
| 21:55 | 20:11
| 05:21 | 06:49
| 21:52 | 20:08
| 05:24 | 06:52
| 21:49 | 20:04
| 05:27 | 06:54
| 21:46 | 20:01
| 05:30 | 06:57
| 21:42 | 19:57
| 05:33 | 07:00
| 21:39 | 19:54
| 05:36 | 07:02
| 21:36 | 19:50
| 05:39 | 07:05
| 21:32 | 19:47
| 05:42 | 07:08
| 21:29 | 19:44
| 05:45 | 07:11
| 21:26 | 19:40
| 05:47 | 07:13
| 21:22 | 19:37
| 05:50 | 07:16
| 21:19 | 19:33
| 05:53 | 07:19
| 21:16 | 19:30
| 05:56 | 07:22
| 21:12 | 19:26
| 05:59 | 07:24
| 21:09 | 19:23
| 06:02 | 07:27
| 21:06 | 19:20
| 06:04 | 07:30
| 21:02 | 19:16
| 06:07 | 07:33
| 20:59 | 19:13
| 06:10 | 07:35
| 20:55 | 19:09
| 06:13 |
| 20:52 |
502 | 392
|
|
|
|
|
I

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

|1 07:38
| 19:06
| 07:41
| 19:03
| 07:44
| 18:59
| 07:46
| 18:56
| 07:49
| 18:52
| 07:52
| 18:49
| 07:55
| 18:46
| 07:58
| 18:42
| 08:00
| 18:39
| 08:03
| 18:36
| 08:06
| 18:32
| 08:09
| 18:29
| 08:12
| 18:26
| 08:14
| 18:22
| 08:17
| 18:19
| 08:20
| 18:16
| 08:23
| 18:12
| 08:26
| 18:09
| 08:29
| 18:06
| 08:32
| 18:03
| 08:35
| 17:59
| 08:38
| 17:56
| 08:41
| 17:53
| 08:44
| 17:50
| 07:46
| 16:46
| 07:49
| 16:43
| 07:52
| 16:40
| 07:55
| 16:37
| 07:58
| 16:34
| 08:01
| 16:31
| 08:04
| 16:27
308

| 08:07
| 16:24
| 08:11
| 16:21
| 08:14
| 16:18
| 08:17
| 16:15
| 08:20
| 16:12
| 08:23
| 16:09
| 08:26
| 16:06
| 08:29
| 16:03
| 08:32
| 16:00
| 08:35
| 15:57
| 08:38
| 15:55
| 08:41
| 15:52
| 08:44
| 15:49
| 08:47
| 15:46
| 08:50
| 15:44
| 08:53
| 15:41
| 08:56
| 15:38
| 08:59
| 15:36
| 09:02
| 15:33
| 09:05
| 15:30
| 09:08
| 15:28
] 09:11
| 15:26
| 09:14
| 15:23
| 09:17
| 15:21
| 09:20
| 15:19
| 09:23
| 15:16
| 09:25
| 15:14
| 09:28
| 15:12
| 09:31
| 15:10
| 09:34
| 15:08

206

(WTG causing flicker first time)
(WTG causing flicker last time)

| 09:36
| 15:06
| 09:39
| 15:05
| 09:41
| 15:03
| 09:44
| 15:01
| 09:46
| 15:00
| 09:48
| 14:58
| 09:51
| 14:57
| 09:53
| 14:56
| 09:55
| 14:55
| 09:57
| 14:54
| 09:59
| 14:53
| 10:00
| 14:52
| 10:02
| 14:51
| 10:04
| 14:50
| 10:05
| 14:50
| 10:06
| 14:50
| 10:08
| 14:49
| 10:09
| 14:49
| 10:10
| 14:49
| 10:10
| 14:49
] 10:11
| 14:50
| 10:12
| 14:50
| 10:12
| 14:51
| 10:13
| 14:51
| 10:13
| 14:52
| 10:13
| 14:53
| 10:13
| 14:54
| 10:13
| 14:55
| 10:13
| 14:57
| 10:12
| 14:58
| 10:12
| 15:00
151

10.6.2016 11:12/ 6

| SeptembefOctober |Novembel] December

windPRO



Project:

Merkkikallio

SHADOW - Calendar

Licensed user:

FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 9:21/3.0.619

Calculation: V136 x 15 x HH172 real case_forest lukeShadow receptor: E - Asuinrakennus (Sandhedsvagen 65)

Assumptions for shadow calculations

|January |February |[March

1]10:11

| 15:02

2110:10

| 15:03

3] 10:09

| 15:05

4] 10:08

| 15:07

5] 10:07

| 15:09

6| 10:06

| 15:11

7110:04

| 15:14

8] 10:03

| 15:16

9| 10:01

| 15:18

10 | 10:00

| 15:21

11| 09:58

| 15:23

12 | 09:56

| 15:26

13 | 09:55

| 15:28

14 | 09:53

| 15:31

15 | 09:51

| 15:34

16 | 09:49

| 15:37

17 | 09:46

| 15:39

18 | 09:44

| 15:42

19 | 09:42

| 15:45

20 | 09:40

| 15:48

21]09:37

| 15:51

221 09:35

| 15:54

23 09:33

| 15:57

24| 09:30

| 16:00

25| 09:27

| 16:03

26 | 09:25

| 16:06

27| 09:22

| 16:09

28] 09:20

| 16:12

29 | 09:17

| 16:16

30 | 09:14

| 16:19

31]09:11

| 16:22

Potential sun hours | 182
Total, worst case |
Sun reduction |
Oper. time red. |
Wind dir. red. |
Total reduction |
Total, real |

| 09:09
| 16:25
| 09:06
| 16:28
] 09:03
| 16:31
| 09:00
| 16:34
| 08:57
| 16:37
| 08:54
| 16:41
| 08:51
| 16:44
| 08:48
| 16:47
| 08:45
| 16:50

|
|
|
|
|
|
| 242
|
|
|
|
|
I

| 07:41
| 17:51
|1 07:38
| 17:54
1 07:34
| 17:57
| 07:31
| 18:00
| 07:28
| 18:02
| 07:24
| 18:05
| 07:21
| 18:08
| 07:18
] 18:11
| 07:14
| 18:14
| 07:11
| 18:17
| 07:08
| 18:20
| 07:04
| 18:23
| 07:01
| 18:26
| 06:57
| 18:28
| 06:54
| 18:31
| 06:51
| 18:34
| 06:47
| 18:37
| 06:44
| 18:40
| 06:40
| 18:43
| 06:37
| 18:46
| 06:34
| 18:48
| 06:30
| 18:51
| 06:27
| 18:54
| 06:23
| 18:57
| 06:20
| 19:00
| 06:17
| 19:02
| 06:13
| 19:05
| 06:10
| 19:08
| 07:06
| 20:11
| 07:03
| 20:14
| 06:59
| 20:17

1 April

| 06:56
| 20:19
| 06:53
| 20:22
| 06:49
| 20:25
| 06:46
| 20:28
| 06:42
| 20:31
| 06:39
| 20:34
| 06:36
| 20:37
| 06:32
| 20:39
| 06:29
| 20:42
| 06:25
| 20:45
| 06:22
| 20:48
| 06:19
| 20:51
| 06:15
| 20:54
| 06:12
| 20:57
| 06:08
| 21:00
| 06:05
| 21:02
| 06:02
| 21:05
| 05:58
| 21:08
| 05:55
| 21:11
| 05:52
| 21:14
| 05:48
| 21:17
| 05:45
| 21:20
| 05:42
| 21:23
| 05:38
| 21:26
| 05:35
| 21:29
| 05:32
| 21:32
| 05:28
| 21:35
| 05:25
| 21:38
| 05:22
| 21:41
| 05:18
| 21:44

447

|May

| 05:15
| 21:47
| 05:12
| 21:50
| 05:09
| 21:53
| 05:05
| 21:56
| 05:02
| 21:59
| 04:59
| 22:02
| 04:56
| 22:05
| 04:53
| 22:08
| 04:50
| 22:11
| 04:47
| 22:14
| 04:43
| 22:17
| 04:40
| 22:20
| 04:37
| 22:23
| 04:34
| 22:26
| 04:31
| 22:29
| 04:28
| 22:32
| 04:25
| 22:35
| 04:23
| 22:38
| 04:20
| 22:41
| 04:17
| 22:44
| 04:14
| 22:47
] 04:11
| 22:50
| 04:09
| 22:52
| 04:06
| 22:55
| 04:03
| 22:58
| 04:01
| 23:01
| 03:58
| 23:04
| 03:56
| 23:06
| 03:53
| 23:09
| 03:51
| 23:11
| 03:48
| 23:14
559

|June

| 03:46
| 23:16
| 03:44
| 23:19
| 03:42
| 23:21
| 03:40
| 23:24
| 03:38
| 23:26
| 03:36
| 23:28
| 03:34
| 23:30
|1 03:33
| 23:32
| 03:31
| 23:34
| 03:30
| 23:35
| 03:28
| 23:37
| 03:27
| 23:39
| 03:26
| 23:40
| 03:25
| 23:41
| 03:24
| 23:42
| 03:24
| 23:43
| 03:23
| 23:44
|1 03:23
| 23:45
| 03:22
| 23:46
| 03:22
| 23:46
| 03:22
| 23:47
| 03:22
| 23:47
| 03:22
| 23:47
|1 03:23
| 23:47
| 03:23
| 23:46
| 03:24
| 23:46
| 03:25
| 23:46
| 03:26
| 23:45
| 03:27
| 23:44
| 03:28
| 23:43

605

Table layout: For each day in each month the following matrix apply

Day in month

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

Sunshine probability S (Average daily sunshine hours) []
Feb Mar Apr

Jan

May

Jun  Jul

Aug Sep Oct Nov Dec

1,08 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S
950 485 257 338 655 682 961 1447 1196 618

SSW WSW W  WNW NNW Sum

441 434 8465

Idle start wind speed: Cut in wind speed from power curve

| July

| 03:29
| 23:42
| 03:31
| 23:41
] 03:33
| 23:40
| 03:34
| 23:38
| 03:36
| 23:37
| 03:38
| 23:35
| 03:40
| 23:34
| 03:42
| 23:32
| 03:44
| 23:30
| 03:46
| 23:28
| 03:49
| 23:26
| 03:51
| 23:24
| 03:53
| 23:22
| 03:56
| 23:19
| 03:58
| 23:17
| 04:01
| 23:15
| 04:03
| 23:12
| 04:06
| 23:10
| 04:09
| 23:07
| 04:12
| 23:04
| 04:14
| 23:02
| 04:17
| 22:59
| 04:20
| 22:56
| 04:23
| 22:53
| 04:26
| 22:51
| 04:28
| 22:48
| 04:31
| 22:45
| 04:34
| 22:42
| 04:37
| 22:39
| 04:40
| 22:36
| 04:43
| 22:33
594

JAugust
| 04:46 | 06:16
| 22:30 | 20:48
| 04:49 | 06:18
| 22:27 | 20:45
| 04:52 | 06:21
| 22:24 | 20:42
| 04:55 | 06:24
| 22:21 | 20:38
| 04:58 | 06:27
| 22:18 | 20:35
| 05:01 | 06:29
| 22:14 | 20:31
| 05:04 | 06:32
| 22:11 | 20:28
| 05:07 | 06:35
| 22:08 | 20:25
| 05:10 | 06:38
| 22:05 | 20:21
| 05:13 | 06:41
| 22:02 | 20:18
| 05:15 | 06:43
| 21:58 | 20:14
| 05:18 | 06:46
| 21:55 | 20:11
| 05:21 | 06:49
| 21:52 | 20:07
| 05:24 | 06:51
| 21:49 | 20:04
| 05:27 | 06:54
| 21:45 | 20:01
| 05:30 | 06:57
| 21:42 | 19:57
| 05:33 | 07:00
| 21:39 | 19:54
| 05:36 | 07:02
| 21:36 | 19:50
| 05:39 | 07:05
| 21:32 | 19:47
| 05:42 | 07:08
| 21:29 | 19:43
| 05:44 | 07:11
| 21:26 | 19:40
| 05:47 | 07:13
| 21:22 | 19:37
| 05:50 | 07:16
| 21:19 | 19:33
| 05:53 | 07:19
| 21:16 | 19:30
| 05:56 | 07:21
| 21:12 | 19:26
| 05:59 | 07:24
| 21:09 | 19:23
| 06:02 | 07:27
| 21:05 | 19:20
| 06:04 | 07:30
| 21:02 | 19:16
| 06:07 | 07:32
| 20:59 | 19:13
| 06:10 | 07:35
| 20:55 | 19:09
| 06:13 |
| 20:52 |
502 | 392
|
|
|
|
|
I

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

|1 07:38
| 19:06
| 07:41
| 19:03
| 07:43
| 18:59
| 07:46
| 18:56
| 07:49
| 18:52
| 07:52
| 18:49
| 07:55
| 18:46
| 07:57
| 18:42
| 08:00
| 18:39
| 08:03
| 18:36
| 08:06
| 18:32
| 08:09
| 18:29
| 08:12
| 18:26
| 08:14
| 18:22
| 08:17
| 18:19
| 08:20
| 18:16
| 08:23
| 18:12
| 08:26
| 18:09
| 08:29
| 18:06
| 08:32
| 18:02
| 08:35
| 17:59
| 08:38
| 17:56
| 08:40
| 17:53
| 08:43
| 17:49
| 07:46
| 16:46
| 07:49
| 16:43
| 07:52
| 16:40
| 07:55
| 16:37
| 07:58
| 16:34
| 08:01
| 16:30
| 08:04
| 16:27
308

| 08:07
| 16:24
| 08:10
| 16:21
| 08:13
| 16:18
| 08:16
| 16:15
| 08:20
| 16:12
| 08:23
| 16:09
| 08:26
| 16:06
| 08:29
| 16:03
| 08:32
| 16:00
| 08:35
| 15:57
| 08:38
| 15:55
| 08:41
| 15:52
| 08:44
| 15:49
| 08:47
| 15:46
| 08:50
| 15:43
| 08:53
| 15:41
| 08:56
| 15:38
| 08:59
| 15:36
| 09:02
| 15:33
| 09:05
| 15:30
| 09:08
| 15:28
] 09:11
| 15:26
| 09:14
| 15:23
| 09:17
| 15:21
| 09:20
| 15:19
| 09:23
| 15:16
| 09:25
| 15:14
| 09:28
| 15:12
| 09:31
| 15:10
| 09:33
| 15:08

206

(WTG causing flicker first time)
(WTG causing flicker last time)

| 09:36
| 15:06
| 09:39
| 15:05
| 09:41
| 15:03
| 09:44
| 15:01
| 09:46
| 15:00
| 09:48
| 14:58
| 09:50
| 14:57
| 09:53
| 14:56
| 09:55
| 14:55
| 09:57
| 14:53
| 09:58
| 14:53
| 10:00
| 14:52
| 10:02
| 14:51
| 10:03
| 14:50
| 10:05
| 14:50
| 10:06
| 14:50
| 10:07
| 14:49
| 10:09
| 14:49
| 10:09
| 14:49
| 10:10
| 14:49
] 10:11
| 14:50
| 10:12
| 14:50
| 10:12
| 14:51
| 10:13
| 14:51
| 10:13
| 14:52
| 10:13
| 14:53
| 10:13
| 14:54
| 10:13
| 14:55
| 10:12
| 14:57
| 10:12
| 14:58
] 10:11
| 14:59
151

10.6.2016 11:12/7

| SeptembefOctober |Novembel] December

windPRO



Project:

Merkkikallio

SHADOW - Calendar

Licensed user:

FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 9:21/3.0.619

Calculation: V136 x 15 x HH172 real case_forest lukeShadow receptor: F - Asuinrakennus (Mullontie 128)

Assumptions for shadow calculations

|January |February |[March

1]10:10

| 15:01

2] 10:09

| 15:03

3] 10:09

| 15:05

4] 10:08

| 15:07

5] 10:06

| 15:09

6| 10:05

| 15:11

7110:04

| 15:13

8] 10:02

| 15:16

9| 10:01

| 15:18

10 | 09:59

| 15:21

11| 09:58

| 15:23

12 | 09:56

| 15:26

13 | 09:54

| 15:28

14 | 09:52

| 15:31

15 | 09:50

| 15:34

16 | 09:48

| 15:36

17 | 09:46

| 15:39

18 | 09:44

| 15:42

19 | 09:42

| 15:45

20 | 09:39

| 15:48

21]09:37

| 15:51

221 09:35

| 15:54

23] 09:32

| 15:57

24| 09:30

| 16:00

25| 09:27

| 16:03

26 | 09:24

| 16:06

27| 09:22

| 16:09

28] 09:19

| 16:12

29| 09:16

| 16:15

30 | 09:14

| 16:18

31]09:11

| 16:22

Potential sun hours | 182
Total, worst case |
Sun reduction |
Oper. time red. |
Wind dir. red. |
Total reduction |
Total, real |

| 09:08
| 16:25
| 09:05
| 16:28
] 09:02
| 16:31
| 09:00
| 16:34
| 08:57
| 16:37
| 08:54
| 16:40
| 08:51
| 16:44
| 08:48
| 16:47
| 08:45
| 16:50

|
|
|
|
|
|
| 242
|
|
|
|
|
I

| 07:41
| 17:51
| 07:37
| 17:53
| 07:34
| 17:56
| 07:31
| 17:59
| 07:28
| 18:02
| 07:24
| 18:05
| 07:21
| 18:08
| 07:17
] 18:11
| 07:14
| 18:14
| 07:11
| 18:17
| 07:07
| 18:20
| 07:04
| 18:22
| 07:01
| 18:25
| 06:57
| 18:28
| 06:54
| 18:31
| 06:50
| 18:34
| 06:47
| 18:37
| 06:44
| 18:40
| 06:40
| 18:42
| 06:37
| 18:45
| 06:33
| 18:48
| 06:30
| 18:51
| 06:27
| 18:54
| 06:23
| 18:57
| 06:20
| 18:59
| 06:16
| 19:02
| 06:13
| 19:05
| 06:09
| 19:08
| 07:06
| 20:11
| 07:03
| 20:13
| 06:59
| 20:16

1 April

| 06:56
| 20:19
| 06:52
| 20:22
| 06:49
| 20:25
| 06:46
| 20:28
| 06:42
| 20:31
| 06:39
| 20:33
| 06:35
| 20:36
| 06:32
| 20:39
| 06:29
| 20:42
| 06:25
| 20:45
| 06:22
| 20:48
| 06:18
| 20:51
| 06:15
| 20:53
| 06:12
| 20:56
| 06:08
| 20:59
| 06:05
| 21:02
| 06:01
| 21:05
| 05:58
| 21:08
| 05:55
| 21:11
| 05:51
| 21:14
| 05:48
| 21:17
| 05:45
| 21:20
| 05:41
| 21:23
| 05:38
| 21:26
| 05:35
| 21:29
| 05:31
| 21:32
| 05:28
| 21:34
| 05:25
| 21:37
| 05:22
| 21:40
| 05:18
| 21:43

447

|May

| 05:15
| 21:46
| 05:12
| 21:49
| 05:09
| 21:52
| 05:05
| 21:55
| 05:02
| 21:59
| 04:59
| 22:02
| 04:56
| 22:05
| 04:53
| 22:08
| 04:49
| 22:11
| 04:46
| 22:14
| 04:43
| 22:17
| 04:40
| 22:20
| 04:37
| 22:23
| 04:34
| 22:26
| 04:31
| 22:29
| 04:28
| 22:32
| 04:25
| 22:35
| 04:22
| 22:37
| 04:20
| 22:40
| 04:17
| 22:43
| 04:14
| 22:46
| 04:11
| 22:49
| 04:08
| 22:52
| 04:06
| 22:55
| 04:03
| 22:58
| 04:00
| 23:00
| 03:58
| 23:03
| 03:55
| 23:06
| 03:53
| 23:08
| 03:51
| 23:11
| 03:48
| 23:14
559

|June

| 03:46
| 23:16
| 03:44
| 23:18
| 03:42
| 23:21
| 03:40
| 23:23
| 03:38
| 23:25
| 03:36
| 23:27
| 03:34
| 23:29
|1 03:33
| 23:31
| 03:31
| 23:33
| 03:30
| 23:35
| 03:28
| 23:37
| 03:27
| 23:38
| 03:26
| 23:40
| 03:25
| 23:41
| 03:24
| 23:42
| 03:24
| 23:43
| 03:23
| 23:44
|1 03:23
| 23:45
| 03:22
| 23:45
| 03:22
| 23:46
| 03:22
| 23:46
| 03:22
| 23:46
| 03:22
| 23:46
|1 03:23
| 23:46
| 03:23
| 23:46
| 03:24
| 23:46
| 03:25
| 23:45
| 03:26
| 23:44
| 03:27
| 23:44
| 03:28
| 23:43

605

Table layout: For each day in each month the following matrix apply

Day in month

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

Sunshine probability S (Average daily sunshine hours) []
Feb Mar Apr

Jan

May

Jun  Jul

Aug Sep Oct Nov Dec

1,08 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S
950 485 257 338 655 682 961 1447 1196 618

SSW WSW W  WNW NNW Sum

441 434 8465

Idle start wind speed: Cut in wind speed from power curve

| July

| 03:29
| 23:42
| 03:31
| 23:41
| 03:32
| 23:39
| 03:34
| 23:38
| 03:36
| 23:36
| 03:38
| 23:35
| 03:40
| 23:33
| 03:42
| 23:31
| 03:44
| 23:29
| 03:46
| 23:27
| 03:48
| 23:25
| 03:51
| 23:23
| 03:53
| 23:21
| 03:56
| 23:19
| 03:58
| 23:16
| 04:01
| 23:14
| 04:03
| 23:12
| 04:06
| 23:09
| 04:09
| 23:07
| 04:11
| 23:04
| 04:14
| 23:01
| 04:17
| 22:59
| 04:20
| 22:56
| 04:23
| 22:53
| 04:25
| 22:50
| 04:28
| 22:47
| 04:31
| 22:44
| 04:34
| 22:42
| 04:37
| 22:39
| 04:40
| 22:36
| 04:43
| 22:33
594

JAugust
| 04:46 | 06:15
| 22:30 | 20:48
| 04:49 | 06:18
| 22:27 | 20:45
| 04:52 | 06:21
| 22:23 | 20:41
| 04:55 | 06:24
| 22:20 | 20:38
| 04:58 | 06:26
| 22:17 | 20:35
| 05:01 | 06:29
| 22:14 | 20:31
| 05:03 | 06:32
| 22:11 | 20:28
| 05:06 | 06:35
| 22:08 | 20:24
| 05:09 | 06:38
| 22:05 | 20:21
| 05:12 | 06:40
| 22:01 | 20:17
| 05:15 | 06:43
| 21:58 | 20:14
| 05:18 | 06:46
| 21:55 | 20:11
| 05:21 | 06:48
| 21:52 | 20:07
| 05:24 | 06:51
| 21:48 | 20:04
| 05:27 | 06:54
| 21:45 | 20:00
| 05:30 | 06:57
| 21:42 | 19:57
| 05:33 | 06:59
| 21:39 | 19:53
| 05:36 | 07:02
| 21:35 | 19:50
| 05:39 | 07:05
| 21:32 | 19:47
| 05:41 | 07:08
| 21:29 | 19:43
| 05:44 | 07:10
| 21:25 | 19:40
| 05:47 | 07:13
| 21:22 | 19:36
| 05:50 | 07:16
| 21:19 | 19:33
| 05:53 | 07:18
| 21:15 | 19:29
| 05:56 | 07:21
| 21:12 | 19:26
| 05:59 | 07:24
| 21:08 | 19:23
| 06:01 | 07:27
| 21:05 | 19:19
| 06:04 | 07:29
| 21:02 | 19:16
| 06:07 | 07:32
| 20:58 | 19:12
| 06:10 | 07:35
| 20:55 | 19:09
| 06:13 |
| 20:52 |
502 | 392
|
|
|
|
|
I

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

|1 07:38
| 19:06
| 07:40
| 19:02
|1 07:43
| 18:59
| 07:46
| 18:55
| 07:49
| 18:52
| 07:52
| 18:49
| 07:54
| 18:45
| 07:57
| 18:42
| 08:00
| 18:39
| 08:03
| 18:35
| 08:06
| 18:32
| 08:08
| 18:29
| 08:11
| 18:25
| 08:14
| 18:22
| 08:17
| 18:19
| 08:20
| 18:15
| 08:23
| 18:12
| 08:26
| 18:09
| 08:28
| 18:05
| 08:31
| 18:02
| 08:34
| 17:59
| 08:37
| 17:56
| 08:40
| 17:52
| 08:43
| 17:49
| 07:46
| 16:46
| 07:49
| 16:43
| 07:52
| 16:40
| 07:55
| 16:37
| 07:58
| 16:33
| 08:01
| 16:30
| 08:04
| 16:27
308

| 08:07
| 16:24
| 08:10
| 16:21
| 08:13
| 16:18
| 08:16
| 16:15
| 08:19
| 16:12
| 08:22
| 16:09
| 08:25
| 16:06
| 08:28
| 16:03
| 08:31
| 16:00
| 08:34
| 15:57
| 08:38
| 15:54
| 08:41
| 15:52
| 08:44
| 15:49
| 08:47
| 15:46
| 08:50
| 15:43
| 08:53
| 15:41
| 08:56
| 15:38
| 08:59
| 15:35
| 09:02
| 15:33
| 09:05
| 15:30
| 09:08
| 15:28
] 09:11
| 15:25
| 09:14
| 15:23
| 09:16
| 15:21
| 09:19
| 15:18
| 09:22
| 15:16
| 09:25
| 15:14
| 09:28
| 15:12
| 09:30
| 15:10
| 09:33
| 15:08

206

(WTG causing flicker first time)
(WTG causing flicker last time)

| 09:36
| 15:06
| 09:38
| 15:04
| 09:41
| 15:03
| 09:43
| 15:01
| 09:45
| 15:00
| 09:48
| 14:58
| 09:50
| 14:57
| 09:52
| 14:56
| 09:54
| 14:54
| 09:56
| 14:53
| 09:58
| 14:52
| 10:00
| 14:52
| 10:01
| 14:51
| 10:03
| 14:50
| 10:04
| 14:50
| 10:06
| 14:49
| 10:07
| 14:49
| 10:08
| 14:49
| 10:09
| 14:49
| 10:10
| 14:49
] 10:11
| 14:50
| 10:11
| 14:50
| 10:12
| 14:51
| 10:12
| 14:51
| 10:12
| 14:52
| 10:12
| 14:53
| 10:12
| 14:54
| 10:12
| 14:55
| 10:12
| 14:56
| 10:12
| 14:58
] 10:11
| 14:59
151

10.6.2016 11:12/8

| SeptembefOctober |Novembel] December

windPRO



Project: Licensed user:
Merkkikallio FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 9:21/3.0.619

SHADOW - Calendar

Calculation: V136 x 15 x HH172 real case_forest lukeShadow receptor: G - Lomarakennus/Partiomaja (Korr[J]iIahdenkuja 134)

Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours)
P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1,08 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
950 485 257 338 655 682 961 1447 1196 618 441 434 8465
Idle start wind speed: Cut in wind speed from power curve

|January |February |[March  |April | May |June | July JAugust | SeptembefOctober |Novembel December
1]10:10 | 09:08 | 07:41 | 06:56 | 05:15 | 03:46 | 03:30 | 04:46 | 06:15 | 07:38 | 08:07 | 09:35

| 15:02 | 16:25 | 17:51 | 20:19 | 21:46 | 23:16 | 23:41 | 22:29 | 20:48 | 19:06 | 16:24 | 15:06
2] 10:09 | 09:05 | 07:37 | 06:52 | 05:12 | 03:44 ] 03:31 | 04:49 | 06:18 | 07:40 | 08:10 | 09:38

|15:04 | 16:28 | 17:54  [20:22 | 21:49 | 23:18  |23:40  |22:26 | 20:45  [19:02 | 16:21 | 15:05
3110:08 [ 09:02 | 07:34 | 06:49  |05:09  |03:42  |03:33 | 04:52 | 06:21  |07:43  |08:13 | 09:40
|15:05  |16:31 | 17:56  |20:25 | 21:52 | 23:20  |23:39 | 22:23 | 20:41  |18:59 | 16:18 | 15:03
4110:07 | 08:59  |07:31 | 06:46  |05:05  |03:40 | 03:35 | 04:55 | 06:24 | 07:46 | 08:16 | 09:43

| 15:07 | 16:34  |17:59  |20:28 | 21:55 | 23:23  |23:38 | 22:20 | 20:38  |18:55 | 16:15 | 15:01
5]10:06 | 08:56 | 07:27  |06:42  |05:02  |03:38 | 03:36 | 04:58 | 06:27 | 07:49 | 08:19 | 09:45
| 15:09 | 16:37  |18:02  |20:30 | 21:58 | 23:25  |23:36  |22:17 | 20:34  |18:52  |16:12 | 15:00
6]10:05 | 08:54 | 07:24 | 06:39  |04:59  |03:36 | 03:38  |05:01 | 06:29 | 07:51  |08:22 | 09:48
|15:12 | 16:41 | 18:05  |20:33 | 22:01  |23:27  |23:34  |22:14  |20:31 | 18:49  |16:09 | 14:58
7110:04 | 08:51 | 07:21 | 06:35 | 04:56 | 03:35 | 03:40 | 05:04 | 06:32 | 07:54 | 08:25 | 09:50
| 15:14 | 16:44 | 18:08  |20:36  |22:04  |23:29  |23:33  |22:11  |20:28 | 18:45 | 16:06 | 14:57
8]10:02 | 08:48  |07:17 | 06:32  |04:53  |03:33  |03:42  |05:07 |06:35 | 07:57 | 08:28 | 09:52
| 15:16 | 16:47 | 18:11  [20:39  |22:07 | 23:31  |23:31  |22:08  |20:24  |18:42  |16:03 | 14:56
9110:01 | 08:45 | 07:14  |06:29 | 04:50  |03:32 | 03:44  |05:10 | 06:38  |08:00 |08:31 | 09:54
|15:18 | 16:50 | 18:14  |20:42 | 22:10 | 23:33  |23:29 | 22:04  |20:21  |18:39  |16:00 | 14:55
101 09:59 | 08:42 | 07:11 | 06:25 | 04:47 | 03:30 | 03:46 | 05:12 | 06:40 | 08:03  |08:34 | 09:56
|15:21 | 16:53 | 18:17  |20:45 | 22:13 | 23:35  [23:27  |22:01 | 20:17  |18:35 | 15:57 | 14:54
11]09:57  |08:38  |07:07 | 06:22  |04:43  |03:29  |03:49 | 05:15 | 06:43  |08:06 | 08:37  |09:58
|15:23 | 16:56 | 18:20  |20:48 | 22:16 | 23:36  |23:25 | 21:58 | 20:14 | 18:32 | 15:55 | 14:53
12]109:56 | 08:35  |07:04 | 06:18  |04:40  |03:28  |03:51 | 05:18 | 06:46 | 08:08  |08:40 | 09:59
|15:26 | 16:59 | 18:22  |20:50 | 22:19 | 23:38  |23:23 | 21:55 | 20:11 | 18:29 | 15:52 | 14:52
13]09:54 | 08:32 | 07:01  |06:15 | 04:37  |03:26 | 03:53 | 05:21 | 06:48 | 08:11  |08:43 | 10:01
|15:29 | 17:02 | 18:25  |20:53 | 22:22 | 23:39  |23:21 | 21:51 | 20:07  |18:25 | 15:49 | 14:51
14109:52 | 08:29 | 06:57 | 06:12 | 04:34 | 03:26 | 03:56 | 05:24 | 06:51 | 08:14 | 08:47 | 10:03
|15:31 | 17:05 | 18:28  |20:56 | 22:25 | 23:40  |23:18 | 21:48 | 20:04  |18:22  |15:46 | 14:51
15]09:50 | 08:26 | 06:54 | 06:08 | 04:31 | 03:25 | 03:58 | 05:27 | 06:54 | 08:17  |08:50 | 10:04
|15:3¢ | 17:08 | 18:31  |20:59  |22:28 | 23:42  |23:16  |21:45 | 20:00 |18:19  |15:43 | 14:50
16 ]09:48 | 08:23 | 06:50 | 06:05 | 04:28  |03:24 | 04:01 | 05:30 | 06:57  |08:20 | 08:53 | 10:05
|15:37 | 17:12 | 18:34  |21:02 | 22:31 | 23:43  [23:14  |21:42 | 19:57  |18:15 | 15:41 | 14:50
17109:46 | 08:20 | 06:47 | 06:01  |04:25  |03:23 | 04:04 | 05:33 | 06:59 | 08:23 | 08:56 | 10:07
| 15:40 | 17:15 | 18:37  |21:05 | 22:34 | 23:43  [23:11  |21:38 | 19:53  |18:12 | 15:38 | 14:50
18109:44 | 08:17 | 06:44  |05:58 | 04:23 | 03:23 | 04:06 | 05:36 | 07:02 | 08:25 | 08:59 | 10:08
| 15:42 | 17:18 | 18:40  |21:08  |22:37 | 23:44  |23:09  |21:35  |19:50  |18:09  |15:36 | 14:49
19109:41 | 08:13 | 06:40  |05:55 | 04:20 | 03:23 | 04:09 | 05:39 | 07:05 | 08:28  |09:02 | 10:09
|15:45 | 17:21 | 18:42  |21:11 | 22:40 | 23:45  |23:06  |21:32  |19:47  |18:06  |15:33 | 14:49

20109:39 | 08:10  |06:37  |05:51 | 04:17 | 03:22 | 04:12 | 05:42 | 07:08  |08:31  |09:05 | 10:10
| 15:48 | 17:24 | 18:45  |21:14 | 22:43 | 23:45  [23:04  |21:28 | 19:43  |18:02  |15:30 | 14:50
21]09:37 | 08:07 |06:33 | 05:48 | 04:14 | 03:22 | 04:14 | 05:44 | 07:10 | 08:34  |09:08 | 10:10
|15:51 | 17:27 | 18:48  |21:17 | 22:46 | 23:46  [23:01 | 21:25 | 19:40  |17:59 | 15:28 | 14:50
22109:3¢ | 08:04 | 06:30 | 05:45  |04:11 | 03:23 | 04:17 | 05:47 | 07:13 | 08:37  |09:10 | 10:11
|15:54 | 17:30 | 18:51  [21:20 | 22:49 | 23:46  |22:58 | 21:22 | 19:36 | 17:56 | 15:26 | 14:50
23109:32 | 08:00 | 06:27 | 05:41 | 04:09  |03:23 | 04:20 | 05:50 | 07:16 | 08:40  |09:13 | 10:11

| 15:57 | 17:33 | 18:54  |21:23 | 22:52 | 23:46  |22:56 | 21:18 | 19:33  |17:53 | 15:23 | 14:51
24109:29 | 07:57 | 06:23 | 05:38 | 04:06 | 03:23 | 04:23 | 05:53 07:18 | 08:43  |09:16 | 10:12
| 16:00 | 17:36 | 18:57  |21:25 | 22:55 | 23:46 | 22:53 | 21:15 19:29  [17:49 | 15221 | 14:52
25]09:27 | 07:54 | 06:20 | 05:35 | 04:03 | 03:24 | 04:26 | 05:56 07:21 | 07:46 | 09:19 | 10:12
| 16:03 | 17:39 | 18:59  |21:28  |22:57 | 23:46  |22:50 | 21:12 19:26 | 16:46 | 15:19 | 14:52

26109:24 | 07:51 | 06:16 | 05:31 | 04:01 | 03:24 | 04:29 | 05:59
| 16:06 | 17:42 | 19:02  |21:31 | 23:00 | 23:45  |22:47  |21:08
27109:22 | 07:47 | 06:13 | 05:28 | 03:58 | 03:25 | 04:31 | 06:01
|16:09 | 17:45 | 19:05  |21:34  |23:03 | 23:45  |22:44  |21:05
28109:19 | 07:44 | 06:10 | 05:25 | 03:56 | 03:26 | 04:34 | 06:04

07:24 | 07:49 | 09:22 | 10:12
19:23 | 16:43 | 15:16 | 14:53
07:27 | 07:52 ] 09:25 | 10:12
10:19 | 16:40 | 15:14 | 14:54
07:29 | 07:55 ] 09:27 | 10:12

|16:12 | 17:48 | 19:08  |21:37  |23:05 | 23:44  |22:41 | 21:02 19:16 | 16:37 | 15:12 | 14:55

29 | 09:16 | 07:06 | 05:22  |03:53 | 03:27 | 04:37 | 06:07 07:32 | 07:58 | 09:30 | 10:12
| 16:16

30 | 09:14 | 07:03 | 05:18  |03:51  |03:29 | 04:40 | 06:10 07:35 | 08:01  |09:33 | 10:11

|
|
|
|
|
|
|
|
|
|
|
|20:11 | 21:40 | 23:08  [23:43  |22:38  [20:58  [19:12 | 16:33 [ 15:10 | 14:57
|
|
|
|
|
|
|
|
|
|
I

|
|
|
| 16:19 | | 20:13 | 21:43 | 23:11 | 23:42 | 22:35 | 20:55 19:09 | 16:30 | 15:08 | 14:58
31]09:11 | | 06:59 | | 03:49 | | 04:43 | 06:13 | 08:04 | | 10:11
| 16:22 | | 20:16 | | 23:13 | | 22:32 | 20:51 | 16:27 | | 15:00
Potential sun hours | 182 | 243 | 363 | 447 | 559 | 604 | 593 | 502 392 | 308 | 206 | 152
Total, worst case | | | | | | | | | | |
Sun reduction | | | | | | | | | | |
Oper. time red. | | | | | | | | | | |
Wind dir. red. | | | | | | | | | | |
Total reduction | | | | | | | | | | |
Total, real | | | | | | | | | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)

Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 10.6.2016 11:12 / 9 windPRO



Project:

Merkkikallio

SHADOW - Calendar

Licensed user:

FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 9:21/3.0.619

Calculation: V136 x 15 x HH172 real case_forest lukeShadow receptor: H - Asuinrakennus (Kotkannevantie 269)

Assumptions for shadow calculations

|January |February |[March

1]10:10

| 15:02

2] 10:09

| 15:04

3] 10:08

| 15:06

4] 10:07

| 15:08

5] 10:06

| 15:10

6| 10:05

| 15:12

7] 10:03

| 15:14

8] 10:02

| 15:16

9| 10:01

| 15:19

10 | 09:59

| 15:21

11 | 09:57

| 15:24

12 | 09:56

| 15:26

13 | 09:54

| 15:29

14 | 09:52

| 15:32

15 | 09:50

| 15:34

16 | 09:48

| 15:37

17 | 09:46

| 15:40

18 | 09:44

| 15:43

19 | 09:41

| 15:46

20 | 09:39

| 15:49

21]09:37

| 15:51

22| 09:34

| 15:54

23] 09:32

| 15:57

241 09:29

| 16:00

25| 09:27

| 16:04

26 | 09:24

| 16:07

27| 09:22

| 16:10

28] 09:19

| 16:13

29| 09:16

| 16:16

30| 09:13

| 16:19

31]09:11

| 16:22

Potential sun hours | 183
Total, worst case |
Sun reduction |
Oper. time red. |
Wind dir. red. |
Total reduction |
Total, real |

] 09:08
| 16:25
] 09:05
| 16:28
| 09:02

|
|
|
|
|
|
| 243
|
|
|
|
|
I

| 07:41
| 17:51
| 07:37
| 17:54
1 07:34
| 17:57
| 07:31
| 18:00
| 07:28
| 18:02
| 07:24
| 18:05
| 07:21
| 18:08
| 07:17
] 18:11
| 07:14
| 18:14
| 07:11
| 18:17
| 07:07
| 18:20
| 07:04
| 18:23
| 07:01
| 18:25
| 06:57
| 18:28
| 06:54
| 18:31
| 06:50
| 18:34
| 06:47
| 18:37
| 06:44
| 18:40
| 06:40
| 18:42
| 06:37
| 18:45
| 06:33
| 18:48
| 06:30
| 18:51
| 06:27
| 18:54
| 06:23
| 18:57
| 06:20
| 18:59
| 06:16
| 19:02
| 06:13
| 19:05
| 06:10
| 19:08
| 07:06
| 20:11
| 07:03
| 20:14
| 06:59
| 20:16

1 April

| 06:56
| 20:19
| 06:53
| 20:22
| 06:49
| 20:25
| 06:46
| 20:28
| 06:42
| 20:30
| 06:39
| 20:33
| 06:36
| 20:36
| 06:32
| 20:39
| 06:29
| 20:42
| 06:25
| 20:45
| 06:22
| 20:48
| 06:19
| 20:50
| 06:15
| 20:53
| 06:12
| 20:56
| 06:08
| 20:59
| 06:05
| 21:02
| 06:02
| 21:05
| 05:58
| 21:08
| 05:55
| 21:11
| 05:52
| 21:14
| 05:48
| 21:17
| 05:45
| 21:20
| 05:42
| 21:22
| 05:38
| 21:25
| 05:35
| 21:28
| 05:32
| 21:31
| 05:28
| 21:34
| 05:25
| 21:37
| 05:22
| 21:40
| 05:19
| 21:43

447

|May

| 05:15
| 21:46
| 05:12
| 21:49
| 05:09
| 21:52
| 05:06
| 21:55
| 05:03
| 21:58
| 04:59
| 22:01
| 04:56
| 22:04
| 04:53
| 22:07
| 04:50
| 22:10
| 04:47
| 22:13
| 04:44
| 22:16
| 04:41
| 22:19
| 04:38
| 22:22
| 04:35
| 22:25
| 04:32
| 22:28
| 04:29
| 22:31
| 04:26
| 22:34
| 04:23
| 22:37
| 04:20
| 22:40
| 04:17
| 22:43
| 04:14
| 22:46
| 04:12
| 22:49
| 04:09
| 22:52
| 04:06
| 22:54
| 04:04
| 22:57
| 04:01
| 23:00
| 03:59
| 23:03
| 03:56
| 23:05
| 03:54
| 23:08
| 03:51
| 23:10
| 03:49
| 23:13
558

|June

| 03:47
| 23:15
] 03:45
| 23:18
] 03:43
| 23:20
] 03:41
| 23:22
] 03:39
| 23:25
| 03:37
| 23:27
] 03:35
| 23:29
] 03:34
| 23:31
] 03:32
] 23:33
] 03:31
| 23:34
| 03:29
| 23:36
] 03:28
| 23:37
] 03:27
| 23:39
] 03:26
| 23:40
] 03:25
| 23:41
| 03:24
| 23:42
| 03:24
| 23:43
] 03:23
| 23:44
] 03:23
| 23:44
| 03:23
| 23:45
| 03:23
| 23:45
] 03:23
| 23:46
] 03:23
| 23:46
| 03:24
| 23:45
| 03:24
| 23:45
| 03:25
| 23:45
] 03:26
| 23:44
] 03:27
| 23:44
] 03:28
| 23:43
] 03:29
| 23:42

604

Table layout: For each day in each month the following matrix apply

Day in month

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

Sunshine probability S (Average daily sunshine hours) []
Feb Mar Apr

Jan

May

Jun  Jul

Aug Sep Oct Nov Dec

1,08 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S
950 485 257 338 655 682 961 1447 1196 618

SSW WSW W  WNW NNW Sum

441 434 8465

Idle start wind speed: Cut in wind speed from power curve

| July

| 03:30
| 23:41
| 03:32
| 23:40
] 03:33
| 23:39
| 03:35
| 23:37
| 03:37
| 23:36
| 03:39
| 23:34
| 03:41
| 23:32
| 03:43
| 23:31
| 03:45
| 23:29
| 03:47
| 23:27
| 03:49
| 23:25
| 03:52
| 23:23
| 03:54
| 23:21
| 03:56
| 23:18
| 03:59
| 23:16
| 04:01
| 23:14
| 04:04
| 23:11
| 04:07
| 23:09
| 04:09
| 23:06
| 04:12
| 23:03
| 04:15
| 23:01
| 04:18
| 22:58
| 04:20
| 22:55
| 04:23
| 22:53
| 04:26
| 22:50
| 04:29
| 22:47
| 04:32
| 22:44
| 04:35
| 22:41
| 04:38
| 22:38
| 04:40
| 22:35
| 04:43
| 22:32
593

JAugust
| 04:46 | 06:16
| 22:29 | 20:48
| 04:49 | 06:18
| 22:26 | 20:45
| 04:52 | 06:21
| 22:23 | 20:41
| 04:55 | 06:24
| 22:20 | 20:38
| 04:58 | 06:27
| 22:17 | 20:34
| 05:01 | 06:29
| 22:14 | 20:31
| 05:04 | 06:32
| 22:11 | 20:28
| 05:07 | 06:35
| 22:07 | 20:24
| 05:10 | 06:38
| 22:04 | 20:21
| 05:13 | 06:40
| 22:01 | 20:17
| 05:16 | 06:43
| 21:58 | 20:14
| 05:19 | 06:46
| 21:55 | 20:11
| 05:22 | 06:49
| 21:51 | 20:07
| 05:24 | 06:51
| 21:48 | 20:04
| 05:27 | 06:54
| 21:45 | 20:00
| 05:30 | 06:57
| 21:42 | 19:57
| 05:33 | 07:00
| 21:38 | 19:53
| 05:36 | 07:02
| 21:35 | 19:50
| 05:39 | 07:05
| 21:32 | 19:47
| 05:42 | 07:08
| 21:28 | 19:43
| 05:45 | 07:10
| 21:25 | 19:40
| 05:47 | 07:13
| 21:22 | 19:36
| 05:50 | 07:16
| 21:18 | 19:33
| 05:53 | 07:19
| 21:15 | 19:30
| 05:56 | 07:21
| 21:12 | 19:26
| 05:59 | 07:24
| 21:08 | 19:23
| 06:02 | 07:27
| 21:05 | 19:19
| 06:04 | 07:29
| 21:02 | 19:16
| 06:07 | 07:32
| 20:58 | 19:13
| 06:10 | 07:35
| 20:55 | 19:09
| 06:13 |
| 20:51 |
502 | 392
|
|
|
|
|
I

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

|1 07:38
| 19:06
| 07:40
| 19:02
|1 07:43
| 18:59
| 07:46
| 18:56
| 07:49
| 18:52
| 07:52
| 18:49
| 07:54
| 18:46
| 07:57
| 18:42
| 08:00
| 18:39
| 08:03
| 18:35
| 08:06
| 18:32
| 08:08
| 18:29
| 08:11
| 18:25
| 08:14
| 18:22
| 08:17
| 18:19
| 08:20
| 18:16
| 08:23
| 18:12
| 08:26
| 18:09
| 08:28
| 18:06
| 08:31
| 18:02
| 08:34
| 17:59
| 08:37
| 17:56
| 08:40
| 17:53
| 08:43
| 17:50
| 07:46
| 16:46
| 07:49
| 16:43
| 07:52
| 16:40
| 07:55
| 16:37
| 07:58
| 16:34
| 08:01
| 16:31
| 08:04
| 16:27
308

| 08:07
| 16:24
| 08:10
| 16:21
| 08:13
| 16:18
| 08:16
| 16:15
| 08:19
| 16:12
| 08:22
| 16:09
| 08:25
| 16:06
| 08:28
| 16:03
| 08:31
| 16:01
| 08:34
| 15:58
| 08:37
| 15:55
| 08:40
| 15:52
| 08:43
| 15:49
| 08:46
| 15:46
| 08:49
| 15:44
| 08:52
| 15:41
| 08:56
| 15:38
| 08:59
| 15:36
| 09:01
| 15:33
| 09:04
| 15:31
| 09:07
| 15:28
| 09:10
| 15:26
|1 09:13
| 15:24
| 09:16
| 15:21
| 09:19
| 15:19
| 09:22
| 15:17
| 09:25
| 15:15
| 09:27
| 15:13
| 09:30
| 15:11
| 09:33
| 15:09

207

(WTG causing flicker first time)
(WTG causing flicker last time)

| 09:35
| 15:07
| 09:38
| 15:05
| 09:40
| 15:03
| 09:43
| 15:02
| 09:45
| 15:00
| 09:47
| 14:59
| 09:50
| 14:57
| 09:52
| 14:56
| 09:54
| 14:55
| 09:56
| 14:54
| 09:57
| 14:53
| 09:59
| 14:52
| 10:01
| 14:52
| 10:02
| 14:51
| 10:04
| 14:51
| 10:05
| 14:50
| 10:06
| 14:50
| 10:08
| 14:50
| 10:09
| 14:50
| 10:09
| 14:50
| 10:10
| 14:50
] 10:11
| 14:51
| 10:11
| 14:51
| 10:12
| 14:52
| 10:12
| 14:53
| 10:12
| 14:54
| 10:12
| 14:55
| 10:12
| 14:56
| 10:11
| 14:57
| 10:11
| 14:59
| 10:10
| 15:00
152

10.6.2016 11:12/ 10

| SeptembefOctober |Novembel] December

windPRO



Project:

Merkkikallio

SHADOW - Calendar

Licensed user:

FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 9:21/3.0.619

Calculation: V136 x 15 x HH172 real case_forest lukeShadow receptor: | - Asuinrakennus (Klumpintie 171)

Assumptions for shadow calculations

|January |February |[March

1]10:10

| 15:02

2] 10:09

| 15:04

3] 10:08

| 15:06

4] 10:07

| 15:08

5] 10:06

| 15:10

6| 10:05

| 15:12

7110:04

| 15:14

8] 10:02

| 15:17

9| 10:01

| 15:19

10 | 09:59

| 15:21

11 | 09:57

| 15:24

12 | 09:56

| 15:26

13 | 09:54

| 15:29

14 | 09:52

| 15:32

15 | 09:50

| 15:34

16 | 09:48

| 15:37

17 | 09:46

| 15:40

18 | 09:44

| 15:43

19 | 09:41

| 15:46

20 | 09:39

| 15:49

21]09:37

| 15:52

22| 09:34

| 15:55

23] 09:32

| 15:58

24| 09:30

| 16:01

25| 09:27

| 16:04

26 | 09:24

| 16:07

27| 09:22

| 16:10

28] 09:19

| 16:13

29| 09:16

| 16:16

30 | 09:14

| 16:19

31]09:11

| 16:22

Potential sun hours | 183
Total, worst case |
Sun reduction |
Oper. time red. |
Wind dir. red. |
Total reduction |
Total, real |

| 09:08
| 16:25
| 09:05
| 16:28
] 09:02
| 16:32
| 09:00
| 16:35
| 08:57
| 16:38
| 08:54
| 16:41
| 08:51
| 16:44
| 08:48
| 16:47
| 08:45
| 16:50

|
|
|
|
|
|
| 243
|
|
|
|
|
I

| 07:41
| 17:51
|1 07:38
| 17:54
1 07:34
| 17:57
| 07:31
| 18:00
| 07:28
| 18:03
| 07:24
| 18:05
| 07:21
| 18:08
| 07:18
] 18:11
| 07:14
| 18:14
| 07:11
| 18:17
| 07:08
| 18:20
| 07:04
| 18:23
| 07:01
| 18:26
| 06:57
| 18:28
| 06:54
| 18:31
| 06:51
| 18:34
| 06:47
| 18:37
| 06:44
| 18:40
| 06:40
| 18:43
| 06:37
| 18:45
| 06:34
| 18:48
| 06:30
| 18:51
| 06:27
| 18:54
| 06:23
| 18:57
| 06:20
| 19:00
| 06:17
| 19:02
| 06:13
| 19:05
| 06:10
| 19:08
| 07:06
| 20:11
| 07:03
| 20:14
| 07:00
| 20:16
363

1 April

| 06:56
| 20:19
| 06:53
| 20:22
| 06:49
| 20:25
| 06:46
| 20:28
| 06:42
| 20:31
| 06:39
| 20:33
| 06:36
| 20:36
| 06:32
| 20:39
| 06:29
| 20:42
| 06:25
| 20:45
| 06:22
| 20:48
| 06:19
| 20:51
| 06:15
| 20:54
| 06:12
| 20:56
| 06:09
| 20:59
| 06:05
| 21:02
| 06:02
| 21:05
| 05:58
| 21:08
| 05:55
| 21:11
| 05:52
| 21:14
| 05:48
| 21:17
| 05:45
| 21:20
| 05:42
| 21:23
| 05:38
| 21:26
| 05:35
| 21:29
| 05:32
| 21:32
| 05:29
| 21:34
| 05:25
| 21:37
| 05:22
| 21:40
| 05:19
| 21:43

447

|May

| 05:15
| 21:46
| 05:12
| 21:49
| 05:09
| 21:52
| 05:06
| 21:55
| 05:03
| 21:58
| 04:59
| 22:01
| 04:56
| 22:04
| 04:53
| 22:07
| 04:50
| 22:10
| 04:47
| 22:13
| 04:44
| 22:16
| 04:41
| 22:19
| 04:38
| 22:22
| 04:35
| 22:25
| 04:32
| 22:28
| 04:29
| 22:31
| 04:26
| 22:34
| 04:23
| 22:37
| 04:20
| 22:40
| 04:17
| 22:43
| 04:15
| 22:46
| 04:12
| 22:49
| 04:09
| 22:52
| 04:06
| 22:55
| 04:04
| 22:57
| 04:01
| 23:00
| 03:59
| 23:03
| 03:56
| 23:05
| 03:54
| 23:08
| 03:51
| 23:11
| 03:49
| 23:13
558

|June

| 03:47
| 23:16
] 03:45
| 23:18
] 03:43
| 23:20
] 03:41
| 23:23
] 03:39
| 23:25
| 03:37
| 23:27
] 03:35
| 23:29
] 03:34
| 23:31
] 03:32
] 23:33
] 03:31
| 23:34
| 03:29
| 23:36
] 03:28
| 23:38
] 03:27
| 23:39
] 03:26
| 23:40
] 03:25
| 23:41
| 03:25
| 23:42
| 03:24
| 23:43
] 03:24
| 23:44
] 03:23
| 23:45
| 03:23
| 23:45
| 03:23
| 23:46
] 03:23
| 23:46
] 03:23
| 23:46
| 03:24
| 23:46
| 03:24
| 23:45
| 03:25
| 23:45
] 03:26
| 23:45
] 03:27
| 23:44
] 03:28
| 23:43
] 03:29
| 23:42

604

Table layout: For each day in each month the following matrix apply

Day in month

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

Sunshine probability S (Average daily sunshine hours) []
Feb Mar Apr

Jan

May

Jun  Jul

Aug Sep Oct Nov Dec

1,08 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S
950 485 257 338 655 682 961 1447 1196 618

SSW WSW W  WNW NNW Sum

441 434 8465

Idle start wind speed: Cut in wind speed from power curve

| July

| 03:30
| 23:41
| 03:32
| 23:40
] 03:33
| 23:39
| 03:35
| 23:37
| 03:37
| 23:36
| 03:39
| 23:34
| 03:41
| 23:33
| 03:43
| 23:31
| 03:45
| 23:29
| 03:47
| 23:27
| 03:49
| 23:25
| 03:52
| 23:23
| 03:54
| 23:21
| 03:56
| 23:18
| 03:59
| 23:16
| 04:02
| 23:14
| 04:04
| 23:11
| 04:07
| 23:09
| 04:09
| 23:06
| 04:12
| 23:04
| 04:15
| 23:01
| 04:18
| 22:58
| 04:20
| 22:56
| 04:23
| 22:53
| 04:26
| 22:50
| 04:29
| 22:47
| 04:32
| 22:44
| 04:35
| 22:41
| 04:38
| 22:38
| 04:41
| 22:35
| 04:44
| 22:32
593

JAugust
| 04:46 | 06:16
| 22:29 | 20:48
| 04:49 | 06:19
| 22:26 | 20:45
| 04:52 | 06:21
| 22:23 | 20:41
| 04:55 | 06:24
| 22:20 | 20:38
| 04:58 | 06:27
| 22:17 | 20:35
| 05:01 | 06:30
| 22:14 | 20:31
| 05:04 | 06:32
| 22:11 | 20:28
| 05:07 | 06:35
| 22:08 | 20:24
| 05:10 | 06:38
| 22:04 | 20:21
| 05:13 | 06:41
| 22:01 | 20:18
| 05:16 | 06:43
| 21:58 | 20:14
| 05:19 | 06:46
| 21:55 | 20:11
| 05:22 | 06:49
| 21:52 | 20:07
| 05:25 | 06:51
| 21:48 | 20:04
| 05:27 | 06:54
| 21:45 | 20:00
| 05:30 | 06:57
| 21:42 | 19:57
| 05:33 | 07:00
| 21:39 | 19:54
| 05:36 | 07:02
| 21:35 | 19:50
| 05:39 | 07:05
| 21:32 | 19:47
| 05:42 | 07:08
| 21:29 | 19:43
| 05:45 | 07:11
| 21:25 | 19:40
| 05:48 | 07:13
| 21:22 | 19:37
| 05:50 | 07:16
| 21:19 | 19:33
| 05:53 | 07:19
| 21:15 | 19:30
| 05:56 | 07:21
| 21:12 | 19:26
| 05:59 | 07:24
| 21:09 | 19:23
| 06:02 | 07:27
| 21:05 | 19:19
| 06:05 | 07:30
| 21:02 | 19:16
| 06:07 | 07:32
| 20:58 | 19:13
| 06:10 | 07:35
| 20:55 | 19:09
| 06:13 |
| 20:52 |
502 | 392
|
|
|
|
|
I

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

|1 07:38
| 19:06
| 07:41
| 19:03
| 07:43
| 18:59
| 07:46
| 18:56
| 07:49
| 18:52
| 07:52
| 18:49
| 07:54
| 18:46
| 07:57
| 18:42
| 08:00
| 18:39
| 08:03
| 18:36
| 08:06
| 18:32
| 08:09
| 18:29
| 08:11
| 18:26
| 08:14
| 18:22
| 08:17
| 18:19
| 08:20
| 18:16
| 08:23
| 18:12
| 08:26
| 18:09
| 08:29
| 18:06
| 08:31
| 18:03
| 08:34
| 17:59
| 08:37
| 17:56
| 08:40
| 17:53
| 08:43
| 17:50
| 07:46
| 16:46
| 07:49
| 16:43
| 07:52
| 16:40
| 07:55
| 16:37
| 07:58
| 16:34
| 08:01
| 16:31
| 08:04
| 16:28
308

| 08:07
| 16:25
| 08:10
| 16:21
| 08:13
| 16:18
| 08:16
| 16:15
| 08:19
| 16:12
| 08:22
| 16:09
| 08:25
| 16:06
| 08:28
| 16:04
| 08:31
| 16:01
| 08:34
| 15:58
| 08:37
| 15:55
| 08:41
| 15:52
| 08:44
| 15:49
| 08:47
| 15:47
| 08:50
| 15:44
| 08:53
| 15:41
| 08:56
| 15:39
| 08:59
| 15:36
| 09:02
| 15:33
| 09:05
| 15:31
| 09:08
| 15:28
] 09:11
| 15:26
| 09:13
| 15:24
| 09:16
| 15:21
| 09:19
| 15:19
| 09:22
| 15:17
| 09:25
| 15:15
| 09:27
| 15:13
| 09:30
| 15:11
| 09:33
| 15:09

207

(WTG causing flicker first time)
(WTG causing flicker last time)

| 09:35
| 15:07
| 09:38
| 15:05
| 09:40
| 15:03
| 09:43
| 15:02
| 09:45
| 15:00
| 09:48
| 14:59
| 09:50
| 14:58
| 09:52
| 14:56
| 09:54
| 14:55
| 09:56
| 14:54
| 09:58
| 14:53
| 09:59
| 14:52
| 10:01
| 14:52
| 10:03
| 14:51
| 10:04
| 14:51
| 10:05
| 14:50
| 10:07
| 14:50
| 10:08
| 14:50
| 10:09
| 14:50
| 10:10
| 14:50
| 10:10
| 14:50
] 10:11
| 14:51
| 10:11
| 14:51
| 10:12
| 14:52
| 10:12
| 14:53
| 10:12
| 14:54
| 10:12
| 14:55
| 10:12
| 14:56
| 10:12
| 14:57
| 10:11
| 14:59
] 10:11
| 15:00
152

10.6.2016 11:12/ 11

| SeptembefOctober |Novembel] December

windPRO



Project:

Merkkikallio

SHADOW - Calendar

Licensed user:

FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 9:21/3.0.619

Calculation: V136 x 15 x HH172 real case_forest lukeShadow receptor: J - Asuinrakennus (Klumpvéagen 170)

Assumptions for shadow calculations

|January |February |[March

1]10:10

| 15:02

2] 10:09

| 15:04

3] 10:08

| 15:06

4] 10:07

| 15:08

5] 10:06

| 15:10

6| 10:05

| 15:12

7110:04

| 15:14

8] 10:02

| 15:16

9| 10:01

| 15:19

10 | 09:59

| 15:21

11| 09:58

| 15:24

12 | 09:56

| 15:26

13 | 09:54

| 15:29

14 | 09:52

| 15:32

15 | 09:50

| 15:34

16 | 09:48

| 15:37

17 | 09:46

| 15:40

18 | 09:44

| 15:43

19 | 09:42

| 15:46

20 | 09:39

| 15:49

21]09:37

| 15:52

221 09:35

| 15:55

23] 09:32

| 15:58

24| 09:30

| 16:01

25| 09:27

| 16:04

26 | 09:24

| 16:07

27| 09:22

| 16:10

28] 09:19

| 16:13

29| 09:16

| 16:16

30 | 09:14

| 16:19

31]09:11

| 16:22

Potential sun hours | 183
Total, worst case |
Sun reduction |
Oper. time red. |
Wind dir. red. |
Total reduction |
Total, real |

| 09:08
| 16:25
| 09:05
| 16:28
] 09:02
| 16:32
| 09:00
| 16:35
| 08:57
| 16:38
| 08:54
| 16:41
| 08:51
| 16:44
| 08:48
| 16:47
| 08:45
| 16:50

|
|
|
|
|
|
| 243
|
|
|
|
|
I

| 07:41
| 17:51
|1 07:38
| 17:54
1 07:34
| 17:57
| 07:31
| 18:00
| 07:28
| 18:03
| 07:24
| 18:06
| 07:21
| 18:08
| 07:18
] 18:11
| 07:14
| 18:14
| 07:11
| 18:17
| 07:08
| 18:20
| 07:04
| 18:23
| 07:01
| 18:26
| 06:57
| 18:28
| 06:54
| 18:31
| 06:51
| 18:34
| 06:47
| 18:37
| 06:44
| 18:40
| 06:40
| 18:43
| 06:37
| 18:46
| 06:34
| 18:48
| 06:30
| 18:51
| 06:27
| 18:54
| 06:23
| 18:57
| 06:20
| 19:00
| 06:17
| 19:02
| 06:13
| 19:05
| 06:10
| 19:08
| 07:06
| 20:11
| 07:03
| 20:14
| 07:00
| 20:17
363

1 April

| 06:56
| 20:19
| 06:53
| 20:22
| 06:49
| 20:25
| 06:46
| 20:28
| 06:43
| 20:31
| 06:39
| 20:34
| 06:36
| 20:36
| 06:32
| 20:39
| 06:29
| 20:42
| 06:26
| 20:45
| 06:22
| 20:48
| 06:19
| 20:51
| 06:15
| 20:54
| 06:12
| 20:56
| 06:09
| 20:59
| 06:05
| 21:02
| 06:02
| 21:05
| 05:58
| 21:08
| 05:55
| 21:11
| 05:52
| 21:14
| 05:48
| 21:17
| 05:45
| 21:20
| 05:42
| 21:23
| 05:38
| 21:26
| 05:35
| 21:29
| 05:32
| 21:32
| 05:29
| 21:35
| 05:25
| 21:38
| 05:22
| 21:41
| 05:19
| 21:44

447

|May

| 05:16
| 21:47
| 05:12
| 21:50
| 05:09
| 21:53
| 05:06
| 21:56
| 05:03
| 21:59
| 05:00
| 22:02
| 04:56
| 22:05
| 04:53
| 22:08
| 04:50
| 22:11
| 04:47
| 22:14
| 04:44
| 22:17
| 04:41
| 22:20
| 04:38
| 22:23
| 04:35
| 22:26
| 04:32
| 22:29
| 04:29
| 22:32
| 04:26
| 22:34
| 04:23
| 22:37
| 04:20
| 22:40
| 04:17
| 22:43
| 04:15
| 22:46
| 04:12
| 22:49
| 04:09
| 22:52
| 04:06
| 22:55
| 04:04
| 22:57
| 04:01
| 23:00
| 03:59
| 23:03
| 03:56
| 23:06
| 03:54
| 23:08
| 03:51
| 23:11
| 03:49
| 23:13
558

|June

| 03:47
| 23:16
] 03:45
| 23:18
] 03:43
| 23:20
] 03:41
| 23:23
] 03:39
| 23:25
| 03:37
| 23:27
] 03:35
| 23:29
] 03:34
| 23:31
] 03:32
] 23:33
] 03:31
] 23:35
| 03:29
| 23:36
] 03:28
| 23:38
] 03:27
| 23:39
] 03:26
| 23:40
] 03:25
| 23:42
| 03:25
| 23:43
| 03:24
| 23:43
] 03:24
| 23:44
] 03:23
| 23:45
| 03:23
| 23:45
| 03:23
| 23:46
] 03:23
| 23:46
] 03:23
| 23:46
| 03:24
| 23:46
| 03:24
| 23:46
| 03:25
| 23:45
] 03:26
| 23:45
] 03:27
| 23:44
] 03:28
| 23:43
] 03:29
| 23:42

604

Table layout: For each day in each month the following matrix apply

Day in month

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

Sunshine probability S (Average daily sunshine hours) []
Feb Mar Apr

Jan

May

Jun  Jul

Aug Sep Oct Nov Dec

1,08 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S
950 485 257 338 655 682 961 1447 1196 618

SSW WSW W  WNW NNW Sum

441 434 8465

Idle start wind speed: Cut in wind speed from power curve

| July

| 03:30
| 23:41
| 03:32
| 23:40
] 03:33
| 23:39
| 03:35
| 23:38
| 03:37
| 23:36
| 03:39
| 23:34
| 03:41
| 23:33
| 03:43
| 23:31
| 03:45
| 23:29
| 03:47
| 23:27
| 03:49
| 23:25
| 03:52
| 23:23
| 03:54
| 23:21
| 03:56
| 23:19
| 03:59
| 23:16
| 04:02
| 23:14
| 04:04
| 23:11
| 04:07
| 23:09
| 04:09
| 23:06
| 04:12
| 23:04
| 04:15
| 23:01
| 04:18
| 22:58
| 04:20
| 22:56
| 04:23
| 22:53
| 04:26
| 22:50
| 04:29
| 22:47
| 04:32
| 22:44
| 04:35
| 22:41
| 04:38
| 22:39
| 04:41
| 22:36
| 04:44
| 22:33
593

JAugust
| 04:46 | 06:16
| 22:30 | 20:48
| 04:49 | 06:19
| 22:26 | 20:45
| 04:52 | 06:21
| 22:23 | 20:42
| 04:55 | 06:24
| 22:20 | 20:38
| 04:58 | 06:27
| 22:17 | 20:35
| 05:01 | 06:30
| 22:14 | 20:31
| 05:04 | 06:32
| 22:11 | 20:28
| 05:07 | 06:35
| 22:08 | 20:24
| 05:10 | 06:38
| 22:05 | 20:21
| 05:13 | 06:41
| 22:01 | 20:18
| 05:16 | 06:43
| 21:58 | 20:14
| 05:19 | 06:46
| 21:55 | 20:11
| 05:22 | 06:49
| 21:52 | 20:07
| 05:25 | 06:52
| 21:48 | 20:04
| 05:27 | 06:54
| 21:45 | 20:01
| 05:30 | 06:57
| 21:42 | 19:57
| 05:33 | 07:00
| 21:39 | 19:54
| 05:36 | 07:02
| 21:35 | 19:50
| 05:39 | 07:05
| 21:32 | 19:47
| 05:42 | 07:08
| 21:29 | 19:43
| 05:45 | 07:11
| 21:25 | 19:40
| 05:48 | 07:13
| 21:22 | 19:37
| 05:50 | 07:16
| 21:19 | 19:33
| 05:53 | 07:19
| 21:15 | 19:30
| 05:56 | 07:21
| 21:12 | 19:26
| 05:59 | 07:24
| 21:09 | 19:23
| 06:02 | 07:27
| 21:05 | 19:20
| 06:05 | 07:30
| 21:02 | 19:16
| 06:07 | 07:32
| 20:58 | 19:13
| 06:10 | 07:35
| 20:55 | 19:09
| 06:13 |
| 20:52 |
502 | 392
|
|
|
|
|
I

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

|1 07:38
| 19:06
| 07:41
| 19:03
| 07:43
| 18:59
| 07:46
| 18:56
| 07:49
| 18:52
| 07:52
| 18:49
| 07:55
| 18:46
| 07:57
| 18:42
| 08:00
| 18:39
| 08:03
| 18:36
| 08:06
| 18:32
| 08:09
| 18:29
| 08:11
| 18:26
| 08:14
| 18:22
| 08:17
| 18:19
| 08:20
| 18:16
| 08:23
| 18:12
| 08:26
| 18:09
| 08:29
| 18:06
| 08:32
| 18:03
| 08:34
| 17:59
| 08:37
| 17:56
| 08:40
| 17:53
| 08:43
| 17:50
| 07:46
| 16:47
| 07:49
| 16:43
| 07:52
| 16:40
| 07:55
| 16:37
| 07:58
| 16:34
| 08:01
| 16:31
| 08:04
| 16:28
308

| 08:07
| 16:25
| 08:10
| 16:21
| 08:13
| 16:18
| 08:16
| 16:15
| 08:19
| 16:12
| 08:22
| 16:09
| 08:25
| 16:06
| 08:28
| 16:04
| 08:31
| 16:01
| 08:35
| 15:58
| 08:38
| 15:55
| 08:41
| 15:52
| 08:44
| 15:49
| 08:47
| 15:47
| 08:50
| 15:44
| 08:53
| 15:41
| 08:56
| 15:39
| 08:59
| 15:36
| 09:02
| 15:33
| 09:05
| 15:31
| 09:08
| 15:28
] 09:11
| 15:26
| 09:14
| 15:24
| 09:16
| 15:21
| 09:19
| 15:19
| 09:22
| 15:17
| 09:25
| 15:15
| 09:28
| 15:13
| 09:30
| 15:11
| 09:33
| 15:09

207

(WTG causing flicker first time)
(WTG causing flicker last time)

| 09:36
| 15:07
| 09:38
| 15:05
| 09:41
| 15:03
| 09:43
| 15:02
| 09:45
| 15:00
| 09:48
| 14:59
| 09:50
| 14:58
| 09:52
| 14:56
| 09:54
| 14:55
| 09:56
| 14:54
| 09:58
| 14:53
| 10:00
| 14:52
| 10:01
| 14:52
| 10:03
| 14:51
| 10:04
| 14:51
| 10:06
| 14:50
| 10:07
| 14:50
| 10:08
| 14:50
| 10:09
| 14:50
| 10:10
| 14:50
| 10:10
| 14:50
] 10:11
| 14:51
| 10:11
| 14:51
| 10:12
| 14:52
| 10:12
| 14:53
| 10:12
| 14:54
| 10:12
| 14:55
| 10:12
| 14:56
| 10:12
| 14:57
| 10:11
| 14:59
] 10:11
| 15:00
152

10.6.2016 11:12/ 12

| SeptembefOctober |Novembel] December

windPRO



Project:

Merkkikallio

SHADOW - Calendar, graphical
Calculation: V136 x 15 x HH172 real case_forest luke

WTGs

T11:T11

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Licensed user:

FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI1-00601 Helsinki

+358104095666

Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 9:21/3.0.619

10.6.2016 11:12 / 13 windPRO



Project:

Merkkikallio

SHADOW - Calendar, graphical
Calculation: V136 x 15 x HH172 real case_forest luke

WTGs

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Licensed user:

FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI1-00601 Helsinki

+358104095666

Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 9:21/3.0.619

10.6.2016 11:12 / 14 windPRO



Project: Licensed user:
Merkkikallio FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 9:21/3.0.619

SHADOW - Calendar per WTG

Calculation: V136 x 15 x HH172 real case_forest lukeWTG: T1 - T1 y _ _
A mptions for sh w calculation Sunshine probability S (Average daily sunshine hours) []
ssumptions for shadow calculations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1,03 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
950 485 257 338 655 682 961 1447 1196 618 441 434 8465
Idle start wind speed: Cut in wind speed from power curve

|January |February|March |April | May |June 1July JAugust | Septembd©October |NovembefDecember

1]10:10 | 09:08 | 07:41 | 06:56 | 05:15 | 03:46 | 03:30 | 04:46 | 06:16 | 07:38 | 08:07 | 09:36
|15:02  |16:25  |17:51 | 20:19 | 21:46 | 23:16 | 23:42 | 22:29  |20:48  |19:06 | 16:24 | 15:06
2110:09 |09:05 |07:38 | 06:53 |05:12 | 03:44 | 03:31 | 04:49 | 06:18 | 07:40 | 08:10 | 09:38
|15:04 | 16:28  |17:54 | 20:22 | 21:49 | 23:18 | 23:40 | 22:26  |20:45 |19:02 | 16:21 | 15:05
3110:08 ]09:02 | 07:34 | 06:49 | 05:09 |03:42 | 03:33 | 04:52 | 06:21 | 07:43 | 08:13 | 09:41
|15:05  [16:31  |17:57 | 20:25 | 21:52 | 23:21 | 23:39 | 22:23  |20:41 | 18:59 | 16:18 | 15:03
4110:07 ]09:00 |07:31 | 06:46 | 05:06 | 03:40 | 03:35 | 04:55 | 06:24 | 07:46 | 08:16 | 09:43
|15:07  |16:34  |17:59 | 20:28 | 21:55 | 23:23 | 23:38  |22:20 |20:38 | 18:56 | 16:15 | 15:01
5]10:06 | 08:57 | 07:28 | 06:42 | 05:02 | 03:38 | 03:36 | 04:58 | 06:27 | 07:49 | 08:19 | 09:45
|15:09  |16:37  |18:02  |20:31 | 21:58 | 23:25 | 23:36 | 22:17 |20:35 | 18:52 | 16:12 | 15:00
6]10:05 | 08:54 | 07:24 | 06:39 | 04:59 | 03:36 | 03:38 | 05:01 | 06:29 |07:52 | 08:22 | 09:48
|15:12 | 16:41  |18:05 | 20:33 | 22:01  |23:27 |23:35 |22:14  |20:31 | 18:49 | 16:09 | 14:58
7110:04 | 08:51 | 07:21 | 06:35 | 04:56 | 03:35 | 03:40 | 05:04 | 06:32 |07:54 | 08:25 | 09:50
|15:14 | 16:44 | 18:08 | 20:36 | 22:04 | 23:29 |23:33  |22:11  |20:28 | 18:45 | 16:06 | 14:57
8110:02 |08:48 | 07:18 | 06:32 | 04:53 | 03:33 | 03:42 | 05:07 |06:35 |07:57 |08:28 | 09:52
|15:16 | 16:47  |18:11  |20:39 | 22:08 | 23:31  |23:31 |22:08 |20:24 |18:42 | 16:03 | 14:56
9110:01 | 08:45 | 07:14 | 06:29 | 04:50 | 03:32 | 03:44 | 05:10 | 06:38 | 08:00 |08:31 | 09:54
|15:18 | 16:50 | 18:14 | 20:42 | 22:11 | 23:33 | 23:29 | 22:05 [20:21 | 18:39 | 16:00 | 14:55
10 ]09:59 | 08:42 | 07:11 | 06:25 | 04:47 | 03:30 | 03:46 | 05:13 | 06:40 | 08:03 | 08:34 | 09:56
|15:21 | 16:53 | 18:17 | 20:45 | 22:14 | 23:35 | 23:27 | 22:01 |20:17 | 18:35 | 15:57 | 14:54
11]09:58 | 08:39 | 07:07 | 06:22 | 04:44 | 03:29 | 03:49 | 05:15 | 06:43 | 08:06 | 08:38 | 09:58
|15:23 | 16:56 | 18:20 | 20:48 | 22:17 | 23:36 | 23:25 |21:58  |20:14 | 18:32 | 15:55 | 14:53
12]09:56 | 08:35 | 07:04 | 06:18  |04:40 | 03:28 | 03:51 | 05:18 | 06:46 | 08:08 | 08:41 | 10:00
|15:26 | 16:59 | 18:23  |20:51 | 22:20 | 23:38 | 23:23 | 21:55  |20:11 | 18:29 | 15:52 | 14:52
13]09:54 | 08:32 | 07:01 | 06:15  |04:37 | 03:26 | 03:54 | 05:21 | 06:49 | 08:11 | 08:44 | 10:01
|15:29  [17:02 | 18:25 | 20:53 | 22:23 | 23:39 | 23:21  |21:52  |20:07 | 18:25 | 15:49 | 14:51
14 109:52 | 08:29 | 06:57 | 06:12 | 04:34 | 03:26 | 03:56 | 05:24 | 06:51 | 08:14 | 08:47 | 10:03
|15:31 | 17:05 | 18:28 | 20:56 | 22:26 | 23:41 | 23:19  |21:48  |20:04 |18:22 |15:46 | 14:51
15]09:50 | 08:26 | 06:54 | 06:08 | 04:31 | 03:25 | 03:58 | 05:27 | 06:54 | 08:17 | 08:50 | 10:04
|15:34 | 17:09  |18:31  |20:59 | 22:29 | 23:42 | 23:16  |21:45  [20:00 |18:19 | 15:44 | 14:50
16 ] 09:48 | 08:23 | 06:50 | 06:05 | 04:28 | 03:24 | 04:01 | 05:30 | 06:57 | 08:20 | 08:53 | 10:06
|15:37  |17:12 | 18:34 | 21:02  |22:32 | 23:43 | 23:14  |21:42 |19:57 | 18:15 |15:41 | 14:50
17 109:46 | 08:20 | 06:47 | 06:02 | 04:26 | 03:23 | 04:04 | 05:33 | 06:59 | 08:23 | 08:56 | 10:07
|15:40 | 17:15 | 18:37  |21:05 | 22:34 | 23:44 | 23:11 |21:38  [19:54  |18:12 | 15:38 | 14:50

18 109:44 | 08:17 | 06:44 | 05:58 | 04:23 | 03:23 | 04:06 | 05:36 | 07:02 | 08:26 | 08:59 | 10:08
|15:42  |17:18 | 18:40 | 21:08 | 22:37  |23:44  |23:09 |21:35 |19:50 | 18:09 | 15:36 | 14:49
19]09:42 | 08:13 | 06:40 | 05:55 | 04:20 | 03:23 | 04:09 | 05:39 | 07:05 | 08:28 | 09:02 | 10:09
|15:45  |17:21 | 18:42 | 21:11 | 22:40 | 23:45 | 23:06 |21:32  |19:47 | 18:06 | 15:33 | 14:49
20109:39 | 08:10 | 06:37 | 05:51 | 04:17 [ 03:22 | 04:12 | 05:42 | 07:08 | 08:31 | 09:05 | 10:10

|15:48 | 17:24 | 18:45 | 21:14 | 22:43 | 23:46 | 23:04 |21:29  |19:43  |18:02 | 15:31 | 14:50
21109:37 | 08:07 | 06:33 | 05:48 | 04:14 [ 03:22 | 04:14 | 05:44 | 07:10 | 08:34 | 09:08 | 10:10
|15:51 | 17:27 | 18:48 | 21:17 | 22:46 | 23:46 | 23:01 |21:25  |19:40 |17:59 | 15:28 | 14:50
22109:35 | 08:04 | 06:30 | 05:45 | 04:11 [ 03:23 | 04:17 | 05:47 | 07:13 | 08:37 | 09:11 | 10:11
|15:54  |17:30  |18:51 | 21:20 | 22:49 | 23:46 | 22:58 | 21:22  |19:36 | 17:56 | 15:26 | 14:50
23]09:32 | 08:01 | 06:27 | 05:41 | 04:09 [03:23 | 04:20 | 05:50 | 07:16 | 08:40 | 09:14 | 10:12

|15:57  |17:33 | 18:54 | 21:23 | 22:52 | 23:46 | 22:56 | 21:19  [19:33  |17:53 | 15:23 | 14:51
24109:30 | 07:57 | 06:23 | 05:38 | 04:06 |03:23 | 04:23 | 05:53 | 07:19 | 08:43 | 09:16 | 10:12
|16:00 | 17:36 | 18:57 | 21:26 | 22:55 | 23:46 | 22:53 | 21:15  [19:30 | 17:49 | 15:21 | 14:52
25]109:27 | 07:54 | 06:20 | 05:35 | 04:03 | 03:24 | 04:26 | 05:56 | 07:21 | 07:46 | 09:19 | 10:12
|16:03  |17:39 | 18:59 | 21:29 | 22:57 | 23:46 | 22:50 | 21:12 | 19:26 | 16:46 | 15:19 | 14:52
26109:24 | 07:51 | 06:16 | 05:32 | 04:01 [ 03:24 | 04:29 | 05:59 | 07:24 | 07:49 | 09:22 | 10:12
|16:06 | 17:42  |19:02 | 21:32 | 23:00 | 23:45 | 22:47 |21:08 |19:23 | 16:43 | 15:16 | 14:53
27109:22 | 07:47 | 06:13 | 05:28 | 03:58 | 03:25 |04:31 | 06:01 | 07:27 | 07:52 | 09:25 | 10:12
|16:09 | 17:45  |19:05 | 21:34 | 23:03 | 23:45 | 22:44 | 21:05 |19:19 | 16:40 | 15:14 | 14:54
28109:19 | 07:44 | 06:10 | 05:25 | 03:56 | 03:26 | 04:34 | 06:04 | 07:29 | 07:55 | 09:28 | 10:12

|16:12 | 17:48  |19:08 | 21:37 | 23:06 | 23:44 | 22:41  |21:02 |19:16 | 16:37 | 15:12 | 14:55

29 1 09:16 | | 07:06 | 05:22 | 03:53 | 03:27 | 04:37 | 06:07 | 07:32 | 07:58 | 09:30 | 10:12
| 16:16 | | 20:11 | 21:40 | 23:08 | 23:43 | 22:39 | 20:58 ] 19:13 | 16:34 | 15:10 | 14:57
30 | 09:14 | | 07:03 | 05:18 | 03:51 | 03:28 | 04:40 | 06:10 |1 07:35 | 08:01 | 09:33 | 10:11
| 16:19 | | 20:14 | 21:43 | 23:11 | 23:43 | 22:36 | 20:55 | 19:09 | 16:30 | 15:08 | 14:58
31]09:11 | | 06:59 | | 03:49 | | 04:43 | 06:13 | | 08:04 | | 10:11
| 16:22 | | 20:16 | | 23:13 | | 22:33 | 20:52 | | 16:27 | | 15:00
Potential sun hours | 182 | 242 | 363 | 447 | 559 | 604 | 593 | 502 | 392 | 308 | 206 | 152
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Licensed user:
Merkkikallio FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 9:21/3.0.619

SHADOW - Calendar per WTG

Calculation: V136 x 15 x HH172 real case_forest lukeWTG: T10 - T10 _ _
A mptions for sh w calculation Sunshine probability S (Average daily sunshine hours) []
ssumptions for shadow calculations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1,03 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
950 485 257 338 655 682 961 1447 1196 618 441 434 8465
Idle start wind speed: Cut in wind speed from power curve

|January |February|March |April | May |June 1July JAugust | Septembd©October |NovembefDecember

1]10:10 | 09:08 | 07:41 | 06:56 | 05:15 | 03:47 | 03:30 | 04:46 | 06:16 | 07:38 | 08:07 | 09:36
|15:02  |16:25  |17:51 | 20:19 | 21:47 | 23:16 | 23:41 | 22:30  |20:48 | 19:06 | 16:24 | 15:07
2110:09 ]09:05 |07:38 | 06:53 |05:12 | 03:45 | 03:32 | 04:49 | 06:18 | 07:41 | 08:10 | 09:38
|15:04 | 16:28  |17:54 | 20:22 | 21:50 | 23:18 | 23:40 | 22:26  |20:45 |19:02 | 16:21 | 15:05
3110:08 ]09:02 | 07:34 | 06:49 | 05:09 |03:43 |03:33 |04:52 | 06:21 | 07:43 | 08:13 | 09:41
|15:06 | 16:31  |17:57 | 20:25 | 21:53 | 23:21 | 23:39 | 22:23  |20:41 | 18:59 | 16:18 | 15:03
4110:07 ]09:00 |07:31 | 06:46 | 05:06 | 03:41 | 03:35 | 04:55 | 06:24 | 07:46 | 08:16 | 09:43
|15:08 | 16:35  |18:00 | 20:28 | 21:56 | 23:23  |23:38  |22:20 |20:38 | 18:56 | 16:15 | 15:02
5]10:06 | 08:57 | 07:28 | 06:42 | 05:03 |03:39 | 03:37 | 04:58 | 06:27 | 07:49 | 08:19 | 09:45
|15:10  [16:38  |18:03 | 20:31 | 21:59 | 23:25 | 23:36 | 22:17  |20:35 | 18:52 | 16:12 | 15:00
6]10:05 | 08:54 | 07:24 | 06:39 | 04:59  |03:37 | 03:38 | 05:01 |06:30 |07:52 | 08:22 | 09:48
|15:12 | 16:41 | 18:05 | 20:34 | 22:02 | 23:27 |23:35 |22:14  |20:31 | 18:49 | 16:09 | 14:59
7110:04 | 08:51 | 07:21 | 06:36 | 04:56 | 03:35 | 03:40 | 05:04 | 06:32 | 07:55 | 08:25 | 09:50
|15:14 | 16:44 | 18:08 | 20:36 | 22:05 | 23:29 |23:33  |22:11  |20:28 | 18:46 | 16:06 | 14:57
8110:02 |08:48 | 07:18 | 06:32 | 04:53 | 03:33 | 03:42 | 05:07 |06:35 |07:57 |08:28 | 09:52
|15:16 | 16:47  |18:11  |20:39 | 22:08 | 23:31  |23:31 |22:08 |20:24 |18:42 | 16:03 | 14:56
9110:01 | 08:45 | 07:14 | 06:29 | 04:50 | 03:32 | 03:45 | 05:10 | 06:38 | 08:00 | 08:31 | 09:54
|15:19 [ 16:50 | 18:14 | 20:42 | 22:11 | 23:33 | 23:29 | 22:05 [20:21 | 18:39 | 16:01 | 14:55
10 ] 09:59 | 08:42 | 07:11 | 06:25 | 04:47 | 03:30 | 03:47 | 05:13 | 06:41 | 08:03 | 08:35 | 09:56
|15:21 | 16:53 | 18:17 | 20:45 | 22:14 | 23:35 | 23:27 | 22:01 |20:18 | 18:36 | 15:58 | 14:54
11]09:58 | 08:39 | 07:08 | 06:22 | 04:44 | 03:29 | 03:49 | 05:16 | 06:43 | 08:06 | 08:38 | 09:58
|15:24 | 16:56 | 18:20 | 20:48 | 22:17 | 23:36 | 23:25 | 21:58  |20:14 | 18:32 | 15:55 | 14:53
12]09:56 | 08:36 | 07:04 | 06:19  |04:41  |03:28 | 03:51 | 05:19 | 06:46 | 08:09 | 08:41 | 10:00
|15:26 | 16:59 | 18:23 | 20:51 | 22:20 | 23:38 | 23:23 | 21:55  |20:11 | 18:29 | 15:552 | 14:52
13]09:54 | 08:32 | 07:01 | 06:15  |04:38 | 03:27 | 03:54 | 05:22 | 06:49 | 08:11 | 08:44 | 10:01
|15:29  [17:03 | 18:26 | 20:54 | 22:23 | 23:39 | 23:21  |21:52  |20:07 | 18:26 | 15:49 | 14:51
14 109:52 | 08:29 | 06:57 | 06:12 | 04:35 | 03:26 | 03:56 | 05:24 | 06:51 | 08:14 | 08:47 | 10:03
|15:31 | 17:06 | 18:28 | 20:56 | 22:26 | 23:41 | 23:19  |21:48  |20:04 |18:22 |15:46 | 14:51
15]09:50 | 08:26 | 06:54 | 06:08 | 04:32 | 03:25 | 03:59 | 05:27 | 06:54 | 08:17 | 08:50 | 10:04
|15:34 | 17:09  |18:31  |20:59 | 22:29 | 23:42 | 23:16  |21:45  [20:00 |18:19 | 15:44 | 14:50
16 ]09:48 | 08:23 | 06:51 | 06:05 | 04:29 | 03:24 | 04:01 | 05:30 | 06:57 | 08:20 |08:53 | 10:06
|15:37  |17:12 | 18:34 | 21:02  |22:32 | 23:43 | 23:14  |21:42 [19:57 | 18:16 | 15:41 | 14:50
17 109:46 | 08:20 | 06:47 | 06:02 | 04:26 | 03:24 | 04:04 | 05:33 | 07:00 |08:23 |08:56 | 10:07
|15:40 | 17:15 | 18:37 | 21:05 |22:35 | 23:44 | 23:11 |21:39  [19:54 | 18:12 | 15:38 | 14:50

18 109:44 | 08:17 | 06:44 | 05:58 | 04:23 | 03:23 | 04:07 | 05:36 | 07:02 | 08:26 | 08:59 | 10:08
|15:43 | 17:18 | 18:40 | 21:08 | 22:37  |23:44  |23:09 |21:35 [19:50 | 18:09 | 15:36 | 14:50
19 ]09:42 | 08:14 | 06:40 | 05:55 | 04:20 | 03:23 | 04:09 | 05:39 | 07:05 | 08:29 | 09:02 | 10:09
|15:46  |17:21 | 18:43 | 21:11 | 22:40 | 23:45 | 23:06 |21:32  |19:47 | 18:06 | 15:33 | 14:50
20109:39 | 08:10 | 06:37 | 05:52 | 04:17 [ 03:23 | 04:12 | 05:42 | 07:08 | 08:31 | 09:05 | 10:10

|15:48 | 17:24 | 18:45 | 21:14 | 22:43 | 23:45 | 23:04 |21:29  |19:43  |18:03 | 15:31 | 14:50
21109:37 | 08:07 | 06:34 | 05:48 | 04:14 [ 03:23 | 04:15 | 05:45 | 07:10 | 08:34 | 09:08 | 10:10
|15:51 | 17:27 | 18:48 | 21:17 | 22:46 | 23:46 | 23:01 |21:25  |19:40 |17:59 | 15:28 | 14:50
22109:35 | 08:04 | 06:30 | 05:45 | 04:12 [ 03:23 | 04:17 | 05:47 | 07:13 | 08:37 | 09:11 | 10:11
|15:54  |17:30 | 18:51 | 21:20 | 22:49 | 23:46 | 22:58 | 21:22  |19:37  |17:56 | 15:26 | 14:51
23]09:32 | 08:01 | 06:27 | 05:42 | 04:09 [03:23 | 04:20 | 05:50 | 07:16 | 08:40 | 09:14 | 10:12

|15:57  |17:33 | 18:54 | 21:23 | 22:52 | 23:46 | 22:56 | 21:19  [19:33  |17:53 | 15:23 | 14:51
24109:30 | 07:57 | 06:23 | 05:38 | 04:06 | 03:24 | 04:23 | 05:53 | 07:19 | 08:43 | 09:16 | 10:12
|16:00  |17:36 | 18:57 | 21:26 | 22:55 | 23:46 | 22:53 | 21:15  [19:30 | 17:50 | 15:21 | 14:52
25]09:27 | 07:54 | 06:20 | 05:35 | 04:04 | 03:24 | 04:26 | 05:56 | 07:21 | 07:46 | 09:19 | 10:12
|16:03  [17:39  [19:00 | 21:29 | 22:57 | 23:46 | 22:50 | 21:12 [ 19:26 | 16:46 | 15:19 | 14:53
26109:24 | 07:51 | 06:17 | 05:32 | 04:01 [ 03:25 | 04:29 | 05:59 | 07:24 | 07:49 | 09:22 | 10:12
|16:07  |17:42  [19:02 | 21:32 | 23:00 | 23:45 | 22:47 | 21:09 [19:23 | 16:43 | 15:17 | 14:54
27109:22 | 07:48 | 06:13 | 05:28 | 03:58 | 03:26 | 04:32 | 06:02 | 07:27 | 07:52 | 09:25 | 10:12
|16:10 | 17:45  |19:05 | 21:35 | 23:03 | 23:45 | 22:44  |21:05 [19:19 | 16:40 | 15:15 | 14:55
28109:19 | 07:44 | 06:10 | 05:25 | 03:56 | 03:27 | 04:35 | 06:04 | 07:30 | 07:55 | 09:28 | 10:12

|16:13 | 17:48  |19:08 | 21:38 | 23:06 | 23:44 | 22:41  |21:02 |19:16 | 16:37 | 15:13 | 14:56

29 1 09:16 | | 07:06 | 05:22 | 03:54 | 03:28 | 04:38 | 06:07 | 07:32 | 07:58 | 09:30 | 10:12
| 16:16 | | 20:11 | 21:41 | 23:08 | 23:43 | 22:39 | 20:58 ] 19:13 | 16:34 | 15:11 | 14:57
30 | 09:14 | | 07:03 | 05:19 | 03:51 | 03:29 | 04:40 | 06:10 |1 07:35 | 08:01 | 09:33 | 10:11
| 16:19 | | 20:14 | 21:44 | 23:11 | 23:43 | 22:36 | 20:55 | 19:09 | 16:31 | 15:09 | 14:58
31]09:11 | | 06:59 | | 03:49 | | 04:43 | 06:13 | | 08:04 | | 10:11
| 16:22 | | 20:16 | | 23:13 | | 22:33 | 20:52 | | 16:28 | | 15:00
Potential sun hours | 183 | 243 | 363 | 447 | 559 | 604 | 593 | 502 | 392 | 308 | 206 | 152
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project:

Merkkikallio

SHADOW - Calendar per WTG

Calculation: V136 x 15 x HH172 real case_forest lukeWTG: T11 - T11
Sunshine probability S (Average daily sunshine hours) []

Assumptions for shadow calculations

|January |February |[March | April

1]10:10 ] 09:08 | 07:41 | 06:56
115:02 | 16:25 | 17:51 | 20:19
2]10:09 | 09:05 |07:38 | 06:53
115:04 | 16:28 | 17:54 | 20:22
3]10:08 | 09:03 | 07:34 | 06:49
115:06 | 16:31 | 17:57 | 20:25
4]110:07 | 09:00 |07:31 | 06:46
|15:08 | 16:35 | 18:00 | 20:28
5]10:06 | 08:57 | 07:28 | 06:42
]15:10 | 16:38 | 18:03 | 20:31
6]10:05 | 08:54 | 07:24 | 06:39
|15:12 | 16:41 | 18:05 | 20:34
7110:04 | 08:51  |07:21 | 06:36
|15:14 | 16:44 | 18:08 | 20:36
8]10:02 | 08:48 | 07:18 | 06:32
115:16 | 16:47 | 18:11 | 20:39
9]10:01 | 08:45 |07:14 | 06:29
115:19 | 16:50 | 18:14 | 20:42
101 09:59 | 08:42 | 07:11 | 06:25
|15:221 | 16:53 | 18:17 | 20:45
11]09:58 | 08:39 | 07:08 | 06:22
|15:24 | 16:56 | 18:20 | 20:48
121 09:56 | 08:36 | 07:04 | 06:19
]15:26 | 16:59 | 18:23 | 20:51
13]09:54 | 08:33 | 07:01 | 06:15
]15:20 | 17:03 | 18:26 | 20:54

14 ]09:52 | 08:29 | 06:57 | 06:12
]15:31 | 17:06 | 18:28 | 20:56
15]09:50 | 08:26 | 06:54 | 06:09
115:3¢ | 17:09 | 18:31 | 20:59

16 | 09:48 | 08:23 | 06:51 | 06:05
115:37 | 17:12 | 18:34 | 21:02
17| 09:46 | 08:20 | 06:47 | 06:02
|15:40 | 17:15 | 18:37 | 21:05

18 ]09:44 | 08:17 | 06:44 | 05:58
|15:43 | 17:18 | 18:40 | 21:08
1909:42 | 08:14 | 06:40 | 05:55
|15:46 | 17:21 | 18:43 | 21:11
2009:39 | 08:10 | 06:37 | 05:52
|15:48 | 17:24 | 18:45 | 21:14
21]09:37 | 08:07 | 06:34 | 05:48
|15:51 | 17:27 | 18:48 | 21:17
22109:35 | 08:04 | 06:30 | 05:45
|15:554 | 17:30 | 18:51 | 21:20
23109:32 | 08:01 | 06:27 | 05:42
|15:57 | 17:33 | 18:54 | 21:23
24109:30 | 07:57 | 06:23 | 05:38
|16:00 | 17:36 | 18:57 | 21:26
25009:27 | 07:54 | 06:20 | 05:35
116:03  |17:39 | 19:00 | 21:29
26109:25 | 07:51 | 06:17 | 05:32
116:07 | 17:42 | 19:02 | 21:32
27109:22 | 07:48 | 06:13 | 05:28
|16:10 | 17:45 | 19:05 | 21:35
28109:19 | 07:44 | 06:10 | 05:25
|16:13 | 17:48 | 19:08 | 21:38

29109:17 | 107:06 | 05:22
116:16 | 120:11 | 21:41
30]09:14 | 107:03 | 05:19
116:19 | 120:14 | 21:44
31109:11 | 107:00 |
116:22 | 120:17 |
Potential sun hours | 183 | 243 | 363 | 447
Sum of minutes with flicker 0 0 0 0

IMay

] 05:15
| 21:47
| 05:12
| 21:50
| 05:09
| 21:53
| 05:06
| 21:56
| 05:03
| 21:59
| 04:59
| 22:02
| 04:56
| 22:05
| 04:53
| 22:08
| 04:50
| 22:11
| 04:47
| 22:14
| 04:44
| 22:17
| 04:41
| 22:20
| 04:38
| 22:23
| 04:35
| 22:26
| 04:32
| 22:29
| 04:29
| 22:32
| 04:26
| 22:35
| 04:23
| 22:38
| 04:20
| 22:40
| 04:17
| 22:43
| 04:14
| 22:46
| 04:12
| 22:49
| 04:09
| 22:52
| 04:06
| 22:55
| 04:04
| 22:58
| 04:01
| 23:00
| 03:58
| 23:03
| 03:56
| 23:06
| 03:54
| 23:08
] 03:51
| 23:11
| 03:49
| 23:13
| 559

05:29-05:32/3

05:25-05:35/10

05:24-05:37/13

05:22-05:37/15

05:21-05:39/18

05:21-05:40/19

05:20-05:39/19

05:19-05:40/21

05:19-05:41/22

05:19-05:41/22

05:19-05:41/22

05:19-05:41/22

05:19-05:41/22

05:19-05:41/22

05:19-05:41/22

05:20-05:42/22

05:20-05:42/22

05:20-05:41/21

337

Table layout: For each day in each month the following matrix apply

Jan

Feb Mar

Licensed user:

FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 9:21/3.0.619

Apr May Jun Jul Aug Sep Oct Nov Dec

1,08 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

950 485 257 338

Idle start wind speed:

|June

| 03:47
| 23:16
| 03:45
| 23:18
| 03:42
| 23:21
| 03:40
| 23:23
] 03:39
| 23:25
| 03:37
| 23:27
] 03:35
| 23:29
] 03:33
| 23:31
| 03:32
| 23:33
] 03:30
| 23:35
1 03:29
| 23:36
] 03:28
| 23:38
| 03:27
| 23:39
] 03:26
| 23:41
1 03:25
| 23:42
| 03:24
| 23:43
| 03:24
| 23:44
| 03:23
| 23:44
] 03:23
| 23:45
| 03:23
| 23:46
| 03:23
| 23:46
| 03:23
| 23:46
] 03:23
| 23:46
| 03:24
| 23:46
| 03:24
| 23:46
] 03:25
| 23:45
| 03:26
| 23:45
| 03:26
| 23:44
| 03:28
| 23:43
] 03:29
| 23:43
|
|
| 604

05:21-05:42/21

05:20-05:41/21

05:21-05:41/20

05:22-05:42/20

05:22-05:41/19

05:22-05:41/19

05:23-05:41/18

05:23-05:40/17

05:24-05:40/16

05:24-05:40/16

05:26-05:40/14

05:26-05:40/14

05:26-05:39/13

05:27-05:40/13

05:27-05:39/12

05:28-05:39/11

05:28-05:39/11

05:29-05:39/10

05:29-05:39/10

05:29-05:39/10

05:30-05:39/9

05:30-05:39/9

05:30-05:40/10

05:30-05:40/10

05:31-05:41/10

05:30-05:41/11

05:30-05:42/12

05:30-05:43/13

05:29-05:42/13

05:29-05:43/14

416

[July

| 03:30
| 23:42
| 03:32
| 23:40
| 03:33
| 23:39
| 03:35
| 23:38
| 03:37
| 23:36
| 03:38
| 23:35
| 03:40
| 23:33
| 03:42
| 23:31
| 03:45
| 23:29
| 03:47
| 23:27
| 03:49
| 23:25
| 03:51
| 23:23
| 03:54
| 23:21
| 03:56
| 23:19
| 03:59
| 23:16
| 04:01
| 23:14
| 04:04
| 23:12
| 04:07
| 23:09
| 04:09
| 23:07
| 04:12
| 23:04
| 04:15
| 23:01
| 04:17
| 22:59
| 04:20
| 22:56
| 04:23
| 22:53
| 04:26
| 22:50
| 04:29
| 22:47
| 04:32
| 22:44
| 04:35
| 22:42
| 04:38
| 22:39
| 04:40
| 22:36
| 04:43
| 22:33
| 593

N NNE ENE E ESE SSE S

SSW WSW W  WNW NNW Sum

655 682 961 1447 1196 618 441 434 8465
Cut in wind speed from power curve

05:29-05:44/15

05:30-05:45/15

05:30-05:45/15

05:29-05:46/17

05:29-05:46/17

05:29-05:47/18

05:28-05:47/19

05:29-05:48/19

05:28-05:48/20

05:28-05:49/21

05:29-05:49/20

05:29-05:50/21

05:28-05:49/21

05:28-05:50/22

05:28-05:50/22

05:28-05:50/22

05:28-05:50/22

05:28-05:50/22

05:29-05:51/22

05:29-05:51/22

05:29-05:51/22

05:29-05:50/21

05:30-05:50/20

05:31-05:50/19

05:31-05:49/18

05:32-05:48/16

05:33-05:48/15

05:34-05:46/12

05:37-05:45/8

543

JAugust | SeptembdiOctober |NovembefDecember

|04:46 | 06:16 | 07:38 [ 08:07 | 09:36
122:30 | 20:48  |19:06 |16:24 | 15:07
|04:49 | 06:18 | 07:41  [08:10 | 09:38
|22:27 | 20:45  |19:03 |16:221 | 15:05
]04:52 | 06:21 | 07:43 | 08:13 | 09:41
|22:23 | 20:42  |18:59  |16:18 | 15:03
|04:55 | 06:24 | 07:46 | 08:16 | 09:43
122:20 | 20:38 | 18:56 | 16:15 | 15:02
|04:58 | 06:27 | 07:49 [ 08:19 | 09:45
|22:17 | 20:35  |18:52  |16:12 | 15:00
]05:01 | 06:30 | 07:52 [ 08:22 | 09:48
|22:14 | 20:31 | 18:49 | 16:09 | 14:59
]05:04 | 06:32 | 07:55 | 08:25 | 09:50
|22:11 | 20:28 | 18:46 | 16:06 | 14:57
]05:07 | 06:35 | 07:57 | 08:28 | 09:52
122:08 | 20:24 | 18:42 | 16:03 | 14:56
]05:10 | 06:38 | 08:00 | 08:32 | 09:54
122:05 |20:21 | 18:39 | 16:01 | 14:55
]05:13 | 06:41 | 08:03 | 08:35 | 09:56
122:01 | 20:18 | 18:36 | 15:58 | 14:54
|05:16 | 06:43 | 08:06 | 08:38 | 09:58
|21:58 | 20:14 | 18:32  |15:55 | 14:53
]05:19 | 06:46 | 08:09 | 08:41 | 10:00
|21:55 | 20:11 | 18:29  |15:52 | 14:52
]05:22 | 06:49 | 08:11 | 08:44 | 10:01
|21:52 | 20:07 |18:26  |15:49 | 14:51
|05:24 | 06:51 | 08:14 | 08:47 | 10:03
|21:48 | 20:04 |18:22  |15:46 | 14:51
]05:27 | 06:54 | 08:17 | 08:50 | 10:04
|21:45 | 20:01 |18:19 |15:44 | 14:50
]05:30 | 06:57 | 08:20 | 08:53 | 10:06
|21:42 | 19:57 | 18:16  |15:41 | 14:50
]05:33 | 07:00 | 08:23 | 08:56 | 10:07
121:39 | 19:54  |18:12  |15:38 | 14:50
]05:36 | 07:02 | 08:26 | 08:59 | 10:08
|21:35 | 19:50 | 18:09  |15:36 | 14:50
]05:39 | 07:05  |08:29  [09:02 | 10:09
121:32 | 19:47  |18:06 |15:33 | 14:50
|05:42 | 07:08 | 08:32  [09:05 |10:10
121:29  |19:43  |18:03 |15:31 | 14:50
|05:45 | 07:11 | 08:34 | 09:08 | 10:11
|21:25  |19:40  |17:59 | 15:28 | 14:50
|05:48 | 07:13 | 08:37  |09:11 | 10:11
|21:22 | 19:37 | 17:56 | 15:26 | 14:51
]05:50 | 07:16 | 08:40 | 09:14 | 10:12
|21:19  |19:33 | 17:53  [15:23 | 14:51
]05:53 | 07:19 | 08:43  [09:17 | 10:12
|21:15  |19:30 | 17:50 | 15:21 | 14:52
|05:56 | 07:21 | 07:46 [ 09:19 | 10:12
|21:12 | 19:26 | 16:46  |15:19 | 14:53
|05:59 | 07:24 | 07:49  [09:22 | 10:12
121:09  |19:23 | 16:43  |15:17 | 14:54
|06:02 | 07:27  |07:52 | 09:25 | 10:12
|21:05 |19:20 | 16:40  |15:15 | 14:55
|06:05 | 07:30 | 07:55 | 09:28 | 10:12
|21:02  |19:16 | 16:37  |15:13 | 14:56
|06:07 | 07:32 | 07:58 [ 09:30 | 10:12
120:58 | 19:13 | 16:34  |15:11 | 14:57
]06:10 | 07:35  |08:01  |09:33 | 10:11
120:55 | 19:09 | 16:31  |15:09 | 14:58

106:13 | |08:04 | ] 10:11
12052 | |16:28 | | 15:00
| 502 | 392 | 308 | 206 | 152

0 0 0 0 0

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

10.6.2016 11:12 / 17 windPRO



Project: Licensed user:
Merkkikallio FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 9:21/3.0.619

SHADOW - Calendar per WTG

Calculation: V136 x 15 x HH172 real case_forest lukeWTG: T12 - T12 _ _
A mptions for sh w calculation Sunshine probability S (Average daily sunshine hours) []
ssumptions for shadow calculations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1,03 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
950 485 257 338 655 682 961 1447 1196 618 441 434 8465
Idle start wind speed: Cut in wind speed from power curve

|January |February|March |April | May |June 1July JAugust | Septembd©October |NovembefDecember

1]10:10 | 09:08 | 07:41 | 06:56 | 05:15 | 03:47 | 03:30 | 04:46 | 06:16 | 07:38 | 08:07 | 09:36
|15:02  [16:25  |17:51 | 20:19 | 21:47 | 23:16 | 23:42 | 22:30 |20:48 | 19:06 | 16:24 | 15:07
2110:09 |09:05 |07:38 | 06:53 |05:12 | 03:45 | 03:32 | 04:49 | 06:19 | 07:41 | 08:10 | 09:38
|15:04 | 16:28  |17:54 | 20:22 | 21:50 | 23:18 | 23:40 | 22:27  |20:45 |19:03 | 16:21 | 15:05
3110:09 ]09:03 | 07:34 | 06:49 |05:09 |03:42 | 03:33 | 04:52 | 06:21 | 07:43 | 08:13 | 09:41
|15:06  |16:31  |17:57 | 20:25 | 21:53 | 23:21 | 23:39 | 22:24  |20:42 | 18:59 | 16:18 | 15:03
4110:08 |09:00 |07:31 | 06:46 | 05:06 | 03:40 | 03:35 | 04:55 | 06:24 | 07:46 | 08:16 | 09:43
|15:08 | 16:35 |18:00 | 20:28 | 21:56 | 23:23 | 23:38  |22:20 |20:38 | 18:56 | 16:15 | 15:02
5]10:06 | 08:57 | 07:28 | 06:42 | 05:03 | 03:39 | 03:37 | 04:58 | 06:27 | 07:49 | 08:19 | 09:46
|15:10 [ 16:38  |18:03  |20:31 | 21:59 | 23:25 | 23:36 | 22:17  |20:35 | 18:52 | 16:12 | 15:00
6]10:05 | 08:54 | 07:24 | 06:39 | 04:59  |03:37 | 03:38 | 05:01 |06:30 |07:52 | 08:22 | 09:48
|15:12 | 16:41 | 18:05 | 20:34 | 22:02 | 23:27 |23:35 |22:14  |20:31 | 18:49 | 16:09 | 14:59
7110:04 | 08:51 | 07:21 | 06:36 | 04:56 | 03:35 | 03:40 | 05:04 | 06:32 | 07:55 | 08:25 | 09:50
|15:14 | 16:44 | 18:08 | 20:36 | 22:05 | 23:29 |23:33  |22:11  |20:28 | 18:46 | 16:06 | 14:57
8110:03 | 08:48 | 07:18 | 06:32 | 04:53 | 03:33 | 03:42 | 05:07 |06:35 |07:57 |08:29 | 09:52
|15:16 | 16:47  |18:11  |20:39 | 22:08 | 23:31  |23:31 |22:08 |20:24 |18:42 | 16:03 | 14:56
9110:01 | 08:45 | 07:14 | 06:29 | 04:50 | 03:32 | 03:45 | 05:10 | 06:38 | 08:00 |08:32 | 09:54
|15:19 [ 16:50 | 18:14 | 20:42 | 22:11 | 23:33 | 23:29 | 22:05 [20:21 | 18:39 | 16:01 | 14:55
10 ] 09:59 | 08:42 | 07:11 | 06:25 | 04:47 | 03:30 | 03:47 | 05:13 | 06:41 | 08:03 | 08:35 | 09:56
|15:21 | 16:53 | 18:17 | 20:45 | 22:14 | 23:35 | 23:27 | 22:01 |20:18 | 18:36 | 15:58 | 14:54
11]09:58 | 08:39 | 07:08 | 06:22 | 04:44 | 03:29 | 03:49 | 05:16 | 06:43 | 08:06 | 08:38 | 09:58
|15:24 | 16:56 | 18:20 | 20:48 | 22:17 | 23:37 | 23:25 |21:58  |20:14 | 18:32 | 15:55 | 14:53
12]09:56 | 08:36 | 07:04 | 06:19  |04:41  |03:28 | 03:51 | 05:19 | 06:46 | 08:09 | 08:41 | 10:00
|15:26 | 16:59 | 18:23 | 20:51 | 22:20 | 23:38 | 23:23 | 21:55  |20:11 | 18:29 | 15:552 | 14:52
13]09:54 | 08:33 | 07:01 | 06:15 | 04:38 | 03:27 | 03:54 | 05:22 | 06:49 | 08:11 | 08:44 | 10:01
|15:29  |17:03 | 18:26 | 20:54 | 22:23 | 23:39 | 23:21  |21:52  |20:07 | 18:26 | 15:49 | 14:51
14 109:52 | 08:29 | 06:57 | 06:12 | 04:35 | 03:26 | 03:56 | 05:24 | 06:51 | 08:14 | 08:47 | 10:03
|15:31 | 17:06 | 18:28 | 20:57 | 22:26 | 23:41 | 23:19  |21:49  |20:04 |18:22 |15:46 | 14:51
15]09:50 | 08:26 | 06:54 | 06:09 | 04:32 | 03:25 | 03:59 | 05:27 | 06:54 | 08:17 | 08:50 | 10:04
|15:34  [17:09  |18:31  |20:59 | 22:29 | 23:42 | 23:16 |21:45 [20:01 | 18:19 | 15:44 | 14:50
16 ]09:48 | 08:23 | 06:51 | 06:05 | 04:29 | 03:24 | 04:01 | 05:30 | 06:57 | 08:20 |08:53 | 10:06
|15:37  |17:12 | 18:34 | 21:02  |22:32 | 23:43 | 23:14  |21:42 [19:57 | 18:16 | 15:41 | 14:50
17 109:46 | 08:20 | 06:47 | 06:02 | 04:26 | 03:24 | 04:04 | 05:33 | 07:00 |08:23 |08:56 | 10:07
|15:40 | 17:15 | 18:37  |21:05 |22:35 | 23:44  |23:12 |21:39 [19:54  |18:12 | 15:38 | 14:50

18 109:44 | 08:17 | 06:44 | 05:58 | 04:23 | 03:23 | 04:07 | 05:36 | 07:02 | 08:26 | 08:59 | 10:08
|15:43  |17:18 | 18:40 | 21:08 | 22:38 | 23:45 | 23:09 |21:35 [19:50 | 18:09 | 15:36 | 14:50
19 ]09:42 | 08:14 | 06:40 | 05:55 | 04:20 | 03:23 | 04:09 | 05:39 | 07:05 | 08:29 | 09:02 | 10:09
|15:46  |17:21 | 18:43 | 21:11 | 22:40 | 23:45 | 23:07 |21:32  |19:47 | 18:06 | 15:33 | 14:50
20109:39 | 08:10 | 06:37 | 05:52 | 04:17 [ 03:23 | 04:12 | 05:42 | 07:08 | 08:32 | 09:05 | 10:10

|15:48 | 17:24 | 18:45 | 21:14 | 22:43 | 23:46 | 23:04 |21:29  |19:43  |18:03 | 15:31 | 14:50
21]09:37 | 08:07 | 06:34 | 05:48 | 04:14 [ 03:23 | 04:15 | 05:45 | 07:11 | 08:34 | 09:08 | 10:11
|15:51 | 17:27 | 18:48 | 21:17 | 22:46 | 23:46 | 23:01  |21:25  |19:40 |17:59 | 15:28 | 14:50
22109:35 | 08:04 | 06:30 | 05:45 | 04:12 [ 03:23 | 04:17 | 05:47 | 07:13 | 08:37 | 09:11 | 10:11
|15:54  [17:30 | 18:51 | 21:20 | 22:49 | 23:46 | 22:59  |21:22  |19:37  |17:56 | 15:26 | 14:51
23]09:32 | 08:01 | 06:27 | 05:42 | 04:09 [03:23 | 04:20 | 05:50 | 07:16 | 08:40 | 09:14 | 10:12

|15:57  |17:33 | 18:54 | 21:23 | 22:52 | 23:46 | 22:56 | 21:19  [19:33  |17:53 | 15:23 | 14:51
24109:30 | 07:57 | 06:23 | 05:38 | 04:06 |03:23 | 04:23 | 05:53 | 07:19 | 08:43 | 09:17 | 10:12
|16:00  |17:36 | 18:57 | 21:26 | 22:55 | 23:46 | 22:53 | 21:15  [19:30  |17:50 | 15:21 | 14:52
25]09:27 | 07:54 | 06:20 | 05:35 | 04:04 | 03:24 | 04:26 | 05:56 | 07:21 | 07:46 | 09:19 | 10:12
|16:03  [17:39  |19:00 | 21:29 | 22:58 | 23:46 | 22:50 | 21:12 [ 19:26 | 16:46 | 15:19 | 14:53
26109:25 | 07:51 | 06:17 | 05:32 | 04:01 [ 03:25 | 04:29 | 05:59 | 07:24 | 07:49 | 09:22 | 10:12
|16:07  |17:42  [19:02 | 21:32 | 23:00 | 23:46 | 22:47 | 21:09 [19:23 | 16:43 | 15:17 | 14:53
27109:22 | 07:48 | 06:13 | 05:28 | 03:58 | 03:25 | 04:32 | 06:02 | 07:27 | 07:52 | 09:25 | 10:12
|16:10 | 17:45  |19:05 | 21:35 | 23:03 | 23:45 | 22:45 |21:05 [19:20 | 16:40 | 15:15 | 14:55
28109:19 | 07:44 | 06:10 | 05:25 | 03:56 | 03:26 | 04:35 | 06:05 | 07:30 | 07:55 | 09:28 | 10:12

|16:13 | 17:48  |19:08 | 21:38 | 23:06 | 23:44 | 22:42  |21:02 |19:16 | 16:37 | 15:12 | 14:56

29 | 09:17 | | 07:06 | 05:22 | 03:54 | 03:28 | 04:37 | 06:07 | 07:32 | 07:58 | 09:30 | 10:12
| 16:16 | | 20:11 | 21:41 | 23:08 | 23:44 | 22:39 | 20:59 ] 19:13 | 16:34 | 15:10 | 14:57
30 | 09:14 | | 07:03 | 05:19 | 03:51 | 03:29 | 04:40 | 06:10 |1 07:35 | 08:01 | 09:33 | 10:12
| 16:19 | | 20:14 | 21:44 | 23:11 | 23:43 | 22:36 | 20:55 | 19:09 | 16:31 | 15:09 | 14:58
31]09:11 | | 07:00 | | 03:49 | | 04:43 | 06:13 | | 08:04 | | 10:11
| 16:22 | | 20:17 | | 23:13 | | 22:33 | 20:52 | | 16:28 | | 15:00
Potential sun hours | 182 | 242 | 363 | 447 | 559 | 604 | 593 | 502 | 392 | 308 | 206 | 152
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

windPRO 3.0.619 by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 10.6.2016 11:12 / 18 windPRO



Project: Licensed user:
Merkkikallio FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 9:21/3.0.619

SHADOW - Calendar per WTG

Calculation: V136 x 15 x HH172 real case_forest lukeWTG: T13 - T13 _ _
A mptions for sh w calculation Sunshine probability S (Average daily sunshine hours) []
ssumptions for shadow calculations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1,03 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
950 485 257 338 655 682 961 1447 1196 618 441 434 8465
Idle start wind speed: Cut in wind speed from power curve

|January |February|March |April | May |June 1July JAugust | Septembd©October |NovembefDecember

1]10:10 | 09:08 | 07:41 | 06:56 | 05:15 | 03:47 | 03:30 | 04:46 | 06:16 | 07:38 | 08:07 | 09:36
|15:02  [16:25  |17:51 | 20:19 | 21:47 | 23:16 | 23:42 | 22:30 |20:48 | 19:06 | 16:24 | 15:07
2110:10 | 09:06 | 07:38 | 06:53 | 05:12 | 03:44 | 03:31 | 04:49 | 06:18 | 07:41 | 08:10 | 09:38
|15:04 | 16:28  |17:54 | 20:22 | 21:50 | 23:19 | 23:41 | 22:27  |20:45  |19:03 | 16:21 | 15:05
3110:09 ]09:03 | 07:34 | 06:49 | 05:09 |03:42 | 03:33 | 04:52 | 06:21 | 07:43 | 08:13 | 09:41
|15:06  |16:31  |17:57 | 20:25 | 21:53 | 23:21 | 23:39 | 22:24  |20:42 | 18:59 | 16:18 | 15:03
4110:08 |09:00 |07:31 | 06:46 | 05:06 | 03:40 | 03:35 | 04:55 | 06:24 | 07:46 | 08:16 | 09:43
|15:07  |16:35 |18:00 | 20:28 | 21:56 | 23:23 | 23:38  |22:21  |20:38 | 18:56 | 16:15 | 15:02
5]10:07 | 08:57 | 07:28 | 06:42 | 05:02 | 03:38 | 03:36 | 04:58 | 06:27 | 07:49 | 08:19 | 09:46
|15:10 [ 16:38  |18:03 | 20:31 | 21:59 | 23:25 | 23:37 | 22:17  |20:35 | 18:52 | 16:12 | 15:00
6]10:05 | 08:54 | 07:24 | 06:39 | 04:59 | 03:37 | 03:38 | 05:01 |06:30 |07:52 | 08:22 | 09:48
|15:12 | 16:41 | 18:05 | 20:34 | 22:02 | 23:27 |23:35 |22:14  |20:31 | 18:49 | 16:09 | 14:59
7110:04 | 08:51 | 07:21 | 06:36 | 04:56 | 03:35 | 03:40 | 05:04 | 06:32 |07:55 | 08:26 | 09:50
|15:14 | 16:44 | 18:08 | 20:36 | 22:05 |23:30  |23:33 |22:11  |20:28 | 18:46 | 16:06 | 14:57
8110:03 |08:48 | 07:18 | 06:32 | 04:53 | 03:33 | 03:42 | 05:07 |06:35 |07:57 |08:29 | 09:52
|15:16 | 16:47  |18:11  |20:39 | 22:08  |23:31 | 23:31  |22:08 |20:25 |18:42 | 16:03 | 14:56
9110:01 | 08:45 | 07:14 | 06:29 | 04:50 | 03:32 | 03:44 | 05:10 | 06:38 | 08:00 |08:32 | 09:54
|15:19 [ 16:50 | 18:14 | 20:42 | 22:11 | 23:33 | 23:30 | 22:05 |20:21 | 18:39 | 16:00 | 14:55
10 ]10:00 | 08:42 | 07:11 | 06:25 | 04:47  |03:30 | 03:47 | 05:13 | 06:41 | 08:03 | 08:35 | 09:56
|15:21 | 16:53 | 18:17 | 20:45 | 22:14 | 23:35 | 23:28 | 22:02 |20:18 | 18:36 | 15:58 | 14:54
11]09:58 | 08:39 | 07:08 | 06:22 | 04:44 | 03:29 | 03:49 | 05:16 | 06:43 | 08:06 | 08:38 | 09:58
|15:24 | 16:56 | 18:20 | 20:48 | 22:17 | 23:37 | 23:26  |21:58  |20:14 | 18:32 | 15:55 | 14:53
12]09:56 | 08:36 | 07:04 | 06:19  |04:41  |03:28 | 03:51 | 05:19 | 06:46 | 08:09 | 08:41 | 10:00
|15:26 | 16:59 | 18:23 | 20:51 | 22:20 | 23:38 | 23:23 | 21:55  |20:11 | 18:29 | 15:552 | 14:52
13]09:54 | 08:33 | 07:01 | 06:15 | 04:38 | 03:27 | 03:54 | 05:21 | 06:49 | 08:12 | 08:44 | 10:02
|15:29  [17:03 | 18:26 | 20:54 | 22:23 | 23:40 | 23:21 | 21:52  |20:07 | 18:26 | 15:49 | 14:51
14 109:52 | 08:30 | 06:57 | 06:12 | 04:35 | 03:26 | 03:56 | 05:24 | 06:52 | 08:14 | 08:47 | 10:03
|15:31 | 17:06 | 18:28 | 20:57 | 22:26 | 23:41 | 23:19  |21:49  |20:04 |18:22 |15:46 | 14:51
15]09:50 | 08:26 | 06:54 | 06:08 | 04:32 | 03:25 | 03:59 | 05:27 | 06:54 | 08:17 | 08:50 | 10:05
|15:34 [ 17:09  |18:31  |20:59 | 22:29 | 23:42 | 23:17  |21:45  [20:01 |18:19 | 15:44 | 14:50
16 ]09:48 | 08:23 | 06:51 | 06:05 | 04:29 | 03:24 | 04:01 | 05:30 | 06:57 | 08:20 |08:53 | 10:06
|15:37  |17:12 | 18:34 | 21:02  |22:32 | 23:43 | 23:14  |21:42 [19:57 | 18:16 | 15:41 | 14:50
17 109:46 | 08:20 | 06:47 | 06:02 | 04:26 | 03:23 | 04:04 | 05:33 | 07:00 |08:23 |08:56 | 10:07
|15:40 | 17:15 | 18:37  |21:05 |22:35 | 23:44  |23:12 |21:39 [19:54  |18:12 | 15:38 | 14:50

18 109:44 | 08:17 | 06:44 | 05:58 | 04:23 | 03:23 | 04:06 | 05:36 | 07:02 | 08:26 | 08:59 | 10:08
|15:43  |17:18 | 18:40 | 21:08 | 22:38 | 23:45 |23:09 |21:35 [19:50 | 18:09 | 15:36 | 14:50
19 ]09:42 | 08:14 | 06:41 | 05:55 | 04:20 | 03:23 | 04:09 | 05:39 | 07:05 | 08:29 | 09:02 | 10:09
|15:45  |17:21 | 18:43 | 21:11 | 22:41 | 23:45 | 23:07 |21:32 |19:47 | 18:06 | 15:33 | 14:50
20]09:40 | 08:10 | 06:37 | 05:52 | 04:17 [ 03:23 | 04:12 | 05:42 | 07:08 | 08:32 | 09:05 | 10:10

|15:48 | 17:24 | 18:46 | 21:14 | 22:44 | 23:46 | 23:04 |21:29  |19:43  |18:03 | 15:31 | 14:50
21]09:37 | 08:07 | 06:34 | 05:48 | 04:14 [03:23 | 04:15 | 05:45 | 07:11 | 08:35 | 09:08 | 10:11
|15:51 | 17:27 | 18:48 | 21:17 | 22:46 | 23:46 | 23:01 |21:25  |19:40 |17:59 | 15:28 | 14:50
22109:35 | 08:04 | 06:30 | 05:45 | 04:12 [ 03:23 | 04:17 | 05:47 | 07:13 | 08:37 | 09:11 | 10:11
|15:54  [17:30 | 18:51 | 21:20 | 22:49 | 23:46 | 22:59 | 21:22  |19:37  |17:56 | 15:26 | 14:50
23]09:32 | 08:01 | 06:27 | 05:42 | 04:09 [03:23 |04:20 | 05:50 | 07:16 | 08:40 | 09:14 | 10:12

|15:57  |17:33 | 18:54 | 21:23 | 22:52 | 23:46 | 22:56 | 21:19  [19:33  |17:53 | 15:23 | 14:51
24109:30 | 07:58 | 06:23 | 05:38 | 04:06 | 03:23 | 04:23 | 05:53 | 07:19 | 08:43 | 09:17 | 10:12
|16:00 | 17:36 | 18:57  |21:26 | 22:55 | 23:46 | 22:53 | 21:15  [19:30  |17:50 | 15:21 | 14:52
25]109:27 | 07:54 | 06:20 | 05:35 | 04:03 | 03:24 | 04:26 | 05:56 | 07:21 | 07:46 | 09:20 | 10:12
|16:03  [17:39  |19:00 | 21:29 | 22:58 | 23:46 | 22:50 | 21:12 | 19:26 | 16:46 | 15:19 | 14:52
26109:25 | 07:51 | 06:17 | 05:32 | 04:01 | 03:25 | 04:29 | 05:59 | 07:24 | 07:49 | 09:22 | 10:13
|16:06 | 17:42  |19:02 | 21:32 | 23:01 | 23:46 | 22:48  |21:09 |19:23 | 16:43 | 15:17 | 14:53
27109:22 | 07:48 | 06:13 | 05:28 | 03:58 | 03:25 | 04:32 | 06:02 | 07:27 | 07:52 | 09:25 | 10:13
|16:10 | 17:45  |19:05 | 21:35 | 23:03 | 23:45 | 22:45 | 21:05 [19:20 | 16:40 | 15:14 | 14:54
28109:19 | 07:44 | 06:10 | 05:25 | 03:56 | 03:26 | 04:35 | 06:05 | 07:30 | 07:55 | 09:28 | 10:12

|16:13 | 17:48  |19:08 | 21:38 | 23:06 | 23:45 | 22:42 |21:02 |19:16 | 16:37 | 15:12 | 14:56

29 | 09:17 | | 07:06 | 05:22 | 03:53 | 03:27 | 04:37 | 06:07 | 07:32 | 07:58 | 09:31 | 10:12
| 16:16 | | 20:11 | 21:41 | 23:09 | 23:44 | 22:39 | 20:59 ] 19:13 | 16:34 | 15:10 | 14:57
30 | 09:14 | | 07:03 | 05:19 | 03:51 | 03:29 | 04:40 | 06:10 |1 07:35 | 08:01 | 09:33 | 10:12
| 16:19 | | 20:14 | 21:44 | 23:11 | 23:43 | 22:36 | 20:55 | 19:09 | 16:31 | 15:08 | 14:58
31]09:11 | | 07:00 | | 03:49 | | 04:43 | 06:13 | | 08:04 | | 10:11
| 16:22 | | 20:17 | | 23:14 | | 22:33 | 20:52 | | 16:28 | | 15:00
Potential sun hours | 182 | 242 | 363 | 447 | 559 | 604 | 594 | 502 | 392 | 308 | 206 | 152
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Licensed user:
Merkkikallio FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 9:21/3.0.619

SHADOW - Calendar per WTG

Calculation: V136 x 15 x HH172 real case_forest lukeWTG: T14 - T14 _ _
A mptions for sh w calculation Sunshine probability S (Average daily sunshine hours) []
ssumptions for shadow calculations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1,03 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
950 485 257 338 655 682 961 1447 1196 618 441 434 8465
Idle start wind speed: Cut in wind speed from power curve

|January |February|March |April | May |June 1July JAugust | Septembd©October |NovembefDecember

1]10:10 | 09:08 | 07:41 | 06:56 | 05:15 | 03:47 | 03:30 | 04:46 | 06:16 | 07:38 | 08:07 | 09:36
|15:02  [16:25  |17:51 | 20:19 | 21:47 | 23:16 | 23:42 | 22:30 |20:48 | 19:06 | 16:24 | 15:07
2110:10 | 09:06 | 07:38 | 06:53 | 05:12 | 03:44 | 03:31 | 04:49 | 06:18 | 07:41 | 08:10 | 09:38
|15:04 | 16:28  |17:54 | 20:22 | 21:50 | 23:19 | 23:41 | 22:27  |20:45  |19:03 | 16:21 | 15:05
3110:09 ]09:03 | 07:34 | 06:49 | 05:09 |03:42 | 03:33 | 04:52 | 06:21 | 07:43 | 08:13 | 09:41
|15:05  [16:31  |17:57 | 20:25 | 21:53 | 23:21 | 23:40 | 22:24  |20:42 | 18:59 | 16:18 | 15:03
4110:08 ]09:00 |07:31 | 06:46 | 05:06 | 03:40 | 03:35 | 04:55 | 06:24 | 07:46 | 08:16 | 09:43
|15:07  |16:34 | 18:00 | 20:28 | 21:56 | 23:23  |23:38  |22:21  |20:38 | 18:56 | 16:15 | 15:01
5]10:07 | 08:57 | 07:28 | 06:42 | 05:02 | 03:38 | 03:36 | 04:58 | 06:27 | 07:49 | 08:19 | 09:46
|15:09  |16:38  |18:03  |20:31 | 21:59 | 23:25 | 23:37 | 22:17  |20:35 | 18:52 | 16:12 | 15:00
6]10:05 |08:54 | 07:24 | 06:39 | 04:59 | 03:37 | 03:38 | 05:01 |06:30 |07:52 | 08:23 | 09:48
|15:12 | 16:41 | 18:05 | 20:34 | 22:02 | 23:28  |23:35 |22:14  |20:31 | 18:49 | 16:09 | 14:58
7110:04 | 08:51 | 07:21 | 06:36 | 04:56 | 03:35 | 03:40 | 05:04 | 06:32 | 07:55 | 08:26 | 09:50
|15:14 | 16:44 | 18:08 | 20:37 | 22:05 |23:30 |23:33  |22:11  |20:28 | 18:46 | 16:06 | 14:57
8110:03 | 08:48 | 07:18 | 06:32 | 04:53 | 03:33 | 03:42 | 05:07 |06:35 |07:57 | 08:29 | 09:52
|15:16 | 16:47  |18:11  |20:39 | 22:08 | 23:32 |23:32 |22:08 |20:25 |18:42 | 16:03 | 14:56
9110:01 | 08:45 | 07:14 | 06:29 | 04:50 | 03:32 | 03:44 | 05:10 | 06:38 | 08:00 |08:32 | 09:54
|15:18 | 16:50 | 18:14 | 20:42 | 22:11 | 23:33 | 23:30 | 22:05 [20:21 | 18:39 | 16:00 | 14:55
10 ]10:00 | 08:42 | 07:11 | 06:25 | 04:47  |03:30 | 03:47 | 05:13 | 06:41 | 08:03 | 08:35 | 09:56
|15:21 | 16:53 | 18:17 | 20:45 | 22:14 | 23:35 | 23:28 | 22:02 |20:18 | 18:36 | 15:58 | 14:54
11]09:58 | 08:39 | 07:08 | 06:22 | 04:44 | 03:29 | 03:49 | 05:16 | 06:43 | 08:06 | 08:38 | 09:58
|15:23 | 16:56 | 18:20 | 20:48 | 22:17 | 23:37 | 23:26  |21:58  |20:14 | 18:32 | 15:55 | 14:53
12]09:56 | 08:36 | 07:04 | 06:19  |04:41  |03:28 | 03:51 | 05:19 | 06:46 | 08:09 | 08:41 | 10:00
|15:26 | 16:59 | 18:23 | 20:51 | 22:20 | 23:38 | 23:24 | 21:55  |20:11 | 18:29 | 15:52 | 14:52
13]09:54 | 08:33 | 07:01 | 06:15 | 04:38 | 03:26 | 03:54 | 05:21 | 06:49 | 08:12 | 08:44 | 10:02
|15:29  [17:03 | 18:26 | 20:54 | 22:23 | 23:40 | 23:21 | 21:52  |20:07 | 18:26 | 15:49 | 14:51
14 109:52 | 08:30 | 06:58 | 06:12 | 04:35 | 03:26 | 03:56 | 05:24 | 06:52 | 08:14 | 08:47 | 10:03
|15:31 | 17:06 | 18:28 | 20:57 | 22:26 | 23:41 | 23:19  |21:49  |20:04 |18:22 |15:46 | 14:51
15]09:50 | 08:26 | 06:54 | 06:08 | 04:32 | 03:25 | 03:59 | 05:27 | 06:54 | 08:17 | 08:50 | 10:05
|15:34  [17:09  |18:31  |21:00 |22:29 | 23:42 | 23:17  |21:45 [20:01 |18:19 | 15:44 | 14:50
16 ]09:48 | 08:23 | 06:51 | 06:05 | 04:29 | 03:24 | 04:01 | 05:30 | 06:57 | 08:20 |08:53 | 10:06
|15:37  |17:12 | 18:34 | 21:02  |22:32 | 23:43 | 23:14  |21:42 [19:57 | 18:16 | 15:41 | 14:50
17 109:46 | 08:20 | 06:47 | 06:02 | 04:26 | 03:23 | 04:04 | 05:33 | 07:00 |08:23 |08:56 | 10:07
|15:40 | 17:15 | 18:37  |21:05 |22:35 | 23:44  |23:12 |21:39 [19:54  |18:12 | 15:38 | 14:50

18 109:44 | 08:17 | 06:44 | 05:58 | 04:23 | 03:23 | 04:06 | 05:36 | 07:02 | 08:26 | 08:59 | 10:08
|15:43  |17:18 | 18:40 | 21:08 | 22:38 | 23:45 |23:09 |21:35 [19:50 | 18:09 | 15:36 | 14:50
19 ]09:42 | 08:14 | 06:41 | 05:55 | 04:20 | 03:23 | 04:09 | 05:39 | 07:05 | 08:29 | 09:02 | 10:09
|15:45  |17:21 | 18:43 | 21:11 | 22:41 | 23:45 | 23:07 |21:32 |19:47 | 18:06 | 15:33 | 14:50
20]09:40 | 08:11 | 06:37 | 05:52 | 04:17 [ 03:22 | 04:12 | 05:42 | 07:08 | 08:32 | 09:05 | 10:10

|15:48 | 17:24 | 18:46 | 21:14 | 22:44 | 23:46 | 23:04 |21:29  [19:43  |18:03 | 15:31 | 14:50
21]09:37 | 08:07 | 06:34 | 05:48 | 04:14 [ 03:22 | 04:15 | 05:45 | 07:11 | 08:35 | 09:08 | 10:11
|15:51  |17:27 | 18:48 | 21:17 | 22:47 | 23:46 | 23:02  |21:26  |19:40 |17:59 | 15:28 | 14:50
22109:35 | 08:04 | 06:30 | 05:45 | 04:11 [ 03:23 | 04:17 | 05:47 | 07:13 | 08:37 | 09:11 | 10:11
|15:54  [17:30  |18:51 | 21:20 | 22:49 | 23:46 | 22:59 | 21:22  |19:37  |17:56 | 15:26 | 14:50
23]09:32 | 08:01 | 06:27 | 05:42 | 04:09 [03:23 |04:20 | 05:50 | 07:16 | 08:40 | 09:14 | 10:12

|15:57  |17:33 | 18:54 | 21:23 | 22:52 | 23:47 | 22:56 | 21:19  [19:33 | 17:53 | 15:23 | 14:51
24109:30 | 07:58 | 06:23 | 05:38 | 04:06 | 03:23 | 04:23 | 05:53 | 07:19 | 08:43 | 09:17 | 10:12
|16:00 | 17:36 | 18:57  |21:26 | 22:55 | 23:46 | 22:53 | 21:15  [19:30  |17:50 | 15:21 | 14:52
25]109:27 | 07:54 | 06:20 | 05:35 | 04:03 | 03:24 | 04:26 | 05:56 | 07:21 | 07:46 | 09:20 | 10:13
|16:03  [17:39  |19:00 | 21:29 | 22:58 | 23:46 | 22:50 | 21:12 | 19:26 | 16:46 | 15:19 | 14:52
26109:25 | 07:51 | 06:17 | 05:32 | 04:01 | 03:24 | 04:29 | 05:59 | 07:24 | 07:49 | 09:22 | 10:13
|16:06 | 17:42  [19:02 | 21:32 | 23:01 | 23:46 | 22:48  |21:09 |19:23  |16:43 | 15:17 | 14:53
27109:22 | 07:48 | 06:13 | 05:28 | 03:58 | 03:25 | 04:32 | 06:02 | 07:27 | 07:52 | 09:25 | 10:13
|16:10 | 17:45  |19:05 | 21:35 | 23:03 | 23:45 | 22:45 | 21:05 [19:20 | 16:40 | 15:14 | 14:54
28109:19 | 07:44 | 06:10 | 05:25 | 03:56 | 03:26 | 04:34 | 06:04 | 07:30 | 07:55 | 09:28 | 10:12

|16:13 | 17:48  |19:08 | 21:38 | 23:06 | 23:45 | 22:42 |21:02 |19:16 | 16:37 | 15:12 | 14:56

29 | 09:17 | | 07:06 | 05:22 | 03:53 | 03:27 | 04:37 | 06:07 | 07:32 | 07:58 | 09:31 | 10:12
| 16:16 | | 20:11 | 21:41 | 23:09 | 23:44 | 22:39 | 20:59 ] 19:13 | 16:34 | 15:10 | 14:57
30 | 09:14 | | 07:03 | 05:19 | 03:51 | 03:29 | 04:40 | 06:10 |1 07:35 | 08:01 | 09:33 | 10:12
| 16:19 | | 20:14 | 21:44 | 23:11 | 23:43 | 22:36 | 20:55 | 19:09 | 16:31 | 15:08 | 14:58
31]09:11 | | 07:00 | | 03:49 | | 04:43 | 06:13 | | 08:04 | | 10:11
| 16:22 | | 20:17 | | 23:14 | | 22:33 | 20:52 | | 16:27 | | 15:00
Potential sun hours | 182 | 242 | 363 | 447 | 559 | 604 | 594 | 502 | 392 | 308 | 206 | 151
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Licensed user:
Merkkikallio FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 9:21/3.0.619

SHADOW - Calendar per WTG

Calculation: V136 x 15 x HH172 real case_forest lukeWTG: T15 - T15 _ _
A mptions for sh w calculation Sunshine probability S (Average daily sunshine hours) []
ssumptions for shadow calculations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1,03 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
950 485 257 338 655 682 961 1447 1196 618 441 434 8465
Idle start wind speed: Cut in wind speed from power curve

|January |February|March |April | May |June 1July JAugust | Septembd©October |NovembefDecember

1]10:10 | 09:08 | 07:41 | 06:56 | 05:15 | 03:47 | 03:30 | 04:46 | 06:16 | 07:38 | 08:07 | 09:36
|15:02  [16:25  |17:51 | 20:19 | 21:47 | 23:16 | 23:42 | 22:30 |20:48 | 19:06 | 16:24 | 15:07
2110:10 | 09:06 | 07:38 | 06:53 | 05:12 | 03:45 | 03:32 | 04:49 | 06:19 | 07:41 | 08:10 | 09:38
|15:04 | 16:28  |17:54 | 20:22 | 21:50 | 23:18 | 23:41 | 22:27  |20:45 |19:03 | 16:21 | 15:05
3110:09 ]09:03 | 07:34 | 06:49  |05:09 |03:42 | 03:33 | 04:52 | 06:21 | 07:44 | 08:13 | 09:41
|15:06  [16:31  |17:57 | 20:25 | 21:53 | 23:21 | 23:39 | 22:24 | 20:42 | 18:59 | 16:18 | 15:03
4110:08 |09:00 |07:31 | 06:46 | 05:06 | 03:40 | 03:35 | 04:55 | 06:24 | 07:46 | 08:16 | 09:43
|15:08 | 16:35 |18:00 | 20:28 | 21:56 | 23:23 | 23:38  |22:21  |20:38 | 18:56 | 16:15 | 15:02
5]10:07 | 08:57 | 07:28 | 06:43 | 05:03 | 03:39 | 03:37 | 04:58 | 06:27 | 07:49 | 08:19 | 09:46
|15:10  [16:38  |18:03 | 20:31 | 21:59 | 23:25 | 23:36 | 22:17  |20:35 | 18:52 | 16:12 | 15:00
6]10:05 | 08:54 | 07:24 | 06:39 | 04:59  |03:37 | 03:38 | 05:01 |06:30 |07:52 | 08:22 | 09:48
|15:12 | 16:41 | 18:06 | 20:34 | 22:02 | 23:27 |23:35 |22:14  |20:31 | 18:49 | 16:09 | 14:59
7110:04 | 08:51 | 07:21 | 06:36 | 04:56 | 03:35 | 03:40 | 05:04 | 06:32 |07:55 | 08:26 | 09:50
|15:14 | 16:44 | 18:08 | 20:36 | 22:05 | 23:29 |23:33  |22:11  |20:28 | 18:46 | 16:06 | 14:57
8110:03 | 08:48 | 07:18 | 06:32 | 04:53 | 03:33 | 03:42 | 05:07 |06:35 |07:57 |08:29 | 09:52
|15:16 | 16:47  |18:11  |20:39 | 22:08  |23:31 | 23:31  |22:08 |20:25 |18:42 | 16:03 | 14:56
9110:01 | 08:45 | 07:14 | 06:29 | 04:50 | 03:32 | 03:45 | 05:10 | 06:38 | 08:00 | 08:32 | 09:54
|15:19 [ 16:50 | 18:14 | 20:42 | 22:11 | 23:33 | 23:29 | 22:05 [20:21 | 18:39 | 16:01 | 14:55
10 ]10:00 | 08:42 | 07:11 | 06:25 | 04:47 | 03:30 | 03:47 | 05:13 | 06:41 | 08:03 | 08:35 | 09:56
|15:21 | 16:53 | 18:17 | 20:45 | 22:14 | 23:35 | 23:28 | 22:02 |20:18 | 18:36 | 15:58 | 14:54
11]09:58 | 08:39 | 07:08 | 06:22 | 04:44 | 03:29 | 03:49 | 05:16 | 06:43 | 08:06 | 08:38 | 09:58
|15:24 | 16:56 | 18:20 | 20:48 | 22:17 | 23:37 | 23:25 |21:58  |20:14 | 18:32 | 15:55 | 14:53
12]09:56 | 08:36 | 07:04 | 06:19  |04:41  |03:28 | 03:51 | 05:19 | 06:46 | 08:09 | 08:41 | 10:00
|15:26  [17:00  |18:23  |20:51 | 22:20 | 23:38 | 23:23 | 21:55  |20:11 | 18:29 | 15:52 | 14:52
13]09:54 | 08:33 | 07:01 | 06:15 | 04:38 | 03:27 | 03:54 | 05:22 | 06:49 | 08:12 | 08:44 | 10:02
|15:29  [17:03 | 18:26 | 20:54 | 22:23 | 23:40 | 23:21  |21:52  |20:07 | 18:26 | 15:49 | 14:51
14 109:52 | 08:30 | 06:58 | 06:12 | 04:35 | 03:26 | 03:56 | 05:24 | 06:52 | 08:14 | 08:47 | 10:03
|15:31 | 17:06 | 18:29 | 20:57 | 22:26 | 23:41 | 23:19  |21:49  |20:04 |18:22 | 15:46 | 14:51
15]09:50 | 08:26 | 06:54 | 06:09 | 04:32 | 03:25 |03:59 | 05:27 | 06:54 | 08:17 | 08:50 | 10:05
|15:34 [ 17:09  |18:31  |20:59 | 22:29 | 23:42 | 23:17  |21:45  [20:01 |18:19 | 15:44 | 14:50
16 ]09:48 | 08:23 | 06:51 | 06:05 | 04:29 | 03:24 | 04:01 | 05:30 | 06:57 | 08:20 |08:53 | 10:06
|15:37  |17:12 | 18:34 | 21:02  |22:32 | 23:43 | 23:14  |21:42 [19:57 | 18:16 | 15:41 | 14:50
17 109:46 | 08:20 | 06:47 | 06:02 | 04:26 | 03:24 | 04:04 | 05:33 | 07:00 |08:23 |08:56 | 10:07
|15:40 | 17:15 | 18:37  |21:05 |22:35 | 23:44  |23:12 |21:39 [19:54  |18:12 | 15:38 | 14:50

18 109:44 | 08:17 | 06:44 | 05:58 | 04:23 | 03:23 | 04:07 | 05:36 | 07:02 | 08:26 | 08:59 | 10:08
|15:43  |17:18 | 18:40 | 21:08 | 22:38 | 23:45 | 23:09 |21:35 [19:50 | 18:09 | 15:36 | 14:50
19 ]09:42 | 08:14 | 06:41 | 05:55 | 04:20 | 03:23 | 04:09 | 05:39 | 07:05 | 08:29 | 09:02 | 10:09
|15:46  |17:21 | 18:43 | 21:11 | 22:41 | 23:45 | 23:07 |21:32  |19:47 | 18:06 | 15:33 | 14:50
20]09:40 | 08:10 | 06:37 | 05:52 | 04:17 [ 03:23 | 04:12 | 05:42 | 07:08 | 08:32 | 09:05 | 10:10

|15:48 | 17:24 | 18:46 | 21:14 | 22:43 | 23:46 | 23:04 |21:29  [19:43  |18:03 | 15:31 | 14:50
21]09:37 | 08:07 | 06:34 | 05:48 | 04:14 [ 03:23 | 04:15 | 05:45 | 07:11 | 08:35 | 09:08 | 10:11
|15:51 | 17:27 | 18:48 | 21:17 | 22:46 | 23:46 | 23:01 |21:25  |19:40 |17:59 | 15:28 | 14:50
22109:35 | 08:04 | 06:30 | 05:45 | 04:12 [ 03:23 | 04:17 | 05:48 | 07:13 | 08:37 | 09:11 | 10:11
|15:54  [17:30 | 18:51 | 21:20 | 22:49 | 23:46 | 22:59 | 21:22  |19:37  |17:56 | 15:26 | 14:51
23]09:32 | 08:01 | 06:27 | 05:42 | 04:09 [03:23 | 04:20 | 05:50 | 07:16 | 08:40 | 09:14 | 10:12

|15:57  |17:33 | 18:54 | 21:23 | 22:52 | 23:46 | 22:56 | 21:19  [19:33  |17:53 | 15:23 | 14:51
24109:30 | 07:58 | 06:23 | 05:38 | 04:06 | 03:23 | 04:23 | 05:53 | 07:19 | 08:43 | 09:17 | 10:12
|16:00 | 17:36 | 18:57  |21:26 | 22:55 | 23:46 | 22:53 | 21:15  [19:30  |17:50 | 15:21 | 14:52
25]109:27 | 07:54 | 06:20 | 05:35 | 04:04 | 03:24 | 04:26 | 05:56 | 07:22 | 07:46 | 09:19 | 10:12
|16:03  [17:39  [19:00 | 21:29 | 22:58 | 23:46 | 22:50 | 21:12 [ 19:26 | 16:46 | 15:19 | 14:53
26109:25 | 07:51 | 06:17 | 05:32 | 04:01 [ 03:25 | 04:29 | 05:59 | 07:24 | 07:49 | 09:22 | 10:12
|16:07  |17:42  [19:02 | 21:32 | 23:00 | 23:46 | 22:47  |21:09 |19:23 | 16:43 | 15:17 | 14:54
27109:22 | 07:48 | 06:13 | 05:28 | 03:58 | 03:25 | 04:32 | 06:02 | 07:27 | 07:52 | 09:25 | 10:12
|16:10 | 17:45  |19:05 | 21:35 | 23:03 | 23:45 | 22:45 |21:05 [19:20 | 16:40 | 15:15 | 14:55
28109:19 | 07:44 | 06:10 | 05:25 | 03:56 | 03:26 | 04:35 | 06:05 | 07:30 | 07:55 | 09:28 | 10:12

|16:13 | 17:48  |19:08 | 21:38 | 23:06 | 23:44 | 22:42  |21:02 |19:16 | 16:37 | 15:13 | 14:56

29 | 09:17 | | 07:06 | 05:22 | 03:54 | 03:28 | 04:38 | 06:07 | 07:32 | 07:58 | 09:31 | 10:12
| 16:16 | | 20:11 | 21:41 | 23:08 | 23:44 | 22:39 | 20:59 ] 19:13 | 16:34 | 15:11 | 14:57
30 | 09:14 | | 07:03 | 05:19 | 03:51 | 03:29 | 04:40 | 06:10 |1 07:35 | 08:01 | 09:33 | 10:12
| 16:19 | | 20:14 | 21:44 | 23:11 | 23:43 | 22:36 | 20:55 | 19:09 | 16:31 | 15:09 | 14:58
31]09:11 | | 07:00 | | 03:49 | | 04:43 | 06:13 | | 08:04 | | 10:11
| 16:22 | | 20:17 | | 23:14 | | 22:33 | 20:52 | | 16:28 | | 15:00
Potential sun hours | 182 | 242 | 363 | 447 | 559 | 604 | 593 | 502 | 392 | 308 | 206 | 152
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Licensed user:
Merkkikallio FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 9:21/3.0.619

SHADOW - Calendar per WTG

Calculation: V136 x 15 x HH172 real case_forest lukeWTG: T2 - T2 y _ _
A mptions for sh w calculation Sunshine probability S (Average daily sunshine hours) []
ssumptions for shadow calculations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1,03 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
950 485 257 338 655 682 961 1447 1196 618 441 434 8465
Idle start wind speed: Cut in wind speed from power curve

|January |February|March |April | May |June 1July JAugust | Septembd©October |NovembefDecember

1]10:10 | 09:08 | 07:41 | 06:56 | 05:15 | 03:47 | 03:30 | 04:46 | 06:16 | 07:38 | 08:07 | 09:36
|15:02  |16:25  |17:51 | 20:19 | 21:46 | 23:16 | 23:42  |22:30 |20:48 | 19:06 | 16:24 | 15:07
2110:09 ]09:05 |07:38 | 06:53 |05:12 | 03:44 | 03:31 | 04:49 | 06:18 | 07:41 | 08:10 | 09:38
|15:04 | 16:28  |17:54 | 20:22 | 21:49 | 23:18 | 23:40 | 22:26  |20:45 |19:02 | 16:21 | 15:05
3110:08 ]09:02 | 07:34 | 06:49 | 05:09 |03:42 | 03:33 | 04:52 | 06:21 | 07:43 | 08:13 | 09:41
|15:05  [16:31  |17:57 | 20:25 | 21:52 | 23:21 | 23:39 | 22:23  |20:41 | 18:59 | 16:18 | 15:03
4110:07 ]09:00 |07:31 | 06:46 | 05:06 | 03:40 | 03:35 | 04:55 | 06:24 | 07:46 | 08:16 | 09:43
|15:07  |16:34  |17:59 | 20:28 | 21:55 | 23:23 | 23:38  |22:20 |20:38 | 18:56 | 16:15 | 15:01
5]10:06 | 08:57 | 07:28 | 06:42 | 05:02 | 03:38 | 03:36 | 04:58 | 06:27 | 07:49 | 08:19 | 09:45
|15:09  |16:38  |18:02  |20:31 | 21:58 | 23:25 | 23:36 | 22:17  |20:35 | 18:52 | 16:12 | 15:00
6]10:05 | 08:54 | 07:24 | 06:39 | 04:59 | 03:37 | 03:38 |05:01 |06:29 |07:52 | 08:22 | 09:48
|15:12 | 16:41 | 18:05 | 20:33 | 22:02 | 23:27 |23:35 |22:14  |20:31 | 18:49 | 16:09 | 14:58
7110:04 | 08:51 | 07:21 | 06:36 | 04:56 | 03:35 | 03:40 | 05:04 | 06:32 |07:54 | 08:25 | 09:50
|15:14 | 16:44 | 18:08 | 20:36 | 22:05 | 23:29  |23:33  |22:11  |20:28 | 18:46 | 16:06 | 14:57
8110:02 |08:48 | 07:18 | 06:32 | 04:53 | 03:33 | 03:42 | 05:07 |06:35 |07:57 |08:28 | 09:52
|15:16 | 16:47  |18:11  |20:39 | 22:08 | 23:31  |23:31 |22:08 |20:24 |18:42 | 16:03 | 14:56
9110:01 | 08:45 | 07:14 | 06:29 | 04:50 | 03:32 | 03:44 | 05:10 | 06:38 | 08:00 |08:31 | 09:54
|15:18 | 16:50 | 18:14 | 20:42 | 22:11 | 23:33 | 23:29 | 22:05 [20:21 | 18:39 | 16:00 | 14:55
10 ]09:59 | 08:42 | 07:11 | 06:25 | 04:47 | 03:30 | 03:47 | 05:13 | 06:40 | 08:03 | 08:34 | 09:56
|15:21 | 16:53 | 18:17 | 20:45 | 22:14 | 23:35 | 23:27 | 22:01 |20:18 | 18:35 | 15:57 | 14:54
11]09:58 | 08:39 | 07:07 | 06:22 | 04:44 | 03:29 | 03:49 | 05:16 | 06:43 | 08:06 | 08:38 | 09:58
|15:23 | 16:56 | 18:20 | 20:48 | 22:17 | 23:36 | 23:25 |21:58  |20:14 | 18:32 | 15:55 | 14:53
12]09:56 | 08:36 | 07:04 | 06:19  |04:41  |03:28 | 03:51 | 05:18 | 06:46 | 08:08 | 08:41 | 10:00
|15:26 | 16:59 | 18:23 | 20:51 | 22:20 | 23:38 | 23:23 | 21:55  |20:11 | 18:29 | 15:552 | 14:52
13]09:54 | 08:32 | 07:01 | 06:15 | 04:37 | 03:27 | 03:54 | 05:21 | 06:49 | 08:11 | 08:44 | 10:01
|15:29  [17:02 | 18:25 | 20:54 | 22:23 | 23:39 | 23:21 | 21:52  |20:07 | 18:25 | 15:49 | 14:51
14 109:52 | 08:29 | 06:57 | 06:12 | 04:34 | 03:26 | 03:56 | 05:24 | 06:51 | 08:14 | 08:47 | 10:03
|15:31 | 17:06 | 18:28 | 20:56 | 22:26 | 23:41 | 23:19  |21:48  |20:04 |18:22 |15:46 | 14:51
15]09:50 | 08:26 | 06:54 | 06:08 | 04:31 | 03:25 | 03:59 | 05:27 | 06:54 | 08:17 | 08:50 | 10:04
|15:34 | 17:09  |18:31  |20:59 | 22:29 | 23:42 | 23:16  |21:45  [20:00 |18:19 | 15:44 | 14:50
16 ]09:48 | 08:23 | 06:51 | 06:05 | 04:29 | 03:24 | 04:01 | 05:30 | 06:57 | 08:20 |08:53 | 10:06
|15:37  |17:12 | 18:34 | 21:02  |22:32 | 23:43 | 23:14  |21:42 [19:57 | 18:16 | 15:41 | 14:50
17 109:46 | 08:20 | 06:47 | 06:02 | 04:26 | 03:23 | 04:04 | 05:33 | 07:00 |08:23 |08:56 | 10:07
|15:40 | 17:15 | 18:37  |21:05 |22:34 | 23:44 | 23:12 |21:39 [19:54  |18:12 | 15:38 | 14:50

18 109:44 | 08:17 | 06:44 | 05:58 | 04:23 | 03:23 | 04:06 | 05:36 | 07:02 | 08:26 | 08:59 | 10:08
|15:42  |17:18 | 18:40 | 21:08 | 22:37  |23:44  |23:09 |21:35 [19:50 | 18:09 | 15:36 | 14:50
19]09:42 | 08:13 | 06:40 | 05:55 | 04:20 | 03:23 | 04:09 | 05:39 | 07:05 | 08:29 | 09:02 | 10:09
|15:45  |17:21 | 18:43  |21:11 | 22:40 | 23:45 | 23:06 |21:32  |19:47 | 18:06 | 15:33 | 14:50
20109:39 | 08:10 | 06:37 | 05:52 | 04:17 [ 03:23 | 04:12 | 05:42 | 07:08 | 08:31 | 09:05 | 10:10

|15:48 | 17:24 | 18:45 | 21:14 | 22:43 | 23:46 | 23:04 |21:29  |19:43  |18:02 | 15:31 | 14:50
21]09:37 | 08:07 | 06:34 | 05:48 | 04:14 [ 03:23 | 04:15 | 05:44 | 07:10 | 08:34 | 09:08 | 10:11
|15:51 | 17:27 | 18:48 | 21:17 | 22:46 | 23:46 | 23:01  |21:25  |19:40 |17:59 | 15:28 | 14:50
22109:35 | 08:04 | 06:30 | 05:45 | 04:11 [ 03:23 | 04:17 | 05:47 | 07:13 | 08:37 | 09:11 | 10:11
|15:54  |17:30  |18:51 | 21:20 | 22:49 | 23:46 | 22:58 | 21:22  |19:36 | 17:56 | 15:26 | 14:50
23]09:32 | 08:01 | 06:27 | 05:42 | 04:09 [03:23 | 04:20 | 05:50 | 07:16 | 08:40 | 09:14 | 10:12

|15:57  |17:33 | 18:54 | 21:23 | 22:52 | 23:46 | 22:56 | 21:19  [19:33  |17:53 | 15:23 | 14:51
24109:30 | 07:57 | 06:23 | 05:38 | 04:06 |03:23 | 04:23 | 05:53 | 07:19 | 08:43 | 09:16 | 10:12
|16:00 | 17:36 | 18:57 | 21:26 | 22:55 | 23:46 | 22:53 | 21:15  [19:30 | 17:49 | 15:21 | 14:52
25]109:27 | 07:54 | 06:20 | 05:35 | 04:03 | 03:24 | 04:26 | 05:56 | 07:21 | 07:46 | 09:19 | 10:12
|16:03  |17:39 | 18:59 | 21:29 | 22:57 | 23:46 | 22:50 | 21:12 | 19:26 | 16:46 | 15:19 | 14:52
26109:24 | 07:51 | 06:16 | 05:32 | 04:01 | 03:25 | 04:29 | 05:59 | 07:24 | 07:49 | 09:22 | 10:12
|16:06 | 17:42  |19:02 | 21:32 | 23:00 | 23:45 | 22:47 | 21:09 [19:23 | 16:43 | 15:17 | 14:53
27109:22 | 07:47 | 06:13 | 05:28 | 03:58 | 03:25 |04:32 | 06:02 | 07:27 | 07:52 | 09:25 | 10:12
|16:09 | 17:45  |19:05 | 21:35 | 23:03 | 23:45 | 22:44  |21:05 [19:19 | 16:40 | 15:14 | 14:54
28109:19 | 07:44 | 06:10 | 05:25 | 03:56 | 03:26 | 04:34 | 06:04 | 07:30 | 07:55 | 09:28 | 10:12

|16:13 | 17:48  |19:08 | 21:37 | 23:06 | 23:44 | 22:41  |21:02 |19:16 | 16:37 | 15:12 | 14:56

29 1 09:16 | | 07:06 | 05:22 | 03:53 | 03:27 | 04:37 | 06:07 | 07:32 | 07:58 | 09:30 | 10:12
| 16:16 | | 20:11 | 21:40 | 23:08 | 23:43 | 22:39 | 20:58 ] 19:13 | 16:34 | 15:10 | 14:57
30 | 09:14 | | 07:03 | 05:18 | 03:51 | 03:29 | 04:40 | 06:10 |1 07:35 | 08:01 | 09:33 | 10:11
| 16:19 | | 20:14 | 21:43 | 23:11 | 23:43 | 22:36 | 20:55 | 19:09 | 16:30 | 15:08 | 14:58
31]09:11 | | 06:59 | | 03:49 | | 04:43 | 06:13 | | 08:04 | | 10:11
| 16:22 | | 20:16 | | 23:13 | | 22:33 | 20:52 | | 16:27 | | 15:00
Potential sun hours | 182 | 242 | 363 | 447 | 559 | 604 | 593 | 502 | 392 | 308 | 206 | 152
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Licensed user:
Merkkikallio FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 9:21/3.0.619

SHADOW - Calendar per WTG

Calculation: V136 x 15 x HH172 real case_forest lukeWTG: T3 - T3 y _ _
A mptions for sh w calculation Sunshine probability S (Average daily sunshine hours) []
ssumptions for shadow calculations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1,03 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
950 485 257 338 655 682 961 1447 1196 618 441 434 8465
Idle start wind speed: Cut in wind speed from power curve

|January |February|March |April | May |June 1July JAugust | Septembd©October |NovembefDecember

1]10:10 | 09:08 | 07:41 | 06:56 | 05:15 | 03:47 | 03:30 | 04:46 | 06:16 | 07:38 | 08:07 | 09:36
|15:02  [16:25  |17:51 | 20:19 | 21:46 | 23:16 | 23:41 | 22:29  |20:48 | 19:06 | 16:24 | 15:07
2110:09 |09:05 |07:38 | 06:53 |05:12 | 03:45 | 03:32 | 04:49 | 06:18 | 07:41 | 08:10 | 09:38
|15:04 | 16:28  |17:54 | 20:22 | 21:49 | 23:18 | 23:40 | 22:26  |20:45 |19:02 | 16:21 | 15:05
3110:08 ]09:02 | 07:34 | 06:49 | 05:09 |03:42 | 03:33 | 04:52 | 06:21 | 07:43 | 08:13 | 09:41
|15:06  [16:31  |17:57 | 20:25 | 21:52 | 23:21 | 23:39 | 22:23  |20:41 | 18:59 | 16:18 | 15:03
4110:07 ]09:00 |07:31 | 06:46 | 05:06 | 03:40 | 03:35 | 04:55 | 06:24 | 07:46 | 08:16 | 09:43
|15:08 | 16:34  |18:00 | 20:28 | 21:55 | 23:23  |23:38  |22:20 |20:38 | 18:56 | 16:15 | 15:02
5]10:06 | 08:57 | 07:28 | 06:42 | 05:02 | 03:39 | 03:37 | 04:58 | 06:27 | 07:49 | 08:19 | 09:45
|15:10  [16:38  |18:02 | 20:31 | 21:58 | 23:25 | 23:36 | 22:17  |20:35 | 18:52 | 16:12 | 15:00
6]10:05 | 08:54 | 07:24 | 06:39 | 04:59  |03:37 | 03:38 | 05:01 |06:29 |07:52 | 08:22 | 09:48
|15:12 | 16:41 | 18:05 | 20:33 | 22:01  |23:27 |23:35 |22:14  |20:31 | 18:49 | 16:09 | 14:59
7110:04 | 08:51 | 07:21 | 06:36 | 04:56 | 03:35 | 03:40 | 05:04 | 06:32 |07:54 | 08:25 | 09:50
|15:14 | 16:44 | 18:08 | 20:36 | 22:04 | 23:29 |23:33  |22:11  |20:28 | 18:46 | 16:06 | 14:57
8110:02 |08:48 | 07:18 | 06:32 | 04:53 | 03:33 | 03:42 | 05:07 |06:35 |07:57 | 08:28 | 09:52
|15:16 | 16:47  |18:11  |20:39 | 22:08 | 23:31  |23:31 |22:08 |20:24 |18:42 | 16:03 | 14:56
9110:01 | 08:45 | 07:14 | 06:29 | 04:50 | 03:32 | 03:45 | 05:10 | 06:38 | 08:00 | 08:31 | 09:54
|15:19 [ 16:50 | 18:14 | 20:42 | 22:11 | 23:33 | 23:29 | 22:05 [20:21 | 18:39 | 16:00 | 14:55
10 ] 09:59 | 08:42 | 07:11 | 06:25 | 04:47 | 03:30 | 03:47 | 05:13 | 06:40 | 08:03 | 08:34 | 09:56
|15:21 | 16:53 | 18:17 | 20:45 | 22:14 | 23:35 | 23:27 | 22:01 |20:18 | 18:35 | 15:58 | 14:54
11]09:58 | 08:39 | 07:07 | 06:22 | 04:44  |03:29 | 03:49 | 05:16 | 06:43 | 08:06 | 08:38 | 09:58
|15:24 | 16:56 | 18:20 | 20:48 | 22:17 | 23:36 | 23:25 |21:58  |20:14 | 18:32 | 15:55 | 14:53
12]09:56 | 08:36 | 07:04 | 06:19  |04:41  |03:28 | 03:51 | 05:19 | 06:46 | 08:08 | 08:41 | 10:00
|15:26 | 16:59 | 18:23 | 20:51 | 22:20 | 23:38 | 23:23 | 21:55  |20:11 | 18:29 | 15:52 | 14:52
13]09:54 | 08:32 | 07:01 | 06:15  |04:38 | 03:27 | 03:54 | 05:21 | 06:49 | 08:11 | 08:44 | 10:01
|15:29  [17:03 | 18:26 | 20:54 | 22:23 | 23:39 | 23:21  |21:52  |20:07 | 18:25 | 15:49 | 14:51
14 109:52 | 08:29 | 06:57 | 06:12 | 04:35 | 03:26 | 03:56 | 05:24 | 06:51 | 08:14 | 08:47 | 10:03
|15:31 | 17:06 | 18:28 | 20:56 | 22:26 | 23:40 | 23:19  |21:48  |20:04 |18:22 |15:46 | 14:51
15]09:50 | 08:26 | 06:54 | 06:08 | 04:32 | 03:25 | 03:59 | 05:27 | 06:54 | 08:17 | 08:50 | 10:04
|15:34 | 17:09  |18:31  |20:59 | 22:29 | 23:42 | 23:16  |21:45  [20:00 |18:19 | 15:44 | 14:50
16 ]09:48 | 08:23 | 06:51 | 06:05 | 04:29 | 03:24 | 04:01 | 05:30 | 06:57 | 08:20 |08:53 | 10:06
|15:37  |17:12 | 18:34 | 21:02  |22:31 | 23:43 | 23:14  |21:42 |19:57 | 18:16 | 15:41 | 14:50
17 109:46 | 08:20 | 06:47 | 06:02 | 04:26 | 03:24 | 04:04 | 05:33 | 07:00 |08:23 |08:56 | 10:07
|15:40 | 17:15 | 18:37 | 21:05 |22:34 | 23:44 | 23:11  |21:39 [19:54 | 18:12 | 15:38 | 14:50

18 109:44 | 08:17 | 06:44 | 05:58 | 04:23 | 03:23 | 04:06 | 05:36 | 07:02 | 08:26 | 08:59 | 10:08
|15:43  |17:18 | 18:40 | 21:08 | 22:37  |23:44  |23:09 |21:35 [19:50 | 18:09 | 15:36 | 14:50
19]09:42 | 08:13 | 06:40 | 05:55 | 04:20 | 03:23 | 04:09 | 05:39 | 07:05 | 08:29 | 09:02 | 10:09
|15:45  |17:21 | 18:43  |21:11 | 22:40 | 23:45 | 23:06 |21:32  |19:47 | 18:06 | 15:33 | 14:50
20109:39 | 08:10 | 06:37 | 05:52 | 04:17 [ 03:23 | 04:12 | 05:42 | 07:08 | 08:31 | 09:05 | 10:10

|15:48 | 17:24 | 18:45 | 21:14 | 22:43 | 23:45 | 23:04 |21:29 |19:43  |18:02 | 15:31 | 14:50
21]09:37 | 08:07 | 06:34 | 05:48 | 04:14 [ 03:23 | 04:15 | 05:45 | 07:10 | 08:34 | 09:08 | 10:10
|15:51 | 17:27 | 18:48 | 21:17 | 22:46 | 23:46 | 23:01 |21:25  |19:40 |17:59 | 15:28 | 14:50
22109:35 | 08:04 | 06:30 | 05:45 | 04:12 [ 03:23 | 04:17 | 05:47 | 07:13 | 08:37 | 09:11 | 10:11
|15:54  |17:30 | 18:51 | 21:20 | 22:49 | 23:46 | 22:58  |21:22  |19:36 | 17:56 | 15:26 | 14:51
23]09:32 | 08:01 | 06:27 | 05:42 | 04:09 [03:23 | 04:20 | 05:50 | 07:16 | 08:40 | 09:13 | 10:12

|15:57  |17:33 | 18:54 | 21:23 | 22:52 | 23:46 | 22:56 | 21:19  [19:33  |17:53 | 15:23 | 14:51
24109:30 | 07:57 | 06:23 | 05:38 | 04:06 |03:23 | 04:23 | 05:53 | 07:19 | 08:43 | 09:16 | 10:12
|16:00  |17:36 | 18:57 | 21:26 | 22:55 | 23:46 | 22:53 | 21:15  [19:30  |17:50 | 15:21 | 14:52
25]09:27 | 07:54 | 06:20 | 05:35 | 04:04 | 03:24 | 04:26 | 05:56 | 07:21 | 07:46 | 09:19 | 10:12
|16:03 | 17:39  |18:59  |21:29 | 22:57 | 23:46 | 22:50 | 21:12 [ 19:26 | 16:46 | 15:19 | 14:53
26109:24 | 07:51 | 06:17 | 05:32 | 04:01 | 03:25 |04:29 | 05:59 | 07:24 | 07:49 | 09:22 | 10:12
|16:06 | 17:42  |19:02 | 21:32 | 23:00 | 23:45 | 22:47 | 21:09 [19:23 | 16:43 | 15:17 | 14:53
27109:22 | 07:48 | 06:13 | 05:28 | 03:58 | 03:26 | 04:32 | 06:02 | 07:27 | 07:52 | 09:25 | 10:12
|16:10 | 17:45  |19:05 | 21:34 | 23:03 | 23:45 | 22:44  |21:05 [19:19 | 16:40 | 15:15 | 14:55
28109:19 | 07:44 | 06:10 | 05:25 | 03:56 | 03:26 | 04:35 | 06:04 | 07:30 | 07:55 | 09:28 | 10:12

|16:13 | 17:48  |19:08 | 21:37 | 23:06 | 23:44 | 22:41  |21:02 |19:16 | 16:37 | 15:12 | 14:56

29 1 09:16 | | 07:06 | 05:22 | 03:54 | 03:28 | 04:37 | 06:07 | 07:32 | 07:58 | 09:30 | 10:12
| 16:16 | | 20:11 | 21:40 | 23:08 | 23:43 | 22:38 | 20:58 ] 19:13 | 16:34 | 15:10 | 14:57
30 | 09:14 | | 07:03 | 05:19 | 03:51 | 03:29 | 04:40 | 06:10 |1 07:35 | 08:01 | 09:33 | 10:11
| 16:19 | | 20:14 | 21:43 | 23:11 | 23:42 | 22:36 | 20:55 | 19:09 | 16:31 | 15:09 | 14:58
31]09:11 | | 06:59 | | 03:49 | | 04:43 | 06:13 | | 08:04 | | 10:11
| 16:22 | | 20:16 | | 23:13 | | 22:33 | 20:52 | | 16:27 | | 15:00
Potential sun hours | 183 | 243 | 363 | 447 | 559 | 604 | 593 | 502 | 392 | 308 | 206 | 152
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Licensed user:
Merkkikallio FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 9:21/3.0.619

SHADOW - Calendar per WTG

Calculation: V136 x 15 x HH172 real case_forest lukeWTG: T4 - T4 y _ _
A mptions for sh w calculation Sunshine probability S (Average daily sunshine hours) []
ssumptions for shadow calculations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1,03 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
950 485 257 338 655 682 961 1447 1196 618 441 434 8465
Idle start wind speed: Cut in wind speed from power curve

|January |February|March |April | May |June 1July JAugust | Septembd©October |NovembefDecember

1]10:10 | 09:08 | 07:41 | 06:56 | 05:15 | 03:47 | 03:30 | 04:46 | 06:16 | 07:38 | 08:07 | 09:35
|15:02  [16:25  |17:51 | 20:19 | 21:46 | 23:16 | 23:41 | 22:29  |20:48 | 19:06 | 16:24 | 15:07
2110:09 |09:05 |07:38 | 06:53 |05:12 | 03:45 | 03:32 | 04:49 | 06:18 | 07:41 | 08:10 | 09:38
|15:04 | 16:28  |17:54 | 20:22 | 21:49 | 23:18 | 23:40 | 22:26  |20:45 |19:02 | 16:21 | 15:05
3110:08 |09:02 | 07:34 | 06:49 | 05:09 |03:42 | 03:33 |04:52 | 06:21 | 07:43 | 08:13 | 09:40
|15:06 [ 16:31  |17:57 | 20:25 | 21:52 | 23:20 | 23:39 | 22:23  |20:41 | 18:59 | 16:18 | 15:03
4110:07 |08:59 | 07:31 | 06:46 | 05:06 | 03:40 | 03:35 | 04:55 | 06:24 | 07:46 | 08:16 | 09:43
|15:08 | 16:34  |17:59 | 20:28 | 21:55 | 23:23 | 23:37 | 22:20 |20:38 | 18:56 | 16:15 | 15:02
5]10:06 | 08:57 | 07:28 | 06:42 | 05:02 |03:39 | 03:37 |04:58 | 06:27 | 07:49 | 08:19 | 09:45
|15:10  [16:38  |18:02 | 20:31 | 21:58 | 23:25 | 23:36 | 22:17  |20:35 | 18:52 | 16:12 | 15:00
6]10:05 | 08:54 | 07:24 | 06:39 | 04:59  |03:37 | 03:38 | 05:01 |06:29 |07:52 | 08:22 | 09:48
|15:12 | 16:41 | 18:05 | 20:33 | 22:01  |23:27  |23:34 |22:14  |20:31 | 18:49 | 16:09 | 14:59
7110:04 | 08:51 | 07:21 | 06:36 | 04:56 | 03:35 | 03:40 | 05:04 | 06:32 |07:54 | 08:25 | 09:50
|15:14 | 16:44 | 18:08 | 20:36 | 22:04 | 23:29 |23:33  |22:11  |20:28 | 18:46 | 16:06 | 14:57
8110:02 |08:48 | 07:18 | 06:32 | 04:53 | 03:33 | 03:42 | 05:07 |06:35 |07:57 | 08:28 | 09:52
|15:16 | 16:47  |18:11  |20:39 | 22:07 | 23:31 | 23:31 |22:08 |20:24 |18:42 | 16:03 | 14:56
9110:01 | 08:45 | 07:14 | 06:29 | 04:50 | 03:32 | 03:45 | 05:10 | 06:38 | 08:00 | 08:31 | 09:54
|15:19 [ 16:50 | 18:14 | 20:42 | 22:10 | 23:33 | 23:29 | 22:04 |20:21 | 18:39 | 16:00 | 14:55
10 ] 09:59 | 08:42 | 07:11 | 06:25 | 04:47 | 03:30 | 03:47 | 05:13 | 06:40 | 08:03 | 08:34 | 09:56
|15:21 | 16:53 | 18:17 | 20:45 | 22:13 | 23:35 | 23:27 | 22:01 |20:17 | 18:35 | 15:58 | 14:54
11]09:57 | 08:39 | 07:07 | 06:22 | 04:44 | 03:29 | 03:49 | 05:16 | 06:43 | 08:06 | 08:37 | 09:58
|15:24 | 16:56 | 18:20 | 20:48 | 22:16 | 23:36 | 23:25 |21:58  |20:14 | 18:32 | 15:55 | 14:53
12]09:56 | 08:35 | 07:04 | 06:19  |04:41 | 03:28 | 03:51 | 05:19 | 06:46 | 08:08 | 08:40 | 09:59
|15:26 | 16:59 | 18:23  |20:51 | 22:19 | 23:38 | 23:23 | 21:55  |20:11 | 18:29 | 15:52 | 14:52
13]09:54 | 08:32 | 07:01 | 06:15 | 04:38 | 03:27 | 03:54 | 05:21 | 06:49 | 08:11 | 08:44 | 10:01
|15:29  [17:02 | 18:25 | 20:53 | 22:22 | 23:39 | 23:21  |21:52  |20:07 | 18:25 | 15:49 | 14:51
14 109:52 | 08:29 | 06:57 | 06:12 | 04:35 | 03:26 | 03:56 | 05:24 | 06:51 | 08:14 | 08:47 | 10:03
|15:31 | 17:06 | 18:28 | 20:56 | 22:25 | 23:40  |23:18  |21:48  |20:04 |18:22 |15:46 | 14:51
15]09:50 | 08:26 | 06:54 | 06:08 | 04:32 | 03:25 | 03:59 | 05:27 | 06:54 | 08:17 | 08:50 | 10:04
|15:34 | 17:09  |18:31  |20:59 | 22:28 | 23:41 | 23:16 |21:45  [20:00 |18:19 | 15:44 | 14:50
16 | 09:48 | 08:23 | 06:51 | 06:05 | 04:29 | 03:24 | 04:01 | 05:30 | 06:57 | 08:20 |08:53 | 10:05
|15:37  |17:12 | 18:34 | 21:02  |22:31 | 23:43 | 23:14  |21:42 |19:57 | 18:16 | 15:41 | 14:50
17 109:46 | 08:20 | 06:47 | 06:02 | 04:26 | 03:24 | 04:04 | 05:33 | 07:00 |08:23 |08:56 | 10:07
|15:40 | 17:15 | 18:37  |21:05 |22:34 | 23:43 | 23:11 |21:38  [19:54  |18:12 | 15:38 | 14:50

18 109:44 | 08:17 | 06:44 | 05:58 | 04:23 | 03:23 | 04:07 | 05:36 | 07:02 | 08:26 | 08:59 | 10:08
|15:43 | 17:18 | 18:40 | 21:08 | 22:37  |23:44  |23:09 |21:35 [19:50 | 18:09 | 15:36 | 14:50
19]09:41 | 08:13 | 06:40 | 05:55 | 04:20 | 03:23 | 04:09 | 05:39 | 07:05 | 08:28 | 09:02 | 10:09
|15:45  |17:21 | 18:43 | 21:11 | 22:40 | 23:45 | 23:06 |21:32  |19:47 | 18:06 | 15:33 | 14:50
20109:39 | 08:10 | 06:37 | 05:52 | 04:17 [ 03:23 | 04:12 | 05:42 | 07:08 | 08:31 | 09:05 | 10:10

|15:48 | 17:24 | 18:45 | 21:14 | 22:43 | 23:45 | 23:04 |21:29 |19:43  |18:02 | 15:31 | 14:50
21]09:37 | 08:07 | 06:34 | 05:48 | 04:14 [ 03:23 | 04:15 | 05:45 | 07:10 | 08:34 | 09:08 | 10:10
|15:51 | 17:27 | 18:48 | 21:17 | 22:46 | 23:46 | 23:01 |21:25  |19:40 |17:59 | 15:28 | 14:50
22109:34 | 08:04 | 06:30 | 05:45 | 04:12 [ 03:23 | 04:17 | 05:47 | 07:13 | 08:37 | 09:10 | 10:11
|15:54  |17:30 | 18:51 | 21:20 | 22:49 | 23:46 | 22:58 | 21:22  |19:36 | 17:56 | 15:26 | 14:51
23]09:32 | 08:01 | 06:27 | 05:42 | 04:09 [03:23 | 04:20 | 05:50 | 07:16 | 08:40 | 09:13 | 10:11

|15:57  |17:33 | 18:54 | 21:23 | 22:52 | 23:46 | 22:56 | 21:19  [19:33  |17:53 | 15:23 | 14:51
24109:29 | 07:57 | 06:23 | 05:38 | 04:06 | 03:24 | 04:23 | 05:53 | 07:19 | 08:43 | 09:16 | 10:12
|16:00 | 17:36 | 18:57 | 21:26 | 22:55 | 23:46 | 22:53 | 21:15  [19:30  |17:50 | 15:21 | 14:52
25]09:27 | 07:54 | 06:20 | 05:35 | 04:04 | 03:24 | 04:26 | 05:56 | 07:21 | 07:46 | 09:19 | 10:12
|16:03 | 17:39  |18:59 | 21:28 | 22:57 | 23:46 | 22:50 | 21:12 [ 19:26 | 16:46 | 15:19 | 14:53
26109:24 | 07:51 | 06:16 | 05:32 | 04:01 | 03:25 | 04:29 | 05:59 | 07:24 | 07:49 | 09:22 | 10:12
|16:06 | 17:42  [19:02 | 21:31 | 23:00 | 23:45 | 22:47  |21:08 |19:23 | 16:43 | 15:17 | 14:53
27109:22 | 07:47 | 06:13 | 05:28 | 03:58 | 03:26 | 04:32 | 06:02 | 07:27 | 07:52 | 09:25 | 10:12
|16:10 | 17:45  |19:05 | 21:34 | 23:03 | 23:45 | 22:44 | 21:05 [19:19 | 16:40 | 15:15 | 14:55
28109:19 | 07:44 | 06:10 | 05:25 | 03:56 | 03:26 | 04:35 | 06:04 | 07:30 | 07:55 | 09:27 | 10:12

|16:13 | 17:48  |19:08 | 21:37 | 23:05 | 23:44 | 22:41  |21:02 |19:16 | 16:37 | 15:12 | 14:56

29 1 09:16 | | 07:06 | 05:22 | 03:54 | 03:28 | 04:37 | 06:07 | 07:32 | 07:58 | 09:30 | 10:12
| 16:16 | | 20:11 | 21:40 | 23:08 | 23:43 | 22:38 | 20:58 ] 19:13 | 16:34 | 15:10 | 14:57
30 | 09:14 | | 07:03 | 05:19 | 03:51 | 03:29 | 04:40 | 06:10 |1 07:35 | 08:01 | 09:33 | 10:11
| 16:19 | | 20:14 | 21:43 | 23:11 | 23:42 | 22:35 | 20:55 | 19:09 | 16:31 | 15:09 | 14:58
31]09:11 | | 06:59 | | 03:49 | | 04:43 | 06:13 | | 08:04 | | 10:11
| 16:22 | | 20:16 | | 23:13 | | 22:32 | 20:52 | | 16:27 | | 15:00
Potential sun hours | 183 | 243 | 363 | 447 | 559 | 604 | 593 | 502 | 392 | 308 | 207 | 152
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Licensed user:
Merkkikallio FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 9:21/3.0.619

SHADOW - Calendar per WTG

Calculation: V136 x 15 x HH172 real case_forest lukeWTG: T5 - T5 y _ _
A mptions for sh w calculation Sunshine probability S (Average daily sunshine hours) []
ssumptions for shadow calculations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1,03 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
950 485 257 338 655 682 961 1447 1196 618 441 434 8465
Idle start wind speed: Cut in wind speed from power curve

|January |February|March |April | May |June 1July JAugust | Septembd©October |NovembefDecember

1]10:10 | 09:08 | 07:41 | 06:56 | 05:15 | 03:47 | 03:30 | 04:46 | 06:16 | 07:38 | 08:07 | 09:36
|15:02  [16:25  |17:51 | 20:19 | 21:47 | 23:16 | 23:42 | 22:30 |20:48 | 19:06 | 16:24 | 15:07
2110:09 |09:05 |07:38 | 06:53 |05:12 | 03:44 | 03:31 | 04:49 | 06:18 | 07:41 | 08:10 | 09:38
|15:04 | 16:28  |17:54 | 20:22 | 21:50 | 23:18 | 23:40 | 22:27  |20:45  |19:02 | 16:21 | 15:05
3110:09 ]09:02 | 07:34 | 06:49 | 05:09 |03:42 | 03:33 | 04:52 | 06:21 | 07:43 | 08:13 | 09:41
|15:05  |16:31  |17:57 | 20:25 | 21:53 | 23:21 | 23:39 | 22:23  |20:41 | 18:59 | 16:18 | 15:03
4110:07 ]09:00 |07:31 | 06:46 | 05:06 | 03:40 | 03:35 | 04:55 | 06:24 | 07:46 | 08:16 | 09:43
|15:07  |16:34 | 18:00 | 20:28 | 21:56 | 23:23  |23:38  |22:20 |20:38 | 18:56 | 16:15 | 15:01
5]10:06 | 08:57 | 07:28 | 06:42 | 05:02 | 03:38 | 03:36 | 04:58 | 06:27 | 07:49 | 08:19 | 09:45
|15:09  |16:38  |18:02  |20:31 | 21:59 | 23:25 | 23:36 | 22:17  |20:35 | 18:52 | 16:12 | 15:00
6]10:05 | 08:54 | 07:24 | 06:39 | 04:59 | 03:37 | 03:38 | 05:01 |06:29 |07:52 | 08:22 | 09:48
|15:12 | 16:41 | 18:05 | 20:33 | 22:02 | 23:27 |23:35 |22:14  |20:31 | 18:49 | 16:09 | 14:58
7110:04 | 08:51 | 07:21 | 06:36 | 04:56 | 03:35 | 03:40 | 05:04 | 06:32 |07:54 | 08:25 | 09:50
|15:14 | 16:44 | 18:08 | 20:36 | 22:05 | 23:29  |23:33  |22:11  |20:28 | 18:46 | 16:06 | 14:57
8110:02 |08:48 | 07:18 | 06:32 | 04:53 | 03:33 | 03:42 | 05:07 |06:35 |07:57 |08:28 | 09:52
|15:16 | 16:47  |18:11  |20:39 | 22:08 | 23:31  |23:31 |22:08 |20:24 |18:42 | 16:03 | 14:56
9110:01 | 08:45 | 07:14 | 06:29 | 04:50 | 03:32 | 03:44 | 05:10 | 06:38 | 08:00 |08:31 | 09:54
|15:18 | 16:50 | 18:14 | 20:42 | 22:11 | 23:33 | 23:29 | 22:05 [20:21 | 18:39 | 16:00 | 14:55
10 ] 09:59 | 08:42 | 07:11 | 06:25 | 04:47 | 03:30 | 03:47 | 05:13 | 06:40 | 08:03 | 08:35 | 09:56
|15:21 | 16:53 | 18:17 | 20:45 | 22:14 | 23:35 | 23:27 | 22:01 |20:18 | 18:35 | 15:57 | 14:54
11]09:58 | 08:39 | 07:07 | 06:22 | 04:44 | 03:29 | 03:49 | 05:16 | 06:43 | 08:06 | 08:38 | 09:58
|15:23 | 16:56 | 18:20 | 20:48 | 22:17 | 23:36 | 23:25 |21:58  |20:14 | 18:32 | 15:55 | 14:53
12]09:56 | 08:36 | 07:04 | 06:19  |04:41  |03:28 | 03:51 | 05:18 | 06:46 | 08:09 | 08:41 | 10:00
|15:26 | 16:59 | 18:23 | 20:51 | 22:20 | 23:38 | 23:23 | 21:55  |20:11 | 18:29 | 15:552 | 14:52
13]09:54 | 08:32 | 07:01 | 06:15 | 04:37 | 03:27 | 03:54 | 05:21 | 06:49 | 08:11 | 08:44 | 10:01
|15:29  [17:02 | 18:26 | 20:54 | 22:23 | 23:39 | 23:21 | 21:52  |20:07 | 18:25 | 15:49 | 14:51
14 109:52 | 08:29 | 06:57 | 06:12 | 04:34 | 03:26 | 03:56 | 05:24 | 06:51 | 08:14 | 08:47 | 10:03
|15:31 | 17:06 | 18:28 | 20:56 | 22:26 | 23:41 | 23:19  |21:48  |20:04 |18:22 |15:46 | 14:51
15]09:50 | 08:26 | 06:54 | 06:08 | 04:31 | 03:25 | 03:59 | 05:27 | 06:54 | 08:17 | 08:50 | 10:04
|15:34 | 17:09  |18:31  |20:59 | 22:29 | 23:42 | 23:16  |21:45  [20:00 |18:19 | 15:44 | 14:50
16 ]09:48 | 08:23 | 06:51 | 06:05 | 04:29 | 03:24 | 04:01 | 05:30 | 06:57 | 08:20 |08:53 | 10:06
|15:37  |17:12 | 18:34 | 21:02  |22:32 | 23:43 | 23:14  |21:42 [19:57 | 18:16 | 15:41 | 14:50
17 109:46 | 08:20 | 06:47 | 06:02 | 04:26 | 03:23 | 04:04 | 05:33 | 07:00 |08:23 |08:56 | 10:07
|15:40 | 17:15 | 18:37  |21:05 |22:35 | 23:44  |23:12 |21:39 [19:54  |18:12 | 15:38 | 14:50

18 109:44 | 08:17 | 06:44 | 05:58 | 04:23 | 03:23 | 04:06 | 05:36 | 07:02 | 08:26 | 08:59 | 10:08
|15:42  |17:18 | 18:40 | 21:08 | 22:38 | 23:45 | 23:09 |21:35 [19:50 | 18:09 | 15:36 | 14:50
19 ]09:42 | 08:14 | 06:40 | 05:55 | 04:20 | 03:23 | 04:09 | 05:39 | 07:05 | 08:29 | 09:02 | 10:09
|15:45  |17:21 | 18:43 | 21:11 | 22:40 | 23:45 | 23:07 |21:32 |19:47 | 18:06 | 15:33 | 14:50
20109:39 | 08:10 | 06:37 | 05:52 | 04:17 [ 03:22 | 04:12 | 05:42 | 07:08 | 08:31 | 09:05 | 10:10

|15:48 | 17:24 | 18:45 | 21:14 | 22:43 | 23:46 | 23:04 |21:29  |19:43  |18:02 | 15:31 | 14:50
21]09:37 | 08:07 | 06:34 | 05:48 | 04:14 [ 03:22 | 04:15 | 05:45 | 07:10 | 08:34 | 09:08 | 10:11
|15:51 | 17:27 | 18:48 | 21:17 | 22:46 | 23:46 | 23:01  |21:25  |19:40 |17:59 | 15:28 | 14:50
22109:35 | 08:04 | 06:30 | 05:45 | 04:11 [ 03:23 | 04:17 | 05:47 | 07:13 | 08:37 | 09:11 | 10:11
|15:54  [17:30 | 18:51 | 21:20 | 22:49 | 23:46 | 22:59 | 21:22  |19:36 | 17:56 | 15:26 | 14:50
23]09:32 | 08:01 | 06:27 | 05:42 | 04:09 [03:23 | 04:20 | 05:50 | 07:16 | 08:40 | 09:14 | 10:12

|15:57  |17:33 | 18:54 | 21:23 | 22:52 | 23:46 | 22:56 | 21:19  [19:33  |17:53 | 15:23 | 14:51
24109:30 | 07:57 | 06:23 | 05:38 | 04:06 |03:23 | 04:23 | 05:53 | 07:19 | 08:43 | 09:16 | 10:12
|16:00 | 17:36 | 18:57 | 21:26 | 22:55 | 23:46 | 22:53 | 21:15  [19:30 | 17:49 | 15:21 | 14:52
25]109:27 | 07:54 | 06:20 | 05:35 | 04:03 | 03:24 | 04:26 | 05:56 | 07:21 | 07:46 | 09:19 | 10:12
|16:03 | 17:39 | 18:59  |21:29 | 22:58 | 23:46 | 22:50 | 21:12 | 19:26 | 16:46 | 15:19 | 14:52
26109:25 | 07:51 | 06:16 | 05:32 | 04:01 | 03:24 | 04:29 | 05:59 | 07:24 | 07:49 | 09:22 | 10:12
|16:06 | 17:42  [19:02 | 21:32 | 23:00 | 23:45 | 22:47  |21:09 [19:23 | 16:43 | 15:17 | 14:53
27109:22 | 07:48 | 06:13 | 05:28 | 03:58 | 03:25 | 04:32 | 06:02 | 07:27 | 07:52 | 09:25 | 10:12
|16:09 | 17:45  |19:05 | 21:35 | 23:03 | 23:45 | 22:44 | 21:05 [19:19 | 16:40 | 15:14 | 14:54
28109:19 | 07:44 | 06:10 | 05:25 | 03:56 | 03:26 | 04:34 | 06:04 | 07:30 | 07:55 | 09:28 | 10:12

|16:13 | 17:48  |19:08 | 21:38 | 23:06 | 23:44 | 22:42  |21:02 |19:16 | 16:37 | 15:12 | 14:56

29 | 09:17 | | 07:06 | 05:22 | 03:53 | 03:27 | 04:37 | 06:07 | 07:32 | 07:58 | 09:30 | 10:12
| 16:16 | | 20:11 | 21:41 | 23:08 | 23:44 | 22:39 | 20:58 ] 19:13 | 16:34 | 15:10 | 14:57
30 | 09:14 | | 07:03 | 05:18 | 03:51 | 03:29 | 04:40 | 06:10 |1 07:35 | 08:01 | 09:33 | 10:11
| 16:19 | | 20:14 | 21:44 | 23:11 | 23:43 | 22:36 | 20:55 | 19:09 | 16:31 | 15:08 | 14:58
31]09:11 | | 06:59 | | 03:49 | | 04:43 | 06:13 | | 08:04 | | 10:11
| 16:22 | | 20:16 | | 23:13 | | 22:33 | 20:52 | | 16:27 | | 15:00
Potential sun hours | 182 | 242 | 363 | 447 | 559 | 604 | 593 | 502 | 392 | 308 | 206 | 152
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Licensed user:
Merkkikallio FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 9:21/3.0.619

SHADOW - Calendar per WTG

Calculation: V136 x 15 x HH172 real case_forest lukeWTG: T6 - T6 y _ _
A mptions for sh w calculation Sunshine probability S (Average daily sunshine hours) []
ssumptions for shadow calculations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1,03 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
950 485 257 338 655 682 961 1447 1196 618 441 434 8465
Idle start wind speed: Cut in wind speed from power curve

|January |February|March |April | May |June 1July JAugust | Septembd©October |NovembefDecember

1]10:10 | 09:08 | 07:41 | 06:56 | 05:15 | 03:46 | 03:30 | 04:46 | 06:16 | 07:38 | 08:07 | 09:36
|15:02  |16:25  |17:51 | 20:19 | 21:47 | 23:16 | 23:42 | 22:30  |20:48 | 19:06 | 16:24 | 15:07
2110:09 |09:05 |07:38 | 06:53 |05:12 | 03:44 | 03:31 | 04:49 | 06:18 | 07:41 | 08:10 | 09:38
|15:04 | 16:28  |17:54 | 20:22 | 21:50 | 23:18 | 23:41 | 22:27  |20:45  |19:02 | 16:21 | 15:05
3110:09 ]09:03 | 07:34 | 06:49  |05:09 |03:42 | 03:33 | 04:52 | 06:21 | 07:43 | 08:13 | 09:41
|15:05  |16:31  |17:57 | 20:25 | 21:53 | 23:21 | 23:39 | 22:24  |20:41 | 18:59 | 16:18 | 15:03
4110:08 |09:00 |07:31 | 06:46 | 05:06 | 03:40 | 03:34 | 04:55 | 06:24 | 07:46 | 08:16 | 09:43
|15:07  |16:34 | 18:00 | 20:28 | 21:56 | 23:23  |23:38  |22:20 |20:38 | 18:56 | 16:15 | 15:01
5]10:06 | 08:57 | 07:28 | 06:42 |05:02 | 03:38 | 03:36 | 04:58 | 06:27 | 07:49 | 08:19 | 09:46
|15:09  |16:38  |18:02  |20:31 | 21:59 | 23:25 | 23:36 | 22:17  |20:35 | 18:52 | 16:12 | 15:00
6]10:05 | 08:54 | 07:24 | 06:39 | 04:59 | 03:36 | 03:38 | 05:01 | 06:29 |07:52 | 08:22 | 09:48
|15:12 | 16:41 | 18:05 | 20:34 | 22:02 | 23:27 | 23:35 |22:14  |20:31 | 18:49 | 16:09 | 14:58
7110:04 | 08:51 | 07:21 | 06:36 | 04:56 | 03:35 | 03:40 | 05:04 | 06:32 |07:54 | 08:25 | 09:50
|15:14 | 16:44 | 18:08 | 20:36 | 22:05 | 23:29  |23:33  |22:11  |20:28 | 18:46 | 16:06 | 14:57
8110:03 |08:48 | 07:18 | 06:32 | 04:53 | 03:33 | 03:42 | 05:07 |06:35 |07:57 |08:28 | 09:52
|15:16 | 16:47  |18:11  |20:39 | 22:08  |23:31 | 23:31 |22:08 |20:24 |18:42 | 16:03 | 14:56
9110:01 | 08:45 | 07:14 | 06:29 | 04:50 | 03:32 | 03:44 | 05:10 | 06:38 | 08:00 |08:32 | 09:54
|15:18 [ 16:50 | 18:14 | 20:42 | 22:11 | 23:33 | 23:29 | 22:05 [20:21 | 18:39 | 16:00 | 14:55
10 ] 09:59 | 08:42 | 07:11 | 06:25 | 04:47 | 03:30 | 03:46 | 05:13 | 06:40 | 08:03 | 08:35 | 09:56
|15:21 | 16:53 | 18:17 | 20:45 | 22:14 | 23:35 | 23:27 | 22:01 |20:18 | 18:35 | 15:57 | 14:54
11]09:58 | 08:39 | 07:08 | 06:22 | 04:44 | 03:29 | 03:49 | 05:16 | 06:43 | 08:06 | 08:38 | 09:58
|15:23 | 16:56 | 18:20 | 20:48 | 22:17 | 23:37 | 23:25 |21:58  |20:14 | 18:32 | 15:55 | 14:53
12]09:56 | 08:36 | 07:04 | 06:19 | 04:40 | 03:28 | 03:51 | 05:18 | 06:46 | 08:09 | 08:41 | 10:00
|15:26 | 16:59 | 18:23 | 20:51 | 22:20 | 23:38 | 23:23 | 21:55  |20:11 | 18:29 | 15:52 | 14:52
13]09:54 | 08:33 | 07:01 | 06:15 | 04:37 | 03:26 | 03:53 | 05:21 | 06:49 | 08:11 | 08:44 | 10:01
|15:29  [17:02 | 18:26 | 20:54 | 22:23 | 23:39 | 23:21 | 21:52  |20:07 | 18:25 | 15:49 | 14:51
14 109:52 | 08:29 | 06:57 | 06:12 | 04:34 | 03:25 | 03:56 | 05:24 | 06:51 | 08:14 | 08:47 | 10:03
|15:31 | 17:06 | 18:28 | 20:56 | 22:26 | 23:41 | 23:19  |21:48  |20:04 |18:22 |15:46 | 14:51
15]09:50 | 08:26 | 06:54 | 06:08 | 04:31 | 03:25 | 03:58 | 05:27 | 06:54 | 08:17 | 08:50 | 10:04
|15:34 | 17:09  |18:31  |20:59 | 22:29 | 23:42 | 23:16  |21:45  [20:00 |18:19 | 15:44 | 14:50
16 ] 09:48 | 08:23 | 06:51 | 06:05 | 04:28 | 03:24 | 04:01 | 05:30 | 06:57 | 08:20 | 08:53 | 10:06
|15:37  |17:12 | 18:34 | 21:02  |22:32 | 23:43 | 23:14  |21:42 [19:57 | 18:16 | 15:41 | 14:50
17 109:46 | 08:20 | 06:47 | 06:02 | 04:26 | 03:23 | 04:04 | 05:33 | 07:00 |08:23 |08:56 | 10:07
|15:40 | 17:15 | 18:37  |21:05 |22:35 | 23:44  |23:12 |21:39 [19:54  |18:12 | 15:38 | 14:50

18 109:44 | 08:17 | 06:44 | 05:58 | 04:23 | 03:23 | 04:06 | 05:36 | 07:02 | 08:26 | 08:59 | 10:08
|15:42  |17:18 | 18:40 | 21:08 | 22:38 | 23:45 |23:09 |21:35 |19:50 | 18:09 | 15:36 | 14:49
19 ]09:42 | 08:14 | 06:40 | 05:55 | 04:20 | 03:23 | 04:09 | 05:39 | 07:05 | 08:29 | 09:02 | 10:09
|15:45  |17:21 | 18:43 | 21:11 | 22:40 | 23:45 | 23:07 |21:32  |19:47 | 18:06 | 15:33 | 14:49
20109:39 | 08:10 | 06:37 | 05:52 | 04:17 [ 03:22 | 04:12 | 05:42 | 07:08 | 08:31 | 09:05 | 10:10

|15:48 | 17:24 | 18:45 | 21:14 | 22:43 | 23:46 | 23:04 |21:29  |19:43  |18:02 | 15:31 | 14:50
21]09:37 | 08:07 | 06:34 | 05:48 | 04:14 [ 03:22 | 04:14 | 05:44 | 07:10 | 08:34 | 09:08 | 10:11
|15:51 | 17:27 | 18:48 | 21:17 | 22:46 | 23:46 | 23:01 |21:25  |19:40 |17:59 | 15:28 | 14:50
22109:35 | 08:04 | 06:30 | 05:45 | 04:11 [ 03:23 | 04:17 | 05:47 | 07:13 | 08:37 | 09:11 | 10:11
|15:54  [17:30 | 18:51 | 21:20 | 22:49 | 23:46 | 22:59 | 21:22  |19:36 | 17:56 | 15:26 | 14:50
23]09:32 | 08:01 | 06:27 | 05:42 | 04:09 [03:23 | 04:20 | 05:50 | 07:16 | 08:40 | 09:14 | 10:12

|15:57  |17:33 | 18:54 | 21:23 | 22:52 | 23:46 | 22:56 | 21:19  [19:33  |17:53 | 15:23 | 14:51
24109:30 | 07:57 | 06:23 | 05:38 | 04:06 |03:23 | 04:23 | 05:53 | 07:19 | 08:43 | 09:17 | 10:12
|16:00 | 17:36 | 18:57 | 21:26 | 22:55 | 23:46 | 22:53 | 21:15  [19:30 | 17:49 | 15:21 | 14:52
25]109:27 | 07:54 | 06:20 | 05:35 | 04:03 | 03:24 | 04:26 | 05:56 | 07:21 | 07:46 | 09:19 | 10:12
|16:03  [17:39  |19:00 | 21:29 | 22:58 | 23:46 | 22:50 | 21:12 | 19:26 | 16:46 | 15:19 | 14:52
26109:25 | 07:51 | 06:16 | 05:32 | 04:01 | 03:24 | 04:29 | 05:59 | 07:24 | 07:49 | 09:22 | 10:12
|16:06 | 17:42  [19:02 | 21:32 | 23:00 | 23:46 | 22:47 | 21:09 |19:23 | 16:43 | 15:17 | 14:53
27109:22 | 07:48 | 06:13 | 05:28 | 03:58 | 03:25 |04:31 | 06:02 | 07:27 | 07:52 | 09:25 | 10:12
|16:09  |17:45  |19:05 | 21:35 | 23:03 | 23:45 | 22:45 |21:05 [19:19 | 16:40 | 15:14 | 14:54
28109:19 | 07:44 | 06:10 | 05:25 | 03:56 | 03:26 | 04:34 | 06:04 | 07:30 | 07:55 | 09:28 | 10:12

|16:13 | 17:48  |19:08 | 21:38 | 23:06 | 23:44 | 22:42  |21:02 |19:16 | 16:37 | 15:12 | 14:55

29 | 09:17 | | 07:06 | 05:22 | 03:53 | 03:27 | 04:37 | 06:07 | 07:32 | 07:58 | 09:30 | 10:12
| 16:16 | | 20:11 | 21:41 | 23:08 | 23:44 | 22:39 | 20:58 ] 19:13 | 16:34 | 15:10 | 14:57
30 | 09:14 | | 07:03 | 05:18 | 03:51 | 03:28 | 04:40 | 06:10 |1 07:35 | 08:01 | 09:33 | 10:12
| 16:19 | | 20:14 | 21:44 | 23:11 | 23:43 | 22:36 | 20:55 | 19:09 | 16:30 | 15:08 | 14:58
31]09:11 | | 06:59 | | 03:49 | | 04:43 | 06:13 | | 08:04 | | 10:11
| 16:22 | | 20:16 | | 23:14 | | 22:33 | 20:52 | | 16:27 | | 15:00
Potential sun hours | 182 | 242 | 363 | 447 | 559 | 604 | 594 | 502 | 392 | 308 | 206 | 152
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Licensed user:
Merkkikallio FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 9:21/3.0.619

SHADOW - Calendar per WTG

Calculation: V136 x 15 x HH172 real case_forest lukeWTG: T7 - T7 y _ _
A mptions for sh w calculation Sunshine probability S (Average daily sunshine hours) []
ssumptions for shadow calculations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1,03 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
950 485 257 338 655 682 961 1447 1196 618 441 434 8465
Idle start wind speed: Cut in wind speed from power curve

|January |February|March |April | May |June 1July JAugust | Septembd©October |NovembefDecember

1]10:10 | 09:08 | 07:41 | 06:56 | 05:15 | 03:46 | 03:30 | 04:46 | 06:16 | 07:38 | 08:07 | 09:36
|15:02  |16:25  |17:51 | 20:19 | 21:47 | 23:16 | 23:42 | 22:30  |20:48 | 19:06 | 16:24 | 15:07
2110:10 | 09:05 | 07:38 | 06:53 | 05:12 | 03:44 | 03:31 | 04:49 | 06:18 | 07:41 | 08:10 | 09:38
|15:04 | 16:28  |17:54 | 20:22 | 21:50 | 23:18 | 23:41 | 22:27  |20:45  |19:02 | 16:21 | 15:05
3110:09 ]09:03 | 07:34 | 06:49  |05:09 |03:42 | 03:33 | 04:52 | 06:21 | 07:43 | 08:13 | 09:41
|15:05  |16:31  |17:57 | 20:25 | 21:53 | 23:21 | 23:39 | 22:24  |20:42 | 18:59 | 16:18 | 15:03
4110:08 ]09:00 |07:31 | 06:46 | 05:06 | 03:40 | 03:34 | 04:55 | 06:24 | 07:46 | 08:16 | 09:43
|15:07  |16:34 | 18:00 | 20:28 | 21:56 | 23:23  |23:38  |22:20 |20:38 | 18:56 | 16:15 | 15:01
5]10:07 | 08:57 | 07:28 | 06:42 | 05:02 | 03:38 | 03:36 | 04:58 | 06:27 | 07:49 | 08:19 | 09:46
|15:09  |16:38  |18:02  |20:31 | 21:59 | 23:25 | 23:36 | 22:17  |20:35 | 18:52 | 16:12 | 15:00
6]10:05 | 08:54 | 07:24 | 06:39 | 04:59 | 03:36 | 03:38 | 05:01 | 06:29 |07:52 | 08:22 | 09:48
|15:12 | 16:41 | 18:05 | 20:34 | 22:02 | 23:27 | 23:35 |22:14  |20:31 | 18:49 | 16:09 | 14:58
7110:04 | 08:51 | 07:21 | 06:36 | 04:56 | 03:35 | 03:40 | 05:04 | 06:32 |07:55 | 08:25 | 09:50
|15:14 | 16:44 | 18:08 | 20:36 | 22:05 | 23:29 |23:33  |22:11  |20:28 | 18:46 | 16:06 | 14:57
8110:03 | 08:48 | 07:18 | 06:32 | 04:53 | 03:33 | 03:42 | 05:07 |06:35 |07:57 |08:29 | 09:52
|15:16 | 16:47  |18:11  |20:39 | 22:08 | 23:31  |23:31 |22:08 |20:24 |18:42 | 16:03 | 14:56
9110:01 | 08:45 | 07:14 | 06:29 | 04:50 | 03:32 | 03:44 | 05:10 | 06:38 | 08:00 |08:32 | 09:54
|15:18 | 16:50 | 18:14 | 20:42 | 22:11 | 23:33 | 23:30 | 22:05 [20:21 | 18:39 | 16:00 | 14:55
10 ]10:00 | 08:42 | 07:11 | 06:25 | 04:47  |03:30 | 03:46 | 05:13 | 06:40 | 08:03 | 08:35 | 09:56
|15:21 | 16:53 | 18:17 | 20:45 | 22:14 | 23:35 | 23:28 | 22:01 |20:18 | 18:36 | 15:58 | 14:54
11]09:58 | 08:39 | 07:08 | 06:22 | 04:44 | 03:29 | 03:49 | 05:16 | 06:43 | 08:06 | 08:38 | 09:58
|15:23 | 16:56 | 18:20 | 20:48 | 22:17 | 23:37 | 23:25 |21:58  |20:14 | 18:32 | 15:55 | 14:53
12]09:56 | 08:36 | 07:04 | 06:19  |04:41  |03:28 | 03:51 | 05:18 | 06:46 | 08:09 | 08:41 | 10:00
|15:26 | 16:59 | 18:23 | 20:51 | 22:20 | 23:38 | 23:23 | 21:55  |20:11 | 18:29 | 15:552 | 14:52
13]09:54 | 08:33 | 07:01 | 06:15 | 04:37 | 03:26 | 03:54 | 05:21 | 06:49 | 08:11 | 08:44 | 10:02
|15:29  [17:02 | 18:26 | 20:54 | 22:23 | 23:40 | 23:21 | 21:52  |20:07 | 18:25 | 15:49 | 14:51
14 109:52 | 08:29 | 06:57 | 06:12 | 04:34 | 03:25 | 03:56 | 05:24 | 06:51 | 08:14 | 08:47 | 10:03
|15:31 | 17:06 | 18:28 | 20:57 | 22:26 | 23:41 | 23:19  |21:49  |20:04 |18:22 |15:46 | 14:51
15]09:50 | 08:26 | 06:54 | 06:08 | 04:31 | 03:25 | 03:58 | 05:27 | 06:54 | 08:17 | 08:50 | 10:05
|15:34  |17:09  |18:31  |20:59 | 22:29 | 23:42 | 23:17  |21:45  [20:00 |18:19 | 15:44 | 14:50
16 ]09:48 | 08:23 | 06:51 | 06:05 | 04:29 | 03:24 | 04:01 | 05:30 | 06:57 | 08:20 |08:53 | 10:06
|15:37  |17:12 | 18:34 | 21:02  |22:32 | 23:43 | 23:14  |21:42 [19:57 | 18:16 | 15:41 | 14:50
17 109:46 | 08:20 | 06:47 | 06:02 | 04:26 | 03:23 | 04:04 | 05:33 | 07:00 |08:23 |08:56 | 10:07
|15:40 | 17:15 | 18:37  |21:05 |22:35 | 23:44  |23:12 |21:39 [19:54  |18:12 | 15:38 | 14:50

18 109:44 | 08:17 | 06:44 | 05:58 | 04:23 | 03:23 | 04:06 | 05:36 | 07:02 | 08:26 | 08:59 | 10:08
|15:42  |17:18 | 18:40 | 21:08 | 22:38 | 23:45 |23:09 |21:35 |19:50 | 18:09 | 15:36 | 14:49
19 ]09:42 | 08:14 | 06:40 | 05:55 | 04:20 | 03:23 | 04:09 | 05:39 | 07:05 | 08:29 | 09:02 | 10:09
|15:45  |17:21 | 18:43 | 21:11 | 22:41 | 23:45 | 23:07 | 21:32  |19:47 | 18:06 | 15:33 | 14:49
20109:39 | 08:10 | 06:37 | 05:52 | 04:17 [ 03:22 | 04:12 | 05:42 | 07:08 | 08:32 | 09:05 | 10:10

|15:48 | 17:24 | 18:45 | 21:14 | 22:43 | 23:46 | 23:04 |21:29  |19:43  |18:02 | 15:31 | 14:50
21]09:37 | 08:07 | 06:34 | 05:48 | 04:14 [ 03:22 | 04:14 | 05:45 | 07:10 | 08:34 | 09:08 | 10:11
|15:51 | 17:27 | 18:48 | 21:17 | 22:46 | 23:46 | 23:01 |21:25  |19:40 |17:59 | 15:28 | 14:50
22109:35 | 08:04 | 06:30 | 05:45 | 04:11 [ 03:23 | 04:17 | 05:47 | 07:13 | 08:37 | 09:11 | 10:11
|15:54  [17:30  |18:51 | 21:20 | 22:49 | 23:46 | 22:59 | 21:22  |19:37  |17:56 | 15:26 | 14:50
23]09:32 | 08:01 | 06:27 | 05:42 | 04:09 [03:23 |04:20 | 05:50 | 07:16 | 08:40 | 09:14 | 10:12

|15:57  |17:33 | 18:54 | 21:23 | 22:52 | 23:46 | 22:56 | 21:19  [19:33  |17:53 | 15:23 | 14:51
24109:30 | 07:57 | 06:23 | 05:38 | 04:06 |03:23 | 04:23 | 05:53 | 07:19 | 08:43 | 09:17 | 10:12
|16:00  |17:36 | 18:57 | 21:26 | 22:55 | 23:46 | 22:53 | 21:15  [19:30  |17:50 | 15:21 | 14:52
25]109:27 | 07:54 | 06:20 | 05:35 | 04:03 | 03:24 | 04:26 | 05:56 | 07:21 | 07:46 | 09:19 | 10:12
|16:03  [17:39  |19:00 | 21:29 | 22:58 | 23:46 | 22:50 | 21:12 | 19:26 | 16:46 | 15:19 | 14:52
26109:25 | 07:51 | 06:17 | 05:32 | 04:01 | 03:24 | 04:29 | 05:59 | 07:24 | 07:49 | 09:22 | 10:12
|16:06 | 17:42  [19:02 | 21:32 | 23:00 | 23:46 | 22:47 | 21:09 |19:23 | 16:43 | 15:17 | 14:53
27109:22 | 07:48 | 06:13 | 05:28 | 03:58 | 03:25 | 04:32 | 06:02 | 07:27 | 07:52 | 09:25 | 10:12
|16:09 | 17:45  |19:05 | 21:35 | 23:03 | 23:45 | 22:45 |21:05 [19:19 | 16:40 | 15:14 | 14:54
28109:19 | 07:44 | 06:10 | 05:25 | 03:56 | 03:26 | 04:34 | 06:04 | 07:30 | 07:55 | 09:28 | 10:12

|16:13 | 17:48  |19:08 | 21:38 | 23:06 | 23:45 | 22:42 |21:02 |19:16 | 16:37 | 15:12 | 14:55

29 | 09:17 | | 07:06 | 05:22 | 03:53 | 03:27 | 04:37 | 06:07 | 07:32 | 07:58 | 09:31 | 10:12
| 16:16 | | 20:11 | 21:41 | 23:08 | 23:44 | 22:39 | 20:59 ] 19:13 | 16:34 | 15:10 | 14:57
30 | 09:14 | | 07:03 | 05:19 | 03:51 | 03:28 | 04:40 | 06:10 |1 07:35 | 08:01 | 09:33 | 10:12
| 16:19 | | 20:14 | 21:44 | 23:11 | 23:43 | 22:36 | 20:55 | 19:09 | 16:31 | 15:08 | 14:58
31]09:11 | | 06:59 | | 03:49 | | 04:43 | 06:13 | | 08:04 | | 10:11
| 16:22 | | 20:17 | | 23:14 | | 22:33 | 20:52 | | 16:27 | | 15:00
Potential sun hours | 182 | 242 | 363 | 447 | 559 | 604 | 594 | 502 | 392 | 308 | 206 | 152
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Licensed user:
Merkkikallio FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 9:21/3.0.619

SHADOW - Calendar per WTG

Calculation: V136 x 15 x HH172 real case_forest lukeWTG: T8 - T8 y _ _
A mptions for sh w calculation Sunshine probability S (Average daily sunshine hours) []
ssumptions for shadow calculations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1,03 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
950 485 257 338 655 682 961 1447 1196 618 441 434 8465
Idle start wind speed: Cut in wind speed from power curve

|January |February|March |April | May |June 1July JAugust | Septembd©October |NovembefDecember

1]10:10 | 09:08 | 07:41 | 06:56 | 05:15 | 03:46 | 03:30 | 04:46 | 06:16 | 07:38 | 08:07 | 09:36
|15:02  |16:25  |17:51 | 20:19 | 21:47 | 23:16 | 23:42 | 22:30 |20:48  |19:06 | 16:24 | 15:06
2110:10 | 09:06 | 07:38 | 06:53 | 05:12 | 03:44 | 03:31 | 04:49 | 06:18 | 07:41 | 08:10 | 09:38
|15:03 | 16:28  |17:54 | 20:22 | 21:50 | 23:19 | 23:41 | 22:27  |20:45  |19:02 | 16:21 | 15:05
3110:09 ]09:03 | 07:34 | 06:49 | 05:09 |03:42 | 03:33 | 04:52 | 06:21 | 07:43 | 08:13 | 09:41
|15:05  |16:31  |17:57 | 20:25 | 21:53 | 23:21 | 23:39 | 22:24  |20:42 | 18:59 | 16:18 | 15:03
4110:08 ]09:00 |07:31 | 06:46 | 05:06 | 03:40 | 03:34 | 04:55 | 06:24 | 07:46 | 08:16 | 09:43
|15:07  |16:34 | 18:00 | 20:28 | 21:56 | 23:23  |23:38  |22:21  |20:38 | 18:56 | 16:15 | 15:01
5]10:07 | 08:57 | 07:28 | 06:42 | 05:02 | 03:38 | 03:36 | 04:58 | 06:27 | 07:49 | 08:19 | 09:46
|15:09  |16:38  |18:02  |20:31 | 21:59 | 23:25 | 23:37  |22:17  |20:35 | 18:52 | 16:12 | 15:00
6]10:05 | 08:54 | 07:24 | 06:39 | 04:59 | 03:36 | 03:38 | 05:01 |06:29 |07:52 | 08:22 | 09:48
|15:11 [ 16:41 | 18:05 | 20:34 | 22:02 | 23:28  |23:35 |22:14  [20:31 | 18:49 | 16:09 | 14:58
7110:04 | 08:51 | 07:21 | 06:36 | 04:56 | 03:35 | 03:40 | 05:04 | 06:32 | 07:55 | 08:26 | 09:50
|15:14 | 16:44 | 18:08 | 20:36 | 22:05 |23:30  |23:33 |22:11  |20:28 | 18:46 | 16:06 | 14:57
8110:03 |08:48 | 07:18 | 06:32 | 04:53 | 03:33 | 03:42 | 05:07 |06:35 |07:57 |08:29 | 09:52
|15:16 | 16:47  |18:11  |20:39 | 22:08 | 23:32 | 23:31 |22:08 |20:24 |18:42 | 16:03 | 14:56
9110:01 | 08:45 | 07:14 | 06:29 | 04:50  |03:31 | 03:44 | 05:10 | 06:38 | 08:00 |08:32 | 09:54
|15:18 | 16:50 | 18:14 | 20:42 | 22:11 | 23:33 | 23:30 | 22:05 [20:21 | 18:39 | 16:00 | 14:55
10 ]10:00 | 08:42 | 07:11 | 06:25 | 04:47  |03:30 | 03:46 | 05:13 | 06:40 | 08:03 | 08:35 | 09:56
|15:21 | 16:53 | 18:17 | 20:45 | 22:14 | 23:35 | 23:28 | 22:02 |20:18 | 18:36 | 15:57 | 14:54
11]09:58 | 08:39 | 07:08 | 06:22 | 04:44 | 03:29 | 03:49 | 05:16 | 06:43 | 08:06 | 08:38 | 09:58
|15:23 | 16:56 | 18:20 | 20:48 | 22:17 | 23:37 | 23:26  |21:58  |20:14 | 18:32 | 15:55 | 14:53
12]09:56 | 08:36 | 07:04 | 06:19 | 04:40 | 03:27 | 03:51 | 05:18 | 06:46 | 08:09 | 08:41 | 10:00
|15:26 | 16:59 | 18:23  |20:51 | 22:20 | 23:38 | 23:23 | 21:55  |20:11 | 18:29 | 15:52 | 14:52
13]09:54 | 08:33 | 07:01 | 06:15  |04:37 | 03:26 | 03:53 | 05:21 | 06:49 | 08:11 | 08:44 | 10:02
|15:29  [17:02 | 18:26 | 20:54 | 22:23 | 23:40 | 23:21 | 21:52  |20:07 | 18:25 | 15:49 | 14:51
14 109:52 | 08:29 | 06:57 | 06:12 | 04:34 | 03:25 | 03:56 | 05:24 | 06:51 | 08:14 | 08:47 | 10:03
|15:31 | 17:06 | 18:28 | 20:57 | 22:26 | 23:41 | 23:19  |21:49  |20:04 |18:22 |15:46 | 14:51
15]09:50 | 08:26 | 06:54 | 06:08 | 04:31 | 03:25 | 03:58 | 05:27 | 06:54 | 08:17 | 08:50 | 10:05
|15:34 [ 17:09  |18:31  |20:59 | 22:29 | 23:42 | 23:17  |21:45  [20:01 |18:19 | 15:44 | 14:50
16 ] 09:48 | 08:23 | 06:51 | 06:05 | 04:28 | 03:24 | 04:01 | 05:30 | 06:57 | 08:20 | 08:53 | 10:06
|15:37  |17:12 | 18:34 | 21:02  |22:32 | 23:43 | 23:14  |21:42 [19:57 | 18:16 | 15:41 | 14:50
17 109:46 | 08:20 | 06:47 | 06:02 | 04:26 | 03:23 | 04:04 | 05:33 | 07:00 |08:23 |08:56 | 10:07
|15:40  |17:15 | 18:37  |21:05 |22:35 | 23:44  |23:12 |21:39 |19:54 | 18:12 | 15:38 | 14:49

18 109:44 | 08:17 | 06:44 | 05:58 | 04:23 | 03:23 | 04:06 | 05:36 | 07:02 | 08:26 | 08:59 | 10:08
|15:42  |17:18 | 18:40 | 21:08 | 22:38 | 23:45 |23:09 |21:35 |19:50 | 18:09 | 15:36 | 14:49
19 ]09:42 | 08:14 | 06:40 | 05:55 | 04:20 | 03:22 | 04:09 | 05:39 | 07:05 | 08:29 | 09:02 | 10:09
|15:45  |17:21 | 18:43 | 21:11 | 22:41 | 23:45 | 23:07 |21:32  |19:47 | 18:06 | 15:33 | 14:49
20109:40 | 08:10 | 06:37 | 05:52 | 04:17 [ 03:22 | 04:12 | 05:42 | 07:08 | 08:32 | 09:05 | 10:10

|15:48 | 17:24 | 18:45 | 21:14 | 22:44 | 23:46 | 23:04 |21:29  |19:43  |18:02 | 15:31 | 14:50
21]09:37 | 08:07 | 06:34 | 05:48 | 04:14 [ 03:22 | 04:14 | 05:45 | 07:10 | 08:34 | 09:08 | 10:11
|15:51 | 17:27 | 18:48 | 21:17 | 22:46 | 23:46 | 23:01 |21:25  |19:40 |17:59 | 15:28 | 14:50
22109:35 | 08:04 | 06:30 | 05:45 | 04:11 [ 03:22 | 04:17 | 05:47 | 07:13 | 08:37 | 09:11 | 10:11
|15:54  [17:30 | 18:51 | 21:20 | 22:49 | 23:46 | 22:59 | 21:22  |19:37  |17:56 | 15:26 | 14:50
23]09:32 | 08:01 | 06:27 | 05:42 | 04:09 [03:23 |04:20 | 05:50 | 07:16 | 08:40 | 09:14 | 10:12

|15:57  |17:33 | 18:54 | 21:23 | 22:52 | 23:46 | 22:56 | 21:19  [19:33  |17:53 | 15:23 | 14:51
24109:30 | 07:57 | 06:23 | 05:38 | 04:06 |03:23 | 04:23 | 05:53 | 07:19 | 08:43 | 09:17 | 10:12
|16:00  |17:36 | 18:57 | 21:26 | 22:55 | 23:46 | 22:53 | 21:15  [19:30  |17:50 | 15:21 | 14:51
25]109:27 | 07:54 | 06:20 | 05:35 | 04:03 | 03:24 | 04:26 | 05:56 | 07:21 | 07:46 | 09:20 | 10:12
|16:03  [17:39  |19:00 | 21:29 | 22:58 | 23:46 | 22:50 | 21:12 | 19:26 | 16:46 | 15:19 | 14:52
26109:25 | 07:51 | 06:17 | 05:32 | 04:01 | 03:24 | 04:29 | 05:59 | 07:24 | 07:49 | 09:22 | 10:13
|16:06 | 17:42  [19:02 | 21:32 | 23:01 | 23:46 | 22:48  |21:09 |19:23 | 16:43 | 15:16 | 14:53
27109:22 | 07:48 | 06:13 | 05:28 | 03:58 | 03:25 | 04:31 | 06:02 | 07:27 | 07:52 | 09:25 | 10:13
|16:09 | 17:45  |19:05 | 21:35 | 23:03 | 23:45 | 22:45 |21:05 [19:19 | 16:40 | 15:14 | 14:54
28109:19 | 07:44 | 06:10 | 05:25 | 03:56 | 03:26 | 04:34 | 06:04 | 07:30 | 07:55 | 09:28 | 10:12

|16:13 | 17:48  |19:08 | 21:38 | 23:06 | 23:45 | 22:42 |21:02 |19:16 | 16:37 | 15:12 | 14:55

29 | 09:17 | | 07:06 | 05:22 | 03:53 | 03:27 | 04:37 | 06:07 | 07:32 | 07:58 | 09:31 | 10:12
| 16:16 | | 20:11 | 21:41 | 23:09 | 23:44 | 22:39 | 20:59 ] 19:13 | 16:34 | 15:10 | 14:57
30 | 09:14 | | 07:03 | 05:18 | 03:51 | 03:28 | 04:40 | 06:10 |1 07:35 | 08:01 | 09:33 | 10:12
| 16:19 | | 20:14 | 21:44 | 23:11 | 23:43 | 22:36 | 20:55 | 19:09 | 16:31 | 15:08 | 14:58
31]09:11 | | 06:59 | | 03:49 | | 04:43 | 06:13 | | 08:04 | | 10:11
| 16:22 | | 20:17 | | 23:14 | | 22:33 | 20:52 | | 16:27 | | 15:00
Potential sun hours | 182 | 242 | 363 | 447 | 559 | 604 | 594 | 502 | 392 | 308 | 206 | 151
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project: Licensed user:
Merkkikallio FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 9:21/3.0.619

SHADOW - Calendar per WTG

Calculation: V136 x 15 x HH172 real case_forest lukeWTG: T9 - T9 y _ _
A mptions for sh w calculation Sunshine probability S (Average daily sunshine hours) []
ssumptions for shadow calculations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1,03 2,53 3,97 6,77 9,62 10,20 9,62 7,58 5,07 2,64 1,20 0,65

Operational time

N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
950 485 257 338 655 682 961 1447 1196 618 441 434 8465
Idle start wind speed: Cut in wind speed from power curve

|January |February|March |April | May |June 1July JAugust | Septembd©October |NovembefDecember

1]10:10 | 09:08 | 07:41 | 06:56 | 05:15 | 03:47 | 03:30 | 04:46 | 06:16 | 07:38 | 08:07 | 09:36
|15:02  [16:25  |17:51 | 20:19 | 21:47 | 23:16 | 23:42 | 22:30 |20:48 | 19:06 | 16:24 | 15:07
2110:09 |09:05 |07:38 | 06:53 |05:12 | 03:44 | 03:31 | 04:49 | 06:18 | 07:41 | 08:10 | 09:38
|15:04 | 16:28  |17:54 | 20:22 | 21:50 | 23:18 | 23:41 | 22:27  |20:45  |19:02 | 16:21 | 15:05
3110:09 ]09:03 | 07:34 | 06:49  |05:09 |03:42 | 03:33 | 04:52 | 06:21 | 07:43 | 08:13 | 09:41
|15:06  |16:31  |17:57 | 20:25 | 21:53 | 23:21 | 23:39 | 22:24  |20:42 | 18:59 | 16:18 | 15:03
4110:08 |09:00 |07:31 | 06:46 | 05:06 | 03:40 | 03:35 | 04:55 | 06:24 | 07:46 | 08:16 | 09:43
|15:07  |16:34 | 18:00 | 20:28 | 21:56 | 23:23 | 23:38  |22:20 |20:38 | 18:56 | 16:15 | 15:02
5]10:06 | 08:57 | 07:28 | 06:42 | 05:02 | 03:38 | 03:36 | 04:58 | 06:27 | 07:49 | 08:19 | 09:46
|15:10 [ 16:38  |18:02  |20:31 | 21:59 | 23:25 | 23:36 | 22:17  |20:35 | 18:52 | 16:12 | 15:00
6]10:05 | 08:54 | 07:24 | 06:39 | 04:59  |03:37 |03:38 | 05:01 |06:30 |07:52 | 08:22 | 09:48
|15:12 | 16:41 | 18:05 | 20:34 | 22:02 | 23:27 |23:35 |22:14  |20:31 | 18:49 | 16:09 | 14:59
7110:04 | 08:51 | 07:21 | 06:36 | 04:56 | 03:35 | 03:40 | 05:04 | 06:32 | 07:55 | 08:25 | 09:50
|15:14 | 16:44 | 18:08 | 20:36 | 22:05 | 23:29 |23:33  |22:11  |20:28 | 18:46 | 16:06 | 14:57
8110:03 |08:48 | 07:18 | 06:32 | 04:53 | 03:33 | 03:42 | 05:07 |06:35 |07:57 |08:28 | 09:52
|15:16 | 16:47  |18:11  |20:39 | 22:08  |23:31 | 23:31 |22:08 |20:24 |18:42 | 16:03 | 14:56
9110:01 | 08:45 | 07:14 | 06:29 | 04:50 | 03:32 | 03:44 | 05:10 | 06:38 | 08:00 |08:32 | 09:54
|15:19 [ 16:50 | 18:14 | 20:42 | 22:11 | 23:33 | 23:29 | 22:05 [20:21 | 18:39 | 16:00 | 14:55
10 ] 09:59 | 08:42 | 07:11 | 06:25 | 04:47 | 03:30 | 03:47 | 05:13 | 06:41 | 08:03 | 08:35 | 09:56
|15:21 | 16:53 | 18:17 | 20:45 | 22:14 | 23:35 | 23:27 | 22:01 |20:18 | 18:36 | 15:58 | 14:54
11]09:58 | 08:39 | 07:08 | 06:22 | 04:44 | 03:29 | 03:49 | 05:16 | 06:43 | 08:06 | 08:38 | 09:58
|15:23 | 16:56 | 18:20 | 20:48 | 22:17 | 23:37 | 23:25 |21:58  |20:14 | 18:32 | 15:55 | 14:53
12]09:56 | 08:36 | 07:04 | 06:19  |04:41  |03:28 | 03:51 | 05:19 | 06:46 | 08:09 | 08:41 | 10:00
|15:26 | 16:59 | 18:23 | 20:51 | 22:20 | 23:38 | 23:23 | 21:55  |20:11 | 18:29 | 15:552 | 14:52
13]09:54 | 08:33 | 07:01 | 06:15 | 04:38 | 03:27 | 03:54 | 05:21 | 06:49 | 08:11 | 08:44 | 10:01
|15:29  [17:03 | 18:26 | 20:54 | 22:23 | 23:39 | 23:21  |21:52  |20:07 | 18:26 | 15:49 | 14:51
14 109:52 | 08:29 | 06:57 | 06:12 | 04:35 | 03:26 | 03:56 | 05:24 | 06:51 | 08:14 | 08:47 | 10:03
|15:31 | 17:06 | 18:28 | 20:56 | 22:26 | 23:41 | 23:19  |21:48  |20:04 |18:22 |15:46 | 14:51
15]09:50 | 08:26 | 06:54 | 06:08 | 04:32 | 03:25 | 03:59 | 05:27 | 06:54 | 08:17 | 08:50 | 10:04
|15:34 | 17:09  |18:31  |20:59 | 22:29 | 23:42 | 23:16  |21:45  [20:00 |18:19 | 15:44 | 14:50
16 ]09:48 | 08:23 | 06:51 | 06:05 | 04:29 | 03:24 | 04:01 | 05:30 | 06:57 | 08:20 |08:53 | 10:06
|15:37  |17:12 | 18:34 | 21:02  |22:32 | 23:43 | 23:14  |21:42 [19:57 | 18:16 | 15:41 | 14:50
17 109:46 | 08:20 | 06:47 | 06:02 | 04:26 | 03:23 | 04:04 | 05:33 | 07:00 |08:23 |08:56 | 10:07
|15:40 | 17:15 | 18:37  |21:05 |22:35 | 23:44  |23:12 |21:39 [19:54  |18:12 | 15:38 | 14:50

18 109:44 | 08:17 | 06:44 | 05:58 | 04:23 | 03:23 | 04:06 | 05:36 | 07:02 | 08:26 | 08:59 | 10:08
|15:43  |17:18 | 18:40 | 21:08 | 22:38 | 23:45 |23:09 |21:35 [19:50 | 18:09 | 15:36 | 14:50
19 ]09:42 | 08:14 | 06:40 | 05:55 | 04:20 | 03:23 | 04:09 | 05:39 | 07:05 | 08:29 | 09:02 | 10:09
|15:45  |17:21 | 18:43 | 21:11 | 22:40 | 23:45 | 23:07 |21:32 |19:47 | 18:06 | 15:33 | 14:50
20109:39 | 08:10 | 06:37 | 05:52 | 04:17 | 03:23 | 04:12 | 05:42 | 07:08 | 08:32 | 09:05 | 10:10

|15:48 | 17:24 | 18:45 | 21:14 | 22:43 | 23:46 | 23:04 |21:29 [19:43  |18:02 | 15:31 | 14:50
21]09:37 | 08:07 | 06:34 | 05:48 | 04:14 [ 03:23 | 04:15 | 05:45 | 07:10 | 08:34 | 09:08 | 10:11
|15:51 | 17:27 | 18:48 | 21:17 | 22:46 | 23:46 | 23:01 |21:25  |19:40 |17:59 | 15:28 | 14:50
22109:35 | 08:04 | 06:30 | 05:45 | 04:12 [ 03:23 | 04:17 | 05:47 | 07:13 | 08:37 | 09:11 | 10:11
|15:54  [17:30 | 18:51 | 21:20 | 22:49 | 23:46 | 22:59 | 21:22  |19:37  |17:56 | 15:26 | 14:50
23]09:32 | 08:01 | 06:27 | 05:42 | 04:09 [03:23 |04:20 | 05:50 | 07:16 | 08:40 | 09:14 | 10:12

|15:57  |17:33 | 18:54 | 21:23 | 22:52 | 23:46 | 22:56 | 21:19  [19:33  |17:53 | 15:23 | 14:51
24109:30 | 07:57 | 06:23 | 05:38 | 04:06 |03:23 | 04:23 | 05:53 | 07:19 | 08:43 | 09:17 | 10:12
|16:00  |17:36 | 18:57 | 21:26 | 22:55 | 23:46 | 22:53 | 21:15  [19:30  |17:50 | 15:21 | 14:52
25]109:27 | 07:54 | 06:20 | 05:35 | 04:03 | 03:24 | 04:26 | 05:56 | 07:21 | 07:46 | 09:19 | 10:12
|16:03  [17:39  |19:00 | 21:29 | 22:58 | 23:46 | 22:50 | 21:12 | 19:26 | 16:46 | 15:19 | 14:52
26109:25 | 07:51 | 06:17 | 05:32 | 04:01 [ 03:25 | 04:29 | 05:59 | 07:24 | 07:49 | 09:22 | 10:12
|16:06 | 17:42  [19:02 | 21:32 | 23:00 | 23:46 | 22:47 | 21:09 |19:23 | 16:43 | 15:17 | 14:53
27109:22 | 07:48 | 06:13 | 05:28 | 03:58 | 03:25 | 04:32 | 06:02 | 07:27 | 07:52 | 09:25 | 10:12
|16:10 | 17:45  |19:05 | 21:35 | 23:03 | 23:45 | 22:45 |21:05 [19:19 | 16:40 | 15:14 | 14:54
28109:19 | 07:44 | 06:10 | 05:25 | 03:56 | 03:26 | 04:34 | 06:04 | 07:30 | 07:55 | 09:28 | 10:12

|16:13 | 17:48  |19:08 | 21:38 | 23:06 | 23:44 | 22:42  |21:02 |19:16 | 16:37 | 15:12 | 14:56

29 | 09:17 | | 07:06 | 05:22 | 03:53 | 03:27 | 04:37 | 06:07 | 07:32 | 07:58 | 09:30 | 10:12
| 16:16 | | 20:11 | 21:41 | 23:08 | 23:44 | 22:39 | 20:58 ] 19:13 | 16:34 | 15:10 | 14:57
30 | 09:14 | | 07:03 | 05:19 | 03:51 | 03:29 | 04:40 | 06:10 |1 07:35 | 08:01 | 09:33 | 10:12
| 16:19 | | 20:14 | 21:44 | 23:11 | 23:43 | 22:36 | 20:55 | 19:09 | 16:31 | 15:08 | 14:58
31]09:11 | | 06:59 | | 03:49 | | 04:43 | 06:13 | | 08:04 | | 10:11
| 16:22 | | 20:17 | | 23:14 | | 22:33 | 20:52 | | 16:27 | | 15:00
Potential sun hours | 182 | 242 | 363 | 447 | 559 | 604 | 593 | 502 | 392 | 308 | 206 | 152
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
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Project:

Merkkikallio

SHADOW - Calendar per WTG, graphical
Calculation: V136 x 15 x HH172 real case_forest luke

Shadow receptors

A: Asuinrakennus (Langkujavagen 200)
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Project: Licensed user:

Merkkikallio FCG Suunnittelu ja tekniikka Oy
Osmontie 34, PO Box 950
FI1-00601 Helsinki
+358104095666
Hans Vadback / hans.vadback@fcg.fi

Calculated:

10.6.2016 9:21/3.0.619
SHADOW - Map

Calculation: V136 x 15 x HH172 real case_forest luke

Hours per year, real
case
1 h/a
8 h/a
10 h/a
20 h/a
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0 500 1000 1500 2000 m

Map: Peruskarttarasteri , Print scale 1:40 000, Map center Finish TM ETRS-TM35FIN-ETRS89 East: 246 300 North: 7 008 480
New WTG Shadow receptor

Flicker map level: Height Contours: Merkkikallio_height contour lines.wpo (1)
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@ Tuulivoimala / Vindkraftverk (T1-T15)

Varjostus/Skuggning (real case, forest luke)
—— ] h/a

— 8 h/a

e 20 h/a

Luke puuston pituus (m)

10 h/a

0,00 - 2,50
2,51 -5,00
5,01-7,50
7,51 -10,00

10,01 - 12,50
12,51 - 15,00
15,01 - 17,50
17,51 - 20,00
20,01 - 22,50
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