Finnish
Consulting
Group

FCG ®

Pajukoski Il tuulivoimahanke

MELU- JA VARJOSTUSMALLINNUSRAPORTTI

OX2 Finland Oy & TM Voima

P23612




FCG Finnish Consulting Group Oy Melu- ja varjostusmallinnusra- 2 (55

portti
7.2.2024
Sisallys
Pajukoski I tUUIIVOIMANANKE ...cooeviiiieieeee e e e bbae e s s sata e e e e s sbeeee s 5
L T AUST A A Lttt ettt et h e a bt e bt e ehe e e e bt e et e e be e skt e bt e e a bt et et ehte e ehe e et e e eheesteebaeenreenen 5
2 LAHTOTIEDOT JA MENETELMAT ...vitiiiiiieteieteeste ettt be s s es e ssse s s snas e 5
2.1 IMIBIU e ettt h e et e et e bt e he e et e e bt e eate e saeeeteenaeas 5
2.11 Melumallinnus ISO 9613-2......eiiiiiieiiieee e st as 5
2.1.2 MatalataajUiNnen MEIU......eeeiiiiiiieiieeec e e e e e et ae e e e e e e e esbbbr e eeeeeees 8
2.2 VarjoSTUSIMAIINNUS ..vvviieieiie et seeet e e e e e e e s e beeeeeeeesseanssaereeeeeseesnnsrreees 9
2.3 Mallinnusten 1askentapiSteeT......cuuiiii i 10
2.4 RAJA- JA ONJEANVOL .eeiiiiiiiie ettt e e e s e e e e naaaa e s 11
241 MEIU e ettt r e eaee 11
24.2 VA OSTUS e s e e s 12
3 MELUMALLINNUSTEN TULOKSET ...ttt ettt ettt ettt ettt eae et sate e i e sateeneas 13
Bl IMBIU e e st e r e e b e e e n e n e e nneeen 13
3.1.1 NYKYEIIANNE ettt e e e ee e e e e e e s bbb baeeeeeeesesnsasreeees 13

3.1.2 Melun laskentatulokset ISO 9613-2 voimalaitoksella GE158 - 6,1 MW. (107,0 dB + 2,0
dB) 14

3.1.3 Matalataajuiset melutasot Nykytilanteessa......ccveeveiiiiiiiviiivieeie e, 21
3.14 Matalataajuiset MEIULASOt......coiiiiiiie e 23
A V- 1 [0 11 AU LS PSPPSR P PSP PO PUPPPRPPPRROPPPRUPPRRt 29
3.2.1 NYKYEITANNE ettt e e e e e e e e e e st e bbb baeeeeeesseensasreeees 29
3.2.2 Varjostus ilman puuston suojaavaa Vaikutusta .........ccccuvveeieiieiiciiiineeeeceeeeeieeeeeee e 31
3.2.3  Varjostus puuston suojaava vaikutus huomioituna........cccceecveeerniiieeniiiiiee e, 37
T == PP 41
Liite 1: Pajukoski Il tuulivoimahanke — melun levidmismallinnuksen (1SO 9613-2, YM 2/2014)
TUIOKSEE NYKYEIHANTEESSA. cevveiieicrieiee e e e e s et e e e e e e e eabbabereeaeeees 42
Liite 2: Pajukoski Il tuulivoimahanke — melun leviamismallinnuksen (1SO 9613-2, YM 2/2014)
tulokset WindPro-raporttina vaihtoehdossa VEL.........ccueiiiiiiiiiniiiiieecniiieceseee e esiieee s e s 43
FCG Finnish Consulting Group Oy Y-tunnus 1940671-3
Osmontie 34, PL 950, 00601 Helsinki Kotipaikka Helsinki

p. 010 4090, www.fcgqg.fi



FCG Finnish Consulting Group Oy Melu- ja varjostusmallinnusra- 3 (55
portti

7.2.2024

Liite 3: Pajukoski Il tuulivoimahanke — melun levidmismallinnuksen (1SO 9613-2, YM 2/2014)
tulokset WindPro-raporttina vaihtoehdossa VE2..........ccouveeiiiiiiiiiiiiieeeeeec et ceevnrree e 44

Liite 4: Pajukoski Il tuulivoimahanke — melun leviamismallinnuksen (1SO 9613-2, YM 2/2014)
tulokset WindPro-raporttina vaihtoehdossa VE3.........cuuiiiriiiiiiniiiee e 45

Liite 5: Pajukoski Il tuulivoimahanke — matalataajuisen melun rakennuskohtaiset arvot
1Y VA TR =TT Y- U PURPPRRPRPP 46

Liite 6: Pajukoski Il tuulivoimahanke — matalataajuisen melun rakennuskohtaiset arvot
VYL a Lo T=] aTe [o11Y: TRV =3t PP RPN 47

Liite 7: Pajukoski Il tuulivoimahanke — matalataajuisen melun rakennuskohtaiset arvot
VYN 0o Y=l aTe (o 1YY TRV =5 S 48

Liite 8: Pajukoski Il tuulivoimahanke — matalataajuisen melun rakennuskohtaiset arvot
VAINTOENAOSSA VE3......eeiiiiiiee ettt e e e e e e e s et et t e e e e e eeeeeeanstbreeeeaaesennnnrreeaeaaaans 49

Liite 9: Pajukoski Il tuulivoimahanke — varjostusmallinnuksen tulokset nykytilanteessa “real case,
g Lo 0T 1) USSR 50

Liite 10: Pajukoski Il tuulivoimahanke — varjostusmallinnuksen tulokset “real case, no forest”

(VEL) et eeeeeeee e ee ettt e et eeeeeeeeeee e e e et e e e et e e eeee e e e et e eeeeeaeeeeeeeeeeeeseeeeeeeeee e eee et seeeeeaeeesaeaeeenenanes 51
Liite 11: Pajukoski Il tuulivoimahanke — varjostusmallinnuksen tulokset “real case, no forest”
(VE2) ettt ee e eeeeeeee e eeeeeeeseseeeeeee e s eeee e e e eeeeeseeeesaee et e e e eese e s et eeeeeeeteeeee et es e e et eeeeeeeeenaraees 52
Liite 12: Pajukoski Il tuulivoimahanke — varjostusmallinnuksen tulokset “real case, no forest”
(VE3) et eeeeeeee et ee et e et e eeeseeeeeeeeseeee e e e e e e e eee e e e et e e eeeeeeeeteeeeeeeaeeee s e eeteeeeeeeeee et e eee et eeneeeaeeeneeaeeeeeeanes 53
Liite 13: Pajukoski Il tuulivoimahanke — varjostusmallinnuksen tulokset “real case, Luke forest”
(VL) ve e eeeeee e e e eeeeeeeeeeeeeee s e eeeeeeeseseeeeeeeae s eese s e e aeeaeseeeesaeses e e seeseeeeeeeeseeaeaeseee et eseneeeaeeeeeeeeesenaees 54
Liite 15: Pajukoski Il tuulivoimahanke — varjostusmallinnuksen tulokset “real case, Luke forest”
(VE2) ettt ettt e e et e eeeeeeeeeeeeseeeeeae e e e eee e eee et e e eeeeeeeeteeeeeeeaeeee s eeeeteeeeeeeeeeee e eee et eeeeetaeeeneeaeeeeeeanes 55
FCG Finnish Consulting Group Oy Y-tunnus 1940671-3
Osmontie 34, PL 950, 00601 Helsinki Kotipaikka Helsinki

p. 010 4090, www.fcgqg.fi



FCG Finnish Consulting Group Oy Melu- ja varjostusmallinnusra- 4 (55)
portti

7.2.2024

FCG Finnish Consulting Group Oy (“FCG”) on laatinut tdmdn raportin FCG:n asiakkaan (“Asiakas”) toimeksian-
non ja ohjeiden mukaisesti. Tdmd raportti on laadittu FCG:n ja Asiakkaan vdlisen sopimuksen ehtojen mukai-
sesti. FCG ei ole vastuussa tdstd raportista tai sen kdytostd suhteessa mihinkéén muuhun tahoon kuin Asi-
akkaaseen.

Tdmd raportti voi perustua kokonaan tai osaksi kolmansien osapuolten FCG:lle antamiin tietoihin tai julkisiin
Idhteisiin ja ndin ollen tietoihin, joihin FCG:Ild ei ole ollut vaikutusmahdollisuuksia. FCG toteaa nimenomaisesti,
ettei silld ole vastuuta sille annettujen virheellisten tai puutteellisten tietojen perusteella.

Kaikki oikeudet (mukaan lukien tekijdnoikeudet) téhdn raporttiin kuuluvat FCG:lle, tai Asiakkaalle, mikdli niin
on sovittu FCG:n ja Asiakkaan vdlillé. Tétd raporttia tai sen osaa ei saa muokata tai kdyttdd uudelleen toiseen
tarkoitukseen ilman FCG:n kirjallista lupaa.
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Pajukoski Il tuulivoimahanke

1 TAUSTAA

Pajukoski Il tuulivoimahankkeen hankeomistaja OX2 suunnittelee tuulivoimapuiston raken-
tamista Ylivieskaan. Vaihtoehdossa 1 (VE1) on 18 voimalaa, vaihtoehdossa 2 (VE2) voima-
loita on 9 ja vaihtoehdossa 3 (VE3) voimaloita on 9 kappaletta.

Tuulivoimaloiden aiheuttamia meluvaikutuksia on arvioitu WindPRO-ohjelman DECIBEL-
moduulilla. Tuulivoimaloiden aiheuttamat varjostusvaikutukset on mallinnettu WindPro-
ohjelman SHADOW-moduulilla voimalapaikkojen sijoitusten mukaisesti. Melu- ja varjostus-
mallinnukset on laatinut Henna-Riikka Rintamaki ja laaduntarkastuksen on tehnyt Johanna
Harju FCG Finnish Consulting Group Oy:sta.

2 LAHTOTIEDOT JA MENETELMAT

2.1 Melu

2.1.1 Melumallinnus ISO 9613-2

Tuulivoimaloiden aiheuttamat ddnenpainetasot on mallinnettu WindPRO-laskentaohjelman
Decibel-moduulilla ISO 9613-2 standardin mukaisesti. Ymparistohallinnon tuulivoimaloiden
melun mallintamista koskevan ohjeen 2/2014 mukaisesti tuulen nopeutena kaytettiin 10 m
korkeudella mitattuna 8 m/s, ilman lampétilana 15 °C, ilmanpaineena 101,325 kPa, ilman
suhteellisena kosteutena 70 % ja maanpinnan kovuutena arvoa 0,4 maa-alueilla ja vesialu-
eilla 0,0. Laskenta on tehty 4,0 m korkeudelle maanpinnan tasosta. Laskenta-asetukset esi-
tetadn taulukossa 5.

Tuulivoimaloiden ympérist6on tuottamat adanenpainetasot on mallinnettu kayttden 6,1
MW:n voimalatyyppia GE158-6.1MW (General Electric). Voimalatyypin roottorin halkaisija
(RD) on 158 m, voimalan napakorkeus (HH) 221 m ja kokonaiskorkeus 300 metria. Voimala-
tyypin melun |ahtdarvona kdytetty danitehotaso Lwa on 107,0 dB. Mallinnuksessa daniteho-
taso on 107,0 dB + 2,0 dB = 109,0 dB. Voimalavalmistajan asiakirjan tietoihin lisattiin 2,0
dB:n varmuusarvo, ettd saadaan danitehotaso vastaamaan takuuarvoa.

Mallinnuksissa on huomioitu hankkeen ldheisyydessa sijaitseva 9 voimalaitoksen hanke Pa-
jukoski I. Pajukoski I:n voimaloiden V126-3.3MW tiedot esitetdan tarkemmin taulukoissa 2
ja 6.

Melumallinnusten laskentatuloksia on havainnollistettu ns. keskidanitasokarttojen avulla.
Keskidanitasokartoissa on esitetty melun keskidanitaso- eli ekvivalenttidanitasokayrat
(LAeq) 5 dB vilein.
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Taulukko 1. Pajukoski Il tuulivoimahankkeen mallinnusohjelma ja tuulivoimaloiden ddnitehota-
sot sekd melun erityispiirteet.

MALLINNUSOHJELMAN TIEDOT

Mallinnusmenetelma:

Mallinnusohjelma ja versio: WindPRO, (versio ks. WindPRO-raportti) |ISO 9613-2

TUULIVOIMALAN (TUULIVOIMALOIDEN TIEDOT)

Tuulivoimalan valmistaja: General Electric Tyyppi: GE158-6.1MW Sarjanumero/t:-
Nimellisteho: 6,1 MW Napakorkeus: 221 m Roottorin halkaisija: 158 m | Tornin tyyppi: te-
ras/hybridi

Mahdollisuudet vaikuttaa tuulivoimalan melupaast6on kdyton aikana ja sen vaikutus meluun

Lapakulman saaté Pyorimisnopeus Muu, mika
Kylla - dB |Kylla - dB Noise mode s&&to: Kylla
Ei Ei Noise mode, dédnitehotaso

AKUSTISET TIEDOT/LASKENNAN LAHTOTIEDOT

Valmistajan tiedot asiakirjasta Noise_Emission-NRO_4,x_5,x_6,x-158-50Hz_EN_r0. Asiakirjan pdivdamaara: 2021-08-
10.

Taulukossa esitetdan melupadstd varmuusarvoineen (+ 2 dB). Lahtomelutaso varmuusarvoineen on yhteensa 109 dB.

Oktaaveittain 1/3-oktaaveittain [Hz], Lwa [dB]
[Hz], Lwa [dB] 20 70,8 200 95,0 1600 97,5
63 92,2 25 75,2 250 96,3 2000 95,5
125 96,9 31,5 79,1 315 96,9 2500 92,9
250 100,9 40 82,4 400 97,7 3150 88,9
500 103,1 50 85,2 500 98,3 4000 84,8
1000 104,4 63 87,4 630 99,0 5000 78,3
2000 100,5 80 89,0 800 99,6 6300 68,7
4000 90,6 100 90,5 1000 100,2 8000 56,1
8000 69,2 125 91,9 1250 98,9 10000 57,1

Lwa,tot = 107,0 + 2,0dB 160 93,5

Melun erityispiirteiden mittaus ja havainnot:

Kapeakaistaisuus / Impulssimaisuus Merkityksellinen sykintd (amplitudimodu- Muu, Mika:
Tonaalisuus laatio)
keypha ei keypHa ei kypHa ei keypHa ei
FCG Finnish Consulting Group Oy Y-tunnus 1940671-3
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Taulukko 2. Léheisen Pajukoski | hankkeen voimaloiden ddnitehotasot sekd melun erityispiir-
teet.

MALLINNUSOHJELMAN TIEDOT

Mallinnusmenetelma:

Mallinnusohjelma ja versio: WindPRO, (versio ks. WindPRO-raportti) |ISO 9613-2

TUULIVOIMALAN (TUULIVOIMALOIDEN TIEDOT)

Tuulivoimalan valmistaja: Vestas Tyyppi: V126 Sarjanumero/t:-
Nimellisteho: 3,3 MW Napakorkeus: 137 m Roottorin halkaisija: 126 m | Tornin tyyppi: te-
ras/hybridi

Mahdollisuudet vaikuttaa tuulivoimalan melupaast6on kdyton aikana ja sen vaikutus meluun

Lapakulman saaté Pyorimisnopeus Muu, mika
Kylla - dB |Kylla - dB Noise mode s&&to: Kylla
Ei Ei Noise mode, dédnitehotaso

AKUSTISET TIEDOT/LASKENNAN LAHTOTIEDOT

Valmistajan tiedot asiakirjasta no. 0042-9192_V00 - V126-3 3MW Turbine Octaves HH 137m, According to General
Specification 0034-7616.V08 V126-3.3 MW 50/60 Hz.

asiakirjan paivamaara: 2014-02-11

Oktaaveittain 1/3-oktaaveittain [Hz], Lwa [dB]
[Hz], Lwa [dB] 20 63,4 200 89,6 1600 94,4
63 87,9 25 70,6 250 90,9 2000 93,7
125 94,1 31,5 70,6 315 92,0 2500 91,4
250 95,7 40 74,6 400 92,4 3150 88,3
500 99,2 50 79,7 500 93,7 4000 87,2
1000 101,8 63 83,1 630 96,3 5000 80,3
2000 98,1 80 85,0 800 96,8 6300 76,2
4000 91,2 100 87,4 1000 97,3 8000 73,9
8000 90,3 125 91,0 1250 96,9 10000 -
Lwa,tot = 105,9 160 88,8

Melun erityispiirteiden mittaus ja havainnot:

Kapeakaistaisuus / Impulssimaisuus Merkityksellinen sykintd (amplitudimodu- Muu, Mika:
Tonaalisuus laatio)
keypha ei keypHa ei kypHa ei keypHa ei
FCG Finnish Consulting Group Oy Y-tunnus 1940671-3
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Taulukko 3. Kéytetyt laskenta-asetukset I1SO 9613-2 -mallinnuksissa.

AKUSTISET TIEDOT/LASKENNAN LAHTOTIEDOT

Laskentakorkeus Laskentaruudun koko [m-m]

1ISO 9613-2: 4,0 m 50x50 m

Suhteellinen kosteus Lampétila

70 % Muu, mika ja miksi: ISO9613-2: 15C° ‘

Maastomallin Iahde ja tarkkuus

Maastomallin Idhde: MML maastotietokanta Vaakaresoluutio: 1,0 ‘ Pystyresoluutio: 0,5

Maan- ja vedenpinnan absorption ja heijastuksen huomioiminen, kdytetyt kertoimet

1SO 9613-2 maanpinta 0,4 vesialueet 0,0 ‘ HUOM

Ilmakehén stabiilius laskennassa/meteorologinen korjaus

Neutraali, (0): Neutraali ‘ Muu, mika ja miksi:

Sadolosuhteiden huomiointi; laskennassa kaytetty tuulen suunnat ja nopeus
Tuulen nopeus: 10 metrin korkeudella mitattuna 8 m/s

Tuulen suunta: 0-360°

Voimalan ddnen suuntaavuus ja vaimentuminen

Vapaa avaruus: kylla ‘ Muu, mika, miksi:

2.1.2 Matalataajuinen melu

Matala- eli pienitaajuinen melu laskettiin Ymparistoministerion ohjeen 2/2014 mukaisin
menetelmin kayttden kullekin voimalatyypille voimalavalmistajan asiakirjan danitehotasoja.

Ohje 2/2014 antaa menetelman matalataajuisen melun laskentaan rakennusten ulkopuo-
lelle. Sosiaali- ja terveysministerion Asumisterveysasetus 2015 antaa matalataajuiselle me-
lulle toimenpiderajat asuinhuoneissa. Rakennusten sisdlle kantautuva aanitaso arvioitiin Tu-
run AMK:n (Kerdanen, Hongisto ja Hakala, 2019) julkistamien Anojanssi-projektin tuottamien
tulosten mukaisin aaneneristavyysarvoin ja tuloksia verrattiin toimenpiderajoihin.

Taulukko 4. Suomalaisen pientalon julkisivun dénitasoeron alalikiarvo Anojanssi-projektin
tulosten mukaisesti.

>DLo
[dB]

7.6 8.3 9.2 10.3 115 13.0 14.8 16.8 18.8 21.1 22.8

Matalataajuinen melu laskettiin ohjeen YM 2/2014 mukaisesti. Laskennan ldhtokohta on
standardi ISO 9613-2, jossa huomioidaan adanen geometrinen etdisyysvaimennus seka
maanpinnan ja ilmakehan absorption aiheuttamat vakioidut vahvistukset ja vaimennukset.

FCG Finnish Consulting Group Oy Y-tunnus 1940671-3
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Tulokset esitetdan taajuuskohtaisena taulukkona hankealueen ldhist6lta valituille asuin- ja
lomarakennuksille.

2.2 Varjostusmallinnus

Tuulivoimaloiden varjostusvaikutuksia mallinnettiin WindPRO-ohjelman Shadow-moduu-
lilla. Varjostusmallinnuksissa kdytetyt voimalatiedot esitetdaan taulukoissa 7 ja 8.

Taulukko 5. Pajukoski Il hankkeen mallinnusohjelma ja tuulivoimaloiden koko varjostusmal-
linnuksissa.

MALLINNUSOHJELMAN TIEDOT

Mallinnusohjelma ja versio: WindPRO, (versio ks. WindPRO-raportti)

TUULIVOIMALAN (TUULIVOIMALOIDEN TIEDOT)

Tuulivoimalan valmistaja: Generic Tyyppi: RD200 Sarjanu-
mero/t:-

Nimellisteho: 6,1 MW Napakorkeus: 200 m Roottorin halkaisija: 200 m Tornin tyyppi:
teras/hybridi

Taulukko 6. Pajukoski | -hankkeen mallinnusohjelma ja tuulivoimaloiden koko varjostusmal-
linnuksissa.

MALLINNUSOHJELMAN TIEDOT

Mallinnusohjelma ja versio: WindPRO, (versio ks. WindPRO-raportti)

TUULIVOIMALAN (TUULIVOIMALOIDEN TIEDOT)

Tuulivoimalan valmistaja: Vestas Tyyppi: V126-3,3MW Sarjanu-
mero/t:-

Nimellisteho: 3,3 MW Napakorkeus: 137 m Roottorin halkaisija: 126 m Tornin tyyppi:
terds/hybridi

Pajukoski Il tuulivoimaloiden varjostusvaikutukset on mallinnettu kayttaen roottorinhalkai-
sijaltaan 200 metrista voimalaitosta 200 metria korkealla tornilla. Kokonaiskorkeudeltaan
voimala on mallinnuksissa 300 metria. Yhteisvaikutuksia mallinnettiin tuotannossa olevan
Pajukoski | tuulivoimapuiston voimalalla Vestas V126-3.3MW napakorkeudella 137 metria.
Pajukoski | voimaloiden kokonaiskorkeus on 200 metria.

FCG Finnish Consulting Group Oy Y-tunnus 1940671-3
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Laskennassa varjot huomioidaan, kun aurinko on vahintaan 3 astetta horisontin ylapuolella.
Varjoksi lasketaan tilanne, jossa siipi peittaa vahintdan 20 % auringosta. Varjostusmallin-
nukset tehdaan kerattyihin tietoihin perustuvana “real case” mallinnuksena.

Varjostusmallinnuksessa huomioidaan siiven lavan maksimileveys seka siiven kdrjen leveys
90 % etaisyydelld turbiinista. Mallinnuksessa siiven oletetaan kapenevan lineaarisesti kohti
karjen leveysarvoa. Varjostusmallinnuksessa on kaytetty siiven lavan maksimileveytena
4,71 metria ja siiven karjen leveytend 1,44 metria.

Varjostusmallin laskennassa on huomioitu hankealueen korkeustiedot, tuulivoimaloiden
sijainnit, tuulivoimalan napakorkeudet ja roottorin halkaisija sekd hankealueen aika-
vyohyke. Mallinnuksessa otettiin huomioon auringon asema horisontissa eri kellon- ja vuo-
denaikoina, pilvisyys kuukausittain eli kuinka paljon aurinko paistaa ollessaan horisontin
ylapuolella sekd tuulivoimalaitosten arvioitu vuotuinen kayntiaika.

Varjostuksen tarkastelukorkeutena lahialueen asuin- tai lomarakennusten pihapiirissa kay-
tettiin 1,0 metria ja laskentaikkunan koko oli 5,0 x 5,0 metria. Laskentaikkunoiden suunnat
asennettiin voimaloita kohti ns. “greenhouse mode”.

Auringon keskimaaraiset paistetunnit perustuvat Jokioisen sddaseman mitattuihin saatietoi-
hin 1969-1993. Laskentojen tuulen suunta ja nopeusjakaumana kaytettiin NASA:n MERRA-
dataa (Modern Era Retrospective-analysis for Research and Applications) hankealueen Ia-
heisyydelta.

Varjostusvaikutukset on mallinnettu kahdessa eri tilanteessa - huomioimalla puuston suo-
jaava vaikutus ja ilman puuston vaikutusta. Mallinnuksessa kdytetty puusto on Luonnonva-
rakeskuksen (Luke) vuoden 2019 aineistosta.

Varjostusmallinnuksen tuloksia on havainnollistettu kartan avulla. Kartalla esitetdan varjos-
tusvaikutuksen (1, 8 ja 20 tuntia vuodessa) laajuus. Sen lisaksi mallinnuksessa on erikseen
laskettu vaikutus tuulivoimahankealueen ymparistossa oleviin herkkiin kohteisiin.

2.3 Mallinnusten laskentapisteet

Melumallinnuksen ja matalataajuisen melun mallinnuksen laskentapisteet perustuvat
Maanmittauslaitoksen Maastotietokannan rakennuskantaa koskeviin tietoihin, joista sel-
vida rakennusten kayttotarkoitus kuten asuin- ja lomarakennukset. Laskentapisteen E
osalta tiedot perustuvat asiakkaan Ylivieskan kunnalta saamiin tietoihin, joiden mukaan se
on muussa kaytossa kuin Ympadristéhallinnon ohjeen 2/2014 mukaan huomioitavana asuin-
tai lomarakennuksena.

FCG Finnish Consulting Group Oy Y-tunnus 1940671-3
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2.4 Raja- ja ohjearvot
2.4.1 Melu

Valtioneuvoston asetuksessa (1107/2015) tuulivoimaloille on maaritelty suunnitteluarvot
pdiva- ja yoajan keskidanitasojen maksimiarvolle. Jos tuulivoimalan melu sisaltaa tonaalisia,
kapeakaistaisia tai impulssimaisia komponentteja, tai se on selvasti amplitudimoduloitu-
nutta, mallinnustuloksiin tulee ohjeen mukaan lisata viisi desibelid ennen ohjearvoon ver-
taamista. Koska ohjearvo sisaltaa jo tyypillisen tuulivoimamelun piirteet, edella mainitut aa-
nenpiirteiden tulee olla tuulivoimalalle epatyypillisen voimakkaita, jotta mallinnustuloksissa
taytyy huomioida viiden desibelin lisa danitasoon.

Taulukko 7. Valtioneuvoston asetuksen mukaiset tuulivoimaloiden melutason ohjearvot
(Valtioneuvoston asetus 27.8.2015).

Vaikutuskohde Paiva (7-22) Y6 (22-7)
Pysyva asutus 45 dB 40 dB
Loma-asutus 45 dB 40dB
Hoitolaitokset 45 dB 40dB
Oppilaitokset 45 dB -
Virkistysalueet 45 dB -
Leirintaalueet 45 dB 40dB
Kansallispuistot 40 dB 40 dB

Sosiaali- ja terveysministerion asetuksessa (545/2015) on annettu matalataajuiselle melulle
toimenpiderajoja. Toimenpiderajat koskevat asuinhuoneita ja ne on annettu taajuuspainot-
tamattomina yhden tunnin keskidanitasoina tersseittain. Toimenpiderajat koskevat ydaikaa
ja paivalla sallitaan 5 dB suuremmat arvot.

Taulukko 8. Matalataajuisen sisémelun tunnin keskiddnitason toimenpiderajat nukkumi-
seen tarkoitetuissa tiloissa.

Terssikaista Hz

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

Edellisesta laskettu kes-
kidgdnitaso A-painotettuna 24 19 17 14 14 16 18 19 20 21 21
LAeq,1h, dB

Lisaksi yoaikainen mahdollisesti unihadiriota aiheuttava melu, joka erottuu selvasti tausta-
melusta, ei saa ylittda 25 dB yhden tunnin keskiddnitasona Laeq,1n mitattuna niissa tiloissa,
jotka on tarkoitettu nukkumiseen.
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2.4.2 Varjostus

Suomessa ei ole viranomaisten antamia yleisia maarayksia tuulivoimaloiden muodostaman

varjostuksen enimmaiskestoista eikd varjonmuodostuksen arviointiperusteista. Ymparisto-

ministerion tuulivoimarakentamisen suunnitteluohjeistuksessa esitetaan kaytettavaksi mui-
den maiden suosituksia valkkeen rajoittamisesta (Ymparistoministerio 2012 (1)).

Useissa maissa on annettu raja-arvoja tai suosituksia hyvaksyttavan valkevaikutuksen maa-
rasta. Esimerkiksi Ruotsissa suositus on kahdeksan tuntia vuodessa ja 30 minuuttia pai-
vassa.

Arvioinnissa on tarkasteltu vaikutuksia alueella, jossa varjoja tai valketta mallinnuksen mu-
kaisessa todellisessa tilanteessa (”real case”) esiintyy vahintadn kahdeksan tuntia vuodessa.

FCG Finnish Consulting Group Oy Y-tunnus 1940671-3
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3 MELUMALLINNUSTEN TULOKSET

3.1 Melu
3.1.1 Nykytilanne

Suunnitellun Pajukoski Il tuulivoimahankkeen lansipuolella sijaitsee tuotannossa oleva Paju-
koski | tuulivoimapuisto. Pajukoski | tuulivoimapuiston aiheuttama melu on esitetty alla ole-
vassa kuvassa (kuva 1) ja mallinnuspisteiden A-M nykytilanteen melutasot taulukossa 9.
Mallinnettaessa Pajukoski Il tuulivoimahankkeen lahialueen melutasoja Pajukoski | voima-
laitostyypillda V126-3,3 MW HH137 melutasot eivat ylita 40 dB ohjearvoa laskentapisteissa.

Idavkan T,

Pajukoski Il tuulivoimahanke
© raiukoski1 V126 3, 3MWx0xHHL37
MML rakennuskanta,mtk

- Asuinrakennukset
-Lumarakennukset

O Laskentapisteet A-M
Nykytilanne
Keskiddnitaso Laeq
= 35 (B

: i

Kuva 1. Laskehnal/iset Pajukoski | tuulivoimatuotannosta aiheutuvat meli:tasot Pajukoski Il
tuulivoimahankkeen Iéheisyydessd nykytilanteessa standardin ISO 9613-2 mukaisesti.
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Taulukko 9. Laskennalliset melutasot nykytilanteessa Pajukoski Il tuulivoimahankkeen las-
kentapisteissd voimalaitoksella V126-3,3MW.

Laskentapiste

Z (korkeus metria
mpy)

Ainitaso ulkona, Laeq

(dB)
A Lomarakennus A (Lampinjarvi) 90,0 23,7
B Lomarakennus B (Lampinkallio) 93,7 23,7
C Lomarakennus C (Latvalampi) 96,0 24,3
D Asuinrakennus D (Noppala) 105,2 23,2
E Muu rakennus E (Noppala) 109,7 23,0
F Asuinrakennus F (Maijannevantie) 96,2 22,4
G Asuinrakennus G (Maijannevantie) 92,9 22,6
H Asuinrakennus H (Hietasaari) 92,5 23,0
| Asuinrakennus | (Lahdenpera) 88,0 23,7
J Lomarakennus J (Junno) 89,4 25,2
K Lomarakennus K (Isomannikkd) 106,1 34,3
L Asuinrakennus L (Malkasaari) 100,9 33,4
M Asuinrakennus M (Latvala) 82,6 25,8

3.1.2 Melun laskentatulokset ISO 9613-2 voimalaitoksella GE158 - 6,1 MW. (107,0 dB + 2,0 dB)

VE1

Vaihtoehdossa 1 mallinnus tehtiin General Electricin voimalaitoksella GE158 - 6,1 MW. Na-
pakorkeutena kaytettiin 221 metria, jolloin kokonaiskorkeus eli lavan pyyhkaisykorkeus oli

300 metria.

Kuvassa 2 esitetdan melumallinnuksen tulokset vaihtoehdossa 1 (VE1). Keskimmainen har-
maa kayra on 40 dB melualueen raja, joka on myds asumista ja loma-asumista koskeva oh-
jearvo (1107/2015). Laskentapisteiksi on valittu voimala-alueen ldhelld olevia asuin- ja lo-
marakennuksia. Laskentapisteiden pihapiiriin lasketut danitasot esitetdan taulukossa 10.
Tuloksista nahdaan, etta 40 dB ohjearvo ei ylity laskentapisteissa.

FCG Finnish Consulting Group Oy
Osmontie 34, PL 950, 00601 Helsinki
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Pajukoski Il tuulivoimahanke
Melu

° Pajukoski | V126 3,3MWx9xHH137
MML rakennuskanta, mtk

O Laskentapisteet A-M

Keskiddnitaso La eq
35 (B

40dB

’ Pajukoski Il VE1_GE158-6.1MWx18xHH221

-
B Bieni Mallirela >
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Kuva 2. VE1 melumallinnuksen tulos.
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Taulukko 10. VE1 mallinnetut melutasot yhteisvaikutuksin Pajukoski | kanssa.

Z (korkeus metrid  Ainitaso ulkona, Laeq

Laskentapiste

mpy) (dB)

A Lomarakennus A (Lampinjarvi) 90,0 35,0

B Lomarakennus B (Lampinkallio) 93,7 354

C Lomarakennus C (Latvalampi) 96,0 38,6

D Asuinrakennus D (Noppala) 105,2 38,5

E Muu rakennus E (Noppala) 109,7 37,9

F Asuinrakennus F (Maijannevantie) 96,2 34,4

G Asuinrakennus G (Maijannevantie) 92,9 34,1

H Asuinrakennus H (Hietasaari) 92,5 34,5

| Asuinrakennus | (Lahdenper3) 88,0 339

J Lomarakennus J (Junno) 89,4 33,7

K Lomarakennus K (Isomannikkd) 106,1 39,9

L Asuinrakennus L (Malkasaari) 100,9 36,6

M Asuinrakennus M (Latvala) 82,6 37,2
FCG Finnish Consulting Group Oy Y-tunnus 1940671-3
Osmontie 34, PL 950, 00601 Helsinki Kotipaikka Helsinki
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VE2

Kuvassa 3 esitetdan melumallinnuksen tulokset vaihtoehdossa 2. Keskimmainen harmaa
kdyra on 40 dB melualueen raja, joka on myds asumista ja loma-asumista koskeva ohjearvo
(1107/2015). Laskentapisteiksi on valittu voimala-alueen ldhelld olevia asuin- ja lomaraken-
nuksia. Laskentapisteiden pihapiiriin lasketut aanitasot esitetdan taulukossa 11. Kuvasta
nahdaan, etta laskentapisteet sijaitsevat 40 dB kayran ulkopuolella, joten vaihtoehdossa 2
ei ole ohjearvon ylityksia.

Pajukoski Il tuulivoimahanke

Melu »
‘ Pajukoski Il VE2_GE158-6.1MWx9xHH221

° Pajukoski | V126 3,3MWx9xHH137
MML rakennuskanta,mtk

- Asuinrakennukset
. Lomarakennukset

O Laskentapisteet A-M

Keskiddnitaso Laeq
s 35 (B

0 dB

[\
R

Loy
gstokarttargster 202

0 PR e T G 57 AN

;(uva 3. VEZ melumallinnuksen tulos.
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Taulukko 11. VE2 mallinnetut melutasot yhteisvaikutuksin Pajukoski | kanssa.

Z (korkeus metrid  Aanitaso ulkona, Laeq

Laskentapiste

mpy) (dB)

A Lomarakennus A (Lampinjarvi) 90,0 28,6

B Lomarakennus B (Lampinkallio) 93,7 29,5

C Lomarakennus C (Latvalampi) 96,0 35,8

D Asuinrakennus D (Noppala) 105,2 38,2

E Muu rakennus E (Noppala) 109,7 37,6

F Asuinrakennus F (Maijannevantie) 96,2 34,1

G Asuinrakennus G (Maijannevantie) 92,9 33,8

H Asuinrakennus H (Hietasaari) 92,5 34,2

| Asuinrakennus | (Lahdenperé) 88,0 33,5

J Lomarakennus J (Junno) 89,4 33,2

K Lomarakennus K (Isomannikkd) 106,1 39,0

L Asuinrakennus L (Malkasaari) 100,9 354

M Asuinrakennus M (Latvala) 82,6 27,4
FCG Finnish Consulting Group Oy Y-tunnus 1940671-3
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VE3

Kuvassa 4 esitetdan melumallinnuksen tulokset vaihtoehdossa 3. Keskimmadinen harmaa
kdyra on 40 dB melualueen raja, joka on myds asumista ja loma-asumista koskeva ohjearvo
(1107/2015). Laskentapisteiksi on valittu voimala-alueen ldhelld olevia asuin- ja lomaraken-
nuksia. Laskentapisteiden pihapiiriin lasketut aanitasot esitetdan taulukossa 12. Kuvasta
nahdaan, etta laskentapisteet sijaitsevat 40 dB kayran ulkopuolella, joten vaihtoehdossa 3
ei ole ohjearvon ylityksia.

Pajukoski Il tuulivoimahanke

Melu
@ Pajukoskill VE3_GE158-6. 1MWxxHH221

° Pajukoski | V126 3,3MWx9xHH137
MML rakennuskanta,mtk

- Asuinrakennukset
- Lomarakennukset

O Laskentapisteet A-M

Keskiddnitaso Laeq
s 35 (B

0 d B

— 5 d B

;u:ra (/~ T

venkanga
b

&\ W TN\~

Kuva 4. VE3 meluma/linnukséh tulbs.
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Taulukko 12. VE3 mallinnetut melutasot yhteisvaikutuksin Pajukoski | kanssa.

Laskentapiste

Z (korkeus metrid mpy) Ainitaso ulkona, Laeq

(dB)
A Lomarakennus A (Lampinjarvi) 90,0 34,2
B Lomarakennus B (Lampinkallio) 93,7 34,3
C Lomarakennus C (Latvalampi) 96,0 35,6
D Asuinrakennus D (Noppala) 105,2 28,3
E Muu rakennus E (Noppala) 109,7 27,8
F Asuinrakennus F (Maijannevantie) 96,2 25,0
G Asuinrakennus G (Maijannevantie) 92,9 25,0
H Asuinrakennus H (Hietasaari) 92,5 254
| Asuinrakennus | (Lahdenperé) 88,0 25,8
J Lomarakennus J (Junno) 89,4 26,9
K Lomarakennus K (Isomannikkd) 106,1 35,7
L Asuinrakennus L (Malkasaari) 100,9 34,3
M Asuinrakennus M (Latvala) 82,6 36,9
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3.1.3 Matalataajuiset melutasot nykytilanteessa

Sisatilojen laskennallisia tuloksia on verrattu Sosiaali- ja terveysministerion (STM) Asumis-
terveysasetuksessa (545/2015) annettuihin toimenpiderajoihin. Ndama ovat enimmaisar-
voja, jotka on laadittu ydaikaiselle melulle nukkumiseen tarkoitettuihin tiloihin.

Sisatilojen laskennalliset tulokset on saatu huomioimalla tutkitut suomalaisen pientalon ul-
kovaipan daneneristyksen alalikiarvot (84 % persentiili, Anojanssi 2018). Arvioinnin epavar-
muustekijaksi voidaan kuitenkin sanoa se, etta yleisella tasolla rakennusten daneneristavyy-
dessa on suuria yksil6llisia eroja matalilla eli pienilla taajuuksilla ja sisalla vallitsevaan aani-
tasoon vaikuttaa merkittavasti myos huoneen mitat seka sisustus.

Mallinnettaessa Pajukoski Il tuulivoimahankkeen lahialueen matalataajuisia melutasoja Pa-
jukoski I voimalaitostyypilla V126-3,3 MW HH137, on melu rakennusten sisatiloissa lahim-
pana toimenpiderajaa 10,0 dB alle toimenpiderajan taajuudella 50 Hz (Lomarakennus K).
Tulokset, jotka ovat lahimpana toimenpiderajaa ovat korostettuna taulukossa 13 taajuus-
kaistoittain.
Taulukko 13. Matalataajuisen melun laskentatulokset nykytilanteessa Pajukoski Il hankkeen
laskentapisteissd A-M, mallinnettaessa Pajukoski | voimalaitostyypilld V126-3,3 MW HH137.

Aanitaso kohteessa (dB)

A 36,3 | 36,7 | 30,2 28 27,1 | 24,4 20 15,8 | 12,6 | 2,6 | -2,0
B 36,3 | 36,7 | 30,2 28 27,1 | 24,4 20 15,8 | 12,6 | 2,7 | -1,9
C 36,6 37 30,5 | 28,3 | 274 | 24,7 | 203 | 16,2 | 13,0 | 3,1 | -15
D 358 | 36,2 | 29,7 | 27,5 | 26,6 | 23,9 | 19,5 | 153 | 12,0 | 21 -2,6
E 35,7 | 36,1 | 29,6 | 27,4 | 26,5 | 23,8 | 194 | 15,2 | 119 | 19 -2,8
F 354 | 357|293 | 27,1 | 262 | 23,4 | 190 | 148 | 11,4 | 14 | 3,4
G 355|359 | 295 | 27,2 | 263 | 236|191 | 149 | 116 | 16 | -3,2
H 358 | 36,2 | 29,8 | 27,6 | 26,7 | 24,0 | 19,5 | 153 | 12,0 | 2,0 | -2,7

I 36,4 | 36,8 | 30,3 | 28,1 | 27,2 | 24,5 | 20,1 | 159 | 12,6 | 2,7 | -2,0

J 374 | 37,8 | 314 | 29,2 | 28,3 | 25,6 | 21,2 | 17,1 | 13,9 | 4,1 -0,4
K 43,0 | 434 | 370 | 348 | 340 | 31,4 | 271 | 232 | 203 | 10,9 | 7,0
L 42,8 | 43,3 | 36,8 | 34,7 | 33,8 | 31,3 | 26,9 | 23,0 | 20,1 | 10,7 | 6,7
M 37,8 | 38,2 | 31,7 | 29,6 | 28,7 | 26,0 | 21,6 | 17,5 | 14,4 | 4,6 0,1

Toimenpideraja
74 64 56 49 44 42 40 38 36 34 32

Lzeq,1n (dB)
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Taulukko 14. Matalataajuisen melu rakennusten ulkopuolella nykytilanteessa Pajukoski Il
hankkeen laskentapisteissd A-M.

Aanitaso kohteessa (dB)

A 43,9 45 39,4 | 383 | 386 | 374 | 348 | 32,6 | 31,4 | 23,7 | 20,8
B 43,9 45 39,4 | 383 | 386 | 374 | 348 | 32,6 | 31,4 | 23,8 | 20,9
C 44,2 | 453 | 39,7 | 386 | 389 | 37,7 | 351 33 31,8 | 24,2 | 21,3
D 434 | 445 | 389 | 378 | 38,1 | 369 | 343 32,1 | 30,8 | 23,2 | 20,2
E 43,3 | 44,4 | 388 | 37,7 38 36,8 | 34,2 32 30,7 23 20
F 43 44 385 | 37,4 | 37,7 | 36,4 | 33,8 | 31,6 | 30,2 | 22,5 | 194
G 43,1 | 44,2 | 38,7 | 375 | 37,8 | 36,6 | 339 | 31,7 | 304 | 22,7 | 19,6
H 43,4 | 44,5 39 37,9 | 38,2 37 34,3 32,1 | 30,8 | 23,1 | 20,1
| 44 451 | 395 | 384 | 38,7 | 375 | 349 | 32,7 | 314 | 23,8 | 20,8
J 45 46,1 | 40,6 | 395 | 39,8 | 38,6 36 33,9 | 32,7 | 252 | 22,4
K 50,6 | 51,7 | 46,2 | 451 | 455 | 44,4 | 41,9 40 39,1 32 29,8
L 50,4 | 51,6 46 45 453 | 443 | 41,7 | 398 | 389 | 31,8 | 295
M 454 | 46,5 | 40,9 | 39,9 | 40,2 39 36,4 | 34,3 | 33,2 | 257 | 22,9
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3.1.4 Matalataajuiset melutasot

VE1

Taulukossa 15 esitetddn vaihtoehdossa 1 sisatiloihin aiheutuva matalataajuinen melu, joka
on saatu vahentamalla rakennuksen ulkopuolelle mallinnetuista danitasoista edella maini-
tut aaneneristyksen alalikiarvot taajuuskaistoittain. Toimenpiderajojen ylityksia ei ole. Sisa-
tilojen laskennalliset danitasot ovat lahimpana toimenpiderajaa kohteessa Lomarakennus K
taajuudella 50 Hz. Taulukossa 16 esitetdan vertailun vuoksi rakennusten ulkopuolelle mal-
linnettu matalataajuinen melu. Raportin liitteena esitetdan sisatiloihin laskettu matalataa-
juinen melu graafeina kunkin laskentapisteen osalta erikseen. Tulokset, jotka ovat |ahim-
panad toimenpiderajaa ovat korostettuna taulukossa 15 taajuuskaistoittain.

Taulukko 15. Matalataajuinen melu sisétiloissa vaihtoehdossa 1 (VE1).

Aanitaso kohteessa (dB)

A 50,6 | 48,4 | 457 | 42,9 39,8 | 36,0 | 31,4 26,6 | 21,6 15,4 | 11,9
B 50,9 | 48,6 | 46,0 | 43,1 | 40,0 | 36,3 | 31,6 26,8 | 21,8 15,7 12,2
C 52,9 | 50,7 | 48,0 | 452 | 42,1 38,4 | 33,8 29,0 | 24,0 18,1 14,8
D 52,8 | 50,5 | 47,9 | 450 | 41,9 38,2 | 33,6 28,8 | 23,8 18,0 14,7
E 52,4 | 50,1 | 47,5 | 44,6 | 41,5 37,8 | 33,2 28,4 | 23,4 17,5 14,2
F 49,5 | 47,3 | 44,6 | 41,8 38,7 | 349 | 303 25,4 | 20,4 14,3 10,8
G 49,4 | 47,1 | 44,4 | 416 | 385 34,7 | 301 25,3 | 20,3 14,1 10,6
H 49,6 | 47,4 | 44,6 | 418 38,7 | 350 | 30,3 25,5 | 20,5 14,4 | 10,9

| 493 | 47,1 | 443 | 415 | 384 | 34,7 | 30,1 | 252 | 20,3 14,0 | 10,5

J 49,3 | 47,1 | 44,3 | 41,5 38,5 34,7 | 30,1 25,3 | 20,4 14,0 10,4
K 536 | 51,6 | 486 | 458 | 429 | 39,3 | 348 | 30,1 256 | 191 15,8
L 51,3 | 49,4 | 46,2 | 43,5 | 40,7 | 37,2 | 32,6 28,0 | 23,7 16,6 13,0
M 51,6 | 49,4 | 46,7 | 43,9 | 40,8 | 37,1 | 32,5 27,7 | 22,8 16,8 13,4

Toimenpideraja
74 64 56 49 44 42 40 38 36 34 32

LZeq,lh(dB)
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Aanitaso kohteessa (dB)

24 (55)

A 58,2 | 56,7 | 549 | 53,2 | 51,3 | 49,0 | 46,2 | 43,4 | 40,4 | 36,5 | 34,7
B 585 | 56,9 | 55,2 | 53,4 | 51,5 | 493 | 46,4 | 43,6 | 40,6 | 36,8 | 350
C 60,5 | 59,0 | 57,2 | 555 | 53,6 | 51,4 | 48,6 | 458 | 42,8 | 39,2 | 37,6
D 60,4 | 588 | 57,1 | 553 | 53,4 | 51,2 | 48,4 | 456 | 42,6 | 39,1 | 37,5
E 60,0 | 58,4 | 56,7 | 54,9 | 53,0 | 50,8 | 48,0 | 452 | 42,2 | 38,6 | 37,0
E 57,1 | 55,6 | 53,8 | 52,1 | 50,2 | 47,9 | 451 | 42,2 | 39,2 | 354 | 33,6
G 570 | 55,4 | 53,6 | 51,9 | 50,0 | 47,7 | 449 | 42,1 | 39,1 | 352 | 334
H 57,2 | 55,7 | 53,8 | 52,1 | 50,2 | 48,0 | 451 | 42,3 | 39,3 | 355 | 33,7
| 56,9 | 55,4 | 53,5 | 51,8 | 499 | 47,7 | 449 | 42,0 | 39,1 | 351 | 333
J 56,9 | 55,4 | 53,5 | 51,8 | 50,0 | 47,7 | 449 | 42,1 | 39,2 | 351 | 33,2
K 61,2 | 59,9 | 57,8 | 56,1 | 54,4 | 52,3 | 49,6 | 46,9 | 44,4 | 40,2 | 38,6
L 589 | 57,7 | 55,4 | 53,8 | 52,2 | 50,2 | 47,4 | 44,8 | 42,5 | 37,7 | 358
M 59,2 | 57,7 | 559 | 54,2 | 52,3 | 50,1 | 47,3 | 44,5 | 41,6 | 379 | 36,2
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VE2

Taulukossa 17 esitetddn vaihtoehdossa 2 sisatiloihin aiheutuva matalataajuinen melu, joka
on saatu vahentamalla rakennuksen ulkopuolelle mallinnetuista danitasoista edellda maini-
tut aaneneristyksen alalikiarvot taajuuskaistoittain. Toimenpiderajojen ylityksia ei ole. Sisa-
tilojen laskennalliset danitasot ovat lahimpana toimenpiderajaa kohteessa Lomarakennus K
taajuudella 50 Hz. Taulukossa 18 esitetdan vertailun vuoksi rakennusten ulkopuolelle mal-
linnettu matalataajuinen melu. Raportin liitteena esitetaan sisatiloihin laskettu matalataa-
juinen melu graafeina kunkin laskentapisteen osalta erikseen. Tulokset, jotka ovat |ahim-
panad toimenpiderajaa ovat korostettuna taulukossa 17 taajuuskaistoittain.

Taulukko 17. Matalataajuinen melu sisétiloissa, VE2.

Aanitaso kohteessa (dB)

A 45,4 | 43,5 | 40,3 | 37,5 34,7 | 31,0 | 26,4 21,6 16,9 9,8 5,9
B 46,0 | 44,0 | 41,0 | 38,2 35,3 31,6 | 26,9 22,2 17,4 10,5 6,7
C 50,0 | 47,8 | 451 | 423 39,3 355 | 30,9 26,2 | 21,3 15,3 12,0
D 52,0 | 49,8 | 471 | 44,3 | 41,2 37,5 | 329 28,1 | 23,2 17,4 14,2
E 51,6 | 49,4 | 46,7 | 43,9 | 40,8 | 37,1 | 32,5 27,7 | 22,8 17,0 13,7
F 48,7 | 46,5 | 43,7 | 40,9 37,9 34,2 | 29,5 24,8 19,9 13,8 10,4
G 48,5 | 46,3 | 43,5 | 40,7 37,7 | 340 | 293 24,6 19,7 13,5 10,1
H 48,7 | 46,5 | 43,8 | 40,9 37,9 34,2 | 29,6 24,8 19,9 13,8 10,4

| 48,3 | 46,2 | 43,3 | 40,5 | 375 | 33,8 | 29,2 24,5 19,6 13,3 9,9

J 48,1 | 46,1 | 43,1 | 40,3 37,4 | 33,7 | 29,1 24,4 19,7 13,2 9,7
K 52,1 | 50,2 | 47,1 | 443 | 41,5 | 380 | 334 | 289 | 245 | 179 | 146
L 49,3 | 47,7 | 44,2 | 41,5 38,9 355 | 31,0 26,5 | 22,5 15,0 11,4
M 44,2 | 42,6 | 39,0 | 36,3 33,7 | 30,2 | 25,6 20,9 16,6 8,7 4,5

Toimenpideraja
74 64 56 49 44 42 40 38 36 34 32

LZeq,lh(dB)
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Taulukko 18. Matalataajuinen melu rakennuksen ulkopuolella, VE2.

Aanitaso kohteessa (dB)

A 53,0 | 51,8 | 49,5 | 47,8 | 46,2 | 44,0 | 41,2 38,4 | 357 | 30,9 | 28,7
B 53,6 | 52,3 | 50,2 | 48,5 | 46,8 | 44,6 | 41,7 | 39,0 | 36,2 | 31,6 | 29,5
C 57,6 | 56,1 | 54,3 | 52,6 | 50,8 | 48,5 | 457 | 43,0 | 40,1 | 36,4 | 34,8
D 59,6 | 58,1 | 56,3 | 54,6 | 52,7 | 50,5 | 47,7 | 449 | 42,0 | 385 | 37,0
E 59,2 | 57,7 | 559 | 54,2 | 52,3 | 50,1 | 47,3 | 44,5 | 41,6 | 38,1 | 36,5
E 56,3 | 54,8 | 52,9 | 51,2 | 49,4 | 47,2 | 44,3 | 41,6 | 38,7 | 349 | 33,2
G 56,1 | 54,6 | 52,7 | 51,0 | 49,2 | 47,0 | 44,1 | 41,4 | 385 | 34,6 | 32,9
H 56,3 | 54,8 | 53,0 | 51,2 | 49,4 | 47,2 | 44,4 | 41,6 | 38,7 | 349 | 33,2

| 559 | 54,5 | 52,5 | 50,8 | 49,0 | 46,8 | 44,0 | 41,3 | 38,4 | 34,4 | 32,7

J 55,7 54,4 52,3 50,6 48,9 46,7 43,9 41,2 38,5 34,3 32,5
K 59,7 58,5 56,3 54,6 53,0 51,0 | 48,2 45,7 43,3 39,0 37,4
L 56,9 56,0 53,4 51,8 50,4 48,5 45,8 43,3 41,3 36,1 34,2
M 51,8 50,9 48,2 46,6 45,2 43,2 40,4 37,7 35,4 29,8 27,3
FCG Finnish Consulting Group Oy Y-tunnus 1940671-3
Osmontie 34, PL 950, 00601 Helsinki Kotipaikka Helsinki
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VE3

Taulukossa 19 esitetddn vaihtoehdossa 3 sisatiloihin aiheutuva matalataajuinen melu, joka
on saatu vahentamalla rakennuksen ulkopuolelle mallinnetuista danitasoista edellda maini-
tut aaneneristyksen alalikiarvot taajuuskaistoittain. Toimenpiderajojen ylityksia ei ole. Sisa-
tilojen laskennalliset danitasot ovat lahimpana toimenpiderajaa kohteessa Lomarakennus K
taajuudella 50 Hz. Taulukossa 20 esitetdan vertailun vuoksi rakennusten ulkopuolelle mal-
linnettu matalataajuinen melu. Raportin liitteena esitetaan sisatiloihin laskettu matalataa-
juinen melu graafeina kunkin laskentapisteen osalta erikseen. Tulokset, jotka ovat |ahim-
pana toimenpiderajaa ovat korostettuna taulukossa 19 taajuuskaistoittain.

Taulukko 19. Matalataajuinen melu sisétiloissa, VE3.

Aanitaso kohteessa (dB)

A 49,3 | 47,1 | 44,4 | 41,5 38,5 34,8 | 30,2 25,4 | 20,5 14,4 | 10,9
B 49,4 | 47,2 | 44,55 | 416 | 386 | 349 | 303 25,5 | 20,6 14,5 11,0
C 50,0 | 47,9 | 451 | 423 39,3 35,6 | 31,0 26,2 | 21,3 15,3 11,9
D 45,2 | 43,3 | 40,2 | 37,4 | 345 30,8 | 26,1 21,3 16,6 9,6 5,6
E 449 | 43,0 | 399 | 37,0 | 34,2 30,5 | 25,8 21,0 16,3 9,2 5,2
F 42,9 | 411 37,8 | 34,9 32,2 28,6 | 23,9 19,1 14,5 6,6 2,3
G 42,9 | 41,2 37,8 | 350 | 32,2 28,6 | 23,9 19,1 14,5 6,7 2,3
H 43,1 | 41,4 | 38,0 | 352 32,5 28,9 | 24,2 19,4 14,9 7,0 2,7

| 43,4 | 41,7 38,2 | 354 | 32,7 | 29,2 | 245 19,7 15,3 7,4 3,0

J 44,0 | 42,4 | 388 | 36,1 33,5 30,0 | 25,3 20,6 16,3 8,4 4,1

K 49,4 | 47,8 | 443 | 416 | 390 | 356 | 31,1 26,7 | 22,7 15,2 11,6
L 48,3 | 47,0 | 43,2 | 40,5 38,1 34,7 | 30,2 25,8 | 21,9 14,1 10,3
M 51,0 | 488 | 46,1 | 43,2 | 40,2 | 36,5 | 31,9 | 272 | 22,4 | 16,3 | 13,0

Toimenpideraja
74 64 56 49 44 42 40 38 36 34 32

LZeq,lh(dB)
FCG Finnish Consulting Group Oy Y-tunnus 1940671-3
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Taulukko 20. Matalataajuinen melu rakennuksen ulkopuolella, VE3.

Melu- ja varjostusmallinnusra-

portti

7.2.2024

Aanitaso kohteessa (dB)

28 (55)

A 56,9 | 55,4 | 53,6 | 51,8 | 50,0 | 47,8 | 450 | 42,2 | 39,3 | 355 | 33,7
B 570 | 555 | 53,7 | 51,9 | 50,1 | 479 | 451 | 42,3 | 39,4 | 356 | 33,8
C 57,6 | 56,2 | 543 | 52,6 | 50,8 | 48,6 | 458 | 43,0 | 40,1 | 36,4 | 34,7
D 52,8 | 51,6 | 49,4 | 47,7 | 46,0 | 43,8 | 40,9 | 38,1 | 354 | 30,7 | 284
E 525 | 51,3 | 49,1 | 47,3 | 457 | 43,5 | 40,6 | 37,8 | 351 | 30,3 | 28,0
E 50,5 | 49,4 | 47,0 | 452 | 43,7 | 41,6 | 38,7 | 359 | 333 | 27,7 | 251
G 50,5 | 49,5 | 47,0 | 453 | 43,7 | 41,6 | 38,7 | 359 | 333 | 27,8 | 25,1
H 50,7 | 49,7 | 47,2 | 455 | 44,0 | 41,9 | 39,0 | 36,2 | 33,7 | 281 | 255
| 51,0 | 50,0 | 47,4 | 457 | 44,2 | 42,2 | 39,3 36,5 | 34,1 | 28,5 | 25,8
J 51,6 | 50,7 | 48,0 | 46,4 | 450 | 43,0 | 40,1 | 37,4 | 351 | 29,5 | 26,9
K 570 | 56,1 | 53,5 | 51,9 | 50,5 | 48,6 | 459 | 43,5 | 41,5 | 36,3 | 344
L 559 | 55,3 | 52,4 | 50,8 | 49,6 | 47,7 | 450 | 42,6 | 40,7 | 352 | 33,1
M 58,6 | 57,1 | 553 | 53,5 | 51,7 | 49,5 | 46,7 | 44,0 | 41,2 | 37,4 | 358

FCG Finnish Consulting Group Oy

Osmontie 34, PL 950, 00601 Helsinki

p. 010 4090, www.fcg.fi
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3.2 Varjostus

3.2.1 Nykytilanne

Suunnitellun Pajukoski Il tuulivoimahankkeen lansipuolella sijaitsee tuotannossa oleva Paju-
koski | tuulivoimapuisto. Pajukoski | tuulivoimapuiston aiheuttama varjostus on esitetty alla
olevassa kuvassa (kuva 5) ja Pajukoski Il mallinnuspisteiden A-M nykytilanteen varjostus-
mallinnuksen tulokset taulukossa 21. Mallinnuksessa ei ole huomioitu puuston suojaavaa
vaikutusta. Mallinnuksen mukaan varjostusvaikutuksia ei tule Pajukoski Il tuulivoimahank-
keen laskentapisteisiin.

Pajukoski Il tuulivoimahanke
o Pajukoski | V126 3, 3MWx9xHH137
MML rakennuskanta,mtk

-Asuinrakennukset
- Lomarakennukset

O Laskentapisteet A-M

Varjostus nykytilanne (real case, no forest)
1h/a

e p— 2

Kuva 5. Laskennalliset varjostusmallinnuksen tulokset nykytilanteessa. Mallinnus on tehty todellisen
tilanteen mukaan ilman puuston suojavaikutusta.

FCG Finnish Consulting Group Oy Y-tunnus 1940671-3
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Taulukko 21. Nykytilanteen laskennalliset varjostustunnit vuodessa Idhialueen laskentapis-

teissd, kun puuston suojaavaa vaikutusta ei huomioida.

ETRS89- ETRS89-TM35 Laskentaik- Varjostus
TM35 kuna
Pohjoinen (h/a)
Ita (m)
A Lomarakennus A (Lampinjarvi) 384 750 7 099 539 90,0 5,0x5,0 0:00
B Lomarakennus B (Lampinkallio) 384 818 7 099 152 93,7 5,0x5,0 0:00
C Lomarakennus C (Latvalampi) 384 650 7 097 533 96,0 5,0x5,0 0:00
D Asuinrakennus D (Noppala) 382520 7 093 979 105,2 5,0x5,0 0:00
E Muu rakennus E (Noppala) 382 290 7 093 807 109,7 5,0x5,0 0:00
F Asuinrakennus F (Maijannevantie) 379 455 7 093 166 96,2 5,0x5,0 0:00
G Asuinrakennus G (Maijannevantie) 379 203 7 093 300 92,9 5,0x5,0 0:00
H Asuinrakennus H (Hietasaari) 379076 7 093 530 92,5 50x5,0 0:00
| Asuinrakennus | (Lahdenperd) 378 699 7093923 88,0 5,0x5,0 0:00
U Lomarakennus J (Junno) 378 456 7 094 615 89,4 5,0x5,0 0:00
K Lomarakennus K (Isomannikkd) 380 394 7 096 271 106,1 5,0x5,0 0:00
L Asuinrakennus L (Malkasaari) 379 392 7 096 642 100,9 5,0x5,0 0:00
M Asuinrakennus M (Latvala) 383 344 7 100 875 82,6 5,0x5,0 0:00
FCG Finnish Consulting Group Oy Y-tunnus 1940671-3
Osmontie 34, PL 950, 00601 Helsinki Kotipaikka Helsinki
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3.2.2 Varjostus ilman puuston suojaavaa vaikutusta

Vaihtoehdossa 1 (VE1) tuulivoimahanketta lahimpien asuin- ja lomarakennusten pihapii-
rissa varjostusvaikutus on yli 8 tuntia vuodessa neljassa laskentapisteessa (C, D, H ja K), kun
puuston suojaavaa vaikutusta ei ole huomioitu. Tulokset esitetdan taulukossa 22 ja kuvassa
6.

Pajukoski Il tuulivoimahanke
‘ Pajukoski Il VE1_RD200x18xHH200
‘ Pajukoski | V126 3,3MWx9xHH137
MML rakennuskanta,mtk

- Asuinrakennukset
- Lomarakennukset

O Laskentapisteet A-M

Varjostus (real case, no forest)
1h/a

m— 8 h/a

5
A\
Iso’Mallineva
- AF

gtal

L
‘,4/

o aiid e
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Kuva 6. VE1 varjostusmallinnuksen tulos ilman puuston suojaavaa vaikutusta.
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Taulukko 22. VE1 varjostusmallinnuksen tulos, kun puuston suojaavaa vaikutusta ei ole huomi-
oitu “real case, no forest”.

ETRS89- ETRS89-TM35 Laskentaik- Varjostus
TM35 kuna
Pohjoinen (h/a)
Its (m)
A Lomarakennus A (Lampinjarvi) 384 750 7099 539 90,0 5,0x5,0 0:00
B Lomarakennus B (Lampinkallio) 384 818 7 099 152 93,7 5,0x5,0 0:00
C Lomarakennus C (Latvalampi) 384 650 7 097 533 96,0 5,0x5,0 10:33
D Asuinrakennus D (Noppala) 382 520 7 093 979 105,2 5,0x5,0 12:14
E Muu rakennus E (Noppala) 382290 7 093 807 109,7 5,0x5,0 5:01
F Asuinrakennus F (Maijannevantie) 379 455 7 093 166 96,2 5,0x5,0 3:19
G Asuinrakennus G (Maijannevantie) 379203 7 093 300 92,9 5,0x5,0 7:30
H Asuinrakennus H (Hietasaari) 379076 7 093 530 92,5 5,0x5,0 9:21
| Asuinrakennus | (Lahdenpera) 378 699 7 093923 88,0 5,0x5,0 6:22
U Lomarakennus J (Junno) 378 456 7 094 615 89,4 5,0x5,0 2:55
K Lomarakennus K (Isomannikkd) 380 394 7 096 271 106,1 5,0x5,0 10:40
L Asuinrakennus L (Malkasaari) 379 392 7 096 642 100,9 5,0x5,0 0:00
M Asuinrakennus M (Latvala) 383 344 7 100 875 82,6 50x5,0 6:05
FCG Finnish Consulting Group Oy Y-tunnus 1940671-3
Osmontie 34, PL 950, 00601 Helsinki Kotipaikka Helsinki
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Vaihtoehdossa 2 (VE2) tuulivoimahanketta lahimpien asuin- ja lomarakennusten pihapii-
rissa varjostusvaikutus on yli 8 tuntia vuodessa kolmessa laskentapisteessa (D, H ja K), kun
puuston suojaavaa vaikutusta ei ole huomioitu. Tulokset esitetdan taulukossa 23 ja kuvassa
7.

Pajukoski Il tuulivoimahanke

AL
IR
e

@ reiukoskill VE2_RD200x9xHH200
© roiukoski1 V126 3,3MWxaxHH137

MML rakennuskanta, mtk

- Asuinrakennukset
- Lomarakennukset

O Laskentapisteet A-M

Varjostus (real case, no forest)
1h/a

Iso'Mallineva
4 =

\‘\
G
b \\\\ N b
;

n Pleniiauta

\_Kauhaneva, °
. 2

& '~ T (s ) \Yt\
;@JSP 1€§§  LAk J@ﬁ%ﬁi
G\ A N L
e —— s N O TN e A S memstokarttard ter

Kuva 7. VE2 varjostusmallinnuksen tulos ilman puuston suojaavaa vaikutusta.
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Taulukko 23. VE2 varjostusmallinnuksen tulos, kun puuston suojaavaa vaikutusta ei ole huomi-
oitu “real case, no forest”.

ETRS89- ETRS89-TM35 Lasken- Varjostus
TM35 taikkuna
Pohjoinen (h/a)
Ita (L))

A Lomarakennus A (Lampinjarvi) 384 750 7 099 539 90,0 5,0x5,0 0:00

B Lomarakennus B (Lampinkallio) 384 818 7 099 152 93,7 5,0x5,0 0:00

C Lomarakennus C (Latvalampi) 384 650 7 097 533 96,0 5,0x5,0 4:47

D Asuinrakennus D (Noppala) 382 520 7 093 979 105,2 5,0x5,0 12:14

E Muu rakennus E (Noppala) 382 290 7 093 807 109,7 5,0x5,0 5:01

F Asuinrakennus F (Maijannevantie) 379 455 7 093 166 96,2 5,0x5,0 3:19

G Asuinrakennus G (Maijannevantie) 379203 7093 300 92,9 5,0x5,0 7:30

H Asuinrakennus H (Hietasaari) 379 076 7 093 530 92,5 5,0x5,0 9:21

| Asuinrakennus | (Lahdenperd) 378 699 7 093923 88,0 5,0x5,0 6:22

U Lomarakennus J (Junno) 378 456 7 094 615 89,4 5,0x5,0 2:55

K Lomarakennus K (Isoméannikkd) 380394 7 096 271 106,1 5,0x5,0 10:40

L Asuinrakennus L (Malkasaari) 379 392 7 096 642 100,9 5,0x5,0 0:00

M Asuinrakennus M (Latvala) 383 344 7 100 875 82,6 50x5,0 0:00
FCG Finnish Consulting Group Oy Y-tunnus 1940671-3
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Vaihtoehdossa 3 (VE3) tuulivoimahanketta Iahimpien asuin- ja lomarakennusten pihapii-
rissa varjostusvaikutus ei ylita 8 tuntia vuodessa, kun puuston suojaavaa vaikutusta ei ole
huomioitu. Tulokset esitetdan taulukossa 24 ja kuvassa 8.

Pajukoski Il tuulivoimahanke
0 Pajukoski Il VE3_RD200x9xHH200
° Pajukoski | V126 3,3MWx9xHH137
MML rakennuskanta,mtk

-Asuinrakennukset
-Lomarakennukset

O Laskentapisteet A-M

Varjostus (real case, no forest)
1h/a

— 8 h/a

“SMME o ‘{‘t‘r

= li { % N \ ‘&&\Jﬂ\ .‘\:4"/ TR B N '
Kuva 8. VE3 varjostusmallinnuksen tulos ilman puuston suojaavaa vaikutusta.
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Taulukko 24. VE3 varjostusmallinnuksen tulos, kun puuston suojaavaa vaikutusta ei ole huomi-
oitu “real case, no forest”.

ETRS89- ETRS89-TM35 z Laskentaik- Varjostus
TM35 kuna
Pohjoinen (m) (h/a)
Itd (m)
A Lomarakennus A (Lampinjarvi) 384 750 7 099 539 90,0 5,0x5,0 0:00
B Lomarakennus B (Lampinkallio) 384 818 7 099 152 93,7 50x5,0 0:00
C Lomarakennus C (Latvalampi) 384 650 7 097 533 96,0 5,0x5,0 5:42
D Asuinrakennus D (Noppala) 382 520 7 093 979 105,2 5,0x5,0 0:00
E Muu rakennus E (Noppala) 382 290 7 093 807 109,7 5,0x5,0 0:00
F Asuinrakennus F (Maijannevantie) 379 455 7 093 166 96,2 5,0x5,0 0:00
G Asuinrakennus G (Maijannevantie) 379 203 7 093 300 92,9 5,0x5,0 0:00
H Asuinrakennus H (Hietasaari) 379076 7 093 530 92,5 50x5,0 0:00
| Asuinrakennus | (Lahdenpera) 378 699 7 093923 88,0 5,0x5,0 0:00
U Lomarakennus J (Junno) 378 456 7 094 615 89,4 5,0x5,0 0:00
K Lomarakennus K (Isomannikkd) 380 394 7096 271 106,1 5,0x5,0 0:00
L Asuinrakennus L (Malkasaari) 379392 7 096 642 100,9 5,0x5,0 0:00
M Asuinrakennus M (Latvala) 383344 7 100 875 82,6 50x5,0 6:05
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3.2.3 Varjostus puuston suojaava vaikutus huomioituna

Taulukossa 25 ja kuvassa 9 esitetdan varjostusmallinnuksen tulos, kun puuston suojaava
vaikutus on huomioitu vaihtoehdossa 1 (VE1). Pajukoski Il tuulivoimahanketta |ahimpien
asuin- ja lomarakennusten pihapiirissa varjostusvaikutus ylittda 8 tuntia vuodessa laskenta-

pisteessa H.

Pajukoski Il tuulivoimahanke
‘ Pajukoski Il VE1_RD200x18xHH200
‘ Pajukoski| V126 3,3MWx9xHH137
MML rakennuskanta,mtk

-Asuinrakennukset
-Lomarakennukset

O Laskentapisteet A-M

Varjostus (real case, Luke forest)
1h/a

— 8 h/a

FCG Finnish Consulting Group Oy Y-tunnus 1940671-3
Osmontie 34, PL 950, 00601 Helsinki Kotipaikka Helsinki
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Taulukko 25. VE1 varjostusmallinnuksen tulos, kun puuston suojaava vaikutus on huomioitu
“real case, Luke forest”.

ETRS89- ETRS89-TM35 z Laskentaik- | Varjostus

TM35 kuna
Pohjoinen (m) (h/a)
Ita (m)
A Lomarakennus A (Lampinjarvi) 384 750 7 099 539 90,0 5,0x5,0 0:00
B Lomarakennus B (Lampinkallio) 384 818 7 099 152 93,7 5,0x5,0 0:00
C Lomarakennus C (Latvalampi) 384 650 7 097 533 96,0 5,0x5,0 0:00
D Asuinrakennus D (Noppala) 382 520 7 093 979 105,2 5,0x5,0 7:47
E Muu rakennus E (Noppala) 382 290 7 093 807 109,7 5,0x5,0 5:01
F Asuinrakennus F (Maijannevantie) 379 455 7 093 166 96,2 5,0x5,0 3:19
G Asuinrakennus G (Maijannevantie) 379 203 7 093 300 92,9 5,0x5,0 0:00
H Asuinrakennus H (Hietasaari) 379 076 7 093 530 92,5 5,0x5,0 9:21
| Asuinrakennus | (Lahdenpera) 378 699 7 093923 88,0 5,0x5,0 0:00
U Lomarakennus J (Junno) 378 456 7 094 615 89,4 5,0x5,0 2:55
K Lomarakennus K (Isomannikkd) 380 394 7096 271 106,1 5,0x5,0 2:55
L Asuinrakennus L (Malkasaari) 379392 7 096 642 100,9 5,0x5,0 0:00
M Asuinrakennus M (Latvala) 383344 7 100 875 82,6 5,0x5,0 6:05
FCG Finnish Consulting Group Oy Y-tunnus 1940671-3
Osmontie 34, PL 950, 00601 Helsinki Kotipaikka Helsinki
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Taulukossa 26 ja kuvassa 10 esitetaan varjostusmallinnuksen tulos, kun puuston suojaava
vaikutus on huomioitu vaihtoehdossa 2 (VE2). Pajukoski Il tuulivoimahanketta lahimpien
asuin- ja lomarakennusten pihapiirissa varjostusvaikutus ylittda 8 tuntia vuodessa laskenta-
pisteessa H.

Pajukoski Il tuulivoimahanke
’ Pajukoski Il VE2_RD200x9xHH200
° Pajukoski | V126 3,3MWx9xHH137
MML rakennuskanta, mtk

- Asuinrakennukset
- Lomarakennukset

O Laskentapisteet A-M

Varjostus (real case, Luke forest)
1h/a

\ 4-, i\:i
an*Mél/iEeva‘ \\j Q&
d i ,, -

Kuva 10. VE2 varjostusmallinnuksen tulos, kun puuston suojaava vaikutus on huomioitu.
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Taulukko 26. VE2 varjostusmallinnuksen tulos, kun puuston suojaava vaikutus on huomioitu
“real case, Luke forest”.

ETRS89- ETRS89-TM35 z Laskentaik- | Varjostus

TM35 kuna
Pohjoinen (m) (h/a)

Ita (m)
A Lomarakennus A (Lampinjarvi) 384 750 7 099 539 90,0 5,0x5,0 0:00
B Lomarakennus B (Lampinkallio) 384 818 7 099 152 93,7 5,0x5,0 0:00
C Lomarakennus C (Latvalampi) 384 650 7 097 533 96,0 5,0x5,0 0:00
D Asuinrakennus D (Noppala) 382 520 7 093 979 105,2 5,0x5,0 7:47
E Muu rakennus E (Noppala) 382 290 7 093 807 109,7 5,0x5,0 5:01
F Asuinrakennus F (Maijannevantie) 379 455 7 093 166 96,2 5,0x5,0 3:19
G Asuinrakennus G (Maijannevantie) 379 203 7 093 300 92,9 5,0x5,0 0:00
H Asuinrakennus H (Hietasaari) 379 076 7 093 530 92,5 5,0x5,0 9:21
| Asuinrakennus | (Lahdenpera) 378 699 7 093923 88,0 5,0x5,0 0:00
U Lomarakennus J (Junno) 378 456 7 094 615 89,4 5,0x5,0 2:55
K Lomarakennus K (Isomannikkd) 380 394 7096 271 106,1 5,0x5,0 2:55
L Asuinrakennus L (Malkasaari) 379392 7 096 642 100,9 5,0x5,0 0:00
M Asuinrakennus M (Latvala) 383344 7 100 875 82,6 5,0x5,0 0:00

Vaihtoehdossa 3 tulokset alittavat 8h vuodessa ilman puuston suojaavaa vaikutusta, joten
mallinnusta metsadaineiston kanssa ei esitetd (Real case, Luke forest).

FCG Finnish Consulting Group Oy

Henna-Riikka Rintamaki, ins. AMK Johanna Hariju, ins. AMK

Laatija Tarkastaja
FCG Finnish Consulting Group Oy Y-tunnus 1940671-3
Osmontie 34, PL 950, 00601 Helsinki Kotipaikka Helsinki
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Liite 1: Pajukoski Il tuulivoimahanke — melun levidmismallinnuksen (ISO 9613-2, YM
2/2014) tulokset nykytilanteessa.
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Calculated:

30.1.2024 13.24/3.6.377

DECIBEL - Main Result
Calculation: Pajukoski Il nykytilanne Pajukoski | V126 3,3MWx9xHH137

Noise calculation model:
1SO 9613-2 General k<3
Wind speed (in 10 m height): M

8,0 m/s

Ground attenuation:
General, terrain specific ! L
Ground factor for porous ground: 0,4 1%k *3 *4 K {a
Area object with hard ground: Area object (Roughness): REGIONS_Pajukoski 1 * 5 B
Area type with hard ground: Vesistot a

Ground factor for hard ground: 0,0
Meteorological coefficient, CO: o po
0,0 dB 2 53
Type of demand in calculation: 3 C
1: WTG noise is compared to demand (DK, DE, SE, NL etc.) 9

Noise values in calculation: ) .

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

Pure tones: K

Pure tones penalty is added to total noise impact at receptors

Noise sensitive area

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
Uncertainty margin: \
0,0 dB; Uncertainty margin in NSA has priority .
Deviation from "official” noise demands. Negative is more
restrictive, positive is less restrictive.: i
0,0 dB(A) 8

(C) OpenStreetMap contributErs, Data OpenStreetMap and contributors, ODbL

Scale 1:100 000

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89

* Existing WTG & Noise sensitive area
WTGs
WTG type Noise data
East North Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub  Creator Name wind LwA,ref
rated  diameter height speed

[m] kw]  [m] [m] [m/s] [dB(A)]
1 377791 7099 387 87,5 VESTAS V126-3.3 HH137...Yes VESTAS V126-3.3 HH137-3 300 3 300 126,0 137,0 USER Mode 0 - 11-2014 No STE 8,0 1059
2 378057 7098862 90,0 VESTAS V126-3.3 HH137...Yes VESTAS  V126-3.3 HH137-3 300 3 300 126,0 137,0 USER Mode O - 11-2014 No STE 8,0 1059
3 378683 7099 618 85,9 VESTAS V126-3.3 HH137...Yes VESTAS = V126-3.3 HH137-3 300 3 300 126,0 137,0 USER Mode 0 - 11-2014 No STE 8,0 1059
4 379394 7099490 94,6 VESTAS V126-3.3 HH137...Yes VESTAS  V126-3.3 HH137-3 300 3 300 126,0 137,0 USER  Mode 0 - 11-2014 No STE 8,0 1059
5 379949 7099 376 100,0 VESTAS V126-3.3 HH137...Yes VESTAS  V126-3.3 HH137-3 300 3 300 126,0 137,0 USER Mode 0 - 11-2014 No STE 8,0 1059
6 380638 7098 723 105,0 VESTAS V126-3.3 HH137...Yes VESTAS = V126-3.3 HH137-3 300 3 300 126,0 137,0 USER Mode 0 - 11-2014 No STE 8,0 1059
7 380775 7097 932 105,0 VESTAS V126-3.3 HH137...Yes VESTAS  V126-3.3 HH137-3 300 3 300 126,0 137,0 USER Mode O - 11-2014 No STE 8,0 1059
8 379139 7098839 92,5VESTAS V126-3.3 HH137...Yes VESTAS  V126-3.3 HH137-3 300 3 300 126,0 137,0 USER Mode 0 - 11-2014 No STE 8,0 1059
9 381062 7097 401 107,5 VESTAS V126-3.3 HH137...Yes VESTAS = V126-3.3 HH137-3 300 3 300 126,0 137,0 USER Mode O - 11-2014 No STE 8,0 1059

Calculation Results

Sound level

Noise sensitive area Demands Sound level

No. Name East North Z  Immission height Noise From WTGs Distance to noise demand

[m] [m] [dB(A)] [dB(A)] [m]

A Lomarakennus A (Lampinjarvi) 384 750 7099539 90,0 4,0 40,0 21,9 3552
B Lomarakennus B (Lampinkallio) 384 818 7099 152 93,7 4,0 40,0 21,9 3493
C Lomarakennus C (Latvalampi) 384 650 7097533 96,0 4,0 40,0 22,5 3000
D Asuinrakennus D (Noppala) 382 520 7 093 979 105,2 4,0 40,0 21,4 3158
E Muu rakennus E (Noppala) 382290 7093807 109,7 4,0 40,0 21,2 3236
F Asuinrakennus F (Maijannevantie) 379 455 7 093 166 96,2 4,0 40,0 20,6 3954
G  Asuinrakennus G (Maijannevantie) 379 203 7 093 300 92,9 4,0 40,0 20,8 3923
H  Asuinrakennus H (Hietasaari) 379076 7093530 92,5 4,0 40,0 21,2 3769
| Asuinrakennus | (Lahdenperd) 378 699 7 093923 88,0 4,0 40,0 21,9 3616
J Lomarakennus J (Junno) 378 456 7 094 615 89,4 4,0 40,0 23,4 3212
K Lomarakennus K (Isomannikkd) 380394 7096 271 106,1 4,0 40,0 32,7 730
L Asuinrakennus L (Malkasaari) 379392 7096 642 100,9 4,0 40,0 31,8 1165
M Asuinrakennus M (Latvala) 383344 7100875 82,6 4,0 40,0 24,0 2 837
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Calculation: Pajukoski Il nykytilanne Pajukoski | V126 3,3MWx9xHH137
Distances (m)

WTG
1
6961
7031
7105
7184
7168
6439
6248
5996
5539
4818
4060
3178
5749

w
>

IrXCe—IOTMoOO®E> >
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2
6728
6768
6726
6615
6593
5865
5679
5428
4980
4265
3489
2590
5658

3
6068
6153
6321
6821
6839
6498
6339
6100
5695
5008
3759
3059
4828

4
5357
5435
5609
6336
6378
6324
6193
5968
5610
4964
3371
2848
4186

5
4804
4875
5050
5978
6041
6229
6121
5910
5594
4989
3136
2790
3712

6
4193
4202
4185
5103
5186
5681
5609
5422
5176
4651
2464
2425
3458

7
4288
4224
3896
4321
4394
4945
4891
4718
4514
4047
1704
1891
3907

8
5655
5688
5664
5920
5937
5681
5539
5309
4935
4278
2858
2211
4672

9
4263
4145
3591
3719
3798
4529
4502
4350
4204
3814
1312
1834
4157
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Calculated:

30.1.2024 13.24/3.6.377

DECIBEL - Assumptions for noise calculation
Calculation: Pajukoski Il nykytilanne Pajukoski | V126 3,3MWx9xHH137

Noise calculation model:
1SO 9613-2 General
Wind speed (in 10 m height):
8,0 m/s
Ground attenuation:
General, terrain specific
Ground factor for porous ground: 0,4
Area object with hard ground: Area object (Roughness): REGIONS_Pajukoski 11_melu ja varjostus_1.w2r (8)
Area type with hard ground: Vesistot
Ground factor for hard ground: 0,0
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 tones penalty is added to total noise impact at receptors
Noise sensitive area
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
Uncertainty margin:
0,0 dB; Uncertainty margin in NSA has priority
Deviation from "official" noise demands. Negative is more restrictive, positive is less restrictive.:
0,0 dB(A)
Octave data required
Frequency dependent 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]
0,10 0,38 1,12 2,36 4,08 8,78 26,60 95,00

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89

WTG: VESTAS V126-3.3 HH137 3300 126.0 !0!
Noise: Mode 0 - 11-2014 No STE

Source Source/Date Creator Edited
Manufacturer 1.4.2014 USER  22.1.2024 13.06
Based on Document no.: 0034-7616 V09.

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 Windcat 137,0 8,0 105,9 Yes 87,9 94,1 95,7 99,2 101,8 98,1 91,2 90,3

Noise sensitive area: A Lomarakennus A (Lampinjarvi)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: B Lomarakennus B (Lampinkallio)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

Noise demand: 40,0 dB(A)

No distance demand
Pure tone penalty: 0 dB

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk 30.1.2024 13.26 / 7
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DECIBEL - Assumptions for noise calculation

Calculation: Pajukoski Il nykytilanne Pajukoski | V126 3,3MWx9xHH137

Noise sensitive area: C Lomarakennus C (Latvalampi)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: D Asuinrakennus D (Noppala)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: E Muu rakennus E (Noppala)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: F Asuinrakennus F (Maijannevantie)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: G Asuinrakennus G (Maijannevantie)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: H Asuinrakennus H (Hietasaari)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: | Asuinrakennus | (Lahdenpera)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: J Lomarakennus J (Junno)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk
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Project:

Pajukoski tv-hanke

DECIBEL - Assumptions for noise calculation

Calculation: Pajukoski Il nykytilanne Pajukoski | V126 3,3MWx9xHH137

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

Noise sensitive area: K Lomarakennus K (Isomannikko)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: L Asuinrakennus L (Malkasaari)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: M Asuinrakennus M (Latvala)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

Noise demand: 40,0 dB(A)

No distance demand
Pure tone penalty: 0 dB

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk
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DECIBEL - Map 8,0 m/s
Calculation: Pajukoski Il nykytilanne Pajukoski | V126 3,3MWx9xHH137

Noise [dB(A)]

/ 35
———— 40
— 45

(C) OpensStreetMap contributors, Data OpenStreetMap and contributors, ODbL

I BN
0 1 2 3 4km

Map: EMD OpenStreetMap , Print scale 1:75 000, Map center Finish TM ETRS-TM35FIN-ETRS89 East: 379 554 North: 7 098 142

¥ Existing WTG

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

# Noise sensitive area
Noise calculation model: 1SO 9613-2 General. Wind speed: 8,0 m/s
Height above sea level from active line object
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Liite 2: Pajukoski Il tuulivoimahanke — melun levidmismallinnuksen (1ISO 9613-2, YM
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Project:

Pajukoski tv-hanke

DECIBEL - Main Result
Calculation: Pajukoski 1l VE1_GE158-6.1MWx18xHH221_ 20230215 +YV Pajukoski | V126 3,3MWx9xHH137(105,9dB)

Noise calculation model:

1SO 9613-2 General

Wind speed (in 10 m height):

8,0 m/s
Ground attenuation:
General, terrain specific

Ground factor for porous ground: 0,4

Area object with hard ground: Area object (Roughness): REGIONS_Pajukoski

Area type with hard ground: Vesistot
Ground factor for hard ground: 0,0
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 tones penalty is added to total noise impact at receptors

Noise sensitive area

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

Uncertainty margin:

0,0 dB; Uncertainty margin in NSA has priority
Deviation from "official” noise demands. Negative is more
restrictive, positive is less restrictive.:

0,0 dB(A)

All coordinates are in

Finish TM ETRS-TM35FIN-ETRS89

Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.1.2024 13.15/3.6.377

s
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\G,:
) OpenStreetMap contributErs, Data OpenStreetMap and contributors, ODbL

Scale 1:100 000

A New WTG * Existing WTG
@ Noise sensitive area
WTGs
WTG type Noise data
East North Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub  Creator Name Wind LwA,ref
rated  diameter height speed
[m] kwl  [m] [m] [m/s] [dB(A)]
1 380209 7094637 107,5 GE WIND ENERGY 6.1-158 ...Yes ~GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB+2dB 8,0 109,0
2 380766 7094 564 106,8 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 109,0
3 381556 7095242 112,5 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 109,0
4 381855 7095926 117,5 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 109,0
5 382487 7095665 119,8 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 109,0
6 383284 7095590 122,5 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 109,0
7 383404 7096 507 124,5 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 109,0
8 384 145 7095898 110,0 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 109,0
9 384021 7095208 112,5 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 109,0
10 382059 7097 720 120,0 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 109,0
11 381666 7098437 107,7 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 109,0
12 381641 7099 097 110,0 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 158,0 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 109,0
13 381097 7099 635 104,3 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 109,0
14 382 064 7100051 105,0 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 109,0
15 382 623 7099 549 108,6 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 158,0 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 109,0
16 382638 7098790 111,8 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 158,0 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 109,0
17 382790 7098020 125,0 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 109,0
18 383095 7097 262 120,7 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 158,0 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 109,0
19 377791 7099 387 87,5 VESTAS V126-3.3 HH137 3... Yes  VESTAS V126-3.3 HH137-3300 3300 126,0 137,0 USER Mode O - 11-2014 No STE 8,0 1059
20 378057 7098862 90,0 VESTAS V126-3.3 HH137 3... Yes VESTAS V126-3.3 HH137-3300 3300 126,0 137,0 USER Mode O - 11-2014 No STE 8,0 1059
21 378683 7099 618 85,9 VESTAS V126-3.3 HH137 3... Yes  VESTAS V126-3.3 HH137-3300 3300 126,0 137,0 USER Mode O - 11-2014 No STE 8,0 1059
22 379394 7099490 94,6 VESTAS V126-3.3 HH137 3... Yes  VESTAS V126-3.3 HH137-3300 3300 126,0 137,0 USER Mode O - 11-2014 No STE 8,0 1059
23 379949 7099 376 100,0 VESTAS V126-3.3 HH137 3... Yes  VESTAS V126-3.3 HH137-3300 3300 126,0 137,0 USER Mode O - 11-2014 No STE 8,0 1059
24 380638 7098 723 105,0 VESTAS V126-3.3 HH137 3... Yes  VESTAS V126-3.3 HH137-3300 3300 126,0 137,0 USER Mode O - 11-2014 No STE 8,0 1059
25 380 775 7097 932 105,0 VESTAS V126-3.3 HH137 3... Yes  VESTAS V126-3.3 HH137-3300 3300 126,0 137,0 USER Mode O - 11-2014 No STE 8,0 1059
26 379139 7098839 92,5 VESTAS V126-3.3 HH137 3... Yes  VESTAS V126-3.3 HH137-3300 3300 126,0 137,0 USER Mode O - 11-2014 No STE 8,0 1059
27 381062 7097 401 107,5 VESTAS V126-3.3 HH137 3... Yes  VESTAS V126-3.3 HH137-3300 3300 126,0 137,0 USER Mode O - 11-2014 No STE 8,0 1059
Calculation Results
Sound level
Noise sensitive area Demands Sound level
No. Name East North Z  Immission height Noise From WTGs Distance to noise demand
- [m] [m] [dBA)]  [dB(A)] [m]
A Lomarakennus A (Lampinjarvi) 384 750 7099539 90,0 4,0 40,0 35,0 969
B Lomarakennus B (Lampinkallio) 384 818 7099 152 93,7 4,0 40,0 35,4 940
C Lomarakennus C (Latvalampi) 384 650 7097533 96,0 4,0 40,0 38,6 270
D Asuinrakennus D (Noppala) 382 520 7 093 979 105,2 4,0 40,0 38,5 292
E Muu rakennus E (Noppala) 382290 7093807 109,7 4,0 40,0 37,9 395

To be continued on next page...

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk
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Project:

Pajukoski tv-hanke

DECIBEL - Main Result
Calculation: Pajukoski 1l VE1_GE158-6.1MWx18xHH221_ 20230215 +YV Pajukoski | V126 3,3MWx9xHH137(105,9dB)

...continued from previous page
Noise sensitive area
No. Name

I rXe—ITOTM

Distances (m)

WTG

A
6682
6374
5354
4630
4487
4212
3317
3691
4392
3248
3275
3140
3654
2734
2127
2241
2480
2815
6961
6728
6068
5357
4804
4193
4288
5655
4263

B
6452
6121
5092
4380
4194
3878
2999
3323
4024
3108
3232
3177
3752
2897
2231
2210
2323
2558
7031
6768
6153
5435
4875
4202
4224
5688
4145

C
5302
4889
3850
3224
2858
2375
1614
1711
2409
2598
3118
3391
4128
3609
2859
2372
1923
1578
7105
6726
6321
5609
5050
4185
3896
5664
3591

D
2403
1849
1589
2057
1686
1783
2678
2515
1940
3769
4539
5193
5832
6089
5571
4812
4050
3333
7184
6615
6821
6336
5978
5103
4321
5920
3719

Asuinrakennus F (Maijannevantie)
Asuinrakennus G (Maijannevantie)
Asuinrakennus H (Hietasaari)
Asuinrakennus | (Lahdenperd)
Lomarakennus J (Junno)
Lomarakennus K (Isomannikkd)
Asuinrakennus L (Malkasaari)
Asuinrakennus M (Latvala)

E
2240
1702
1612
2163
1868
2041
2921
2795
2227
3920
4672
5330
5949
6248
5752
4995
4243
3548
7168
6593
6839
6378
6041
5186
4394
5937
3798

East

379 455
379 203
379 076
378 699
378 456
380 394
379 392
383 344

F
1653
1917
2954
3658
3929
4532
5173
5428
5002
5246
5716
6321
6674
7363
7126
6462
5889
5480
6439
5865
6498
6324
6229
5681
4945
5681
4529

G
1673
2010
3051
3732
4047
4680
5285
5583
5182
5262
5697
6289
6612
7332
7124
6476
5928
5554
6248
5679
6339
6193
6121
5609
4891
5539
4502

North

Licensed user:

FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950

FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.1.2024 13.15/3.6.377

Demands Sound level

Z  Immission height

[m]

7 093 166
7 093 300
7 093 530
7 093 923
7 094 615

7096 271
7 096 642

7 100 875

H
1584
1981
3014
3669
4024
4685
5253
5595
5222
5143
5549
6129
6431
7173
6986
6353
5827
5485
5996
5428
6100
5968
5910
5422
4718
5309
4350

|
1670
2164
3147
3738
4169
4879
5368
5793
5475
5070
5402
5952
6195
6991
6859
6261
5790
5520
5539
4980
5695
5610
5594
5176
4514
4935
4204

96,2
92,9
92,5
88,0
89,4

106,1
100,9

82,6

J
1753
2311
3163
3643
4166
4925
5297
5832
5597
4756
4991
5498
5672
6524
6458
5909
5512
5341
4818
4265
5008
4964
4989
4651
4047
4278
3814

[m]

K
1644
1747
1552
1501
2179
2969
3019
3770
3780
2207
2512
3089
3437
4132
3964
3374
2966
2877
4060
3489
3759
3371
3136
2464
1704
2858
1312

L
2165
2491
2577
2565
3246
4032
4014
4811
4846
2877
2897
3329
3445
4331
4346
3892
3667
3755
3178
2590
3059
2848
2790
2425
1891
2211
1834

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

M
6981
6817
5910
5168
5280
5285
4368
5041
5707
3407
2960
2462
2566
1522
1509
2201
2908
3622
5749
5658
4828
4186
3712
3458
3907
4672
4157

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

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

[dB(A)]
34,4
34,1
34,5
33,9
33,7
39,9
36,6
37,2

From WTGs Distance to noise demand

[m]

767
808
732
831
914

23
858
416

2212041345/2  WINAPRO ‘



Project: Licensed user:

Pajukoski tv-hanke FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950
FI1-00601 Helsinki
+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.1.2024 13.15/3.6.377
DECIBEL - Assumptions for noise calculation

Calculation: Pajukoski Il VE1_GE158-6.1MWx18xHH221_20230215 +YV Pajukoski | V126 3,3MWx9xHH137(105,9dB)

Noise calculation model:

1SO 9613-2 General
Wind speed (in 10 m height):

8,0 m/s
Ground attenuation:

General, terrain specific

Ground factor for porous ground: 0,4

Area object with hard ground: Area object (Roughness): REGIONS_Pajukoski 11_melu ja varjostus_1.w2r (8)
Area type with hard ground: Vesistot

Ground factor for hard ground: 0,0

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 tones penalty is added to total noise impact at receptors

Noise sensitive area

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
Uncertainty margin:

0,0 dB; Uncertainty margin in NSA has priority

Deviation from "official" noise demands. Negative is more restrictive, positive is less restrictive.:
0,0 dB(A)

Octave data required

Frequency dependent 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]
0,10 0,38 1,12 2,36 4,08 8,78 26,60 95,00

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89

WTG: GE WIND ENERGY 6.1-158 HH221 6100 158.0 0!
Noise: 6.1-158 NRO 107dB + 2 dB

Source Source/Date Creator Edited
Noise_Emission-NRO_4.x_5.x_6.x-158-50Hz_EN_r01 10.8.2021 USER  27.12.2023 13.30

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 Windcat 221,0 8,0 109,0 No 92,2 96,9 100,9 103,1 104,4 100,5 90,6 69,2

WT_GZ VESTAS V126-3.3 HH137 3300 126.0 !O!
Noise: Mode 0 - 11-2014 No STE

Source Source/Date Creator Edited
Manufacturer 1.4.2014 USER  22.1.2024 13.06
Based on Document no.: 0034-7616 V09.

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 Windcat 137,0 8,0 105,9 Yes 87,9 94,1 95,7 99,2 101,8 98,1 91,2 90,3

Noise sensitive area: A Lomarakennus A (Lampinjarvi)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

Noise demand: 40,0 dB(A)

No distance demand
Pure tone penalty: 0 dB

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk 22.1.2024 13.45/ 10
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Project:

Pajukoski tv-hanke

DECIBEL - Assumptions for noise calculation

Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.1.2024 13.15/3.6.377

Calculation: Pajukoski Il VE1_GE158-6.1MWx18xHH221_20230215 +YV Pajukoski | V126 3,3MWx9xHH137(105,9dB)

Noise sensitive area: B Lomarakennus B (Lampinkallio)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: C Lomarakennus C (Latvalampi)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: D Asuinrakennus D (Noppala)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: E Muu rakennus E (Noppala)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: F Asuinrakennus F (Maijannevantie)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: G Asuinrakennus G (Maijannevantie)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: H Asuinrakennus H (Hietasaari)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: | Asuinrakennus | (Lahdenper&)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk
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Project:

Pajukoski tv-hanke

DECIBEL - Assumptions for noise calculation

Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.1.2024 13.15/3.6.377

Calculation: Pajukoski Il VE1_GE158-6.1MWx18xHH221_20230215 +YV Pajukoski | V126 3,3MWx9xHH137(105,9dB)

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

Noise sensitive area: J Lomarakennus J (Junno)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: K Lomarakennus K (Isomannikkad)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: L Asuinrakennus L (Malkasaari)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: M Asuinrakennus M (Latvala)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk
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Project: Licensed user:

Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.1.2024 13.15/3.6.377
DECIBEL - Map 8,0 m/s

Calculation: Pajukoski Il VE1_GE158-6.1MWx18xHH221_20230215 +YV Pajukoski | V126 3,3MWx9xHH137(105,9dB)
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(C) OpensStreetMap contributors, Data OpenStreetMap and contributors, ODbL
\ | |
0 1 2 3 4 km
Map: EMD OpenStreetMap , Print scale 1:100 000, Map center Finish TM ETRS-TM35FIN-ETRS89 East: 380 968 North: 7 097 307
A New WTG 3} Existing WTG & Noise sensitive area

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

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk 22.1.2024 13.45/ 13 Wi nd PRO @
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Project: Licensed user:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

29.1.2024 14.11/3.6.377

DECIBEL - Main Result
Calculation: Pajukoski 1l VE2_GE158-6.1MWx9xHH221_ 20230215 +YV Pajukoski | V126 3,3MWx9xHH137(105,9dB)

Noise calculation model:
1SO 9613-2 General k<3
Wind speed (in 10 m height): M

8,0 m/s

Ground attenuation:
General, terrain specific ! * *
Ground factor for porous ground: 0,4 1%k 1273
Area object with hard ground: Area object (Roughness): REGIONS_Pajukoski )]|g * 14 B
Area type with hard ground: Vesistot 1 17

Ground factor for hard ground: 0,0 15
Meteorological coefficient, CO: >|<

0,0 dB %é L S

Type of demand in calculation: C

1: WTG noise is compared to demand (DK, DE, SE, NL etc.) 18

Noise values in calculation: | B ¥

All noise values are mean values (Lwa) (Normal) L ey 7

Pure tones: K A

Pure tones penalty is added to total noise impact at receptors 4 A A 8

Noise sensitive area A 5 6

Height above ground level, when no value in NSA object: 3 9

4,0 m; Don't allow override of model height with height from NSA object Y A i H

Uncertainty margin: b

0,0 dB; Uncertainty margin in NSA has priority

Deviation from "official” noise demands. Negative is more

restrictive, positive is less restrictive.: .

0,0 dB(A) 5 8

(C) OpenStreetMap contributErs, Data OpenStreetMap and contributors, ODbL
Scale 1:100 000

A New WTG * Existing WTG
@ Noise sensitive area

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89

WTGs
WTG type Noise data
East North Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub  Creator Name Wind LwA,ref
rated  diameter height speed

[m kwl  [m] [m] [m/s] [dB(A)]
1 380209 7094 637 107,5 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6 100 158,0 221,0 USER  6.1-158 NRO 107dB + 2 dB 8,0 109,0
2 380766 7094564 106,8 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6 100 158,0 221,0 USER  6.1-158 NRO 107dB + 2 dB 8,0 109,0
3 381556 7095242 112,5 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6 100 158,0 221,0 USER  6.1-158 NRO 107dB + 2 dB 8,0 109,0
4 381855 7095926 117,5 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6 100 158,0 221,0 USER  6.1-158 NRO 107dB + 2 dB 8,0 109,0
5 382487 7095665 119,8 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6 100 158,0 221,0 USER  6.1-158 NRO 107dB + 2 dB 8,0 109,0
6 383284 7095590 122,5 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6 100 158,0 221,0 USER  6.1-158 NRO 107dB + 2 dB 8,0 109,0
7 383404 7096 507 124,5 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6 100 158,0 221,0 USER  6.1-158 NRO 107dB + 2 dB 8,0 109,0
8 384 145 7095898 110,0 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6 100 158,0 221,0 USER  6.1-158 NRO 107dB + 2 dB 8,0 109,0
9 384021 7095208 112,5 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6 100 158,0 221,0 USER  6.1-158 NRO 107dB + 2 dB 8,0 109,0
10 377791 7099 387 87,5 VESTAS V126-3.3 HH137 3... Yes VESTAS V126-3.3 HH137-3 300 3 300 126,0 137,0 USER Mode O - 11-2014 No STE 8,0 1059
11 378 057 7098 862 90,0 VESTAS V126-3.3 HH137 3... Yes VESTAS V126-3.3 HH137-3 300 3 300 126,0 137,0 USER  Mode O - 11-2014 No STE 8,0 1059
12 378 683 7099 618 85,9 VESTAS V126-3.3 HH137 3... Yes VESTAS V126-3.3 HH137-3 300 3 300 126,0 137,0 USER Mode O - 11-2014 No STE 8,0 1059
13 379394 7099 490 94,6 VESTAS V126-3.3 HH137 3... Yes VESTAS V126-3.3 HH137-3 300 3 300 126,0 137,0 USER  Mode O - 11-2014 No STE 8,0 1059
14 379949 7099 376 100,0 VESTAS V126-3.3 HH137 3... Yes VESTAS V126-3.3 HH137-3 300 3 300 126,0 137,0 USER Mode O - 11-2014 No STE 8,0 1059
15 380638 7098 723 105,0 VESTAS V126-3.3 HH137 3... Yes VESTAS V126-3.3 HH137-3 300 3 300 126,0 137,0 USER Mode O - 11-2014 No STE 8,0 1059
16 380 775 7097 932 105,0 VESTAS V126-3.3 HH137 3... Yes VESTAS V126-3.3 HH137-3 300 3 300 126,0 137,0 USER  Mode O - 11-2014 No STE 8,0 1059
17 379139 7098 839 92,5 VESTAS V126-3.3 HH137 3... Yes VESTAS V126-3.3 HH137-3 300 3 300 126,0 137,0 USER  Mode O - 11-2014 No STE 8,0 1059
18 381062 7097 401 107,5 VESTAS V126-3.3 HH137 3... Yes VESTAS V126-3.3 HH137-3 300 3 300 126,0 137,0 USER Mode O - 11-2014 No STE 8,0 1059

Calculation Results

Sound level

Noise sensitive area Demands Sound level
No. Name East North Z  Immission height Noise From WTGs Distance to noise demand
[m] [m] [dB(A)] [dB(A)] [m]

A Lomarakennus A (Lampinjarvi) 384 750 7099539 90,0 4,0 40,0 28,6 2413
B Lomarakennus B (Lampinkallio) 384 818 7099 152 93,7 4,0 40,0 29,5 2 089
C Lomarakennus C (Latvalampi) 384 650 7097533 96,0 4,0 40,0 35,8 622
D Asuinrakennus D (Noppala) 382 520 7 093 979 105,2 4,0 40,0 38,2 346
E Muu rakennus E (Noppala) 382290 7093807 109,7 4,0 40,0 37,6 443
F Asuinrakennus F (Maijannevantie) 379 455 7 093 166 96,2 4,0 40,0 34,1 780
G Asuinrakennus G (Maijannevantie) 379 203 7 093 300 92,9 4.0 40,0 33,8 821
H  Asuinrakennus H (Hietasaari) 379076 7093530 92,5 4,0 40,0 34,2 744
| Asuinrakennus | (Lahdenperd) 378 699 7 093923 88,0 4,0 40,0 33,5 847
J Lomarakennus J (Junno) 378 456 7094615 89,4 4,0 40,0 33,2 931
K Lomarakennus K (Isomannikko) 380394 7096271 106,1 4,0 40,0 39,0 232
L Asuinrakennus L (Malkasaari) 379 392 7 096 642 100,9 4,0 40,0 35,4 1 057
M Asuinrakennus M (Latvala) 383344 7100875 82,6 4,0 40,0 27,4 2809
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Project:

Pajukoski tv-hanke

DECIBEL - Main Result
Calculation: Pajukoski 1l VE2_GE158-6.1MWx9xHH221_ 20230215 +YV Pajukoski | V126 3,3MWx9xHH137(105,9dB)

Distances (m)

WTG

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

A
6682
6374
5354
4630
4487
4212
3317
3691
4392
6961
6728
6068
5357
4804
4193
4288
5655
4263

B
6452
6121
5092
4380
4194
3878
2999
3323
4024
7031
6768
6153
5435
4875
4202
4224
5688
4145

c
5302
4889
3850
3224
2858
2375
1614
1711
2409
7105
6726
6321
5609
5050
4185
3896
5664
3591

D
2403
1849
1589
2057
1686
1783
2678
2515
1940
7184
6615
6821
6336
5978
5103
4321
5920
3719

E
2240
1702
1612
2163
1868
2041
2921
2795
2227
7168
6593
6839
6378
6041
5186
4394
5937
3798

F
1653
1917
2954
3658
3929
4532
5173
5428
5002
6439
5865
6498
6324
6229
5681
4945
5681
4529

G
1673
2010
3051
3732
4047
4680
5285
5583
5182
6248
5679
6339
6193
6121
5609
4891
5539
4502

H
1584
1981
3014
3669
4024
4685
5253
5595
5222
5996
5428
6100
5968
5910
5422
4718
5309
4350

|
1670
2164
3147
3738
4169
4879
5368
5793
5475
5539
4980
5695
5610
5594
5176
4514
4935
4204

J
1753
2311
3163
3643
4166
4925
5297
5832
5597
4818
4265
5008
4964
4989
4651
4047
4278
3814

K
1644
1747
1552
1501
2179
2969
3019
3770
3780
4060
3489
3759
3371
3136
2464
1704
2858
1312

L
2165
2491
2577
2565
3246
4032
4014
4811
4846
3178
2590
3059
2848
2790
2425
1891
2211
1834

M
6981
6817
5910
5168
5280
5285
4368
5041
5707
5749
5658
4828
4186
3712
3458
3907
4672
4157
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Project: Licensed user:

Pajukoski tv-hanke FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950
FI1-00601 Helsinki
+358104095666
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Calculated:

29.1.2024 14.11/3.6.377
DECIBEL - Assumptions for noise calculation

Calculation: Pajukoski Il VE2_GE158-6.1MWx9xHH221_20230215 +YV Pajukoski | V126 3,3MWx9xHH137(105,9dB)

Noise calculation model:

1SO 9613-2 General
Wind speed (in 10 m height):

8,0 m/s
Ground attenuation:

General, terrain specific

Ground factor for porous ground: 0,4

Area object with hard ground: Area object (Roughness): REGIONS_Pajukoski 11_melu ja varjostus_1.w2r (8)
Area type with hard ground: Vesistot

Ground factor for hard ground: 0,0

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 tones penalty is added to total noise impact at receptors

Noise sensitive area

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
Uncertainty margin:

0,0 dB; Uncertainty margin in NSA has priority

Deviation from "official" noise demands. Negative is more restrictive, positive is less restrictive.:
0,0 dB(A)

Octave data required

Frequency dependent 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]
0,10 0,38 1,12 2,36 4,08 8,78 26,60 95,00

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89

WTG: GE WIND ENERGY 6.1-158 HH221 6100 158.0 0!
Noise: 6.1-158 NRO 107dB + 2 dB

Source Source/Date Creator Edited
Noise_Emission-NRO_4.x_5.x_6.x-158-50Hz_EN_r01 10.8.2021 USER  27.12.2023 13.30

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 Windcat 221,0 8,0 109,0 No 92,2 96,9 100,9 103,1 104,4 100,5 90,6 69,2

WT_GZ VESTAS V126-3.3 HH137 3300 126.0 !O!
Noise: Mode 0 - 11-2014 No STE

Source Source/Date Creator Edited
Manufacturer 1.4.2014 USER  22.1.2024 13.06
Based on Document no.: 0034-7616 V09.

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 Windcat 137,0 8,0 105,9 Yes 87,9 94,1 95,7 99,2 101,8 98,1 91,2 90,3

Noise sensitive area: A Lomarakennus A (Lampinjarvi)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

Noise demand: 40,0 dB(A)

No distance demand
Pure tone penalty: 0 dB

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk 29.1.2024 14.15/9
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Project:

Pajukoski tv-hanke

DECIBEL - Assumptions for noise calculation

Licensed user:

FCG Finnish Consulting Group Oy
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FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

29.1.2024 14.11/3.6.377

Calculation: Pajukoski Il VE2_GE158-6.1MWx9xHH221_20230215 +YV Pajukoski | V126 3,3MWx9xHH137(105,9dB)

Noise sensitive area: B Lomarakennus B (Lampinkallio)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: C Lomarakennus C (Latvalampi)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: D Asuinrakennus D (Noppala)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: E Muu rakennus E (Noppala)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: F Asuinrakennus F (Maijannevantie)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: G Asuinrakennus G (Maijannevantie)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: H Asuinrakennus H (Hietasaari)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: | Asuinrakennus | (Lahdenper&)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk
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Project:

Pajukoski tv-hanke

DECIBEL - Assumptions for noise calculation

Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

29.1.2024 14.11/3.6.377

Calculation: Pajukoski Il VE2_GE158-6.1MWx9xHH221_20230215 +YV Pajukoski | V126 3,3MWx9xHH137(105,9dB)

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

Noise sensitive area: J Lomarakennus J (Junno)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: K Lomarakennus K (Isomannikkad)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: L Asuinrakennus L (Malkasaari)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: M Asuinrakennus M (Latvala)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

21201415/11  WINAPRO ‘



Project: Licensed user:

Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

29.1.2024 14.11/3.6.377
DECIBEL - Map 8,0 m/s

Calculation: Pajukoski Il VE2_GE158-6.1MWx9xHH221_20230215 +YV Pajukoski | V126 3,3MWx9xHH137(105,9dB)

/ 0ot X | Noise [dB(A)]
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/‘j/ b1 35
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(C) OpensStreetMap contributors, Data OpenStreetMap and contributors, ODbL
\ | |
0 1 2 3 4 km
Map: EMD OpenStreetMap , Print scale 1:100 000, Map center Finish TM ETRS-TM35FIN-ETRS89 East: 380 968 North: 7 097 091
A New WTG 3} Existing WTG & Noise sensitive area

Noise calculation model: 1SO 9613-2 General. Wind speed: 8,0 m/s
Height above sea level from active line object
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DECIBEL - Main Result
Calculation: Pajukoski 1l VE3_GE158-6.1MWx9xHH221_ 20230215 +YV Pajukoski | V126 3,3MWx9xHH137(105,9dB)

Noise calculation model:
1SO 9613-2 General k<3
Wind speed (in 10 m height): M

8,0 m/s b

Ground attenuation: ! 14

General, terrain specific ! * * A s

Ground factor for porous ground: 0,4 1%k 12 13* 13)\ 15

Area object with hard ground: Area object (Roughness): REGIONS_Pajukoski 10 * 14 12 A B

Area type with hard ground: Vesistot "‘ * A 16

Ground factor for hard ground: 0,0 1 A

Meteorological coefficient, CO: o po

0,0 dB 16 LA 17 5

Type of demand in calculation: e 1085 X &

1: WTG noise is compared to demand (DK, DE, SE, NL etc.) 18 18

Noise values in calculation: ) .

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

Pure tones: K

Pure tones penalty is added to total noise impact at receptors

Noise sensitive area

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

Uncertainty margin:

0,0 dB; Uncertainty margin in NSA has priority

Deviation from "official” noise demands. Negative is more

restrictive, positive is less restrictive.: .

0,0 dB(A) 5 8

(C) OpenStreetMap contributErs, Data OpenStreetMap and contributors, ODbL
Scale 1:100 000

A New WTG * Existing WTG
@ Noise sensitive area

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89

WTGs
WTG type Noise data
East North Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub  Creator Name Wind LwA,ref
rated  diameter height speed

[m] kwl  [m] [m] [m/s] [dB(A)]
10 382059 7097 720 120,0 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6 100 158,0 221,0 USER  6.1-158 NRO 107dB + 2 dB 8,0 109,0
10 377791 7099 387 87,5 VESTAS V126-3.3 HH137 3... Yes VESTAS V126-3.3 HH137-3 300 3 300 126,0 137,0 USER Mode O - 11-2014 No STE 8,0 1059
11 378 057 7098 862 90,0 VESTAS V126-3.3 HH137 3... Yes VESTAS V126-3.3 HH137-3 300 3 300 126,0 137,0 USER  Mode O - 11-2014 No STE 8,0 1059
11 381666 7098 437 107,7 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6 100 158,0 221,0 USER  6.1-158 NRO 107dB + 2 dB 8,0 109,0
12 378 683 7099 618 85,9 VESTAS V126-3.3 HH137 3... Yes VESTAS V126-3.3 HH137-3 300 3 300 126,0 137,0 USER Mode O - 11-2014 No STE 8,0 1059
12 381641 7099 097 110,0 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6 100 158,0 221,0 USER  6.1-158 NRO 107dB + 2 dB 8,0 109,0
13 379394 7099 490 94,6 VESTAS V126-3.3 HH137 3... Yes VESTAS V126-3.3 HH137-3 300 3 300 126,0 137,0 USER Mode O - 11-2014 No STE 8,0 1059
13 381097 7099 635 104,3 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6 100 158,0 221,0 USER  6.1-158 NRO 107dB + 2 dB 8,0 109,0
14 379949 7099 376 100,0 VESTAS V126-3.3 HH137 3... Yes VESTAS V126-3.3 HH137-3 300 3 300 126,0 137,0 USER Mode O - 11-2014 No STE 8,0 1059

14 382064 7100 051 105,0 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6 100 158,0 221,0 USER 6.1-158 NRO 107dB + 2 dB 8,0 109,0
15 382623 7099 549 108,6 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6 100 158,0 221,0 USER 6.1-158 NRO 107dB + 2 dB 8,0 109,0

15 380638 7098 723 105,0 VESTAS V126-3.3 HH137 3... Yes VESTAS V126-3.3 HH137-3300 3300 126,0 137,0 USER Mode O - 11-2014 No STE 8,0 1059
16 382638 7098790 111,8 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 158,0 221,0 USER 6.1-158 NRO 107dB + 2 dB 8,0 109,0
16 380 775 7097 932 105,0 VESTAS V126-3.3 HH137 3... Yes VESTAS V126-3.3 HH137-3300 3300 126,0 137,0 USER Mode O - 11-2014 No STE 8,0 1059
17 379139 7098 839 92,5 VESTAS V126-3.3 HH137 3... Yes VESTAS V126-3.3 HH137-3300 3300 126,0 137,0 USER Mode O - 11-2014 No STE 8,0 1059
17 382790 7098 020 125,0 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 158,0 221,0 USER 6.1-158 NRO 107dB + 2 dB 8,0 109,0
18 381062 7097 401 107,5 VESTAS V126-3.3 HH137 3... Yes VESTAS V126-3.3 HH137-3300 3300 126,0 137,0 USER Mode O - 11-2014 No STE 8,0 1059

18 383095 7097 262 120,7 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6 100 158,0 221,0 USER 6.1-158 NRO 107dB + 2 dB 8,0 109,0

Calculation Results

Sound level

Noise sensitive area Demands Sound level
No. Name East North Z  Immission height Noise From WTGs Distance to noise demand
[m] [m] [dB(A)] [dB(A)] [m]

A Lomarakennus A (Lampinjarvi) 384 750 7099539 90,0 4,0 40,0 34,2 1023
B Lomarakennus B (Lampinkallio) 384 818 7099 152 93,7 4,0 40,0 34,3 1017
C Lomarakennus C (Latvalampi) 384 650 7097533 96,0 4,0 40,0 35,6 651
D Asuinrakennus D (Noppala) 382 520 7 093 979 105,2 4,0 40,0 28,3 2 440
E Muu rakennus E (Noppala) 382290 7093807 109,7 4,0 40,0 27,8 2 642
F Asuinrakennus F (Maijannevantie) 379 455 7 093 166 96,2 4,0 40,0 25,0 3801
G Asuinrakennus G (Maijannevantie) 379 203 7 093 300 92,9 4.0 40,0 25,0 3775
H  Asuinrakennus H (Hietasaari) 379076 7093530 92,5 4,0 40,0 25,4 3622
| Asuinrakennus | (Lahdenperd) 378 699 7 093923 88,0 4,0 40,0 25,8 3472
J Lomarakennus J (Junno) 378 456 7094615 89,4 4,0 40,0 26,9 3069
K Lomarakennus K (Isomannikko) 380394 7096271 106,1 4,0 40,0 35,7 583
L Asuinrakennus L (Malkasaari) 379 392 7 096 642 100,9 4,0 40,0 34,3 1 002
M Asuinrakennus M (Latvala) 383344 7100875 82,6 4,0 40,0 36,9 435
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Project:

Pajukoski tv-hanke

DECIBEL - Main Result
Calculation: Pajukoski 1l VE3_GE158-6.1MWx9xHH221_ 20230215 +YV Pajukoski | V126 3,3MWx9xHH137(105,9dB)

Distances (m)

WTG
10
10
11
11
12
12
13
13
14
14
15
15
16
16
17
17
18
18

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

A
3248
6961
6728
3275
6068
3140
5357
3654
4804
2734
2127
4193
2241
4288
5655
2480
4263
2815

B
3108
7031
6768
3232
6153
3177
5435
3752
4875
2897
2231
4202
2210
4224
5688
2323
4145
2558

C
2598
7105
6726
3118
6321
3391
5609
4128
5050
3609
2859
4185
2372
3896
5664
1923
3591
1578

D
3769
7184
6615
4539
6821
5193
6336
5832
5978
6089
5571
5103
4812
4321
5920
4050
3719
3333

E
3920
7168
6593
4672
6839
5330
6378
5949
6041
6248
5752
5186
4995
4394
5937
4243
3798
3548

F
5246
6439
5865
5716
6498
6321
6324
6674
6229
7363
7126
5681
6462
4945
5681
5889
4529
5480

G
5262
6248
5679
5697
6339
6289
6193
6612
6121
7332
7124
5609
6476
4891
5539
5928
4502
5554

H
5143
5996
5428
5549
6100
6129
5968
6431
5910
7173
6986
5422
6353
4718
5309
5827
4350
5485

|
5070
5539
4980
5402
5695
5952
5610
6195
5594
6991
6859
5176
6261
4514
4935
5790
4204
5520

J
4756
4818
4265
4991
5008
5498
4964
5672
4989
6524
6458
4651
5909
4047
4278
5512
3814
5341

K
2207
4060
3489
2512
3759
3089
3371
3437
3136
4132
3964
2464
3374
1704
2858
2966
1312
2877

L
2877
3178
2590
2897
3059
3329
2848
3445
2790
4331
4346
2425
3892
1891
2211
3667
1834
3755

M
3407
5749
5658
2960
4828
2462
4186
2566
3712
1522
1509
3458
2201
3907
4672
2908
4157
3622

Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

29.1.2024 14.12/3.6.377
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Project: Licensed user:

Pajukoski tv-hanke FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950
FI1-00601 Helsinki
+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

29.1.2024 14.12/3.6.377
DECIBEL - Assumptions for noise calculation

Calculation: Pajukoski Il VE3_GE158-6.1MWx9xHH221_20230215 +YV Pajukoski | V126 3,3MWx9xHH137(105,9dB)

Noise calculation model:

1SO 9613-2 General
Wind speed (in 10 m height):

8,0 m/s
Ground attenuation:

General, terrain specific

Ground factor for porous ground: 0,4

Area object with hard ground: Area object (Roughness): REGIONS_Pajukoski 11_melu ja varjostus_1.w2r (8)
Area type with hard ground: Vesistot

Ground factor for hard ground: 0,0

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 tones penalty is added to total noise impact at receptors

Noise sensitive area

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
Uncertainty margin:

0,0 dB; Uncertainty margin in NSA has priority

Deviation from "official" noise demands. Negative is more restrictive, positive is less restrictive.:
0,0 dB(A)

Octave data required

Frequency dependent 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]
0,10 0,38 1,12 2,36 4,08 8,78 26,60 95,00

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89

WTG: GE WIND ENERGY 6.1-158 HH221 6100 158.0 0!
Noise: 6.1-158 NRO 107dB + 2 dB

Source Source/Date Creator Edited
Noise_Emission-NRO_4.x_5.x_6.x-158-50Hz_EN_r01 10.8.2021 USER  27.12.2023 13.30

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 Windcat 221,0 8,0 109,0 No 92,2 96,9 100,9 103,1 104,4 100,5 90,6 69,2

WT_GZ VESTAS V126-3.3 HH137 3300 126.0 !O!
Noise: Mode 0 - 11-2014 No STE

Source Source/Date Creator Edited
Manufacturer 1.4.2014 USER  22.1.2024 13.06
Based on Document no.: 0034-7616 V09.

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 Windcat 137,0 8,0 105,9 Yes 87,9 94,1 95,7 99,2 101,8 98,1 91,2 90,3

Noise sensitive area: A Lomarakennus A (Lampinjarvi)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

Noise demand: 40,0 dB(A)

No distance demand
Pure tone penalty: 0 dB
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Project:

Pajukoski tv-hanke

DECIBEL - Assumptions for noise calculation

Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

29.1.2024 14.12/3.6.377

Calculation: Pajukoski Il VE3_GE158-6.1MWx9xHH221_20230215 +YV Pajukoski | V126 3,3MWx9xHH137(105,9dB)

Noise sensitive area: B Lomarakennus B (Lampinkallio)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: C Lomarakennus C (Latvalampi)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: D Asuinrakennus D (Noppala)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: E Muu rakennus E (Noppala)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: F Asuinrakennus F (Maijannevantie)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: G Asuinrakennus G (Maijannevantie)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: H Asuinrakennus H (Hietasaari)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: | Asuinrakennus | (Lahdenper&)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk
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Project:

Pajukoski tv-hanke

DECIBEL - Assumptions for noise calculation

Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

29.1.2024 14.12/3.6.377

Calculation: Pajukoski Il VE3_GE158-6.1MWx9xHH221_20230215 +YV Pajukoski | V126 3,3MWx9xHH137(105,9dB)

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

Noise sensitive area: J Lomarakennus J (Junno)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: K Lomarakennus K (Isomannikkad)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: L Asuinrakennus L (Malkasaari)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

Noise sensitive area: M Asuinrakennus M (Latvala)
Predefined calculation standard:

Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model

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

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk
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Project:

Pajukoski tv-hanke

DECIBEL - Map 8,0 m/s

Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

29.1.2024 14.12/3.6.377

Calculation: Pajukoski Il VE3_GE158-6.1MWx9xHH221_20230215 +YV Pajukoski | V126 3,3MWx9xHH137(105,9dB)
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= (C) OpenStreetMap contributors, Data OpenStreetMap and-contributors, ODbL
\ | |
0 1 2 3 4 km
Map: EMD OpenStreetMap , Print scale 1:100 000, Map center Finish TM ETRS-TM35FIN-ETRS89 East: 380 443 North: 7 098 358
A New WTG 3} Existing WTG & Noise sensitive area

Noise calculation model: 1SO 9613-2 General. Wind speed: 8,0 m/s
Height above sea level from active line object
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Project: Licensed user:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

30.1.2024 11.38/3.6.377

DECIBEL - Main Result
Calculation: LF_Pajukoski Il nykytilanne Pajukoski I V126-3.3MWx9xHH137 (105,9 dB)

Noise calculation model:

Finland Low frequency

Wind speed (in 10 m height): M

8,0 m/s

Spectral distribution:

From 20,0 Hz to 200,0 Hz i * * *
3 47

Meteorological coefficient, CO: 1k {a
0,0 dB B
Type of demand in calculation: )]k *8 kK

1: WTG noise is compared to demand (DK, DE, SE, NL etc.) 2

Noise values in calculation: o -
All noise values are mean values (Lwa) (Normal) 7 &
Pure tones: 3 C
Pure tone penalty is subtracted from demand 9

Model: 5,0 dB(A) A .

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

4,0 m; Don't allow override of model height with height from NSA object K

Uncertainty margin:

0,0 dB; Uncertainty margin in NSA has priority

Deviation from "official” noise demands. Negative is more
restrictive, positive is less restrictive.:

0,0 dB(A)

a

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89

\6‘:

oy

(C) OpenStreetMap contributErs, Data OpenStreetMap and contributors, ODbL
Scale 1:100 000

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89

* Existing WTG & Noise sensitive area
WTGs
WTG type Noise data
East North Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub  Creator Name wind LwA,ref
rated  diameter height speed

[m] kw]  [m] [m] [m/s] [dB(A)]
1 377791 7099 387 87,5 VESTAS V126-3.3 HH137...Yes VESTAS V126-3.3 HH137-3 300 3 300 126,0 137,0 USER Mode 0 - 11-2014 No STE 8,0 96,2
2 378057 7098862 90,0 VESTAS V126-3.3 HH137...Yes VESTAS  V126-3.3 HH137-3 300 3 300 126,0 137,0 USER Mode O - 11-2014 No STE 8,0 96,2
3 378683 7099 618 85,9 VESTAS V126-3.3 HH137...Yes VESTAS = V126-3.3 HH137-3 300 3 300 126,0 137,0 USER Mode 0 - 11-2014 No STE 8,0 96,2
4 379394 7099490 94,6 VESTAS V126-3.3 HH137...Yes VESTAS  V126-3.3 HH137-3 300 3 300 126,0 137,0 USER  Mode 0 - 11-2014 No STE 8,0 96,2
5 379949 7099 376 100,0 VESTAS V126-3.3 HH137...Yes VESTAS  V126-3.3 HH137-3 300 3 300 126,0 137,0 USER Mode 0 - 11-2014 No STE 8,0 96,2
6 380638 7098 723 105,0 VESTAS V126-3.3 HH137...Yes VESTAS = V126-3.3 HH137-3 300 3 300 126,0 137,0 USER Mode 0 - 11-2014 No STE 8,0 96,2
7 380775 7097 932 105,0 VESTAS V126-3.3 HH137...Yes VESTAS  V126-3.3 HH137-3 300 3 300 126,0 137,0 USER Mode O - 11-2014 No STE 8,0 96,2
8 379139 7098839 92,5VESTAS V126-3.3 HH137...Yes VESTAS  V126-3.3 HH137-3 300 3 300 126,0 137,0 USER Mode 0 - 11-2014 No STE 8,0 96,2
9 381062 7097 401 107,5 VESTAS V126-3.3 HH137...Yes VESTAS = V126-3.3 HH137-3 300 3 300 126,0 137,0 USER Mode O - 11-2014 No STE 8,0 96,2

Calculation Results

Sound level

Noise sensitive area Most critical demandPredicted sound level

No. Name East North Z  Immission height Frequency Noise WTG noise
[m] [m] [Hz] [dB] [dB]

A Lomarakennus A (Lampinjarvi) 384 750 7099539 90,0 4,0 50,0 44,0 27,1

B Lomarakennus B (Lampinkallio) 384 818 7099 152 93,7 4,0 50,0 44,0 27,1

C Lomarakennus C (Latvalampi) 384 650 7097533 96,0 4,0 50,0 44,0 27,4

D Asuinrakennus D (Noppala) 382 520 7 093 979 105,2 4,0 50,0 44,0 26,6

E Muu rakennus E (Noppala) 382290 7093807 109,7 4,0 50,0 44,0 26,5

F Asuinrakennus F (Maijannevantie) 379 455 7 093 166 96,2 4,0 50,0 44,0 26,2

G  Asuinrakennus G (Maijannevantie) 379 203 7 093 300 92,9 4,0 50,0 44,0 26,3

H  Asuinrakennus H (Hietasaari) 379076 7093530 92,5 4,0 50,0 44,0 26,7

| Asuinrakennus | (Lahdenperd) 378 699 7 093923 88,0 4,0 50,0 44,0 27,2

J Lomarakennus J (Junno) 378 456 7 094 615 89,4 4,0 50,0 44,0 28,3

K Lomarakennus K (Isomannikkd) 380394 7096 271 106,1 4,0 50,0 44,0 34,0

L Asuinrakennus L (Malkasaari) 379392 7096 642 100,9 4,0 50,0 44,0 33,8

M Asuinrakennus M (Latvala) 383344 7100875 82,6 4,0 50,0 44,0 28,7

*)Spectral distribution, please see details in report "Detailed results"
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Project:

Pajukoski tv-hanke

DECIBEL - Detailed results, graphic

Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

30.1.2024 11.38/3.6.377

Calculation: LF_Pajukoski Il nykytilanne Pajukoski | V126-3.3MWx9xHH137 (105,9 dB) Noise calculation model: Finland Low frequency 8,0 m/s
A Lomarakennus A (Lampinjarvi)

) Sound level
Wind speed: 8,0 [nVs] Frequency Demands WTG noise Demands fulfilled ?
e [Hz] [dB] [dB]
I 20,0 740 363 Yes
o 25,0 64,0 36,7 Yes
553 N 31,5 56,0 30,2 Yes
503 40,0 49,0 28,0 Yes
453 e 50,0 440 271 Yes
o ;‘g — 63,0 42,0 24,4 Yes
A ~ — 80,0 40,0 20,0 Yes
25 i e S 100,0 380 158 Yes
20: 1, 125,0 360 126 Yes
E 160,0 340 26 Yes
10 = N 200,0 320 20 Yes
E N
4 : . =
25 50 75 100 125 150 175 200
Frequency [Hz]
| o Demands & WTG noise |
B Lomarakennus B (Lampinkallio)
) Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?
;ﬁ E [Hz] [dB] [dB]
53 20,0 740 36,3 Yes
ot 25,0 64,0 36,7 Yes
555 T 315 56,0 30,2 Yes
50 40,0 49,0 28,0 Yes
453 e 50,0 440 271 Yes
o gg — 63,0 420 24,4 Yes
A ~ — 80,0 40,0 20,0 Yes
25 I S 100,0 380 158 Yes
03 it 125,0 36,0 12,6 Yes
153 160,0 340 27 Yes
03 —h 200,0 320 -19 Yes
E N
4 : . —
25 50 75 100 125 150 175 200
Frequency [Hz]
| o Demands & WTG noise |
C Lomarakennus C (Latvalampi)
Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?
75 [Hz] [dB] [dB]
I 20,0 740 36,6 Yes
o 25,0 64,0 37,0 Yes
o ~ 31,5 56,0 30,5 Yes
503 40,0 49,0 283 Yes
453 T 50,0 440 274 Yes
o 0% — 63,0 42,0 247 Yes
k=S gg ~ — 80,0 40,0 20,3 Yes
o i 100,0 380 16,2 Yes
202 i Y 125,0 36,0 13,0 Yes
153 — 160,0 340 3.1 Yes
103 = 200,0 320 -15 Yes
2 E A
= ; ; |
25 50 75 100 125 150 175 200

Frequency [Hz]

| o Demands = WTG noise |

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk
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Project:

Pajukoski tv-hanke

DECIBEL - Detailed results, graphic

Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

30.1.2024 11.38/3.6.377

Calculation: LF_Pajukoski Il nykytilanne Pajukoski | V126-3.3MWx9xHH137 (105,9 dB) Noise calculation model: Finland Low frequency 8,0 m/s
D Asuinrakennus D (Noppala)

) Sound level
Wind speed: 8,0 [nVs] Frequency Demands WTG noise Demands fulfilled ?

e [Hz] [dB] [dB]

I 20,0 740 358 Yes

o 25,0 64,0 36,2 Yes

553 N 31,5 56,0 297 Yes

50 40,0 490 275 Yes

453 e 50,0 440 266 Yes
e e 63,0 42,0 239 Yes
= 23 — 80,0 40,0 195 Yes

253 100,0 380 153 Yes

PE 125,0 360 12,0 Yes

152 160,0 340 21 Yes

103 B 200,0 320 -2,6 Yes

03
25 50 75 I 100 125 I 150 175 l2(‘)0
Frequency [Hz]
| o Demands & WTG noise |
E Muu rakennus E (Noppala)
) Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?

;ﬁ E [Hz] [dB] [dB]

o 20,0 740 357 Yes

& 25,0 64,0 36,1 Yes

555 T 315 56,0 29,6 Yes

50 40,0 49,0 27,4 Yes

453 e 50,0 440 265 Yes
e — 63,0 42,0 238 Yes
AN = 80,0 40,0 19,4 Yes

253 100,0 38,0 1572 Yes

PE 125,0 360 11,9 Yes

152 ¥ 160,0 340 1,9 Yes

bE 200,0 320 28 Yes

03

25 50 75 I 100 125 I 150 175 l2(‘)0

Frequency [Hz]

| o Demands = WTG noise |

F Asuinrakennus F (Maijannevantie)

Wind speed: 8,0 [m/s]

755 [Hz]
gg 3 20,0
60 ; 25'0
55 e 315
50 40,0
453 i 50,0

— 402

e — 63,0

3 o — 80,0
25 100,0
20 125,0
153 160,0
1g E 200,0
0 E S
_5 a T T L)

25 50 75 100 125 150 175 2(I)0

Frequency [Hz]

| o Demands = WTG noise |

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

Sound level
Frequency Demands WTG noise Demands fulfilled ?
[dB] [dB]
74,0 35,4 Yes
64,0 35,7 Yes
56,0 29,3 Yes
49,0 27,1 Yes
44,0 26,2 Yes
42,0 23,4 Yes
40,0 19,0 Yes
38,0 14,8 Yes
36,0 11,4 Yes
34,0 1,4 Yes
32,0 -3,4 Yes

a0120241140/30  WINAPRO .



Project:

Pajukoski tv-hanke

DECIBEL - Detailed results, graphic

Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

30.1.2024 11.38/3.6.377

Calculation: LF_Pajukoski Il nykytilanne Pajukoski | V126-3.3MWx9xHH137 (105,9 dB) Noise calculation model: Finland Low frequency 8,0 m/s
G Asuinrakennus G (Maijannevantie)

Wind speed: 8,0 [m/s]

75 [Hz]
ng E 20,0
60 25,0
553 e 31,5
503
— 500

oy o E — — 63,0

B 5o — 80,0
254 100,0
203 125,0
15 ; 160,0
12 E 200,0

0 E S
-5 ' ' ;
25 50 75 100 125 150 175 2(I)0

Frequency [Hz]

| o Demands = WTG noise |

Sound level
Frequency Demands WTG noise Demands fulfilled ?
[dB] [dB]
74,0 35,5 Yes
64,0 35,9 Yes
56,0 29,5 Yes
49,0 27,2 Yes
44,0 26,3 Yes
42,0 23,6 Yes
40,0 19,1 Yes
38,0 14,9 Yes
36,0 11,6 Yes
34,0 1,6 Yes
32,0 -3,2 Yes

H Asuinrakennus H (Hietasaari)

) Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?
;g E [Hz] [dB] [dB]
653 20,0 74,0 35,8 Yes
I 25,0 640 36,2 Yes
553 B 31,5 560 29,8 Yes
50 40,0 49,0 27,6 Yes
453 e 50,0 440 267 Yes
o ;‘g — 63,0 420 24,0 Yes
S o3 R — 80,0 400 195 Yes
253 100,0 38,0 15,3 Yes
203 T~ 125,0 36,0 12,0 Yes
15 160,0 34,0 2,0 Yes
3 — 200,0 320 27 Yes
03
25 50 75 I 100 125 I 150 175 l2(‘)0
Frequency [Hz]
| o Demands & WTG noise |
I Asuinrakennus | (Lahdenpera)
Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?
75 [Hz] [dB] [dB]
I 20,0 740 364 Yes
o 25,0 640 368 Yes
55 e 31,5 56,0 30,3 Yes
502 40,0 49,0 28,1 Yes
e B 50,0 440 27,2 Yes
o 04 — 63,0 42,0 245 Yes
s 33 ~_ — 80,0 400 201 Yes
253 s A——— 100,0 38,0 15,9 Yes
202 T~ 125,0 360 126 Yes
152 160,0 34,0 2,7 Yes
102 . N 200,0 320 2,0 Yes
53
E N
: . . —
25 50 75 100 125 150 175 200

Frequency [Hz]

| o Demands = WTG noise |

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk
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Project:

Pajukoski tv-hanke

DECIBEL - Detailed results, graphic

Calculation: LF_Pajukoski Il nykytilanne Pajukoski | V126-3.3MWx9xHH137 (105,9 dB) Noise calculation model: Finland Low frequency 8,0 m/s
J Lomarakennus J (Junno)

Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

30.1.2024 11.38/3.6.377

Sound level
Wind speed: 8,0 [nVs] Frequency Demands WTG noise Demands fulfilled ?
4 [HZ] [dB] [dB]
;g 3 20,0 740 37,4 Yes
o 3 25,0 640 37,8 Yes
55 e 31,5 56,0 31,4 Yes
50 40,0 49,0 29,2 Yes
e T 50,0 44,0 283 Yes
o 404 By 63,0 42,0 25,6 Yes
= 22 ~ = 80,0 40,0 21,2 Yes
253 TR 100,0 38,0 17,1 Yes
02 ~— 125,0 36,0 13,9 Yes
153 . 160,0 34,0 41 Yes
103 200,0 320 -04 Yes
5 ; .y
03 4
25 50 75 100 125 150 175 2(I)0
Frequency [Hz]
| o Demands = WTG noise |
K Lomarakennus K (Isomannikkd)
Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?
® E [Hz] [dB] [dB]
703 20,0 740 43,0 Yes
653 25,0 64,0 434 Yes
€03 . 31,5 56,0 37,0 Yes
22 3 40,0 49,0 348 Yes
5 E N~ 50,0 44,0 34,0 Yes
& 63,0 420 314 Yes
2 3 SN e 80,0 40,0 27,1 Yes
203 - —  100,0 380 232 Yes
250 . 125,0 36,0 203 Yes
0] — 160,0 340 109 Yes
e 200,0 320 7,0 Yes
1035 Ma
25 50 75 100 125 150 175 2(I)0
Frequency [Hz]
| o Demands = WTG noise |
L Asuinrakennus L (Malkasaari)
Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?
® N [Hz] [dB] [dB]
703 20,0 74,0 42,8 Yes
22 E 25,0 64,0 433 Yes
] 315 56,0 36,8 Yes
8- . 40,0 49,0 347 Yes
%07 e 50,0 440 338 Yes
& jg 63,0 42,0 31,3 Yes
= e e T 80,0 40,0 26,9 Yes
& T TT——a M 100,0 38,0 23,0 Yes
25 E N 125,0 36,0 20,1 Yes
o3 i 160,0 340 10,7 Yes
e 200,0 320 67 Yes
103 ™
53 : : =
25 50 75 100 125 150 175 200

Frequency [Hz]

| o Demands = WTG noise |

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk
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Project:

Pajukoski tv-hanke

DECIBEL - Detailed results, graphic

Calculation: LF_Pajukoski Il nykytilanne Pajukoski | V126-3.3MWx9xHH137 (105,9 dB) Noise calculation model: Finland Low frequency 8,0 m/s
M Asuinrakennus M (Latvala)

Wind speed: 8,0 [m/s]

2y
o

70 j\
65
603
555 Y
50
452 ey
o 404 Sy
S, 35 E e
302 S~Na— | —
254 —a
202 \\
104
53
= ]
0 e | \
T T —
25 50 75 100 125 150 175 200

Frequency [Hz]

| o Demands = WTG noise |

Licensed user:
FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950

FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

30.1.2024 11.38/3.6.377

Frequency Demands WTG noise Demands fulfilled ?

[H2]
20,0
25,0
31,5
40,0
50,0
63,0
80,0
100,0
125,0
160,0
200,0

Sound level
[dB] [dB]
74,0 37,8
64,0 38,2
56,0 31,7
49,0 29,6
44,0 28,7
42,0 26,0
40,0 21,6
38,0 17,5
36,0 14,4
34,0 4,6
32,0 0,1

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk
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Project:

Pajukoski tv-hanke

DECIBEL - Main Result

Licensed user:
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Calculated:

29.1.2024 11.36/3.6.377

Calculation: LF_Pajukoski 11_VE1_GE158-6.1MWx18xHH221_20230215+Pajukoski | V126-3.3MWx9xHH137(105,9dB)

Noise calculation model:
Finland Low frequency

Wind speed (in 10 m height):
8,0 m/s

Spectral distribution:

From 20,0 Hz to 200,0 Hz
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 tone penalty is subtracted from demand
Model: 5,0 dB(A)

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

Uncertainty margin:
0,0 dB; Uncertainty margin in NSA has priority

Deviation from "official” noise demands. Negative is more

restrictive, positive is less restrictive.:
0,0 dB(A)

All coordinates are in

Finish TM ETRS-TM35FIN-ETRS89

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89

s

I

A
14
* * A A
51 13 15
22 123 )\12 A
26 24 A 16
1
*25 A 17
ES 1085 X
27 18
A
58 7
4 A A 8
B 5 6 A
3 9
3 A A :
1587

G
) OpenStreetMap contributErs, Data OpenStreetMap and contributors, ODbL

Scale 1:100 000

A New WTG * Existing WTG
@ Noise sensitive area
WTGs
WTG type Noise data
East North Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub  Creator Name Wind LwA,ref
rated  diameter height speed
[m] kwl  [m] [m] [m/s] [dB(A)]
1 380209 7094637 107,5 GE WIND ENERGY 6.1-158 ...Yes ~GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB+2dB 8,0 100,0
2 380766 7094 564 106,8 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 100,0
3 381556 7095242 112,5 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 100,0
4 381855 7095926 117,5 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 100,0
5 382487 7095665 119,8 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 100,0
6 383284 7095590 122,5 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 100,0
7 383404 7096 507 124,5 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 100,0
8 384 145 7095898 110,0 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 100,0
9 384021 7095208 112,5 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 100,0
10 382059 7097 720 120,0 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 100,0
11 381666 7098437 107,7 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 158,0 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 100,0
12 381641 7099 097 110,0 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 100,0
13 381097 7099 635 104,3 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 100,0
14 382 064 7100051 105,0 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 100,0
15 382 623 7099 549 108,6 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 100,0
16 382638 7098790 111,8 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 158,0 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 100,0
17 382790 7098020 125,0 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 100,0
18 383095 7097 262 120,7 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 100,0
19 377791 7099 387 87,5 VESTAS V126-3.3 HH137 3... Yes  VESTAS V126-3.3 HH137-3300 3300 126,0 137,0 USER Mode O - 11-2014 No STE 80 96,2
20 378057 7098862 90,0 VESTAS V126-3.3 HH137 3... Yes VESTAS V126-3.3 HH137-3300 3300 126,0 137,0 USER Mode O - 11-2014 No STE 80 96,2
21 378683 7099 618 85,9 VESTAS V126-3.3 HH137 3... Yes  VESTAS V126-3.3 HH137-3300 3300 126,0 137,0 USER Mode O - 11-2014 No STE 80 96,2
22 379394 7099490 94,6 VESTAS V126-3.3 HH137 3... Yes  VESTAS V126-3.3 HH137-3300 3300 126,0 137,0 USER Mode O - 11-2014 No STE 80 96,2
23 379949 7099 376 100,0 VESTAS V126-3.3 HH137 3... Yes  VESTAS V126-3.3 HH137-3300 3300 126,0 137,0 USER Mode O - 11-2014 No STE 80 96,2
24 380638 7098 723 105,0 VESTAS V126-3.3 HH137 3... Yes  VESTAS V126-3.3 HH137-3300 3300 126,0 137,0 USER Mode O - 11-2014 No STE 80 96,2
25 380 775 7097 932 105,0 VESTAS V126-3.3 HH137 3... Yes  VESTAS V126-3.3 HH137-3300 3300 126,0 137,0 USER Mode O - 11-2014 No STE 80 96,2
26 379139 7098839 92,5 VESTAS V126-3.3 HH137 3... Yes  VESTAS V126-3.3 HH137-3300 3300 126,0 137,0 USER Mode O - 11-2014 No STE 80 96,2
27 381062 7097 401 107,5 VESTAS V126-3.3 HH137 3... Yes  VESTAS V126-3.3 HH137-3300 3300 126,0 137,0 USER Mode O - 11-2014 No STE 80 96,2
Calculation Results
Sound level
Noise sensitive area Most critical demandPredicted sound level
No. Name East North Z  Immission height Frequency Noise WTG noise
- [m] [m] [Hz] ~ [dB] [dB]
A Lomarakennus A (Lampinjarvi) 384 750 7099539 90,0 4,0 50,0 44,0 39,8
B Lomarakennus B (Lampinkallio) 384 818 7099 152 93,7 4,0 50,0 44,0 40,0
C Lomarakennus C (Latvalampi) 384 650 7097533 96,0 4,0 50,0 44,0 42,1
D Asuinrakennus D (Noppala) 382 520 7 093 979 105,2 4,0 50,0 44,0 41,9
E Muu rakennus E (Noppala) 382290 7093807 109,7 4,0 50,0 44,0 41,5

To be continued on next page...
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Project:

Pajukoski tv-hanke

DECIBEL - Main Result
Calculation: LF_Pajukoski 1l_VE1_GE158-6.1MWx18xHH221 20230215+Pajukoski | V126-3.3MWx9xHH137(105,9dB)

...continued from previous page
Noise sensitive area
No. Name

I rXe—ITOTM

Distances (m)

WTG

A
6682
6374
5354
4630
4487
4212
3317
3691
4392
3248
3275
3140
3654
2734
2127
2241
2480
2815
6961
6728
6068
5357
4804
4193
4288
5655
4263

B
6452
6121
5092
4380
4194
3878
2999
3323
4024
3108
3232
3177
3752
2897
2231
2210
2323
2558
7031
6768
6153
5435
4875
4202
4224
5688
4145

C
5302
4889
3850
3224
2858
2375
1614
1711
2409
2598
3118
3391
4128
3609
2859
2372
1923
1578
7105
6726
6321
5609
5050
4185
3896
5664
3591

D
2403
1849
1589
2057
1686
1783
2678
2515
1940
3769
4539
5193
5832
6089
5571
4812
4050
3333
7184
6615
6821
6336
5978
5103
4321
5920
3719

Asuinrakennus F (Maijannevantie)
Asuinrakennus G (Maijannevantie)
Asuinrakennus H (Hietasaari)
Asuinrakennus | (Lahdenperd)
Lomarakennus J (Junno)
Lomarakennus K (Isomannikkd)
Asuinrakennus L (Malkasaari)
Asuinrakennus M (Latvala)
*)Spectral distribution, please see details in report “Detailed results™

E
2240
1702
1612
2163
1868
2041
2921
2795
2227
3920
4672
5330
5949
6248
5752
4995
4243
3548
7168
6593
6839
6378
6041
5186
4394
5937
3798

East

379 455
379 203
379 076
378 699
378 456
380 394
379 392
383 344

F
1653
1917
2954
3658
3929
4532
5173
5428
5002
5246
5716
6321
6674
7363
7126
6462
5889
5480
6439
5865
6498
6324
6229
5681
4945
5681
4529

G
1673
2010
3051
3732
4047
4680
5285
5583
5182
5262
5697
6289
6612
7332
7124
6476
5928
5554
6248
5679
6339
6193
6121
5609
4891
5539
4502

North

Z  Immission height

[m]

7 093 166
7 093 300
7 093 530
7 093 923
7 094 615

7096 271
7 096 642

7 100 875

H
1584
1981
3014
3669
4024
4685
5253
5595
5222
5143
5549
6129
6431
7173
6986
6353
5827
5485
5996
5428
6100
5968
5910
5422
4718
5309
4350

|
1670
2164
3147
3738
4169
4879
5368
5793
5475
5070
5402
5952
6195
6991
6859
6261
5790
5520
5539
4980
5695
5610
5594
5176
4514
4935
4204

96,2
92,9
92,5
88,0
89,4

106,1
100,9

82,6

J
1753
2311
3163
3643
4166
4925
5297
5832
5597
4756
4991
5498
5672
6524
6458
5909
5512
5341
4818
4265
5008
4964
4989
4651
4047
4278
3814

[m]

K
1644
1747
1552
1501
2179
2969
3019
3770
3780
2207
2512
3089
3437
4132
3964
3374
2966
2877
4060
3489
3759
3371
3136
2464
1704
2858
1312

L
2165
2491
2577
2565
3246
4032
4014
4811
4846
2877
2897
3329
3445
4331
4346
3892
3667
3755
3178
2590
3059
2848
2790
2425
1891
2211
1834

Licensed user:

FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950

FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

29.1.2024 11.36/3.6.377

Most critical demandPredicted sound level

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

M
6981
6817
5910
5168
5280
5285
4368
5041
5707
3407
2960
2462
2566
1522
1509
2201
2908
3622
5749
5658
4828
4186
3712
3458
3907
4672
4157

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

[Hz]
50,0
50,0
50,0
50,0
50,0
50,0
50,0
50,0

Frequency Noise

[dB]
44,0
44,0
44,0
44,0
44,0
44,0
44,0
44,0

WTG noise
[dB]
38,7
38,5
38,7
38,4
38,5
42,9
40,7
40,8
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Calculated:

29.1.2024 11.36/3.6.377

DECIBEL - Detailed results, graphic

Calculation: LF_Pajukoski I1_VE1_GE158-6.1MWx18xHH221_20230215+Pajukoski | V126-3.3MWx9xHH137(105,9dB) Noise calculation model: Finland Low frequency 8,0 m/s

A Lomarakennus A (Lampinjarvi)

) Sound level
Wind speed: 8,0 [nm/s] Frequency Demands WTG noise Demands fulfilled ?
754 [Hz] [dB] [dB]
703 20,0 74,0 50,6 Yes
6 e 25,0 64,0 48,4 Yes
60 ; \ 31,5 56,0 45,7 Yes
553 40,0 49,0 42,9 Yes
505 50,0 44,0 39,8 Yes
Te—gy . , ,
e S 63,0 42,0 36,0 Yes
B, 403 — 80,0 40,0 31,4 Yes
O E - 100,0 380 266 Yes
3] Mt
30 M 125,0 36,0 21,6 Yes
E S 160,0 340 154 Yes
202 ' 200,0 320 119 Yes
153 M
102 ; . \.‘.
2% 50 75 100 125 150 175 200
Frequency [Hz]
| o Demands & WTG noise |
B Lomarakennus B (Lampinkallio)
Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?
75 [Hz] [dB] [dB]
703 20,0 74,0 50,9 Yes
653 \ 25,0 64,0 48,6 Yes
60 ; \ 31,5 56,0 46,0 Yes
553 40,0 49,0 43,1 Yes
50 e 50,0 44,0 40,0 Yes
sl T S 63,0 420 363 Yes
KA 80,0 40,0 31,6 Yes
= — ’ , s
353 — - 100,0 380 268 Yes
303 DA [ 125,0 36,0 21,8 Yes
252 sl 160,0 340 157 Yes
203 e 200,0 320 12,2 Yes
152 M
3 ™~
; . h
2% 50 75 100 125 150 175 200
Frequency [Hz]
| o Demands & WTG noise |
C Lomarakennus C (Latvalampi)
Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?
75 [Hz] [aB] [dB]
70 :\ 20,0 74,0 52,9 Yes
65 25,0 64,0 50,7 Yes
60 31,5 56,0 48,0 Yes
. N 40,0 490 4572 Yes
o 50,0 440 421 Yes
o 452 T B 63,0 42,0 38,4 Yes
2 e = 80,0 40,0 338 Yes
a5 T 100,0 38,0 29,0 Yes
30 E [~ 125,0 36,0 24,0 Yes
E ”*\ 160,0 34,0 18,1 Yes
23 S 200,0 320 14,8 Yes
203
153 +
2% 50 75 00 125 150 175 200

Frequency [Hz]

| o Demands = WTG noise |
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Calculation: LF_Pajukoski I1_VE1_GE158-6.1MWx18xHH221_20230215+Pajukoski | V126-3.3MWx9xHH137(105,9dB) Noise calculation model: Finland Low frequency 8,0 m/s
D Asuinrakennus D (Noppala)

) Sound level
Wind speed: 8,0 [nm/s] Frequency Demands WTG noise Demands fulfilled ?
= e [Hz] [dB] [dB]
70 20,0 74,0 52,8 Yes
65 25,0 64,0 50,5 Yes
60 31,5 56,0 47,9 Yes
55 f \ 40,0 49,0 45,0 Yes
50 50,0 44,0 41,9 Yes
o 45 B, 63,0 420 382 Yes
B o = 80,0 40,0 336 Yes
55 o T— 100,0 38,0 288 Yes
0 E T 125,0 36,0 23,8 Yes
= R
23 \ 160,0 34,0 18,0 Yes
» ] K 200,0 32,0 14,7 Yes
16 +
25 50 75 00 125 150 175 200
Frequency [Hz]
| o Demands & WTG noise |
E Muu rakennus E (Noppala)
) Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?
IS E [Hz] [dB] [dB]
70 ; 20,0 74,0 52,4 Yes
65 \ 25,0 64,0 50,1 Yes
60 31,5 56,0 47,5 Yes
55 e 40,0 49,0 44,6 Yes
50 50,0 44,0 415 Yes
@ 45 e 63,0 42,0 37,8 Yes
3. 3 i 80,0 400 332 Yes
253 e D e 100,0 380 284 Yes
0] A R 125,0 36,0 234 Yes
5 R 160,0 340 175 Yes
E S 200,0 320 142 Yes
20
E N
153 -
25 50 75 100 1% 180 175 200
Frequency [Hz]
| o Demands & WTG noise |
F Asuinrakennus F (Maijannevantie)
Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?
75 [Hz] [dB] [dB]
703 20,0 74,0 49,5 Yes
653 25,0 64,0 47,3 Yes
605 31,5 56,0 44,6 Yes
5 S 40,0 490 41,8 Yes
503 50,0 44,0 38,7 Yes
T 3 '\,\:\\ 63,0 42,0 349 Yes
3. w0 ~— . 80,0 400 303 Yes
353 Py = — 100,0 38,0 25,4 Yes
30 A 125,0 36,0 20,4 Yes
25 160,0 34,0 14,3 Yes
203 200,0 32,0 10,8 Yes
155
= -
103 . . \I‘I
25 50 75 100 125 150 175 200

Frequency [Hz]

| o Demands = WTG noise |
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29.1.2024 11.36/3.6.377

Calculation: LF_Pajukoski I1_VE1_GE158-6.1MWx18xHH221_20230215+Pajukoski | V126-3.3MWx9xHH137(105,9dB) Noise calculation model: Finland Low frequency 8,0 m/s
G Asuinrakennus G (Maijannevantie)

) Sound level
Wind speed: 8,0 [nm/s] Frequency Demands WTG noise Demands fulfilled ?
754 [Hz] [dB] [dB]
703 20,0 74,0 49,4 Yes
653 25,0 64,0 47,1 Yes
60 31,5 56,0 44,4 Yes
5 A 40,0 49,0 41,6 Yes
50 — \ 50,0 44,0 38,5 Yes
o %7 \ 63,0 42,0 34,7 Yes
S, 40 ~— —— 80,0 400 30,1 Yes
353 Py = = — 100,0 38,0 25,3 Yes
303 a 125,0 36,0 20,3 Yes
253 160,0 34,0 14,1 Yes
203 200,0 32,0 10,6 Yes
155
E o
103 ~~
: : =
25 50 75 100 125 150 175 200
Frequency [Hz]
| o Demands & WTG noise |
H Asuinrakennus H (Hietasaari)
) Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?
75 [Hz] [dB] [dB]
703 20,0 74,0 49,6 Yes
653 25,0 64,0 47,4 Yes
60 31,5 56,0 44,6 Yes
5 A 40,0 49,0 41,8 Yes
505 50,0 44,0 38,7 Yes
T '\-\:\\ 63,0 420 350 Yes
S 40 O D 80,0 40,0 30,3 Yes
35 ] = — 100,0 38,0 255 Yes
303 S 125,0 36,0 20,5 Yes
25 160,0 34,0 14,4 Yes
20 ; 200,0 32,0 10,9 Yes
155
= p .
103 . . \I‘I
25 50 75 100 125 150 175 200
Frequency [Hz]
| o Demands & WTG noise |
I Asuinrakennus | (Lahdenpera)
Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?
75 [Hz] [aB] [dB]
703 20,0 740 49,3 Yes
653 25,0 64,0 47,1 Yes
605 31,5 56,0 44,3 Yes
53 e 40,0 49,0 415 Yes
0 — —_ 50,0 440 384 Yes
T %3 -~ 63,0 42,0 347 Yes
S, 40 ~— —] 80,0 400 30,1 Yes
353 ] e — 100,0 38,0 25,2 Yes
302 ~a 125,0 36,0 20,3 Yes
252 160,0 34,0 14,0 Yes
207 200,0 32,0 10,5 Yes
155
E ]
103 T~
: : =
25 50 75 100 125 150 175 200

Frequency [Hz]

| o Demands = WTG noise |
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29.1.2024 11.36/3.6.377

Calculation: LF_Pajukoski I1_VE1_GE158-6.1MWx18xHH221_20230215+Pajukoski | V126-3.3MWx9xHH137(105,9dB) Noise calculation model: Finland Low frequency 8,0 m/s

J Lomarakennus J (Junno)

) Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?
754 [Hz] [dB] [dB]
703 20,0 74,0 49,3 Yes
653 25,0 64,0 47,1 Yes
603 31,5 56,0 44,3 Yes
5 A 40,0 49,0 415 Yes
50 — —— 50,0 44,0 38,5 Yes
T 43 — 63,0 42,0 347 Yes
. w03 ~ T 80,0 40,0 301 Yes
33 ] e, 1000 380 253 Yes
303 Fa 125,0 36,0 20,4 Yes
%3 160,0 34,0 14,0 Yes
207 200,0 32,0 10,4 Yes
165
= .y
105 ~
T T ™
25 50 75 100 125 150 175 200
Frequency [Hz]
| o Demands = WTG noise |
K Lomarakennus K (Isoméannikko)
) Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?
™ N [Hz] [dB] [dB]
70 20,0 74,0 53,6 Yes
65 25,0 64,0 51,6 Yes
60-] \ 315 56,0 48,6 Yes
553 N 40,0 490 458 Yes
S R S 50,0 440 429 Yes
T 4 TR 63,0 42,0 393 Yes
2 o3 80,0 40,0 34,8 Yes
N 1 100,0 380 301 Yes
E M~ 125,0 36,0 25,6 Yes
0 160,0 340 19,1 Yes
25 200,0 32,0 158 Yes
20
E ]
15 T T \"l
25 50 75 100 125 150 175 200
Frequency [Hz]
| o Demands = WTG noise |
L Asuinrakennus L (Malkasaari)
Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?
75 [Hz] [dB] [dB]
703 20,0 740 51,3 Yes
65 25,0 64,0 49,4 Yes
60 31,5 56,0 46,2 Yes
557 \ 40,0 49,0 43,5 Yes
50 50,0 44,0 40,7 Yes
= 45 T 63,0 420 37,2 Yes
o B
S 403 80,0 40,0 32,6 Yes
=3 B B, S 100,0 380 28,0 Yes
5o i — 1250 36,0 237 Yes
o I 160,0 340 16,6 Yes
N N 200,0 32,0 13,0 Yes
=
25 50 75 0 1 180 175 200

Frequency [Hz]

| o Demands = WTG noise |
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29.1.2024 11.36/3.6.377

Calculation: LF_Pajukoski I1_VE1_GE158-6.1MWx18xHH221_20230215+Pajukoski | V126-3.3MWx9xHH137(105,9dB) Noise calculation model: Finland Low frequency 8,0 m/s
M Asuinrakennus M (Latvala)

Wind speed: 8,0 [m/s]

[dB]

i

—~

25 50 75 100
Frequency [Hz]

| o Demands = WTG noise |

125

150

175 200

Frequency Demands WTG noise Demands fulfilled ?

[H2]
20,0
25,0
31,5
40,0
50,0
63,0
80,0
100,0
125,0
160,0
200,0

Sound level
[dB] [dB]
74,0 51,6
64,0 49,4
56,0 46,7
49,0 43,9
44,0 40,8
42,0 37,1
40,0 32,5
38,0 27,7
36,0 22,8
34,0 16,8
32,0 13,4

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
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Calculation: LF_Pajukoski 11_VE2_GE158-6.1MWx9xHH221_20230215+Pajukoski | V126-3.3MWx9xHH137(105,9dB)

Noise calculation model:
Finland Low frequency

Wind speed (in 10 m height):
8,0 m/s

Spectral distribution:

From 20,0 Hz to 200,0 Hz
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 tone penalty is subtracted from demand
Model: 5,0 dB(A)

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

Uncertainty margin:

0,0 dB; Uncertainty margin in NSA has priority

Deviation from "official” noise demands. Negative is more

restrictive, positive is less restrictive.:
0,0 dB(A)

All coordinates are in

Finish TM ETRS-TM35FIN-ETRS89

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89

&
M
i * * -'ojﬁ
10 14 B
)[\
11 17 15
16 2
T &
18
\ & A
L e f 7
K
4 A A 8
B 5 6 A
3 9
A A
N ) E H
" o
Sk
(C) OpenStreetMap contrib(ﬂtgrs, Data OpenStreetMap and contributors, ODbL

Scale 1:100 000

A New WTG
@ Noise sensitive area

* Existing WTG

WTGs
WTG type Noise data
East North Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub  Creator Name Wind LwA,ref
rated  diameter height speed
[m] kwl  [m] [m] [m/s] [dB(A)]
1 380209 7094637 107,5 GE WIND ENERGY 6.1-158 ...Yes ~GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB+2dB 8,0 100,0
2 380766 7094 564 106,8 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 100,0
3 381556 7095242 112,5 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 100,0
4 381855 7095926 117,5 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 100,0
5 382487 7095665 119,8 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 100,0
6 383284 7095590 122,5 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 100,0
7 383404 7096 507 124,5 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 100,0
8 384 145 7095898 110,0 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 100,0
9 384021 7095208 112,5 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6100 1580 221,0 USER 6.1-158 NRO 107dB +2dB 8,0 100,0
10 377 791 7099 387 87,5 VESTAS V126-3.3 HH137 3... Yes  VESTAS V126-3.3 HH137-3300 3300 126,0 137,0 USER Mode O - 11-2014 No STE 80 96,2
11 378057 7098862 90,0 VESTAS V126-3.3 HH137 3... Yes  VESTAS V126-3.3 HH137-3300 3300 126,0 137,0 USER Mode O - 11-2014 No STE 80 96,2
12 378683 7099 618 85,9 VESTAS V126-3.3 HH137 3... Yes  VESTAS V126-3.3 HH137-3300 3300 126,0 137,0 USER Mode O - 11-2014 No STE 80 96,2
13 379394 7099490 94,6 VESTAS V126-3.3 HH137 3... Yes  VESTAS V126-3.3 HH137-3300 3300 126,0 137,0 USER Mode O - 11-2014 No STE 80 96,2
14 379949 7099 376 100,0 VESTAS V126-3.3 HH137 3... Yes  VESTAS V126-3.3 HH137-3300 3300 126,0 137,0 USER Mode O - 11-2014 No STE 80 96,2
15 380 638 7098 723 105,0 VESTAS V126-3.3 HH137 3... Yes  VESTAS V126-3.3 HH137-3300 3300 126,0 137,0 USER Mode O - 11-2014 No STE 80 96,2
16 380 775 7097 932 105,0 VESTAS V126-3.3 HH137 3... Yes  VESTAS V126-3.3 HH137-3300 3300 126,0 137,0 USER Mode O - 11-2014 No STE 80 96,2
17 379139 7098839 92,5 VESTAS V126-3.3 HH137 3... Yes  VESTAS V126-3.3 HH137-3300 3300 126,0 137,0 USER Mode O - 11-2014 No STE 80 96,2
18 381062 7097 401 107,5 VESTAS V126-3.3 HH137 3... Yes  VESTAS V126-3.3 HH137-3300 3300 126,0 137,0 USER Mode O - 11-2014 No STE 80 96,2
Calculation Results
Sound level
Noise sensitive area Most critical demandPredicted sound level
No. Name East North Z  Immission height Frequency Noise WTG noise
- [m] [m] [Hz] ~ [dB] [dB]
A Lomarakennus A (Lampinjarvi) 384 750 7099539 90,0 4,0 50,0 44,0 34,7
B Lomarakennus B (Lampinkallio) 384 818 7099 152 93,7 4,0 50,0 44,0 35,3
C Lomarakennus C (Latvalampi) 384 650 7 097 533 96,0 4,0 50,0 44,0 39,3
D Asuinrakennus D (Noppala) 382 520 7 093 979 105,2 4,0 50,0 44,0 41,2
E Muu rakennus E (Noppala) 382290 7093807 109,7 4,0 50,0 44,0 40,8
F Asuinrakennus F (Maijannevantie) 379 455 7 093 166 96,2 4,0 50,0 44,0 37,9
G Asuinrakennus G (Maijannevantie) 379 203 7 093 300 92,9 4.0 50,0 44,0 37,7
H  Asuinrakennus H (Hietasaari) 379076 7093530 92,5 4,0 50,0 44,0 37,9
| Asuinrakennus | (Lahdenperd) 378 699 7 093923 88,0 4,0 50,0 44,0 37,5
J Lomarakennus J (Junno) 378 456 7094615 89,4 4,0 50,0 44,0 37,4
K Lomarakennus K (Isomannikko) 380394 7096271 106,1 4,0 50,0 44,0 41,5
L Asuinrakennus L (Malkasaari) 379 392 7096 642 100,9 4,0 50,0 44,0 38,9
M Asuinrakennus M (Latvala) 383344 7100875 82,6 4,0 50,0 44,0 33,7

*)Spectral distribution, please see details in report "Detailed results"
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Distances (m)

WTG

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

A
6682
6374
5354
4630
4487
4212
3317
3691
4392
6961
6728
6068
5357
4804
4193
4288
5655
4263

B
6452
6121
5092
4380
4194
3878
2999
3323
4024
7031
6768
6153
5435
4875
4202
4224
5688
4145

c
5302
4889
3850
3224
2858
2375
1614
1711
2409
7105
6726
6321
5609
5050
4185
3896
5664
3591

D
2403
1849
1589
2057
1686
1783
2678
2515
1940
7184
6615
6821
6336
5978
5103
4321
5920
3719

E
2240
1702
1612
2163
1868
2041
2921
2795
2227
7168
6593
6839
6378
6041
5186
4394
5937
3798

F
1653
1917
2954
3658
3929
4532
5173
5428
5002
6439
5865
6498
6324
6229
5681
4945
5681
4529

G
1673
2010
3051
3732
4047
4680
5285
5583
5182
6248
5679
6339
6193
6121
5609
4891
5539
4502

H
1584
1981
3014
3669
4024
4685
5253
5595
5222
5996
5428
6100
5968
5910
5422
4718
5309
4350

|
1670
2164
3147
3738
4169
4879
5368
5793
5475
5539
4980
5695
5610
5594
5176
4514
4935
4204

J
1753
2311
3163
3643
4166
4925
5297
5832
5597
4818
4265
5008
4964
4989
4651
4047
4278
3814

K
1644
1747
1552
1501
2179
2969
3019
3770
3780
4060
3489
3759
3371
3136
2464
1704
2858
1312

L
2165
2491
2577
2565
3246
4032
4014
4811
4846
3178
2590
3059
2848
2790
2425
1891
2211
1834

M
6981
6817
5910
5168
5280
5285
4368
5041
5707
5749
5658
4828
4186
3712
3458
3907
4672
4157
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DECIBEL - Detailed results, graphic

Calculation: LF_Pajukoski I1_VE2_GE158-6.1MWx9xHH221_20230215+Pajukoski | V126-3.3MWx9xHH137(105,9dB) Noise calculation model: Finland Low frequency 8,0 m/s

A Lomarakennus A (Lampinjarvi)

) Sound level
Wind speed: 8,0 [nVs] Frequency Demands WTG noise Demands fulfilled ?
® EN [Hz] [dB] [dB]
703 20,0 74,0 454 Yes
& 25,0 64,0 435 Yes
gg 3 e, 31,5 56,0 40,3 Yes
503 40,0 49,0 37,5 Yes
. S~ 50,0 440 347 Yes
o 40 e — 63,0 42,0 31,0 Yes
S i 9 80,0 40,0 264 Yes
a0 = 100,0 380 216 Yes
25 ~ae 125,0 36,0 16,9 Yes
- T~ 160,0 340 98 Yes
152 T 200,0 320 59 Yes
105
53 T~
25 50 75 0 135 150 175 20
Frequency [Hz]
| o Demands = WTG noise |
B Lomarakennus B (Lampinkallio)
) Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?
& EN [Hz] [dB] [dB]
703 20,0 740 46,0 Yes
22 3 25,0 64,0 44,0 Yes
e é e 31,5 56,0 41,0 Yes
503 40,0 49,0 38,2 Yes
e i 50,0 440 353 Yes
B 400 63,0 42,0 31,6 Yes
2 T 80,0 40,0 26,9 Yes
- ——  100,0 380 222 Yes
5] S 125,0 36,0 17,4 Yes
203 b 160,0 340 105 Yes
_ s 200,0 320 67 Yes
105 Ma
53 . . =
25 50 75 100 125 150 175 200
Frequency [Hz]
| o Demands = WTG noise |
C Lomarakennus C (Latvalampi)
Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?
754 [Hz] [dB] [dB]
703 20,0 74,0 50,0 Yes
653 \ 25,0 64,0 47,8 Yes
602 = 31,5 56,0 45,1 Yes
552 40,0 49,0 42,3 Yes
50 50,0 44,0 39,3 Yes
& 45 e 63,0 42,0 355 Yes
A e — 80,0 400 30,9 Yes
35 e 100,0 38,0 26,2 Yes
30 A ) 125,0 36,0 21,3 Yes
255 160,0 34,0 15,3 Yes
20 200,0 32,0 12,0 Yes
153 Sa
102 T T \.‘.
25 50 75 100 125 150 175 200
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Calculation: LF_Pajukoski I1_VE2_GE158-6.1MWx9xHH221_20230215+Pajukoski | V126-3.3MWx9xHH137(105,9dB) Noise calculation model: Finland Low frequency 8,0 m/s
D Asuinrakennus D (Noppala)

) Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?

o 2. [Hz] [dB] [dB]

703 20,0 74,0 52,0 Yes
653 \ 25,0 64,0 49,8 Yes
60 31,5 56,0 47,1 Yes
55 f \ 40,0 49,0 44,3 Yes
50 3=, 50,0 44,0 41,2 Yes

& 45 _— 63,0 420 375 Yes

AN 80,0 40,0 32,9 Yes
w5 T [ T 100,0 380 281 Yes
= S T— 1250 360 23,2 Yes
55 E \\ 160,0 34,0 17,4 Yes

E T 200,0 32,0 14,2 Yes
203 ~
157 ~
% 50 75 0 135 150 175 20
Frequency [Hz]
| o Demands = WTG noise |
E Muu rakennus E (Noppala)
) Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?
754 [Hz] [dB] [dB]
703 20,0 74,0 51,6 Yes
65 ; \ 25,0 64,0 49,4 Yes
60 31,5 56,0 46,7 Yes
553 e 40,0 49,0 439 Yes
50 50,0 440 408 Yes

e ey 63,0 42,0 371 Yes

S 03 80,0 40,0 325 Yes
N el D L 100,0 380 27,7 Yes
20 = M [~ 125,0 36,0 22,8 Yes
o S 160,0 340 17,0 Yes
- E S 200,0 32,0 13,7 Yes
15 ; S -

% 50 75 0 135 150 175 20
Frequency [Hz]
| o Demands = WTG noise |
F Asuinrakennus F (Maijannevantie)
Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?
7o [Hz] [dB] [dB]
703 20,0 74,0 48,7 Yes
65 25,0 64,0 46,5 Yes
605 31,5 56,0 43,7 Yes
5 N 40,0 490 40,9 Yes
503 50,0 44,0 37,9 Yes

R i SN s 63,0 420 342 Yes

o - \ ) i ,

3. w0 ~ — 80,0 400 295 Yes
%3 = e 1000 380 24,8 Yes
302 125,0 36,0 19,9 Yes
252 160,0 34,0 13,8 Yes
207 200,0 32,0 10,4 Yes
e
105 in

T T ™1
% 50 75 100 125 150 175 200

Frequency [Hz]

| o Demands = WTG noise |
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DECIBEL - Detailed results, graphic

Calculation: LF_Pajukoski I1_VE2_GE158-6.1MWx9xHH221_20230215+Pajukoski | V126-3.3MWx9xHH137(105,9dB) Noise calculation model: Finland Low frequency 8,0 m/s
G Asuinrakennus G (Maijannevantie)

Calculated:

29.1.2024 16.51/3.6.377

) Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?
75 [Hz] [dB] [dB]
703 20,0 74,0 48,5 Yes
653 25,0 64,0 46,3 Yes
603 31,5 56,0 43,5 Yes
Sk S 40,0 49,0 40,7 Yes
503 50,0 44,0 37,7 Yes
o - \‘:\ 63,0 42,0 34,0 Yes
T 403 s ] 80,0 40,0 29,3 Yes
353 e, 100,0 38,0 24,6 Yes
30 125,0 36,0 19,7 Yes
253 i 160,0 340 135 Yes
203 200,0 32,0 10,1 Yes
153
102 4
% 50 75 0 15 150 175 20
Frequency [Hz]
| o Demands = WTG noise |
H Asuinrakennus H (Hietasaari)
) Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?
75 [Hz] [dB] [dB]
703 20,0 74,0 48,7 Yes
653 25,0 64,0 46,5 Yes
60 31,5 56,0 43,8 Yes
SE A 40,0 49,0 40,9 Yes
50
— 45 E i S T (5528 igg 24712 ¥95
m = ~——__ , , , es
. w03 ~ — 80,0 400 29,6 Yes
%3 =] = 1000 380 248 Yes
303 125,0 36,0 19,9 Yes
%3 160,0 34,0 13,8 Yes
203 200,0 32,0 10,4 Yes
e
B 5]
105 —~
T T ™1
% 50 75 100 125 150 175 200
Frequency [Hz]
| o Demands = WTG noise |
I Asuinrakennus | (Lahdenpera)
Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?
75 [Hz] [dB] [dB]
703 20,0 740 483 Yes
653 N 25,0 64,0 46,2 Yes
603 \ 31,5 56,0 43,3 Yes
553 40,0 49,0 405 Yes
505 50,0 44,0 37,5 Yes
= 63 i 63,0 420 338 Yes
e A~ 80,0 400 29,2 Y
S, 407 —~ —] , , , es
353 = e 100,0 38,0 24,5 Yes
203 — 125,0 360 19,6 Yes
%3 160,0 34,0 13,3 Yes
207 200,0 32,0 9,9 Yes
153
102 4
% 50 75 0 15 150 175 20
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DECIBEL - Detailed results, graphic

Calculation: LF_Pajukoski I1_VE2_GE158-6.1MWx9xHH221_20230215+Pajukoski | V126-3.3MWx9xHH137(105,9dB) Noise calculation model: Finland Low frequency 8,0 m/s
J Lomarakennus J (Junno)

) Sound level
Wind speed: 8,0 [nm/s] Frequency Demands WTG noise Demands fulfilled ?
54 [Hz] [dB] [dB]
0 20,0 74,0 48,1 Yes
65 e 25,0 64,0 46,1 Yes
603 \ 31,5 56,0 43,1 Yes
553 40,0 49,0 40,3 Yes
%03 50,0 440 37,4 Yes
@ s \.\t\ 63,0 420 337 Yes
B, 404 80,0 40,0 29,1 Y
D, 405 —~ —— , , , es
- — —, 1000 380 24,4 Yes
03 125,0 360 19,7 Yes
%3 —~ 160,0 340 132 Yes
G 200,0 320 97 Yes
16
102 4
25 50 75 00 125 150 175 200
Frequency [Hz]
| o Demands & WTG noise |
K Lomarakennus K (Isomannikkd)
) Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?
IS E [Hz] [dB] [dB]
70 ; 20,0 74,0 52,1 Yes
651 25,0 64,0 50,2 Yes
60 31,5 56,0 47,1 Yes
55 e 40,0 49,0 443 Yes
50 3=, 50,0 44,0 41,5 Yes
e S 63,0 420 380 Yes
B o e 80,0 40,0 334 Yes
s a1 100,0 380 289 Yes
203 Mt 125,0 36,0 245 Yes
E ”‘\ 160,0 34,0 17,9 Yes
257
0 200,0 32,0 14,6 Yes
16 4
25 50 75 00 125 150 175 200
Frequency [Hz]
| o Demands & WTG noise |
L Asuinrakennus L (Malkasaari)
Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?
75 [Hz] [dB] [dB]
703 20,0 740 493 Yes
66 N 25,0 64,0 47,7 Yes
80 \ 31,5 56,0 44,2 Yes
552 40,0 49,0 41,5 Yes
503 50,0 44,0 38,9 Yes
& ‘\n\‘\:} 63,0 42,0 355 Yes
5. 402 - ——— 80,0 40,0 31,0 Yes
3 ~— - 100,0 380 265 Yes
304 A — 1250 360 22,5 Yes
o \r\\ 160,0 340 150 Yes
E N 200,0 320 11,4 Yes
153 NN
25 50 75 100 125 150 175 200

Frequency [Hz]

| o Demands = WTG noise |
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DECIBEL - Detailed results, graphic

Calculation: LF_Pajukoski I1_VE2_GE158-6.1MWx9xHH221_20230215+Pajukoski | V126-3.3MWx9xHH137(105,9dB) Noise calculation model: Finland Low frequency 8,0 m/s
M Asuinrakennus M (Latvala)

Sound level
Wind speed: 8,0 [nVs] Frequency Demands WTG noise Demands fulfilled ?

® EN [Hz] [dB] [dB]

703 20,0 740 44,2 Yes

Zg 3 25,0 64,0 42,6 Yes

05 ~ 31,5 56,0 39,0 Yes

E 40,0 49,0 36,3 Yes

e e 50,0 44,0 337 Yes
e M. o 63,0 42,0 30,2 Yes
2 =4 “\.\\‘ = e | 80,0 40,0 256 Yes

302 ~ — 100, 380 209 Yes

2 i 125,0 36,0 16,6 Yes

204 160,0 340 87 Yes

153 S 200,0 320 45 Yes

10 ; N~

53 .

25 50 75 100 125 150 175 2(I)0

Frequency [Hz]

| o Demands = WTG noise |
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DECIBEL - Main Result
Calculation: LF_Pajukoski Il_VE3_GE158-6.1MWx9xHH221_20230215+Pajukoski | V126-3.3MWx9xHH137(105,9dB)

Noise calculation model:
Finland Low frequency
Wind speed (in 10 m height): M
8,0 m/s b

Spectral distribution: ! 5
From 20,0 Hz to 200,0 Hz { iy A A 4
Meteorological coefficient, CO: 1k 12 13* 4 A 6 (oA
0,0 dB 0oy Lt sl B
Type of demand in calculation: ™ kK A 2

1: WTG noise is compared to demand (DK, DE, SE, NL etc.) 2 A
Noise values in calculation: >|< X

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

Pure tones:

Pure tone penalty is subtracted from demand 18 9
Model: 5,0 dB(A) A .

Height above ground level, when no value in NSA object: 1 ol

4,0 m; Don't allow override of model height with height from NSA object K

Uncertainty margin:

0,0 dB; Uncertainty margin in NSA has priority

Deviation from "official” noise demands. Negative is more
restrictive, positive is less restrictive.:

0,0 dB(A)

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89

b 6‘:
oy
(C) OpenStreetMap contributErs, Data OpenStreetMap and contributors, ODbL

Scale 1:100 000
A New WTG * Existing WTG
@ Noise sensitive area

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89

WTGs
WTG type Noise data
East North Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub  Creator Name Wind LwA,ref
rated  diameter height speed

[m] kwl  [m] [m] [m/s] [dB(A)]
1 382059 7097 720 120,0 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6 100 158,0 221,0 USER  6.1-158 NRO 107dB + 2 dB 8,0 100,0
2 381666 7098437 107,7 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6 100 158,0 221,0 USER  6.1-158 NRO 107dB + 2 dB 8,0 100,0
3 381641 7099 097 110,0 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6 100 158,0 221,0 USER  6.1-158 NRO 107dB + 2 dB 8,0 100,0
4 381097 7099 635 104,3 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6 100 158,0 221,0 USER  6.1-158 NRO 107dB + 2 dB 8,0 100,0
5 382064 7100051 105,0 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6 100 158,0 221,0 USER  6.1-158 NRO 107dB + 2 dB 8,0 100,0
6 382623 7099 549 108,6 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6 100 158,0 221,0 USER  6.1-158 NRO 107dB + 2 dB 8,0 100,0
7 382638 7098 790 111,8 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6 100 158,0 221,0 USER  6.1-158 NRO 107dB + 2 dB 8,0 100,0
8 382790 7098 020 125,0 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6 100 158,0 221,0 USER  6.1-158 NRO 107dB + 2 dB 8,0 100,0
9 383095 7097 262 120,7 GE WIND ENERGY 6.1-158 ...Yes GE WIND ENERGY 6.1-158 HH221-6 100 6 100 158,0 221,0 USER  6.1-158 NRO 107dB + 2 dB 8,0 100,0
10 377791 7099 387 87,5 VESTAS V126-3.3 HH137 3... Yes VESTAS V126-3.3 HH137-3 300 3 300 126,0 137,0 USER Mode O - 11-2014 No STE 8,0 96,2
11 378 057 7098 862 90,0 VESTAS V126-3.3 HH137 3... Yes VESTAS V126-3.3 HH137-3 300 3 300 126,0 137,0 USER  Mode O - 11-2014 No STE 8,0 96,2
12 378 683 7099 618 85,9 VESTAS V126-3.3 HH137 3... Yes VESTAS V126-3.3 HH137-3 300 3 300 126,0 137,0 USER Mode O - 11-2014 No STE 8,0 96,2
13 379394 7099 490 94,6 VESTAS V126-3.3 HH137 3... Yes VESTAS V126-3.3 HH137-3 300 3 300 126,0 137,0 USER  Mode O - 11-2014 No STE 8,0 96,2
14 379949 7099 376 100,0 VESTAS V126-3.3 HH137 3... Yes VESTAS V126-3.3 HH137-3 300 3 300 126,0 137,0 USER Mode O - 11-2014 No STE 8,0 96,2
15 380638 7098 723 105,0 VESTAS V126-3.3 HH137 3... Yes VESTAS V126-3.3 HH137-3 300 3 300 126,0 137,0 USER Mode O - 11-2014 No STE 8,0 96,2
16 380 775 7097 932 105,0 VESTAS V126-3.3 HH137 3... Yes VESTAS V126-3.3 HH137-3 300 3 300 126,0 137,0 USER  Mode O - 11-2014 No STE 8,0 96,2
17 379139 7098 839 92,5 VESTAS V126-3.3 HH137 3... Yes VESTAS V126-3.3 HH137-3 300 3 300 126,0 137,0 USER  Mode O - 11-2014 No STE 8,0 96,2
18 381062 7097 401 107,5 VESTAS V126-3.3 HH137 3... Yes VESTAS V126-3.3 HH137-3 300 3 300 126,0 137,0 USER Mode O - 11-2014 No STE 8,0 96,2

Calculation Results

Sound level

Noise sensitive area Most critical demandPredicted sound level

No. Name East North Z  Immission height Frequency Noise WTG noise
[m] [m] [Hz] [dB] [dB]

A Lomarakennus A (Lampinjarvi) 384 750 7099539 90,0 4,0 50,0 44,0 38,5

B Lomarakennus B (Lampinkallio) 384 818 7099 152 93,7 4,0 50,0 44,0 38,6

C Lomarakennus C (Latvalampi) 384 650 7097533 96,0 4,0 50,0 44,0 39,3

D Asuinrakennus D (Noppala) 382 520 7 093 979 105,2 4,0 50,0 44,0 34,5

E Muu rakennus E (Noppala) 382290 7093807 109,7 4,0 50,0 44,0 34,2

F Asuinrakennus F (Maijannevantie) 379 455 7 093 166 96,2 4,0 50,0 44,0 32,2

G Asuinrakennus G (Maijannevantie) 379 203 7 093 300 92,9 4.0 50,0 44,0 32,2

H  Asuinrakennus H (Hietasaari) 379076 7093530 92,5 4,0 50,0 44,0 32,5

| Asuinrakennus | (Lahdenperd) 378 699 7 093923 88,0 4,0 50,0 44,0 32,7

J Lomarakennus J (Junno) 378 456 7094615 89,4 4,0 50,0 44,0 33,5

K Lomarakennus K (Isomannikko) 380394 7096271 106,1 4,0 50,0 44,0 39,0

L Asuinrakennus L (Malkasaari) 379 392 7 096 642 100,9 4,0 50,0 44,0 38,1

M Asuinrakennus M (Latvala) 383344 7100875 82,6 4,0 50,0 44,0 40,2

*)Spectral distribution, please see details in report "Detailed results"
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DECIBEL - Main Result
Calculation: LF_Pajukoski Il_VE3_GE158-6.1MWx9xHH221_20230215+Pajukoski | V126-3.3MWx9xHH137(105,9dB)

Distances (m)

WTG

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

A
3248
3275
3140
3654
2734
2127
2241
2480
2815
6961
6728
6068
5357
4804
4193
4288
5655
4263

B
3108
3232
3177
3752
2897
2231
2210
2323
2558
7031
6768
6153
5435
4875
4202
4224
5688
4145

c
2598
3118
3391
4128
3609
2859
2372
1923
1578
7105
6726
6321
5609
5050
4185
3896
5664
3591

D
3769
4539
5193
5832
6089
5571
4812
4050
3333
7184
6615
6821
6336
5978
5103
4321
5920
3719

E
3920
4672
5330
5949
6248
5752
4995
4243
3548
7168
6593
6839
6378
6041
5186
4394
5937
3798

F
5246
5716
6321
6674
7363
7126
6462
5889
5480
6439
5865
6498
6324
6229
5681
4945
5681
4529

G
5262
5697
6289
6612
7332
7124
6476
5928
5554
6248
5679
6339
6193
6121
5609
4891
5539
4502

H
5143
5549
6129
6431
7173
6986
6353
5827
5485
5996
5428
6100
5968
5910
5422
4718
5309
4350

|
5070
5402
5952
6195
6991
6859
6261
5790
5520
5539
4980
5695
5610
5594
5176
4514
4935
4204

J
4756
4991
5498
5672
6524
6458
5909
5512
5341
4818
4265
5008
4964
4989
4651
4047
4278
3814

K
2207
2512
3089
3437
4132
3964
3374
2966
2877
4060
3489
3759
3371
3136
2464
1704
2858
1312

L
2877
2897
3329
3445
4331
4346
3892
3667
3755
3178
2590
3059
2848
2790
2425
1891
2211
1834

M
3407
2960
2462
2566
1522
1509
2201
2908
3622
5749
5658
4828
4186
3712
3458
3907
4672
4157
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DECIBEL - Detailed results, graphic

Calculation: LF_Pajukoski I1_VE3_GE158-6.1MWx9xHH221_20230215+Pajukoski | V126-3.3MWx9xHH137(105,9dB) Noise calculation model: Finland Low frequency 8,0 m/s

A Lomarakennus A (Lampinjarvi)

) Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?
754 [Hz] [dB] [dB]
703 20,0 74,0 49,3 Yes
653 25,0 64,0 47,1 Yes
60 31,5 56,0 44,4 Yes
5 A 40,0 49,0 415 Yes
503 50,0 44,0 38,5 Yes
= 4 '\‘.\‘.\:\\ 63.0 42,0 348 Yes
S, 40 \‘\ a— 80,0 40,0 30,2 Yes
%3 e e 1000 380 254 Yes
30 = 125,0 36,0 20,5 Yes
25 160,0 34,0 14,4 Yes
20 ; 200,0 32,0 10,9 Yes
e
e I I ‘\\lz
% 50 75 100 125 150 175 200
Frequency [Hz]
| o Demands = WTG noise |
B Lomarakennus B (Lampinkallio)
) Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?
& [Hz] [dB] [dB]
703 20,0 74,0 49,4 Yes
653 N 25,0 64,0 47,2 Yes
603 = 31,5 56,0 44,5 Yes
53 40,0 49,0 41,6 Yes
505 50,0 44,0 38,6 Yes
= 4 .\"\‘.\.‘: 63,0 420 349 Yes
S w0’ ~—— T4 80,0 400 303 Yes
%3 ] e — 1000 380 255 Yes
303 = 125,0 36,0 20,6 Yes
%7 160,0 34,0 14,5 Yes
20 200,0 32,0 11,0 Yes
e
e I I ‘\\lz
% 50 75 100 125 150 175 200
Frequency [Hz]
| o Demands = WTG noise |
C Lomarakennus C (Latvalampi)
Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?
75 [Hz] [dB] [dB]
703 20,0 740 50,0 Yes
657 \ 25,0 64,0 47,9 Yes
60 = 31,5 56,0 45,1 Yes
552 40,0 49,0 42,3 Yes
50 50,0 44,0 39,3 Yes
R M 63,0 42,0 356 Yes
S 402 e — 80,0 400 31,0 Yes
35 e 100,0 38,0 26,2 Yes
30 ~a. [ 125,0 36,0 21,3 Yes
255 160,0 34,0 15,3 Yes
5 200,0 320 119 Yes
153 N
102 ; . \.‘.
% 50 75 100 125 150 175 200
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29.1.2024 16.51/3.6.377

Calculation: LF_Pajukoski I1_VE3_GE158-6.1MWx9xHH221_20230215+Pajukoski | V126-3.3MWx9xHH137(105,9dB) Noise calculation model: Finland Low frequency 8,0 m/s
D Asuinrakennus D (Noppala)

) Sound level
Wind speed: 8,0 [nVs] Frequency Demands WTG noise Demands fulfilled ?
® EN [Hz] [dB] [dB]
703 20,0 74,0 452 Yes
gg E 25,0 64,0 43,3 Yes
o5 5 Ny, 31,5 56,0 40,2 Yes
o] 40,0 49,0 37,4 Yes
5 e 50,0 440 345 Yes
A — 63,0 42,0 308 Yes
S 3 i I e 80,0 400 26,1 Yes
a0 = 100,0 380 213 Yes
25 ~ae 125,0 36,0 16,6 Yes
202 160,0 34,0 9,6 Yes
152 S 200,0 320 56 Yes
10}
- . =
25 50 75 100 125 150 175 200
Frequency [Hz]
| o Demands = WTG noise |
E Muu rakennus E (Noppala)
) Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?
® EN [Hz] [dB] [dB]
703 20,0 740 449 Yes
& 25,0 64,0 43,0 Yes
o = 315 560 39,9 Yes
503 40,0 49,0 37,0 Yes
455 ~ 50,0 440 342 Yes
g — 63,0 42,0 305 Yes
S 563 T o 80,0 40,0 258 Yes
303 [=¢ 100,0 38,0 21,0 Yes
253 A 125,0 36,0 16,3 Yes
20 ; 160,0 34,0 9,2 Yes
153 200,0 32,0 5,2 Yes
105
5 3 ‘\\
25 50 75 0 1% 150 175 200
Frequency [Hz]
| o Demands = WTG noise |
F Asuinrakennus F (Maijannevantie)
Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?
=~ [Hz] [dB] [dB]
703 20,0 740 42,9 Yes
o 25,0 64,0 41,1 Yes
it ~ 315 56,0 37,8 Yes
& 40,0 49,0 34,9 Yes
a5 § S~ 50,0 44,0 32,2 Yes
= 402 63,0 420 286 Yes
2. 355 . M— {800 40,0 239 Yes
303 = 100,0 38,0 19,1 Yes
253 125,0 36,0 14,5 Yes
20 —— 160,0 340 66 Yes
3 200,0 320 23 Yes
=
25 50 75 0 15 150 175 200

Frequency [Hz]

| o Demands = WTG noise |
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DECIBEL - Detailed results, graphic

Calculation: LF_Pajukoski I1_VE3_GE158-6.1MWx9xHH221_20230215+Pajukoski | V126-3.3MWx9xHH137(105,9dB) Noise calculation model: Finland Low frequency 8,0 m/s
G Asuinrakennus G (Maijannevantie)

) Sound level
Wind speed: 8,0 [nVs] Frequency Demands WTG noise Demands fulfilled ?
=~ [Hz] [dB] [dB]
703 20,0 740 42,9 Yes
o 25,0 640 412 Yes
e N 31,5 56,0 37,8 Yes
50 40,0 49,0 350 Yes
453 I~ 50,0 440 32,2 Yes
o 402 63,0 42,0 286 Yes
= 33 \\;\ — 800 40,0 239 Yes
30 = 100,0 380 19,1 Yes
25 125,0 36,0 14,5 Yes
20 —— 160,0 340 67 Yes
3 200,0 320 23 Yes
25 50 75 I 100 125 I 150 175 l2(I)0
Frequency [Hz]
| o Demands & WTG noise |
H Asuinrakennus H (Hietasaari)
) Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?
75
E [Hz] [dB] [dB]
70 5\ 20,0 740 431 Yes
o 25,0 64,0 414 Yes
e N 31,5 56,0 38,0 Yes
50 40,0 49,0 352 Yes
5 ~ 50,0 440 325 Yes
m 402 —y 63,0 420 289 Yes
3. 353 A e 800 400 242 Yes
30 = 100,0 380 19,4 Yes
N 125,0 36,0 14,9 Yes
23 —~ 160,0 340 7,0 Yes
e 200,0 32,0 27 Yes
E -
25 50 75 100 125 150 175 2(I)0
Frequency [Hz]
| o Demands & WTG noise |
I Asuinrakennus | (Lahdenpera)
Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?
=~ [Hz] [dB] [dB]
703 20,0 740 434 Yes
Zz 3 25,0 64,0 41,7 Yes
55 . 31,5 56,0 38,2 Yes
50 40,0 49,0 35,4 Yes
53 e 50,0 44,0 327 Yes
o i S — 63,0 42,0 292 Yes
S a1 \\‘ . 80,0 40,0 245 Yes
302 '\\ M- 100,0 38,0 19,7 Yes
253 — 125,0 36,0 153 Yes
D3 160,0 340 74 Yes
12 E 200,0 320 30 Yes
55 ~
25 50 75 100 125 150 175 2(I)0
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DECIBEL - Detailed results, graphic

Calculation: LF_Pajukoski I1_VE3_GE158-6.1MWx9xHH221_20230215+Pajukoski | V126-3.3MWx9xHH137(105,9dB) Noise calculation model: Finland Low frequency 8,0 m/s

J Lomarakennus J (Junno)

Calculated:

29.1.2024 16.51/3.6.377

) Sound level
Wind speed: 8,0 [nVs] Frequency Demands WTG noise Demands fulfilled ?
® I~ [Hz] [dB] [dB]
703 20,0 74,0 44,0 Yes
Zg 3 25,0 64,0 42,4 Yes
55 § N 31,5 56,0 38,8 Yes
50 40,0 49,0 36,1 Yes
452 T~ 50,0 440 335 Yes
L . 63,0 42,0 300 Yes
RSAPE . 4 80,0 400 253 Yes
E —~
e | — 100, 380 20,6 Yes
25 i N 125,0 36,0 16,3 Yes
20 160,0 34,0 8,4 Yes
153 200,0 32,0 4,1 Yes
105
E ]
55 =
. . =
25 50 75 100 125 150 175 200
Frequency [Hz]
| o Demands & WTG noise |
K Lomarakennus K (Isomannikkd)
) Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?
75 [Hz] [dB] [dB]
703 20,0 74,0 49,4 Yes
653 N 25,0 64,0 47,8 Yes
60 = 31,5 56,0 44,3 Yes
553 40,0 490 416 Yes
503 50,0 44,0 39,0 Yes
o \‘\:} 63,0 420 356 Yes
S 407 i — 80,0 40,0 311 Yes
363 e 100,0 380 267 Yes
302 x\ e 125,0 36,0 22,7 Yes
25 '\\ 160,0 34,0 15,2 Yes
203 N 200,0 320 11,6 Yes
152 S
25 50 75 100 125 150 175 200
Frequency [Hz]
| o Demands & WTG noise |
L Asuinrakennus L (Malkasaari)
Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?
75 [Hz] [aB] [dB]
703 20,0 740 483 Yes
653 25,0 64,0 47,0 Yes
605 31,5 56,0 43,2 Yes
5 A 40,0 49,0 40,5 Yes
503
- —_— \ gg,g 44,0 38,1 Yes
o %7 ~—_ , 42,0 34,7 Yes
3. w0 ~ T ——] 80,0 400 30,2 Yes
%3 ] P —  100,0 380 258 Yes
302 =, 125,0 36,0 21,9 Yes
253 160,0 34,0 14,1 Yes
20 'S 2000 320 103 Yes
155
- =
105 T~
: : =
25 50 75 100 125 150 175 200

Frequency [Hz]

| o Demands = WTG noise |
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DECIBEL - Detailed results, graphic

Calculation: LF_Pajukoski I1_VE3_GE158-6.1MWx9xHH221_20230215+Pajukoski | V126-3.3MWx9xHH137(105,9dB) Noise calculation model: Finland Low frequency 8,0 m/s
M Asuinrakennus M (Latvala)

Sound level
Wind speed: 8,0 [m/s] Frequency Demands WTG noise Demands fulfilled ?

75 [Hz] [dB] [dB]

703 20,0 740 51,0 Yes

652 25,0 64,0 488 Yes

0 \\ 315 56,0 46,1 Yes

55 40,0 490 4372 Yes

50 50,0 44,0 40,2 Yes
o I SN 63,0 420 365 Yes
B o 80,0 400 31,9 Yes

e I D o 100,0 380 27,2 Yes

. S 1250 36,0 224 Yes

- S 160,0 340 163 Yes

o TS 200,0 32,0 13,0 Yes

152 D

25 50 75 100 125 150 175 2(‘)0

Frequency [Hz]

| o Demands = WTG noise |

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk 29.1.2024 16.55 / 55 windPRO .



FCG Finnish Consulting Group Oy Melu- ja varjostusmallinnusra- 50 (55)
portti

7.2.2024

Liite 9: Pajukoski Il tuulivoimahanke — varjostusmallinnuksen tulokset nykytilanteessa
“real case, no forest”.

FCG Finnish Consulting Group Oy Y-tunnus 1940671-3
Osmontie 34, PL 950, 00601 Helsinki Kotipaikka Helsinki

p. 010 4090, www.fcg.fi



Project:

Pajukoski tv-hanke

SHADOW - Main Result

Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 15.15/3.6.377

Calculation: Pajukoski Il nykytilanne Pajukoski | V126 3,3MWx9xHH137 (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) [LULEA]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

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: CONTOURLINE_Pajukoski tv-hanke_0
Obstacles used in calculation

Receptor grid resolution: 1,0 m

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89

O
M
1 0,

| % *3 * X Ca
ko k0 Tk 5

2 8 6

*

% @
C
9
@
L
K
@
)
® &,
E
H
2F
C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL

Scale 1:125 000

¥ Existing WTG (s Shadow receptor

WTGs
WTG type Shadow data
East North Z Row data/Description  Valid Manufact. Type-generator Power, Rotor Hub Calculation RPM
rated  diameter height distance
[m] kw]  [m] [m] [m] [RPM]
1 377791 7099 387 87,5 VESTAS V126-3.3 Grid... Yes VESTAS  V126-3.3 GridStreame-3 300 3 300 126,0 137,0 1718 12,8
2 378 057 7098862 90,0 VESTAS V126-3.3 Grid... Yes VESTAS  V126-3.3 GridStreame-3 300 3 300 126,0 137,0 1718 12,8
3 378683 7099 618 85,9 VESTAS V126-3.3 Grid... Yes VESTAS  V126-3.3 GridStreame-3 300 3 300 126,0 137,0 1718 12,8
4 379394 7099 490 94,6 VESTAS V126-3.3 Grid... Yes VESTAS  V126-3.3 GridStreame-3 300 3 300 126,0 137,0 1718 12,8
5 379949 7099 376 100,0 VESTAS V126-3.3 Grid... Yes VESTAS  V126-3.3 GridStreame-3 300 3 300 126,0 137,0 1718 12,8
6 380638 7098 723 105,0 VESTAS V126-3.3 Grid... Yes VESTAS  V126-3.3 GridStreame-3 300 3 300 126,0 137,0 1718 12,8
7 380775 7097 932 105,0 VESTAS V126-3.3 Grid... Yes VESTAS  V126-3.3 GridStreame-3 300 3 300 126,0 137,0 1718 12,8
8 379139 7098 839 92,5 VESTAS V126-3.3 Grid... Yes VESTAS  V126-3.3 GridStreame-3 300 3 300 126,0 137,0 1718 12,8
9 381062 7097 401 107,5 VESTAS V126-3.3 Grid... Yes VESTAS  V126-3.3 GridStreame-3 300 3 300 126,0 137,0 1718 12,8
Shadow receptor-Input
No. Name East North Z  Width Height Elevation Slope of Direction mode Eye height
a.g.l.  window (2VI) a.g.l.
[m] [m] [m] [m] [’] [m]
A Lomarakennus A (Lampinjarvi) 384 750 7099 539 90,0 5,0 5,0 1,0 90,0 "Green house mode" 6,0
B Lomarakennus B (Lampinkallio) 384818 7099152 93,7 5,0 5,0 1,0 90,0 "Green house mode" 6,0
C Lomarakennus C (Latvalampi) 384 650 7097533 96,0 5,0 5,0 1,0 90,0 "Green house mode" 6,0
D Asuinrakennus D (Noppala) 382520 7093979 105,2 5,0 5,0 1,0 90,0 "Green house mode" 6,0
E Muu rakennus E (Noppala) 382 290 7 093 807 109,7 5,0 5,0 1,0 90,0 "Green house mode" 6,0
F Asuinrakennus F (Maijannevantie) 379 455 7 093 166 96,2 5,0 5,0 1,0 90,0 "Green house mode" 6,0
G Asuinrakennus G (Maijannevantie) 379 203 7093300 92,9 5,0 5,0 1,0 90,0 "Green house mode" 6,0
H Asuinrakennus H (Hietasaari) 379076 7093530 92,5 5,0 5,0 1,0 90,0 "Green house mode" 6,0
| Asuinrakennus | (Lahdenperd) 378699 7093923 88,0 5,0 5,0 1,0 90,0 "Green house mode" 6,0
J Lomarakennus J (Junno) 378456 7094 615 89,4 5,0 5,0 1,0 90,0 "Green house mode" 6,0
K Lomarakennus K (Isoménnikkd) 380394 7096 271 106,1 5,0 5,0 1,0 90,0 "Green house mode" 6,0
L Asuinrakennus L (Malkasaari) 379392 7096 642 100,9 5,0 5,0 1,0 90,0 "Green house mode" 6,0
M Asuinrakennus M (Latvala) 383344 7100875 82,6 5,0 5,0 1,0 90,0 "Green house mode" 6,0
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22.11.2023 15.15/3.6.377

SHADOW - Main Result
Calculation: Pajukoski Il nykytilanne Pajukoski | V126 3,3MWx9xHH137 (real case, no forest)

Calculation Results

Shadow receptor
Shadow, expected values

No. Name Shadow hours

per year
[h/year]

A Lomarakennus A (Lampinjarvi) 0:00

B Lomarakennus B (Lampinkallio) 0:00

C Lomarakennus C (Latvalampi) 0:00

D Asuinrakennus D (Noppala) 0:00

E Muu rakennus E (Noppala) 0:00

F Asuinrakennus F (Maijannevantie) 0:00

G Asuinrakennus G (Maijannevantie) 0:00

H Asuinrakennus H (Hietasaari) 0:00

| Asuinrakennus | (Lahdenpera) 0:00

J Lomarakennus J (Junno) 0:00

K Lomarakennus K (Isoménnikkd) 0:00

L Asuinrakennus L (Malkasaari) 0:00

M Asuinrakennus M (Latvala) 0:00

Total amount of flickering on the shadow receptors caused by each WTG
No. Name Expected
[h/year]
1 VESTAS V126-3.3 GridStreame 3300 126.0 !0! hub: 137,0 m (TOT: 200,0 m) (1)  0:00
2 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (2) 0:00
3 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (3)  0:00
4 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (4)  0:00
5 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (5)  0:00
6 VESTAS V126-3.3 GridStreame 3300 126.0 !0! hub: 137,0 m (TOT: 200,0 m) (6)  0:00
7 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (7) 0:00
8 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (8)  0:00
9 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (9)  0:00

Total times in Receptor wise and WTG wise tables can differ, as a WTG can lead to flicker at 2 or more receptors simultaneously and/or receptors may receive flicker from 2 or more WTGs
simultaneously.
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Calculation: Pajukoski Il nykytilanne Pajukoski | V126 3,3MWx9xHH137 (real case, no forest)

A: Lomarakennus A (Lampinjarvi)
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C: Lomarakennus C (Latvalampi)
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E Muu rakennus E (Noppala)

] /F\

T
Nov

Dec

T
Jan

~

20.00 :

22005 P
7

18.00

16.00

14.00

Time

12,00

10.00 :

o
Q
=]

\I‘\ /

o
Q
=]

N

=

&
Q
=]

~

e
T T TTT

Jan

Feb Mar  Apr

May

T
Jun

Aug

Sep

T
Jul COct

Month

T
Nov

Dec

T
Jan

Time

Time

Time

22.00

20.00

18.00

16.00

14.00

12.00

10.00

o
Q
=]

o
Q
=]

&
Q
=]

22.00

20.00

18.00

16.00

14.00

12.00

10.00

o
Q
=]

o
Q
=]

&
Q
=]

22.00

20.00

18.00

16.00

14.00

12.00

10.00

o
Q
=]

o
Q
=]

&
Q
=]

B: Lomarakennus B (Lampinkallio)
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D: Asuinrakennus D (Noppala)
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F: Asuinrakennus F (Maijannevantie)
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SHADOW - Calendar, graphical
Calculation: Pajukoski Il nykytilanne Pajukoski | V126 3,3MWx9xHH137 (real case, no forest)

G: Asuinrakennus G (Maijannevantie) H: Asuinrakennus H (Hietasaari)
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I Asuinrakennus | (Lahdenperd) J: Lomarakennus J (Junno)
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K: Lomarakennus K (lsoméannikkd) L: Asuinrakennus L (Malkasaari)
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Calculation: Pajukoski Il nykytilanne Pajukoski | V126 3,3MWx9xHH137 (real case, no forest)
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SHADOW - Calendar per WTG, graphical
Calculation: Pajukoski Il nykytilanne Pajukoski | V126 3,3MWx9xHH137 (real case, no forest)
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Calculation: Pajukoski Il nykytilanne Pajukoski | V126 3,3MWx9xHH137 (real case, no forest)
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SHADOW - Map

Calculation: Pajukoski Il nykytilanne Pajukoski | V126 3,3MWx9xHH137 (real case, no forest)
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SHADOW - Main Result

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_ 20230215 YV Pajukoski | V126 3,3MWx9xHH137 (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 O
Please look in WTG table M

Minimum sun height over horizon for influence 3° 1 %k * A 14 O
Day step for calculation 1 days 1 >|< 21 |
Time step for calculation 1 minutes s

Sunshine probability S (Average daily sunshine hours) [LULEA] 11 it
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 5 A 3L7 O
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17 D 10

18

Operational time \ @ A
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum \ L O L 7 A
564 412 414 434 580 826 955 1032 927 759 646 672 8221 3 K

A ZVI (Zones of Visual Influence) calculation is performed before flicker 3 9
calculation so non visible WTG do not contribute to calculated flicker @ A A

values. A WTG will be visible if it is visible from any part of the receiver N 1 2

window. The ZVI calculation is based on the following assumptions: @ C@
Height contours used: Height Contours: CONTOURLINE_Pajukoski tv-hanke_0 E
Obstacles used in calculation

Receptor grid resolution: 1,0 m F

C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL
Scale 1:125 000

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89

A New WTG ¥ Existing WTG (s Shadow receptor
WTGs

WTG type Shadow data

East North Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub  Calculation RPM
rated  diameter height distance

[m] kw]  [m] [m] [m] [RPM]
1 380209 7094637 107,5 Generic RD200 HH20... No  Generic  RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
2 380766 7094564 106,8 Generic RD200 HH20... No  Generic  RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
3 381556 7095242 112,5 Generic RD200 HH20... No  Generic ~ RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
4 381855 7095926 117,5 Generic RD200 HH20... No  Generic ~ RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
5 382487 7095665 119,8 Generic RD200 HH20... No  Generic ~ RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
6 383284 7095590 122,5 Generic RD200 HH20... No  Generic  RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
7 383404 7096507 124,5 Generic RD200 HH20... No  Generic ~ RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
8 384 145 7095898 110,0 Generic RD200 HH20... No  Generic ~ RD200 HH200 kavennet-5 600 5600 200,0 200,0 2 086 10,4
9 384021 7095208 112,5 Generic RD200 HH20... No  Generic  RD200 HH200 kavennet-5 600 5600 200,0 200,0 2 086 10,4

10 382059 7097 720 120,0 Generic RD200 HH20... No  Generic ~ RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
11 381666 7098 437 107,7 Generic RD200 HH20... No  Generic  RD200 HH200 muokattu-5 600 5600 200,0 200,0 2 086 10,4
12 381641 7099 097 110,0 Generic RD200 HH20... No  Generic  RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
13 381097 7099 635 104,3 Generic RD200 HH20... No  Generic ~ RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
14 382064 7 100051 105,0 Generic RD200 HH20... No  Generic  RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
15 382623 7099 549 108,6 Generic RD200 HH20... No  Generic  RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
16 382638 7098 790 111,8 Generic RD200 HH20... No  Generic  RD200 HH200 muokattu-5 600 5600 200,0 200,0 2 086 10,4
17 382790 7098 020 125,0 Generic RD200 HH20... No  Generic  RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
18 383095 7097 262 120,7 Generic RD200 HH20... No  Generic ~ RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
19 377791 7099 387 87,5 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
20 378057 7098 862 90,0 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
21 378683 7099 618 85,9 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
22 379394 7099490 94,6 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
23 379949 7099 376 100,0 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
24 380638 7098 723 105,0 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
25 380 775 7097 932 105,0 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
26 379139 7098839 92,5 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
27 381062 7097 401 107,5 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8

Shadow receptor-Input

No. Name East North Z  Width Height Elevation Slope of Direction mode Eye height
a.g.l.  window (2V1) a.g.l.

[m]  [m] [m] [m] [°] [m]

A Lomarakennus A (Lampinjarvi) 384 750 7099539 90,0 5,0 5,0 1,0 90,0 "Green house mode" 6,0

B Lomarakennus B (Lampinkallio) 384818 7099 152 93,7 5,0 5,0 1,0 90,0 "Green house mode" 6,0

C Lomarakennus C (Latvalampi) 384 650 7097533 96,0 5,0 5,0 1,0 90,0 "Green house mode" 6,0

To be continued on next page...

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk 22.11.202317.06/ 1 WII’]dPRO ‘



Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377

Project:

Pajukoski tv-hanke

SHADOW - Main Result
Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_ 20230215 YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest)

...continued from previous page

No. Name East North Z  Width Height Elevation Slope of Direction mode Eye height
a.g.l.  window (zV1) a.g.l.
[m] [m] [m] [m] [’] [m]
D Asuinrakennus D (Noppala) 382520 7093979 105,2 5,0 5,0 1,0 90,0 "Green house mode" 6,0
E Muu rakennus E (Noppala) 382 290 7 093 807 109,7 5,0 5,0 1,0 90,0 "Green house mode" 6,0
F Asuinrakennus F (Maijannevantie) 379 455 7 093 166 96,2 5,0 5,0 1,0 90,0 "Green house mode" 6,0
G Asuinrakennus G (Maijannevantie) 379 203 7093300 92,9 5,0 5,0 1,0 90,0 "Green house mode" 6,0
H Asuinrakennus H (Hietasaari) 379076 7093530 92,5 5,0 5,0 1,0 90,0 "Green house mode" 6,0
| Asuinrakennus | (Lahdenperd) 378699 7093923 88,0 5,0 5,0 1,0 90,0 "Green house mode" 6,0
J Lomarakennus J (Junno) 378456 7094 615 89,4 5,0 5,0 1,0 90,0 "Green house mode" 6,0
K Lomarakennus K (Isoméannikkd) 380394 7096 271 106,1 5,0 5,0 1,0 90,0 "Green house mode" 6,0
L Asuinrakennus L (Malkasaari) 379392 7096 642 100,9 5,0 5,0 1,0 90,0 "Green house mode" 6,0
M Asuinrakennus M (Latvala) 383344 7100875 82,6 5,0 5,0 1,0 90,0 "Green house mode" 6,0
Calculation Results
Shadow receptor
Shadow, expected values
No. Name Shadow hours
per year
[h/year]
A Lomarakennus A (Lampinjarvi) 0:00
B Lomarakennus B (Lampinkallio) 0:00
C Lomarakennus C (Latvalampi) 10:33
D Asuinrakennus D (Noppala) 12:14
E Muu rakennus E (Noppala) 5:01
F Asuinrakennus F (Maijannevantie) 3:19
G Asuinrakennus G (Maijannevantie) 7:30
H Asuinrakennus H (Hietasaari) 9:21
I Asuinrakennus | (Lahdenperd) 6:22
J Lomarakennus J (Junno) 2:55
K Lomarakennus K (Isoménnikkd) 10:40
L Asuinrakennus L (Malkasaari) 0:00
M Asuinrakennus M (Latvala) 6:05
Total amount of flickering on the shadow receptors caused by each WTG
No. Name Expected
[h/year]
1 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (172) 15:32
2 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (173) 26:38
3 Generic RD200 HH200 muokattu 5600 200.0 !0! hub: 200,0 m (TOT: 300,0 m) (174) 4:06
4 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (175) 3:13
5 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (176) 0:00
6 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (177) 0:00
7 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (178) 2:37
8 Generic RD200 HH200 kavennet 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (179) 2:08
9 Generic RD200 HH200 kavennet 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (210) 7:47
10 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (181) 0:00
11 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (182) 0:00
12 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (183) 0:00
13 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (184) 0:00
14 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (185) 2:58
15 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (186) 3:06
16 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (187) 0:00
17 Generic RD200 HH200 muokattu 5600 200.0 !0O! hub: 200,0 m (TOT: 300,0 m) (188) 2:50
18 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (189) 2:52
19 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (1) 0:00
20 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (2) 0:00
21 VESTAS V126-3.3 GridStreame 3300 126.0 !0! hub: 137,0 m (TOT: 200,0 m) (3) 0:00
22 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (4) 0:00
23 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (5) 0:00
24 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (6) 0:00
25 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (7) 0:00
26 VESTAS V126-3.3 GridStreame 3300 126.0 !0! hub: 137,0 m (TOT: 200,0 m) (8) 0:00
27 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (9) 0:00

Total times in Receptor wise and WTG wise tables can differ, as a WTG can lead to flicker at 2 or more receptors simultaneously and/or receptors may receive flicker from 2 or more WTGs

simultaneously.

The calculation of the total expected values for a given receptor assumes a weighted average directional reduction for all WTGs contributing to shadow flicker within the same day.
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Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest) Shadow receptor: A - Lomarakennus A (Lampinjarvi)
Assumptions for shadow calculations

|January |February |March

111012

| 14.38

21011

| 14.40

3] 10.10

| 14.42

4]10.09

| 14.44

5] 10.08

| 14.47

6| 10.07

| 14.49

71 10.05

| 14.51

8] 10.03

| 14.54

9 ]10.02

| 14.56

10 | 10.00

| 14.59

11 ] 09.58

| 15.02

12 | 09.56

| 15.05

13| 09.54

| 15.07

14 | 09.52

| 15.10

15 | 09.50

| 15.13

16 | 09.47

| 15.16

17 | 09.45

| 15.19

18 ] 09.43

| 15.22

19 | 09.40

| 15.26

20 | 09.38

| 15.29

21]09.35

| 15.32

221 09.33

| 15.35

23]09.30

] 15.38

241 09.27

| 15.41

25 | 09.24

| 15.45

26| 09.22

| 15.48

271 09.19

| 15.51

28] 09.16

| 15.55

29 ] 09.13

| 15.58

30 | 09.10

| 16.01

31]09.07

| 16.04

Potential sun hours | 172
Total, worst case |
Sun reduction |
Oper. time red. |
Wind dir. red. |
Total reduction |
Total, real |

] 09.04
| 16.08
] 09.01
] 16.11
| 08.58
| 16.14
] 08.55
] 16.18
] 08.52
| 16.21
] 08.49
| 16.24
] 08.46
| 16.28
| 08.43
| 16.31
] 08.39
| 16.34
| 08.36
| 16.37
] 08.33
| 16.41
] 08.30
| 16.44
] 08.26
| 16.47
] 08.23
| 16.50
] 08.20
| 16.54
] 08.17
| 16.57
] 08.13
| 17.00
] 08.10
| 17.03
] 08.07
| 17.07
] 08.03
| 17.10
] 08.00
]17.13
] 07.56
|17.16
] 07.53
] 17.19
] 07.50
| 17.22
| 07.46
| 17.25
| 07.43
] 17.29
] 07.39
]17.32
] 07.36
|17.35

238

| 07.33
| 17.38
| 07.29
| 17.41
| 07.26
| 17.44
| 07.22
| 17.47
| 07.19
| 17.50
| 07.15
| 17.53
| 07.12
| 17.56
| 07.08
| 17.59
| 07.05
| 18.02
| 07.01
| 18.05
| 06.58
| 18.08
| 06.54
| 18.11
| 06.51
| 18.14
| 06.47
| 18.17
| 06.44
| 18.20
| 06.40
| 18.23
| 06.37
| 18.26
| 06.33
| 18.29
| 06.30
| 18.32
| 06.26
| 18.35
| 06.23
| 18.38
| 06.19
| 18.41
| 06.16
| 18.44
| 06.12
| 18.47
| 06.09
| 18.50
| 06.05
| 18.53
| 06.02
| 18.55
| 05.58
| 18.58
| 06.54
| 20.01
| 06.51
| 20.04
| 06.47
| 20.07
363

1 April

| 06.44
| 20.10
| 06.40
| 20.13
| 06.37
| 20.16
| 06.33
| 20.19
| 06.30
| 20.22
| 06.26
| 20.25
| 06.23
| 20.28
| 06.19
| 20.31
| 06.15
| 20.34
| 06.12
| 20.37
| 06.08
| 20.40
| 06.05
| 20.43
| 06.01
| 20.46
| 05.58
| 20.49
| 05.54
| 20.52
| 05.51
| 20.55
| 05.47
| 20.58
| 05.44
| 21.01
| 05.40
| 21.04
| 05.37
| 21.08
| 05.33
| 21.11
| 05.30
| 21.14
| 05.26
| 21.17
| 05.23
| 21.20
| 05.19
| 21.23
| 05.16
| 21.26
| 05.12
| 21.29
| 05.09
| 21.32
| 05.05
| 21.36
| 05.02
| 21.39

451

|May

] 04.59
| 21.42
| 04.55
| 21.45
| 04.52
| 21.48
| 04.48
| 21.52
| 04.45
| 21.55
| 04.42
| 21.58
] 04.38
| 22.01
| 04.35
| 22.04
] 04.32
| 22.08
| 04.28
| 22.11
| 04.25
| 22.14
] 04.22
| 22.17
| 04.18
| 22.21
| 04.15
| 22.24
| 04.12
| 22.27
| 04.09
| 22.30
| 04.06
| 22.34
| 04.02
| 22.37
] 03.59
| 22.40
| 03.56
| 22.43
] 03.53
| 22.46
| 03.50
| 22.49
| 03.47
| 22.53
| 03.44
| 22.56
] 03.41
| 22.59
] 03.38
| 23.02
] 03.35
| 23.05
| 03.33
| 23.08
] 03.30
] 23.11
| 03.27
| 23.14
] 03.25
| 23.17
568

|June

] 03.22
] 23.19
] 03.20
| 23.22
] 03.17
| 23.25
] 03.15
| 23.28
] 03.12
| 23.30
] 03.10
] 23.33
] 03.08
| 23.35
] 03.06
| 23.37
] 03.04
| 23.39
] 03.03
| 23.41
] 03.01
| 23.43
] 02.58
| 23.45
] 02.57
| 23.47
] 02.56
| 23.48
| 02.55
| 23.50
| 02.54
] 23.51
] 02.53
| 23.52
] 02.53
| 23.53
] 02.53
| 23.54
] 02.53
| 23.54
] 02.53
| 23.54
] 02.53
| 23.55
] 02.53
| 23.55
] 02.54
| 23.54
| 02.55
| 2354
| 02.56
| 23.54
] 02.57
| 23.53
| 02.58
| 23.52
] 03.00
] 23.51
] 03.00
| 23.50

622

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

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

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

Minutes with flicker

Sunshine probability S (Average daily sunshine hours) [LULEA]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

| July JAugust | SeptembefOctober |NovembejDecember
| 03.01 | 04.27 | 06.02 | 07.28 | 08.01 | 09.36
| 23.49 | 22.27 | 20.41 | 18.54 | 16.09 | 14.45
| 03.03 | 04.30 | 06.05 | 07.31 | 08.05 ] 09.38
| 23.47 | 22.24 | 20.37 | 18.51 | 16.06 | 14.43
| 03.05 | 04.33 | 06.08 | 07.34 | 08.08 | 09.41
| 23.46 | 22.21 | 20.34 | 18.47 | 16.02 | 14.41
| 03.07 | 04.36 | 06.11 | 07.36 | 08.11 | 09.44
| 23.44 | 22.17 | 20.30 | 18.44 | 15.59 | 14.39
| 03.09 | 04.40 | 06.13 | 07.39 | 08.14 | 09.46
| 23.42 | 22.14 | 20.27 | 18.40 | 15.56 | 14.38
| 03.11 | 04.43 | 06.16 | 07.42 | 08.17 | 09.49
| 23.40 | 22.11 | 20.23 | 18.37 | 15.53 | 14.36
] 03.13 | 04.46 | 06.19 | 07.45 | 08.21 ] 09.51
| 23.38 | 22.07 | 20.19 | 18.33 | 15.50 | 14.35
| 03.16 | 04.49 | 06.22 | 07.48 | 08.24 | 09.54
| 23.36 | 22.04 | 20.16 | 18.30 | 15.47 | 14.33
| 03.18 | 04.52 | 06.25 | 07.51 | 08.27 | 09.56
| 23.34 | 22.01 | 20.12 | 18.26 | 15.44 | 14.32
| 03.21 | 04.55 | 06.28 | 07.54 | 08.30 | 09.58
| 23.32 | 21.57 | 20.09 | 18.23 | 15.40 | 14.31
| 03.23 | 04.58 | 06.31 | 07.57 | 08.33 | 10.00
| 23.29 | 21.54 | 20.05 | 18.20 | 15.37 | 14.29
| 03.26 ] 05.01 | 06.34 | 08.00 | 08.37 | 10.02
| 23.27 | 21.50 | 20.02 | 18.16 | 15.34 | 14.28
| 03.29 | 05.05 | 06.36 | 08.03 | 08.40 | 10.04
| 23.24 | 21.47 | 19.58 | 18.13 | 15.31 | 14.28
| 03.32 | 05.08 | 06.39 | 08.06 | 08.43 | 10.05
| 23.22 | 21.44 | 19.55 | 18.09 | 15.29 | 14.27
| 03.34 ] 05.11 | 06.42 | 08.09 | 08.46 | 10.07
| 23.19 | 21.40 | 19.51 | 18.06 | 15.26 | 14.26
| 03.37 | 05.14 | 06.45 | 08.12 | 08.50 | 10.08
| 23.16 | 21.37 | 19.47 | 18.02 | 15.23 | 14.26
| 03.40 ] 05.17 | 06.48 | 08.15 | 08.53 | 10.10
| 23.13 | 21.33 | 19.44 | 17.59 | 15.20 | 14.25
| 03.43 | 05.20 | 06.51 | 08.18 | 08.56 | 10.11
| 23.11 | 21.30 | 19.40 | 17.55 | 15.17 | 14.25
| 03.46 | 05.23 | 06.54 | 08.21 | 08.59 | 10.12
| 23.08 | 21.26 | 19.37 | 17.52 | 15.14 | 14.25
| 03.49 | 05.26 | 06.56 | 08.24 | 09.02 | 10.13
| 23.05 | 21.23 | 19.33 | 17.49 | 15.12 | 14.25
| 03.52 | 05.29 | 06.59 | 08.27 | 09.06 | 10.14
| 23.02 | 21.19 | 19.30 | 17.45 | 15.09 | 14.26
| 03.55 | 05.32 | 07.02 | 08.30 | 09.09 | 10.14
| 22.59 | 21.16 | 19.26 | 17.42 | 15.06 | 14.26
| 03.58 | 05.35 | 07.05 | 08.33 | 09.12 | 10.15
| 22.56 | 21.12 | 19.23 | 17.39 | 15.04 | 14.27
| 04.02 | 05.38 | 07.08 | 08.36 | 09.15 | 10.15
| 22.53 | 21.09 | 19.19 | 17.35 | 15.01 | 14.27
| 04.05 | 05.41 | 07.11 | 07.39 | 09.18 | 10.15
| 22.50 | 21.05 | 19.16 | 16.32 | 14.59 | 14.28
| 04.08 | 05.44 | 07.13 | 07.42 |1 09.21 | 10.15
| 22.47 | 21.02 | 19.12 | 16.28 | 14.56 | 14.29
| 04.11 | 05.47 | 07.16 | 07.46 ] 09.24 | 10.15
| 22.43 | 20.58 | 19.09 | 16.25 | 14.54 | 14.30
| 04.14 | 05.50 | 07.19 | 07.49 |1 09.27 | 10.15
| 22.40 | 20.55 | 19.05 | 16.22 | 14.52 | 14.31
| 04.17 | 05.53 | 07.22 | 07.52 | 09.30 | 10.15
| 22.37 | 20.51 | 19.02 | 16.19 | 14.49 | 14.33
| 04.21 | 05.56 | 07.25 | 07.55 ] 09.33 | 10.14
| 22.34 | 20.48 | 18.58 | 16.15 | 14.47 | 14.34
| 04.24 | 05.59 | 07.58 | 10.13
| 22.31 | 20.44 | 16.12 | 14.36
607 508 393 305 199 138

First time (hh:mm) with flicker (WTG causing flicker first time)
Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Licensed user:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377
SHADOW - Calendar

Calculation: Shadow_Pajukoski I VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH;37 (real case, No forest) Shadovv_ receptor: B - Lomarakennus B (Lampinkallio)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February |[March  |April | May |June | July JAugust | SeptembefOctober |NovembejDecember

1]10.12 | 09.04 | 07.33 | 06.44 | 04.59 | 03.22 | 03.01 | 04.27 | 06.02 | 07.28 | 08.01 | 09.36

11438 116.08  |17.38  |20.10  |21.42  |23.19  |23.49  |2227  |20.41 |18.54  |16.09 | 14.45

21011 | 09.01 | 07.29 | 06.40 | 04.55 | 03.20 | 03.03 | 04.30 | 06.05 | 07.31 | 08.04 | 09.38

| 14.40 ] 16.11 | 17.41 | 20.13 | 21.45 | 23.22 | 23.47 |22.24 2037 | 18.51 | 16.06 | 14.43

3] 10.10 | 08.58 | 07.26 | 06.37 | 04.52 | 03.17 | 03.05 | 04.33 | 06.08 | 07.34 | 08.08 | 09.41

| 14.42 | 16.14 | 17.44 | 20.16 | 21.48 | 23.25 | 23.46 | 22.21 | 20.34 | 18.47 | 16.02 | 14.41

411009 0855 |07.22 |06.33 |04.48 0315 |03.07 |0436 |06.11 |07.36 0811 | 09.44

| 14.44 | 16.18 | 17.47 | 20.19 | 21.52 | 23.27 | 23.44 | 22.17 | 20.30 | 18.44 | 15.59 | 14.40

5] 10.08 | 08.52 | 07.19 | 06.30 | 04.45 1 03.13 | 03.09 | 04.40 ] 06.13 | 07.39 | 08.14 | 09.46

| 14.47 | 16.21 | 17.50 | 20.22 | 21.55 | 23.30 | 23.42 |22.14 ] 20.26 | 18.40 | 15.56 | 14.38

6]10.06 | 08.49 |07.15 ]06.26  |04.42  ]03.10 |03.11  |04.43 |06.16  |07.42  |08.17 | 09.49

114.49 1624  |1753  |20.25 |21.58  |23.32  |23.40 |22.11  |2023 |1837 |1553 | 14.36

71 10.05 | 08.46 | 07.12 | 06.23 | 04.38 | 03.08 ] 03.13 | 04.46 | 06.19 | 07.45 ] 08.21 | 09.51

| 14.51 | 16.28 | 17.56 | 20.28 | 22.01 | 23.35 | 23.38 | 22.07 | 20.19 | 18.33 | 15.50 | 14.35

8110.03  |08.42 |]07.08 ]06.19  |04.35 |03.06 |03.16 |04.49  |06.22 |07.48 | 08.24 | 09.53

| 1454  ]16.31 | 17.59 | 20.31 | 22.04  |23.37 | 23.36 | 22.04  ]20.16 | 18.30 | 15.47 | 14.33

911002 0839 |07.05 |06.15 |0432 |03.04 |03.18 |0452 |06.25 |07.51  |08.27 |09.56

| 14.56 | 16.34 | 18.02 | 20.34 | 22.08 | 23.39 | 23.34 | 22.01 | 20.12 | 18.26 | 15.44 | 14.32

10 | 10.00 | 08.36 | 07.01 | 06.12 | 04.28 | 03.03 | 03.21 | 04.55 | 06.28 | 07.54 | 08.30 | 09.58

| 14.59 | 16.37 | 18.05 | 20.37 | 22.11 | 23.41 | 23.31 | 21.57 | 20.09 | 18.23 | 15.40 | 14.31

11 ] 09.58 | 08.33 | 06.58 | 06.08 | 04.25 | 03.01 | 03.23 | 04.58 | 06.31 | 07.57 | 08.33 | 10.00

115.02 | 16.41 |18.08  |20.40 | 22.14 | 23.43  |23.29 |21.54 |20.05 |18.20  |1537  |14.29

12 | 09.56 | 08.30 | 06.54 | 06.05 | 04.22 | 03.00 | 03.26 | 05.01 | 06.34 | 08.00 | 08.37 | 10.02

| 15.05 | 16.44 | 18.11 | 20.43 | 22.17 | 23.45 | 23.27 | 21.50 | 20.02 | 18.16 | 15.34 | 14.29

13| 09.54 | 08.26 | 06.51 | 06.01 | 04.18 | 02.57 | 03.29 | 05.05 | 06.36 | 08.03 | 08.40 | 10.04

| 15.07 | 16.47 | 18.14 | 20.46 | 22.21 | 23.47 | 23.24 | 21.47 | 19.58 | 18.13 | 15.31 | 14.28

1410952 | 0823 | 0647 |0558 |04.15 |0256 |03.32 |05.08 |06.39 |08.06  ]08.43  |10.05

| 15.10 | 16.50 | 18.17 | 20.49 | 22.24 | 23.48 | 23.21 | 21.44 | 19.55 | 18.09 | 15.29 | 14.27

15 | 09.50 | 08.20 | 06.44 10554 | 04.12 | 02.55 | 03.35 ] 05.11 | 06.42 | 08.09 | 08.46 | 10.07

| 15.13 | 16.54 | 18.20 | 20.52 | 22.27 | 23.50 | 23.19 | 21.40 ] 19.51 | 18.06 | 15.26 | 14.26

16 | 09.47 | 08.17 |06.40  ]0551  |04.09 |0254 |03.37 |0514 |06.45  |08.12  |08.50 | 10.08

115.16 | 16.57 |18.23 2055  |22.30 |2351  |23.16  |21.37  |19.47 |18.02  |1523 | 14.26

17 | 09.45 ] 08.13 | 06.37 | 05.47 | 04.06 | 02.54 | 03.40 | 05.17 | 06.48 | 08.15 | 08.53 | 10.10

| 15.19 | 17.00 | 18.26 | 20.58 | 22.33 | 23.52 | 23.13 | 21.33 | 19.44 | 17.59 | 15.20 | 14.26

18 ] 09.43 | 08.10 | 06.33 | 05.44 | 04.02 | 02.53 | 03.43 | 05.20 | 06.51 | 08.18 | 08.56 | 10.11

| 15.22 | 17.03 | 18.29 | 21.01 | 22.37 | 23.53 | 23.11 | 21.30 | 19.40 | 17.55 | 15.17 | 14.25

191 09.40 | 08.07 ]06.30  |05.40  |03.59  |0253  |03.46 |0523 |06.54 |08.21  |0859  |10.12

| 15.26 | 17.07 | 18.32 | 21.04 | 22.40 | 23.53 | 23.08 | 21.26 | 19.37 | 17.52 | 15.14 | 14.25

20 | 09.38 | 08.03 | 06.26 | 05.37 | 03.56 | 02.53 | 03.49 | 05.26 | 06.56 | 08.24 | 09.02 ] 10.13

| 15.29 | 17.10 | 18.35 | 21.07 | 22.43 | 23.54 | 23.05 | 21.23 ]119.33 | 17.49 | 15.12 | 14.25

21109.35 |08.00 |06.23 |0533 |03.53 |0253 |03.52 |0529 |06.59 |08.27  ]09.06 |10.14

11532 |17.13 1838  |21.11  |22.46  |2354  |23.02 |21.19 |19.30 |17.45 |15.09 | 14.26

22109.32 | 07.56 | 06.19 | 05.30 | 03.50 |1 02.53 | 03.55 | 05.32 ] 07.02 | 08.30 | 09.09 | 10.14

| 15.35 117.16 | 18.41 |21.14 | 22.49 | 23.55 | 22.59 | 21.16 ] 19.26 | 17.42 | 15.06 | 14.26

23]09.30 | 07.53 | 06.16 | 05.26 | 03.47 | 02.54 | 03.59 | 05.35 | 07.05 | 08.33 |1 09.12 | 10.15

| 15.38 |117.19 | 18.44 | 21.17 | 22.53 | 23.55 | 22.56 | 21.12 ] 19.23 | 17.39 | 15.04 | 14.27

24109.27 |0750 |06.12  |0523 |03.44  |0254  |04.02 |0538 |07.08 |08.36  |09.15 |10.15

| 15.42 |17.22 | 18.47 | 21.20 | 22.56 | 23.54 | 22.53 | 21.09 | 19.19 | 17.35 | 15.01 | 14.27

25109.24 | 07.46 | 06.09 | 05.19 | 03.41 | 02.55 | 04.05 | 05.41 ] 07.11 | 07.39 ] 09.18 | 10.15

| 15.45 | 17.25 | 18.50 | 21.23 | 22.59 | 23.54 | 22.50 | 21.05 ] 19.16 | 16.32 | 14.59 | 14.28

2609.22 |07.43 |06.05 |05.16  |03.38 |02.56 |04.08 |0544  |07.13  |07.42  |09.21  |10.15

115.48  |17.29 1853  |21.26  |23.02  |2354  |22.47  |21.02  |19.12 |16.28 | 1456 | 14.29

271 09.19 1 07.39 | 06.02 | 05.12 ] 03.35 | 02.57 | 04.11 | 05.47 | 07.16 | 07.46 | 09.24 | 10.15

| 15.51 117.32 | 18.55 | 21.29 | 23.05 | 23.53 | 22.43 | 20.58 | 19.09 | 16.25 | 14.54 | 14.30

28] 09.16 | 07.36 | 05.58 | 05.09 | 03.33 | 02.58 | 04.14 | 05.50 | 07.19 | 07.49 |1 09.27 | 10.15

| 15.55 117.35 | 18.58 | 21.32 | 23.08 | 23.52 | 22.40 | 20.55 | 19.05 | 16.22 | 14.52 | 14.32

29109.13 | |06.54  ]05.06  |03.30 ]|03.00 |04.17 ]0553  |07.22 |07.52  ]09.30 | 10.14

| 15.58 | | 20.01 | 21.36 | 23.11 | 23.51 | 22.37 | 20.51 | 19.01 | 16.19 | 14.49 | 14.33

30 | 09.10 | | 06.51 | 05.02 | 03.27 | 03.00 | 04.21 | 05.56 | 07.25 | 07.55 ] 09.33 | 10.14

| 16.01 | | 20.04 | 21.39 12314 | 23.50 | 22.34 | 20.48 | 18.58 | 16.15 | 14.47 | 14.34

31109.07 | 106.47 | 10325 | 10424 10559 | 10758 | ]10.13

116.04 | |20.07 | 12317 | 12231 2044 | |16.12 | | 14.36

Potential sun hours | 172 | 238 | 363 | 451 | 568 | 622 | 607 | 508 | 393 | 305 | 199 | 138
Total, worst case | | | | | | | | | | | |
Sun reduction | | | | | | | | | | | |
Oper. time red. | I I I I I I I I I I I
Wind dir. red. | | | | | | | | | | | |
Total reduction | | | | | | | | | | | |
Total, real | I | [ [ I | [ [ | [ [

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:

Pajukoski tv-hanke

SHADOW - Calendar

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest) Shadow receptor: C - Lomarakennus C (Latvalampi)
Assumptions for shadow calculations

Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377

Sunshine probability S (Average daily sunshine hours) [LULEA]

Jan Feb Mar

Apr

May Jun Jul

Aug Sep Oct

Nov Dec

0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time

N NNE ENE E ESE SSE S

SSW WSW W WNW NNW Sum

564 412 414 434 580 826 955 1032 927 759 646 672 8221
|January | February |March 1 April | May |June
1]10.12 | 09.04 13.23 (8) | 07.33 15.36 (7) | 06.44 18.18 (18) | 04.59 | 03.22
| 14.39 | 16.08 27 13.50(8) | 17.38 26 16.02 (7) | 20.10 22 18.40 (18) | 21.42 | 23.19
21011 | 09.01 13.24 (8) | 07.29 15.37 (7) | 06.40 18.19 (18) | 04.55 | 03.20
| 14.41 | 16.11 27 13.51(8) | 17.41 23 16.00 (7) | 20.13 18 18.37 (18) | 21.45 | 23.22
3] 10.10 | 08.58 13.25 (8) | 07.26 15.38 (7) | 06.37 18.22 (18) | 04.52 | 03.17
| 14.43 116.15 25 13.50(8) |17.44 20  1558(7)|20.16 13 18.35(18) | 21.48  |23.25
4]10.09 | 08.55 13.25 (8) | 07.22 15.41 (7) | 06.33 | 04.49 | 03.15
| 14.45 116.18 24 13.49(8)|17.47 16  15.57 (7) | 20.19 | 21.51 | 23.27
5] 10.08 | 08.52 13.26 (8) | 07.19 15.44 (7) | 06.30 | 04.45  ]03.13
| 14.47 ]16.21 22 13.48(8) | 17.50 9 1553 (7) | 20.22 |21.55  ]23.30
6| 10.06 | 08.49 13.28 (8) | 07.15 | 06.26 | 04.42 | 03.11
| 14.49 | 16.24 20 13.48(8) | 17.53 | 20.25 | 21.58 | 23.32
71 10.05 | 08.46 13.30 (8) | 07.12 | 06.23 | 04.38 | 03.09
| 14.52 116.28 16 13.46 (8) | 17.56 | 20.28 122.01  ]23.35
8] 10.03 | 08.42 13.32 (8) | 07.08 | 06.19 | 04.35 | 03.07
| 14.54 | 16.31 12 13.44 (8) | 17.59 | 20.31 | 22.04 | 23.37
9]10.01 | 08.39 | 07.05 | 06.16 | 04.32 | 03.05
| 14.57 | 16.34 | 18.02 | 20.34 | 22.08 | 23.39
10 | 10.00 | 08.36 | 07.01 | 06.12 | 0428  ]03.03
| 14.59 | 16.38 | 18.05 | 20.37 |22.11 | 2341
11 ] 09.58 | 08.33 | 06.58 | 06.08 | 04.25 | 03.01
| 15.02 | 16.41 | 18.08 | 20.40 | 22.14 | 23.43
12 | 09.56 | 08.30 | 06.54 | 06.05 19.51 (17) | 04.22 | 03.00
| 15.05 | 16.44 | 18.11 | 20.43 9  20.00 (17) | 22.17 | 23.45
13| 09.54 13.29 (8) | 08.26 | 06.51 | 06.01 19.48 (17) | 04.19 | 02.57
| 15.08 4  13.33 (8) | 16.47 | 18.14 | 20.46 14 20.02 (17) | 22.20 | 23.46
14 | 09.52 13.27 (8) | 08.23 15.48 (7) | 06.47 | 05.58 19.46 (17) | 04.15 | 02.56
| 15.11 10 13.37(8) | 16.51 4 1552 (7) | 18.17 | 20.49 18  20.04 (17) | 22.24 | 23.48
15 | 09.49 13.26 (8) | 08.20 15.43 (7) | 06.44 | 05.54 19.45 (17) | 04.12 | 02.55
|15.14 13 13.39(8) | 16.54 13 15.56 (7) | 18.20 |20.52 20 20.05(17) | 22.27 | 23.49
16 | 09.47 13.25 (8) | 08.16 15.41 (7) | 06.40 | 05.51 19.43 (17) | 04.09 | 02.55
| 15.17 16  13.41 (8) | 16.57 17  15.58 (7) | 18.23 | 20.55 22 20.05(17) | 22.30 | 23.50
17 | 09.45 13.24 (8) | 08.13 15.40 (7) | 06.37 17.27 (18) | 05.47 19.43 (17) | 04.06 | 02.54
| 15.20 19 13.43(8) | 17.00 21 16.01(7) | 18.26 13 17.40 (18) | 20.58 23 20.06 (17) | 22.33 | 23.52
18 | 09.42 13.23 (8) | 08.10 15.38 (7) | 06.33 17.24 (18) | 05.44 19.42 (17) | 04.03 | 02.53
| 15.23 21 13.44 (8) | 17.03 24 16.02 (7) | 18.29 18 17.42 (18) | 21.01 24 20.06 (17) | 22.37 | 23.52
19 | 09.40 13.23 (8) | 08.07 15.37 (7) | 06.30 17.22 (18) | 05.40 19.41 (17) | 03.59 | 02.53
11526 22 13.45(8)|17.07 25 16.02(7)|18.32 22 17.44(18) |21.04 25 20.06 (17) | 22.40 | 23.53
20 | 09.38 13.23 (8) | 08.03 15.37 (7) | 06.26 17.20 (18) | 05.37 19.41 (17) | 03.56 | 02.53
11529 23 13.46(8)|17.10 27 16.04(7)|18.35 24 17.44(18) | 21.07 25 20.06 (17) | 22.43 | 23.54
21]09.35 13.22 (8) | 08.00 15.36 (7) | 06.23 17.18 (18) | 05.33 19.41 (17) | 03.53 | 02.53
| 15.32 25 13.47(8) | 17.13 28 16.04 (7) | 18.38 27 17.45(18) | 21.11 25 20.06 (17) | 22.46 | 23.54
22109.32 13.22 (8) | 07.56 15.35 (7) | 06.19 17.18 (18) | 05.30 19.41 (17) | 03.50 | 02.53
| 15.35 26 13.48 (8) | 17.16 29 16.04 (7) | 18.41 28 17.46 (18) | 21.14 24 20.05 (17) | 22.49 | 23.54
23] 09.30 13.22 (8) | 07.53 15.35 (7) | 06.16 17.17 (18) | 05.26 19.42 (17) | 03.47 | 02.54
| 15.38 26 13.48 (8) | 17.19 30 16.05(7) | 18.44 28 17.45(18) | 21.17 23 20.05 (17) | 22.52 | 23.54
241 09.27 13.22 (8) | 07.50 15.35 (7) | 06.12 17.17 (18) | 05.23 19.41 (17) | 03.44 | 02.55
|15.42 27 13.49(8)|17.22 29 16.04(7)|18.47 29 17.46 (18) |21.20 22  20.03 (17) | 22.55 | 23.54
25 | 09.24 13.21 (8) | 07.46 15.34 (7) | 06.09 17.16 (18) | 05.19 19.42 (17) | 03.41 | 02.55
| 15.45 28 13.49 (8) | 17.25 30 16.04 (7) | 18.50 29 17.45(18) | 21.23 21  20.03 (17) | 22.59 | 23.54
26| 09.21 13.21(8) | 07.43 15.35 (7) | 06.05 17.16 (18) | 05.16 19.43 (17) | 03.39 | 02.56
| 15.48 29 1350 (8) | 17.29 29 16.04 (7) | 18.53 29 17.45(18) | 21.26 19 20.02 (17) | 23.02 | 23.53
271 09.19 13.21 (8) | 07.39 15.35 (7) | 06.02 17.15 (18) | 05.13 19.44 (17) | 03.36 | 02.57
| 15.51 29 13.50(8) | 17.32 28 16.03 (7) | 18.55 29 17.44 (18) | 21.29 16  20.00 (17) | 23.05 | 23.53
28] 09.16 13.22 (8) | 07.36 15.35 (7) | 05.58 17.16 (18) | 05.09 19.46 (17) | 03.33 | 02.59
| 15.55 29 13,51 (8) | 17.35 27 16.02 (7) | 18.58 28 17.44 (18) | 21.32 12 19.58 (17) | 23.08 | 23.52
29 ] 09.13 13.22 (8) | | 06.54 18.16 (18) | 05.06 19.50 (17) | 03.30 | 03.00
11558 29 13.51(8) | 12001 27 18.43 (18) | 21.36 5 19.55 (17) | 23.11 | 23.51
30 | 09.10 13.22 (8) | | 06.51 18.17 (18) | 05.02 103.27  ]03.00
| 16.01 29 13,51 (8) | | 20.04 25 18.42 (18) | 21.39 | 23.13 | 23.50
31]09.07 13.23 (8) | | 06.47 18.17 (18) | | 03.25 |
| 16.05 28 1351 (8) | | 20.07 24 18.41 (18) | | 23.16 |
Potential sun hours | 172 | 238 | 363 | 451 | 568 | 621
Total, worst case | 433 | 534 | 474 | 400 | |
Sun reduction | 0,11 | 0,31 | 0,36 | 0,43 | |
Oper. time red. | 0,94 | 0,94 | 0,94 | 0,94 | |
Wind dir. red. | 0,64 | 0,63 | 0,61 | 0,61 | |
Total reduction | 0,07 | 0,18 | 0,21 | 0,25 | |
Total, real | 28 | 97 | 98 | 99 | |

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

Day in month Sun rise (hh:mm)

Sun set (hh:mm)

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

(WTG causing flicker first time)

Minutes with flicker (WTG causing flicker last time)

2120231706/5  WINAPRO ‘
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Calculated:

22.11.2023 17.03/3.6.377

Project:

Pajukoski tv-hanke

SHADOW - Calendar

Calculation: Shadow_Pajukoski 11 VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest) Shadow receptor: C - Lomarakennus C (Latvalampi)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time

N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum

564 412 414 434 580 826 955 1032 927 759 646 672 8221
| July ] August | September | October I|November | December
11]03.02 | 04.27 | 06.02 | 07.28 | 08.01 | 09.35
| 23.48 | 22.27 | 20.41 | 18.54 | 16.09 | 14.45
2 03.03 | 04.30 | 06.05 | 07.31 | 08.04 13.07 (8) | 09.38
|23.47 | 22.24 | 20.37 | 18.51 | 16.06 1 13.08 (8) | 14.43
3]03.05 | 04.33 | 06.08 | 07.34 | 08.08 13.01 (8) | 09.41
12345 | 22.21 | 20.34 | 18.47 116.02 13 13.14(8) | 14.42
4]03.07 | 04.37 | 06.11 | 07.36 | 08.11 12.59 (8) | 09.44
| 23.44 | 22.17 | 20.30 | 18.44 | 15.59 17  13.16 (8) | 14.40
5]103.09 | 04.40 | 06.13 | 07.39 | 08.14 12.58 (8) | 09.46
12342 | 2214 | 20.26 | 18.40 |1556 20 13.18(8) | 14.38
6] 03.11 | 04.43 | 06.16 | 07.42 | 08.17 12.57 (8) | 09.49
| 23.40 | 22.11 | 20.23 | 18.37 | 15.53 22 13.19(8) | 14.36
703.14 | 04.46 | 06.19 | 07.45 | 08.20 12.56 (8) | 09.51
12338 | 22.07 | 20.19 | 18.33 11550 24 13.20 (8) | 14.35
8] 03.16 | 04.49 | 06.22 | 07.48 | 08.24 12.55 (8) | 09.53
| 23.36 | 22.04 | 20.16 | 18.30 | 15.47 26 13.21(8) | 14.33
9]03.19 | 04.52 | 06.25 18.16 (18) | 07.51 16.17 (7) | 08.27 12.55 (8) | 09.56
| 23.33 | 22.01 |20.12 12 18.28 (18) | 18.27 13 16.30 (7) | 15.44 27 13.22(8) | 14.32
10 | 03.21 | 04.55 | 06.28 18.13 (18) | 07.54 16.14 (7) | 08.30 12.55 (8) | 09.58
|2331 | 2157 |20.09 17 18.30(18) |18.23 18 16.32(7) | 1541 27 13.22(8) | 14.31
11 ] 03.24 | 04.58 | 06.31 18.11 (18) | 07.57 16.12 (7) | 08.33 12.54 (8) | 10.00
| 23.29 | 21.54 | 20.05 21 18.32(18) | 18.20 21 16.33(7) | 15.38 28 13.22(8) | 14.30
12 | 03.26 | 05.02 | 06.34 18.08 (18) | 08.00 16.10 (7) | 08.37 12.54 (8) | 10.02
| 23.26 | 21.50 | 20.02 24 18.32 (18) | 18.16 24 16.34 (7) | 15.35 29 13.23(8) | 14.29
13 ] 03.29 | 05.05 | 06.36 18.07 (18) | 08.03 16.09 (7) | 08.40 12.54 (8) | 10.03
| 23.24 | 21.47 | 19.58 26  18.33 (18) | 18.13 25 16.34 (7) | 15.32 29 13.23(8) | 14.28
14 | 03.32 | 05.08 19.56 (17) | 06.39 18.06 (18) | 08.06 16.07 (7) | 08.43 12.54 (8) | 10.05
| 23.21 | 21.43 8 20.04(17)|19.55 27 18.33(18)|18.09 28 16.35(7)|15.29 29 13.23(8) | 14.27
15| 03.35 ] 05.11 19.53 (17) | 06.42 18.05 (18) | 08.09 16.07 (7) | 08.46 12.54 (8) | 10.07
12319  |21.40 13 20.06(17) | 1951 29 18.34(18) | 18.06 29 16.36(7) | 1526 29 13.23(8) | 14.27
16 | 03.38 | 05.14 19.51 (17) | 06.45 18.05 (18) | 08.12 16.07 (7) | 08.49 12.54 (8) | 10.08
| 23.16 | 21.37 17 20.08 (17) | 19.47 29 18.34 (18) | 18.02 29 16.36 (7) | 15.23 29 13.23(8) | 14.26
17 | 03.41 | 05.17 19.49 (17) | 06.48 18.04 (18) | 08.15 16.06 (7) | 08.53 12.55 (8) | 10.09
| 23.13 | 21.33 19 20.08 (17) | 19.44 29 18.33(18) | 17.59 29 16.35(7) | 15.20 28 13.23(8) | 14.26
18 | 03.44 | 05.20 19.48 (17) | 06.51 18.03 (18) | 08.18 16.06 (7) | 08.56 12.55 (8) | 10.11
| 23.10 | 21.30 21 20.09 (17) | 19.40 30 18.33(18) | 17.56 29 16.35(7) | 15.17 28 13.23(8) | 14.26
19 | 03.47 | 05.23 19.47 (17) | 06.54 18.03 (18) | 08.21 16.06 (7) | 08.59 12.56 (8) | 10.12
| 23.07 12126 23 20.10(17) | 19.37 30 18.33(18) |17.52 29 16.35(7)|15.15 26 13.22(8) | 14.26
20 | 03.50 | 05.26 19.47 (17) | 06.56 18.03 (18) | 08.24 16.06 (7) | 09.02 12.57 (8) | 10.13
123.05 |21.23 24 2011(17)]|19.33 29 18.32(18)|17.49 28 16.34(7)|15.12 26 13.23(8) | 14.26
21]03.53 | 05.29 19.46 (17) | 06.59 18.04 (18) | 08.27 16.07 (7) | 09.05 12.57 (8) | 10.13
| 23.02 | 21.19 24 20.10 (17) | 19.30 28 18.32(18) | 17.45 28 16.35(7) | 15.09 25 13.22(8) | 14.26
22| 03.56 | 05.32 19.45 (17) | 07.02 18.03 (18) | 08.30 16.07 (7) | 09.09 12.59 (8) | 10.14
| 22.59 | 21.16 25 20.10 (17) | 19.26 27 18.30 (18) | 17.42 26  16.33(7) | 15.06 23 13.22(8) | 14.26
23] 03.59 | 05.35 19.45 (17) | 07.05 18.04 (18) | 08.33 16.07 (7) | 09.12 12.59 (8) | 10.14
|2256  |21.12 25 20.10(17)|19.23 25 18.29(18) |17.39 25 16.32(7)|15.04 22 13.21(8) | 14.27
241 04.02 | 05.38 19.45 (17) | 07.08 18.05 (18) | 08.36 16.08 (7) | 09.15 13.01 (8) | 10.15
| 22.53 121.09 24 20.09(17) |19.19 22 18.27(18)|17.35 23 16.31(7)|15.01 20 13.21(8) | 14.28
25 | 04.05 | 05.41 19.45 (17) | 07.11 18.06 (18) | 07.39 15.09 (7) | 09.18 13.02 (8) | 10.15
12249  |21.05 24 20.09(17)|19.16 19 18.25(18)|16.32 20 1529 (7)|14.59 19 13.21(8) | 14.28
26104.08 | 05.44 19.45 (17) | 07.13 18.08 (18) | 07.42 15.11 (7) | 09.21 13.03 (8) | 10.15
| 22.46 | 21.02 24 20.09 (17) | 19.12 15 18.23 (18) | 16.29 17 15.28 (7) | 14.57 16 13.19 (8) | 14.29
27 ] 04.11 | 05.47 19.46 (17) | 07.16 18.11 (18) | 07.45 15.13 (7) | 09.24 13.05 (8) | 10.15
| 22.43 | 20.58 22 20.08 (17) | 19.09 8 18.19 (18) | 16.25 12 15.25(7) | 14.54 13 13.18(8) | 14.31
28104.14 | 05.50 19.46 (17) | 07.19 | 07.49 | 09.27 13.07 (8) | 10.15
| 22.40 | 20.55 20 20.06 (17) | 19.05 | 16.22 | 14.52 10 13.17(8) | 14.32
29]04.18 | 05.53 19.47 (17) | 07.22 | 07.52 | 09.30 13.10 (8) | 10.14
| 22.37 | 20.51 18  20.05 (17) | 19.02 | 16.19 | 14.50 4 13.14 (8) | 14.33
300421 | 05.56 19.48 (17) | 07.25 | 07.55 ] 09.33 | 10.14
|22.34  |2048 15 20.03 (17) | 18.58 | 16.15 | 14.48 | 14.35
31| 04.24 | 05.59 19.51 (17) | | 07.58 | | 10.13
| 22.30 | 20.44 9 20.00(17) | | 16.12 | | 14.36
Potential sun hours | 607 | 508 | 393 | 305 | 199 | 139
Total, worst case | | 355 | 447 | 453 | 610 |
Sun reduction | | 0,42 | 0,32 | 0,28 | 0,18 |
Oper. time red. | | 0,94 | 0,94 | 0,94 | 0,94 |
Wind dir. red. | | 0,61 | 0,61 | 0,62 | 0,64 |
Total reduction | | 0,24 | 0,19 | 0,16 | 0,11 |
Total, real | | 86 | 83 | 75 | 68 |

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

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

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

Pajukoski tv-hanke

SHADOW - Calendar

Licensed user:

FCG Finnish Consulting Group Oy
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FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest) Shadow receptor: D - Asuinrakennus D (Noppala)
Sunshine probability S (Average daily sunshine hours) [LULEA]

Assumptions for shadow calculations

|January |February |March

111012

| 14.39

21011

| 14.41

3] 10.10

| 14.43

4]10.09

| 14.45

51 10.07

| 14.48

6| 10.06

| 14.50

71 10.04

| 14.52

8] 10.03

| 14.55

9]10.01

| 14.57

10 | 09.59

| 15.00

11 ] 09.58

| 15.03

12 | 09.56

| 15.05

13| 09.54

| 15.08

14 | 09.51

| 15.11

15 | 09.49

| 15.14

16 | 09.47

| 15.17

17 | 09.45

| 15.20

18 | 09.42

| 15.23

19 | 09.40

| 15.26

20 | 09.37

| 15.29

21]09.35

| 15.33

22109.32

| 15.36

23]09.30

| 15.39

241 09.27

| 15.42

25 | 09.24

| 15.45

261 09.21

| 15.49

271 09.19

| 15.52

28] 09.16

| 15.55

29 ] 09.13

| 15.58

30 | 09.10

| 16.02

31]09.07

| 16.05

Potential sun hours | 173
Total, worst case |
Sun reduction |
Oper. time red. |
Wind dir. red. |
Total reduction |
Total, real |

] 09.04
| 16.08
] 09.01
] 16.12
| 08.58
| 16.15
] 08.55
] 16.18
] 08.52
| 16.22
| 08.49
| 16.25
] 08.46
| 16.28
] 08.42
| 16.31
] 08.39
] 16.35
| 08.36
| 16.38
] 08.33
| 16.41
] 08.30
| 16.44
] 08.26
| 16.48
] 08.23
] 16.51
] 08.20
| 16.54
] 08.16
| 16.57
] 08.13
| 17.01
] 08.10
| 17.04
] 08.07
| 17.07
] 08.03
| 17.10
] 08.00
]17.13
] 07.56
|17.16
] 07.53
| 17.19
] 07.50
|17.23
| 07.46
| 17.26
| 07.43
] 17.29
] 07.39
]17.32
] 07.36
|17.35

239

| 07.33
| 17.38
| 07.29
| 17.41
| 07.26
| 17.44
| 07.22
| 17.47
| 07.19
| 17.50
| 07.15
| 17.53
| 07.12
| 17.56
| 07.08
| 17.59
| 07.05
| 18.02
| 07.01
| 18.05
| 06.58
| 18.08
| 06.55
| 18.11
| 06.51
| 18.14
| 06.48
| 18.17
| 06.44
| 18.20
| 06.40
| 18.23
| 06.37
| 18.26
| 06.33
| 18.29
| 06.30
| 18.32
| 06.26
| 18.35
| 06.23
| 18.38
| 06.19
| 18.41
| 06.16
| 18.44
| 06.12
| 18.47
| 06.09
| 18.50
| 06.05
| 18.53
| 06.02
| 18.56
| 05.58
| 18.59
| 06.55
| 20.01
| 06.51
| 20.04
| 06.48
| 20.07
363

1 April

| 06.44
| 20.10
| 06.41
| 20.13
| 06.37
| 20.16
| 06.33
| 20.19
| 06.30
| 20.22
| 06.26
| 20.25
| 06.23
| 20.28
| 06.19
| 20.31
| 06.16
| 20.34
| 06.12
| 20.37
| 06.09
| 20.40
| 06.05
| 20.43
| 06.02
| 20.46
| 05.58
| 20.49
| 05.55
| 20.52
| 05.51
| 20.55
| 05.48
| 20.58
| 05.44
| 21.01
| 05.41
| 21.04
| 05.37
| 21.07
| 05.34
| 21.10
| 05.30
| 21.14
| 05.27
| 21.17
| 05.23
| 21.20
| 05.20
| 21.23
| 05.16
| 21.26
| 05.13
| 21.29
| 05.09
| 21.32
| 05.06
| 21.35
| 05.03
| 21.39

450

10
15
19
22
23
24
26
26
26
26
26
25
24
23
21

19

355
0,43
0,94
0,62
0,25

89

|May

] 04.59
| 21.42
| 04.56
| 21.45
| 04.52
| 21.48
| 04.49
| 21.51
| 04.46
| 21.55
| 04.42
| 21.58
] 04.39
| 22.01
| 04.36
| 22.04
] 04.32
| 22.07
| 04.29
| 22.11
| 04.26
| 22.14
] 04.22
| 22.17
| 04.19
| 22.20
| 04.16
| 22.23
20.04 (2) | 04.13
20.14 (2) | 22.27
20.02 (2) | 04.09
20.17 (2) | 22.30
19.59 (2) | 04.06
20.18 (2) | 22.33
19.58 (2) | 04.03
20.20 (2) | 22.36
19.57 (2) | 04.00
20.20 (2) | 22.39
19.57 (2) | 03.57
20.21 (2) | 22.43
19.55 (2) | 03.54
20.21 (2) | 22.46
19.55 (2) | 03.51
20.21 (2) | 22.49
19.55 (2) | 03.48
20.21 (2) | 22.52
19.55 (2) | 03.45
20.21 (2) | 22.55
19.54 (2) | 03.42
20.20 (2) | 22.58
19.54 (2) | 03.39
20.19 (2) | 23.01
19.55 (2) | 03.36
20.19 (2) | 23.04
19.55 (2) | 03.34
20.18 (2) | 23.07
19.56 (2) | 03.31
20.17 (2) | 23.10
19.57 (2) | 03.28
20.16 (2) | 23.13
] 03.26
| 23.16

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

Jan Feb Mar Apr
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

17

13

11
14
16
18
19
21
22
23
24
24
25
25
26
310
0,48
0,94

0,62
0,28

|June

19.58 (2) | 03.23
20.15 (2) | 23.19
20.00 (2) | 03.21
20.13 (2) | 23.21
20.03 (2) | 03.18
20.10 (2) | 23.24
] 03.16
| 23.27
] 03.14
| 23.29
] 03.11
] 23.32
] 03.09
| 23.34
] 03.07
| 23.36
] 03.06
| 23.38
] 03.04
| 23.40
] 03.02
| 23.42
] 03.01
| 23.44
] 02.58
| 23.46
] 02.57
| 23.47
| 02.56
| 23.49
] 02.55
| 23.50
] 02.55
| 23.51
04.50 (9) | 02.54
04.55 (9) | 23.52
04.47 (9) | 02.54
04.58 (9) | 23.52
04.46 (9) | 02.54
05.00 (9) | 23.53
04.45 (9) | 02.54
05.01 (9) | 23.53
04.43 (9) | 02.54
05.01 (9) | 23.54
04.43 (9) | 02.55
05.02 (9) | 23.54
04.42 (9) | 02.55
05.03 (9) | 23.53
04.42 (9) | 02.56
05.04 (9) | 23.53
04.42 (9) | 02.57
05.05 (9) | 23.53
04.41 (9) | 02.58
05.05 (9) | 23.52
04.41 (9) | 03.00
05.05 (9) | 23.51
04.41 (9) | 03.00
05.06 (9) | 23.50
04.41 (9) | 03.01
05.06 (9) | 23.49
04.40 (9) |
05.06 (9) |
621
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May

26
26
26
26
27
26
26
26
26
26
27
32
35
35
37
38
37
38
38
40
39
39
39
38
38
39
37
36
35

34

992
0,51
0,94
0,63
0,30

299

Jun  Jul Aug Sep Oct Nov Dec

04.41 (9)
05.07 (9)
04.41 (9)
05.07 (9)
04.41 (9)
05.07 (9)
04.41 (9)
05.07 (9)
04.41 (9)
05.08 (9)
04.42 (9)
05.08 (9)
04.41 (9)
05.07 (9)
04.42 (9)
05.08 (9)
04.42 (9)
05.08 (9)
04.42 (9)
05.08 (9)
04.42 (9)
22.20 (3)
04.43 (9)
22.24 (3)
04.43 (9)
22.25 (3)
04.44 (9)
22.26 (3)
04.43 (9)
22.26 (3)
04.44 (9)
22.28 (3)
04.45 (9)
22.28 (3)
04.44 (9)
22.28 (3)
04.44 (9)
22.28 (3)
04.44 (9)
22.29 (3)
04.46 (9)
22.30 (3)
04.46 (9)
22.30 (3)
04.45 (9)
22.30 (3)
04.46 (9)
22.30 (3)
04.46 (9)
22.30 (3)
04.46 (9)
22.30 (3)
04.46 (9)
22.29 (3)
04.46 (9)
22.29 (3)
04.46 (9)
22.28 (3)
04.46 (9)
22.28 (3)

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

Pajukoski tv-hanke

SHADOW - Calendar

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest) Shadow receptor: D - Asuinrakennus D (Noppala)
Sunshine probability S (Average daily sunshine hours) [LULEA]

Jan Feb Mar Apr
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Assumptions for shadow calculations

| July

11]03.03

| 23.48

2] 03.04

| 23.46

3]03.06

| 23.45

4]03.08

| 23.43

51 03.10

| 23.41

6] 03.12

| 23.39

7103.15

| 23.37

8] 03.17

| 23.35

9]03.19

| 23.33

10 | 03.22

| 23.31

11 ] 03.24

| 23.28

12 | 03.27

| 23.26

13 ] 03.30

| 23.23

14 | 03.33

| 23.21

15| 03.35

| 23.18

16 | 03.38

| 23.16

17 | 03.41

| 23.13

18 | 03.44

| 23.10

19 | 03.47

| 23.07

20 | 03.50

| 23.04

21]03.53

| 23.01

22| 03.56

| 22.58

23] 03.59

| 22.55

241 04.02

| 22.52

25 | 04.06

| 22.49

26 | 04.09

| 22.46

271 04.12

| 22.43

28| 04.15

| 22.40

29]04.18

| 22.37

30 | 04.21

| 22.33

31| 04.24

| 22.30

Potential sun hours | 606
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

30
26
26
26
26
27
26
27
26
26
26
26
26
25
25
24
24
22
22
21
19
18
16

13

581
0,49
0,94
0,62
0,28
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] August

04.46 (9) | 04.28
22.26 (3) | 22.27
04.47 (9) | 04.31
05.13 (9) | 22.24
04.47 (9) | 04.34
05.13 (9) | 22.20
04.47 (9) | 04.37
05.13 (9) | 22.17
04.48 (9) | 04.40
05.14 (9) | 22.14
04.47 (9) | 04.43
05.14 (9) | 22.11
04.48 (9) | 04.46
05.14 (9) | 22.07
04.47 (9) | 04.50
05.14 (9) | 22.04
04.48 (9) | 04.53
05.14 (9) | 22.00
04.48 (9) | 04.56
05.14 (9) | 21.57
04.49 (9) | 04.59
05.15 (9) | 21.54
04.49 (9) | 05.02
05.15 (9) | 21.50
04.49 (9) | 05.05
05.15 (9) | 21.47
04.50 (9) | 05.08
05.15 (9) | 21.43
04.50 (9) | 05.11
05.15 (9) | 21.40
04.50 (9) | 05.14
05.14 (9) | 21.37
04.50 (9) | 05.17
05.14 (9) | 21.33
04.51 (9) | 05.20
05.13 (9) | 21.30
04.52 (9) | 05.23
05.14 (9) | 21.26
04.52 (9) | 05.27
05.13 (9) | 21.23
04.53 (9) | 05.30
05.12 (9) | 21.19
04.54 (9) | 05.33
05.12 (9) | 21.16
04.55 (9) | 05.36
05.11 (9) | 21.12
04.56 (9) | 05.39
05.09 (9) | 21.09
04.59 (9) | 05.42
05.07 (9) | 21.05

| 05.44

| 21.02

| 05.47

| 20.58

| 05.50

| 20.55

] 05.53

] 20.51

| 05.56

| 20.48

] 05.59

| 20.44

Day in month Sun rise (hh:mm)

Sun set (hh:mm)

14
17
20
22
24
24
25
26
26
26
25
25
25
23
21
19
16

10

397
0,42
0,94
0,62
0,24

97

Minutes with flicker

Licensed user:

FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950

FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377

Operational time
N NNE ENE E ESE SSE S
564 412 414 434 580 826 955 1032 927 759 646 672 8221

May

| SeptembejOctober |Novembe]December

| 06.02
| 20.41
| 06.05
| 20.37
| 06.08
| 20.34
| 06.11
| 20.30
| 06.14
| 20.27
| 06.17
| 20.23
| 06.20
| 20.19
| 06.22
| 20.16
| 06.25
| 20.12
20.11 (2) | 06.28
20.20 (2) | 20.09
20.08 (2) | 06.31
20.22 (2) | 20.05
20.06 (2) | 06.34
20.23 (2) | 20.02
20.05 (2) | 06.37
20.25 (2) | 19.58
20.04 (2) | 06.40
20.26 (2) | 19.55
20.02 (2) | 06.42
20.26 (2) | 19.51
20.02 (2) | 06.45
20.26 (2) | 19.48
20.02 (2) | 06.48
20.27 (2) | 19.44
20.00 (2) | 06.51
20.26 (2) | 19.41
20.00 (2) | 06.54
20.26 (2) | 19.37
20.00 (2) | 06.57
20.26 (2) | 19.33
20.01 (2) | 06.59
20.26 (2) | 19.30
20.00 (2) | 07.02
20.25 (2) | 19.26
20.00 (2) | 07.05
20.25 (2) | 19.23
20.01 (2) | 07.08
20.24 (2) | 19.19
20.01 (2) | 07.11
20.22 (2) | 19.16
20.02 (2) | 07.14
20.21 (2) | 19.12
20.03 (2) | 07.16
20.19 (2) | 19.09
20.06 (2) | 07.19
20.16 (2) | 19.05
| 07.22
| 19.02
| 07.25
| 18.58

393

| 07.28
| 18.55
| 07.31
| 18.51
| 07.34
| 18.48
| 07.37
| 18.44
| 07.39
| 18.41
| 07.42
| 18.37
| 07.45
| 18.34
| 07.48
| 18.30
| 07.51
| 18.27
| 07.54
| 18.23
| 07.57
| 18.20
| 08.00
| 18.16
| 08.03
| 18.13
| 08.06
| 18.09
| 08.09
| 18.06
| 08.12
| 18.03
| 08.15
| 17.59
| 08.18
| 17.56
| 08.21
| 17.52
| 08.24
| 17.49
| 08.27
| 17.46
| 08.30
| 17.42
| 08.33
| 17.39
| 08.36
| 17.36
| 07.39
| 16.32
| 07.42
| 16.29
| 07.45
| 16.26
| 07.49
| 16.22
| 07.52
| 16.19
| 07.55
| 16.16
| 07.58
| 16.12
305

] 08.01
| 16.09
| 08.04
| 16.06
| 08.08
| 16.03
] 08.11
| 16.00
| 08.14
| 15.56
| 08.17
| 15.53
] 08.20
| 15.50
| 08.24
| 15.47
| 08.27
| 15.44
| 08.30
| 15.41
] 08.33
| 15.38
] 08.36
| 15.35
| 08.40
| 15.32
] 08.43
] 15.29
| 08.46
| 15.26
| 08.49
| 15.23
] 08.53
| 15.21
| 08.56
| 15.18
] 08.59
| 15.15
] 09.02
| 15.12
] 09.05
| 15.10
] 09.08
| 15.07
] 09.11
| 15.04
] 09.15
| 15.02
] 09.18
| 14.59
] 09.21
| 14.57
] 09.24
| 14.55
| 09.27
| 14.52
] 09.30
| 14.50
] 09.32
| 14.48

199

First time (hh:mm) with flicker

Last time (hh:mm) with flicker
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] 09.35
| 14.46
] 09.38
| 14.44
] 09.41
| 14.42
] 09.43
| 14.40
| 09.46
| 14.39
] 09.48
| 14.37
] 09.51
| 14.35
] 09.53
| 14.34
| 09.55
| 14.33
] 09.57
| 14.31
| 09.59
| 14.30
] 10.01
| 14.29
| 10.03
| 14.29
| 10.05
| 14.28
| 10.06
| 14.27
| 10.08
| 14.27
| 10.09
| 14.26
| 10.10
| 14.26
] 10.11
| 14.26
]10.12
| 14.26
]10.13
| 14.27
| 10.14
| 14.27
| 10.14
| 14.28
| 10.14
| 14.28
] 10.15
| 14.29
] 10.15
| 14.30
| 10.15
| 14.31
] 10.14
| 14.32
| 10.14
| 14.34
]10.13
| 14.35
]10.13
| 14.37
139

Jun

Jul Aug Sep Oct Nov Dec

SSW WSW W WNW NNW Sum

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

Pajukoski tv-hanke

SHADOW - Calendar

Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest) Shadow receptor: E - Muu rakennus E (Noppala)
Assumptions for shadow calculations

|January |February |[March

1]10.12

| 14.39

211011

| 14.41

3]10.10

| 14.43

4 10.09

| 14.45

5] 10.07

| 14.48

6| 10.06

| 14.50

7110.04

| 14.52

810.03

| 14.55

9] 10.01

| 14.57

10 | 09.59

] 15.00

11 ] 09.58

| 15.03

12 ] 09.56

] 15.05

13| 09.54

| 15.08

14 | 09.51

]15.11

15 | 09.49

| 15.14

16 | 09.47

|15.17

17 ] 09.45

] 15.20

18 | 09.42

| 15.23

19 | 09.40

| 15.26

20 | 09.37

] 15.29

21109.35

| 15.33

221 09.32

] 15.36

23] 09.30

| 15.39

24| 09.27

| 15.42

251 09.24

] 15.45

26 | 09.21

| 15.49

271 09.19

] 15.52

28] 09.16

| 15.55

29| 09.13

| 15.58

30 | 09.10

| 16.02

31| 09.07

| 16.05

Potential sun hours | 173
Total, worst case |
Sun reduction |
Oper. time red. |
Wind dir. red. |
Total reduction |
Total, real |

| 09.04
| 16.08
| 09.01
| 16.12
| 08.58
| 16.15
| 08.55
| 16.18
| 08.52
| 16.22
| 08.49
| 16.25
| 08.46
| 16.28
| 08.42
| 16.31
| 08.39
| 16.35
| 08.36
| 16.38
| 08.33
| 16.41
| 08.30
| 16.44
| 08.26
| 16.48
| 08.23
| 16.51
| 08.20
| 16.54
| 08.16
| 16.57
| 08.13
| 17.01
| 08.10
| 17.04
| 08.07
| 17.07
| 08.03
| 17.10
| 08.00
| 17.13
| 07.56
| 17.16
| 07.53
| 17.20
| 07.50
| 17.23
| 07.46
|17.26
| 07.43
| 17.29
| 07.40
| 17.32
| 07.36
|17.35

|
|
|
|
|
|
| 239
|
|
|
|
|
|

107.33
]17.38
] 07.29
| 17.41
] 07.26
| 17.44
| 07.22
| 17.47
] 07.19
| 17.50
|07.15
| 17.53
|07.12
| 17.56
] 07.08
| 17.59
] 07.05
| 18.02
] 07.02
| 18.05
] 06.58
| 18.08
| 06.55
| 18.11
] 06.51
| 18.14
| 06.48
| 18.17
| 06.44
| 18.20
] 06.41
| 18.23
| 06.37
| 18.26
] 06.33
| 18.29
] 06.30
| 18.32
| 06.26
| 18.35
] 06.23
| 18.38
] 06.19
| 18.41
] 06.16
| 18.44
| 06.12
| 18.47
| 06.09
| 18.50
1 06.05
| 18.53
| 06.02
| 18.56
] 05.58
| 18.59
| 06.55
| 20.01
| 06.51
] 20.04
| 06.48
| 20.07
363

1 April

| 06.44
| 20.10
| 06.41
] 20.13
] 06.37
] 20.16
| 06.33
| 20.19
| 06.30
] 20.22
| 06.26
| 20.25
| 06.23
] 20.28
] 06.19
] 20.31
| 06.16
| 20.34
| 06.12
] 20.37
| 06.09
| 20.40
| 06.05
| 20.43
| 06.02
| 20.46
| 05.58
| 20.49
] 05.55
| 20.52
] 05.51
| 20.55
| 05.48
| 20.58
| 05.44
| 21.01
| 05.41
| 21.04
| 05.37
| 21.07
| 05.34
| 21.11
| 05.30
| 21.14
] 05.27
| 21.17
| 05.23
| 21.20
] 05.20
] 21.23
] 05.16
| 21.26
| 05.13
] 21.29
] 05.09
| 21.32
| 05.06
| 21.35
| 05.03
] 21.39

450

12
17
20
22
24

25

120
0,43
0,94
0,64
0,26

31

IMay

| 04.59
| 21.42
| 04.56
| 21.45
| 04.52
| 21.48
| 04.49
| 21.51
| 04.46
| 21.55
| 04.42
| 21.58
| 04.39
| 22.01
| 04.36
| 22.04
| 04.32
| 22.07
| 04.29
| 22.11
| 04.26
| 22.14
| 04.22
| 22.17
| 04.19
| 22.20
| 04.16
| 22.23
| 04.13
| 22.27
| 04.09
| 22.30
| 04.06
| 22.33
| 04.03
| 22.36
| 04.00
| 22.39
| 03.57
| 22.43
| 03.54
| 22.46
| 03.51
| 22.49
| 03.48
| 22.52
| 03.45
| 22.55
20.30 (2) | 03.42
20.42 (2) | 22.58
20.27 (2) | 03.39
20.44 (2) | 23.01
20.26 (2) | 03.36
20.46 (2) | 23.04
20.25 (2) | 03.34
20.47 (2) | 23.07
20.24 (2) | 03.31
20.48 (2) | 23.10
20.23 (2) | 03.28
20.48 (2) | 23.13
| 03.26
| 23.16
568

27
28
28
28
29
29
29
28
28
27
25
24
23
21
19
17
13

10

433
0,48
0,94
0,64
0,29

124

Sunshine probability S (Average daily sunshine hours) [LULEA]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

[June [July |August | SeptembdrOctober |NovembefDecember
20.22 (2) | 03.23 | 03.03 | 04.28 20.33(2) | 06.02 | 07.28 | 08.01  |09.35
20.49 (2) | 2319 | 23.48 12227 25 2058(2)|20.41  |18.55 | 16.09  |14.46
20.21(2) | 0321 | 03.04 1 04.31 20.31(2) | 0605 | 07.31 | 08.04  |09.38
2049 (2) | 23.21 | 23.46 12224 26 2057(2)]20.37 |1851 |16.06  |14.44
20.21(2) | 03.18 | 03.06 | 04.34 20.31(2) | 06.08 | 07.34  |08.08 |09.41
20.49 (2) | 2324 | 23.45 12220 27 20.58(2) |20.34  |18.48 | 16.03  |14.42
20.21(2) | 03.16 | 03.08 | 04.37 20.31(2) | 06.11 | 07.37 | 08.11  |09.43
20.49 (2) | 2327 | 23.43 12217 28 2059(2)|20.30 |18.44  |16.00 | 14.40
20.20 (2) | 03.14 | 03.10 | 04.40 20.30 (2) | 06.14 | 07.39 | 08.14 | 09.46
20.49 (2) [ 23.29 | 23.41 12214 28 2058(2)|20.27 |1841  |1557 | 14.39
20.20 (2) | 03.11 | 03.12 | 04.43 20.30 (2) | 06.17 | 07.42 | 08.17 | 09.48
20.49 (2) | 2332 | 23.39 12211 29 2059 (2)|20.23 |18.37  |1553  |14.37
20.20 (2) | 03.09 | 03.15 | 04.46 20.30 (2) | 0620 | 07.45 | 08.20 | 09.51
20.49 (2) | 23.34 | 23.37 12207 29 2059 (2)]20.19 |18.34 |1550  |14.35
20.20 (2) | 03.07 | 03.17 | 04.50 20.30 (2) | 06.22 | 07.48 | 0824  |09.53
20.48 (2) | 2336 | 23.35 122.04 28 20.58(2)|20.16 |18.30 | 1547  |14.34
20.21(2) | 03.06 | 03.19 | 04.53 20.30 (2) | 0625 | 07.51 | 08.27 | 09.55
20.49 (2) | 2338 | 23.33 122.00 28 20.58(2)|20.12  |18.27  |15.44  |14.33
20.21 (2) | 03.04 | 03.22 1 04.56 20.30 (2) | 06.28 | 07.54 | 08.30 | 09.57
20.48 (2) | 23.40 | 23.31 |21.57 28 2058(2)|20.09 |1823  |1541 | 14.32
20.22 (2) | 03.02 | 03.25 | 04.59 20.30 (2) | 06.31 | 07.57 | 08.33 | 09.59
20.47 (2) | 23.42 | 23.28 |21.54 27 2057(2)|20.05 |18.20 |15.38  |14.30
20.22 (2) | 03.01 | 03.27 1 05.02 20.30 (2) | 06.34 | 08.00 | 08.36 | 10.01
20.46 (2) | 23.44 | 23.26 12150 27 2057(2)]20.02 |18.16  |15.35  |14.29
20.23(2) | 02.58 | 03.30 | 05.05 20.31(2) | 06.37 | 08.03 |0840  |10.03
20.46 (2) | 23.46 | 23.23 | 21.47 25 20.56 (2) | 19.58 | 18.13 | 15.32 | 14.29
20.24 (2) | 0257 | 03.33 1 05.08 20.32(2) | 06.40 | 08.06 | 08.43  |10.05
20.45 (2) | 23.47 | 23.21 12143 24 2056 (2) |19.55 |18.09 |1529  |14.28
20.25 (2) | 02.56 | 03.35 1 05.11 20.32(2) | 06.42 | 08.09 | 08.46 | 10.06
20.44 (2) | 23.49 | 23.18 |21.40 22 2054(2)|19.51 |18.06  |15.26 | 14.27
20.26 (2) | 02.55 | 03.38 | 05.14 20.33 (2) | 06.45 | 08.12 | 08.49 | 10.08
20.43 (2) | 2350 | 23.16 12137 20 2053 (2)|19.48  |18.03 |1523  |14.27
20.28 (2) | 0255 | 03.41 105.17 20.35(2) | 06.48 | 08.15 | 08.53 | 10.09
2041 (2) | 2351  |23.13 12133 16 2051 (2) |19.44  |17.59  |15.21 | 14.27
20.30 (2) | 02.54 | 03.44 | 05.20 20.37(2) | 06.51 | 08.18  |0856  |10.10
20.40 (2) | 2352 | 23.10 12130 10 20.47(2) |19.41  |17.56 | 15.18 | 14.26
102.54 | 03.47 1 05.24 106,54  |0821  |08.59  |10.11
12352 | 23.07 | 21.26 119.37  |17.52  |1515 | 14.26
10254 | 03.50 | 05.27 10657  |08.24  ]09.02  |10.12
12353  |23.04 | 21.23 11933  |17.49  |15.12 | 14.26
| 02.54 | 03.53 | 05.30 | 06.59 | 08.27 | 09.05 | 10.13
12353 | 23.01 | 21.19 119.30  |17.46 | 1510 | 14.27
10254 | 03.56 1 05.33 107.02 |0830 |09.08 |10.14
12354 | 2258 |21.16 119.26  |17.42  |1507  |14.27
10255 | 03.59 | 05.36 107.05 0833 |09.11  |10.14
12354  |2255 | 21.12 119.23  |17.39 | 1504 | 14.28
102.56 | 04.02 1 05.39 107.08  |08.36 |09.15 |10.14
12353 | 2252 | 21.09 11919  |17.36 | 15.02 | 14.28
10256 | 04.06 20.43 (2) | 05.42 ]07.11  |07.39  |09.18  |10.15
12353 | 2249 5 20.48 (2) | 21.05 119.16  |16.32 | 1459 | 14.29
10257 | 04.09 20.39 (2) | 05.45 10714 |07.42 |09.21 | 10.15
12353  |22.46 12 2051 (2) | 21.02 119.12  |1629 | 1457 | 14.30
102,58 | 04.12 20.38 (2) | 05.47 10716 | 07.45 | 09.24 | 10.14
12352 |2243 15 20.53(2)|20.58 119.09 |16.26  |1455  |14.31
103.00 |04.15 20.36 (2) | 05.50 107.19 | 07.49  |09.27  |10.14
12351  |2240 18 20.54(2) | 20.55 119.05  |1622  |1452 | 14.32
103.00 | 04.18 20.35 (2) | 05.53 10722 0752 ]09.30 |10.14
12350  |22.37 20 20.55(2) | 20.51 119.02  |16.19 | 1450 | 14.34
10301 |04.21 20.34 (2) | 05.56 |07.25  |07.55 |09.32  |10.13
12349 2233 22 20.56 (2) | 20.48 11858  |16.16 | 14.48 | 14.35
| | 04.24 20.33 (2) | 05.59 | |0758 | ] 10.13
| 12230 24 20.57 (2) | 20.44 | 11613 | | 14.37
| 621 | 606 | 507 | 393 | 305 | 199 | 139
I | 116 | 447 I I | I
I | 0,49 | 0,42 I I | I
| | 0,94 | 0,94 | | | |
| | 0,64 | 0,64 | | | |
| | 0,29 | 0,25 | | | |
| | 34 | 112 | | | |

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

Day in month Sun rise (hh:mm)
Sun set (hh:mm)
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Minutes with flicker

First time (hh:mm) with flicker (WTG causing flicker first time)

Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Licensed user:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377
SHADOW - Calendar

Calculation: Shadow_Pajukoski I VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH;37 (real case, No forest) Shadovv_ receptor: F - Asuinrakennus F (Maijannevantie)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

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

1]10.12 | 09.04 |1 07.33 | 06.44 | 04.59 | 03.23 | 03.03 04.20 (2) | 04.28 | 06.02 | 07.28 | 08.01 | 09.35

11440 ]16.09  |17.38  |20.11  |21.42  |23.19 12348 19 04.39(2) | 22.27  |20.41  |1855  |16.10 | 14.46

211011  ]09.01  |07.29  |06.41  |0456  |03.21 04.22 (2) | 03.05 04.20 (2) | 0431 | 06.05 |07.31 | 08.05 |09.38

|14.42  |16.12  |17.41  |20.14 | 21.45 | 23.22 2 04.24(2)|2346 19 0439(2)|22.24 |20.37 |1851  |16.06 | 14.44

311010 |0858 |07.26 | 06.37  |04.53 | 03.19 04.20 (2) | 03.07 04.20 (2) | 04.34 | 06.08  |07.34 | 08.08 | 09.41

|14.44  |16.15  |17.44 | 20.16 | 21.48 | 23.24 8 04.28(2)|2345 18 04.38(2)|22.21  |20.34  |18.48  |16.03 | 14.43

4]110.09 |0855 |07.23 |06.34 |04.49  |03.16 04.19 (2) | 03.08 04.22(2) | 0437 | 0611  |07.37  |08.11  |09.43

|14.46  |16.19  |17.48  |20.19  |21.52  |23.27 11 04.30(2)|23.43 17 04.39(2)|22.17 |20.30 |18.44  |16.00 | 14.41

5]10.07 |0852 |07.19 |06.30 |04.46 | 03.14 04.17 (2) | 03.11 04.22 (2) | 04.40 | 06.14 | 07.40 | 08.14 | 09.46

| 14.48 | 16.22 | 17.51 | 20.22 | 21.55 | 23.29 13 04.30 (2) | 23.41 16 04.38(2) | 22.14 | 20.27 | 18.41 | 15.57 | 14.39

6]10.06 |08.49  |07.16 | 06.27  |04.43  |03.12 04.17 (2) | 03.13 04.22 (2) | 04.44 | 06.17 | 07.43  |08.17 | 09.48

11450  |16.25  |17.54  |20.25  |21.58  |23.32 14 04.31(2)|23.39 15 04.37(2)|22.11  |20.23 |1837  |1554 | 14.37

7110.05 |08.46  |07.12  |06.23  |04.39  |03.10 04.17 (2) | 03.15 04.23(2) | 04.47 | 06.20 | 07.46 | 0821  |09.51

11453  |16.28  |17.57  |20.28  |22.01  |23.34 15 04.32(2)|2337 14 0437(2)|22.07 |20.20 |1834  |1551  |14.36

8]10.03 |0843 |07.09 |06.20 |04.36  |03.08 04.16 (2) | 03.17 04.25(2) | 0450 ] 06.23 | 07.48 | 0824 | 09.53

11455 |16.32  [18.00  |20.31  |22.04 |23.36 17 04.33(2)|23.35 12 04.37(2)|22.04 |20.16 |1830 |1547  |14.34

9]10.01  ]08.39 |07.05 |06.16 |04.33  |03.06 04.16 (2) | 03.20 04.26 (2) | 0453 | 06.26 | 07.51 | 08.27 | 09.55

11458  |16.35  |18.03  |20.34  |22.08 |23.39 18 04.34(2) | 23.33 9 04.35(2)|22.01 |2013 |18.27  |15.44  |14.33

10]10.00 0836  |07.02 |06.13  |04.29  |03.04 04.16 (2) | 03.22 04.28 (2) | 0456 | 06.28 | 07.54 | 08.30 | 09.57

| 15.00 | 16.38 | 18.06 | 20.37 | 22.11 | 23.41 18  04.34 (2) | 23.31 6 04.34(2) | 21.57 | 20.09 11824 | 15.41 | 14.32

111 09.58 | 08.33 | 06.58 | 06.09 | 04.26 | 03.03 04.15 (2) | 03.25 | 04.59 | 06.31 | 07.57 | 08.33 | 09.59

115.03  |16.41  |18.09  |20.40  |22.14  |23.42 20 04.35(2) | 23.29 12154  ]20.06 |18.20 1538  |14.31

1210956  |08.30 |06.55 |06.06 |04.23  |03.01 04.15 (2) | 03.28 105.02 ]06.34  |08.00 |08.37 |10.01

115.06  |16.45  |18.12  |20.43  |22.17  |23.44 20 04.35(2) | 23.26 12150  ]20.02 |18.17  |1535  |14.30

13| 09.54 | 08.27 | 06.51 | 06.02 | 04.19 | 03.00 04.15 (2) | 03.30 | 05.05 | 06.37 | 08.03 | 08.40 | 10.03

115.09  |16.48  |18.15  |20.46  |22.20 | 23.46 20 04.35(2) | 23.24 |21.47  ]1958  |18.13  [15.32 | 14.29

1410952  |08.23 |06.48  |0558 |04.16  |02.58 04.15 (2) | 03.33 105.08 ]06.40 | 08.06 |08.43  |10.05

11511 |16.51 | 18.18  |20.49  |22.24  |23.47 21 04.36(2) | 23.21 12144  |1955  |18.10  |1529  |14.28

1510949  |08.20 |06.44  |0555 |04.13  |02.57 04.15 (2) | 03.36 10512 | 06.43  |08.09  |08.46  |10.06

| 15.14 | 16.54 | 18.20 | 20.52 | 22.27 | 23.49 21 04.36 (2) | 23.18 | 21.40 | 19.51 | 18.06 | 15.27 | 14.28

16 | 09.47 | 08.17 | 06.41 | 05.51 | 04.10 | 02.56 04.15 (2) | 03.39 | 05.15 | 06.45 | 08.12 | 08.50 | 10.08

11517  |16.58  |18.23  |2055  |22.30  |23.50 21  04.36 (2) | 23.16 121.37  |19.48  |18.03 |1524  |14.27

17109.45  |08.13  |06.37 |0548  |04.07 |02.55 04.16 (2) | 03.42 10518  |06.48 | 08.15  |08.53  |10.09

11520  |17.00  |18.26  |20.58  |22.33  |2351 21 04.37(2) | 23.13 121.33  |19.44  |1759  |1521 | 14.27

1809.42 | 08.10 |06.34  |05.44  |04.03 |02.55 04.16 (2) | 03.45 ]0521  |06.51 |0818  |0856  |10.10

11523  |17.04  |1829  |21.01  |22.36  |23.52 21 04.37 (2) | 23.10 12130  |19.41  |17.56  |15.18 | 14.27

19]09.40 |08.07 |06.30 |0541  |04.00 |02.55 04.16 (2) | 03.48 10524  |06.54 |08.21  |0859  |10.11

11527 |17.07 |18.32  |21.05 |22.40 |2353 22 04.38(2) | 23.07 12126 |19.37  |1753  |1515 | 14.27

2010937 | 0803 |06.27 |0537 |0357 |0255 04.16 (2) | 03.51 10527 |06.57 |08.24  |09.02 |10.12

] 15.30 ] 17.10 ] 18.35 | 21.08 | 22.43 12353 22 04.38(2) | 23.04 | 21.23 119.34 | 17.49 ] 15.13 | 14.27

2110935 | 08.00 | 06.23 | 05.34 | 03.54 | 02.55 04.16 (2) | 03.54 | 05.30 | 07.00 | 08.27 | 09.05 | 10.13

11533  |17.13  |18.38  |21.11  |22.46  |2353 22 04.38(2) | 23.01 12119 1930  |17.46 | 1510 | 14.27

2210932 | 0757 |06.20 |0530 |0351 |02.55 04.16 (2) | 03.57 10533 |07.02 |08.30  |09.09 |10.14

11536 |17.17 | 18.41  |21.14  |22.49  |2354 22 04.38(2) | 22.58 12116  |19.27 | 17.43  |15.07 | 14.27

23] 09.30 | 07.53 | 06.16 | 05.27 | 03.48 | 02.55 04.16 (2) | 04.00 | 05.36 | 07.05 | 08.33 | 09.12 | 10.14

11539 | 17.20  |18.44  |21.17  |22552  |23.54 22 04.38(2) | 22.55 |21.12 1923  |17.39  [15.05 | 14.28

2410927 | 0750 | 06.13 | 0524 | 03.45 | 02.56 04.17 (2) | 04.03 10539  ]07.08 0836 |09.15 |10.14

11542  |17.23 | 18.47  |21.20 |2255  |23.53 22 04.39 (2) | 22.52 121.09  |19.20 |17.36  |15.02 | 14.29

25]|09.24 | 07.47 | 06.09 |0520 |03.42 |0257 04.17 (2) | 04.06 10542  |07.11  |07.39  |09.18 |10.15

| 15.46 | 17.26 | 18.50 | 21.23 | 22.58 | 23.53 21 04.38 (2) | 22.49 | 21.05 | 19.16 | 16.32 | 15.00 | 14.29

26]09.22 |07.43 |06.06 |0517 |03.40  |02.58 04.17 (2) | 04.09 105.45  |07.14 | 07.43  |09.21  |10.15

11549  |17.29  |1853  |21.26  |23.01  |23.53 22 04.39 (2) | 22.46 121.02 1913  |16.29  |1457  |14.30

2710919 | 07.40 | 06.02 |0513 |03.37 |02.59 04.18 (2) | 04.12 10548  |07.17 | 07.46  |09.24  |10.15

|15552  |17.32  |1856  |21.29  |23.04 |2352 21 04.39 (2) | 22.43 12058  |19.09  |16.26 | 1455 | 14.32

28 09.16 | 07.36 | 05.58 | 05.10 | 03.34 | 03.00 04.18 (2) | 04.15 | 05.51 | 07.20 | 07.49 | 09.27 | 10.14

| 15.55 |117.35 | 18.59 | 21.33 | 23.07 | 23.51 21 04.39 (2) | 22.40 | 20.55 | 19.05 | 16.23 | 14.53 | 14.33

2910913 | 10655 ]05.06  |03.31  |03.00 04.19 (2) | 04.18 10554  ]07.22 |07.52 |09.30 |10.14

115559 | 120.02 |21.36  |23.10 |2350 20 04.39 (2) | 22.37 12051 |19.02  |16.19  |1451  |14.34

30]09.10 | 106,51  ]05.03  |03.29  |03.01 04.19 (2) | 04.22 10557 |07.25  |07.55 |09.33 |10.13

116.02 | 120.05  [21.39  |23.13 |2349 20 04.39(2) | 22.34 |20.48 | 18.58  |16.16 | 14.48 | 14.36

31 09.07 | | 06.48 | | 03.26 | | 04.25 | 05.59 | | 07.58 | | 10.13

116.05 | 12008 | 12316 | | 22.30 12044 | 116.13 | | 14.37

Potential sun hours | 173 | 239 | 363 | 450 | 568 | 621 | 606 | 507 | 393 | 305 | 199 | 139
Total, worst case | | | | | | 538 | 145 | | | | |
Sun reduction | | | | | | 0,51 | 0,49 | | | | |
Oper. time red. | | | | | | 0,94 | 0,94 | | | | |
wind dir. red. | | | | | | 0,61 | 0,61 | | | | |
Total reduction | | | | | | 0,30 | 0,28 | | | | |
Total, real | | | | | | 159 | 41 | | | | |

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: Licensed user:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377
SHADOW - Calendar

Calculation: Shadow_Pajukoski I VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH;37 (real case, No forest) Shadovv_ receptor:_G - Asuinrakennus G (Maijannevantie)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

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

111012  |09.04  |07.33 | 06.44 | 04.59 ] 03.23 04.42 (2) | 03.03 04.49 (2) | 04.28 | 06.02  |07.28 | 08.01  |09.35

|14.40  |16.09  |17.38  |20.11 | 21.42 12319 25 05.07(2)|2348 25 05.14(2)|22.27 [2041 |1855 |16.10 | 14.46

211011  ]09.01  |07.29  |06.41 | 04.56 ] 03.21 04.42 (2) | 03.05 04.49 (2) | 0431 | 06.05  |07.31  |08.05  |09.38

|14.42  |1612  |1741  |20.14 | 21.45 |2322 25 05.07(2)|2346 25 0514(2)|22.24 [20.37 |1851 |16.06 | 14.44

311010 |0858  |07.26  |06.37 | 0453 ] 03.19 04.43 (2) | 03.07 04.49 (2) | 0434 | 06.08  |07.34  |08.08  |09.41

|14.44  |1615  |17.44  |20.16 | 21.48 |2324 25 05.08(2)|2345 25 0514(2) 2221 [20.34 |18.48  |16.03 | 14.43

411009 |0855  |07.23 | 06.34 | 04.49 ] 03.16 04.43 (2) | 03.08 0450(2) | 0437  |06.11  [07.37  |08.11  |09.43

|14.46  |16.19  |17.48  [2019 | 21.52 2327 26 05.00(2)|2343 25 0515(2) 2217 [20.30 |18.44  |16.00 | 14.41

5]10.08 0852 |07.19  |06.30 | 04.46 | 03.14 04.43 (2) | 03.11 04.49 (2) | 04.40 | 06.14 [ 07.40 | 08.14 | 09.46

|14.48  |1622  |1751  |2022 | 2155 12329 25 05.08(2)|2341 25 0514(2)|2214 [2027 |1841  |1557  |14.39

6]10.06 0849  |07.16  |06.27  |04.43 ] 03.12 04.43 (2) | 03.13 04.49 (2) | 04.44 | 06.17 | 07.43  |08.17  |09.48

|1450  |16.25  |17.54  |20.25 | 21.58 |2332 26 05.00(2)|2339 25 0514(2)|2211 [2023 |1837 |1554  |14.37

7]110.05 0846  |07.12  |06.23 | 04.39 ] 03.10 04.44 (2) | 03.15 04.50 (2) | 04.47 | 06.20  |07.46  |08.21 | 09.51

|1453  |16.28  |17.57  |20.28 | 22.01 2334 25 05.00(2) |2337 25 0515(2)|2207 [2020 |18.34 |1551  |14.36

8]10.03 0843  |07.09  |06.20  |04.36 ] 03.08 04.44 (2) | 03.17 0450 (2) | 0450 | 06.23  |07.48  |08.24 | 09.53

|1455  |16.32  |18.00  [20.31 | 22.04 2336 25 05.00(2) |2335 25 0515(2) 2204 [20.16  |18.31  |1547  |14.34

91001  |0839  |07.05 |06.16 | 04.33 | 03.06 04.44 (2) | 03.20 04.49 (2) | 0453 | 06.26  |07.51  |08.27 | 09.55

]1458  |16.35  |18.03  |20.34 | 22.08 2339 25 05.00(2)|2333 26 0515(2) 2201 [2013  |18.27  |15.44  |14.33

1011000  |08.36  |07.02  |06.13 | 04.29 | 03.04 04.45 (2) | 03.22 0450 (2) | 0456  |06.28  |07.54  |08.30 | 09.57

|1500  |16.38  |18.06  |20.37  |22.11 12341 24 0509(2)|2331 25 0515(2)|21.57 [20.09 |18.24  |1541  |14.32

11]09.58 | 08.33  |06.58 | 06.09 | 04.26 ] 03.03 04.45 (2) | 03.25 0450 (2) | 0459 | 06.31  |07.57 | 08.33 | 09.59

11503  |16.41  |18.09  |20.40 | 22.14 |2342 24 05.00(2)|2329 25 0515(2)|21.54 [20.06 |18.20 |15.38  |14.31

12]09.56 | 08.30 | 06.55 | 06.06 | 04.23 ] 03.01 04.45 (2) | 03.28 0450 (2) | 05.02 | 06.34 | 08.00  |08.37  |10.01

]1506  |16.45  |18.12  |20.43 | 22.17 |23.44 24 0500(2) |2326 25 0515(2)|21.50 [20.02 |18.17  |1535 | 14.30

13]09.54 | 0827  |06.51  |06.02 | 04.19 | 03.00 04.45 (2) | 03.30 04.51(2) | 05.05  |06.37  |08.03  |08.40  |10.03

11509  |16.48  |18.15  |20.46 | 22.20 2346 24 05.00(2) |2324 25 0516(2)|21.47 [19.58  |18.13  |1532  |14.29

140952 | 0823  |06.48 |0558 | 04.16 | 02.58 04.45 (2) | 03.33 0451 (2) | 05.09  |06.40  |08.06 |08.43  |10.05

|1511  |1651  |18.18  [20.49 | 22.24 12347 25 0510(2)|2321 24 0515(2) |2144 [1955 [18.10 |1529  |14.28

15]09.49 | 0820  |06.44  |0555 | 04.13 | 02.57 04.45 (2) | 03.36 0451 (2) | 05.12 | 0643  |08.09  |08.46  |10.06

|1514  |1654  |18.21  |2052 | 22.27 12349 24 05.09(2) |2318 24 0515(2)|21.40 [1951  |18.06  |15.27 | 14.28

16 ]09.47 | 0817  |06.41  |0551 | 04.10 | 02.56 04.46 (2) | 03.39 04.51(2) | 05.15 | 0645  [08.12  |08.50  |10.08

]1517  |1658  |18.23  |2055 | 22.30 |2350 24 0510(2)|23.16 24 0515(2)|21.37 [19.48  |18.03  |1524  |14.27

1710945  |08.13  |06.37  |05.48 | 04.07 ] 02.55 04.46 (2) | 03.42 04.52(2) | 05.18 | 06.48  [08.15  |08.53  |10.09

]1520  |17.01  |18.26  |20.58 | 22.33 |2351 24 0510(2)|2313 23 0515(2)|21.33 [19.44  |17.59  |1521 | 14.27

1809.42 | 08.10  |06.34  |05.44 | 04.03 04.51 (2) | 02.55 04.47 (2) | 03.45 0453(2) | 0521 | 0651  |08.18  |08.56  |10.10

]1523  |17.04  |18.29  |21.02  |22.36 5 0456(2)|23.52 23 0510(2)]23.10 22 0515(2)|21.30 |19.41  [17.56  |15.18  |14.27

190940  |0807  |06.30 | 0541 | 04.00 04.49 (2) | 02.55 04.47 (2) | 03.48 0453 (2) | 05.24 | 0654  [0821  |08.59  |10.11

|1527  |17.07  |18.32  |21.05  |2240 11 05.00(2)|23.53 24 0511(2)|23.07 22 0515(2)|21.26  [19.37  [17.53  |1515 | 14.27

20]09.38  |08.03 |06.27 |0537  |0357 04.47 (2) | 02.55 04.47 (2) | 03.51 04.54 (2) | 05.27 | 06.57 | 0824  |09.02  |10.12

11530  |17.10  |18.35  |21.08  |2243 14 05.01(2)|2353 24 0511(2)|23.04 20 0514(2)|21.23  [19.34  |17.49  |1513 | 14.27

21]09.35 |08.00 |06.23  |05.34  |03.54 04.46 (2) | 02.55 04.47 (2) | 03.54 04.54(2) | 05.30 | 07.00  |0827  ]09.05  |10.13

11533  |17.14  |18.38  |21.11  |2246 16 05.02(2)|23.53 24 0511(2)|23.02 19 0513(2)|21.19 [19.30 |17.46 |1510 | 14.27

22109.32  |07.57 |06.20  |05.30  |03.51 04.45 (2) | 02.55 04.47 (2) | 03.57 04.56 (2) | 05.33 | 07.03  [08.30  |09.09  |10.14

11536  |17.17  |18.41  |21.14  |2249 18 05.03(2)|23.54 24 0511(2)|2259 17 0513(2)|21.16  [19.27  |17.43  |15.07  |14.27

23109.30 |07.53  |06.16  |05.27  |03.48 04.44 (2) | 02.55 04.47 (2) | 04.00 0456 (2) | 05.36 | 07.05  |08.33  |09.12  |10.14

11539 |17.20  |18.44  |21.17  |2252 19 05.03(2)|23.54 24 0511(2)|2256 16 05.12(2)|21.12  [19.23  [17.39  |15.05 | 14.28

24109.27 |07.50 |06.13  |05.24  |03.45 04.43 (2) | 02.56 04.48 (2) | 04.03 0458 (2) | 05.39  |07.08  |08.36 |09.15 |10.15

|1542  |17.23  |18.47  |21.20  |2255 21 05.04(2)|2354 24 0512(2)|2252 13 0511(2)|21.09  [19.20  [17.36  |15.02 | 14.29

25]09.24 | 07.47  |06.09  |05.20  |03.42 04.43 (2) | 02.57 04.48 (2) | 04.06 05.00 (2) | 05.42 | 07.11  [07.39  |09.18  |10.15

11546  |17.26  |18.50  |21.23  |2258 22 05.05(2) 2353 23 05.11(2) | 22.49 9 0509(2)|21.05 1916  [16.33  |15.00 | 14.29

2609.22  |07.43  |06.06  |05.17  |03.40 04.43 (2) | 02.58 04.48 (2) | 04.09 10545 0714  |07.43  ]09.21  |10.15

11549  |17.29  |1853  |21.26  |23.01 22 05.05(2)|2353 24 05.12(2) | 22.46 12102 1913  |16.29  |1457  |14.30

2710919  |07.40  |06.02 0513  |03.37 04.43 (2) | 02.59 04.48 (2) | 04.12 10548 0717  |07.46  |09.24  |10.15

|1552  |17.32  |18.56  |21.29  |23.04 23 05.06(2)|2352 24 05.12(2) | 22.43 12058  [19.09  |16.26  |1455 | 14.32

2809.16  |07.36  |0558  |0510  |03.34 04.42 (2) | 03.00 04.49 (2) | 04.15 10551 |07.20  |07.49  |09.27  |10.14

|1555  |17.35  |18.59  |21.33  |23.07 24 05.06(2)|2351 24 05.13(2) | 22.40 12055  [19.05  |16.23  |1453 | 14.33

2910913 | | 06.55 | 05.06 | 03.31 04.42 (2) | 03.00 04.49 (2) | 04.18 10554  |07.22  |07.52  |09.30 | 10.14

11559 | |20.02  |21.36 2310 24 05.06(2) |2350 24 05.13(2) | 22.37 12051 [19.02  [16.19  |1451 | 14.34

3009.10 | |06.51  |05.03  |03.29 04.42 (2) | 03.01 04.49 (2) | 04.22 10557  |07.25  |07.55  ]09.33  |10.14

11602 | 2005 |21.39 2313 25 05.07(2)|2349 25 05.14(2)|22.34 12048  |1858  |16.16  |14.48 | 14.36

31]09.07 | |06.48 | ] 03.26 04.43 (2) | | 04.25 106.00 | ]07.58 | 110.13

116.05 | | 20.08 | 12316 25 05.08(2) | | 22.30 12044 | 11613 | | 14.37

Potential sun hours | 173 | 239 | 363 | 450 | 568 | 621 | 606 | 507 | 393 | 305 | 199 | 139
Total, worst case | | | | | 269 | 731 | 559 | | | | |
Sun reduction | | | | | 0,48 | 0,51 | 0,49 | | | | |
Oper. time red. | | | | | 0,94 | 0,94 | 0,94 | | | | |
Wind dir. red. | | | | | 0,62 | 0,62 | 0,62 | | | | |
Total reduction | | | | | 0,28 | 0,30 | 0,28 | | | | |
Total, real | | | | | 75 | 218 | 158 | | | | |

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: Licensed user:
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Calculated:

22.11.2023 17.03/3.6.377
SHADOW - Calendar

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest) Shadow receptor: H - Asuinrakennus H (Hietasaari)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February [March  |April IMay [June [July |August | SeptembdrOctober |NovembefDecember

111012 | 09.04 |07.33  |06.44 | 04.59 103.23 05.17 (2) | 03.03 04.31 (1) | 04.28 05.24 (2) | 06.02  |07.28 ] 08.01 | 09.35

11440  |16.09  |17.38  |20.11 | 21.42 12319 15 05.32(2)|23.48 22 0453(1)|2227 20 05.44(2)|2041 |1855 |16.10 | 14.46

211011  |09.01  |07.29 | 06.41 | 04.56 103.21 04.32 (1) | 03.05 04.31 (1) | 04.31 05.25(2) | 06.05 |07.31 | 08.05 | 09.38

11442  |1612  |17.41  |20.14 | 2145 12322 20 05.31(2)]23.46 22 0453 (1)|22.24 19 0544 (2)]20.37 |1851 |16.06  |14.44

3]10.10 | 0858 |07.26  |06.37 | 04.53 1 03.19 04.31 (1) | 03.07 04.31 (1) | 04.34 05.25(2) | 06.08 | 07.34 | 08.08 | 09.41

|14.44  |16.15  |17.44 | 20.16 | 21.48 12324 23 0531(2)|2345 21 0452(1)|2221 17 0542(2)|20.34 |1848 |16.03 |14.42

411009 |0855 |07.23 | 06.34 | 04.49 1 03.16 04.30 (1) | 03.08 04.33 (1) | 04.37 0527 (2) | 0611  |07.37 | 08.11 | 09.43

11446  |16.19  |17.48  |20.19 | 2152 12327 22 0530(2)|23.43 20 0453(1)|2217 14 05.41(2)|20.30 |18.44 |16.00 | 14.41

511008 |08.52 |07.19 | 06.30 | 04.46 ] 03.14 04.28 (1) | 03.11 04.33 (1) | 04.40 0529 (2) | 06.14 | 07.40  |08.14 | 09.46

11448 1622  |17.51 | 20.22 | 2155 12329 22 0528(2)|23.41 19 0452(1)|22.14 10 0539(2)]|2027 |18.41  |1557  |14.39

611006 0849 |07.16 |06.27 | 04.43 103.12 04.28 (1) | 03.13 04.33 (1) | 04.44 106.17  |07.43 | 08.17 | 09.48

11450 |16.25  |17.54 | 20.25 | 21.58 12332 17 04.45(1) | 23.40 18 0451 (1) | 22.11 12023 |1837  |1554 | 14.37

711005 | 0846 |07.12 | 06.23 | 04.39 05.21 (2) | 03.10 04.28 (1) | 03.15 04.35 (1) | 04.47 106.20 | 07.46 | 08.21 | 09.51

11453  |16.28  |17.57 |20.28  |22.01 5 0526(2)]23.34 18 04.46 (1) | 23.38 21 05.34 (2) | 22.07 12020 |18.34 |1551  |14.36

8]10.03 |08.43 |07.09 |06.20 | 04.36 05.18 (2) | 03.08 04.27 (1) | 03.17 04.36 (1) | 04.50 10623  |07.48 | 08.24  |09.53

|1455 |16.32 1800 |20.31  |22.04 12 0530(2)|23.36 20 04.47(1)|23.35 23 0536 (2) | 22.04 120.16  |1831  |1547 | 14.34

911001 |08.39 |07.05 |06.16 | 04.33 05.16 (2) | 03.06 04.27 (1) | 03.20 04.37 (1) | 04.53 106.26 | 0751 | 08.27 | 09.55

11458  |16.35 |18.03  |20.34  |22.08 16 05.32(2)|23.39 21 04.48(1)|23.33 23 0537 (2) | 22.01 12013 |1827  |1544 | 14.33

101000 [08.36  [07.02 | 06.13 | 04.29 05.15 (2) | 03.04 04.27 (1) | 03.22 04.39 (1) | 04.56 10628 |07.54 |08.30 |09.58

11500 |16.38  |18.06  |20.37  |22.11 18 0533(2)|23.41 21 04.48(1)[23.31 22 05.39 (2) | 21.57 12009 |18.24  |1541  |14.32

1110958 | 08.33 | 0658 |06.09 | 04.26 05.13 (2) | 03.03 04.26 (1) | 03.25 04.42 (1) | 04.59 106,31 | 0757 |08.33 | 10.00

115.03  |16.41 | 18.09  |20.40  |22.14 20 05.33(2)|23.43 23 04.49(1)|2329 18 05.40 (2) | 21.54 120.06 |1820 |15.38 | 14.31

1210956 | 08.30 | 06.55 |06.06 | 04.23 05.13 (2) | 03.01 04.26 (1) | 03.28 05.25 (2) | 05.02 10634 | 08.00 |08.37 |10.01

11506  |16.45  |18.12  |20.43  |2217 22 05.35(2)|23.44 23 04.49 (1) |23.26 16 05.41(2) | 21.50 12002 |18.17 |1535  |14.30

1310954 | 0827 |0651  |06.02  |04.19 05.12 (2) | 03.00 04.26 (1) | 03.30 05.24 (2) | 05.05 10637 ]08.03 |08.40  |10.03

115.09 | 16.48  |18.15 | 20.46  |2221 23 0535(2)|23.46 23 04.49(l) | 2324 18 0542 (2) | 21.47 11958  |1813  |1532 | 14.29

1410952 | 0823 |06.48 |0558 | 04.16 05.12 (2) | 02.58 04.26 (1) | 03.33 05.24 (2) | 05.09 106.40 | 08.06 |08.43 | 10.05

11511 |1651 | 18.18  |20.49  |22.24 23 05.35(2) |23.47 24 0450 (1) |2321 18 05.42 (2) | 21.44 119.55 |18.10 |15.29 | 14.28

15]09.49 |08.20 |06.44  |0555 | 04.13 05.12 (2) | 02.57 04.26 (1) | 03.36 05.23 (2) | 05.12 106.43 | 08.09 |08.46  |10.06

115.14  |16.54 | 1821  |2052  |22.27 24 0536(2) |23.49 24 0450(1)|23.18 20 05.43(2) | 21.40 11951  |18.06  |15.27 | 14.28

1609.47 | 08.17 | 0641  |0551 | 04.10 05.11 (2) | 02.56 04.26 (1) | 03.39 05.23 (2) | 05.15 10645 |08.12 | 0850 | 10.08

11517  |1658  |18.23 | 2055  |22.30 25 05.36(2)|23.50 25 04.51(1)|23.16 21 05.44 (2) | 21.37 119.48  |18.03  |15.24 | 14.27

17109.45 | 08.13 | 06.37  |05.48 | 04.07 05.11 (2) | 02.55 04.26 (1) | 03.42 05.22 (2) | 05.18 10648  |08.15  |08.53 | 10.09

11520  |17.01  |18.26  |20.58 |22.33 25 05.36(2)|2351 25 04.51(1)|23.13 22 05.44(2) | 21.33 119.44  |17.59  |1521 | 14.27

1810942 |08.10 |06.34 |0544  |04.03 05.11 (2) | 02.55 04.27 (1) | 03.45 05.23 (2) | 05.21 10651 |08.18 |0856  |10.10

11523  |17.04 |18.29  |21.02  |2237 25 0536(2)|23.52 25 04.52(1)|23.10 22 0545 (2) | 21.30 119.41  |1756  |15.18 | 14.27

19109.40 | 08.07 |06.30 |05.41 | 04.00 05.11 (2) | 02.55 04.27 (1) | 03.48 05.22 (2) | 05.24 106,54 |0821  |08.59  |10.11

11527  |17.07 |18.32  |21.05 |22.40 26 05.37(2)|23.53 25 04.52(1)|23.07 23 05.45(2) | 21.26 119.37  |17.53  |1515 | 14.27

2010938 |08.03 [06.27 |0537 |0357 05.11 (2) | 02.54 04.27 (1) | 03.51 05.22 (2) | 05.27 10657  |08.24  ]09.02  |10.12

11530  |17.10 | 1835  |21.08  |2243 25 0536(2)|23.53 25 04.52(1)[23.04 24 05.46(2) | 21.23 119.34  |17.49  |1513 | 14.27

2109.35 | 08.00 | 06.23 | 05.34 | 03.54 05.11 (2) | 02.55 04.27 (1) | 03.54 05.21 (2) | 05.30 | 07.00 | 08.27 | 09.05 | 10.13

11533 |17.14  |18.38  |21.11  |2246 25 05.36(2)|23.54 25 04.52(1)|23.02 25 05.46 (2) | 21.19 119.30  |17.46  |15.10 | 14.27

2210932 |07.57 |06.20 |05.31  |03.51 05.12 (2) | 02.55 04.27 (1) | 03.57 05.22 (2) | 05.33 107.03  |08.30 |09.09 |10.14

11536 |17.17  |18.41  |21.14  |2249 24 05.36(2) | 2354 25 04.52 (1) | 22.59 24 05.46 (2) | 21.16 11927 |17.43  |1507  |14.27

2310930 |07.53 | 06.16 |05.27  |03.48 05.11 (2) | 02.55 04.27 (1) | 04.00 05.21 (2) | 05.36 107.05 0833 |09.12 |10.14

11539 |17.20  |1844 | 2117  |2252 24 0535(2)|23.54 25 04.52(1)|2256 25 05.46 (2) | 21.12 119.23  |17.39 | 1505 | 14.28

2410927 |07.50 | 06.13  |05.24  |03.45 05.12 (2) | 02.56 04.28 (1) | 04.03 05.22 (2) | 05.39 107.08  |08.36 |09.15 | 10.15

11542  |17.23  |18.47  |21.20 |2255 23 05.35(2)|23.54 25 04.53(1)|2253 25 05.47 (2) | 21.09 119.20  |17.36 | 15.02 | 14.29

25]09.24 | 0747  [06.09 |0520  |03.42 05.12 (2) | 02.57 04.27 (1) | 04.06 05.21 (2) | 05.42 ]07.11  |07.39  |09.18  |10.15

115.46  |17.26 | 1850  |21.23  |2258 23 05.35(2) [23.53 25 04.52(1) 2249 25 05.46 (2) | 21.05 119.16  |16.33 | 15.00 | 14.29

2610922 |07.43 | 06.06 |05.17 | 03.40 05.13 (2) | 02.58 04.28 (1) | 04.09 05.22 (2) | 05.45 10714  |07.43  |09.21 | 10.15

11549  |17.29  |1853  |21.26  |23.01 22 0535(2)|23.53 25 04.53(1)|22.46 25 05.47 (2) | 21.02 119.13  |16.29 | 1457 | 14.30

2710919 | 07.40 | 06.02 |05.13  |03.37 05.13 (2) | 02.59 04.29 (1) | 04.12 05.21 (2) | 05.48 10717 | 07.46 | 09.24 | 10.15

11552  |17.32  |1856  |21.29  |23.05 22 05.35(2)|2352 24 0453 (1) |22.43 25 05.46 (2) | 20.58 119.09 |16.26  |1455  |14.32

28109.16 |07.36 |0558 |0510 |03.34 05.14 (2) | 03.00 04.29 (1) | 04.15 05.22 (2) | 05.51 10720 | 07.49  |09.27  |10.14

| 15.55 |17.35 | 18.59 |21.33 | 23.07 20 05.34(2) | 23.51 24 04.53 (1) | 22.40 25 05.47 (2) | 20.55 | 19.05 | 16.23 | 14.53 | 14.33

2910913 | 10655 |05.06 | 03.31 05.14 (2) | 03.00 04.30 (1) | 04.18 05.22 (2) | 05.54 10722  |07.52 ]09.30 |10.14

11559 | 12002 |21.36 2310 20 05.34(2)|2350 23 04.53(1)|22.37 24 05.46(2) | 20.51 119.02  |16.19 | 1451 | 14.34

3010910 | 10651  |05.03  |03.29 05.15 (2) | 03.01 04.30 (1) | 04.22 05.23 (2) | 05.57 ]07.25  |07.55 |09.33  |10.14

116.02 | 12005 |21.39 |23.13 18 0533(2)|23.49 23 0453(l)[22.34 23 05.46 (2) | 20.48 11858  |16.16 | 14.48 | 14.36

31109.07 | |06.48 | | 03.26 05.16 (2) | | 04.25 05.23 (2) | 06.00 | |0758 | 110.13

116.05 | 12008 | 12316 17 05.33(2) | 12230 22 05.45 (2) | 20.44 | 11613 | | 14.37

Potential sun hours | 173 | 239 | 363 | 450 | 568 | 621 | 606 | 507 | 393 | 305 | 199 | 139
Total, worst case | | | | | 527 | 685 | 681 | 80 | | | |
Sun reduction | | | | | 0,48 | 0,51 | 0,49 | 0,42 | | | |
Oper. time red. | | | | | 0,94 | 0,94 | 0,94 | 0,94 | | | |
Wind dir. red. | | | | | 0,62 | 0,61 | 0,62 | 0,62 | | | |
Total reduction | | | | | 0,28 | 0,29 | 0,28 | 0,25 | | | |
Total, real | | | | | 148 | 201 | 192 | 20 | | | |

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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Calculated:

22.11.2023 17.03/3.6.377
SHADOW - Calendar

Calculation: Shadow_Pajukoski 11 VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest) Shadow receptor: | - Asuinrakennus | (Lahdenperd)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

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

111012  |09.04  |07.33 | 06.44 | 04.59 05.47 (1) | 03.23 | 03.03 1 04.28 05.45(1) | 06.02 | 07.28  |08.01  |09.35

|14.40  |16.09  |17.38  |20.11 | 21.42 7 0554(1)|23.19  |23.48 12227 30 06.15(1)[20.41 |1855 |16.10 | 14.46

211011  ]09.01  |07.30 | 0641 | 04.56 05.43 (1) | 03.21 | 03.05 ] 04.31 05.46 (1) | 06.05 | 07.31  |08.05  |09.38

|14.42  |1612  |1741  |20.14 | 2145 14 0557 (1) |23.22 | 23.47 12224 29 06.15(1)[20.37 |1851  |16.06 | 14.44

311010 0858  |07.26  |06.37 | 0453 05.41 (1) | 03.18 | 03.06 1 04.34 05.45(1) | 06.08 | 07.34  |08.08  |09.41

|14.44  |1615  |1745  |20.17  |21.48 18 05.59 (1) | 23.24 | 23.45 12221 29 06.14 (1) [20.34  |18.48  |16.03  |14.42

411009 |0855  |07.23 | 06.34 | 04.49 05.39 (1) | 03.16 | 03.08 | 04.37 05.46 (1) | 06.11 | 07.37  |08.11 | 09.44

|14.46  |16.19  |17.48  [2020  |21.52 21 06.00 (1) | 23.27 | 23.43 12217 28 06.14 (1) [20.30  |18.44  |16.00 | 14.41

5]10.08 0852 |07.19  |06.30 | 04.46 05.38 (1) | 03.14 ] 03.10 | 04.40 05.47 (1) | 06.14 | 07.40 | 08.14 | 09.46

|14.48  |1622  |17.51  |2022  |21.55 23 06.01(1)|23.30 | 23.42 12214 26 06.13(1) 2027 |18.41  |1557  |14.39

6]10.06 0849  |07.16  |06.27  |04.43 05.37 (1) [ 03.12 ] 03.13 | 04.44 05.46 (1) | 06.17 | 07.43 | 08.17 | 09.49

|1450  |16.25  |17.54  |2025  |21.58 25 06.02(l)|23.32  |23.40 12211 26 06.12(1) 2023 |18.37  |1554  |14.37

7]110.05 0846  |07.12  |06.23 | 04.39 05.36 (1) | 03.10 | 03.15 | 04.47 05.47 (1) | 06.20 | 07.46  |08.21 | 09.51

|1453  |16.28  |17.57  |20.28  |22.01 26 06.02(l)|23.34  |23.38 12207 25 06.12(1)[2020 |18.34  |1551  |14.36

8]10.03 0843  |07.09  |06.20  |04.36 05.36 (1) | 03.08 | 03.17 | 04.50 05.49 (1) | 06.23 | 07.48  |08.24 | 09.53

|1455  |16.32  |18.00  |20.31  |22.04 27 06.03(1)]23.37 |23.36 12204 22 06.11(1)]20.16  |18.31  |1547  |14.34

91001  |0839  |07.05 |06.16 | 04.33 05.36 (1) | 03.06 | 03.20 | 04.53 05.49 (1) | 06.26 | 07.51 | 08.27 | 09.55

|14.58  |16.35  |18.03  |20.34  |22.08 28 06.04(1)]23.39  |23.33 12201 20 06.09(1)]20.13  |18.27  |15.44  |14.33

1011000  |08.36  |07.02  |06.13 | 04.29 05.35(1) | 03.04 | 03.22 | 04.56 05.51(1) | 06.28 | 07.54  |08.30 | 09.58

|1500  |16.38  |18.06  |20.37  |2211 29 06.04(1)|23.41  |23.31 12157 17 06.08 (1) [20.09  |18.24  |1541  |14.32

11]09.58 | 08.33  |06.58 | 06.09 | 04.26 05.35(1) | 03.03 | 03.25 | 04.59 05.53(1) | 06.31 | 07.57  |08.34 | 10.00

11503  |16.42  |18.09  |20.40  |22.14 29 06.04 (1) |23.43  |23.29 |21.54 13 06.06 (1) |20.06 |18.20  |15.38  |14.31

12]09.56 | 08.30 | 06.55 | 06.06 | 04.23 05.35(1) | 03.01 | 03.27 ] 05.02 05.56 (1) | 06.34 | 08.00  |08.37  |10.02

|15.06  |16.45  |18.12  |20.43  |22.17 30 06.05(1)|23.44  |23.26 | 2151 5 06.01(1)]20.02 |18.17  |1535  |14.30

13]09.54 | 0827  |06.51  |06.02 | 04.19 05.35 (1) | 03.00 | 03.30 05.55 (1) | 05.05 10637 0803  |08.40  |10.03

]15.09  |16.48  |18.15  |20.46  |22.21 29 06.04 (1) | 23.46 | 23.24 7 06.02 (1) | 21.47 11959  [1813  [15.32  |14.29

140952 | 0823  |06.48 |0559 | 04.16 05.34 (1) | 0257 | 03.33 05.53 (1) | 05.09 106.40 | 08.06  |08.43  |10.05

]1511  |1651  |18.18  [20.49  |22.24 30 06.04(1)|23.48  |2321 11 06.04 (1) | 21.44 11955  [1810  [15.29  |14.28

15]09.50 | 0820  |06.44 | 0555 | 04.13 05.35 (1) | 0257 | 03.36 05.52 (1) | 05.12 10643 0809  |08.46  |10.07

11514  |1654  |18.21  |2052  |22.27 29 06.04(1)]23.49  |2319 13 06.05 (1) | 21.40 11951  |18.06  |15.27  |14.28

16 ]09.47 | 0817  |06.41  |0551 | 04.10 05.35 (1) | 02.56 | 03.39 05.51 (1) | 05.15 10646 0812  |08.50  |10.08

11517  |1658  |18.24  |2055  |22.30 29 06.04(l)|2350 |2316 16 06.07 (1) | 21.37 11948  |18.03  |15.24  |14.27

1710945  |08.13  |06.37  |05.48 | 04.07 05.36 (1) | 02.55 | 03.42 05.50 (1) | 05.18 10648  [08.15 0853  |10.09

]1520  |17.01  |18.26  |2059  |22.33 28 06.04(l)|2351  |2313 18 06.08 (1) | 21.33 11944  |1800  |15.21  |14.27

180943  |08.10  |06.34  |05.44 | 04.03 05.35 (1) | 02.55 | 03.45 05.50 (1) | 05.21 ]06.51  |08.18  |08.56  |10.11

|1523  |17.04  |18.29  |21.02  |22.37 28 06.03(1)|2352 |2310 20 06.10 (1) | 21.30 11941  |17.56 1518  |14.27

19109.40  |08.07 |06.30 |0541 | 04.00 05.36 (1) | 02.55 | 03.47 05.49 (1) | 05.24 ]06.54  |[0821  |08.59  |10.12

|1527  |17.07  |18.32  |21.05  |22.40 28 06.04(1)|2353  |23.07 21 06.10 (1) | 21.26 11937  |17.53 1515  |14.27

20]09.38  |08.03 |06.27 |0537  |0357 05.36 (1) | 02.54 | 03.50 05.48 (1) | 05.27 ]06.57 0824  ]09.02  |10.12

11530  |17.10  |18.35  |21.08  |2243 27 06.03(1)|2353  |23.05 23 06.11(1)|21.23 11934  [17.49 1513  |14.27

21]09.35 |08.00 |06.23  |05.34  |03.54 05.37 (1) | 02.55 | 03.54 05.47 (1) | 05.30 ]07.00 0827  ]09.06  |10.13

11533  |17.14  |18.38  |21.11  |2246 26 06.03(l)|2354  |23.02 24 06.11(1)|21.20 11930  |17.46  |1510  |14.27

2210932  |07.57 |06.20  |05.31  |03.51 05.38 (1) | 02.55 | 03.57 05.47 (1) | 05.33 ]07.03 0830  [09.09  |10.14

11536 |17.17  |18.41  |21.14  |2249 24 06.02(1)|2354 |2259 25 06.12 (1) | 21.16 119.27  |17.43  |15.07  |14.27

23109.30 |07.53  |06.16  |05.27  |03.48 05.37 (1) | 02.55 | 04.00 05.46 (1) | 05.36 ]07.05 0833  |09.12  |10.14

11539 |17.20  |18.44  |21.17  |2252 24 06.01(1)|23.54  |2256 27 06.13 (1) | 21.13 119.23  [17.39  |15.05  |14.28

24109.27 |07.50 |06.13  |05.24  |03.45 05.38 (1) | 02.56 | 04.03 05.47 (1) | 05.39 ]07.08  |08.36  |09.15  |10.15

|1542  |17.23  |18.47  |21.20  |22555 23 06.01(1)|23.54  |2253 27 06.14 (1) | 21.09 11920  [17.36  [15.02  |14.29

25]09.24 | 07.47  |06.09  |05.20  |03.42 05.39 (1) | 02.57 | 04.06 05.46 (1) | 05.42 ]07.11  |07.40  ]09.18  |10.15

11546  |17.26  |18.50  |21.23  |2259 21 06.00 (1) | 2353  |2250 28 06.14 (1) | 21.06 11916  [16.33  |15.00 | 14.29

2609.22  |07.43  |06.06  |05.17  |03.39 05.40 (1) | 02.58 | 04.09 05.46 (1) | 05.45 107.14 0743  ]09.21  |10.15

11549  |17.29  |1853  |21.26  |23.02 19 0559 (1) |23.53  |22.46 28 06.14 (1) | 21.02 11913  |1629  |1457  |14.30

2710919  |07.40  |06.02 0513  |03.37 05.41 (1) | 0259 | 04.12 05.45 (1) | 05.48 10717 | 07.46  |09.24  |10.15

|1552  |17.32  |1856  |21.29  |23.05 17 0558 (1) |23.52  |22.43 29 06.14 (1) | 20.59 119.09  |16.26  |14.55  |14.32

2809.16  |07.36  |0559  |0510  |03.34 05.42 (1) [ 03.00 | 04.15 05.46 (1) | 05.51 10720  |07.49  |09.27  |10.15

|1555  |17.35  |18.59  |21.33  |23.08 15 0557 (1) |23.51  |22.40 29 06.15 (1) | 20.55 119.06  [16.23  |14.53  |14.33

2910913 | | 06.55 | 05.06 | 03.31 05.44 (1) | 03.00 | 04.18 05.45 (1) | 05.54 10723 0752  ]09.30  |10.14

11559 | |20.02  |21.36 2311 12 0556(1) 2350 |22.37 29 06.14 (1) | 20.52 119.02 1619  |1451  |14.34

3009.10 | |06.51  |05.03  |03.29 05.45 (1) [ 03.01 | 04.22 05.45 (1) | 05.57 ]07.25  |07.55  ]09.33  |10.14

11602 | | 2005 |21.39  |23.13 9 0554(1) 2349  |22.34 30 06.15(1) | 20.48 11858  |16.16  |14.48  |14.36

31]09.07 | |06.48 | ] 03.26 05.49 (1) | | 04.25 05.45 (1) | 06.00 | ]07.58 | 110.13

116.05 | |2008 | ] 23.16 3 0552(1) | 2231 29 06.14 (1) | 20.44 | 11613 | | 14.37

Potential sun hours | 173 | 239 | 363 | 450 | 568 | 621 | 606 | 507 | 393 | 305 | 199 | 139
Total, worst case | | | | | 698 | | 434 | 270 | | | |
Sun reduction | | | | | 0,48 | | 0,49 | 0,42 | | | |
Oper. time red. | | | | | 0,94 | | 0,94 | 0,94 | | | |
Wind dir. red. | | | | | 0,62 | | 0,62 | 0,62 | | | |
Total reduction | | | | | 0,28 | | 0,28 | 0,24 | | | |
Total, real | | | | | 195 | | 122 | 66 | | | |

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: Licensed user:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377
SHADOW - Calendar

Calculation: Shadow_Pajukoski 11 VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest) Shadow receptor: J - Lomarakennus J (Junno)

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

0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February |[March 1 April | May [June [July |August | September |October |Novembel December

1]10.12  |09.04  |07.33 | 06.44 07.22(1) | 0459  ]03.23  |03.03 | 04.28 ] 06.02 07.11(1) | 07.28 | 08.02 | 09.36

|1440  |16.09  |17.38  |20.11 11 07.33(1) | 21.42  |23.19  |2348  |22.27 12041 26 07.37(1)|1855  |16.10 | 14.46

211011  ]09.01  |07.30 | 06.41 07.19 (1) | 0456 ] 03.21  |03.05 | 04.31 ] 06.05 07.10 (1) | 07.31 | 08.05 | 09.38

11441  |1612  |1741  |20.14 17 07.36(1) | 21.45  |23.22  |23.47 | 22.24 12037 27 07.37(1)|1851  |16.06 | 14.44

311010 | 0858  |07.26 | 06.37 07.17 (1) | 0453 ] 03.18  |03.06 | 04.34 1 06.08 07.09 (1) | 07.34 | 08.08 | 09.41

11443  |16.15  |1745  [20.17 20 07.37(1) | 21.49  |23.25  |23.45  |22.21 12034 27 07.36(1)|18.48  |16.03  |14.42

411009 |0855  |07.23 | 06.34 07.16 (1) | 04.49 | 03.16 | 03.08 | 04.37 ] 06.11 07.09 (1) | 07.37 | 08.11 | 09.44

|14.46  |16.19  |17.48  |2020 22 07.38(1) |21.52  |23.27  |23.43  |22.18 12030 27 07.36(1)|18.44  |16.00  |14.41

5]10.08 0852 |07.19  |06.30 07.14 (1) | 0446 | 03.14  |03.10 | 04.40 ] 06.14 07.09 (1) | 07.40 | 08.14 | 09.46

11448  |1622  |17.51  |2023 24 07.38(1) |21.55  |23.30  |23.42  |22.14 12027 27 07.36(1)|1841  |1557  |14.39

6]10.06 0849  |07.16  |06.27 07.13(1) | 04.43 ] 03.12  |03.13 | 04.44 ] 06.17 07.10 (1) | 07.43 ] 08.18 | 09.49

|1450  |16.25  |17.54  |2025 26 07.39(1) | 21.58  |23.32  |23.40 |22.11 12023 25 07.35(1)|1838  |1554  |14.37

7]110.05 0846  |07.12 | 06.23 07.12(1) | 0439 ] 03.10  |03.15 | 04.47 ] 06.20 07.09 (1) | 07.46 | 08.21 | 09.51

11453  |16.28  |17.57  |20.28 27 07.39(1) | 22.01  |23.34  |23.38  |22.08 12020 24 07.33(1)|1834 |1551  |14.36

8]10.03 0843  |07.09  |06.20 07.12 (1) | 04.36 ] 03.08  |03.17 | 04.50 ] 06.23 07.10 (1) | 07.49 | 08.24 | 09.53

|1455 1632  |18.00  |20.31 27 07.39(1) | 22.05  |23.37  |23.36 | 22.04 12016 22 07.32(1)|1831  |1547  |14.34

911002 |0840  |07.05 |06.16 07.12(1) | 0432 | 03.06  |03.20 | 04.53 ] 06.26 07.11(1) | 07.51 | 08.27 | 09.56

|1458  |16.35  |18.03  |20.34 27 07.39(1) | 22.08  |23.39  |23.33  |2201 12013 20 07.31(1)|1827  |1544  |14.33

1011000 | 0836  |07.02  |06.13 07.11(1) | 0429  |03.04  |03.22 | 04.56 ] 06.28 07.12 (1) | 07.54 | 08.30 | 09.58

|15.00 |16.38  |18.06  |20.37 27 07.38(1)|2211  |23.41  |2331  |21.57 12009 16 07.28(1)|1824  |1541  |14.32

11]09.58 | 08.33  |06.58 | 06.09 07.12(1) | 04.26 ]| 03.02  |03.25 | 04.59 ] 06.31 07.14 (1) | 07.57 | 08.34 | 10.00

11503  |16.41  |18.09  |20.40 26 07.38(l) | 22.14  |23.43  |2329  |21.54 12006 12 07.26(1)|1820  |1538  |14.31

12]09.56 | 08.30 | 06.55 | 06.06 07.11(1) | 0423 ] 03.01  |03.27  |05.02 ] 06.34 ]08.00  |08.37  |10.02

|15.06  |16.45 |18.12  |20.43 26 07.37(1) | 22.17  |23.45  |2326  |2151 ] 20.02 |18.17  |1535 | 14.30

13]09.54 | 0827  |06.51 | 06.02 07.12(1) | 0419 ] 03.00  |03.30 | 05.05 ] 06.37 ]08.03  |08.40  |10.03

11509  |16.48  |18.15  |20.46 24 07.36(1) | 22.21  |23.46  |23.24 | 21.47 ] 19.59 |18.13  |1532 | 14.29

140952 | 08.23 | 06.48 | 0559 07.13 (1) | 04.16 | 0257 | 03.33 | 05.08 | 06.40 ]08.06 | 0843  |10.05

]1511  |1651  |18.18  [20.49 22 07.35(1) | 22.24  |23.48  |2321  |21.44 ] 19.55 ]18.10  |1529 | 14.28

15]09.50 | 0820 | 06.44 | 0555 07.13(1) | 0413 | 0256  |03.36 | 05.12 ] 06.43 ]08.09  |0847  |10.07

|1514  |1654  |18.21  |2053 20 07.33(1) |22.27  |23.49  |2319  |21.40 | 19.51 |18.06  |15.26 | 14.28

16 ]09.47 | 0817  |06.41 | 0551 07.14 (1) | 0410 | 0256  |03.39  |05.15 ] 06.46 ]08.12  |0850  |10.08

|1517  |1658  |18.24  |2056 18 07.32(1)|22.30  |2350  |23.16  |21.37 | 19.48 11803  |1524 | 14.27

1710945  |08.14  |06.37  |05.48 07.17 (1) | 04.07 | 0255  |03.41  |05.18 ] 06.48 ]08.15  |0853 | 10.09

|1520  |17.01  |18.26  |2059 12 07.29(1) | 22.34  |2351  |23.13  |21.33 | 19.44 |18.00  |1521 | 14.27

180943  |08.10  |06.34  |05.44 07.19 (1) | 04.03 | 0255  |03.44  |05.21 ] 06.51 |08.18  |0856  |10.11

]1523  |17.04  |18.29  |21.02 5 07.24(1) |22.37  |2352  |2310  |21.30 ] 19.41 |17.56  |15.18 | 14.27

1909.40 | 08.07  |06.30 | 05.41 10400 | 0254 | 03.47 | 05.24 ] 06.54 Jog21  |0859  |10.12

|1527  |17.07  |18.32  |21.05 |2240  |2353  |23.08 |21.27 | 19.37 |1753  |1515 | 14.27

2009.38 | 08.04 |06.27  |05.37 ]03.57 0254  |03.50 | 05.27 ] 06.57 ]08.24  ]09.02  |10.13

]1530  |17.10  |18.35  |21.08 12243  |2353  |23.05 |21.23 119.34 11749 |1513 | 14.27

21]09.35  |08.00 |06.23  |05.34 ]03.54 0254  |03.53  |05.30 ] 07.00 ]08.27  ]09.06  |10.13

11533  |17.14 1838  |2L11 12246  |2354  |23.02 |21.20 ]19.30 |17.46  |15.10 | 14.27

22]09.33 | 07.57 |06.20  |05.31 ]0351 0255  |03.57  |05.33 ] 07.03 ]08.30  ]09.09  |10.14

11536 |17.17  |18.41  |21.14 12249  |2354  |2259  |21.16 | 19.27 117.43  |15.07 | 14.27

23109.30 |07.53  |06.16  |05.27 10348 | 0255 | 04.00  |05.36 ] 07.05 ]08.33  |09.12  |10.14

11539 |17.20  |18.44  |2117 |2252  |2354  |2256  |21.13 ] 19.23 |17.39  |15.05 | 14.28

24109.27 |07.50  |06.13 | 05.24 103.45 | 0256 | 04.03  |05.39 ] 07.08 ]08.36  |09.15 | 10.15

|1542  |17.23 | 1847  |21.20 |2256  |2354  |2253  |21.09 | 19.20 117.36  |15.02 | 14.29

25]09.24 | 07.47  |06.09  |05.20 ]03.42 | 0257 | 04.06 | 05.42 07.22 (1) | 07.11 ]07.40  |09.18  |10.15

|1546  |17.26  |18.50  |21.23 12259  |2354  |2250  |21.06 7 07.29 (1) | 19.16 11633 |15.00 | 14.29

2609.22  |07.43  |06.06  |05.17 ]03.39 | 0257  |04.09 | 05.45 07.19 (1) | 07.14 ]07.43  ]09.21  |10.15

|1549  |17.29  |18.53  |21.26 123.02  |2353 |2247  |21.02 13 07.32(1) | 19.13 11629  |1457 | 14.30

2710919 | 07.40  |06.02  |05.13 10337 0259  |04.12  |05.48 07.16 (1) | 07.17 |07.46  |09.24 | 10.15

|1552  |17.32  |18.56  |21.30 123.05 |2352 |2243  |2059 18 07.34 (1) | 19.09 |16.26  |1455 | 14.31

2809.16  |07.36  |0559  |05.10 10334  [03.00 |04.15  |0551 07.15 (1) | 07.20 |07.49  ]09.27  |10.15

|1555  |17.35  |18.59  |21.33 123.08  |2352 |2240 |2055 20 07.35(1) | 19.06 |16.23  |1453 | 14.33

2910913 | | 06.55 | 05.06 10331 |03.00 |04.18  |05.54 07.14 (1) | 07.23 ]07.52  ]09.30 | 10.14

11559 | |20.02 | 21.36 12311  |2351  |2237  |2052 22 07.36(1) | 19.02 11619  |1451 | 14.34

3009.10 | |06.51 | 05.03 ]03.28 0301  |04.22 | 0557 07.12 (1) | 07.25 ]07.55  ]09.33 | 10.14

11602 | |20.05 | 21.39 12314  |2349  |22.34  |2048 24 07.36(1) | 18.59 116.16 | 14.48 | 14.36

31]09.07 | |06.48 | 10326 | |04.25 | 06.00 07.11 (1) | ]07.58 | 110.13

116.05 | | 20.08 | 12316 | |2231  |2045 26 07.37(1) ] 11613 | | 14.37

Potential sun hours | 173 | 239 | 363 | 450 | 568 | 621 | 606 | 508 | 393 | 305 | 199 | 139
Total, worst case | | | | 381 | | | | 130 | 253 | | |
Sun reduction | | | | 0,43 | | | | 0,42 | 0,32 | | |
Oper. time red. | | | | 0,94 | | | | 0,94 | 0,94 | | |
Wind dir. red. | | | | 0,62 | | | | 0,62 | 0,62 | | |
Total reduction | | | | 0,25 | | | | 0,25 | 0,19 | | |
Total, real | | | | 96 | | | | 32 | 48 | | |

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: Licensed user:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377
SHADOW - Calendar

Calculation: Shadow_Pajukoski I VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH;37 (real case, No forest) Shadovv_ receptor: K - Lomarakennus K (Isoménnikkd)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January | February |March 1 April | May |June

1]10.12 | 09.04 11.22 (2) | 07.33 08.57 (3) | 06.44 08.07 (4) | 04.59 | 03.23

| 14.39 | 16.08 49  13.05(1) | 17.38 27 09.24 (3) | 20.11 25 08.32(4) | 21.42 | 23.19

21011 | 09.01 11.22 (2) | 07.29 08.57 (3) | 06.41 08.07 (4) | 04.56 | 03.20

| 14.41 | 16.12 47  13.04 (1) | 17.41 26 09.23 (3) | 20.13 23 08.30 (4) | 21.45 | 23.22

3] 10.10 | 08.58 11.23 (2) | 07.26 08.58 (3) | 06.37 08.09 (4) | 04.52 | 03.18

| 14.43 | 16.15 42 13.03 (1) | 17.44 24 09.22 (3) | 20.16 19 08.28 (4) | 21.48 | 23.25

4]10.09 | 08.55 11.24 (2) | 07.23 08.59 (3) | 06.34 08.10 (4) | 04.49 | 03.16

| 14.45 116.18 36 13.01 (1) | 17.47 21 09.20 (3) | 20.19 15  08.25 (4) | 21.52 | 23.27

5] 10.08 12.42 (1) | 08.52 11.26 (2) | 07.19 09.01 (3) | 06.30 08.15 (4) | 04.46 1 03.13

| 14.47 4 1246 (1)|16.22 28 1259 (1) |17.50 16  09.17 (3) | 20.22 5 0820 (4) | 2155  |23.30

6| 10.06 12.39 (1) | 08.49 11.30 (2) | 07.16 09.04 (3) | 06.27 | 04.42 | 03.11

| 14.50 9 12.48(1) | 16.25 13 1255 (1) | 17.53 10 09.14 (3) | 20.25 | 21.58 | 23.32

71 10.05 12.38 (1) | 08.46 | 07.12 | 06.23 | 04.39 | 03.09

| 14.52 12 12.50 (1) | 16.28 | 17.56 | 20.28 122.01  ]23.35

8] 10.03 12.38 (1) | 08.43 | 07.09 | 06.19 | 04.36 | 03.07

| 14.55 15 12,53 (1) | 16.31 | 18.00 | 20.31 122.05  |23.37

9 ]10.02 12.37 (1) | 08.39 | 07.05 | 06.16 | 04.32 | 03.05

| 14.57 17  12.54 (1) | 16.35 | 18.03 | 20.34 | 22.08 | 23.39

10 | 10.00 11.24 (2) | 08.36 | 07.02 | 06.12 10429  ]03.04

| 15.00 27 12.56 (1) | 16.38 | 18.06 | 20.37 |22.11 | 2341

11 ] 09.58 11.22 (2) | 08.33 | 06.58 | 06.09 | 04.26 | 03.02

| 15.03 31  12.56 (1) | 16.41 | 18.09 | 20.40 | 22.14 | 23.43

12 | 09.56 11.21 (2) | 08.30 | 06.55 | 06.05 | 04.22 | 03.00

| 15.05 36 1258 (1) | 16.44 | 18.11 | 20.43 12217 | 23.45

13 | 09.54 11.20 (2) | 08.27 | 06.51 | 06.02 10419  ]02.58

| 15.08 40 1259 (1) | 16.48 | 18.14 | 20.46 | 22.21 | 23.46

14 | 09.52 11.19 (2) | 08.23 | 06.48 | 05.58 | 04.16 | 02.57

| 15.11 43 1259 (1) | 16.51 | 18.17 | 20.49 | 22.24 | 23.48

15 | 09.50 11.19 (2) | 08.20 09.06 (3) | 06.44 | 05.55 10413 | 02.56

| 15.14 45 13.00 (1) | 16.54 11 09.17 (3) | 18.20 | 20.52 12227 | 23.49

16 | 09.47 11.18 (2) | 08.17 09.04 (3) | 06.41 | 05.51 | 04.09 | 02.55

| 15.17 48 13.01 (1) | 16.57 16 09.20 (3) | 18.23 | 20.55 | 22.30 | 23.51

17 | 09.45 11.18 (2) | 08.13 09.02 (3) | 06.37 07.18 (4) | 05.48 | 04.06 | 02.55

| 15.20 50 13.02 (1) | 17.01 20 09.22 (3) | 18.26 12 07.30 (4) | 20.59 | 22.34 | 23.52

18 ] 09.43 11.18 (2) | 08.10 09.00 (3) | 06.34 07.15 (4) | 05.44 | 04.03 | 02.54

| 15.23 52 13.03(1)|17.04 23 09.23(3)|18.29 17 07.32 (4) | 21.02 12237 | 2352

19 | 09.40 11.18 (2) | 08.07 08.58 (3) | 06.30 07.13 (4) | 05.41 | 04.00 | 02.54

| 15.26 53 13.03(1) | 17.07 26 09.24 (3) | 18.32 21 07.34 (4) | 21.05 | 22.40 | 23.53

20 | 09.38 11.18 (2) | 08.03 08.58 (3) | 06.27 07.11 (4) | 05.37 | 03.57 | 02.54

| 15.29 55 13.04 (1) | 17.10 27 09.25(3) | 18.35 24 07.35(4) | 21.08 | 22.43 | 23.54

21]09.35 11.18 (2) | 08.00 08.57 (3) | 06.23 07.10 (4) | 05.34 | 03.54 | 02.54

| 15.32 56 13.05(1) | 17.13 28 09.25(3) | 18.38 26 07.36 (4) | 21.11 | 22.46 | 23.54

221 09.33 11.18 (2) | 07.57 08.56 (3) | 06.20 07.08 (4) | 05.30 ] 03.51 | 02.54

| 15.36 57 13.05(1) | 17.16 29 09.25(3) | 18.41 28 07.36 (4) | 21.14 | 22.49 | 23.54

23]09.30 11.18 (2) | 07.53 08.56 (3) | 06.16 07.08 (4) | 05.27 | 03.48 | 02.55

| 15.39 57 13.05(1)|17.20 30 09.26 (3) | 18.44 29 07.37 (4) | 21.17 | 2253 | 23.54

241 09.27 11.18 (2) | 07.50 08.56 (3) | 06.12 07.06 (4) | 05.23 | 03.45 | 02.55

| 15.42 58 13.05(1) |17.23 30 09.26 (3) | 18.47 31 07.37 (4) | 21.20 | 22.56 | 23.54

251 09.24 11.18 (2) | 07.47 08.55 (3) | 06.09 07.06 (4) | 05.20 | 03.42 | 02.56

| 15.45 58 13.06 (1) |17.26 31 09.26 (3) | 18.50 31 07.37 (4) | 21.23 | 2259 | 23.54

26 | 09.22 11.18 (2) | 07.43 08.56 (3) | 06.05 07.06 (4) | 05.16 | 03.39 | 02.57

| 15.49 58 13.06 (1) | 17.29 30 09.26 (3) | 18.53 31 07.37(4) | 21.26 | 23.02 | 23.53

271 09.19 11.19 (2) | 07.40 08.56 (3) | 06.02 07.05 (4) | 05.13 ] 03.36 | 02.58

| 15.52 58 13.07 (1) | 17.32 29 09.25 (3) | 18.56 31 07.36 (4) | 21.29 | 23.05 | 23.53

28] 09.16 11.19 (2) | 07.36 08.57 (3) | 05.58 07.05 (4) | 05.09 | 03.33 | 02.59

| 15.55 57 13.06 (1) | 17.35 28 09.25 (3) | 18.59 31 07.36 (4) | 21.33 | 23.08 | 23.52

29 ] 09.13 11.19 (2) | | 06.55 08.05 (4) | 05.06 ] 03.31 | 03.01

| 15.58 56  13.06 (1) | 12002 30 08.35(4) | 21.36 | 23.11 | 23.51

30 | 09.10 11.20 (2) | | 06.51 08.06 (4) | 05.03 103.28  ]03.01

| 16.02 54 13.06 (1) | | 20.05 28 08.34(4) | 21.39 | 23.14 | 23.50
31]09.07 11.20 (2) | | 06.48 08.06 (4) | | 03.25 |
| 16.05 52 13.05(1) | | 20.08 27 08.33(4) | | 23.16 |

Potential sun hours | 173 | 239 | 363 | 451 | 568 | 621
Total, worst case | 1158 | 573 | 521 | 87 | |
Sun reduction | 0,11 | 0,31 | 0,36 | 0,43 | |
Oper. time red. | 0,94 | 0,94 | 0,94 | 0,94 | |
Wind dir. red. | 0,66 | 0,65 | 0,62 | 0,61 | |
Total reduction | 0,07 | 0,19 | 0,21 | 0,25 | |
Total, real | 78 | 108 | 109 | 22 | |

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: Licensed user:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377
SHADOW - Calendar

Calculation: Shadow_Pajukoski I VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH;37 (real case, No forest) Shadovv_ receptor: K - Lomarakennus K (Isoménnikkd)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

| July JAugust | September | October I|November | December
1] 03.02 | 04.28 | 06.02 | 07.28 | 08.01 | 09.36 11.04 (2)
|23.48 | 2227 | 20.41 | 18.55 | 16.09 |14.46 32 12.39 (1)
2] 03.04 | 04.31 | 06.05 | 07.31 | 08.05 | 09.38 11.06 (2)
| 23.47 | 22.24 | 20.37 | 18.51 | 16.06 |14.44 26 12.38(1)
3103.06 |04.34 |06.08 | 07.34 | 08.08 ] 09.41 12.21 (1)
| 23.45 | 22.21 | 20.34 | 18.48 | 16.03 |14.42 16 12.37 (1)
4103.08 |04.37 | 06.11 1 07.37 ] 08.11 | 09.44 12.23 (1)
| 23.44 | 22.18 | 20.30 | 18.44 | 16.00 | 14.40 14 12.37 (1)
51 03.10 | 04.40 | 06.14 | 07.40 | 08.14 10.59 (2) | 09.46 12.24 (1)
| 23.42 | 22.14 | 20.27 | 18.41 | 15.57 16 12.26 (1) | 14.39 12 12.36 (1)
6] 03.12 | 04.43 | 06.17 | 07.43 | 08.17 10.56 (2) | 09.49 12.26 (1)
123.40 | 2211 | 20.23 | 18.37 | 15.53 30 12.30 (1) | 14.37 9 12.35(1)
703.14 | 04.46 | 06.20 08.11 (4) | 07.45 09.43 (3) | 08.21 10.55 (2) | 09.51 12.28 (1)
| 23.38 | 22.08 | 20.20 4 08.15 (4) | 18.34 4 09.47 (3) | 15.50 37  12.32 (1) | 14.35 5 12.33(1)
8]03.17 |0450  |06.23 08.06 (4) | 07.48 09.38 (3) | 08.24 10.54 (2) | 09.53
| 23.36 | 22.04 |20.16 14 08.20(4) | 18.30 14 09.52 (3) | 15.47 42 12.34 (1) | 14.34
910319 | 0453  |06.25 08.03 (4) | 07.51 09.35 (3) | 08.27 10.53 (2) | 09.56
| 23.34 | 22.01 | 20.13 19  08.22 (4) | 18.27 19 09.54 (3) | 15.44 46 12.35 (1) | 14.33
10 | 03.22 | 04.56 | 06.28 08.01 (4) | 07.54 09.33 (3) | 08.30 10.52 (2) | 09.58
| 23.31 | 21.57 | 20.09 22 08.23(4) | 18.23 22 09.55(3) | 15.41 50 12.36 (1) | 14.31
11]103.24 | 0459 | 06.31 07.59 (4) | 07.57 09.31 (3) | 08.34 10.52 (2) | 10.00
12329 |21.54 |20.06 25 08.24(4)|18.20 25 09.56 (3) | 15.38 53 12.37 (1) | 14.30
12 | 03.27 | 05.02 | 06.34 07.58 (4) | 08.00 09.30 (3) | 08.37 10.51 (2) | 10.02
| 23.26 | 21.51 | 20.02 27 08.25(4) | 18.16 27 09.57 (3) | 15.35 54 12.37 (1) | 14.29
13103.30 | 05.05 | 06.37 07.57 (4) | 08.03 09.30 (3) | 08.40 10.51 (2) | 10.04
|23.24 | 21.47 ]19.58 29 08.26(4)|18.13 28 09.58 (3) | 15.32 57 12.38 (1) | 14.28
14103.32 | 05.08 | 06.40 07.55 (4) | 08.06 09.29 (3) | 08.43 10.51 (2) | 10.05
| 23.21 | 21.44 ]19.55 30 08.25(4) | 18.10 29  09.58 (3) | 15.29 57 12.38 (1) | 14.28
15| 03.35 | 05.11 | 06.43 07.55 (4) | 08.09 09.28 (3) | 08.46 10.51 (2) | 10.07
|23.19  |21.40 |19.51 30 08.25(4)|18.06 30 09.58 (3) | 15.26 57 12.38 (1) | 14.27
16 ]103.38 | 05.14 | 06.45 07.54 (4) | 08.12 09.27 (3) | 08.50 10.52 (2) | 10.08
12316 | 21.37 119.48 32 08.26(4)|18.03 31 09.58 (3) | 15.23 57  12.39 (1) | 14.27
17 | 03.41 | 05.17 | 06.48 07.54 (4) | 08.15 09.27 (3) | 08.53 10.52 (2) | 10.10
| 23.13 | 21.33 | 19.44 31 08.25(4) | 17.59 30 09.57 (3) | 15.21 58 12.39 (1) | 14.26
18 103.44 | 0520 | 06.51 07.53 (4) | 08.18 09.27 (3) | 08.56 10.51 (2) | 10.11
| 23.10 | 21.30 |19.41 31 08.24 (4) | 17.56 31 09.58 (3) | 15.18 59 12.39 (1) | 14.26
1910347 | 05.24 | 06.54 07.53 (4) | 08.21 09.27 (3) | 08.59 10.53 (2) | 10.12
| 23.08 | 21.26 119.37 31 08.24 (4) | 17.52 30 09.57 (3) | 15.15 57 1240 (1) | 14.26
20 | 03.50 | 05.27 | 06.57 07.53 (4) | 08.24 09.27 (3) | 09.02 10.53 (2) | 10.13
| 23.05 | 21.23 ]19.34 30 08.23(4)|1749 29 09.56 (3) | 15.12 57 12.40 (1) | 14.26
21]03.53 | 05.30 | 07.00 07.54 (4) | 08.27 09.28 (3) | 09.06 10.53 (2) | 10.13
123.02 2119 1930 28 08.22(4)|17.46 28 09.56 (3) | 15.10 56  12.40 (1) | 14.26
22| 03.56 | 05.33 | 07.02 07.54 (4) | 08.30 09.28 (3) | 09.09 10.54 (2) | 10.14
| 22.59 | 21.16 | 19.27 27 08.21 (4) | 17.42 27  09.55 (3) | 15.07 55 12.40 (1) | 14.27
2310359 |0536 |07.05 07.55 (4) | 08.33 09.30 (3) | 09.12 10.54 (2) | 10.15
| 22.56 |121.13 |19.23 25 08.20(4) |17.39 24 09.54 (3) | 15.04 54 12.40 (1) | 14.27
24104.02 |0539  |07.08 07.55 (4) | 08.36 09.30 (3) | 09.15 10.55 (2) | 10.15
| 22.53 | 21.09 | 19.19 23 08.18 (4) | 17.36 23 09.53(3) | 15.02 52  12.40 (1) | 14.28
25| 04.05 | 05.42 | 07.11 07.57 (4) | 07.39 08.32 (3) | 09.18 10.56 (2) | 10.15
| 22.50 | 21.06 | 19.16 19 08.16 (4) | 16.32 20 08.52 (3) | 14.59 50 12.40 (1) | 14.29
26]04.09 0545  |07.14 07.59 (4) | 07.43 08.34 (3) | 09.21 10.57 (2) | 10.15
|22.47 ] 21.02 119.12 14 08.13(4) | 16.29 15 08.49 (3) | 14.57 47 12.39 (1) | 14.30
271 04.12 | 05.48 | 07.17 08.05 (4) | 07.46 08.37 (3) | 09.24 10.58 (2) | 10.15
| 22.43 | 20.58 | 19.09 2 08.07 (4) | 16.26 9 08.46 (3) | 14.55 45 12.39 (1) | 14.31
2810415 |0550  |07.20 | 07.49 ] 09.27 10.59 (2) | 10.15
| 22.40 | 20.55 | 19.05 | 16.22 | 14.52 43 12.39 (1) | 14.32
2910418 | 0553  |07.22 | 07.52 ] 09.30 11.01 (2) | 10.14
| 22.37 | 20.51 | 19.02 | 16.19 | 14.50 40 12.39 (1) | 14.34
30 | 04.21 | 05.56 | 07.25 | 07.55 ] 09.33 11.02 (2) | 10.14
|22.34 2048 | 18.58 | 16.16 | 14.48 36 12.39 (1) | 14.35
310424 0559 | | 07.58 | 110.13
12231 2044 | | 16.13 | | 14.37
Potential sun hours | 606 | 508 | 393 | 305 | 199 | 139
Total, worst case | | | 493 | 495 | 1265 | 114
Sun reduction | | | 0,32 | 0,28 | 0,18 | 0,04
Oper. time red. | | | 0,94 | 0,94 | 0,94 | 0,94
Wind dir. red. | | | 0,61 | 0,64 | 0,66 | 0,66
Total reduction | | | 0,19 | 0,17 | 0,12 | 0,02
Total, real | | | 92 | 84 | 146 | 3
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: Licensed user:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377
SHADOW - Calendar

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest) Shadow receptor: L - Asuinrakennus L (Malkasaari)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February |[March  |April | May |June | July JAugust | SeptembefOctober |NovembejDecember

1]10.12 | 09.04 | 07.33 | 06.44 | 04.59 | 03.23 | 03.02 | 04.28 | 06.02 | 07.28 | 08.02 | 09.36

11439  ]16.08  |17.38  |20.11  |21.42  |23.19  |23.48  |2227  |20.41 |18.55  |16.09 | 14.46

21011 | 09.01 | 07.30 | 06.41 | 04.56 | 03.20 | 03.04 | 04.31 | 06.05 | 07.31 | 08.05 | 09.38

| 14.41 | 16.12 | 17.41 120.14 | 21.45 | 23.22 | 23.47 |22.24 2037 | 18.51 | 16.06 | 14.44

3] 10.10 | 08.58 | 07.26 | 06.37 | 04.52 | 03.18 | 03.06 | 04.34 | 06.08 | 07.34 | 08.08 | 09.41

| 14.43 | 16.15 | 17.44 | 20.17 | 21.49 | 23.25 | 23.45 | 22.21 | 20.34 | 18.48 | 16.03 | 14.42

411009 | 0855 |07.23 |06.34 |04.49  |03.16 |03.08 |0437 |06.11 |07.37 0811 | 09.44

| 14.45 | 16.18 | 17.47 | 20.20 | 21.52 | 23.27 | 23.44 | 22.18 | 20.30 | 18.44 | 16.00 | 14.40

5] 10.08 | 08.52 | 07.19 | 06.30 | 04.46 1 03.13 | 03.10 | 04.40 | 06.14 | 07.40 | 08.14 | 09.46

| 14.47 | 16.22 | 17.51 | 20.22 | 21.55 | 23.30 | 23.42 |22.14 ] 20.27 | 18.41 | 15.57 | 14.39

6]10.07 | 08.49 |07.16 | 06.27 | 04.42  |03.11 |03.12  |04.43  |06.17 |07.43 0818 | 09.49

11450  ]16.25  |17.54  |20.25  |21.58  |23.32  |23.40 |22.11  |20.23 |1837 |1553  |14.37

71 10.05 | 08.46 | 07.12 | 06.23 | 04.39 | 03.09 | 03.14 | 04.46 | 06.20 | 07.46 ] 08.21 | 09.51

| 14.52 | 16.28 | 17.57 | 20.28 | 22.01 | 23.35 | 23.38 | 22.08 | 20.20 | 18.34 | 15.50 | 14.35

811003 | 0843 |07.09 |06.20 |0436 |03.07 |0317 |0450 |06.23 |07.48 |08.24 |09.54

| 14.55 | 16.32 | 18.00 | 20.31 | 22.05 | 23.37 | 23.36 | 22.04  ]20.16 | 18.30 | 15.47 | 14.34

911002 0840 |07.05 |06.16 |0432 |03.05 |03.19 |0453 |06.25 |07.51  |08.27 |09.56

| 14.57 | 16.35 | 18.03 | 20.34 | 22.08 | 23.39 | 23.34 | 22.01 | 20.13 | 18.27 | 15.44 | 14.33

10 | 10.00 | 08.36 | 07.02 | 06.12 | 04.29 | 03.04 | 03.22 | 04.56 | 06.28 | 07.54 | 08.30 | 09.58

| 15.00 | 16.38 | 18.06 | 20.37 | 22.11 | 23.41 | 23.31 | 21.57 | 20.09 | 18.23 | 15.41 | 14.31

11 ] 09.58 | 08.33 | 06.58 | 06.09 | 04.26 | 03.02 | 03.24 | 04.59 | 06.31 | 07.57 | 08.34 | 10.00

115.03 | 16.41 |18.09  |20.40 | 22.14 | 23.43  |23.29 |21.54 |20.06 |18.20  |15.38 | 14.30

12 | 09.56 | 08.30 | 06.55 | 06.05 | 04.22 | 03.01 | 03.27 | 05.02 | 06.34 | 08.00 | 08.37 | 10.02

| 15.05 | 16.45 | 18.12 | 20.43 | 22.18 | 23.45 | 23.27 | 21.51 | 20.02 | 18.17 | 15.35 | 14.29

13| 09.54 | 08.27 | 06.51 | 06.02 | 04.19 | 02.58 | 03.30 | 05.05 | 06.37 | 08.03 | 08.40 | 10.04

| 15.08 | 16.48 | 18.15 | 20.46 | 22.21 | 23.47 | 23.24 | 21.47 | 19.59 | 18.13 | 15.32 | 14.28

1410952 | 0823 | 0648 |0558 |04.16 | 0257 |03.33 |0508 |06.40 |08.06 |08.43 |10.05

| 15.11 | 16.51 | 18.18 | 20.49 | 22.24 | 23.48 | 23.22 | 21.44 | 19.55 | 18.10 | 15.29 | 14.28

15 | 09.50 | 08.20 | 06.44 | 05.55 | 04.13 | 02.56 | 03.35 ] 05.11 | 06.43 | 08.09 | 08.47 | 10.07

11514 | 16.54 | 18.20 | 20.53 | 22.27 | 23.49 | 23.19 | 21.40 ] 19.51 | 18.06 | 15.26 | 14.27

16 | 09.47 | 08.17 | 06.41 | 05.51 | 04.09 | 02.55 | 03.38 | 05.14 | 06.45 | 08.12 | 08.50 | 10.08

115.17 | 16.57 |18.23 2056  |22.30  |2351  |23.16  |21.37 |19.48  |18.03  |1523 | 14.27

17 | 09.45 | 08.14 | 06.37 | 05.48 | 04.06 | 02.55 | 03.41 | 05.18 | 06.48 | 08.15 | 08.53 | 10.10

| 15.20 | 17.01 | 18.26 | 20.59 12234 | 2352 | 23.13 | 21.33 | 19.44 | 17.59 | 15.21 | 14.26

18109.43 | 08.10 | 06.34 | 0544 | 0403 |0254 |03.44 |0521 |06.51 |08.18 | 0856  |10.11

| 15.23 | 17.04 | 18.29 | 21.02 | 22.37 | 23.53 | 23.11 | 21.30 | 19.41 | 17.56 | 15.18 | 14.26

191 09.40 | 08.07 ]06.30  |05.41  |04.00 |0254  |03.47 |0524 |06.54 |08.21  |0859  |10.12

| 15.26 | 17.07 | 18.32 | 21.05 | 22.40 | 23.53 | 23.08 | 21.27 | 19.37 | 17.53 | 15.15 | 14.26

20 | 09.38 | 08.04 | 06.27 | 05.37 | 03.57 | 02.54 | 03.50 | 05.27 | 06.57 | 08.24 | 09.03 ] 10.13

| 15.29 | 17.10 | 18.35 | 21.08 | 22.43 | 23.54 | 23.05 | 21.23 ] 19.34 | 17.49 | 15.12 | 14.26

21109.35 |08.00 |06.23 |0534 |03.54 |0254 |03.53 |0530 |07.00 |08.27 |09.06 |10.14

11533 |17.13 1838  |21.11  |22.46  |2354  |23.02 |21.20 |19.30 |17.46  |1510 | 14.27

221 09.33 | 07.57 | 06.20 | 05.30 ] 03.51 | 02.54 | 03.56 | 05.33 ] 07.02 | 08.30 | 09.09 | 10.14

| 15.36 |17.17 | 18.41 |21.14  |2250 | 2354 | 22.59 | 21.16 | 19.27 | 17.42 | 15.07 | 14.27

23]09.30 | 07.53 | 06.16 | 05.27 | 03.48 | 02.55 | 03.59 | 05.36 | 07.05 | 08.33 |1 09.12 | 10.15

| 15.39 | 17.20 | 18.44 | 21.17 | 22.53 | 23.54 | 22.56 | 21.13 ] 19.23 | 17.39 | 15.04 | 14.27

24109.27 |0750 |06.13  |0523 |03.45 |0255 |04.02 |0539 |07.08 |08.36  |09.15 |10.15

| 15.42 117.23 | 18.47 | 21.20 | 22.56 | 23.54 | 22.53 | 21.09 | 19.20 | 17.36 | 15.02 | 14.28

25 | 09.25 | 07.47 | 06.09 | 05.20 | 03.42 | 02.56 | 04.06 | 05.42 ] 07.11 | 07.40 ] 09.18 | 10.15

| 15.45 | 17.26 | 18.50 | 21.23 | 22.59 | 23.54 | 22.50 | 21.06 ] 19.16 | 16.32 | 14.59 | 14.29

2609.22 |07.43 |06.06 |0516  |03.39 |0257 |04.09 |0545 |07.14  |07.43  |09.21  |10.15

115.49  |17.29 1853  |21.26  |23.02  |2353  |2247  |21.02 1913  |16.29  |1457  |14.30

271 09.19 | 07.40 | 06.02 | 05.13 | 03.36 | 02.58 | 04.12 | 05.48 |1 07.17 | 07.46 | 09.24 | 10.15

| 15.52 117.32 | 18.56 | 21.30 | 23.05 | 23.53 | 22.44 | 20.59 | 19.09 | 16.26 | 14.55 | 14.31

28] 09.16 | 07.36 | 05.58 | 05.10 | 03.33 | 02.59 | 04.15 | 05.51 | 07.20 | 07.49 |1 09.27 | 10.15

|1555  |17.35  |18.59  |21.33  |23.08  |2352  [22.40 |20.55  |19.05 |16.22  |1452  |14.32

29109.13 | |06.55 ]05.06  |03.31 ]|03.01 |04.18 |0554  |07.22 |07.52  ]09.30 | 10.15

| 15.59 | | 20.02 | 21.36 | 23.11 | 23.51 | 22.37 | 20.52 | 19.02 | 16.19 | 14.50 | 14.34

30 | 09.10 | | 06.51 | 05.03 | 03.28 | 03.01 | 04.21 | 05.56 | 07.25 | 07.55 ] 09.33 | 10.14

| 16.02 | | 20.05 | 21.39 12314 | 23.50 | 22.34 | 20.48 | 18.58 | 16.16 | 14.48 | 14.35

31109.07 | 106.48 | 10325 | 10424 10559 | 10758 | ]10.13

116.05 | 12008 | 12317 | 12231 2045 | |16.13 | | 14.37

Potential sun hours | 173 | 238 | 363 | 451 | 568 | 621 | 607 | 508 | 393 | 305 | 199 | 139
Total, worst case | | | | | | | | | | | |
Sun reduction | | | | | | | | | | | |
Oper. time red. | I I I I I I I I I I I
Wind dir. red. | | | | | | | | | | | |
Total reduction | | | | | | | | | | | |
Total, real | I | [ [ I | [ [ | [ [

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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Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377

Project:

Pajukoski tv-hanke

SHADOW - Calendar

Calculation: Shadow_Pajukoski 11 VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest) Shadow receptor: M - Asuinrakennus M (Latvala)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time

N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum

564 412 414 434 580 826 955 1032 927 759 646 672 8221
|January | February |March 1 April | May |June
11]10.13 | 09.04 14.09 (15) | 07.33 15.58 (14) | 06.44 | 04.59 | 03.22
| 14.38 | 16.08 27 14.36 (15) | 17.38 31 16.29 (14) | 20.10 | 21.42 | 23.20
2]10.12 | 09.01 14.09 (15) | 07.29 15.58 (14) | 06.40 | 04.55 | 03.19
| 14.40 | 16.11 28 14.37 (15) | 17.41 30 16.28 (14) | 20.13 | 21.45 | 23.23
311011 ] 08.58 14.08 (15) | 07.26 15.58 (14) | 06.37 | 04.52 | 03.17
| 14.42 116.14 29 1437 (15) | 17.44 31 16.29(14) | 20.16  |21.49  |[23.25
41]10.10 | 08.55 14.07 (15) | 07.22 15.58 (14) | 06.33 | 04.48 | 03.15
| 14.44 116.18 31 14.38(15) | 17.47 30 16.28 (14) | 20.19 | 21.52 | 23.28
5] 10.08 | 08.52 14.08 (15) | 07.19 15.57 (14) | 06.30 | 04.45 | 03.12
| 14.47 11621 31 14.39(15) |17.50 30 16.27 (14) | 20.22 | 21.55  |23.30
6| 10.07 | 08.49 14.08 (15) | 07.15 15.58 (14) | 06.26 | 04.42 | 03.10
| 14.49 | 16.24 31 14.39 (15) | 17.53 29  16.27 (14) | 20.25 | 21.58 | 23.33
71 10.05 | 08.46 14.07 (15) | 07.12 15.58 (14) | 06.23 | 04.38 | 03.08
| 14.51 | 16.28 32 14.39 (15) | 17.56 28  16.26 (14) | 20.28 | 22.01 | 23.35
8] 10.04 | 08.43 14.07 (15) | 07.09 15.59 (14) | 06.19 | 04.35 | 03.06
| 14.54 116.31 32 14.39(15) | 17.59 26 16.25(14) | 20.31  |22.05  |23.38
9 ]10.02 | 08.40 14.08 (15) | 07.05 16.00 (14) | 06.16 | 04.32 | 03.04
| 14.56 116.34 32 14.40 (15) | 18.02 24 16.24 (14) | 20.34 | 22.08 | 23.40
10 | 10.00 | 08.36 14.08 (15) | 07.02 16.01 (14) | 06.12 | 04.28 | 03.02
| 14.59 116.38 31 14.39(15) | 18.05 21 16.22(14) | 20.37  |22.11  |23.42
11 ] 09.58 | 08.33 14.08 (15) | 06.58 16.03 (14) | 06.08 | 04.25 | 03.01
| 15.02 | 16.41 31 14.39 (15) | 18.08 16 16.19 (14) | 20.40 | 22.14 | 23.44
12 | 09.56 | 08.30 14.08 (15) | 06.55 16.07 (14) | 06.05 | 04.22 | 02.58
| 15.05 | 16.44 30 14.38(15) | 18.11 9 16.16 (14) | 20.43 | 22.18 | 23.45
13| 09.54 | 08.27 14.09 (15) | 06.51 | 06.01 | 04.18 | 02.57
| 15.07 | 16.47 29 14.38 (15) | 18.14 | 20.46 | 22.21 | 23.47
14 | 09.52 | 08.23 14.10 (15) | 06.48 | 05.58 | 04.15 | 02.56
| 15.10 116,51 28 14.38 (15) | 18.17 | 20.49 | 22.24 | 23.49
15 | 09.50 | 08.20 14.10 (15) | 06.44 |0554  |0412 | 0255
| 15.13 116,54 26  14.36 (15) | 18.20 |2052  |2227  |23.50
16 | 09.48 | 08.17 14.12 (15) | 06.40 | 05.51 | 04.09 | 02.54
| 15.16 | 16.57 24 14.36 (15) | 18.23 | 20.55 | 22.31 | 23.51
17 | 09.45 ] 08.13 14.13 (15) | 06.37 | 05.47 | 04.06 | 02.53
| 15.19 117.00 21 14.34(15) | 18.26 12058  |22.34 | 2352
18 ] 09.43 | 08.10 14.15 (15) | 06.33 | 05.44 | 04.02 | 02.53
| 15.22 | 17.03 17  14.32 (15) | 18.29 | 21.02 | 22.37 | 23.53
19 | 09.40 | 08.07 14.19 (15) | 06.30 | 05.40 | 03.59 | 02.53
| 15.26 | 17.07 10 14.29 (15) | 18.32 | 21.05 | 22.40 | 23.54
20 | 09.38 | 08.03 | 06.26 10537  ]0356 |02.53
| 15.29 | 17.10 | 18.35 | 21.08 | 22.43 | 23.55
21]09.35 | 08.00 16.09 (14) | 06.23 | 05.33 | 03.53 | 02.53
| 15.32 117.13 10 16.19 (14) | 18.38 |21.11 | 22.47 | 23.55
221 09.33 | 07.57 16.06 (14) | 06.19 | 05.30 | 03.50 | 02.53
| 15.35 117.16 16 16.22 (14) | 18.41 |21.14  |2250 | 2355
23]09.30 | 07.53 16.04 (14) | 06.16 | 05.26 | 03.47 | 02.53
| 15.38 | 17.19 20 16.24 (14) | 18.44 | 21.17 | 22.53 | 23.55
241 09.27 | 07.50 16.02 (14) | 06.12 | 05.23 | 03.44 | 02.54
| 15.41 117.22 24 16.26 (14) | 18.47 | 21.20 | 22.56 | 23.55
25 | 09.25 | 07.46 16.01 (14) | 06.09 10519  ]03.41 | 0255
| 15.45 11725 25 16.26 (14) | 18.50 |21.23  |2259  |2355
26 | 09.22 14.19 (15) | 07.43 16.00 (14) | 06.05 | 05.16 | 03.38 | 02.56
| 15.48 4 14.23(15) | 17.29 28 16.28 (14) | 18.53 | 21.26 | 23.02 | 23.54
271 09.19 14.15 (15) | 07.40 15.59 (14) | 06.02 | 05.12 ] 03.35 | 02.57
| 15.51 13 14.28 (15) | 17.32 29 16.28 (14) | 18.56 | 21.30 | 23.05 | 23.53
28] 09.16 14.13 (15) | 07.36 15.58 (14) | 05.58 | 05.09 | 03.33 | 02.58
| 15.55 17 14.30 (15) | 17.35 30 16.28 (14) | 18.59 | 21.33 | 23.08 | 23.52
29 ] 09.13 14.12 (15) | | 06.55 | 05.06 | 03.30 | 03.00
|1558 20 14.32 (15) | | 20.02 | 21.36 | 23.11 | 23.51
30 | 09.10 14.10 (15) | | 06.51 ]05.02 10327 |03.00
|16.01 23 14.33(15) | | 20.04 |21.39  |23.14  |2350
31 09.07 14.10 (15) | | 06.47 | | 03.24 |
| 16.04 25 14.35(15) | | 20.07 | | 23.17 |
Potential sun hours | 172 | 238 | 363 | 451 | 569 | 622
Total, worst case | 102 | 702 | 305 | | |
Sun reduction | 0,11 | 0,31 | 0,36 | | |
Oper. time red. | 0,94 | 0,94 | 0,94 | | |
Wind dir. red. | 0,65 | 0,64 | 0,62 | | |
Total reduction | 0,07 | 0,18 | 0,21 | | |
Total, real | 7 | 130 | 64 | | |

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

Day in month Sun rise (hh:mm)

Sun set (hh:mm)

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

(WTG causing flicker first time)

Minutes with flicker (WTG causing flicker last time)

2112021706718 WINAPRO ‘
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Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377

Project:

Pajukoski tv-hanke

SHADOW - Calendar

Calculation: Shadow_Pajukoski 11 VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest) Shadow receptor: M - Asuinrakennus M (Latvala)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time

N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum

564 412 414 434 580 826 955 1032 927 759 646 672 8221
| July JAugust | SeptemberOctober I|November | December
11]03.01 | 04.27 | 06.02 | 07.28 16.49 (14) | 08.01 13.37 (15) | 09.36
| 23.49 | 22.28 | 20.41 | 18.55 4 16.53 (14) | 16.09 32 14.09 (15) | 14.45
2 03.03 | 04.30 | 06.05 | 07.31 16.43 (14) | 08.05 13.37 (15) | 09.39
| 23.48 | 22.24 | 20.37 | 18.51 15 16.58 (14) | 16.06 32  14.09 (15) | 14.43
3]03.05 | 04.33 | 06.08 | 07.34 16.40 (14) | 08.08 13.37 (15) | 09.41
12346 | 22.21 |20.34 | 1848 20 17.00 (14) | 16.02 32  14.09 (15) | 14.41
4]03.07 | 04.36 | 06.11 | 07.37 16.38 (14) | 08.11 13.37 (15) | 09.44
| 23.44 | 22.18 | 20.30 11844 23 17.01(14) | 1559 32 14.09 (15) | 14.39
5]103.09 | 0440 |06.14 |07.40 16.37 (14) | 08.14 13.37 (15) | 09.47
|23.42  |2224  |2027 |1841 25 17.02(14) | 1556 32  14.09 (15) | 14.38
6] 03.11 | 04.43 | 06.16 | 07.42 16.35 (14) | 08.18 13.38 (15) | 09.49
| 23.41 | 22.11 | 20.23 | 18.37 27 17.02 (14) | 15.53 30 14.08 (15) | 14.36
7103.13 | 04.46 | 06.19 | 07.45 16.34 (14) | 08.21 13.38 (15) | 09.52
| 23.39 | 22.08 | 20.20 | 18.34 29  17.03 (14) | 15.50 30 14.08 (15) | 14.35
8] 03.16 | 04.49 | 06.22 | 07.48 16.33 (14) | 08.24 13.39 (15) | 09.54
12336 |22.04 |20.16 |1830 30 17.03(14) | 1547 29 14.08 (15) | 14.33
9]03.18 | 04.52 | 06.25 | 07.51 16.32 (14) | 08.27 13.39 (15) | 09.56
| 23.34 | 22.01 | 20.12 118.27 31 17.03(14) | 15.44 28 14.07 (15) | 14.32
10 | 03.21 | 04.55 | 06.28 | 07.54 16.32 (14) | 08.30 13.40 (15) | 09.58
12332 | 2157 |20.09 |1823 31 17.03(14) | 1540 27 14.07 (15) | 14.30
11]03.23 | 04.58 | 06.31 | 07.57 16.31 (14) | 08.34 13.41 (15) | 10.00
| 23.29 | 21.54 | 20.05 | 18.20 31 17.02 (14) | 15.37 25 14.06 (15) | 14.29
12 | 03.26 | 05.02 | 06.34 | 08.00 16.31 (14) | 08.37 13.42 (15) | 10.02
| 23.27 | 21.51 | 20.02 | 18.16 31 17.02 (14) | 15.34 23 14.05(15) | 14.28
13 ] 03.29 | 05.05 | 06.37 | 08.03 16.31 (14) | 08.40 13.43 (15) | 10.04
|23.24 | 21.47 |19.58  |18.13 30 17.01(14) |15.31 20 14.03 (15) | 14.28
14 | 03.32 | 05.08 | 06.39 | 08.06 16.32 (14) | 08.43 13.46 (15) | 10.06
| 23.22 | 21.44 | 19.55 118.09 29 17.01 (14) | 15.29 17 14.03 (15) | 14.27
15| 03.34 | 05.11 | 06.42 | 08.09 16.32 (14) | 08.47 13.48 (15) | 10.07
12319  |2140 |1951  |18.06 28 17.00(14) | 1526 12  14.00 (15) | 14.26
16 | 03.37 | 05.14 | 06.45 | 08.12 16.32 (14) | 08.50 13.52 (15) | 10.09
| 23.16 | 21.37 | 19.48 | 18.02 27 16.59 (14) | 15.23 4 13.56 (15) | 14.26
17 | 03.40 | 05.17 | 06.48 | 08.15 16.33 (14) | 08.53 | 10.10
12314 |21.33  |19.44 |1759 25 16.58 (14) | 15.20 | 14.25
18 ] 03.43 | 05.20 | 06.51 | 08.18 16.35 (14) | 08.56 | 10.11
|23.11  |21.30 |19.41  |17.56 22 16.57 (14) | 15.17 | 14.25
19 | 03.46 | 05.23 | 06.54 | 08.21 16.36 (14) | 08.59 | 10.12
| 23.08 | 21.26 | 19.37 | 17.52 19 16.55 (14) | 15.14 | 14.25
200349 | 0526 | 06.56 | 08.24 16.37 (14) | 09.03 110.13
|23.05 |21.23 |19.33  |17.49 15 16.52(14) | 15.12 | 14.25
21]03.52 | 05.29 | 06.59 | 08.27 16.42 (14) | 09.06 | 10.14
| 23.02 | 21.20 | 19.30 | 17.45 6  16.48 (14) | 15.09 | 14.26
22 | 03.55 | 05.32 | 07.02 | 08.30 | 09.09 | 10.15
12259  |21.16  |19.26 | 17.42 | 15.06 | 14.26
23] 03.58 | 05.35 | 07.05 | 08.33 14.48 (15) | 09.12 | 10.15
|2256  |21.13  |19.23  |17.39 12 15.00 (15) | 15.04 | 14.27
241 04.02 | 05.38 | 07.08 | 08.36 14.45 (15) | 09.15 | 10.15
| 22.53 | 21.09 | 19.19 | 17.35 17  15.02 (15) | 15.01 | 14.27
25104.05 | 05.41 ]07.11 | 07.39 13.43 (15) | 09.18 | 10.16
|2250  |21.05 |19.16 |16.32 22  14.05(15) | 14.59 | 14.28
26104.08 |05.44  |07.14 | 07.43 13.41 (15) | 09.21 |110.16
| 22.47 | 21.02 | 19.12 | 16.29 24 14.05 (15) | 14.56 | 14.29
27 ] 04.11 | 05.47 | 07.16 | 07.46 13.40 (15) | 09.24 | 10.15
|22.44 12058  |19.09 |16.25 27 14.07 (15) | 14.54 | 14.30
28| 04.14 | 05.50 | 07.19 | 07.49 13.39 (15) | 09.27 | 10.15
|22.41  |20.55  |19.05 |16.22 28 14.07 (15) | 14.52 | 14.31
29| 04.17 | 05.53 | 07.22 | 07.52 13.38 (15) | 09.30 | 10.15
| 22.37 | 20.51 | 19.02 116.19 30 14.08 (15) | 14.49 | 14.33
300421 |0556 | 07.25 | 07.55 13.38 (15) | 09.33 | 10.14
|22.34  |20.48 |1858  |16.15 31  14.09 (15) | 14.47 | 14.34
31| 04.24 | 05.59 | | 07.58 13.37 (15) | | 10.14
| 22.31 | 20.44 | | 16.12 31 14.08 (15) | | 14.36
Potential sun hours | 607 | 508 | 393 | 305 | 199 | 138
Total, worst case | | | | 720 | 405 |
Sun reduction | | | | 0,28 | 0,18 |
Oper. time red. | | | | 0,94 | 0,94 |
Wind dir. red. | | | | 0,63 | 0,65 |
Total reduction | | | | 0,17 | 0,11 |
Total, real | | | | 120 | 45 |

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

Day in month Sun rise (hh:mm)

Sun set (hh:mm)

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

(WTG causing flicker first time)

Minutes with flicker (WTG causing flicker last time)
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Project:

Pajukoski tv-hanke

SHADOW - Calendar, graphical

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_ 20230215 YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest)

A: Lomarakennus A (Lampinjarvi)
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WTGs
2: Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (173)
I :: ceneric RD200 HH200 muokattu 5600 200.0 10! hub: 200,0 m (TOT: 300,0 m) (174)
- 7: Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (178)
I s ceneric RD200 HH200 kavennet 5600 200.0 10! hub: 200,0 m (TOT: 300,0 m) (179)
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B: Lomarakennus B (Lampinkallio)
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F: Asuinrakennus F (Maijannevantie)
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[ 17: Generic RD200 HH200 muokattu 5600 200.0 10! hub: 200,0 m (TOT: 300,0 m) (188)
18: Generic RD200 HH200 muokattu 5600 200.0 10! hub: 200,0 m (TOT: 300,0 m) (189)
[0 9: Generic RD200 HH200 Kavennet 5600 200.0 10! hub: 200,0 m (TOT: 300,0 m) (210)
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Project:

Pajukoski tv-hanke

SHADOW - Calendar, graphical
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Calculated:

22.11.2023 17.03/3.6.377

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_ 20230215 YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest)
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I :: Generic RD200 HH200 muokattu 5600 200.0 10! hub: 200,0 m (TOT: 300,0 m) (172)
2: Generic RD200 HH200 muokattu 5600 200.0 10! hub: 200,0 m (TOT: 300,0 m) (173)
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I :: Generic RD200 HH200 muokattu 5600 200.0 10! hub: 200,0 m (TOT: 300,0 m) (174)
I 4: Generic RD200 HH200 muokattu 5600 200.0 10! hub: 200,0 m (TOT: 300,0 m) (175)
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Project: Licensed user:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi
Calculated:
22.11.2023 17.03/3.6.377
SHADOW - Calendar, graphical

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_ 20230215 YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest)
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14: Generic RD200 HH200 muokattu 5600 200.0 !0! hub: 200,0 m (TOT: 300,0 m) (185) 15: Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (186)
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Project: Licensed user:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no for_est) WTG: 1 - (_Se_nenc RD200 HH200 muok_attu 5600 209.0 10! hub: 200,0 m (TOT: 300,0 m) (172)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

| January | February [March | April |May |June
1]10.12 | 09.04 12.40-13.05/25 | 07.33 | 06.44 07.22-07.33/11 | 04.59 05.47-05.54/7 | 03.23
| 14.39 | 16.08 117.38 ] 20.11 | 21.42 | 23.19
2]10.11 ] 09.01 12.41-13.04/23 | 07.29 | 06.41 07.19-07.36/17 | 04.56 05.43-05.57/14 | 03.21 04.32-04.39/7
| 14.41 | 16.12 |17.41 ] 20.13 | 21.45 | 23.22
3] 10.10 | 08.58 12.42-13.03/21 | 07.26 | 06.37 07.17-07.37/20 | 04.52 05.41-05.59/18 | 03.18 04.31-04.42/11
| 14.43 | 16.15 | 17.44 | 20.16 | 21.48 | 23.24
4] 10.09 | 08.55 12.44-13.01/17 | 07.23 | 06.34 07.16-07.38/22 | 04.49 05.39-06.00/21 | 03.16 04.30-04.43/13
| 14.45 | 16.18 | 17.47 ] 20.19 | 21.52 | 23.27
5] 10.08 12.42-12.46/4 | 08.52 12.46-12.59/13 | 07.19 | 06.30 07.14-07.38/24 | 04.46 05.38-06.01/23 | 03.14 04.28-04.44/16
| 14.48 | 16.22 | 17.50 | 20.22 | 21.55 | 23.30
6]10.06 12.39-12.48/9 | 08.49 12.51-12.55/4 |07.16 | 06.27 07.13-07.39/26 | 04.42 05.37-06.02/25 | 03.12 04.28-04.45/17
| 14.50 | 16.25 117.53 ] 20.25 | 21.58 | 23.32
7110.05 12.38-12.50/12 | 08.46 | 07.12 | 06.23 07.12-07.39/27 | 04.39 05.36-06.02/26 | 03.09 04.28-04.46/18
| 14.52 | 16.28 |17.57 ] 20.28 | 22.01 | 23.34
8] 10.03 12.38-12.53/15 | 08.43 | 07.09 | 06.20 07.12-07.39/27 | 04.36 05.36-06.03/27 | 03.08 04.27-04.47/20
| 14.55 | 16.32 | 18.00 | 20.31 | 22.04 | 23.37
9]10.01 12.37-12.54/17 | 08.39 | 07.05 ] 06.16 07.12-07.39/27 | 04.32 05.36-06.04/28 | 03.06 04.27-04.48/21
| 14.57 | 16.35 | 18.03 | 20.34 | 22.08 | 23.39
10 | 10.00 12.37-12.56/19 | 08.36 | 07.02 ] 06.12 07.11-07.38/27 | 04.29 05.35-06.04/29 | 03.04 04.27-04.48/21
| 15.00 | 16.38 | 18.06 | 20.37 | 22.11 | 23.41
11 ] 09.58 12.36-12.56/20 | 08.33 | 06.58 | 06.09 07.12-07.38/26 | 04.26 05.35-06.04/29 | 03.02 04.26-04.49/23
| 15.03 | 16.41 118.09 | 20.40 | 22.14 | 23.43
12 ] 09.56 12.36-12.58/22 | 08.30 | 06.55 | 06.05 07.11-07.37/26 | 04.22 05.35-06.05/30 | 03.01 04.26-04.49/23
| 15.06 | 16.45 |18.12 ] 20.43 | 22.17 | 23.44
13 | 09.54 12.36-12.59/23 | 08.27 | 06.51 | 06.02 07.12-07.36/24 | 04.19 05.35-06.04/29 | 02.58 04.26-04.49/23
| 15.08 | 16.48 | 18.14 | 20.46 | 22.21 | 23.46
141 09.52 12.35-12.59/24 | 08.23 | 06.48 | 05.58 07.13-07.35/22 | 04.16 05.34-06.04/30 | 02.57 04.26-04.50/24
| 15.11 | 16.51 118.17 | 20.49 | 22.24 | 23.48
15 ] 09.49 12.35-13.00/25 | 08.20 | 06.44 | 05.55 07.13-07.33/20 | 04.13 05.35-06.04/29 | 02.56 04.26-04.50/24
| 15.14 | 16.54 | 18.20 | 20.52 | 22.27 | 23.49
16 | 09.47 12.35-13.01/26 | 08.17 | 06.41 | 05.51 07.14-07.32/18 | 04.10 05.35-06.04/29 | 02.56 04.26-04.51/25
| 15.17 | 16.57 118.23 ] 20.55 | 22.30 | 23.50
17 | 09.45 12.35-13.02/27 | 08.13 | 06.37 | 05.48 07.17-07.29/12 | 04.06 05.36-06.04/28 | 02.55 04.26-04.51/25
| 15.20 | 17.01 118.26 | 20.58 | 22.33 | 23.51
18 | 09.43 12.35-13.03/28 | 08.10 | 06.34 | 05.44 07.19-07.24/5 | 04.03 05.35-06.03/28 | 02.54 04.27-04.52/25
| 15.23 | 17.04 | 18.29 | 21.02 | 22.37 | 23.52
19 | 09.40 12.35-13.03/28 | 08.07 | 06.30 | 05.41 | 04.00 05.36-06.04/28 | 02.54 04.27-04.52/25
| 15.26 | 17.07 | 18.32 | 21.05 | 22.40 | 23.53
20 ] 09.38 12.35-13.04/29 | 08.03 | 06.27 ] 05.37 | 03.57 05.36-06.03/27 | 02.54 04.27-04.52/25
| 15.30 | 17.10 | 18.35 | 21.08 | 22.43 | 23.53
21]09.35 12.35-13.05/30 | 08.00 | 06.23 | 05.34 | 03.54 05.37-06.03/26 | 02.54 04.27-04.52/25
| 15.33 | 17.13 118.38 | 21.11 | 22.46 | 23.54
221 09.32 12.35-13.05/30 | 07.57 | 06.20 | 05.30 | 03.51 05.38-06.02/24 | 02.55 04.27-04.52/25
| 15.36 | 17.17 118.41 | 21.14 | 22.49 | 23.54
23109.30 12.35-13.05/30 | 07.53 | 06.16 | 05.27 | 03.48 05.37-06.01/24 | 02.55 04.27-04.52/25
| 15.39 | 17.20 | 18.44 | 21.17 | 22.52 | 23.54
241 09.27 12.35-13.05/30 | 07.50 | 06.13 | 05.23 | 03.45 05.38-06.01/23 | 02.56 04.28-04.53/25
| 15.42 | 17.23 118.47 | 21.20 | 22.55 | 23.54
25]09.24 12.36-13.06/30 | 07.47 | 06.09 | 05.20 | 03.42 05.39-06.00/21 | 02.56 04.27-04.52/25
| 15.46 | 17.26 | 18.50 | 21.23 | 22.59 | 23.53
26 ] 09.22 12.36-13.06/30 | 07.43 | 06.05 | 05.16 ] 03.39 05.40-05.59/19 | 02.57 04.28-04.53/25
| 15.49 | 17.29 11853 | 21.26 | 23.02 | 23.53
271 09.19 12.37-13.07/30 | 07.40 | 06.02 | 05.13 | 03.36 05.41-05.58/17 | 02.58 04.29-04.53/24
| 15.52 | 17.32 11856 | 21.29 | 23.05 | 23.52
281 09.16 12.37-13.06/29 | 07.36 | 05.58 | 05.10 | 03.34 05.42-05.57/15 | 03.00 04.29-04.53/24
| 15.55 | 17.35 | 18.59 | 21.33 | 23.08 | 23.51
29 ]09.13 12.38-13.06/28 | | 06.55 | 05.06 | 03.31 05.44-05.56/12 | 03.00 04.30-04.53/23
| 15.59 | | 20.02 | 21.36 | 23.10 | 23.50
30 ] 09.10 12.38-13.06/28 | | 06.51 | 05.03 | 03.28 05.45-05.54/9 | 03.01 04.30-04.53/23
| 16.02 | | 20.05 | 21.39 | 23.13 | 23.49
31]09.07 12.39-13.05/26 | | 06.48 | | 03.26 05.49-05.52/3 |
| 16.05 | | 20.08 | | 23.16 |
Potential sun hours | 173 | 239 | 363 | 450 | 568 | 621
Sum of minutes with flicker 649 103 0 381 698 630

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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no for_est) WTG: 1 - (_Se_nenc RD200 HH200 muok_attu 5600 209.0 10! hub: 200,0 m (TOT: 300,0 m) (172)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

| July ] August | September | October |November ]| December
1] 03.03 04.31-04.53/22 | 04.28 05.45-06.15/30 | 06.02 07.11-07.37/26 | 07.28 | 08.01 | 09.35 12.19-12.39/20
| 23.48 | 22.27 | 20.41 | 18.55 | 16.09 | 14.46
2] 03.04 04.31-04.53/22 | 04.31 05.46-06.15/29 | 06.05 07.10-07.37/27 | 07.31 | 08.05 | 09.38 12.20-12.38/18
| 23.47 | 22.24 | 20.37 ] 1851 | 16.06 | 14.44
3] 03.06 04.31-04.52/21 | 04.34 05.45-06.14/29 | 06.08 07.09-07.36/27 | 07.34 | 08.08 | 09.41 12.21-12.37/16
| 23.45 |22.21 | 20.34 | 18.48 | 16.03 | 14.42
4] 03.08 04.33-04.53/20 | 04.37 05.46-06.14/28 | 06.11 07.09-07.36/27 | 07.37 | 08.11 | 09.44 12.23-12.37/14
| 23.43 | 22.17 | 20.30 | 18.44 | 16.00 | 14.40
5] 03.10 04.33-04.52/19 | 04.40 05.47-06.13/26 | 06.14 07.09-07.36/27 | 07.40 ] 08.14 12.20-12.26/6 | 09.46 12.24-12.36/12
| 23.42 | 22.14 | 20.27 | 18.41 | 15.57 | 14.39
6] 03.12 04.33-04.51/18 | 04.43 05.46-06.12/26 | 06.17 07.10-07.35/25 | 07.43 | 08.17 12.16-12.30/14 | 09.49 12.26-12.35/9
| 23.40 | 22.11 | 20.23 ]18.37 | 1553 | 14.37
7] 03.15 04.35-04.51/16 | 04.47 05.47-06.12/25 | 06.20 07.09-07.33/24 | 07.45 | 08.21 12.14-12.32/18 | 09.51 12.28-12.33/5
| 23.38 | 22.07 | 20.20 | 18.34 | 15.50 | 14.36
8 03.17 04.36-04.51/15 | 04.50 05.49-06.11/22 | 06.23 07.10-07.32/22 | 07.48 | 08.24 12.13-12.34/21 | 09.53
| 23.36 | 22.04 | 20.16 | 18.30 | 15.47 | 14.34
9] 03.19 04.37-04.49/12 | 04.53 05.49-06.09/20 | 06.25 07.11-07.31/20 | 07.51 | 08.27 12.12-12.35/23 | 09.55
| 23.33 | 22.01 | 20.13 | 18.27 | 15.44 | 14.33
10 | 03.22 04.39-04.48/9 | 04.56 05.51-06.08/17 | 06.28 07.12-07.28/16 | 07.54 | 08.30 12.11-12.36/25 | 09.58
| 23.31 | 21.57 | 20.09 | 18.23 | 15.41 | 14.32
11| 03.25 04.42-04.45/3 | 04.59 05.53-06.06/13 | 06.31 07.14-07.26/12 | 07.57 | 08.33 12.10-12.37/27 | 10.00
| 23.29 | 21.54 | 20.05 ]18.20 | 15.38 | 14.31
12 ] 03.27 | 05.02 05.56-06.01/5 | 06.34 | 08.00 | 08.37 12.10-12.37/27 | 10.02
| 23.26 | 21.50 | 20.02 | 18.17 | 15.35 | 14.30
131 03.30 05.55-06.02/7 | 05.05 | 06.37 | 08.03 | 08.40 12.09-12.38/29 | 10.03
| 23.24 | 21.47 | 19.58 | 18.13 | 15.32 | 14.29
14 ] 03.33 05.53-06.04/11 | 05.08 | 06.40 | 08.06 | 08.43 12.09-12.38/29 | 10.05
| 23.21 | 21.44 | 19.55 118.10 ] 15.29 | 14.28
15 ] 03.36 05.52-06.05/13 | 05.11 | 06.43 | 08.09 | 08.46 12.09-12.38/29 | 10.07
| 23.19 | 21.40 | 19.51 | 18.06 | 15.26 | 14.27
16 | 03.38 05.51-06.07/16 | 05.14 | 06.45 | 08.12 | 08.50 12.10-12.39/29 | 10.08
| 23.16 | 21.37 | 19.48 ]18.03 | 15.23 | 14.27
17 | 03.41 05.50-06.08/18 | 05.18 | 06.48 | 08.15 | 08.53 12.09-12.39/30 | 10.09
| 23.13 | 21.33 | 19.44 |17.59 | 15.21 | 14.27
18 | 03.44 05.50-06.10/20 | 05.21 | 06.51 | 08.18 | 08.56 12.09-12.39/30 | 10.11
| 23.10 | 21.30 | 19.41 | 17.56 | 15.18 | 14.26
19 | 03.47 05.49-06.10/21 | 05.24 | 06.54 | 08.21 | 08.59 12.10-12.40/30 | 10.12
| 23.07 | 21.26 | 19.37 11753 ] 15.15 | 14.26
20 | 03.50 05.48-06.11/23 | 05.27 | 06.57 | 08.24 ] 09.02 12.10-12.40/30 | 10.12
| 23.05 | 21.23 | 19.34 | 17.49 | 15.12 | 14.26
21 | 03.53 05.47-06.11/24 | 05.30 | 07.00 | 08.27 | 09.05 12.10-12.40/30 | 10.13
| 23.02 | 21.19 ] 19.30 |17.46 ] 15.10 | 14.27
22| 03.56 05.47-06.12/25 | 05.33 | 07.02 | 08.30 | 09.09 12.11-12.40/29 | 10.14
| 22.59 | 21.16 | 19.27 |17.42 | 15.07 | 14.27
23| 03.59 05.46-06.13/27 | 05.36 | 07.05 | 08.33 ] 09.12 12.11-12.40/29 | 10.14
| 22.56 | 21.12 | 19.23 | 17.39 | 15.05 | 14.28
24 ] 04.03 05.47-06.14/27 | 05.39 | 07.08 | 08.36 ] 09.15 12.12-12.40/28 | 10.15
| 22.53 | 21.09 | 19.19 | 17.36 | 15.02 | 14.28
25| 04.06 05.46-06.14/28 | 05.42 07.22-07.29/7 | 07.11 | 07.39 ] 09.18 12.13-12.40/27 | 10.15
| 22.49 | 21.05 | 19.16 | 16.32 | 15.00 | 14.29
26 | 04.09 05.46-06.14/28 | 05.45 07.19-07.32/13 | 07.14 |1 07.43 | 09.21 12.13-12.39/26 | 10.15
| 22.46 | 21.02 | 19.12 |16.29 | 14.57 | 14.30
27 | 04.12 05.45-06.14/29 | 05.48 07.16-07.34/18 | 07.17 ] 07.46 ] 09.24 12.14-12.39/25 | 10.15
| 22.43 | 20.58 | 19.09 |16.26 | 14.55 | 14.31
28 | 04.15 05.46-06.15/29 | 05.51 07.15-07.35/20 | 07.20 |1 07.49 | 09.27 12.15-12.39/24 | 10.15
| 22.40 | 20.55 | 19.05 | 16.22 | 14.53 | 14.33
29| 04.18 05.45-06.14/29 | 05.54 07.14-07.36/22 | 07.22 | 07.52 ] 09.30 12.16-12.39/23 | 10.14
| 22.37 | 20.51 | 19.02 | 16.19 | 14.50 | 14.34
30 | 04.21 05.45-06.15/30 | 05.56 07.12-07.36/24 | 07.25 | 07.55 | 09.33 12.18-12.39/21 | 10.14
| 22.34 | 20.48 | 18.58 | 16.16 | 14.48 | 14.35
31 | 04.25 05.45-06.14/29 | 05.59 07.11-07.37/26 | | 07.58 | | 10.13
| 22.30 | 20.44 | ]16.13 | | 14.37
Potential sun hours | 606 | 508 | 393 | 305 | 199 | 139
Sum of minutes with flicker 611 400 253 0 659 94

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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no for_est) WTG: 2 - (_Se_nenc RD200 HH200 muok_attu 5600 209.0 10! hub: 200,0 m (TOT: 300,0 m) (173)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January | February [March | April |May |June
1]10.12 | 09.04 11.22-11.46/24 | 07.33 | 06.44 | 04.59 20.22-20.49/27 | 03.23 05.17-05.32/15
| 14.39 | 16.08 | 17.38 | 20.10 | 21.42 19.58-20.15/17 | 23.19 04.42-05.07/25
210.11 | 09.01 11.22-11.46/24 | 07.29 | 06.41 | 04.56 20.21-20.49/28 | 03.21 05.18-05.31/13 04.22-04.24/2
| 14.41 | 16.12 | 17.41 | 20.13 | 21.45 20.00-20.13/13 | 23.22 04.42-05.07/25
3| 10.10 | 08.58 11.23-11.44/21 | 07.26 | 06.37 | 04.52 20.21-20.49/28 | 03.18 05.19-05.31/12 04.20-04.28/8
| 14.43 | 16.15 |17.44 ] 20.16 | 21.48 20.03-20.10/7 | 23.24 04.43-05.08/25
4] 10.09 | 08.55 11.24-11.43/19 | 07.22 | 06.34 | 04.49 20.21-20.49/28 | 03.16 05.21-05.30/9 04.19-04.30/11
| 14.45 | 16.18 117.47 ] 20.19 | 21.52 | 23.27 04.43-05.09/26
5 10.08 | 08.52 11.26-11.41/15 | 07.19 | 06.30 | 04.46 20.20-20.49/29 | 03.14 05.22-05.28/6 04.17-04.30/13
| 14.48 | 16.22 117.50 | 20.22 | 21.55 | 23.29 04.43-05.08/25
6 | 10.06 | 08.49 11.30-11.39/9 | 07.16 | 06.27 | 04.42 20.20-20.49/29 | 03.11 04.43-05.09/26
| 14.50 | 16.25 | 17.53 | 20.25 | 21.58 | 23.32 04.17-04.31/14
7 | 10.05 | 08.46 | 07.12 | 06.23 | 04.39 05.21-05.26/5 | 03.09 04.44-05.09/25
| 14.52 | 16.28 | 17.56 | 20.28 | 22.01 20.20-20.49/29 | 23.34 04.17-04.32/15
8 10.03 | 08.43 | 07.09 | 06.19 | 04.36 05.18-05.30/12 | 03.07 04.44-05.09/25
| 14.55 | 16.31 | 17.59 | 20.31 | 22.04 20.20-20.48/28 | 23.37 04.16-04.33/17
9] 10.01 | 08.39 | 07.05 | 06.16 | 04.32 05.16-05.32/16 | 03.06 04.44-05.09/25
| 14.57 | 16.35 | 18.02 | 20.34 | 22.08 20.21-20.49/28 | 23.39 04.16-04.34/18
10 | 10.00 11.24-11.32/8 | 08.36 | 07.02 | 06.12 | 04.29 05.15-05.33/18 | 03.04 04.45-05.09/24
| 15.00 | 16.38 118.05 | 20.37 | 22.11 20.21-20.48/27 | 23.41 04.16-04.34/18
11]09.58 11.22-11.33/11 | 08.33 | 06.58 | 06.09 | 04.26 05.13-05.33/20 | 03.02 04.45-05.09/24
| 15.03 | 16.41 | 18.08 | 20.40 | 22.14 20.22-20.47/25 | 23.43 04.15-04.35/20
12| 09.56 11.21-11.35/14 | 08.30 | 06.55 | 06.05 | 04.22 05.13-05.35/22 | 03.01 04.45-05.09/24
| 15.06 | 16.45 | 18.11 | 20.43 | 22.17 20.22-20.46/24 | 23.44 04.15-04.35/20
131 09.54 11.20-11.37/17 | 08.26 | 06.51 | 06.02 | 04.19 05.12-05.35/23 | 02.58 04.45-05.09/24
| 15.08 | 16.48 | 18.14 | 20.46 | 22.20 20.23-20.46/23 | 23.46 04.15-04.35/20
141 09.52 11.19-11.38/19 | 08.23 | 06.48 | 05.58 | 04.16 05.12-05.35/23 | 02.57 04.45-05.10/25
| 15.11 | 16.51 | 18.17 | 20.49 | 22.24 20.24-20.45/21 | 23.48 04.15-04.36/21
151 09.49 11.19-11.39/20 | 08.20 | 06.44 | 05.55 20.04-20.14/10 | 04.13 05.12-05.36/24 | 02.56 04.45-05.09/24
| 15.14 | 16.54 | 18.20 | 20.52 | 22.27 20.25-20.44/19 | 23.49 04.15-04.36/21
16 | 09.47 11.18-11.40/22 | 08.17 | 06.41 | 05.51 20.02-20.17/15 | 04.10 05.11-05.36/25 | 02.55 04.46-05.10/24
| 15.17 | 16.57 | 18.23 | 20.55 | 22.30 20.26-20.43/17 | 23.50 04.15-04.36/21
17 |1 09.45 11.18-11.41/23 | 08.13 | 06.37 | 05.48 19.59-20.18/19 | 04.06 05.11-05.36/25 | 02.55 04.46-05.10/24
| 15.20 | 17.01 | 18.26 | 20.58 | 22.33 20.28-20.41/13 | 23.51 04.16-04.37/21
18| 09.42 11.18-11.42/24 | 08.10 | 06.34 | 05.44 19.58-20.20/22 | 04.03 05.11-05.36/25 20.30-20.40/10 | 02.54 04.47-05.10/23
| 15.23 | 17.04 | 18.29 | 21.01 | 22.37 04.51-04.56/5 | 23.52 04.16-04.37/21
19 | 09.40 11.18-11.43/25 | 08.07 | 06.30 | 05.41 19.57-20.20/23 | 04.00 05.11-05.37/26 | 02.54 04.47-05.11/24
| 15.26 | 17.07 | 18.32 | 21.05 | 22.40 04.49-05.00/11 | 23.53 04.16-04.38/22
20 | 09.38 11.18-11.44/26 | 08.03 | 06.27 | 05.37 19.57-20.21/24 | 03.57 05.11-05.36/25 | 02.54 04.47-05.11/24
| 15.29 | 17.10 | 18.35 | 21.08 | 22.43 04.47-05.01/14 | 23.53 04.16-04.38/22
21]09.35 11.18-11.44/26 | 08.00 | 06.23 | 05.34 19.55-20.21/26 | 03.54 05.11-05.36/25 | 02.54 04.47-05.11/24
| 15.33 | 17.13 | 18.38 | 21.11 | 22.46 04.46-05.02/16 | 23.54 04.16-04.38/22
22| 09.32 11.18-11.45/27 | 07.57 | 06.20 | 05.30 19.55-20.21/26 | 03.51 05.12-05.36/24 | 02.54 04.47-05.11/24
| 15.36 | 17.16 | 18.41 | 21.14 | 22.49 04.45-05.03/18 | 23.54 04.16-04.38/22
23]09.30 11.18-11.45/27 |07.53 | 06.16 | 05.27 19.55-20.21/26 | 03.48 05.11-05.35/24 | 02.55 04.47-05.11/24
| 15.39 | 17.20 118.44 | 2117 | 22.52 04.44-05.03/19 | 23.54 04.16-04.38/22
241 09.27 11.18-11.46/28 | 07.50 | 06.12 | 05.23 19.55-20.21/26 | 03.45 05.12-05.35/23 | 02.56 04.48-05.12/24
| 15.42 | 17.23 | 18.47 | 21.20 | 22.55 04.43-05.04/21 | 23.54 04.17-04.39/22
25]09.24 11.18-11.46/28 | 07.46 | 06.09 | 05.20 20.30-20.42/12 | 03.42 05.12-05.35/23 | 02.56 04.48-05.11/23
| 15.45 | 17.26 | 18.50 | 21.23 19.54-20.20/26 | 22.58 04.43-05.05/22 | 23.53 04.17-04.38/21
26| 09.22 11.18-11.46/28 |07.43 | 06.05 | 05.16 20.27-20.44/17 | 03.39 05.13-05.35/22 | 02.57 04.48-05.12/24
| 15.49 | 17.29 | 18.53 | 21.26 19.54-20.19/25 | 23.02 04.43-05.05/22 | 23.53 04.17-04.39/22
27 1 09.19 11.19-11.47/28 | 07.40 | 06.02 | 05.13 20.26-20.46/20 | 03.36 05.13-05.35/22 | 02.58 04.48-05.12/24
| 15.52 | 17.32 | 18.56 | 21.29 19.55-20.19/24 | 23.05 04.43-05.06/23 | 23.52 04.18-04.39/21
28 109.16 11.19-11.47/28 |07.36 | 05.58 | 05.10 20.25-20.47/22 | 03.34 05.14-05.34/20 | 03.00 04.49-05.13/24
| 15.55 | 17.35 | 18.59 | 21.32 19.55-20.18/23 | 23.07 04.42-05.06/24 | 23.51 04.18-04.39/21
291 09.13 11.19-11.47/28 | | 06.55 | 05.06 20.24-20.48/24 | 03.31 05.14-05.34/20 | 03.00 04.49-05.13/24
| 15.59 | | 20.02 | 21.36 19.56-20.17/21 | 23.10 04.42-05.06/24 | 23.50 04.19-04.39/20
30| 09.10 11.20-11.46/26 | | 06.51 | 05.03 20.23-20.48/25 | 03.28 05.15-05.33/18 | 03.01 04.49-05.14/25
| 16.02 | | 20.05 | 21.39 19.57-20.16/19 | 23.13 04.42-05.07/25 | 23.49 04.19-04.39/20
31 09.07 11.20-11.46/26 | | 06.48 | | 03.26 05.16-05.33/17 |
| 16.05 | 12008 | | 23.16 04.43-05.08/25 |
Potential sun hours | 173 | 239 | 363 | 450 | 568 | 621
Sum of minutes with flicker 509 112 0 475 1266 1324

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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Calculated:

22.11.2023 17.03/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no for_est) WTG: 2 - (_Se_nenc RD200 HH200 muok_attu 5600 209.0 10! hub: 200,0 m (TOT: 300,0 m) (173)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

| July ] August | Septemb¢October |November ]| December
1] 03.03 04.49-05.14/25 | 04.28 05.24-05.44/20 | 06.02 | 07.28 | 08.01 | 09.35 11.04-11.16/12
| 23.48 04.20-04.39/19 | 22.27 20.33-20.58/25 | 20.41 | 18.55 | 16.09 | 14.46
2| 03.04 04.49-05.14/25 | 04.31 05.25-05.44/19 | 06.05 | 07.31 | 08.05 | 09.38 11.06-11.14/8
| 23.47 04.20-04.39/19 | 22.24 20.31-20.57/26 | 20.37 | 18.51 | 16.06 | 14.44
3] 03.06 04.49-05.14/25 | 04.34 05.25-05.42/17 | 06.08 1 07.34 | 08.08 | 09.41
| 23.45 04.20-04.38/18 | 22.21 20.31-20.58/27 | 20.34 | 18.48 | 16.03 | 14.42
4] 03.08 04.50-05.15/25 | 04.37 05.27-05.41/14 | 06.11 | 07.37 | 08.11 | 09.43
| 23.43 04.22-04.39/17 | 22.17 20.31-20.59/28 | 20.30 | 18.44 | 16.00 | 14.40
5] 03.10 04.49-05.14/25 | 04.40 05.29-05.39/10 | 06.14 | 07.40 | 08.14 10.59-11.09/10 | 09.46
| 23.41 04.22-04.38/16 | 22.14 20.30-20.58/28 | 20.27 | 18.41 | 15.57 | 14.39
6| 03.12 04.49-05.14/25 | 04.43 20.30-20.59/29 | 06.17 | 07.43 | 08.17 10.56-11.12/16 | 09.48
| 23.40 04.22-04.37/15 | 22.11 | 20.23 | 18.37 | 15.53 | 14.37
7] 03.15 05.29-05.34/5 04.23-04.37/14 | 04.47 20.30-20.59/29 | 06.20 | 07.45 | 08.21 10.55-11.14/19 | 09.51
| 23.38 04.50-05.15/25 | 22.07 | 20.20 | 18.34 | 15.50 | 14.36
8] 03.17 05.28-05.36/8 04.25-04.37/12 | 04.50 20.30-20.58/28 | 06.23 | 07.48 | 08.24 10.54-11.15/21 | 09.53
| 23.35 04.50-05.15/25 | 22.04 | 20.16 | 18.30 | 15.47 | 14.34
9] 03.19 05.26-05.37/11 04.26-04.35/9 | 04.53 20.30-20.58/28 | 06.25 | 07.51 | 08.27 10.53-11.16/23 | 09.55
| 23.33 04.49-05.15/26 | 22.01 | 20.13 | 18.27 | 15.44 | 14.33
10 | 03.22 05.26-05.39/13 04.28-04.34/6 | 04.56 20.30-20.58/28 | 06.28 | 07.54 | 08.30 10.52-11.17/25 | 09.58
| 23.31 04.50-05.15/25 | 21.57 20.11-20.20/9 | 20.09 | 18.23 | 15.41 | 14.32
11 | 03.25 05.25-05.40/15 | 04.59 20.30-20.57/27 | 06.31 | 07.57 | 08.33 10.52-11.18/26 | 10.00
| 23.29 04.50-05.15/25 | 21.54 20.08-20.22/14 | 20.05 | 18.20 | 15.38 | 14.30
12 | 03.27 05.25-05.41/16 | 05.02 20.30-20.57/27 | 06.34 | 08.00 | 08.37 10.51-11.18/27 | 10.01
| 23.26 04.50-05.15/25 | 21.50 20.06-20.23/17 | 20.02 | 18.16 | 15.35 | 14.29
13 | 03.30 05.24-05.42/18 | 05.05 20.31-20.56/25 | 06.37 | 08.03 | 08.40 10.51-11.19/28 | 10.03
| 23.24 04.51-05.16/25 | 21.47 20.05-20.25/20 | 19.58 | 18.13 | 15.32 | 14.29
14 ] 03.33 05.24-05.42/18 | 05.08 20.32-20.56/24 | 06.40 | 08.06 | 08.43 10.51-11.19/28 | 10.05
| 23.21 04.51-05.15/24 | 21.44 20.04-20.26/22 | 19.55 | 18.10 | 15.29 | 14.28
15 ] 03.36 05.23-05.43/20 | 05.11 20.32-20.54/22 | 06.43 | 08.09 | 08.46 10.51-11.19/28 | 10.07
| 23.18 04.51-05.15/24 | 21.40 20.02-20.26/24 | 19.51 | 18.06 | 15.26 | 14.27
16 | 03.38 05.23-05.44/21 | 05.14 20.33-20.53/20 | 06.45 | 08.12 | 08.50 10.52-11.20/28 | 10.08
| 23.16 04.51-05.15/24 | 21.37 20.02-20.26/24 | 19.48 | 18.03 | 15.23 | 14.27
17 | 03.41 05.22-05.44/22 | 05.18 20.35-20.51/16 | 06.48 | 08.15 | 08.53 10.52-11.20/28 | 10.09
| 23.13 04.52-05.15/23 | 21.33 20.02-20.27/25 | 19.44 | 17.59 | 15.21 | 14.27
18 | 03.44 05.23-05.45/22 | 05.21 20.37-20.47/10 | 06.51 | 08.18 | 08.56 10.51-11.20/29 | 10.10
| 23.10 04.53-05.15/22 | 21.30 20.00-20.26/26 | 19.41 | 17.56 | 15.18 | 14.26
19 ] 03.47 05.22-05.45/23 | 05.24 20.00-20.26/26 | 06.54 | 08.21 | 08.59 10.53-11.20/27 | 10.11
| 23.07 04.53-05.15/22 | 21.26 119.37  |17.53 | 15.15 | 14.26
20 | 03.50 05.22-05.46/24 | 05.27 20.00-20.26/26 | 06.57 | 08.24 ] 09.02 10.53-11.20/27 | 10.12
| 23.04 04.54-05.14/20 | 21.23 | 19.34 | 17.49 | 15.12 | 14.26
21| 03.53 05.21-05.46/25 | 05.30 20.01-20.26/25 | 07.00 | 08.27 | 09.05 10.53-11.19/26 | 10.13
| 23.02 04.54-05.13/19 | 21.19 119.30 | 17.46 | 15.10 | 14.27
22| 03.56 05.22-05.46/24 | 05.33 20.00-20.25/25 | 07.02 | 08.30 | 09.09 10.54-11.20/26 | 10.14
| 22.59 04.56-05.13/17 | 21.16 119.27 | 17.42 | 15.07 | 14.27
23] 03.59 05.21-05.46/25 | 05.36 20.00-20.25/25 | 07.05 | 08.33 ] 09.12 10.54-11.19/25 | 10.14
| 22.56 04.56-05.12/16 | 21.12 | 19.23 |1 17.39 | 15.05 | 14.28
24 ] 04.03 05.22-05.47/25 | 05.39 20.01-20.24/23 | 07.08 | 08.36 | 09.15 10.55-11.19/24 | 10.15
| 22.53 04.58-05.11/13 | 21.09 | 19.19 | 17.36 | 15.02 | 14.28
25| 04.06 05.21-05.46/25 20.43-20.48/5 | 05.42 20.01-20.22/21 | 07.11 | 07.39 | 09.18 10.56-11.19/23 | 10.15
| 22.49 05.00-05.09/9 | 21.05 | 19.16 | 16.32 | 15.00 | 14.29
26 | 04.09 05.22-05.47/25 | 05.45 20.02-20.21/19 | 07.14 | 07.42 | 09.21 10.57-11.18/21 | 10.15
| 22.46 20.39-20.51/12 | 21.02 | 19.12 | 16.29 | 14.57 | 14.30
27 | 04.12 05.21-05.46/25 | 05.48 20.03-20.19/16 | 07.17 | 07.46 | 09.24 10.58-11.18/20 | 10.15
| 22.43 20.38-20.53/15 | 20.58 119.09 |16.26 | 14.55 | 14.31
28 | 04.15 05.22-05.47/25 | 05.51 20.06-20.16/10 | 07.19 | 07.49 | 09.27 10.59-11.18/19 | 10.14
| 22.40 20.36-20.54/18 | 20.55 | 19.05 | 16.22 | 14.53 | 14.33
29 | 04.18 05.22-05.46/24 | 05.53 | 07.22 | 07.52 ] 09.30 11.01-11.18/17 | 10.14
| 22.37 20.35-20.55/20 | 20.51 | 19.02 | 16.19 | 14.50 | 14.34
30 | 04.21 05.23-05.46/23 | 05.56 | 07.25 | 07.55 ] 09.33 11.02-11.17/15 | 10.14
| 22.34 20.34-20.56/22 | 20.48 | 18.58 | 16.16 | 14.48 | 14.35
31| 04.24 05.23-05.45/22 | 05.59 | | 07.58 | | 10.13
| 22.30 20.33-20.57/24 | 20.44 | ]16.13 | | 14.37
Potential sun hours | 606 | 508 | 393 | 305 | 199 | 139
Sum of minutes with flicker 1324 924 0 0 606 20

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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Calculated:

22.11.2023 17.03/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no for_est) WTG: 3 - (_Se_nerlc RD200 HH200 muok_attu 5600 209.0 10! hub: 200,0 m (TOT: 300,0 m) (174)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February IMarch 1April IMay |June 1July lAugust | Septembg¢October |NovembefDecember
111012 | 09.04 ] 07.33 08.57-09.24/27 | 06.44 | 0459 | 03.23 103.02 22.22-22.26/4 | 0427 |06.02 |07.28 108.01  ]09.35
11439 | 16.08 |17.38 12010 |21.42 |23.19 | 23.48 12227 | 2041 |1855 116.09 | 14.46
2]1011 | 09.01 ] 07.29 08.57-09.23/26 |06.41 | 04.56 | 03.20 | 03.04 10431 ]06.05 |07.31 108.05 | 09.38
11441 | 16.12 | 17.41 12013 | 2145 |23.22 | 23.47 | 2224 2037 |1851 116.06 | 14.44
3]10.10 | 0858 ] 07.26 08.58-09.22/24 |06.37 | 0452 |03.18 | 03.06 10434 | 06.08 |07.34 108.08 | 09.41
114.43 | 16.15 | 17.44 120.16 | 21.48 |23.24 | 23.45 12221 |20.34 |18.48 116.03 | 14.42
411009 | 0855 ] 07.22 08.59-09.20/21 |06.34 | 04.49 | 03.16 | 03.08 10437 0611 |07.37 10811 | 09.43
|14.45 | 16.18 | 17.47 12019  |21.52 | 23.27 | 23.43 12217  |20.30 | 18.44 116.00 | 14.40
5]10.08 | 08.52 ] 07.19 09.01-09.17/16 |06.30 | 04.46 | 03.13 ] 03.10 |04.40 | 06.14 | 07.40 108.14 | 09.46
|14.47 | 16.22 | 17.50 12022 |21.55 | 23.30 | 23.42 |22.14 | 2027 |18.41 11556 | 14.39
6]10.06 | 08.49 ] 07.16 09.04-09.14/10 |06.26 | 04.42 | 03.11 ] 03.12 10443 | 06.17 | 07.42 108.17 | 09.49
11450 |16.25 | 17.53 12025 | 21.58 | 23.32 | 23.40 |22.11 | 2023  |18.37 11553 | 14.37
711005 | 08.46 | 07.12 106.23 | 04.39 | 03.09 | 03.14 104.46 | 06.20 | 07.45 09.43-09.47/4 | 0821 | 09.51
11452 | 16.28 | 17.56 12028 |2201 |23.34 | 23.38 122.07 2020 |18.34 11550 | 14.35
8]10.03 | 08.43 ] 07.09 106.19 | 04.36 | 03.07 1 03.17 10450 | 06.22 | 07.48 09.38-09.52/14 |08.24 | 09.53
11455 | 16.31 | 17.59 12031 | 2204 |23.37 | 23.36 122.04 2016 |18.30 115.47 | 14.34
911001 | 08.39 ] 07.05 106.16 | 04.32 | 03.05 1 03.19 10453 |06.25 | 07.51 09.35-09.54/19 |08.27 | 09.55
11457 ]16.35 | 18.02 12034 | 2208 |23.39 | 23.33 |22.01 |2012 |18.27 |15.44 | 14.33
10|10.00 | 08.36 | 07.02 106.12 | 04.29 | 03.04 | 03.22 10456 | 06.28 | 07.54 09.33-09.55/22 |08.30 | 09.58
115.00 |16.38 | 18.05 12037  |2211 |23.41 | 23.31 12157 2009 |18.23 115.41 | 14.31
110958 | 08.33 | 06.58 106.09 | 04.26 | 03.02 22.19-22.20/1 | 03.24 10459 |06.31 | 07.57 09.31-09.56/25 |08.33 | 10.00
115.03 | 16.41 | 18.08 12040 | 2214 | 23.43 | 23.29 | 2154 2005 |18.20 11538 | 14.30
1210956 | 08.30 ] 06.55 106.05 | 04.22 | 03.01 22.18-22.24/6 | 03.27 105.02 |06.34 | 08.00 09.30-09.57/27 |08.37 | 10.02
115.05 | 16.44 | 18.11 12043 | 2217 | 23.44 | 23.26 12150 |20.02 |18.16 11535 | 14.29
13]09.54 | 08.26 ] 06.51 106.02 |04.19 | 0258 22.16-22.25/9 | 03.30 105.05 |06.37 | 08.03 09.30-09.58/28 |08.40 | 10.03
115.08 | 16.48 | 18.14 120.46 | 22.20 | 23.46 | 23.24 |21.47 | 19.58 |18.13 11532 | 14.28
1410952 | 08.23 | 06.48 10558 | 04.16 | 02.57 22.16-22.26/10 | 03.33 105.08  |06.40 | 08.06 09.29-09.58/29 |08.43 | 10.05
11511 | 16,51 | 18.17 12049 | 2224 | 23.48 | 23.21 |21.44 | 1955 | 18.10 11529 | 14.28
15| 09.49 | 08.20 09.06-09.17/11 | 06.44 | 05.55 | 04.13 | 02.56 22.15-22.26/11 | 03.35 | 05.11 | 06.42 | 08.09 09.28-09.58/30 | 08.46 | 10.07
11514 | 16.54 | 18.20 12052 | 2227 | 23.49 | 23.18 |21.40 |19.51 | 18.06 11526 | 14.27
16 | 09.47 | 08.17 09.04-09.20/16 | 06.41 | 05.51 | 04.09 | 02.55 22.15-22.28/13 | 03.38 | 05.14 | 06.45 | 08.12 09.27-09.58/31 | 08.50 | 10.08
11517 | 16.57 | 18.23 12055 2230 | 23.50 | 23.16 12137 | 19.48 |18.03 11523 | 14.27
17 ] 09.45 | 08.13 09.02-09.22/20 | 06.37 | 05.48 | 04.06 | 02.55 22.16-22.28/12 | 03.41 | 05.17 | 06.48 | 08.15 09.27-09.57/30 | 08.53 | 10.09
115.20 | 17.01 | 18.26 12058  |22.33 |2351 | 23.13 12133 | 19.44 | 17.59 11520 | 14.26
18 ] 09.42 | 08.10 09.00-09.23/23 | 06.34 | 05.44 | 04.03 | 02.54 22.15-22.28/13 | 03.44 | 05.20 | 06.51 | 08.18 09.27-09.58/31 | 08.56 | 10.10
11523 | 17.04 | 18.29 121.01  |2237 |2352 | 23.10 12130 | 19.41  |17.56 115.18 | 14.26
19 | 09.40 | 08.07 08.58-09.24/26 | 06.30 | 05.41 | 04.00 | 02.54 22.15-22.28/13 | 03.47 | 05.23 | 06.54 | 08.21 09.27-09.57/30 | 08.59 | 10.12
115.26 | 17.07 | 18.32 121.04 | 2240 |2353 | 23.07 |21.26  |19.37 |17.52 11515 | 14.26
20| 09.38 | 08.03 08.58-09.25/27 | 06.27 | 05.37 | 03.57 | 02.54 22.15-22.29/14 | 03.50 | 05.27 | 06.57 | 08.24 09.27-09.56/29 | 09.02 | 10.12
11529 | 17.10 ] 18.35 121.08 | 2243 |2353 | 23.04 12123  |19.34 | 17.49 11512 | 14.26
2109.35 | 08.00 08.57-09.25/28 | 06.23 | 05.34 | 03.54 | 02.54 22.16-22.30/14 | 03.53 | 05.30 | 06.59 | 08.27 09.28-09.56/28 | 09.05 | 10.13
11532  |17.13 | 18.38 12111 | 2246 | 2354 | 23.02 12119 ]19.30 | 17.46 115.10 | 14.27
22109.32 | 07.57 08.56-09.25/29 | 06.19 | 05.30 | 03.51 | 02.54 22.16-22.30/14 | 03.56 | 05.33 | 07.02 | 08.30 09.28-09.55/27 | 09.09 | 10.14
11536 | 17.16 | 18.41 |21.14 | 2249 | 2354 | 22.59 |21.16 | 19.26 | 17.42 115.07 | 14.27
23]09.30 | 07.53 08.56-09.26/30 | 06.16 | 05.27 | 03.48 | 02.55 22.16-22.30/14 | 03.59 | 05.36 | 07.05 | 08.33 09.30-09.54/24 | 09.12 | 10.14
11539 | 17.20 | 18.44 12117 | 2252 | 2354 | 22.56 |21.12  |19.23 | 17.39 115.04 | 14.27
241 09.27 | 07.50 08.56-09.26/30 | 06.12 | 05.23 | 03.45 | 02.55 22.17-22.30/13 | 04.02 | 05.39 | 07.08 | 08.36 09.30-09.53/23 | 09.15 | 10.15
115.42 | 17.23 | 18.47 12120 | 2255 |2354 | 22.53 121.09 1919 |17.36 115.02 | 14.28
2509.24 | 07.46 08.55-09.26/31 | 06.09 | 05.20 | 03.42 | 02.56 22.17-22.30/13 | 04.05 | 05.42 | 07.11 | 07.39 08.32-08.52/20 | 09.18 | 10.15
11545 | 17.26 | 18.50 12123 | 2258 | 2353 | 22.49 121.05 ]19.16 |16.32 11459 | 14.29
26 | 09.22 | 07.43 08.56-09.26/30 | 06.05 | 05.16 | 03.39 | 02.57 22.17-22.30/13 | 04.09 | 05.45 | 07.14 | 07.42 08.34-08.49/15 | 09.21 | 10.15
11549 | 17.29 | 18.53 121.26 | 23.02 |2353 | 22.46 121.02 1912  |16.29 11457 | 14.30
27109.19 | 07.40 08.56-09.25/29 | 06.02 | 05.13 | 03.36 | 02.58 22.17-22.29/12 | 04.12 | 05.47 | 07.17 | 07.46 08.37-08.46/9 | 09.24 | 10.15
11552 | 17.32 | 18.56 12129  |23.05 |2352 | 22.43 12058 ]19.09 | 16.26 11455 | 14.31
28109.16 | 07.36 08.57-09.25/28 | 05.58 105.09 ]03.33 | 0259 22.18-22.29/11 | 04.15 10550 |07.19 | 07.49 109.27  |10.15
11555 | 17.35 | 18.59 12132 |23.08 |2351 | 22.40 12055 ]19.05 |16.22 11452 |14.32
2910913 | ] 06.55 105.06 ]03.31 | 03.01 22.19-22.28/9 | 04.18 10553 |07.22 | 07.52 109.30 | 10.14
11558 | | 20.02 12136  |23.10 | 23.50 | 22.37 12051 ]19.02 | 16.19 11450 | 14.34
30]09.10 | ] 06.51 105.03 ]03.28 | 03.01 22.20-22.28/8 | 04.21 10556 | 07.25 | 07.55 109.33 | 10.14
116.02 | | 20.05 12139 |23.13 | 23.49 | 22.34 120.48 | 18.58 | 16.16 |14.48 | 14.35
31109.07 | | 06.48 | 10325 | | 04.24 10559 | | 07.58 | ] 10.13
116.05 | | 20.07 | 12316 | | 22.30 12044 | | 16.12 | | 14.37

Potential sun hours | 173 | 239 | 363 | 450 | 568 | 621 | 606 | 508 | 393 | 305 | 199 | 139
Sum of minutes with flicker 0 358 124 0 0 223 4 0 0 495 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:

Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no for_est) WTG: 4 - (_Se_nerlc RD200 HH200 muok_attu 5600 209.0 10! hub: 200,0 m (TOT: 300,0 m) (175)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February|March 1 April | May [June [July lAugust | September | October |NovembefDecember
111012 | 09.04 |07.33 | 06.44 08.07-08.32/25 |04.59 | 03.23 |03.02 |04.27 |06.02 |07.28 ]08.01 |09.35
11439 | 16.08 |17.38 | 20.10 |21.42 2319 |2348 |2227 |20.41 |18.55 | 16.09 | 14.46
211011 |09.01  |07.29 | 06.41 08.07-08.30/23 |04.56 | 03.20 |03.04 |04.31 |06.05 ]07.31 | 08.05 | 09.38
|14.41  |16.12  |17.41 | 20.13 |21.45  |23.22 |2347 |2224 |20.37 |18.51 | 16.06 | 14.44
311010 |0858 | 07.26 | 06.37 08.09-08.28/19 |04.52 | 03.18 |03.06 |04.34 | 06.08 |07.34 | 08.08 |09.41
11443 1615 | 17.44 | 20.16 12148 |2325 |2345 |2221 |20.34 |18.48  |16.03 | 14.42
411009 |0855 |07.22 | 06.33 08.10-08.25/15 |04.49 | 03.16 | 03.08 |04.37 | 06.11 |07.37 | 08.11 | 09.44
|14.45 |16.18 | 17.47 | 20.19 2152|2327 |23.43 |2217 |20.30 |18.44  |16.00 | 14.40
5]10.08 |0852 |07.19 | 06.30 08.15-08.20/5 |04.45 |03.13 |03.10 |04.40 | 06.14 |07.40 | 08.14 |09.46
114.47 1621 | 17.50 | 20.22 |21.55 |23.30 |23.42 |2214 | 20.27 |18.41 | 1556 | 14.38
6]10.06 |08.49 |07.15 | 06.26 10442 10311 ]03.12 | 0443 |06.17 |07.42  ]08.17 | 09.49
11450 ]16.25 | 17.53 | 20.25 |21.58 |23.32 [23.40 |2211 |20.23 |18.37 | 1553  |14.37
7110.05 | 08.46  |07.12 | 06.23 ]0439 |03.09 |03.14 |04.46 |06.20 08.11-08.15/4 |07.45 |08.21 | 09.51
11452 | 16.28 | 17.56 | 20.28 |22.01 |23.34 [2338 |2207 |20.20 |18.34 | 1550 |14.35
8110.03 |08.43  |07.09 ] 06.19 10435 | 03.07 |03.17 |04.49 |06.22 08.06-08.20/14 |07.48 | 08.24 | 09.53
| 1455 1631 | 17.59 | 20.31 122.04 2337 |2336 |22.04 |20.16 118.30 | 15.47 | 14.34
9]10.01 | 08.39 | 07.05 | 06.16 | 04.32 | 03.05 | 03.19 | 04.53 | 06.25 08.03-08.22/19 | 07.51 | 08.27 | 09.56
11457  |1635 | 18.02 | 20.34 12208 [2339 |23.33 2201 |20.12 |18.27 |15.44 | 14.32
10]10.00 0836 |07.02 | 06.12 |0429 | 03.04 |03.22 |0456 |06.28 08.01-08.23/22 |07.54 |08.30 | 09.58
115.00 ]16.38 | 18.05 | 20.37 |22.11 | 2341 |2331 |2157 |20.09 118.23 | 1541  |14.31
110958 | 08.33 | 06.58 | 06.09 10426 ]03.02 |0324 |0459 |06.31 07.59-08.24/25 |07.57 |08.33  |10.00
115.02 | 16.41 | 18.08 | 20.40 |22.14 | 2343 [2329 |2154 |20.05 |18.20 |15.38  |14.30
1210956 | 08.30 | 06.55 | 06.05 ]0422 ]03.00 |03.27 0502 |06.34 07.58-08.25/27 |08.00 |08.37 | 10.02
115.05 | 16.44  |18.11 | 20.43 |22.17 | 2345 |2326 |2150 |20.02 |18.16 | 1535  |14.29
13]09.54 | 08.26 | 06.51 | 06.02 ]0419 | 0258 |03.30 |05.05 |06.37 07.57-08.26/29 |08.03 |08.40 | 10.03
115.08 | 16.48 |18.14 | 20.46 12221 |23.46 |2324 |21.47 |19.58 ]18.13 | 1532 | 14.28
14| 09.52 | 08.23 | 06.48 | 05.58 | 04.16 | 02.57 | 03.32 | 05.08 | 06.40 07.55-08.25/30 | 08.06 | 08.43 | 10.05
11511  |1651 | 18.17 | 20.49 2224 |23.48 |2321 |21.44 |19.55 |18.09 |1529 | 14.28
15]09.49 |0820 | 06.44 | 05.55 |0413 | 0256 |03.35 |05.11 |06.42 07.55-08.25/30 |08.09 | 08.46 | 10.07
11514 | 16.54 | 18.20 | 20.52 12227  |2349 |2319 |21.40 |19.51 118.06 | 15.26 | 14.27
16 | 09.47 | 08.17 | 06.41 | 05.51 10409 0255 ]03.38 |0514 |06.45 07.54-08.26/32 |08.12 |08.50  |10.08
115.17 | 16.57 |18.23 | 20.55 12230 2350 [23.16 |21.37 |19.48 |18.03 | 15.23  |14.27
1710945 | 08.13 | 06.37 07.18-07.30/12 | 05.48 ]04.06 |0254 |03.41 0517 |06.48 07.54-08.25/31 |08.15 |08.53 | 10.09
11520 | 17.01 | 18.26 | 20.58 |22.33 2351 [23.13 |21.33 |19.44 |17.59 | 15.20 | 14.26
18] 09.43 | 08.10 | 06.34 07.15-07.32/17 | 05.44 | 04.03 | 02.54 | 03.44 | 05.20 | 06.51 07.53-08.24/31 | 08.18 | 08.56 | 10.11
11523 | 17.04 |18.29 | 21.01 12237  |2352 2310 |21.30 |19.41 |17.56 | 15.18 | 14.26
19 | 09.40 | 08.07 | 06.30 07.13-07.34/21 | 05.41 | 04.00 | 02.54 | 03.47 | 05.23 | 06.54 07.53-08.24/31 | 08.21 | 08.59 | 10.12
11526  |17.07 | 18.32 | 21.04 2240 |2353 |23.07 |21.26 |19.37 |17.52  |15.15 | 14.26
20(09.38 | 08.03 |06.26 07.11-07.35/24 | 05.37 |03.57 | 0254 |03.50 |05.26 |06.57 07.53-08.23/30 |08.24 | 09.02 | 10.13
11529 ]17.10 | 18.35 | 21.08 |22.43 | 2354 |23.05 |2123 |19.34 |17.49 | 1512 | 14.26
21109.35 |08.00 |06.23 07.10-07.36/26 | 05.34 10354 ]0254 0353 |0529 |06.59 07.54-08.22/28 |08.27 |09.05 |[10.13
11532  |17.13  |18.38 | 21.11 |22.46 | 2354 [23.02 |2119 |19.30 |17.46 | 15.09 | 14.26
22109.32 | 07.57 | 06.19 07.08-07.36/28 | 05.30 ]0351 |0254 |03.56 |05.32 |07.02 07.54-08.21/27 |08.30 |09.09 | 10.14
115.36 | 17.16 | 18.41 | 21.14 |22.49 | 2354 |2259 |2116 | 19.26 |17.42 | 15.07  |14.27
23] 09.30 | 07.53 | 06.16 07.08-07.37/29 | 05.27 | 03.48 | 02.55 | 03.59 | 05.36 | 07.05 07.55-08.20/25 | 08.33 | 09.12 | 10.14
11539  |17.19 | 18.44 | 21.17 |2252 | 2354 |2256 |21.12 |19.23 117.39 | 15.04 | 14.27
241 09.27 | 07.50 | 06.12 07.06-07.37/31 | 05.23 | 03.45 | 02.55 | 04.02 | 05.38 | 07.08 07.55-08.18/23 | 08.36 | 09.15 | 10.15
11542  |17.23 | 18.47 | 21.20 2255 |2354 |2253  |21.09 |19.19 |17.36  |15.02 | 14.28
25[09.24 | 07.46 | 06.09 07.06-07.37/31 | 05.20 |03.42 | 0256 |04.05 |05.41 |07.11 07.57-08.16/19 |07.39  |09.18 | 10.15
11545 | 17.26 | 18.50 | 21.23 12259 | 2354 |2250 |21.05 |19.16 116.32 | 14.59 | 14.29
26109.22 |07.43 | 06.05 07.06-07.37/31 | 05.16 103.39 ]0257 |04.09 |0544 |07.14 07.59-08.13/14 |07.42 |09.21  |[10.15
115.49 | 17.29 | 18.53 | 21.26 123.02 2353 |2246 |21.02 |19.12 |16.29 | 14.57  |14.30
2710919 | 07.40 | 06.02 07.05-07.36/31 | 05.13 ]03.36 | 0258 |04.12 |0547 |07.17 08.05-08.07/2 |07.46 |09.24 | 10.15
|1552 | 17.32 | 18.56 | 21.29 |23.05 2352 |2243 |2058 |19.09 |16.26 | 14.55  |14.31
28109.16 |07.36 | 05.58 07.05-07.36/31 | 05.09 ]03.33 | 0259 |04.15 |0550 |07.19 |07.49 ] 09.27 |10.15
11555  |17.35 | 18.59 | 21.32 123.08 2352 |2240 |2055 |19.05 |16.22 |1452 |14.32
291 09.13 | | 06.55 08.05-08.35/30 | 05.06 | 03.31 | 03.01 | 04.18 | 05.53 | 07.22 | 07.52 | 09.30 | 10.14
11558 | | 20.02 | 21.36 12311 |2351 |22.37 |2051 |19.02 |16.19  |1450 | 14.34
30109.10 | | 06.51 08.06-08.34/28 | 05.03 |03.28 |03.01 |0421 |0556 |07.25 |07.55  ]09.33 |10.14
116.02 | | 20.05 | 21.39 12313 | 2349 |22.34 |20.48 |18.58 |16.16 | 14.48 | 14.35
31109.07 | | 06.48 08.06-08.33/27 | 10325 | 10424 ]0559 | ]07.58 | ] 10.13
116.05 | | 20.07 | 12316 | 12230 | 2044 | |16.12 | | 14.37

Potential sun hours | 173 | 239 | 363 | 451 | 568 | 621 | 606 | 508 | 393 | 305 ] 199 ] 139
Sum of minutes with flicker 0 0 397 87 0 0 0 0 493 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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no for_est) WTG: 5 - (_Se_nenc RD200 HH200 muok_attu 5600 209.0 10! hub: 200,0 m (TOT: 300,0 m) (176)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February|March |April | May ]June | July JAugust |Septembg¢October |NovembefDecember

111012 ]09.04 |07.33 | 06.44 |0459 |03.23 |03.02 |0427 |06.02 |07.28 |08.01 |09.35
|14.39 1608 |17.38 |20.10 | 21.42 |23.19 |23.48 |2227 |2041 |1855 |16.09 |14.46
211011  ]09.01 |07.29 |06.41 |0456 |03.20 |03.04 |0431 |06.05 |07.31 |08.04 |09.38
|14.41  |1612 | 1741 | 2013 | 2145 | 23.22 | 2347 |2224 |20.37 |1851 |16.06 |14.44
311010 | 0858 |07.26 |06.37 |0452 |03.18 |03.06 |04.34 |06.08 |07.34 |08.08 |09.41
| 1443 |16.15 |17.44 |20.16 | 21.48 |23.24 |23.45 |2221 |20.34 |18.48 |16.03 |14.42
411009 |0855 |07.22 |06.33 |04.49 |03.16 |03.08 |04.37 |06.11 |07.37 |08.11 |09.43
| 1445 |16.18 |17.47 2019 | 2151  |23.27 |23.43 |2217 |20.30 |18.44 |16.00 | 14.40
511008 |0852 |07.19 |06.30 |04.45 |03.13 |03.10 |04.40 |06.14 |07.39 |08.14 | 09.46
|14.47 1621 |17.50 |20.22 | 2155 |23.30 |23.42 |2214 |2027 |18.41 |1556 |14.38
6]10.06 |08.49 |07.15 |06.26 |04.42 |03.11 |03.12 |04.43 |06.17 |07.42 |08.17 |09.48
| 1450 1625 |17.53 | 20.25 |21.58 |23.32 |23.40 |2211 |20.23 |18.37 |1553 |14.37
711005 |08.46 |07.12 |06.23 |0439 |03.09 |03.14 |04.46 |06.19 |07.45 |08.20 | 0951
| 1452 1628 | 17.56 | 20.28 | 22.01 |23.34 | 23.38 |22.07 |20.19 |1834 |1550 |14.35
8]10.03 |08.42 |07.08 |06.19 |0435 |03.07 |03.17 |04.49 |0622 |07.48 |08.24 |09.53
| 1455 1631 | 17.59 | 20.31 | 22.04 |23.37 |23.36 |22.04 |20.16 |18.30 |15.47 |14.34
911001 |0839 |07.05 |06.16 |0432 |03.05 |03.19 |0453 |06.25 |07.51 |08.27 |09.55
| 1457 1635 |18.02 |20.34 | 22.08 |23.39 |23.33 |22.01 |20.12 |1827 |15.44 |14.32
10110.00 | 08.36 | 07.02 |06.12 |0429 |03.04 |0322 |0456 |06.28 |07.54 |08.30 | 09.58
| 1500 |16.38 |18.05 |20.37 |22.11 |23.41 |23.31 |2157 |20.09 |1823 |1541 |1431
11]09.58 | 08.33 | 0658 |06.09 |04.25 |03.02 0324 |0459 |06.31 |07.57 |08.33 |10.00
|15.02 |16.41 |18.08 |20.40 |22.14 |23.43 |2329 |2154 |20.05 |1820 |15.38 |14.30
12]09.56 |08.30 |0655 |06.05 |0422 |03.00 0327 |0502 |06.34 |08.00 |08.37 |10.01
|15.05 | 1644 |18.11 | 2043 | 22.17 | 23.44 |23.26 |2150 |20.02 |18.16 |1535 |14.29
13]109.54 | 0826 |0651 |06.02 |0419 |0258 |03.30 |05.05 |06.37 |08.03 |08.40 |10.03
| 1508 |16.48 |18.14 | 2046 |22.20 |23.46 |23.24 |21.47 |1958 |1813 |1532 |14.28
1410952 |08.23 |06.48 |0558 |04.16 |0257 |03.32 |05.08 |06.40 |08.06 |08.43 |10.05
|1511 |1651 | 18.17 | 2049 | 2224 | 23.48 |2321 |21.44 |1955 |18.09 |1529 |14.28
15]09.49 |08.20 |06.44 |0555 |04.12 |0256 |03.35 |0511 |06.42 |08.09 |08.46 | 10.07
|15.14 |1654 |18.20 | 2052 | 22.27 | 23.49 |23.18 |21.40 |1951 |18.06 |1526 |14.27

16 |1 09.47 | 08.17 |06.41 |0551 |04.09 |0255 |03.38 |0514 |06.45 |08.12 |08.49 |10.08
|15.17 |1657 |18.23 | 2055 | 22.30 | 2350 |23.16 |21.37 |19.48 |18.03 |1523 |14.27
17109.45 |08.13 |06.37 |0548 |04.06 |0254 |03.41 |0517 |06.48 |08.15 |08.53 |10.09
| 1520 | 17.00 |18.26 | 20.58 | 22.33 | 2351 |23.13 |21.33 |19.44 |1759 |1520 |14.26
18109.42 |08.10 |06.33 |0544 |04.03 |0254 |03.44 |0520 |0651 |08.18 |08.56 |10.10
|15.23 |17.04 |18.29  |21.01 |22.36 |2352 |23.10 |21.30 |19.41 |17.56 |15.18 | 14.26
19109.40 |08.07 |06.30 |0541 |04.00 |0254 |03.47 |0523 |06.54 |08.21 |0859 |10.12
|1526 |17.07 |18.32 |21.04 |22.40 |2353 |23.07 |21.26 |19.37 |1752 |1515 |14.26
20109.38 |08.03 |06.26 |0537 |0357 |0254 |0350 |0526 |0657 |08.24 |09.02 |10.12
|1529 1710 |18.35 |21.08 |22.43 |2353 |23.04 |21.23 |19.33 |17.49 |1512 |14.26
2110935 |08.00 |06.23 |0534 |0354 |0254 |0353 [0529 |0659 |08.27 |09.05 |10.13
|15.32 1713 |18.38 | 21.11 | 22.46 |2354 |23.02 |21.19 |19.30 |17.46 |15.09 |14.26
2210932 |07.57 0619 |0530 |0351 |0254 |0356 |05.32 |07.02 |08.30 |09.09 |10.14
|15.36 | 17.16 | 18.41 |21.14 |22.49 |2354 |2259 |21.16 |19.26 |17.42 |15.07 | 14.27
2310930 |07.53 |06.16 |0527 |03.48 |0255 |0359 |0535 |07.05 |08.33 |09.12 |10.14
| 1539 1719 |18.44 |21.17 |2252 |2354 |2256 |21.12 |19.23 |17.39 | 15.04 | 14.27
24109.27 |0750 |06.12 |0523 |03.45 |0255 |0402 |0538 |07.08 |08.36 |09.15 |10.15
|1542 |17.23 |18.47 |21.20 |22.55 |2354 |2253 |21.09 |19.19 |17.35 |15.02 |14.28
25109.24 | 07.46 |06.09 |0520 |03.42 |0256 |0405 |0541 |07.11 |07.39 |09.18 |10.15
| 1545 |17.26 | 1850 | 21.23 | 22.58 | 2353 |22.49 |21.05 |19.16 |16.32 |1459 |14.29
2610921 |07.43 |06.05 |05.16 |03.39 |0257 |04.08 |0544 |07.14 |07.42 |09.21 |10.15
|1548 |17.29 |18.53 | 21.26 |23.02 |2353 |22.46 |21.02 |19.12 |1629 |1457 |14.30
2710919 |07.40 |06.02 |0513 |03.36 |0258 |04.12 |05.47 |07.16 |07.46 |09.24 |10.15
|1552  |17.32 | 1856 | 21.29 | 23.05 |2352 |22.43 |2058 |19.09 |16.26 |1455 |14.31
2810916 |07.36 |0558 |05.09 |03.33 |0259 |04.15 |0550 |07.19 |07.49 |09.27 |10.15
| 1555 |17.35 | 18.59  |21.32 | 23.08 |23.51 |22.40 |20.55 |19.05 |16.22 |1452 |14.32

29 ] 09.13 | | 06.55 | 05.06 ] 03.31 | 03.01 | 04.18 | 05.53 | 07.22 | 07.52 ] 09.30 | 10.14
| 15.58 | | 20.02 | 21.36 | 23.10 | 23.50 |1 22.37 | 20.51 | 19.02 | 16.19 | 14.50 | 14.34
30 | 09.10 | | 06.51 | 05.02 | 03.28 | 03.01 | 04.21 | 05.56 | 07.25 | 07.55 ] 09.33 | 10.14
| 16.02 | | 20.04 | 21.39 | 23.13 | 23.49 | 22.34 | 20.48 | 18.58 | 16.16 | 14.48 | 14.35
31 ] 09.07 | | 06.48 | ] 03.25 | | 04.24 | 05.59 | | 07.58 | | 10.13
]16.05 | 12007 | |23.16 | 12230 |20.44 | 116.12 | | 14.37
Potential sun hours | 173 | 239 | 363 | 451 | 568 | 621 | 606 | 508 | 393 | 305 | 199 | 139
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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Calculated:

22.11.2023 17.03/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no for_est) WTG: 6 - (_Se_nenc RD200 HH200 muok_attu 5600 209.0 10! hub: 200,0 m (TOT: 300,0 m) (177)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February|March |April | May ]June | July JAugust |Septembg¢October |NovembefDecember

111012 ]09.04 |07.33 | 06.44 |0459 |03.23 |03.02 |0427 |06.02 |07.28 |08.01 |09.35
|14.39 1608 |17.38 |20.10 | 21.42 |23.19 |23.48 |2227 |2041 |1855 |16.09 |14.46
211011  |09.01 |07.29 |06.40 |0456 |03.20 |03.04 |0430 |06.05 |07.31 |08.04 |09.38
|14.41 1611 | 1741 | 2013 | 2145 | 23.22 | 2347 |2224 |20.37 |1851 |16.06 |14.44
311010 | 0858 |07.26 |06.37 |0452 |03.18 |03.06 |04.34 |06.08 |07.34 |08.08 |09.41
| 1443 |16.15 |17.44 |20.16 | 21.48 |23.24 |23.45 |2221 |20.34 |18.48 |16.03 |14.42
411009 |0855 |07.22 |06.33 |04.49 |03.16 |03.08 |04.37 |06.11 |07.37 |08.11 |09.43
| 1445 |16.18 | 17.47 2019 | 2151  |23.27 |23.43 |2217 |20.30 |18.44 |1559 | 14.40
5]10.08 |0852 |07.19 |06.30 |04.45 |03.13 |03.10 |04.40 |06.14 |07.39 |08.14 | 09.46
|14.47 1621 |17.50 |20.22 | 2155 |23.29 |23.41 |2214 |2027 |18.41 |1556 |14.38
6]10.06 |08.49 |07.15 |06.26 |04.42 |03.11 |03.12 |04.43 |06.17 |07.42 |08.17 |09.48
| 1450 1625 |17.53 | 20.25 |21.58 |23.32 |23.40 |2211 |20.23 |18.37 |1553 |14.37
711005 |08.46 |07.12 |06.23 |0439 |03.09 |03.14 |04.46 |06.19 |07.45 |08.20 | 0951
| 1452 1628 | 17.56 | 20.28 | 22.01 |23.34 | 23.38 |22.07 |20.19 |1834 |1550 |14.35
8]10.03 |08.42 |07.08 |06.19 |0435 |03.07 |03.17 |04.49 |0622 |07.48 |08.24 |09.53
| 1454 1631 |17.59 | 20.31  |22.04 |23.37 |23.35 |22.04 |20.16 |18.30 |15.47 |14.34
911001 |0839 |07.05 |06.16 |0432 |03.05 |03.19 |0453 |06.25 |07.51 |08.27 |09.55
| 1457 1635 |18.02 |20.34 | 22.07 |23.39 |23.33 |22.01 |20.12 |1827 |15.44 |14.32
10110.00 | 08.36 | 07.01 |06.12 |0429 |03.03 |0322 |0456 |06.28 |07.54 |08.30 | 09.57
| 1500 ]16.38 |18.05 |20.37 |22.11 |23.41 |23.31 |2157 |20.09 |1823 |1541 |1431
11]09.58 | 08.33 | 0658 |06.09 |04.25 |03.02 0324 |0459 |06.31 |07.57 |08.33 |10.00
|15.02 |16.41 |18.08 |20.40 |22.14 |23.43 |2329 |2154 |20.05 |1820 |15.38 |14.30
12]09.56 |08.30 |06.54 |06.05 |0422 |03.00 0327 |0502 |06.34 |08.00 |08.37 |10.01
|15.05 | 1644 |18.11 | 2043 | 22.17 | 23.44 |23.26 |2150 |20.02 |18.16 |1535 |14.29
13]109.54 | 0826 |0651 |06.02 |0419 |0258 |03.30 |05.05 |06.37 |08.03 |08.40 |10.03
| 1508 |16.48 |18.14 | 2046 |22.20 |23.46 |23.24 |21.47 |1958 |1813 |1532 |14.28
1410952 |08.23 |06.47 |0558 |0416 |0257 |03.32 |0508 |06.39 |08.06 |08.43 |10.05
|1511 |1651 | 18.17 | 2049 | 22.24 | 23.48 |2321 |21.43 |1955 |18.09 |1529 |14.28
15]09.49 |08.20 |06.44 |0555 |0412 |0256 |03.35 |0511 |06.42 |08.09 |08.46 |10.06
|15.14 |1654 |18.20 | 2052 | 22.27 | 23.49 |23.18 |21.40 |1951 |18.06 |1526 |14.27

16 |1 09.47 | 08.16 |06.40 |0551 |04.09 |0255 |03.38 |0514 |06.45 |08.12 |08.49 |10.08
|15.17 1657 |18.23 | 2055 | 22.30 | 2350 |23.16 | 21.37 |19.48 |18.03 |1523 |14.27
17109.45 |08.13 |06.37 |0548 |04.06 |0254 |03.41 |0517 |06.48 |08.15 |08.53 |10.09
| 1520 | 17.00 |18.26 | 20.58 | 22.33 | 2351 |23.13 |21.33 |19.44 |1759 |1520 |14.26
18109.42 |08.10 |06.33 |0544 |04.03 |0254 |03.44 |0520 |0651 |08.18 |08.56 |10.10
|15.23 |17.04 |18.29 |21.01 |22.36 |2352 |23.10 |21.30 |19.40 |17.56 |15.18 |14.26
19109.40 |08.07 |06.30 |0541 |04.00 |0254 |03.47 |0523 |06.54 |08.21 |0859 |10.11
|1526  |17.07 |18.32 |21.04 |22.40 |2353 |23.07 |21.26 |19.37 |1752 |1515 |14.26
20109.37 |08.03 |06.26 |0537 |0357 |0254 |0350 |0526 |0656 |08.24 |09.02 |10.12
|1529 1710 |18.35 |21.07 |22.43 |2353 |23.04 |21.23 |19.33 |17.49 |1512 |14.26
2110935 |08.00 |06.23 |05.34 |0354 |0254 |0353 [0529 |0659 |08.27 |09.05 |10.13
|15.32 1713 |18.38 | 21.11 | 2246 |2354 |23.01 |21.19 |19.30 |17.46 |15.09 |14.26
2210932 |07.56 |06.19 |0530 |0351 |0254 |0356 |05.32 |07.02 |08.30 |09.08 |10.14
|15.35 |17.16 | 18.41 |21.14 |22.49 |2354 |2258 |21.16 |19.26 |17.42 |15.07 | 14.27
2310930 |07.53 |06.16 |0527 |03.48 |0254 |0359 |0535 |07.05 |08.33 |09.12 |10.14
|15.39  |17.19 |18.44 |21.17 |2252 |2354 |2255 |21.12 |19.23 |17.39 |15.04 | 14.27
2410927 |0750 |06.12 |0523 |03.45 |0255 |0402 |[0538 |07.08 |08.36 |09.15 |10.15
|1542 |17.23 |18.47 |21.20 |22.55 |2354 |2252 |21.09 |19.19 |17.35 |15.02 |14.28
25109.24 | 07.46 |06.09 |0520 |03.42 |0256 |0405 |0541 |07.11 |07.39 |09.18 |10.15
| 1545 |17.26 | 1850 | 21.23 | 22.58 | 2353 |22.49 |21.05 |19.16 |16.32 |1459 |14.29
2610921 |07.43 |06.05 |05.16 |03.39 |0257 |04.08 |0544 |07.14 |07.42 |09.21 |10.15
|1548 |17.29 |18.53 |21.26 | 23.01 |2353 |22.46 |21.02 |19.12 |1629 |1457 |14.30
2710919 |07.39 |06.02 |0513 |03.36 |0258 |04.12 |05.47 |07.16 |07.45 |09.24 |10.15
|1552  |17.32 | 1856 | 21.29 | 23.04 |2352 |22.43 |2058 |19.09 |16.25 |1454 |14.31
2810916 |07.36 |0558 |05.09 |03.33 |0259 |0415 |0550 |07.19 |07.49 |09.27 |10.14
| 1555 |17.35 | 18.58  |21.32 |23.07 |23.51 |22.40 |2055 |19.05 |16.22 |1452 |14.32

29 ] 09.13 | | 06.55 | 05.06 ] 03.31 | 03.01 | 04.18 | 05.53 | 07.22 | 07.52 ] 09.30 | 10.14
| 15.58 | | 20.01 | 21.36 | 23.10 | 23.50 |1 22.37 | 20.51 | 19.02 | 16.19 | 14.50 | 14.34
30 | 09.10 | | 06.51 | 05.02 | 03.28 | 03.01 | 04.21 | 05.56 | 07.25 | 07.55 | 09.32 | 10.14
| 16.02 | | 20.04 | 21.39 | 23.13 | 23.49 | 22.34 | 20.48 | 18.58 | 16.16 | 14.48 | 14.35
31 ] 09.07 | | 06.48 | ] 03.25 | | 04.24 | 05.59 | | 07.58 | | 10.13
]16.05 | 12007 | |23.16 | 12230 |20.44 | 116.12 | | 14.37
Potential sun hours | 173 | 239 | 363 | 451 | 568 | 621 | 606 | 508 | 393 | 305 | 199 | 139
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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Calculated:

22.11.2023 17.03/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no for_est) WTG: 7 - (_Se_nerlc RD200 HH200 muok_attu 5600 209.0 10! hub: 200,0 m (TOT: 300,0 m) (178)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February IMarch | April | May [June [July JAugust | Septemb¢October | NovembefDecember
111012 | 09.04 1 07.33 15.36-16.02/26 | 06.44 | 04.59 | 03.23 | 03.02 |04.27 |06.02 |07.28 108.01  |09.35
11439 | 16.08 |17.38 |20.10  |21.42 |23.19 |2348 |2227 |20.41 |18.55 116.09 | 14.46
211011 | 09.01 107.29 15.37-16.00/23 |06.40 | 0456 [03.20 |03.04 |04.30 |06.05 |07.31 ]08.04  |09.38
|14.41  |16.11 | 17.41 |20.13  |21.45 |23.22 |2347 |2224 |20.37 |1851 116.06 | 14.44
3110.10 | 08.58 1 07.26 15.38-15.58/20 | 06.37 | 04.52 | 03.18 |03.06 |04.34 | 06.08 |07.34 108.08 | 09.41
| 14.43 | 16.15 | 17.44 |20.16 |21.48 |2325 |23.45 |2221 |20.34 |18.48 116.03 | 14.42
4110.09 | 08.55 | 07.22 15.41-15.57/16 | 06.33 | 04.49 | 03.15 | 03.08 | 04.37 | 06.11 | 07.37 | 08.11 | 09.43
|14.45 | 16.18 | 17.47 2019 |21.51 | 23.27 2343 |2217 |20.30 | 18.44 11559 | 14.40
5]10.08 | 0852 107.19 15.44-15.53/9 | 06.30 | 04.45 |03.13 |03.10 |04.40 |06.14 | 07.39 108.14 | 09.46
114.47  |16.21 | 17.50 2022 |21.55 |23.30 |23.42 |22.14 |20.27 |18.41 11556 | 14.38
6]10.06 | 08.49 107.15 |06.26 |04.42 |03.11 |03.12 |04.43 |06.17 |07.42 108.17 | 09.49
11449 | 16.25 | 17.53 |20.25 |21.58 |23.32 |23.40 |2211 |20.23 |18.37 1553 | 14.37
7110.05 | 08.46 |07.12 |0623 |0439 |03.09 |03.14 |04.46 |06.19 | 07.45 ]08.20 | 09.51
|1452 | 16.28 | 17.56 |20.28  [22.01 |23.34 |2338 |2207 |20.19 |18.34 1550 | 14.35
8110.03 | 08.42 | 07.08 ]06.19 | 04.35 |03.07 |03.16 |04.49 |06.22 |07.48 108.24 | 09.53
| 1454 |16.31 | 17.59 |20.31 2204 |2337 |23.36 |22.04 |20.16 |18.30 115.47 | 14.34
9]10.01 | 08.39 | 07.05 | 06.16 | 04.32 | 03.05 | 03.19 | 04.52 | 06.25 | 07.51 16.17-16.30/13 | 08.27 | 09.55
11457 | 16.34 | 18.02 2034 |22.08 |23.39 2333 |2201 [2012 |18.27 11544  |14.32
10|10.00 | 08.36 | 07.01 |06.12 0429 |03.03 |0321 |0456 |06.28 |07.54 16.14-16.32/18 |08.30 | 09.58
115.00 | 16.38 | 18.05 12037 2211 |2341 |2331 |2157 |20.09 |18.23 11541 | 14.31
11]09.58 | 08.33 | 06.58 |06.09 |0425 |03.02 |0324 |0459 |06.31 |07.57 16.12-16.33/21 |08.33 | 10.00
115.02 | 16.41 | 18.08 |20.40  |22.14 |2343 |2329 |2154 |20.05 |18.20 |15.38 | 14.30
12]09.56 | 08.30 ] 06.54 |06.05 |0422 |03.00 |03.27 |0502 |06.34 |08.00 16.10-16.34/24 |08.37 | 10.02
115.05 | 16.44 |18.11 | 2043 |22.17 |2345 |2326 |2150 |20.02 |18.16 115.35 | 14.29
13]09.54 | 08.26 | 06.51 ]06.02 0419 |0258 |03.29 |0505 |06.37 |08.03 16.09-16.34/25 |08.40 | 10.03
115.08 | 16.47 | 18.14 |20.46  |22.20 | 23.46 |23.24 |21.47 |19.58 |18.13 115.32 | 14.28
14| 09.52 | 08.23 15.48-15.52/4 | 06.47 | 05.58 | 04.16 | 02.57 | 03.32 | 05.08 | 06.39 | 08.06 16.07-16.35/28 | 08.43 | 10.05
11511 | 16.51 | 18.17 2049 |22.24 | 2348 2321 |21.44 |1955 | 18.09 11529  |14.27
15]09.49 | 08.20 15.43-15.56/13 | 06.44 |0555 0412 |0256 |03.35 |0511 |06.42 | 08.09 16.07-16.36/29 |08.46 | 10.07
11514 | 16.54 | 18.20 12052 | 2227 |23.49 |2319 |21.40 |19.51 | 18.06 115.26 | 14.27
16 | 09.47 | 08.17 15.41-15.58/17 | 06.40 |05.51 |04.09 |0255 |03.38 |0514 |06.45 |08.12 16.07-16.36/29 |08.49  |10.08
| 15.17 | 16.57 | 18.23 | 20.55 | 22.30 | 23.50 | 23.16 | 21.37 | 19.48 | 18.02 | 15.23 | 14.26
17]09.45 | 08.13 15.40-16.01/21 | 06.37 |05.47 | 04.06 |02.54 |03.41 |0517 |06.48 | 08.15 16.06-16.35/29 |08.53 | 10.09
115.20 | 17.00 | 18.26 |20.58 |22.33 |2351 |2313 |21.33 |19.44 | 17.59 11520 | 14.26
18 ] 09.42 | 08.10 15.38-16.02/24 | 06.33 | 05.44 | 04.03 | 02.54 | 03.44 | 05.20 | 06.51 | 08.18 16.06-16.35/29 | 08.56 | 10.11
115.23 | 17.04 | 18.29 |21.01 2237 |2352 [23.10 [21.30 |[19.40 |17.56 115.17 | 14.26
19 | 09.40 | 08.07 15.37-16.02/25 | 06.30 | 05.40 | 04.00 | 02.54 | 03.47 | 05.23 | 06.54 | 08.21 16.06-16.35/29 | 08.59 | 10.12
11526 | 17.07 | 18.32 |21.04 |22.40 | 2353 |23.07 |21.26 |19.37 |17.52 11515 | 14.26
20]09.38 | 08.03 15.37-16.04/27 | 06.26 |0537 0357 |0253 |0350 |0526 |06.56 | 08.24 16.06-16.34/28 |09.02 | 10.12
11529 | 17.10 118.35 121.07 |2243 |2354 |23.05 |21.23 |19.33 | 17.49 11512 | 14.26
21109.35 | 08.00 15.36-16.04/28 | 06.23 ]05.33 |0354 |0254 |0353 |0529 |06.59 |08.27 16.07-16.35/28 |09.05 | 10.13
11532 |17.13 | 18.38 |21.11  |2246 |2354 |23.02 |2119 |19.30 | 17.45 115.09 | 14.26
22109.32 | 07.56 15.35-16.04/29 | 06.19 |0530 |0351 |02.54 |03.56 |0532 |07.02 |08.30 16.07-16.33/26 |09.09 | 10.14
11535 | 17.16 | 18.41 |21.14  |2249 |2354 |2259 |21.16 |19.26 | 17.42 115.07 | 14.27
23] 09.30 | 07.53 15.35-16.05/30 | 06.16 | 05.27 | 03.48 | 02.54 | 03.59 | 05.35 | 07.05 | 08.33 16.07-16.32/25 | 09.12 | 10.14
11539 | 17.19 | 18.44 |21.17 |2252 |2354 |2256 |21.12 |19.23 | 17.39 115.04 | 14.27
241 09.27 | 07.50 15.35-16.04/29 | 06.12 | 05.23 | 03.45 | 02.55 | 04.02 | 05.38 | 07.08 | 08.36 16.08-16.31/23 | 09.15 | 10.15
11542 |17.22 | 18.47 |21.20 |2255 |23.54 |2253 |21.09 |19.19 |17.35 11502 | 14.28
25109.24 | 07.46 15.34-16.04/30 | 06.09 |05.20 |03.42 |0256 |0405 0541 |07.11  |07.39 15.09-15.29/20 |09.18 | 10.15
11545 | 17.26 | 18.50 |21.23 | 2259 |2354 |2249 |21.05 |19.16 |16.32 11459 | 14.29
26109.21 | 07.43 15.35-16.04/29 | 06.05 |05.16  ]03.39 |0257 |0408 |0544 |07.14 |07.42 15.11-15.28/17 |09.21  |10.15
|15.48 | 17.29 | 18.53 |21.26  |23.02 |2353 |2246 |21.02 |19.12 |16.29 11457 | 14.30
27109.19 | 07.39 15.35-16.03/28 | 06.02 |05.13 |03.36 | 02.58 |04.11 |05.47 |07.16 |07.45 15.13-15.25/12 |09.24 | 10.15
11552 |17.32 | 18.56 |21.29  [23.05 |2352 |2243 |2058 |19.09 |16.25 | 1454  |14.31
28109.16 | 07.36 15.35-16.02/27 | 05.58 ]05.09 |03.33 |0259 |0415 |0550 |07.19 | 07.49 109.27  |10.15
11555 | 17.35 | 18.58 |21.32  ]23.08 |2352 [2240 |2055 |19.05 |16.22 11452 ]14.32
291 09.13 | | 06.55 | 05.06 | 03.30 | 03.00 | 04.18 | 05.53 | 07.22 | 07.52 | 09.30 | 10.14
11558 | | 20.01 |21.36  |2311 |23.51 2237 |2051 [19.02 |16.19 1450 |14.33
30109.10 | | 06.51 |05.02 |03.28 |03.00 |0421 |0556 |07.25 |07.55 109.33  [10.14
116.01 | | 20.04 |21.39 |23.13 |23.49 |2234 2048 |1858 |16.16 |14.48 | 14.35
31109.07 | | 06.47 | 10325 | 10424 ]0559 | | 07.58 | ] 10.13
116.05 | | 20.07 | 12316 | 12230 | 2044 | | 16.12 | | 14.37

Potential sun hours | 173 | 238 | 363 | 451 | 568 | 621 | 607 | 508 | 393 | 305 ] 199 ] 139
Sum of minutes with flicker 0 361 94 0 0 0 0 0 0 453 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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no for_est) WTG: 8 - (_Se_nerlc RD200 HH200 kavev:met 5600 20[_).0 10! hub: 200,0 m (TOT: 300,0 m) (179)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January | February IMarch | April | May [June [July JAugust |Septembg¢October |November | December
1]10.12 109.04 13.23-13.50/27 |07.33 | 06.44 | 0459 |03.23 |03.02 |0427 |06.02 |07.28 |08.01 1 09.35
| 14.39 | 16.08 11738 |20.10  |21.42 [23.19 |23.48 |2227 |20.41 |1855  |16.09 | 14.46
2]10.11 109.01 13.24-13.51/27 |07.29 | 06.40 |0455 |03.20 |03.04 |0430 |06.05 |07.31 |08.04 13.07-13.08/1 |09.38
| 14.41 ]16.11 |17.41  |20.13  |21.45 |23.22 |2347 |2224 2037 |1851 |16.06 | 14.44
3]10.10 | 08.58 13.25-13.50/25 | 07.26 | 06.37 | 04.52 | 03.18 | 03.06 | 04.34 | 06.08 | 07.34 | 08.08 13.01-13.14/13 | 09.41
| 14.43 | 16.15 |17.44 |20.16 | 21.48 |23.24 |23.45 |2221 |20.34 |18.48 |16.03 | 14.42
4110.09 | 08.55 13.25-13.49/24 | 07.22 | 06.33 | 04.49 | 03.15 | 03.08 | 04.37 | 06.11 | 07.36 | 08.11 12.59-13.16/17 | 09.43
| 14.45 | 16.18 11747 12019  |21.51 | 23.27 |23.43 |2217 |20.30 |18.44 | 1559 | 14.40
510.07 10852 13.26-13.48/22 |07.19 | 06.30 |04.45 |03.13 |03.10 |0440 |06.14 |07.39 |08.14 12.58-13.18/20 | 09.46
| 14.47 |16.21 11750 2022 | 21.55 |23.29 |23.41 |22.14 | 20.26 |18.41 |15.56 | 14.38
6 ] 10.06 1 08.49 13.28-13.48/20 |07.15 | 06.26 | 04.42 |03.11 |03.12 |04.43 |06.16 |07.42 |08.17 12.57-13.19/22 |09.48
| 14.49 ] 16.25 11753  |20.25  |21.58 [23.32 |23.40 |2211 |20.23 |18.37 |1553 | 14.37
71 10.05 | 08.46 13.30-13.46/16 |07.12 | 06.23 |04.39 |03.09 |03.14 |04.46 |06.19 |07.45 |08.20 12.56-13.20/24 |09.51
| 14.52 | 16.28 11756  |20.28 | 22.01 |23.34 |2338 |2207 |20.19 |18.34 |1550 | 14.35
8] 10.03 | 08.42 13.32-13.44/12 | 07.08 | 06.19 | 04.35 | 03.07 | 03.16 | 04.49 | 06.22 | 07.48 | 08.24 12.55-13.21/26 | 09.53
| 14.54 | 16.31 117.59  ]20.31  |22.04 |2337 |2335 |2204 |20.16 |18.30 | 15.47 | 14.34
9]10.01 | 08.39 | 07.05 | 06.16 | 04.32 | 03.05 | 03.19 | 04.52 | 06.25 | 07.51 | 08.27 12.55-13.22/27 | 09.55
| 14.57 | 16.34 118.02  ]20.34  |22.07 |23.39 |23.33 |2200 [2012 |18.27 |15.44 | 14.32
10 | 09.59 1 08.36 107.01 |06.12 |04.29 [03.03 |0321 |0456 |06.28 |07.54 |08.30 12.55-13.22/27 |09.57
| 15.00 | 16.38 118.05 2037 |2211 |23.41 |2331 |2157 |20.09 |18.23 |15.41 |14.31
11| 09.58 ] 08.33 106.58 |06.09 |04.25 |03.02 |03.24 |0459 |06.31 |07.57 |08.33 12.54-13.22/28 | 09.59
| 15.02 | 16.41 118.08  |20.40 |22.14 |23.43 |2329 |2154 |20.05 |18.20 |15.38 | 14.30
12 ] 09.56 ] 08.30 10654 | 06.05 |0422 |03.00 |03.27 |0502 |06.34 |08.00 |08.36 12.54-13.23/29 |10.01
| 15.05 | 16.44 11811 2043  |22.17 |23.44 |2326 |2150 |20.02 |18.16 |15.35 | 14.29
13]109.54 13.29-13.33/4 | 08.26 | 06.51 | 06.02 | 04.19 | 02.58 | 03.29 | 05.05 | 06.37 | 08.03 | 08.40 12.54-13.23/29 | 10.03
| 15.08 | 16.47 |18.14 | 20.46 |22.20 | 23.46 |23.24 |21.47 1958 |18.13 | 15.32 | 14.28
14 | 09.51 13.27-13.37/10 | 08.23 | 06.47 | 05.58 | 04.16 | 02.57 | 03.32 | 05.08 | 06.39 | 08.06 | 08.43 12.54-13.23/29 | 10.05
] 15.11 | 16.51 11817 2049|2224 | 2348 2321 |21.43 |1955 |18.09 | 15.29 | 14.27
15| 09.49 13.26-13.39/13 | 08.20 |06.44 |0554 |04.12 |0256 |0335 |0511 |06.42 | 08.09 |08.46 12.54-13.23/29 | 10.06
|15.14 | 16.54 11820 2052  |22.27 |23.49 |2318 |21.40 |19.51 |18.06 | 15.26 | 14.27
16 | 09.47 13.25-13.41/16 | 08.16 106.40 |0551 |04.09 |0255 0338 |0514 |06.45 |08.12 | 08.49 12.54-13.23/29 | 10.08
]15.17 | 16.57 11823 |2055 |22.30 [2350 |23.16 |21.37 |19.47 |18.02 |15.23 | 14.26
17 ] 09.45 13.24-13.43/19 | 08.13 10637 0547 |04.06 |02.54 |03.41 |0517 |06.48 |08.15 | 08.53 12.55-13.23/28 |10.09
| 15.20 | 17.00 11826  |20.58 |22.33  [2351 |2313 |21.33 |19.44 |17.59  |15.20 | 14.26
18 ] 09.42 13.23-13.44/21 | 08.10 | 06.33 | 05.44 | 04.03 | 02.54 | 03.44 | 05.20 | 06.51 | 08.18 | 08.56 12.55-13.23/28 | 10.10
] 15.23 | 17.04 11829  |21.01 |2236 |2352 |23.10 |21.30 |19.40 |17.56 | 15.17 | 14.26
19 | 09.40 13.23-13.45/22 | 08.06 | 06.30 | 05.40 | 04.00 | 02.54 | 03.47 | 05.23 | 06.54 | 08.21 | 08.59 12.56-13.22/26 | 10.11
] 15.26 | 17.07 118.32  |21.04 |22.40 |23.53 |23.07 |21.26 |19.37 |17.52 |15.15 | 14.26
20| 09.37 13.23-13.46/23 | 08.03 10626 0537 |03.57 |0254 |0350 |0526 |06.56 | 08.24  |09.02 12.57-13.23/26 | 10.12
| 15.29 |17.10 118.35  |21.07 |2243 |2353 |23.04 |21.23 |19.33 |17.49  |15.12 | 14.26
21]09.35 13.22-13.47/25 | 08.00 106.23 0533 |03.54 |0254 |0353 |0529 |06.59 |0827 |09.05 12.57-13.22/25 | 10.13
| 15.32 117.13 11838 |21.10 |2246 [2354 |2301 |21.19 |19.30 |17.45 |15.09 | 14.26
2209.32 13.22-13.48/26 | 07.56 10619 0530 |0351 |02.54 |03.56 |0532 |07.02 |08.30 |09.08 12.59-13.22/23 |10.14
| 15.35 |117.16 118.41 | 21.14 |2249 |2354 |2258 |21.16 |19.26 |17.42  |15.07 | 14.27
23]09.30 13.22-13.48/26 | 07.53 | 06.16 | 05.26 | 03.48 | 02.54 | 03.59 | 05.35 | 07.05 | 08.33 | 09.12 12.59-13.21/22 | 10.14
| 15.39 | 17.19 |18.44 |21.17 |2252 |2354 |2255 |2112 |19.23 | 17.39 | 15.04 | 14.27
241 09.27 13.22-13.49/27 | 07.50 | 06.12 | 05.23 | 03.45 | 02.55 | 04.02 | 05.38 | 07.08 | 08.36 | 09.15 13.01-13.21/20 | 10.15
| 15.42 117.22 118.47  |21.20 |2255 |23.54 |2252 |21.09 |19.19 |17.35 | 15.02 | 14.28
25 09.24 13.21-13.49/28 | 07.46 106.09 0520 |03.42 |0256 |0405 |0541 |07.11  |07.39  |09.18 13.02-13.21/19 | 10.15
| 15.45 |117.26 11850 | 21.23 | 22.58 |23.53 |2249 |21.05 |19.16 |16.32 | 14.59 | 14.29
26 109.21 13.21-13.50/29 | 07.43 106.05 0516 |03.39 |0257 |0408 |0544 |07.13 |07.42 |09.21 13.03-13.19/16 | 10.15
| 15.48 ]17.29 11853  |21.26  |23.01 [2353 |2246 |21.02 |19.12 |16.29 |14.57 | 14.30
27109.19 13.21-13.50/29 | 07.39 10602 ]0513 |03.36 |02.58 |04.11 |0547 |07.16 |07.45 |09.24 13.05-13.18/13 |10.15
| 15.52 117.32 11855 |21.29  |23.04 [2352 |2243 |2058 |19.09 |16.25 |14.54 | 14.31
2809.16 13.22-13.51/29 | 07.36 | 05.58 | 05.09 | 03.33 | 02.59 | 04.15 | 05.50 | 07.19 | 07.49 | 09.27 13.07-13.17/10 | 10.14
| 15.55 117.35 |18.58  |21.32 |23.07 |2351 2240 |2055 |19.05 |16.22 | 14.52 | 14.32
29]09.13 13.22-13.51/29 | | 06.55 | 05.06 | 03.30 | 03.00 | 04.18 | 05.53 | 07.22 | 07.52 1 09.30 13.10-13.14/4 | 10.14
| 15.58 | 12001 |21.35 |23.10 |23.50 2237 |2051 [19.02 |16.19 | 14.50 ]14.33
30 [09.10 13.22-13.51/29 | |0651 0502 |03.28 |03.00 |0421 |0556 |07.25 |07.55 |09.32 | 10.14
| 16.01 | 120.04 2139 |23.13 |23.49 |2234 |2048 |18.58 |16.16 | 14.48 | 14.35
31]09.07 13.23-13.51/28 | 106.47 | 10325 | 10424 ]0559 | ]07.58 | ] 10.13
| 16.05 | 12007 | 12316 | 12230 | 2044 | |16.12 | | 14.37

Potential sun hours | 173 | 239 | 363 | 451 | 568 | 621 | 606 | 508 | 393 | 305 ] 199 ] 139
Sum of minutes with flicker 433 173 0 0 0 0 0 0 0 0 610 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 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk 22.11.2023 17.06 / 32 Wi ndPRO W



Project: Licensed user:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no for_est) WTG: 9 - (_Se_nerlc RD200 HH200 kavev:met 5600 20[_).0 10! hub: 200,0 m (TOT: 300,0 m) (210)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February|March | April | May [June [July JAugust |Septembg¢October |NovembefDecember
111012 | 09.04 |07.33 | 06.44 | 04.59 ] 03.23 04.41-05.07/26 | 03.02 04.46-05.12/26 |04.27 | 06.02 |07.28 | 08.01 | 09.35
11439  |16.08 |17.38  |20.10 | 21.42 | 23.19 | 23.48 12227 |20.41 |1855 |16.09 | 14.46
211011 | 09.01 |07.29 |06.40 | 04.56 ] 03.20 04.41-05.07/26 | 03.04 04.47-05.13/26 |04.30 | 06.05 |07.31 | 08.04 |09.38
|14.41  |16.11 [17.41  |20.13 | 21.45 | 23.22 | 23.46 12224 12037 |1851 |16.06 | 14.44
3]10.10 | 08.58 | 07.26 | 06.37 | 04.52 | 03.18 04.41-05.07/26 | 03.06 04.47-05.13/26 | 04.34 | 06.08 | 07.34 | 08.08 | 09.41
11443 |16.15 | 17.44 |20.16 | 21.48 | 23.24 | 23.45 12220 |20.34 1848 |16.03 | 14.42
4110.09 | 08.55 | 07.22 | 06.33 | 04.49 | 03.16 04.41-05.07/26 | 03.08 04.47-05.13/26 | 04.37 | 06.11 | 07.36 | 08.11 | 09.43
|14.45 |16.18 |17.47 |2019 |2151 | 23.27 | 23.43 12217 2030 |18.44 |1559 | 14.40
511007 |0852 |07.19 |06.30 | 04.45 | 03.13 04.41-05.08/27 |03.10 04.48-05.14/26 |04.40 | 06.14 |07.39 | 08.14 | 09.46
114.47 1621  |17.50 |20.22 | 21.55 | 23.29 | 23.41 12214 12026 |18.41 |1556 | 14.38
6]10.06 |0849 |07.15 |06.26 | 04.42 ] 03.11 04.42-05.08/26 | 03.12 04.47-05.14/27 |04.43 | 06.16 |07.42 | 08.17 | 09.48
| 14.50 | 16.25 | 17.53 | 20.25 | 21.58 | 23.32 | 23.39 | 22.10 | 20.23 | 18.37 | 15.53 | 14.37
7]110.05 | 0845 |07.12 |06.23 | 04.39 ] 03.09 04.41-05.07/26 |03.14 04.48-05.14/26 |04.46 | 06.19 |07.45 |08.20 | 09.51
|1452 |16.28 |17.56 |20.28 | 22.01 | 23.34 | 23.37 122.07 2019 |18.34 |1550 | 14.35
8] 10.03 | 08.42 | 07.08 | 06.19 | 04.35 | 03.07 04.42-05.08/26 | 03.17 04.47-05.14/27 | 04.49 | 06.22 | 07.48 | 08.24 | 09.53
|1454 1631 |17.59 |20.31 | 22.04 | 23.36 | 23.35 12204 2016 |1830 |15.47 |14.34
9]10.01 | 08.39 | 07.05 | 06.16 | 04.32 | 03.05 04.42-05.08/26 | 03.19 04.48-05.14/26 | 04.52 | 06.25 | 07.51 | 08.27 | 09.55
11457 1634 |18.02 |20.34 | 22.07 ] 23.39 ] 23.33 12200 2012 |1827 |1544 |14.32
1010959 |0836 |07.01 |06.12 | 04.29 | 03.03 04.42-05.08/26 | 03.22 04.48-05.14/26 |04.56 | 06.28 | 07.54 | 08.30 | 09.57
115.00 ]16.38 | 18.05 |20.37 | 22.11 | 23.41 | 23.31 12157 12009 |18.23 |1541 |14.31
1110958 |08.33 |06.58 |06.09 |04.25 ] 03.02 04.42-05.08/26 | 03.24 04.49-05.15/26 |04.59 | 06.31 |07.57 |08.33 | 09.59
115.02 | 16.41  |18.08 |20.40 | 22.14 | 23.43 | 23.28 12154 12005 |18.20 |15.38 | 14.30
1210956 | 0830 |06.54 |06.05 |04.22 ] 03.00 04.43-05.09/26 |03.27 04.49-05.15/26 |05.02 | 06.34 |08.00 |08.36 | 10.01
115.05 | 16.44 [18.11 |20.43 | 2217 | 23.44 | 23.26 12150 20.02 |18.16 |1535 | 14.29
13 ] 09.54 | 08.26 | 06.51 | 06.02 | 04.19 | 02.58 04.43-05.09/26 | 03.30 04.49-05.15/26 | 05.05 | 06.37 | 08.03 | 08.40 | 10.03
115.08 | 16.47 |18.14 |20.46 | 22.20 | 23.46 | 23.24 |21.47 |1958 1813 |15.32 | 14.28
14 ] 09.51 | 08.23 | 06.47 | 05.58 | 04.16 | 02.57 04.44-05.09/25 | 03.32 04.50-05.15/25 | 05.08 | 06.39 | 08.06 | 08.43 | 10.05
11541  |1651  |1817 | 2049  |22.23 | 23.47 |123.21 12143 |1955 |18.09 |15.29 |14.28
15]09.49 |0820 |06.44 |0555 |04.12 | 02.56 04.43-05.09/26 | 03.35 04.50-05.15/25 |05.11 | 06.42 | 08.09 |08.46 | 10.06
11514 | 16,54 | 18.20  |20.52 | 22.27 | 23.49 | 23.18 121.40 ]19.51 |18.06 |15.26 | 14.27
16 109.47 | 08.16 |06.40 |0551 | 04.09 ] 02.55 04.44-05.09/25 | 03.38 04.50-05.14/24 |05.14 | 06.45 |08.12 |08.49 | 10.08
| 15.17 | 16.57 | 18.23 | 20.55 | 22.30 | 23.50 | 23.16 | 21.36 | 19.47 | 18.02 | 15.23 | 14.26
1710945 |08.13 |06.37 |0547 |04.06 ] 02.54 04.45-05.10/25 |03.41 04.50-05.14/24 |05.17 | 06.48 |08.15 |08.53 | 10.09
| 15.20 | 17.00 | 18.26 | 20.58 | 22.33 | 23.51 | 23.13 | 21.33 | 19.44 | 17.59 | 15.20 | 14.26
18 ] 09.42 | 08.10 | 06.33 | 05.44 | 04.03 04.50-04.55/5 | 02.54 04.44-05.09/25 | 03.44 04.51-05.13/22 | 05.20 | 06.51 | 08.18 | 08.56 | 10.10
11523  |17.04 1829 |21.01 |22.36 | 23.52 | 23.10 121.30 |19.40 |17.56 | 15.17 | 14.26
19]09.40 | 08.06 |06.30 | 0540 | 04.00 04.47-04.58/11 |02.54 04.44-05.09/25 |03.47 04.52-05.14/22 | 0523 | 06.54 |08.21 |08.59 | 10.11
11526  |17.07 |18.32 |21.04  |22.40 | 23.53 | 23.07 12126 ]19.37 |17.52 |1515 |14.26
20 | 09.37 | 08.03 | 06.26 | 05.37 | 03.57 04.46-05.00/14 | 02.54 04.44-05.10/26 | 03.50 04.52-05.13/21 | 05.26 | 06.56 | 08.24 | 09.02 | 10.12
11529 1710 |18.35 |21.07 |22.43 | 23.53 | 23.04 12123  ]19.33  |17.49 |1512 | 14.26
21]09.35 | 08.00 | 06.23 | 05.34 | 03.54 04.45-05.01/16 | 02.54 04.46-05.11/25 | 03.53 04.53-05.12/19 | 05.29 | 06.59 | 08.27 | 09.05 | 10.13
| 15.32 |17.13 | 18.38 | 21.10 | 22.46 | 23.54 | 23.01 | 21.19 | 19.30 | 17.45 | 15.09 | 14.26
2210932 |07.56 |06.19 |05.30 | 03.51 04.43-05.01/18 |02.54 04.46-05.11/25 |03.56 04.54-05.12/18 |05.32 | 07.02 |08.30 |09.08 | 10.14
11535 | 17.16 |18.41  |21.14 | 2249 | 23.54 | 22.58 |21.16  |19.26 | 17.42  |15.07 | 14.27
23] 09.30 | 07.53 | 06.16 | 05.27 | 03.48 04.43-05.02/19 | 02.54 04.45-05.10/25 | 03.59 04.55-05.11/16 | 05.35 | 07.05 | 08.33 | 09.11 | 10.14
11539  |17.19 | 1844 | 2117 |2252 | 23.54 | 22.55 |21.12  |19.23 |17.39 | 15.04 | 14.27
2410927 |07.50 |06.12 | 0523 | 03.45 04.42-05.03/21 |02.55 04.46-05.11/25 |04.02 04.56-05.09/13 |05.38 |07.08 |08.36 |09.15 |10.14
11542  |17.22 | 1847 |21.20 |2255 | 23.54 | 22.52 121.09 ]19.19 |17.35 |15.02 |14.28
251 09.24 | 07.46 | 06.09 | 05.20 | 03.42 04.42-05.04/22 | 02.56 04.46-05.11/25 | 04.05 04.59-05.07/8 | 05.41 | 07.11 |1 07.39 | 09.18 | 10.15
115.45 | 17.26 | 1850 |21.23 | 22.58 | 23.53 | 22.49 121.05 ]19.16 |16.32 |1459 | 14.29
26109.21 |07.43 |06.05 |05.16 | 03.39 04.42-05.05/23 |02.57 04.46-05.12/26 | 04.08 105.44 |07.14 |07.42 ]09.21 |10.15
| 15.48 | 17.29 | 18.53 | 21.26 | 23.01 | 23.53 | 22.46 | 21.02 | 19.12 | 16.29 | 14.57 | 14.30
2710919 |07.39 |06.02 |0513 |03.36 04.41-05.05/24 |02.58 04.46-05.11/25 | 04.12 10547 |07.16 | 07.45 | 09.24 | 10.15
|1552  |17.32  |1855 |21.29 | 23.04 | 23.52 | 22.43 12058 |19.09 |16.25 |1454 | 14.31
28] 09.16 | 07.36 | 05.58 | 05.09 | 03.33 04.41-05.05/24 | 02.59 04.46-05.11/25 | 04.15 | 05.50 | 07.19 | 07.49 | 09.27 | 10.14
11555 |17.35 |1858 |21.32 | 23.07 | 23.51 | 22.40 12055 |19.05 |16.22 | 1452 | 14.32
291 09.13 | | 06.55 | 05.06 | 03.31 04.41-05.06/25 | 03.01 04.46-05.12/26 | 04.18 | 05.53 | 07.22 | 07.52 | 09.30 | 10.14
11558 | 12001 |21.35 |23.10 ] 23.50 | 22.37 12051 |19.02 |16.19 |14.50 | 14.34
30109.10 | 10651  |05.02 | 03.28 04.41-05.06/25 |03.01 04.46-05.12/26 | 04.21 10556 |07.25 | 07.55 |09.32 |10.13
116.02 | 120.04 2139 |23.13 | 23.49 | 22.33 120.48 |18.58 |16.16 |14.48 | 14.35
31109.07 | 106.47 | | 03.25 04.40-05.06/26 | | 04.24 10559 | ]07.58 | ] 10.13
116.05 | 12007 | | 23.16 | | 22.30 12044 | |16.12 | | 14.37

Potential sun hours | 173 | 239 | 363 | 450 | 568 | 621 | 606 | 508 | 393 | 305 ] 199 ] 139
Sum of minutes with flicker 0 0 0 0 273 769 577 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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no for_est) WTG: 10 - (?enenc RD200 HH200 muo_kattu 5600 290.0 10! hub: 200,0 m (TOT: 300,0 m) (181)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February|March |April | May ]June | July JAugust |Septembg¢October |NovembefDecember

111012 ]09.04 |07.33 | 06.44 |0459 |0323 |03.02 |0427 |06.02 |07.28 |08.01 |09.36
|14.39 1608 |17.38 |20.10 |21.42 |23.19 |23.48 |2227 |2041 |1855 |16.09 |14.46
211011 ]09.01 |07.29 |06.41 |0456 |03.20 |03.04 |0430 |06.05 |07.31 |08.05 |09.38
|14.41 1611 | 1741 | 2013 | 2145 | 23.22 | 2347 |2224 |20.37 |1851 |16.06 |14.44
311010 | 0858 |07.26 |06.37 |0452 |03.18 |03.05 |04.34 |06.08 |07.34 |08.08 |09.41
| 1443 |16.15 |17.44 | 2016 |21.48 |23.25 |23.45 |2221 |20.34 |18.48 |16.03 |14.42
411009 |0855 |07.22 |06.33 |04.49 |03.15 |03.07 |0437 |0611 |07.37 |08.11 |09.44
| 1445 |16.18 | 17.47 2019 |21.52 |23.27 |23.44 |2218 |20.30 |18.44 |1559 | 14.40
5]10.08 |0852 |07.19 |06.30 |04.45 |03.13 |03.09 |04.40 |06.14 |07.40 |08.14 | 09.46
|14.47 1621 |17.50 |20.22 | 2155 |23.30 |23.42 |2214 |2027 |18.41 |1556 |14.38
6]10.06 |08.49 |07.16 |06.26 |04.42 |03.11 |03.12 |04.43 |06.17 |07.42 |08.17 | 09.49
| 1449 |16.25 |17.53 |20.25 |21.58 |23.32 |23.40 |2211 |20.23 |18.37 |1553 |14.37
711005 |08.46 |07.12 |06.23 |0439 |03.09 |03.14 |04.46 |06.19 |07.45 |0821 |09.51
| 1452 1628 | 17.56 | 20.28 | 22.01 |23.35 |23.38 |22.08 |20.20 |18.34 |1550 |14.35
8]10.03 |08.43 |07.09 |06.19 |0435 |03.07 |03.16 |04.49 |0622 |07.48 |08.24 | 09.54
| 1454 1631 |17.59 | 20.31 | 22.05 |23.37 |23.36 |22.04 |20.16 |18.30 |15.47 |14.34
9]10.02 |0839 |07.05 |06.16 |0432 |03.05 |03.19 |0452 |06.25 |07.51 |08.27 |09.56
| 1457 1634 |18.02 |20.34 | 22.08 |23.39 |23.34 |22.01 |20.12 |1827 |15.44 |14.32
10110.00 | 08.36 | 07.02 |06.12 |0429 |03.03 |0321 |0456 |06.28 |07.54 |08.30 | 09.58
| 1500 |16.38 |18.05 |20.37 |22.11 |23.41 |23.31 |2157 |20.09 |1823 |1541 |1431
11]09.58 | 08.33 | 0658 |06.09 |04.25 |03.02 0324 |0459 |06.31 |07.57 |08.34 |10.00
|15.02 |16.41 |18.08 |20.40 |22.14 |23.43 |2329 |2154 |20.05 |1820 |15.38 |14.30
12]09.56 | 08.30 |0655 |06.05 |0422 |03.00 0327 |0502 |06.34 |08.00 |08.37 |10.02
|15.05 | 1644 |18.11 | 2043 | 22.17 | 23.45 |2327 |2151 |20.02 |18.16 |1535 |14.29
13]109.54 | 0827 |0651 |06.02 |0419 |0257 0329 |0505 |06.37 |08.03 |08.40 |10.04
| 1508 |16.48 |18.14 | 2046 |22.21 | 23.47 |23.24 |21.47 |1958 |1813 |1532 |14.28
1410952 |08.23 |06.48 |0558 |04.16 |0256 |03.32 |05.08 |06.40 |08.06 |08.43 |10.05
|1511 |1651 | 18.17 | 2049 | 2224 | 23.48 |2321 |21.44 |1955 |18.09 |1529 |14.27
15]09.50 |08.20 |06.44 |0555 |0412 |0255 |03.35 |0511 |06.42 |08.09 |08.46 |10.07
|15.14 |1654 |18.20 | 2052 | 22.27 |23.49 |2319 |21.40 |1951 |18.06 |1526 |14.27

16 |1 09.47 | 08.17 |06.41 |0551 |04.09 |0255 |03.38 |0514 |06.45 |08.12 |08.50 |10.08
|15.17 |1657 |18.23 | 2055 | 22.30 | 2351 | 23.16 |21.37 |19.48 |18.03 |1523 |14.26
17109.45 |08.13 |06.37 |0548 |04.06 |0254 |03.41 |0517 |06.48 |08.15 |0853 |10.10
| 1520 | 17.00 |18.26 | 20.58 | 22.34 | 2352 |2313 |21.33 |19.44 |1759 |1520 |14.26
18109.43 |08.10 |06.34 |0544 |04.03 |0254 |03.44 |0520 |0651 |08.18 |08.56 |10.11
|15.23 |17.04 |18.29  |21.01 |22.37 |2353 |23.11 |21.30 |19.41 |17.56 |15.17 |14.26
19109.40 |08.07 |06.30 |0541 |04.00 |0253 |03.47 |0523 |0654 |0821 |0859 |10.12
|1526 |17.07 ]18.32 |21.05 |22.40 |2353 |23.08 |21.26 |19.37 |17.52 |1515 |14.26
20109.38 |08.03 |06.26 |0537 |0357 |0253 |0350 |05.26 |0657 |08.24 |09.02 |10.13
|1529 1710 |18.35 |21.08 |22.43 |2354 |23.05 |21.23 |19.34 |17.49 |1512 |14.26
2110935 |08.00 |0623 |0534 |0354 |0253 |0353 [0529 |0659 |08.27 |09.06 |10.14
1532 1713 |18.38 | 21.11 | 2246 |2354 |23.02 |21.19 |19.30 |17.46 |15.09 |14.26
2210933 |07.57 |06.19 |0530 |0350 |0254 |03.56 |05.32 |07.02 |08.30 |09.09 |10.14
|15.35 |17.16 | 18.41 |21.14 | 22.49 |2354 |2259 |21.16 |19.26 |17.42 |15.07 | 14.27
2310930 |07.53 |06.16 |05.27 |03.47 |0254 |0359 |0535 |07.05 |08.33 |09.12 |10.15
| 1539  |17.19 |18.44 |21.17 |22.53 |23.54 |2256 |21.12 |19.23 |17.39 | 15.04 | 14.27
2410927 |0750 |06.12 |0523 |03.45 |0255 |0402 |[0538 |07.08 |08.36 |09.15 |10.15
|1542 |17.23 |18.47 |21.20 |22.56 |2354 |2253 |21.09 |19.19 |17.35 |15.02 |14.28
25109.24 | 07.46 |06.09 |0520 |03.42 |0256 |0405 |0541 |07.11 |07.39 |09.18 |10.15
|1545 |17.26 | 1850 | 21.23 | 2259 | 2354 |2250 |21.05 |19.16 |16.32 |1459 |14.29
2610922 |07.43 |06.05 |05.16 |03.39 |0256 |04.08 |05.44 |07.14 |07.43 |09.21 |10.15
|1548 |17.29 |18.53 | 21.26 |23.02 |2353 |22.47 |21.02 |19.12 |1629 |1457 |14.30
2710919 |07.40 |06.02 |05.13 |03.36 |0258 |04.11 |05.47 |07.17 |07.46 |09.24 |10.15
|1552  |17.32 | 1856 | 21.29 | 23.05 |2353 |22.43 |2058 |19.09 |16.25 |1454 |14.31
2810916 |07.36 |0558 |05.09 |03.33 |0259 |0415 |0550 |07.19 |07.49 |09.27 |10.15
| 1555 |17.35 |18.59  |21.33 | 23.08 |23.52 |22.40 |20.55 |19.05 |16.22 |1452 |14.32

29 ] 09.13 | | 06.55 | 05.06 ] 03.30 | 03.00 | 04.18 | 05.53 | 07.22 | 07.52 ] 09.30 | 10.14
| 15.58 | | 20.02 | 21.36 | 23.11 | 23.51 |1 22.37 | 20.51 | 19.02 | 16.19 | 14.50 | 14.33
30 | 09.10 | | 06.51 | 05.02 | 03.28 | 03.00 | 04.21 | 05.56 | 07.25 | 07.55 ] 09.33 | 10.14
| 16.02 | | 20.05 | 21.39 | 23.14 | 23.50 | 22.34 | 20.48 | 18.58 | 16.16 | 14.48 | 14.35
31 ] 09.07 | | 06.48 | ] 03.25 | | 04.24 | 05.59 | | 07.58 | | 10.13
]16.05 | 12007 | |23.17 | 12231 |20.44 | 116.12 | | 14.37
Potential sun hours | 172 | 238 | 363 | 451 | 568 | 621 | 607 | 508 | 393 | 305 | 199 | 139
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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no for_est) WTG: 11 - (?enenc RD200 HH200 muo_kattu 5600 290.0 10! hub: 200,0 m (TOT: 300,0 m) (182)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February|March |April | May ]June | July JAugust |Septembg¢October |NovembefDecember

111012 ]09.04 |07.33 | 06.44 | 0459 0322 |03.02 |0427 |06.02 |07.28 |08.02 |09.36
|14.39 |16.08 |17.38 |20.10 | 21.42 |23.20 |23.49 |2227 |20.41 |1855 |16.09 |14.46
211012 ]09.01 |07.29 |06.41 |0456 |03.20 |03.03 |0430 |06.05 |07.31 |08.05 |09.39
|14.41  |1611 | 1741 | 2013 | 2145 | 23.22 | 2347 |2224 |20.37 |1851 |16.06 |14.44
311010 | 0858 |07.26 |06.37 |0452 |03.18 |03.05 |04.34 |06.08 |07.34 |08.08 |09.41
| 1443 |16.15 |17.44 | 2016 |21.49 |23.25 |23.46 |2221 |20.34 |18.48 |16.03 |14.42
411009 |0855 |07.22 |06.33 |04.49 |03.15 |03.07 |0437 |0611 |07.37 |08.11 |09.44
| 1445 |16.18 |17.47 2019 |21.52 |23.28 |23.44 |2218 |20.30 |18.44 |1559 | 14.40
5]10.08 |0852 |07.19 |06.30 |04.45 |03.13 |03.09 |04.40 |06.14 |07.40 |08.14 | 09.46
|14.47 1621 |17.50 |20.22 | 2155 |23.30 |23.42 |2214 |2027 |18.41 |1556 |14.38
6]10.07 |08.49 |07.16 |06.26 |04.42 |03.11 |03.12 |04.43 |06.17 |07.43 |08.18 | 09.49
| 1449 |16.25 |17.53 |20.25 |21.58 |23.33 |23.40 |2211 |20.23 |1837 |1553 |14.36
711005 |08.46 |07.12 |06.23 |0439 |03.09 |03.14 |04.46 |06.19 |07.45 |0821 |09.51
| 1452 1628 | 17.56 | 20.28 | 22.01 |23.35 |23.38 |22.08 |20.20 |18.34 |1550 |14.35
8]10.03 |08.43 |07.09 |06.19 |0435 |03.07 |03.16 |04.49 |0622 |07.48 |08.24 | 09.54
| 1454 1631 |17.59 | 20.31 | 22.05 |23.37 |23.36 |22.04 |20.16 |18.30 |15.47 |14.34
9]10.02 |0840 |07.05 |06.16 |0432 |03.05 |03.19 |0452 |06.25 |07.51 |08.27 |09.56
| 1457 1634 |18.02 |20.34 | 22.08 |23.39 |23.34 |22.01 |20.13 |1827 |15.44 |14.32
10110.00 | 08.36 | 07.02 |06.12 |0429 |03.03 |0321 |0456 |06.28 |07.54 |08.30 | 09.58
| 1459 1638 |18.05 |20.37 |22.1 |23.41 |23.32 |2157 |20.09 |1823 |1541 |1431
11]09.58 |08.33 |06.58 |06.09 |04.25 |03.01 |0324 |0459 |06.31 |07.57 |08.34 |10.00
|15.02 |16.41 |18.08 |20.40 |22.14 |23.43 |2329 |2154 |20.05 |1820 |15.38 |14.30
12]09.56 | 08.30 |0655 |06.05 |0422 |03.00 0327 |0502 |06.34 |08.00 |08.37 |10.02
|15.05 | 1644 |18.11 | 2043 | 22.18 | 23.45 |23.27 |2151 |20.02 |18.16 |1535 |14.29
13]109.54 | 0827 |0651 |06.02 |0419 |0257 0329 |0505 |06.37 |08.03 |08.40 |10.04
| 1508 |16.48 |18.14 | 2046 |22.21 | 23.47 |23.24 |21.47 |1958 |1813 |1532 |14.28
1410952 |08.23 |06.48 |0558 |04.16 |0256 |03.32 |05.08 |06.40 |08.06 |08.43 |10.05
|1511 |1651 | 18.17 | 2049 | 2224 | 23.48 |2322 |21.44 |1955 |18.09 |1529 |14.27
15]09.50 | 08.20 |06.44 |0555 |0412 |0255 |03.35 |0511 |06.42 |08.09 |08.47 |10.07
|15.14 |1654 |18.20 | 2052 | 22.27 |2350 |23.19 |21.40 |1951 |18.06 |1526 |14.27

16 |1 09.48 | 08.17 | 06.41 |0551 |04.09 |0255 |03.38 |0514 |06.45 |08.12 |08.50 |10.08
|15.17 |1657 |18.23 | 2055 | 22.30 | 2351 | 23.16 |21.37 |19.48 |18.03 |1523 |14.26
17109.45 |08.13 |06.37 |0548 |04.06 |0254 |03.41 |0517 |06.48 |08.15 |0853 |10.10
| 1520 | 17.00 |18.26 | 20.58 | 22.34 | 2352 |2313 |21.33 |19.44 |1759 |1520 |14.26
18109.43 |08.10 |06.34 |0544 |04.03 |0254 |03.44 |0520 |0651 |08.18 |08.56 |10.11
|15.23 |17.04 |18.29  |21.02 |22.37 |2353 |23.11 |21.30 |19.41 |17.56 |15.17 |14.26
19109.40 |08.07 |06.30 |0541 |04.00 |0253 |03.47 |0523 |0654 |0821 |0859 |10.12
|1526 |17.07 ]18.32 |21.05 |22.40 |2354 |23.08 |21.26 |19.37 |17.52 |1515 |14.26
20109.38 |08.03 |0627 |0537 |0357 |0253 |0350 |05.26 |0657 |08.24 |09.03 |10.13
|1529 1710 |18.35 |21.08 |22.43 |2354 |23.05 |21.23 |19.34 |17.49 |1512 |14.26
2110935 |08.00 |0623 |0534 |0353 |0253 |0353 [0529 |0659 |08.27 |09.06 |10.14
|15.32 1713 |18.38 | 21.11 | 22.46 |2354 |23.02 |21.20 |19.30 |17.46 |15.09 |14.26
2210933 |07.57 |06.19 |0530 |0350 |0254 |0356 |0532 |07.02 |08.30 |09.09 |10.14
|15.35 |17.16 | 18.41 |21.14 |22.50 |2355 |2259 |21.16 |19.26 |17.42 |15.07 |14.26
2310930 |07.53 |06.16 |05.27 |03.47 |0254 |0359 |0535 |07.05 |08.33 |09.12 |10.15
|15.39 |17.19 |18.44 |21.17 |22.53 |2355 |2256 |21.13 |19.23 |17.39 |15.04 |14.27
24109.27 |0750 |06.12 |0523 |03.44 |0255 |0402 |0538 |07.08 |08.36 |09.15 |[10.15
|1542 |17.23 |18.47 |21.20 |22.56 |2354 |2253 |21.09 |19.19 |17.35 |15.02 |14.28
25109.25 | 07.47 |06.09 |0520 |03.42 |0255 |0405 |0541 |07.11 |07.39 |09.18 |10.15
| 1545 |17.26 |18.50 | 21.23 | 2259  |2354 |2250 |21.06 |19.16 |16.32 |1459 |14.29
2610922 |07.43 |06.05 |05.16 |03.39 |0256 |04.08 |05.44 |07.14 |07.43 |09.21 |10.15
|1548 |17.29 |18.53 | 21.26 | 23.02 |2354 |22.47 |21.02 |19.12 |1629 |1457 |14.30
2710919 |07.40 |06.02 |05.13 |03.36 |0257 |0411 |05.47 |07.17 |07.46 |09.24 |10.15
|1552  |17.32 |18.56 | 21.30 | 23.05 |2353 |22.44 |2058 |19.09 |16.25 |1454 |14.31
2810916 |07.36 |0558 |05.09 |03.33 |0259 |04.15 |0550 |07.19 |07.49 |09.27 |10.15
| 1555 |17.35 |18.59  |21.33 | 23.08 |23.52 |22.40 |20.55 |19.05 |16.22 |1452 |14.32

29 ] 09.13 | | 06.55 | 05.06 ] 03.30 | 03.00 | 04.18 | 05.53 | 07.22 | 07.52 ] 09.30 | 10.15
| 15.58 | | 20.02 | 21.36 | 23.11 | 23.51 |1 22.37 | 20.51 | 19.02 | 16.19 | 14.50 | 14.33
30 | 09.10 | | 06.51 | 05.02 | 03.28 | 03.00 | 04.21 | 05.56 | 07.25 | 07.55 ] 09.33 | 10.14
| 16.01 | | 20.05 | 21.39 | 23.14 | 23.50 | 22.34 | 20.48 | 18.58 | 16.16 | 14.48 | 14.35
31 ] 09.07 | | 06.48 | ] 03.25 | | 04.24 | 05.59 | | 07.58 | | 10.13
]16.05 | 120.08 | |23.17 | 12231 |20.44 | 116.12 | | 14.36
Potential sun hours | 172 | 238 | 363 | 451 | 568 | 622 | 607 | 508 | 393 | 305 | 199 | 139
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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no for_est) WTG: 12 - (?enenc RD200 HH200 muo_kattu 5600 290.0 10! hub: 200,0 m (TOT: 300,0 m) (183)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February|March |April | May ]June | July JAugust |Septembg¢October |NovembefDecember

111013  ]09.04 |07.33 | 06.44 | 0459 |03.22 |03.02 |0427 |06.02 |07.28 |08.02 |09.36
|14.39 |16.08 |17.38  |20.10 |21.42 |23.20 |23.49 |2228 |20.41 |1855 |16.09 |14.46
211012 ]09.01 |07.29 |06.41 |0455 |03.20 |03.03 |0430 |06.05 |07.31 |08.05 |09.39
|14.41  |1611 | 1741 | 2013 | 2145 | 23.22 | 2347 |2224 |20.37 |1851 |16.06 |14.44
311011 | 0858 |07.26 |06.37 |0452 |03.17 |03.05 |0433 |06.08 |07.34 |08.08 |09.41
| 1443 |16.15 |17.44 | 2016 |21.49 |23.25 |23.46 |2221 |20.34 |18.48 |16.03 |14.42
411009 |0855 |07.23 |06.33 |04.49 |03.15 |03.07 |0437 |0611 |07.37 |08.11 |09.44
| 1445 |16.18 | 17.47 2019 |21.52 |23.28 |23.44 |2218 |20.30 |18.44 |1559 | 14.40
511008 |0852 |07.19 |06.30 |04.45 |03.13 |03.09 |04.40 |06.14 |07.40 |08.14 | 09.47
|14.47 1621 |17.50 |20.22 | 2155 |23.30 |23.42 |2214 |2027 |18.41 |1556 |14.38
6]10.07 |08.49 |07.16 |06.26 |04.42 |03.11 |03.11 |04.43 |06.17 |07.43 |08.18 | 09.49
| 1449 |16.25 |17.53 |20.25 |21.58 |23.33 |23.40 |2211 |20.23 |1837 |1553 |14.36
711005 |08.46 |07.12 |06.23 |0439 |03.09 |03.14 |04.46 |06.19 |07.45 |0821 |09.51
|1452 |16.28 |17.56 |20.28 |22.01 |23.35 |23.38 |22.08 2020 |18.34 |1550 |14.35
8]110.04 |08.43 |07.09 |06.19 |0435 |03.07 |03.16 |04.49 |0622 |07.48 |08.24 | 09.54
| 1454 1631 |17.59 | 20.31 | 22.05 |23.37 |23.36 |22.04 |20.16 |18.30 |15.47 |14.33
9]10.02 |0840 |07.05 |06.16 |0432 |03.05 |03.19 |0452 |06.25 |07.51 |08.27 |09.56
| 1457 1634 |18.02 |20.34 | 22.08 |23.39 |23.34 |22.01 |20.13 |1827 |15.44 |14.32
10110.00 | 08.36 | 07.02 |06.12 |0429 |03.03 |0321 |0456 |06.28 |07.54 |08.30 | 09.58
| 1459 1638 |18.05 |20.37 |22.11 |23.42 |23.32 |2157 |20.09 |1823 |1541 |1431
11]09.58 |08.33 |06.58 |06.09 |04.25 |03.01 |0324 |0459 |06.31 |07.57 |08.34 |10.00
|15.02 |16.41 |18.08 |20.40 |22.14 |23.43 |2329 |2154 |20.05 |1820 |15.38 |14.30
12]09.56 |08.30 |06.55 |06.05 |0422 |03.00 0326 |0502 |06.34 |08.00 |08.37 |10.02
|15.05 |16.44 |18.11 | 2043 | 22.18 | 23.45 |2327 |2151 |20.02 |18.16 |1535 |14.29
13]109.54 | 0827 |0651 |06.02 |0419 |0257 0329 |0505 |06.37 |08.03 |08.40 |10.04
| 1508 |16.48 |18.14 | 2046 |22.21 | 23.47 |23.24 |21.47 |1958 |1813 |1532 |14.28
1410952 |08.23 |06.48 |0558 |0415 |0256 |03.32 |05.08 |06.40 |08.06 |08.43 |10.06
|1511 |1651 | 18.17 | 2049 | 22.24 | 23.48 |23.22 |21.44 |1955 |18.09 |1529 |14.27
15]09.50 | 08.20 |06.44 |0555 |0412 |0255 |03.35 |0511 |06.42 |08.09 |08.47 |10.07
|15.14 |1654 |18.20 | 2052 | 22.27 |2350 |23.19 |21.40 |1951 |18.06 |1526 |14.27

16 |1 09.48 | 08.17 |06.41 |0551 |04.09 |0254 |03.38 |0514 |06.45 |08.12 |08.50 |10.09
|15.17 |1657 |18.23 | 2055 | 22.31 | 2351 | 23.16 |21.37 |19.48 |18.03 |1523 |14.26
17109.45 |08.13 |06.37 |0548 |04.06 |0254 |03.41 |0517 |06.48 |08.15 |0853 |10.10
|1520 | 17.00 |18.26 | 20.59 | 22.34 | 2352 |23.14 |21.33 |19.44 |1759 |1520 |14.26
18109.43 |08.10 |06.34 |0544 |04.03 |0253 |03.44 |0520 |0651 |08.18 |08.56 |10.11
|15.23 |17.04 |18.29  |21.02 |22.37 |2353 |23.11 |21.30 |19.41 |17.56 |15.17 |14.26
19109.40 |08.07 |06.30 |0541 |04.00 |0253 |03.47 |0523 |0654 |0821 |0859 |10.12
|1526 |17.07 ]18.32 |21.05 |22.40 |2354 |23.08 |21.27 |19.37 |1752 |1515 |14.26
20109.38 |08.03 |0627 |0537 |0356 |0253 |0350 |05.26 |0657 |08.24 |09.03 |10.13
|1529 1710 |18.35 |21.08 |22.43 |2354 |23.05 |21.23 |19.34 |17.49 |1512 |14.26
2110935 |08.00 |0623 |0534 |0353 |0253 |0353 [0529 |0659 |08.27 |09.06 |10.14
|15.32 |17.13 |18.38 | 21.11 | 22.46 |2355 |23.02 |21.20 |19.30 |17.46 |15.09 |14.26
2210933 |07.57 0619 |0530 |0350 |0253 |0356 |0532 |07.02 |08.30 |09.09 |10.14
|15.35 |17.16 | 18.41 |21.14 |2250 |2355 |2259 |21.16 |19.26 |17.42 |15.07 |14.26
2310930 |07.53 |06.16 |05.27 |03.47 |0254 |0359 |0535 |07.05 |08.33 |09.12 |10.15
|15.39 |17.19 |18.44 |21.17 |22.53 |2355 |2256 |21.13 |19.23 |17.39 |15.04 |14.27
24109.27 |0750 |06.12 |0523 |03.44 |0254 |0402 |0538 |07.08 |08.36 |09.15 |10.15
|1542 |17.23 |18.47 |21.20 |22.56 |2355 |2253 |21.09 |19.19 |17.35 |15.02 |14.28
25109.25 | 07.47 |06.09 |0520 |03.41 |0255 |0405 |0541 |07.11 |07.40 |09.18 |10.15
|1545 |17.26 | 1850 | 21.23 | 2259 | 2354 |2250 |21.06 |19.16 |16.32 |1459 |14.28
2610922 |07.43 |06.05 |05.16 |03.39 |0256 |04.08 |0544 |07.14 |07.43 |09.21 |10.15
|1548 |17.29 |18.53 |21.26 |23.02 |2354 |22.47 |21.02 |19.12 |1629 |1457 |14.29
2710919 |07.40 |06.02 |05.13 |03.36 |0257 |0411 |05.47 |07.17 |07.46 |09.24 |10.15
|1552  |17.32 | 1856 | 21.30 | 23.05 |23.53 |22.44 |2059 |19.09 |16.25 |1454 |14.31
2810916 |07.36 |0558 |05.09 |03.33 |0259 |04.14 |0550 |07.19 |07.49 |09.27 |10.15
| 1555 |17.35 | 18.59  |21.33 | 23.08 |23.52 |22.40 |20.55 |19.05 |16.22 |1452 |14.32

29 ] 09.13 | | 06.55 | 05.06 ] 03.30 | 03.00 | 04.18 | 05.53 | 07.22 | 07.52 ] 09.30 | 10.15
| 15.58 | | 20.02 | 21.36 | 23.11 | 23.51 |1 22.37 | 20.51 | 19.02 | 16.19 | 14.50 | 14.33
30 | 09.10 | | 06.51 | 05.02 | 03.28 | 03.00 | 04.21 | 05.56 | 07.25 | 07.55 ] 09.33 | 10.14
| 16.01 | | 20.05 | 21.39 | 23.14 | 23.50 | 22.34 | 20.48 | 18.58 | 16.16 | 14.48 | 14.35
31 ] 09.07 | | 06.48 | ] 03.25 | | 04.24 | 05.59 | | 07.58 | | 10.14
]16.05 | 120.08 | |23.17 | 12231 |20.44 | 116.12 | | 14.36
Potential sun hours | 172 | 238 | 363 | 451 | 568 | 622 | 607 | 508 | 393 | 305 | 199 | 138
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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
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+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no for_est) WTG: 13 - (?enenc RD200 HH200 muo_kattu 5600 290.0 10! hub: 200,0 m (TOT: 300,0 m) (184)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February|March |April | May ]June | July JAugust |Septembg¢October |NovembefDecember

111013  ]09.04 |07.33 | 06.44 | 0459 |03.22 |03.02 |0427 |06.02 |07.28 |08.02 |09.36
|14.39 |16.08 |17.38 | 2011 | 21.42 |23.20 |23.49 |2228 |20.41 |1855 |16.09 |14.46
211012 ]09.01 |07.29 |06.41 |0456 |03.20 |03.03 |0430 |06.05 |07.31 |08.05 |09.39
|14.41 1611 | 1741 | 2014 | 2145 | 23.23 | 23.47 |2224 |20.37 |1851 |16.06 |14.44
311011 | 0858 |07.26 |06.37 |0452 |03.17 |03.05 |0433 |06.08 |07.34 |08.08 |09.41
| 1443 |16.15 |17.44 | 2016 |21.49 |23.25 |23.46 |2221 |20.34 |18.48 |16.03 |14.42
411010 |0855 |07.23 |06.33 |04.49 |03.15 |03.07 |0437 |0611 |07.37 |08.11 |09.44
| 1445 |16.18 | 17.47 2019 |21.52 |23.28 |23.44 |2218 |20.30 |18.44 |1559 | 14.40
511008 |0852 |07.19 |06.30 |04.45 |03.13 |03.09 |04.40 |06.14 |07.40 |08.14 | 09.47
|14.47 1621 |17.50 |20.22 | 2155 |23.30 |23.42 |2214 |2027 |18.41 |1556 |14.38
6]10.07 |08.49 |07.16 |06.26 |04.42 |03.11 |03.11 |04.43 |06.17 |07.43 |08.18 | 09.49
| 1449 |16.25 |17.53 |20.25 |21.58 |23.33 |23.40 |2211 |20.23 |1837 |1553 |14.36
711005 |08.46 |07.12 |06.23 |0439 |03.09 |03.14 |04.46 |0620 |07.45 |08.21 |09.52
|1452 |16.28 |17.56 |20.28 |22.02 |23.35 |23.38 |22.08 2020 |18.34 |1550 |14.35
8]110.04 |08.43 |07.09 |06.19 |0435 |03.07 |03.16 |04.49 |06.22 |07.48 |08.24 | 09.54
| 1454 1631 |17.59 | 20.31 | 22.05 |23.37 |23.36 |22.04 |20.16 |18.30 |15.47 |14.33
9]10.02 |0840 |07.05 |06.16 |0432 |03.05 |03.19 |0452 |06.25 |07.51 |08.27 |09.56
| 1457 1634 |18.02 |20.34 | 22.08 |23.40 |23.34 |22.01 |20.13 |1827 |15.44 |14.32
10110.00 | 08.36 | 07.02 |06.12 |0429 |03.03 |0321 |0456 |06.28 |07.54 |0831 |09.58
| 1459 1638 |18.05 |20.37 |22.11 |23.42 |23.32 |2158 |20.09 |1823 |1541 |1431
11]09.58 |08.33 |06.58 |06.09 |04.25 |03.01 |0324 |0459 |06.31 |07.57 |08.34 |10.00
|15.02 |16.41 |18.08 |20.40 |22.14 |23.44 |2329 |2154 |20.06 |1820 |1538 |14.30
12]09.56 |08.30 |0655 |06.05 |0422 |03.00 0326 |0502 |06.34 |08.00 |08.37 |10.02
|15.05 |16.44 |18.11 | 2043 | 22.18 | 23.45 |2327 |2151 |20.02 |18.16 |1535 |14.29
13]109.54 | 0827 |0651 |06.02 |0419 |0257 0329 |0505 |06.37 |08.03 |08.40 |10.04
| 1508 |16.48 |18.14 | 2046 |22.21 | 23.47 |23.24 |21.47 |1958 |1813 |1532 |14.28
1410952 |08.23 |06.48 |0558 |0415 |0256 |03.32 |05.08 |06.40 |08.06 |08.43 |10.06
|1511 |1651 | 18.17 | 2049 | 2224 | 2349 |2322 |21.44 |1955 |18.09 |1529 |14.27
15]09.50 |08.20 |06.44 |0555 |0412 |0255 |03.35 |0511 |06.42 |08.09 |08.47 |10.07
|15.14 |1654 |18.20 | 2052 | 22.27 |2350 |23.19 |21.40 |1951 |18.06 |1526 |14.27

16 |1 09.48 | 08.17 |06.41 |0551 |04.09 |0254 |03.38 |0514 |06.45 |08.12 |08.50 |10.09
|15.17 |1657 |18.23 | 2056 | 22.31 | 2351 | 23.16 |21.37 |19.48 |18.03 |1523 |14.26
17109.45 |08.14 |06.37 |0548 |04.06 |0254 |03.41 |0517 |06.48 |08.15 |0853 |10.10
| 1520 | 17.00 |18.26 | 20.59 | 22.34 | 2352 |23.14 |21.34 |19.44 |1759 |1520 |14.26
18109.43 |08.10 |06.34 |0544 |04.03 |0253 |03.44 |0520 |0651 |08.18 |0856 |10.11
|15.23 |17.04 |18.29  |21.02 |22.37 |2353 |23.11 |21.30 |19.41 |17.56 |15.17 |14.26
1910941 |08.07 |06.30 |0541 |04.00 |0253 |03.47 |0523 |0654 |0821 |09.00 |10.12
|1526 |17.07 ]18.32 |21.05 |22.40 |2354 |23.08 |21.27 |19.37 |1752 |1515 |14.26
20109.38 |08.04 |0627 |0537 |0356 |0253 |0350 |0526 |0657 |08.24 |09.03 |10.13
|1529 1710 |18.35 |21.08 |22.43 |2354 |23.05 |21.23 |19.34 |17.49 |1512 |14.26
2110935 |08.00 |0623 |0534 |0353 |0253 |0353 [0529 |07.00 |08.27 |09.06 |10.14
|15.32 1713 |18.38 | 21.11 | 2247 |2355 |23.02 |21.20 |19.30 |17.46 |15.09 |14.26
2210933 |07.57 |06.19 |0530 |0350 |0253 |03.56 |0532 |07.02 |08.30 |09.09 |10.15
|15.35 |17.16 | 18.41 |21.14 |2250 |2355 |2259 |21.16 |19.27 |17.42 |15.07 |14.26
2310930 |07.53 |06.16 |05.27 |03.47 |0254 |0359 |0535 |07.05 |08.33 |09.12 |10.15
|15.39 |17.19 |18.44 |21.17 |22.53 |2355 |2256 |21.13 |19.23 |17.39 |15.04 |14.27
24109.27 |0750 |06.12 |0523 |03.44 |0254 |0402 |0538 |07.08 |08.36 |09.15 |10.15
|1542 |17.23 |18.47 |21.20 |22.56 |2355 |2253 |21.09 |19.19 |17.35 |15.02 |14.28
25109.25 | 07.47 |06.09 |0520 |03.41 |0255 |0405 |0541 |07.11 |07.40 |09.18 |10.16
| 1545 |17.26 | 1850 | 21.23 | 2259 | 2354 |2250 |21.06 |19.16 |16.32 |1459 |14.28
2610922 |07.43 |06.05 |05.16 |03.39 |0256 |04.08 |05.44 |07.14 |07.43 |09.21 |10.16
|1548 |17.29 |18.53 | 21.26 | 23.02 |2354 |22.47 |21.02 |19.12 |1629 |1457 |14.29
2710919 |07.40 |06.02 |05.13 |03.36 |0257 |0411 |05.47 |07.17 |07.46 |09.24 |10.15
|1552  |17.32 | 1856 | 21.30 | 23.05 |23.53 |22.44 |2059 |19.09 |16.25 |1454 |14.31
2810916 |07.36 |0558 |05.09 |03.33 |0259 |04.14 |0550 |07.19 |07.49 |09.27 |10.15
| 1555 |17.35 | 18.59  |21.33  |23.08 |23.52 |22.41 |2055 |19.05 |16.22 |1452 |14.32

29 ] 09.13 | | 06.55 | 05.06 ] 03.30 | 03.00 | 04.18 | 05.53 | 07.22 | 07.52 ] 09.30 | 10.15
| 15.58 | | 20.02 | 21.36 | 23.11 | 23.51 |1 22.37 | 20.52 | 19.02 | 16.19 | 14.50 | 14.33
30 | 09.10 | | 06.51 | 05.02 | 03.28 | 03.00 | 04.21 | 05.56 | 07.25 | 07.55 ] 09.33 | 10.14
| 16.01 | | 20.05 | 21.39 | 23.14 | 23.50 | 22.34 | 20.48 | 18.58 | 16.16 | 14.48 | 14.35
31 ] 09.07 | | 06.48 | ] 03.25 | | 04.24 | 05.59 | | 07.58 | | 10.14
]16.05 | 120.08 | |23.17 | 12231 |20.44 | 116.12 | | 14.36
Potential sun hours | 172 | 238 | 363 | 451 | 568 | 622 | 607 | 508 | 393 | 305 | 199 | 138
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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Calculated:

22.11.2023 17.03/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no for_est) WTG: 14 - (?enenc RD200 HH200 muc_kattu 5600 290.0 10! hub: 200,0 m (TOT: 300,0 m) (185)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February IMarch | April | May [June [July JAugust | Septemb¢October | NovembefDecember
1]10.13 | 09.04 1 07.33 15.58-16.29/31 | 06.44 | 0459  |03.22 |03.01 |04.27 |06.02 |07.28 16.49-16.53/4 |08.02 | 09.36
114.38 | 16.08 |17.38 |20.10 |21.42 |23.20 |23.49 |2228 |20.41 |18.55 116.09 | 14.45
211012 | 09.01 107.29 15.58-16.28/30 | 06.40 | 0455 [03.20 |03.03 |04.30 |06.05 |07.31 16.43-16.58/15 |08.05 | 09.39
|14.40 | 16.11 | 17.41 |20.13  |21.45 |23.23 |2348 |2224 |20.37 |1851 116.06 | 14.43
3]10.11 | 08.58 | 07.26 15.58-16.29/31 | 06.37 | 04.52 | 03.17 | 03.05 | 04.33 | 06.08 | 07.34 16.40-17.00/20 | 08.08 | 09.41
|14.42 | 16.15 | 17.44 120.16  |21.49 |2325 |23.46 |22.21 |20.34 | 18.48 116.03 | 14.41
411009 | 0855 1 07.22 15.58-16.28/30 | 06.33 | 04.49 | 03.15 |03.07 |04.37 |06.11 |07.37 16.38-17.01/23 |08.11 | 09.44
|14.45 | 16.18 | 17.47 2019 |21.52 | 23.28 |23.44 |2218 |20.30 | 18.44 11559 | 14.40
5]10.08 | 0852 107.19 15.57-16.27/30 | 06.30 | 04.45 |03.13 |03.09 |04.40 |06.14 |07.40 16.37-17.02/25 |08.14 | 09.47
114.47  |16.21 | 17.50 2022 |21.55 |23.30 |23.42 |2214 |2027 |18.41 11556 | 14.38
6]10.07 | 08.49 1 07.16 15.58-16.27/29 |06.26 | 04.42  |03.10 |03.11 | 04.43 |06.17 | 07.43 16.35-17.02/27 |08.18 | 09.49
11449 | 16.25 | 17.53 |20.25 |21.58 [23.33 |23.40 |2211 |20.23 |18.37 1553 | 14.36
7110.05 | 08.46 107.12 15.58-16.26/28 |06.23 | 04.38 | 03.08 |03.14 |04.46 |06.19 |07.45 16.34-17.03/29 |08.21 | 09.52
|1452 | 16.28 | 17.56 |20.28 [22.01 |2335 |2338 |22.08 |20.20 |18.34 1550 | 14.35
8] 10.04 | 08.43 | 07.09 15.59-16.25/26 | 06.19 | 04.35 | 03.06 | 03.16 | 04.49 | 06.22 | 07.48 16.33-17.03/30 | 08.24 | 09.54
| 1454 |16.31 | 17.59 |20.31 2205 |23.37 |23.36 |22.04 |20.16 |18.30 115.47  ]14.33
9 ]10.02 | 08.40 | 07.05 16.00-16.24/24 | 06.16 | 04.32 | 03.05 | 03.18 | 04.52 | 06.25 | 07.51 16.32-17.03/31 | 08.27 | 09.56
11457 | 16.34 | 18.02 |20.34 |22.08 |23.40 |23.34 |2201 |2013 |18.27 |15.44  |14.32
10|10.00 | 08.36 107.02 16.01-16.22/21 |06.12 | 04.28 |03.03 |0321 |0455 |06.28 |07.54 16.32-17.03/31 |08.30 | 09.58
11459 | 16.38 | 18.05 12037 2211 |23.42 |2332 |2158 |20.09 |18.23 11541 | 14.31
11]09.58 | 08.33 | 06.58 16.03-16.19/16 | 06.09 | 04.25 |03.01 |03.24 |0459 |06.31 |07.57 16.31-17.02/31 |08.34 | 10.00
115.02 | 16.41 | 18.08 |20.40  |22.14 |23.44 |2329 |2154 |20.05 |18.20 |15.38 | 14.30
12]09.56 | 08.30 106,55 16.07-16.16/9 | 06.05 | 0422 |03.00 |03.26 |05.02 |06.34 |08.00 16.31-17.02/31 |08.37 | 10.02
115.05 | 16.44 |18.11 | 2043  |22.18 |2345 |2327 |2151 |20.02 |18.16 115.35 | 14.29
130954 | 08.27 | 06.51 ]06.02 |04.19 |0257 0329 0505 |06.37 |08.03 16.31-17.01/30 |08.40 | 10.04
115.08 | 16.47 | 18.14 |20.46 | 2221 | 23.47 |2324 |21.47 |19.58 |18.13 115.32 | 14.28
14| 09.52 | 08.23 | 06.48 | 05.58 | 04.15 | 02.56 | 03.32 | 05.08 | 06.39 | 08.06 16.32-17.01/29 | 08.43 | 10.06
11511 | 16.51 | 18.17 12049 |22.24 | 2349 2322 |21.44 |1955 | 18.09 11529  |14.27
15]09.50 | 08.20 | 06.44 | 0555 0412 |0255 |03.35 |0511 |06.42 |08.09 16.32-17.00/28 |08.47 | 10.07
11513 | 16.54 | 18.20 2052 |22.27 |2350 |2319 |21.40 |19.51 | 18.06 115.26 | 14.26
16 1 09.48 | 08.17 | 06.41 |05.51 |04.09 |0254 |03.38 |0514 |06.45 |08.12 16.32-16.59/27 |08.50 | 10.09
|15.16 | 16.57 | 18.23 | 2055 |22.31 |2351 |23.16 |21.37 |19.48 |18.03 11523 | 14.26
17109.45 | 08.13 1 06.37 |05.47 | 04.06 |02.54 |03.40 |05.17 |06.48 | 08.15 16.33-16.58/25 |08.53 | 10.10
115.20 | 17.00 | 18.26 | 2059  |22.34 |2352 |23.14 |21.33 |19.44 | 17.59 11520 | 14.26
18109.43 | 08.10 | 06.34 |05.44 | 0403 |0253 |03.43 |0520 |06.51 |08.18 16.35-16.57/22 |08.56 | 10.11
115.23 | 17.04 | 18.29 |21.02 2237 |2353 [23.11 [21.30 |19.41 | 17.56 115.17 | 14.25
19 | 09.40 | 08.07 | 06.30 | 05.40 | 03.59 | 02.53 | 03.46 | 05.23 | 06.54 | 08.21 16.36-16.55/19 | 09.00 | 10.12
11526 | 17.07 | 18.32 |21.05 |22.40 |23.54 |23.08 |21.27 |19.37 |17.52 11515 | 14.25
20109.38 | 08.03 | 06.26 |0537 0356 |0253 |03.49 |0526 |06.57 |08.24 16.37-16.52/15 |09.03 | 10.13
11529 | 17.10 118.35 |21.08 |22.43 |2354 |23.05 |21.23 |19.34 | 17.49 11512 | 14.26
21109.35 |08.00 16.09-16.19/10 | 06.23 ]05.33 ]0353 |0253 |0352 |0529 |06.59 |08.27 16.42-16.48/6 |09.06 | 10.14
11532 |17.13 | 18.38 |21.11  |2247 |2355 |23.02 |21.20 |19.30 |17.45 115.09 | 14.26
2209.33 | 07.57 16.06-16.22/16 | 06.19 ]0530 |0350 |02.53 |03.56 |0532 |07.02 |08.30 109.09 |10.15
11535 | 17.16 | 18.41 |21.14 |2250 |2355 |2259 |21.16 |19.26 | 17.42 |15.06 | 14.26
23109.30 | 07.53 16.04-16.24/20 | 06.16 |05.26 | 03.47 |0254 |0359 0535 |07.05 |08.33 109.12 | 10.15
115.38 | 17.19 | 18.44 |21.17 2253 |2355 |2256 |21.13 [19.23 | 17.39 115.04 | 14.27
24109.27 | 07.50 16.02-16.26/24 | 06.12 |0523 | 0344 |0254 |0402 0538 |07.08 |08.36 109.15 | 10.15
11542 |17.22 | 18.47 |21.20 |2256 |23.55 |2253 |21.09 |19.19 |17.35 11501 |14.27
25109.25 | 07.47 16.01-16.26/25 | 06.09 |05.20 |03.41 |0255 |0405 |0541 |07.11 | 07.40 109.18  [10.16
11545 | 17.26 | 18.50 |21.23  |2259 |2354 |2250 |21.06 |19.16 |16.32 11459 | 14.28
26109.22 | 07.43 16.00-16.28/28 | 06.05 |05.16 ]03.38 |0256 |04.08 |0544 |07.14 |07.43 109.21  ]10.16
|15.48 | 17.29 | 18.53 |21.26  |23.02 |2354 |2247 |21.02 |19.12 |16.29 | 1456 | 14.29
27109.19 | 07.40 15.59-16.28/29 | 06.02 |05.13 |03.36 | 02.57 |04.11 |05.47 |07.17 | 07.46 109.24 |10.15
]1551  |17.32 | 18.56 |21.30 [23.05 |2353 |2244 |2059 |19.09 |16.25 | 1454 | 14.30
28109.16 | 07.36 15.58-16.28/30 | 05.58 ]05.09 |03.33 |0258 |0414 |0550 |07.19 | 07.49 109.27  |10.15
11555 | 17.35 | 18.59 |21.33 |23.08 |2352 |2241 |2055 |19.05 |16.22 11452 ]14.32
291 09.13 | | 06.55 | 05.06 | 03.30 | 03.00 | 04.18 | 05.53 | 07.22 | 07.52 | 09.30 | 10.15
11558 | | 20.02 |21.36  |2311 |23.51 2237 |2051 [19.02 |16.19 1450 |14.33
30109.10 | | 06.51 |05.02 |03.27 |03.00 |0421 |0556 |07.25 |07.55 109.33  [10.14
116.01 | | 20.05 |21.39  |23.14 |2350 |2234 2048 |1858 |16.15 |14.47 | 14.35
31109.07 | | 06.48 | 10325 | 10424 ]0559 | | 07.58 | | 10.14
116.05 | | 20.08 | 12317 | 12231 2044 | | 16.12 | | 14.36

Potential sun hours | 172 | 238 | 363 | 451 | 569 | 622 | 607 | 508 | 393 | 305 ] 199 | 138
Sum of minutes with flicker 0 182 305 0 0 0 0 0 0 498 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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no fOI:ES() WTG: 15 - (?enenc RD200 HH200 muc_kattu 5600 290.0 10! hub: 200,0 m (TOT: 300,0 m) (186)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January | February IMarch  JApril IMay [June [July lAugust | SeptembégBctober |November | December
1]10.13 | 09.04 14.09-14.36/27 | 07.33 | 06.44 | 04.59 | 03.22 | 03.01 | 04.27 | 06.02 | 07.28 | 08.01 13.37-14.09/32 | 09.36
| 14.38 | 16.08 117.38  |20.10 | 21.42 |23.20 |23.49 |22.28 |20.41 |1855 | 16.09 | 14.45
2]10.12 | 09.01 14.09-14.37/28 | 07.29 | 06.40 | 04.55 | 03.20 | 03.03 | 04.30 | 06.05 | 07.31 | 08.05 13.37-14.09/32 | 09.39
| 14.40 ] 16.11 11741  |2013 |21.45 |2322 |23.47 |22.24 [20.37 |1851 | 16.06 |14.43
3]10.11 | 08.58 14.08-14.37/29 |07.26 | 06.37 |0452 [03.17 |03.05 |0433 |[06.08 |07.34 | 08.08 13.37-14.09/32 | 09.41
| 14.42 | 16.15 |17.44 |20.16 |21.49 |2325 |23.46 |22.21 |20.34 |18.48 | 16.03 | 14.41
4 10.09 | 08.55 14.07-14.38/31 |07.22 | 06.33 | 04.49 |03.15 |03.07 |04.37 |06.11 |07.37 | 08.11 13.37-14.09/32 | 09.44
| 14.45 | 16.18 117.47 2019 |21.52 |23.28 |23.44 |2218 |20.30 |18.44 | 15.59 | 14.40
5]10.08 ] 08.52 14.08-14.39/31 |07.19 | 06.30 | 04.45 |03.13 |03.09 |04.40 |06.14 |07.40 | 08.14 13.37-14.09/32 | 09.46
| 14.47 ] 16.21 11750 2022 | 2155 [23.30 |23.42 [22.14 |2027 |18.41 | 15.56 | 14.38
6] 10.07 | 08.49 14.08-14.39/31 | 07.16 | 06.26 | 04.42 | 03.10 | 03.11 | 04.43 | 06.17 | 07.42 | 08.17 13.38-14.08/30 | 09.49
| 14.49 | 16.24 11753 |20.25 |21.58 |23.33 [23.40 |2211 |20.23 |18.37 | 15.53 | 14.36
7] 10.05 | 08.46 14.07-14.39/32 | 07.12 | 06.23 | 04.38 | 03.08 | 03.14 | 04.46 | 06.19 | 07.45 | 08.21 13.38-14.08/30 | 09.51
| 14.52 | 16.28 11756 |20.28 [22.01 |23.35 |23.38 |22.08 [20.20 |18.34 | 15.50 11435
8 10.04 | 08.43 14.07-14.39/32 | 07.09 | 06.19 |0435 [03.06 |03.16 |0449 |[06.22 |07.48 | 08.24 13.39-14.08/29 | 09.54
| 14.54 | 16.31 11759 2031 2205 |2337 [2336 |2204 |20.16 |18.30 | 15.47 | 14.33
9 10.02 | 08.40 14.08-14.40/32 |07.05 |06.16 |04.32 |03.05 |03.18 |0452 |06.25 |07.51 | 08.27 13.39-14.07/28 | 09.56
| 14.57 | 16.34 118.02 |20.34 2208 |23.39 [23.34 |2201 |2012 |18.27 | 15.44 |14.32
10 | 10.00 ] 08.36 14.08-14.39/31 |07.02 |06.12 |04.28 |03.03 |03.21 |0455 |06.28 |07.54 ] 08.30 13.40-14.07/27 | 09.58
| 14.59 | 16.38 118.05 2037 |2211 |23.42 |2332 [21.57 2009 |18.23 | 15.41 | 14.31
11]09.58 | 08.33 14.08-14.39/31 | 06.58 | 06.09 | 04.25 | 03.01 | 03.24 | 04.59 | 06.31 | 07.57 | 08.34 13.41-14.06/25 | 10.00
| 15.02 | 16.41 118.08  |20.40 |22.14 | 2343 |2329 |21.54 |20.05 |18.20 | 15.38 | 14.30
12 ] 09.56 | 08.30 14.08-14.38/30 | 06.55 | 06.05 | 04.22 | 03.00 | 03.26 | 05.02 | 06.34 | 08.00 | 08.37 13.42-14.05/23 | 10.02
| 15.05 | 16.44 11811 |2043 |2218 |23.45 |2327 |21.51 [20.02 |18.16 | 15.35 114.29
13 09.54 | 08.27 14.09-14.38/29 |06.51 | 06.02 |0419 [0257 |03.29 0505 |06.37 |08.03 | 08.40 13.43-14.03/20 | 10.04
| 15.08 | 16.47 118.14 |20.46 | 2221 | 2347 |2324 |2147 |1958 |18.13 | 15.32 | 14.28
14 | 09.52 | 08.23 14.10-14.38/28 | 06.48 | 0558 | 04.15 |0256 |03.32 |05.08 |06.39 | 08.06 | 08.43 13.46-14.03/17 | 10.06
|15.11 | 16.51 11817  |20.49 | 2224 | 2348 |2322 |21.44 |1955 |18.09 | 15.29 | 14.27
15 | 09.50 ] 08.20 14.10-14.36/26 | 06.44 | 0554 |04.12 |0255 |03.35 |0511 |06.42 | 08.09 | 08.47 13.48-14.00/12 | 10.07
] 15.13 | 16.54 11820 |2052 | 2227 |23.50 |23.19 [21.40 |1951 |18.06 ] 15.26 | 14.26
16 | 09.48 | 08.17 14.12-14.36/24 | 06.41 | 05.51 | 04.09 | 02.54 | 03.38 | 05.14 | 06.45 | 08.12 | 08.50 13.52-13.56/4 | 10.09
| 15.16 | 16.57 118.23 |20.55 2230 |2351 |23.16 |21.37 |19.48 |18.02 |15.23 | 14.26
17 | 09.45 ] 08.13 14.13-14.34/21 | 06.37 | 0547 |04.06 |0254 |03.40 |0517 |06.48 |08.15 | 08.53 | 10.10
] 15.20 ] 17.00 11826  |20.58 |22.34 |2352 |23.14 |21.33 |19.44 | 17.59 | 15.20 |14.26
18| 09.43 ] 08.10 14.15-14.32/17 | 06.33 | 0544 | 0403 [0253 |03.43 0520 |0651 |08.18 | 08.56 ] 10.11
] 15.23 | 17.03 11829 |21.02 |2237 |2353 [2311 |21.30 |19.41 |17.56 | 15.17 | 14.25
19 | 09.40 | 08.07 14.19-14.29/10 | 06.30 | 0540 |03.59 |0253 |03.46 |0523 |0654 |08.21 | 08.59 110.12
| 15.26 | 17.07 118.32 |21.05 |2240 |2354 |23.08 |21.26 |19.37 |17.52 | 15.15 | 14.25
20 | 09.38 ] 08.03 10626 |0537 |03.56 |0253 |03.49 |05.26 |06.57 |08.24 ] 09.03 110.13
] 15.29 ] 17.10 11835 |21.08 |22.43 |23.54 |23.05 [21.23 |19.33 |17.49 ] 15.12 | 14.26
21 09.35 | 08.00 10623 |0533 |0353 |0253 |03.53 |0529 |0659 |08.27 | 09.06 | 10.14
| 15.32 117.13 118.38  |21.11 | 2246 |2355 [23.02 |21.19 |19.30 |17.45 | 15.09 | 14.26
221 09.33 | 07.57 10619 0530 |03.50 |02.53 |03.56 |05.32 |07.02 |08.30 | 09.09 |10.14
]15.35 |17.16 11841 |21.14 |2250 |2355 |2259 |21.16 [19.26 | 17.42 | 15.06 |14.26
23] 09.30 ] 07.53 106.16 |05.26 |03.47 |0254 [0359 ]0535 |07.05 |08.33 14.48-15.00/12 | 09.12 ] 10.15
] 15.38 |17.19 118.44 |2117 |2253 |2355 [2256 |21.12 |19.23 |17.39 | 15.04 | 14.27
24| 09.27 | 07.50 10612 |0523 |03.44 |02.54 |04.02 |0538 |07.08 |08.36 14.45-15.02/17 | 09.15 110.15
| 15.42 |17.22 118.47 |21.20 |2256 |23.55 [2253 |21.09 1919 |17.35 | 15.01 | 14.27
251 09.25 | 07.46 10609 |0519 |03.41 |0255 |04.05 |0541 |07.11 | 07.39 13.43-14.05/22 | 09.18 110.15
] 15.45 ]17.26 11850 |21.23 | 2259 |23.54 |2250 [21.05 |19.16 |16.32 | 14.59 | 14.28
26| 09.22 14.19-14.23/4 | 07.43 106.05 |0516 |03.38 |02.56 |04.08 |0544 |07.14 |07.43 13.41-14.05/24 |09.21 | 10.15
| 15.48 |17.29 11853 |21.26 |23.02 |2354 |2247 |21.02 1912 |16.29 | 14.56 | 14.29
271 09.19 14.15-14.28/13 | 07.40 | 06.02 | 05.13 | 03.36 | 02.57 | 04.11 | 05.47 | 07.16 | 07.46 13.40-14.07/27 | 09.24 | 10.15
| 15.51 ]17.32 11856 |21.29 [23.05 |2353 |2244 |20.58 [19.09 |16.25 | 14.54 |14.30
28 09.16 14.13-14.30/17 | 07.36 10558 |05.09 0333 |0258 |04.14 |0550 |07.19 |07.49 13.39-14.07/28 | 09.27 ] 10.15
| 15.55 |17.35 11859 |21.33 |23.08 |2352 [2240 |2055 |19.05 |16.22 | 14.52 | 14.32
29| 09.13 14.12-14.32/20 | 106,55 |05.06 ]03.30 |03.00 |04.18 |05.53 |07.22 |07.52 13.38-14.08/30 | 09.30 1 10.15
| 15.58 | 120.02 |21.36 2311 |2351 [2237 2051 |19.02 |16.19 | 14.50 |14.33
30 | 09.10 14.10-14.33/23 | 10651 |05.02 [0327 |03.00 |0421 |0556 |07.25 |07.55 13.38-14.09/31 | 09.33 |10.14
] 16.01 | 12005 |21.39 |23.14 |2350 |22.34 |2048 |1858 |16.15 | 14.47 | 14.35
31]09.07 14.10-14.35/25 | 106.48 | 103.25 | |04.24 |0559 | | 07.58 13.37-14.08/31 | | 10.14
| 16.05 | 12007 | 12317 | 12231  |20.44 | |16.12 | | 14.36

Potential sun hours | 172 | 238 | 363 | 451 | 568 | 622 | 607 | 508 | 393 | 305 | 199 | 138
Sum of minutes with flicker 102 520 0 0 0 0 0 0 0 222 405 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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no for_est) WTG: 16 - (?enenc RD200 HH200 muo_kattu 5600 290.0 10! hub: 200,0 m (TOT: 300,0 m) (187)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February|March |April | May ]June | July JAugust |Septembg¢October |NovembefDecember

111012 ]09.04 |07.33 | 06.44 |0459 |03.22 |03.02 |0427 |06.02 |07.28 |08.01 |09.36
|14.39 |16.08 |17.38 |20.10 | 21.42 |23.20 |23.49 |2227 |20.41 |1855 |16.09 |14.45
211012 ]09.01 |07.29 |06.40 |0455 |03.20 |03.03 |0430 |06.05 |07.31 |08.05 |09.38
|14.41  |1611 | 1741 | 2013 | 2145 | 23.22 | 2347 |2224 |20.37 |1851 |16.06 |14.43
311010 | 0858 |07.26 |06.37 |0452 |03.17 |03.05 |0433 |06.08 |07.34 |08.08 |09.41
| 1443 |16.15 |17.44 |20.16 |21.48 |23.25 |23.46 |2221 |20.34 |18.48 |16.03 |14.42
411009 |0855 |07.22 |06.33 |04.49 |03.15 |03.07 |0437 |0611 |07.37 |08.11 |09.44
| 1445 |16.18 |17.47 2019 |21.52 |23.28 |23.44 |2218 |20.30 |18.44 |1559 | 14.40
5]10.08 |0852 |07.19 |06.30 |04.45 |03.13 |03.09 |04.40 |06.14 |07.40 |08.14 | 09.46
|14.47 1621 |17.50 |20.22 | 2155 |23.30 |23.42 |2214 |2027 |18.41 |1556 |14.38
6]10.07 |08.49 |07.15 |06.26 |04.42 |03.11 |03.11 |04.43 |06.17 |07.42 |08.17 | 09.49
| 1449 |16.25 |17.53 |20.25 |21.58 |23.33 |23.40 |2211 |20.23 |1837 |1553 |14.36
711005 |08.46 |07.12 |06.23 |0439 |03.09 |03.14 |04.46 |06.19 |07.45 |0821 |09.51
| 1452 1628 | 17.56 | 20.28 | 22.01 |23.35 |23.38 |22.08 |20.20 |18.34 |1550 |14.35
8]10.03 |08.43 |07.09 |06.19 |0435 |03.07 |03.16 |04.49 |0622 |07.48 |08.24 | 09.54
| 1454 1631 |17.59 | 20.31 | 22.05 |23.37 |23.36 |22.04 |20.16 |18.30 |15.47 |14.33
9]10.02 |0839 |07.05 |06.16 |0432 |03.05 |03.19 |0452 |06.25 |07.51 |08.27 |09.56
| 1457 1634 |18.02 |20.34 | 22.08 |23.39 |23.34 |22.01 |20.12 |1827 |15.44 |14.32
10110.00 | 08.36 | 07.02 |06.12 |0429 |03.03 |0321 |0455 |06.28 |07.54 |08.30 | 09.58
| 1459 1638 |18.05 |20.37 |22.1 |23.41 |2332 |2157 |20.09 |1823 |1541 |1431
11]09.58 |08.33 |06.58 |06.09 |04.25 |03.01 |0324 |0459 |06.31 |07.57 |08.34 |10.00
|15.02 |16.41 |18.08 |20.40 |22.14 |23.43 |2329 |2154 |20.05 |1820 |15.38 |14.30
12]09.56 |08.30 |06.55 |06.05 |0422 |03.00 0326 |0502 |06.34 |08.00 |08.37 |10.02
|15.05 | 1644 |18.11 | 2043 | 22.17 | 23.45 |2327 |2151 |20.02 |18.16 |1535 |14.29
13]109.54 | 0827 |0651 |06.02 |0419 |0257 0329 |0505 |06.37 |08.03 |08.40 |10.04
| 1508 |16.47 |18.14 | 2046 |22.21  |23.47 |23.24 |21.47 |1958 |1813 |1532 |14.28
1410952 |08.23 |06.48 |0558 |0415 |0256 |03.32 |05.08 |06.39 |08.06 |08.43 |10.05
|1511 |1651 | 18.17 | 2049 | 2224 | 2348 |2322 |21.44 |1955 |18.09 |1529 |14.27
15]09.50 | 08.20 |06.44 |0555 |0412 |0255 |03.35 |0511 |06.42 |08.09 |08.47 |10.07
|15.14 |1654 |18.20 | 2052 | 22.27 |2350 |23.19 |21.40 |1951 |18.06 |1526 |14.27

16 |1 09.47 | 08.17 |06.41 |0551 |04.09 |0254 |03.38 |0514 |06.45 |08.12 |08.50 |10.08
|15.17 |1657 |18.23 | 2055 | 22.30 | 2351 | 23.16 |21.37 |19.48 |18.02 |1523 |14.26
17109.45 | 08.13 |06.37 |0547 |04.06 |0254 0341 |0517 |06.48 |08.15 |0853 |10.10
| 1520 | 17.00 |18.26 | 20.58 | 22.34 | 2352 |2313 |21.33 |19.44 |1759 |1520 |14.26
18109.43 |08.10 |06.33 |0544 |04.03 |0253 |03.44 |0520 |0651 |08.18 |08.56 |10.11
|15.23  |17.04 |18.29  |21.01 |22.37 |2353 |23.11 |21.30 |19.41 |17.56 |15.17 |14.26
19109.40 |08.07 |06.30 |0540 |04.00 |0253 |03.47 |0523 |0654 |0821 |0859 |10.12
|1526 |17.07 ]18.32 |21.05 |22.40 |2354 |23.08 |21.26 |19.37 |17.52 |15.15 |14.26
20109.38 |08.03 |06.26 |0537 |0356 |0253 |0350 |0526 |0657 |08.24 |09.03 |10.13
|1529 1710 |18.35 |21.08 |22.43 |2354 |23.05 |21.23 |19.33 |17.49 |1512 |14.26
2110935 |08.00 |0623 |0533 |0353 |0253 |0353 |0529 |0659 |08.27 |09.06 |10.14
1532 1713 |18.38 | 21.11 | 22.46 |2354 |23.02 |21.19 |19.30 |17.45 |15.09 |14.26
2210933 |07.57 0619 |0530 |0350 |0253 |03.56 |0532 |07.02 |08.30 |09.09 |10.14
|15.35 |17.16 | 18.41 |21.14 |2250 |2355 |2259 |21.16 |19.26 |17.42 |15.07 |14.26
2310930 |07.53 |06.16 |05.26 |03.47 |0254 |0359 |0535 |07.05 |08.33 |09.12 |10.15
|15.38  |17.19 |18.44 |21.17 |2253 |2355 |2256 |21.12 |19.23 |17.39 |15.04 | 14.27
24109.27 |0750 |06.12 |0523 |03.44 |0254 |0402 |0538 |07.08 |08.36 |09.15 |10.15
|1542 |17.22 |18.47 |21.20 |22.56 |2354 |2253 |21.09 |19.19 |17.35 |15.01 |14.28
25109.25 |07.46 |06.09 |0520 |03.41 |0255 |0405 |0541 |07.11 |07.39 |09.18 |10.15
| 1545 |17.26 | 1850 | 21.23 | 2259 |2354 |2250 |21.05 |19.16 |16.32 |1459 |14.28
2610922 |07.43 |06.05 |05.16 |03.39 |0256 |04.08 |05.44 |07.14 |07.43 |09.21 |10.15
|1548 |17.29 |18.53 |21.26 |23.02 |2354 |22.47 |21.02 |19.12 |1629 |1457 |14.29
2710919 |07.40 |06.02 |05.13 |03.36 |0257 |04.11 |05.47 |07.16 |07.46 |09.24 |10.15
|1552  |17.32 | 1856 | 21.29 | 23.05 |2353 |22.44 |2058 |19.09 |16.25 |1454 |14.30
2810916 |07.36 |0558 |05.09 |03.33 |0259 |04.14 |0550 |07.19 |07.49 |09.27 |10.15
| 1555 |17.35 | 18.59  |21.33 | 23.08 |23.52 |22.40 |20.55 |19.05 |16.22 |1452 |14.32

29 ] 09.13 | | 06.55 | 05.06 ] 03.30 | 03.00 | 04.18 | 05.53 | 07.22 | 07.52 ] 09.30 | 10.15
| 15.58 | | 20.02 | 21.36 | 23.11 | 23.51 |1 22.37 | 20.51 | 19.02 | 16.19 | 14.50 | 14.33
30 | 09.10 | | 06.51 | 05.02 | 03.27 | 03.00 | 04.21 | 05.56 | 07.25 | 07.55 ] 09.33 | 10.14
| 16.01 | | 20.04 | 21.39 | 23.14 | 23.50 | 22.34 | 20.48 | 18.58 | 16.16 | 14.48 | 14.35
31 ] 09.07 | | 06.48 | ] 03.25 | | 04.24 | 05.59 | | 07.58 | | 10.13
]16.05 | 12007 | |23.17 | 12231 |20.44 | 116.12 | | 14.36
Potential sun hours | 172 | 238 | 363 | 451 | 568 | 622 | 607 | 508 | 393 | 305 | 199 | 138
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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no for_est) WTG: 17 - (?enenc RD200 HH200 muc_kattu 5600 290.0 10! hub: 200,0 m (TOT: 300,0 m) (188)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February|March |April |May |June 1 July | August | Septembg¢October | NovembefDecember
1]10.12 | 09.04 |1 07.33 | 06.44 | 04.59 | 03.22 | 03.02 | 04.27 | 06.02 | 07.28 | 08.01 | 09.36
11439 |16.08 |17.38 | 20.10 |21.42  |23.19 |2348 |22.27 12041 |1855 |16.09 | 14.46
211011  ]09.01 |07.29 | 06.40 10455 ]03.20 |03.03 |04.30 106.05 ]07.31 |08.05 |09.38
11441 |16.11 |17.41 | 20.13 12145 | 23.22 | 23.47 | 22.24 12037 |1851 |16.06 |14.44
3]10.10 | 0858 |07.26 | 06.37 10452 10317 | 03.05 |04.33 106.08 ]07.34 | 08.08 |09.41
11443 11615 | 17.44  |20.16 |21.48 2325 |2345 |22.21 12034 11848 |16.03 | 14.42
4]110.09 0855 |07.22 |06.33 10449  ]03.15 |03.07 |04.37 106.11  ]07.37 | 08.11 | 09.44
|14.45 |16.18 | 17.47 |20.19 |21.52 | 23.27 | 23.44 |2217 120.30 |18.44 |1559 | 14.40
5]10.08 0852 |07.19 |06.30 10445 ]03.13 |03.09 |04.40 106.14 |07.40 | 08.14 | 09.46
11447 1621 |17.50 |20.22 |2155 2330 |2342 |22.14 12027 1841 |1556 | 14.38
6]10.06 |08.49 |07.15 | 06.26 ]04.42 10311 |03.12 | 04.43 106.17 |07.42 | 08.17 | 09.49
11449 |16.25 |17.53 |20.25 12158 2332 |23.40 |22.11 12023 |18.37 |1553 |14.36
7110.05 |08.46 |07.12 |06.23 10439 |03.09 |03.14 |04.46 106.19 |07.45 0821 | 09.51
|1452 |16.28 |17.56 | 20.28 122.00 2335 |23.38 |22.07 12020 1834 |1550 | 14.35
8]10.03 |08.43 |07.09 |06.19 10435 ]03.07 |03.16 | 04.49 ]06.22 |07.48 | 0824 | 09.54
|1454 11631 | 1759  |20.31 122.04 2337 |2336 |22.04 120.16 11830 | 15.47  |14.33
9]10.02 0839 |07.05 |06.16 10432 ]03.05 |03.19 |04.52 106.25 |07.51 |08.27 |09.56
11457 |16.34 |18.02 |20.34 122.08 2339 2334 |22.01 12012 |18.27 |15.44  |14.32
10110.00 0836 |07.02 | 06.12 10429 ]03.03 |03.21 |04.56 106.28 |07.54 |08.30 |09.58
]1459 |16.38 |18.05 |20.37 |22.11 2341 |2331 |21.57 120.09 1823 |1541 |14.31
111 09.58 | 08.33 | 06.58 | 06.09 | 04.25 | 03.01 | 03.24 | 04.59 | 06.31 | 07.57 | 08.34 | 10.00
115.02 |16.41 |18.08  |20.40 12214 | 2343 |2329 |21.54 120,05 |18.20 |15.38 |14.30
1210956 |08.30 |06.55 |06.05 19.51-20.00/9 |04.22 | 03.00 |03.26 | 05.02 106.34 |08.00 0837 |10.02
115.05 |16.44 |18.11 |20.43 12217 | 23.45 |23.27 |2151 120.02 1816 |1535 |14.29
13| 09.54 | 08.26 | 06.51 | 06.02 19.48-20.02/14 | 04.19 | 02.57 | 03.29 | 05.05 | 06.37 | 08.03 | 08.40 | 10.04
115.08 | 16.47 |18.14  |20.46 12221  |23.47 | 2324  |21.47 ]19.58 ]18.13 | 1532 | 14.28
14 | 09.52 | 08.23 | 06.48 | 05.58 19.46-20.04/18 | 04.15 | 02.56 | 03.32 | 05.08 19.56-20.04/8 | 06.39 | 08.06 | 08.43 | 10.05
]15.11  |16.51 | 18.17  |20.49 12224 |23.48 |23.21 |21.44 11955 |18.09 |15.29 | 14.27
15]09.50 |08.20 |06.44 | 05.55 19.45-20.05/20 |04.12 | 0255 |03.35 |05.11 19.53-20.06/13 |06.42 | 08.09 | 08.46 | 10.07
|15.14 |16.54 |1820  |20.52 12227 2350 |23.19 |21.40 11951 1806 |15.26 | 14.27
16 | 09.47 | 08.17 | 06.41 | 05.51 19.43-20.05/22 | 04.09 | 02.55 | 03.38 | 05.14 19.51-20.08/17 | 06.45 | 08.12 | 08.50 | 10.08
11517 |16.57 1823 | 20.55 12230 |2351 |23.16 |21.37 119.48 |18.02 |1523 |14.26
17 109.45 | 08.13 |06.37 | 05.47 19.43-20.06/23 | 04.06 | 0254 | 03.41 | 05.17 19.49-20.08/19 |06.48 | 08.15 | 08.53 | 10.10
11520 |17.00 |18.26 | 20.58 12234 |2352 |23.13 |21.33 119.44 |1759 |1520 | 14.26
18 | 09.43 | 08.10 | 06.33 | 05.44 19.42-20.06/24 | 04.03 | 02.54 | 03.44 | 05.20 19.48-20.09/21 | 06.51 | 08.18 | 08.56 | 10.11
11523 |17.04 |1829 |21.01 12237 2353 |2311 |21.30 119.41 1756 | 15.17 | 14.26
19 | 09.40 | 08.07 | 06.30 | 05.40 19.41-20.06/25 | 04.00 | 02.53 | 03.47 | 05.23 19.47-20.10/23 | 06.54 | 08.21 | 08.59 | 10.12
|15.26  |17.07 1832 |21.05 122.40 |2353 |23.08 |21.26 119.37  |1752 |1515 | 14.26
20109.38 | 08.03 |06.26 |05.37 19.41-20.06/25 |03.56 |02.53 |03.50 |05.26 19.47-20.11/24 |06.57 | 08.24  |09.02 | 10.13
11529 |17.10 |18.35 |21.08 12243 |2354 2305 |21.23 119.33 | 17.49 | 1512 | 14.26
2110935 | 08.00 | 06.23 | 05.33 19.41-20.06/25 | 03.53 | 02.53 | 03.53 | 05.29 19.46-20.10/24 | 06.59 | 08.27 | 09.06 | 10.14
11532 |17.13  |18.38 | 21.11 12246 |2354 |23.02 |21.19 119.30 | 17.45 |15.09 | 14.26
2210933 | 0757 |06.19 | 05.30 19.41-20.05/24 |03.50 |02.54 |03.56 | 05.32 19.45-20.10/25 |07.02 |08.30  |09.09 |10.14
11535 |17.16 | 18.41 |21.14 122.49 | 2354 |2259 |21.16 119.26 | 17.42 |15.07 | 14.26
23] 09.30 | 07.53 | 06.16 | 05.27 19.42-20.05/23 | 03.47 | 02.54 | 03.59 | 05.35 19.45-20.10/25 | 07.05 | 08.33 | 09.12 | 10.15
11539  |17.19 | 18.44  |21.17 12253 |2354 |2256 |21.12 119.23 |17.39 | 15.04 | 14.27
241 09.27 | 07.50 | 06.12 | 05.23 19.41-20.03/22 | 03.44 | 02.55 | 04.02 | 05.38 19.45-20.09/24 | 07.08 | 08.36 | 09.15 | 10.15
|15.42  |17.22 | 18.47  |21.20 12256 | 23.54 |2253 |21.09 119.19 |17.35 |15.02 | 14.28
25]09.24 | 07.46 | 06.09 |05.20 19.42-20.03/21 |03.41 |0255 |04.05 |05.41 19.45-20.09/24 |07.11  |07.39  |09.18 |10.15
|15.45 |17.26 | 1850  |21.23 12259 |2354 |2250 |21.05 119.16  |16.32 | 1459 | 14.28
26| 09.22 | 07.43 | 06.05 | 05.16 19.43-20.02/19 | 03.39 | 02.56 | 04.08 | 05.44 19.45-20.09/24 | 07.14 | 07.42 | 09.21 | 10.15
|15.48 |17.29 |1853 |21.26 123.02 |2353 |22.47 |21.02 119.12  |16.29 | 1457 | 14.29
2710919 | 07.40 | 06.02 |05.13 19.44-20.00/16 |03.36 | 0257 | 04.11 | 05.47 19.46-20.08/22 |07.16 |07.46 | 09.24 | 10.15
|15552  |17.32 | 1856 | 21.29 123.05 |2353 |22.43 |20.58 119.09 |16.25 |1454 |14.31
28| 09.16 | 07.36 | 05.58 | 05.09 19.46-19.58/12 | 03.33 | 02.59 | 04.14 | 05.50 19.46-20.06/20 | 07.19 | 07.49 | 09.27 | 10.15
11555 ]|17.35 | 1859  |21.33 123.08 2352 |2240 |20.55 119.05 1622 |1452 |14.32
291 09.13 | | 06.55 | 05.06 19.50-19.55/5 | 03.30 | 03.00 | 04.18 | 05.53 19.47-20.05/18 | 07.22 | 07.52 | 09.30 | 10.14
|15.58 | 120.02 | 21.36 12311 |2351 |22.37 |2051 119.02 |16.19 |1450 |14.33
30]09.10 | 106.51 | 05.02 103.28 ]03.00 |04.21 |05.56 19.48-20.03/15 |07.25 | 07.55 |09.33 | 10.14
|16.01 | 120.04 | 21.39 12314 2350 |22.34 |20.48 11858 | 16.16 | 14.48 | 14.35
31 09.07 | | 06.48 | | 03.25 | | 04.24 | 05.59 19.51-20.00/9 | | 07.58 | | 10.13
116.05 | 12007 | 12317 | 12231 | 2044 | 116.12 | | 14.36

Potential sun hours | 172 | 238 | 363 | 451 | 568 | 621 | 607 | 508 | 393 | 305 | 199 | 139
Sum of minutes with flicker 0 0 0 347 0 0 0 355 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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no for_est) WTG: 18 - (?enenc RD200 HH200 muc_kattu 5600 290.0 10! hub: 200,0 m (TOT: 300,0 m) (189)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February|March 1 April | May [June [July lAugust | September | October |NovembefDecember
111012 | 09.04 |07.33 | 06.44 18.18-18.40/22 |04.59 | 03.22  |03.02 | 04.27 | 06.02 ]07.28 ]08.01 |09.36
11439 | 16.08 |17.38 | 20.10 |21.42 2319 |2348 |2227 |20.41 |18.55 | 16.09 | 14.46
211011 |09.01  |07.29 | 06.40 18.19-18.37/18 |04.55 | 03.20 | 03.04 |04.30 | 06.05 ]07.31 | 08.05 | 09.38
|14.41  |16.11  |17.41 | 20.13 |21.45  |23.22 |2347 |2224 |20.37 |18.51 | 16.06 | 14.44
311010 |0858 |07.26 | 06.37 18.22-18.35/13 |04.52 | 03.18 | 03.05 |04.34 | 06.08 |07.34 | 08.08 |09.41
11443 1615 | 17.44 | 20.16 12148 |2325 |2345 |2221 |20.34 |18.48  |16.03 | 14.42
411009 |0855 |07.22 | 06.33 |0449 | 0315 |03.07 |0437 |06.11 |07.37 | 08.11 | 09.44
|14.45 |16.18 | 17.47 | 20.19 2152|2327 |23.44 |2217 |20.30 |18.44 |1559 | 14.40
5]10.08 |0852 |07.19 | 06.30 |04.45 |03.13 |03.09 |04.40 |06.14 |07.39 | 08.14 | 09.46
114.47 1621 | 17.50 | 20.22 12155 |23.30 |23.42 |2214 | 20.27 |18.41 | 1556 | 14.38
6]10.06 |08.49 |07.15 | 06.26 10442 10311 ]03.12 | 0443 |06.17 |07.42  ]08.17 | 09.49
|14.49 | 16.25 | 17.53 | 20.25 |21.58 |23.32 [23.40 |2211 |20.23 |18.37 | 1553  |14.37
7110.05 | 08.46  |07.12 | 06.23 ]0439 |03.09 |03.14 |04.46 |06.19 |07.45 | 0821 | 09.51
11452 | 16.28 | 17.56 | 20.28 |22.01 2335 [23.38 |2207 |20.19 |18.34 | 1550 |14.35
8]10.03 |08.43 |07.08 ] 06.19 ]04.35 | 03.07 |03.16 |04.49 | 06.22 |07.48 | 08.24 | 09.53
| 1454 1631 | 17.59 | 20.31 122.04 2337 |2336 |22.04 |20.16 118.30 | 15.47 | 14.34
9 ]10.02 | 08.39 | 07.05 | 06.16 | 04.32 | 03.05 | 03.19 | 04.52 | 06.25 18.16-18.28/12 | 07.51 | 08.27 | 09.56
11457  |16.34 | 18.02 | 20.34 12208 [2339 |23.34 2201 |20.12 |18.27 |15.44 | 14.32
10]10.00 0836 |07.01 | 06.12 |0429 |03.03 |03.21 |0456 |06.28 18.13-18.30/17 |07.54 | 08.30 | 09.58
115.00 ]16.38 | 18.05 | 20.37 |22.11 | 2341 |2331 |2157 |20.09 118.23 | 1541  |14.31
110958 | 08.33 | 06.58 | 06.09 10425 ]03.02 |0324 |0459 |06.31 18.11-18.32/21 |07.57 |08.33  |[10.00
115.02 | 16.41 | 18.08 | 20.40 |22.14 | 2343 [2329 |2154 |20.05 |18.20 |15.38  |14.30
1210956 | 08.30 | 06.55 | 06.05 ]0422 ]03.00 |03.27 0502 |06.34 18.08-18.32/24 |08.00 |08.37 | 10.02
115.05 | 16.44  |18.11 | 20.43 |22.17 | 2345 |2326 |2150 |20.02 |18.16 | 1535  |14.29
13]09.54 | 08.26 | 06.51 | 06.02 ]0419 | 0257 |03.29 |05.05 |06.37 18.07-18.33/26 |08.03 | 08.40 | 10.03
115.08 | 16.47 |18.14 | 20.46 12221 |23.46 |2324 |21.47 |19.58 ]18.13 | 1532 | 14.28
14| 09.52 | 08.23 | 06.47 | 05.58 | 04.16 | 02.56 | 03.32 | 05.08 | 06.39 18.06-18.33/27 | 08.06 | 08.43 | 10.05
11511  |1651 | 18.17 | 20.49 2224 |23.48 |2321 |21.44 |19.55 |18.09 |1529 | 14.27
15]09.50 | 08.20 | 06.44 | 05.55 |0412 |0255 |03.35 |05.11 |06.42 18.05-18.34/29 |08.09 | 08.46 | 10.07
11514 | 16.54 | 18.20 | 20.52 12227  |2349 |2319 |21.40 |19.51 118.06 | 15.26 | 14.27
16 | 09.47 | 08.17 | 06.40 | 05.51 10409 0255 ]03.38 |05.14 |06.45 18.05-18.34/29 |08.12 | 08.50 | 10.08
115.17 | 16.57 |18.23 | 20.55 12230 2351 [23.16 |21.37 |19.48 |18.02 | 15.23 | 14.26
1710945 | 08.13 | 06.37 17.27-17.40/13 | 05.47 ]04.06 |0254 |03.41 |0517 |06.48 18.04-18.33/29 |08.15 | 08.53 | 10.09
11520 | 17.00 | 18.26 | 20.58 12233 |23.52 [23.13 |21.33 |19.44 |17.59 | 15.20 | 14.26
18] 09.43 | 08.10 | 06.33 17.24-17.42/18 | 05.44 | 04.03 | 02.54 | 03.44 | 05.20 | 06.51 18.03-18.33/30 | 08.18 | 08.56 | 10.11
11523 | 17.04 |18.29 | 21.01 12237 |2352 2310 |21.30 | 19.40 |17.56 | 15.17 | 14.26
19 | 09.40 | 08.07 | 06.30 17.22-17.44/22 | 05.40 | 04.00 | 02.53 | 03.47 | 05.23 | 06.54 18.03-18.33/30 | 08.21 | 08.59 | 10.12
11526  |17.07 | 18.32 | 21.04 2240 |2353 |23.08 |21.26 |19.37 |17.52  |15.15 | 14.26
20[09.38 | 08.03 |06.26 17.20-17.44/24 | 05.37 |03.57 0253 |03.50 |05.26 |06.57 18.03-18.32/29 |08.24  |09.02 | 10.13
11529 ]17.10 | 18.35 | 21.08 |22.43 | 2354 |23.05 |2123 |19.33 |17.49 | 1512 | 14.26
21109.35 |08.00 |06.23 17.18-17.45/27 | 05.33 10353 ]0253 |0353 |0529 |06.59 18.04-18.32/28 |08.27 |09.06  |10.13
11532  |17.13  |18.38 | 21.11 |22.46 | 2354 [23.02 |2119 |19.30 |17.45 | 15.09 | 14.26
22109.32 | 07.57 | 06.19 17.18-17.46/28 | 05.30 ]0350 0254 | 0356 |05.32 |07.02 18.03-18.30/27 |08.30  |09.09 | 10.14
115.35 | 17.16 | 18.41 | 21.14 |22.49 | 2354 |2259 |2116 | 19.26 |17.42 | 15.07  |14.27
23] 09.30 | 07.53 | 06.16 17.17-17.45/28 | 05.27 | 03.47 | 02.54 | 03.59 | 05.35 | 07.05 18.04-18.29/25 | 08.33 | 09.12 | 10.14
11539  |17.19 | 18.44 | 21.17 |2252 | 2354 |2256 |21.12 |19.23 117.39 | 15.04 | 14.27
241 09.27 | 07.50 | 06.12 17.17-17.46/29 | 05.23 | 03.44 | 02.55 | 04.02 | 05.38 | 07.08 18.05-18.27/22 | 08.36 | 09.15 | 10.15
11542  |17.22 | 18.47 | 21.20 2256 |2354 |2253 |21.09 |19.19 |17.35  |15.02 | 14.28
25[09.24 | 07.46 | 06.09 17.16-17.45/29 | 05.20 |03.42 | 0256 |04.05 |05.41 |07.11 18.06-18.25/19 |07.39  |09.18 | 10.15
11545 | 17.26 | 18.50 | 21.23 12259 | 2354 |2250 |21.05 |19.16 116.32 | 14.59 | 14.29
26109.22 |07.43 | 06.05 17.16-17.45/29 | 05.16 103.39 ]0256 |04.08 |0544 |07.14 18.08-18.23/15 |07.42 |09.21  |10.15
|15.48 | 17.29 | 18.53 | 21.26 123.02 2353 |2246 |21.02 |19.12 |16.29 | 14.57  |14.30
2710919 | 07.40 | 06.02 17.15-17.44/29 | 05.13 10336 |0258 | 0411 |0547 |07.16 18.11-18.19/8 |07.46  |09.24 | 10.15
|1552 | 17.32 | 18.56 | 21.29 |23.05 |23.53 |2243 |2058 |19.09 |16.25 | 14.54 |14.31
28109.16 |07.36 | 05.58 17.16-17.44/28 | 05.09 ]03.33 | 0259 |04.15 |0550 |07.19 |07.49 ] 09.27  |10.15
11555  |17.35 | 18.59 | 21.32 123.08 2352 |2240 |2055 |19.05 |16.22 |1452 |14.32
291 09.13 | | 06.55 18.16-18.43/27 | 05.06 | 03.30 | 03.00 | 04.18 | 05.53 | 07.22 | 07.52 | 09.30 | 10.14
11558 | | 20.01 | 21.36 12311 |2351 |22.37 |2051 |19.02 |16.19  |1450 | 14.33
30109.10 | | 06.51 18.17-18.42/25 | 05.02 |03.28 |03.00 |0421 |0556 |07.25 |07.55  ]09.33 |10.14
116.01 | | 20.04 | 21.39 12314 |2350 |22.34 |20.48 |18.58 |16.16 | 14.48 | 14.35
31109.07 | | 06.48 18.17-18.41/24 | 10325 | 10424 ]0559 | ]07.58 | ] 10.13
116.05 | | 20.07 | 12316 | 12231 2044 | |16.12 | | 14.36

Potential sun hours | 172 | 238 | 363 | 451 | 568 | 621 | 607 | 508 | 393 | 305 ] 199 ] 139
Sum of minutes with flicker 0 0 380 53 0 0 0 0 447 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 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk 22.11.2023 17.06 / 42 Wi ndPRO W



Project:

Pajukoski tv-hanke

SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest) WTG: 19 - VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (1)

Assumptions for shadow calculations

|January |February|March

1]10.13
| 14.39
2]10.12
| 14.41
3]10.11
| 14.43
4110.10
| 14.45
5] 10.08
| 14.47
6] 10.07
| 14.50
7] 10.06
| 14.52
8] 10.04
| 14.54
910.02
| 14.57

10 | 10.00
| 15.00

11 | 09.59
| 15.02

12 | 09.57
| 15.05

13 | 09.55
| 15.08

14 | 09.52
| 15.11

15 | 09.50
| 15.14

16 | 09.48
| 15.17

17 | 09.46
| 15.20

18 | 09.43
| 15.23

19 | 09.41
| 15.26

20 | 09.38
| 15.29
211 09.36
] 15.32
221 09.33
| 15.36
23109.30
| 15.39
241 09.28
| 15.42

25 | 09.25
| 15.45

26 ] 09.22
| 15.49
271 09.19
| 15.52
281 09.16
| 15.55

29 | 09.14
| 15.58

30 | 09.11
| 16.02

31 ]09.08
| 16.05

Potential sun hours | 172
Sum of minutes with flicker

0

| 09.05
| 16.08
| 09.02
| 16.12
| 08.59
| 16.15
| 08.56
| 16.18
| 08.52
| 16.22
| 08.49
| 16.25
| 08.46
| 16.28
| 08.43
| 16.31
| 08.40
| 16.35
| 08.37
| 16.38
| 08.33
| 16.41
| 08.30
| 16.45
| 08.27
| 16.48
| 08.24
| 16.51
| 08.20
| 16.54
| 08.17
| 16.58
| 08.14
| 17.01
| 08.10
| 17.04
| 08.07
| 17.07
| 08.04
| 17.10
| 08.00
| 17.13
| 07.57
| 17.17
| 07.54
| 17.20
| 07.50
| 17.23
| 07.47
| 17.26
| 07.43
| 17.29
| 07.40
| 17.32
| 07.37
| 17.35

238

0

] 07.33
]17.38
] 07.30
|17.41
] 07.26
| 17.44
] 07.23
| 17.48
] 07.19
| 1751
| 07.16
| 17.54
] 07.12
| 17.57
] 07.09
| 18.00
] 07.05
| 18.03
] 07.02
| 18.06
| 06.58
| 18.09
] 06.55
| 18.12
] 06.51
| 18.15
| 06.48
| 18.18
] 06.44
|18.21
] 06.41
| 18.24
] 06.37
| 18.27
| 06.34
| 18.30
| 06.30
| 18.32
] 06.27
| 18.35
] 06.23
| 18.38
] 06.20
| 18.41
] 06.16
| 18.44
| 06.13
| 18.47
] 06.09
| 18.50
| 06.06
| 18.53
] 06.02
| 18.56
] 05.59
| 18.59
| 06.55
| 20.02
] 06.51
| 20.05
| 06.48
| 20.08
| 363

0

| April

| 06.44
| 20.11
| 06.41
| 20.14
| 06.37
| 20.17
| 06.34
| 20.20
| 06.30
| 20.23
| 06.27
| 20.26
| 06.23
| 20.29
| 06.20
| 20.32
| 06.16
| 20.35
| 06.13
| 20.38
| 06.09
| 20.41
| 06.05
| 20.44
| 06.02
| 20.47
| 05.58
| 20.50
| 05.55
| 20.53
| 05.51
| 20.56
| 05.48
| 20.59
| 05.44
| 21.02
| 05.41
| 21.05
| 05.37
| 21.08
| 05.34
| 21.11
| 05.30
| 21.14
| 05.27
| 21.17
| 05.23
| 21.20
| 05.20
| 21.24
| 05.16
| 21.27
| 05.13
| 21.30
| 05.10
| 21.33
| 05.06
| 21.36
| 05.03
| 21.39
|
|
| 451

0

| May

| 04.59
| 21.43
| 04.56
| 21.46
| 04.52
| 21.49
| 04.49
| 21.52
| 04.46
| 21.55
| 04.42
| 21.59
| 04.39
| 22.02
| 04.36
| 22.05
| 04.32
| 22.08
| 04.29
| 22.11
| 04.26
| 22.15
| 04.22
| 22.18
| 04.19
| 22.21
| 04.16
| 22.24
| 04.13
| 22.28
| 04.09
| 22.31
| 04.06
| 22.34
| 04.03
| 22.37
| 04.00
| 22.40
| 03.57
| 22.44
| 03.54
| 22.47
| 03.51
| 22.50
| 03.48
| 22.53
| 03.45
| 22.56
| 03.42
| 22.59
| 03.39
| 23.02
| 03.36
| 23.05
| 03.33
| 23.08
| 03.31
| 23.11
| 03.28
| 23.14
| 03.25
| 23.17
| 568

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

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

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377

Sunshine probability S (Average daily sunshine hours) [LULEA]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

]June | July JAugust |Septembg¢October |NovembefDecember

[03.23 |03.02 [0427 |06.02 |07.28 |08.02 |09.36
[23.20 |23.49 [2228 |2041 |1855 |16.09 | 14.46
[0320 |03.04 |0431 |06.05 |07.31 |08.05 |09.39
[23.23 |23.48 |[2225 |20.38 |1852 |16.06 | 14.44
[03.18 |03.05 |0434 |06.08 |07.34 |08.08 |09.42
2325 |23.46 [2221 |2034 |18.48 |16.03 | 14.42
[03.15 [03.07 |0437 |0611 |07.37 |08.11 | 09.44
2328 |23.44 [2218 |2031 |18.45 |16.00 | 14.40
[03.13 |03.10 |0440 |06.14 |07.40 |08.15 | 09.47
[2331 [2343 |[2215 |2027 |1841 |1557 |14.38
[03.41 |03.12 |0443 |06.17 |07.43 |08.18 | 09.49
2333 [2341 |[2211 |2024 |18.38 |1553 | 14.37
[03.09 |03.14 |0446 |0620 |07.46 |08.21 |09.52
[23.35 [23.39 |2208 |2020 |18.34 |1550 |14.35
[03.07 |03.16 |0450 |06.23 |07.49 |08.24 |09.54
[23.38 [23.37 [2205 |20.16 |18.31 |1547 |14.34
[03.05 [03.19 |0453 |06.26 |07.52 |08.28 |09.56
[23.40 |2334 [2201 |2013 |18.27 |1544 |14.32
[03.03 |0321 |0456 |06.28 |07.55 |08.31 |09.58
2342 |2332 |2158 |20.09 |1824 |1541 |14.31
[03.02 |03.24 |0459 |0631 |07.57 |08.34 |10.00
[23.44 [2330 |[21.54 |20.06 |18.20 |15.38 | 14.30
[03.00 |03.27 |0502 |0634 |08.00 |08.37 |10.02
[23.46 |23.27 |2151 |20.02 |18.17 |15.35 | 14.29
[0258 0329 |05.05 |06.37 |08.03 |08.40 |10.04
[23.47 |2325 |21.48 |1959 |18.13 |1532 | 14.28
|0256 |03.32 |05.08 |06.40 |08.06 |08.44 |10.06
[23.49 |2322 |21.44 |1955 |18.10 |1529 |14.28
|0255 |03.35 |05.11 |06.43 |08.09 |08.47 |10.07
[2350 [2319 [21.41 |1952 |18.06 |1526 | 14.27
0255 |03.38 |05.14 |06.46 |08.12 |08.50 | 10.09
[2351 [2317 |21.37 |19.48 |18.03 |1523 |14.26
|0254 0341 |0517 |06.48 |08.15 |0853 |10.10
[2352 [23.14 |21.34 |19.45 |17.59 |15.20 | 14.26
[0254 0344 |0521 |0651 |08.18 |0857 |10.11
[2353 [2311 [21.30 |19.41 |17.56 |15.18 | 14.26
|0253 0347 |0524 |0654 |08.21 |09.00 |10.12
2354 |23.08 [21.27 |19.37 |1753 |1515 | 14.26
0253 0350 |05.27 |0657 |08.24 |09.03 |10.13
[2355 [23.05 [21.23 |19.34 |17.49 |1512 | 14.26
0253 0353 |0530 |07.00 |08.28 |09.06 |10.14
[2355 [23.02 [21.20 |19.30 |17.46 |15.10 | 14.26
|0254 | 0356 |05.33 |07.03 |08.31 |09.09 |10.15
[2355 |2259 |21.16 |19.27 |17.42 | 15.07 | 14.27
[0254 0359 |05.36 |07.05 |08.34 |09.12 |10.15
2355 |2256 [21.13 |19.23 |17.39 |15.04 | 14.27
0255 0402 [0539 |07.08 |08.37 |09.15 |10.16
[2355 |2253 [21.09 |19.20 |17.36 |15.02 | 14.28
| 0256 | 04.05 |0542 |07.11 |07.40 |09.19 | 10.16
[2355 [2250 [21.06 |19.16 |16.32 |14.59 | 14.29
0257 0408 |0545 |07.14 |07.43 |09.22 |10.16
2354 |2247 [21.02 |19.13 |16.29 |1457 | 14.30
|0258 |0412 |0548 |07.17 |07.46 |09.25 |10.16
[2353 |2244 [2059 |19.09 |16.26 |14.55 | 14.31
[0259 0415 |0551 |07.20 |07.49 |09.28 |10.15
[2353 |2241 [2055 |19.06 |16.22 |14.52 | 14.32
|03.00 |04.18 |0554 |07.23 |07.52 |09.30 |10.15
2352 [2238 [2052 |19.02 |16.19 |1450 | 14.33
[03.00 |04.21 |0557 |07.25 |07.56 |09.33 |10.15
2350 |2234 |2048 |1859 |16.16 |14.48 | 14.35

| |04.24 0559 | |07.59 | | 10.14
I 2231  |2045 | 116.13 | | 14.37
| 622 | 607 | 508 | 393 | 305 | 199 | 138
0 0 0 0 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

2120231706/43  WINAPRO ‘



Project:

Pajukoski tv-hanke

SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest) WTG: 20 - VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (2)

Assumptions for shadow calculations

|January |February|March

1]10.13
| 14.39
2]10.12
| 14.41
3]10.11
| 14.43
4110.10
| 14.45
5] 10.08
| 14.47
6] 10.07
| 14.50
71 10.05
| 14.52
8] 10.04
| 14.55
910.02
| 14.57

10 | 10.00
| 15.00

11 | 09.58
| 15.02

12 | 09.56
| 15.05

13 | 09.54
| 15.08

14 | 09.52
| 15.11

15 | 09.50
| 15.14

16 | 09.48
| 15.17

17 | 09.46
| 15.20

18 | 09.43
| 15.23

19 | 09.41
| 15.26

20 | 09.38
| 15.29
211 09.36
] 15.32
221 09.33
| 15.36
23109.30
| 15.39
241 09.28
| 15.42

25 | 09.25
| 15.45

26 ] 09.22
| 15.49
271 09.19
| 15.52
281 09.16
| 15.55

29 | 09.14
| 15.58

30 | 09.11
| 16.02

31 ]09.08
| 16.05

Potential sun hours | 172
Sum of minutes with flicker

0

| 09.05
| 16.08
| 09.02
| 16.12
| 08.59
| 16.15
| 08.56
| 16.18
| 08.52
| 16.22
| 08.49
| 16.25
| 08.46
| 16.28
| 08.43
| 16.31
| 08.40
| 16.35
| 08.37
| 16.38
| 08.33
| 16.41
| 08.30
| 16.45
| 08.27
| 16.48
| 08.24
| 16.51
| 08.20
| 16.54
| 08.17
| 16.58
| 08.14
| 17.01
| 08.10
| 17.04
| 08.07
| 17.07
| 08.04
| 17.10
| 08.00
| 17.13
| 07.57
| 17.17
| 07.54
| 17.20
| 07.50
| 17.23
| 07.47
| 17.26
| 07.43
| 17.29
| 07.40
| 17.32
| 07.37
| 17.35

238

0

] 07.33
]17.38
] 07.30
|17.41
] 07.26
| 17.44
] 07.23
| 17.48
] 07.19
| 1751
| 07.16
| 17.54
] 07.12
| 17.57
] 07.09
| 18.00
] 07.05
| 18.03
] 07.02
| 18.06
| 06.58
| 18.09
] 06.55
| 18.12
] 06.51
| 18.15
| 06.48
| 18.18
] 06.44
|18.21
] 06.41
| 18.24
] 06.37
| 18.27
| 06.34
] 18.29
| 06.30
| 18.32
] 06.27
| 18.35
] 06.23
| 18.38
] 06.20
| 18.41
] 06.16
| 18.44
| 06.13
| 18.47
] 06.09
| 18.50
| 06.06
| 18.53
] 06.02
| 18.56
] 05.59
| 18.59
| 06.55
| 20.02
] 06.51
| 20.05
| 06.48
| 20.08
| 363

0

| April

| 06.44
| 20.11
| 06.41
| 20.14
| 06.37
| 20.17
| 06.34
| 20.20
| 06.30
| 20.23
| 06.27
| 20.26
| 06.23
| 20.29
| 06.20
| 20.32
| 06.16
| 20.35
| 06.13
| 20.38
| 06.09
| 20.41
| 06.05
| 20.44
| 06.02
| 20.47
| 05.58
| 20.50
| 05.55
| 20.53
| 05.51
| 20.56
| 05.48
| 20.59
| 05.44
| 21.02
| 05.41
| 21.05
| 05.37
| 21.08
| 05.34
| 21.11
| 05.30
| 21.14
| 05.27
| 21.17
| 05.23
| 21.20
| 05.20
| 21.24
| 05.16
| 21.27
| 05.13
| 21.30
| 05.10
| 21.33
| 05.06
| 21.36
| 05.03
| 21.39
|
|
| 451

0

| May

| 04.59
| 21.42
| 04.56
| 21.46
| 04.52
| 21.49
| 04.49
| 21.52
| 04.46
| 21.55
| 04.42
| 21.58
| 04.39
| 22.02
| 04.36
| 22.05
| 04.32
| 22.08
| 04.29
| 22.11
| 04.26
| 22.15
| 04.22
| 22.18
| 04.19
| 22.21
| 04.16
| 22.24
| 04.13
| 22.28
| 04.09
| 22.31
| 04.06
| 22.34
| 04.03
| 22.37
| 04.00
| 22.40
| 03.57
| 22.44
| 03.54
| 22.47
| 03.51
| 22.50
| 03.48
| 22.53
| 03.45
| 22.56
| 03.42
| 22.59
| 03.39
| 23.02
| 03.36
| 23.05
| 03.33
| 23.08
| 03.31
| 23.11
| 03.28
| 23.14
| 03.25
| 23.17
| 568

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

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

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377

Sunshine probability S (Average daily sunshine hours) [LULEA]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

]June | July JAugust |Septembg¢October |NovembefDecember

[03.23 |03.02 [0427 |06.02 |07.28 |08.02 |09.36
[23.20 |23.49 [2228 |2041 |1855 |16.09 | 14.46
[0320 |03.04 |0431 |06.05 |07.31 |08.05 |09.39
[23.23 |23.48 |[2225 |20.38 |1852 |16.06 | 14.44
[03.18 |03.06 |04.34 |06.08 |07.34 |08.08 |09.42
[23.25 |23.46 [2221 |2034 |18.48 |16.03 | 14.42
|03.15 |03.08 |0437 |0611 |07.37 |08.11 | 09.44
2328 |23.44 [2218 |2031 |18.44 |16.00 | 14.40
[03.13 |03.10 |0440 |06.14 |07.40 |08.15 | 09.47
2330 |2342 [2215 |2027 |1841 |1557 |14.38
[03.41 |03.12 |0443 |06.17 |07.43 |08.18 | 09.49
2333 [2341 |[2211 |2023 |18.37 |1553 | 14.37
[03.09 |03.14 |0446 |0620 |07.46 |08.21 |09.52
[23.35 [23.39 |2208 |2020 |18.34 |1550 |14.35
[03.07 |03.16 |0450 |06.23 |07.49 |08.24 |09.54
[23.38 [23.36 [2205 |20.16 |18.31 |1547 |14.34
[03.05 [03.19 |0453 |06.26 |07.52 |08.27 |09.56
[23.40 [2334 [2201 |2013 |18.27 |1544 |14.32
[03.03 |0321 |0456 |06.28 |07.55 |08.31 |09.58
2342 |2332 |2158 |20.09 |1824 |1541 |14.31
[03.02 |03.24 |0459 |0631 |07.57 |08.34 |10.00
[23.44 [2330 |[21.54 |20.06 |18.20 |15.38 | 14.30
[03.00 |03.27 |0502 |0634 |08.00 |08.37 |10.02
[23.45 |2327 |2151 |20.02 |18.17 |15.35 | 14.29
[0258 0330 |05.05 |06.37 |08.03 |08.40 |10.04
[23.47 |2325 |21.48 |1959 |18.13 |15.32 |14.28
[0257 |03.32 |05.08 |06.40 |08.06 |08.44 |10.06
[23.49 |2322 |21.44 |1955 |18.10 |1529 |14.28
|0256 |03.35 |05.11 |06.43 |08.09 |08.47 |10.07
[2350 [23.19 [21.41 |1952 |18.06 |1526 | 14.27
0255 |03.38 |05.14 |06.46 |08.12 |08.50 | 10.09
[2351 [2317 |21.37 |19.48 |18.03 |1523 |14.26
|0254 0341 |0518 |06.48 |08.15 |0853 |10.10
[2352 [23.14 |21.34 |19.44 |17.59 |1521 | 14.26
|0254 0344 |0521 |0651 |08.18 |0857 |10.11
[2353 [2311 [21.30 |19.41 |17.56 |15.18 | 14.26
|02.54 0347 |0524 |0654 |08.21 |09.00 |10.12
2354 |23.08 [21.27 |19.37 |1753 |1515 | 14.26
0253 0350 |05.27 |0657 |08.24 |09.03 |10.13
[2354 [23.05 [21.23 |19.34 |17.49 |1512 |14.26
0254 0353 |0530 |07.00 |08.27 |09.06 |10.14
[2355 [23.02 [21.20 |19.30 |17.46 |15.10 | 14.26
|0254 | 0356 |05.33 |07.03 |08.31 |09.09 |10.15
[2355 |2259 |21.16 |19.27 |17.42 | 15.07 | 14.27
[0254 0359 |05.36 |07.05 |08.34 |09.12 |10.15
2355 |2256 [21.13 |19.23 |17.39 |15.04 | 14.27
|0255 0402 [0539 |07.08 |08.37 |09.15 |10.15
[2355 |2253 [21.09 |19.20 |17.36 |15.02 | 14.28
|02.56 | 04.05 |0542 |07.11 |07.40 |09.18 | 10.16
[2354 |2250 |21.06 |19.16 |16.32 |14.59 | 14.29
0257 0409 |0545 |07.14 |07.43 |09.22 |10.16
2354 |2247 [21.02 |19.13 |16.29 |1457 | 14.30
|0258 |0412 |0548 |07.17 |07.46 |09.25 |10.16
[2353 |2244 [2059 |19.09 |16.26 |14.55 | 14.31
[0259 0415 |0551 |07.20 |07.49 |09.27 |10.15
[2352 |2241 [2055 |19.06 |16.22 |14.52 | 14.32
[03.00 |0418 |0554 |07.23 |07.52 |09.30 |10.15
[2351 [2238 [2052 |19.02 |16.19 |14.50 | 14.34
[03.00 |0421 |0556 |07.25 |07.55 |09.33 |10.14
2350 |2234 |2048 |1859 |16.16 |14.48 | 14.35

| |04.24 0559 | |07.59 | | 10.14
I 2231  |2045 | 116.13 | | 14.37
| 622 | 607 | 508 | 393 | 305 | 199 | 139
0 0 0 0 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

221120317.06/44  WINAPRO ‘



Project:

Pajukoski tv-hanke

SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest) WTG: 21 - VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (3)

Assumptions for shadow calculations

|January |February|March

1]10.13
| 14.39
2]10.12
| 14.41
3]10.11
| 14.43
4110.10
| 14.45
5] 10.08
| 14.47
6] 10.07
| 14.49
71 10.05
| 14.52
8] 10.04
| 14.54
910.02
| 14.57

10 | 10.00
| 15.00

11 | 09.58
| 15.02

12 | 09.57
| 15.05

13 | 09.54
| 15.08

14 | 09.52
| 15.11

15 | 09.50
| 15.14

16 | 09.48
| 15.17

17 | 09.46
| 15.20

18 | 09.43
| 15.23

19 | 09.41
| 15.26

20 | 09.38
| 15.29
211 09.36
] 15.32
221 09.33
| 15.36
23109.30
| 15.39
241 09.28
| 15.42

25 | 09.25
| 15.45

26 ] 09.22
| 15.49
271 09.19
| 15.52
281 09.16
| 15.55

29 | 09.14
| 15.58

30 | 09.11
| 16.02

31 ]09.08
| 16.05

Potential sun hours | 172
Sum of minutes with flicker

0

| 09.05
| 16.08
| 09.02
| 16.12
| 08.59
| 16.15
| 08.56
| 16.18
| 08.52
| 16.22
| 08.49
| 16.25
| 08.46
| 16.28
| 08.43
| 16.31
| 08.40
| 16.35
| 08.37
| 16.38
| 08.33
| 16.41
| 08.30
| 16.44
| 08.27
| 16.48
| 08.24
| 16.51
| 08.20
| 16.54
| 08.17
| 16.57
| 08.14
| 17.01
| 08.10
| 17.04
| 08.07
| 17.07
| 08.04
| 17.10
| 08.00
| 17.13
| 07.57
| 17.17
| 07.54
| 17.20
| 07.50
| 17.23
| 07.47
| 17.26
| 07.43
| 17.29
| 07.40
| 17.32
| 07.37
| 17.35

238

0

] 07.33
]17.38
] 07.30
|17.41
] 07.26
| 17.44
] 07.23
| 17.47
] 07.19
| 1751
| 07.16
| 17.54
] 07.12
| 17.57
] 07.09
| 18.00
] 07.05
| 18.03
] 07.02
| 18.06
| 06.58
| 18.09
] 06.55
| 18.12
] 06.51
| 18.15
| 06.48
| 18.18
] 06.44
|18.21
] 06.41
| 18.24
] 06.37
| 18.26
| 06.34
] 18.29
| 06.30
| 18.32
] 06.27
| 18.35
] 06.23
| 18.38
] 06.20
| 18.41
] 06.16
| 18.44
| 06.13
| 18.47
] 06.09
| 18.50
| 06.06
| 18.53
] 06.02
| 18.56
] 05.58
| 18.59
| 06.55
| 20.02
] 06.51
| 20.05
| 06.48
| 20.08
| 363

0

| April

| 06.44
| 20.11
| 06.41
| 20.14
| 06.37
| 20.17
| 06.34
| 20.20
| 06.30
| 20.23
| 06.27
| 20.26
| 06.23
| 20.29
| 06.20
| 20.32
| 06.16
| 20.35
| 06.12
| 20.38
| 06.09
| 20.41
| 06.05
| 20.44
| 06.02
| 20.47
| 05.58
| 20.50
| 05.55
| 20.53
| 05.51
| 20.56
| 05.48
| 20.59
| 05.44
| 21.02
| 05.41
| 21.05
| 05.37
| 21.08
| 05.34
| 21.11
| 05.30
| 21.14
| 05.27
| 21.17
| 05.23
| 21.20
| 05.20
| 21.24
| 05.16
| 21.27
| 05.13
| 21.30
| 05.09
| 21.33
| 05.06
| 21.36
| 05.03
| 21.39
|
|
| 451

0

| May

| 04.59
| 21.42
| 04.56
| 21.46
| 04.52
| 21.49
| 04.49
| 21.52
| 04.46
| 21.55
| 04.42
| 21.59
| 04.39
| 22.02
| 04.35
| 22.05
| 04.32
| 22.08
| 04.29
| 22.11
| 04.25
| 22.15
| 04.22
| 22.18
| 04.19
| 22.21
| 04.16
| 22.24
| 04.12
| 22.28
| 04.09
| 22.31
| 04.06
| 22.34
| 04.03
| 22.37
| 04.00
| 22.40
| 03.57
| 22.44
| 03.54
| 22.47
| 03.51
| 22.50
| 03.48
| 22.53
| 03.45
| 22.56
| 03.42
| 22.59
| 03.39
| 23.02
| 03.36
| 23.05
| 03.33
| 23.08
| 03.30
| 23.11
| 03.28
| 23.14
| 03.25
| 23.17
| 568

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

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

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377

Sunshine probability S (Average daily sunshine hours) [LULEA]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

]June | July JAugust |Septembg¢October |NovembefDecember

[03.23 |03.02 [0427 |06.02 |07.28 |08.02 |09.36
[23.20 |23.49 [2228 |2041 |1855 |16.09 | 14.46
[0320 |03.04 |0431 |06.05 |07.31 |08.05 |09.39
[23.23 |23.48 |[2225 |20.38 |1851 |16.06 | 14.44
[03.18 |03.05 |0434 |06.08 |07.34 |08.08 |09.42
2325 |23.46 [2221 |2034 |18.48 |16.03 | 14.42
[03.15 [03.07 |0437 |0611 |07.37 |08.11 | 09.44
2328 |23.44 [2218 |2031 |18.44 |16.00 | 14.40
[03.13 |03.09 |0440 |06.14 |07.40 |08.15 | 09.47
[2331 |2343 |[2215 |2027 |1841 |1556 | 14.38
[03.41 |03.12 |0443 |06.17 |07.43 |08.18 | 09.49
2333 [2341 |[2211 |2023 |18.37 |1553 | 14.37
[03.09 |03.14 |0446 |0620 |07.46 |08.21 |09.52
[23.35 [23.39 |2208 |2020 |18.34 |1550 |14.35
[03.07 |03.16 |0449 |0623 |07.49 |08.24 |09.54
[23.38 [23.37 [2205 |20.16 |18.30 |1547 |14.34
[03.05 [03.19 |0453 |06.25 |07.52 |08.27 |09.56
[23.40 [2334 [2201 |2013 |18.27 |1544 |14.32
[03.03 |0321 |0456 |06.28 |07.54 |08.31 |09.58
2342 |2332 |21.58 |20.09 |1824 |1541 |14.31
[03.02 |03.24 |0459 |0631 |07.57 |08.34 |10.00
[23.44 [2330 |[21.54 |20.06 |18.20 |15.38 | 14.30
[03.00 |03.27 |0502 |0634 |08.00 |08.37 |10.02
[23.46 |23.27 |2151 |20.02 |18.17 |15.35 | 14.29
[0257 0329 |05.05 |06.37 |08.03 |08.40 |10.04
[23.47 |2325 |21.48 |1959 |18.13 |15.32 |14.28
|0256 |03.32 |05.08 |06.40 |08.06 |08.44 |10.06
[23.49 |2322 |21.44 |1955 |18.10 |1529 | 14.27
|0255 |03.35 |05.11 |06.43 |08.09 |08.47 |10.07
[2350 [2319 [21.41 |1952 |18.06 |1526 | 14.27
0255 |03.38 |05.14 |0645 |08.12 |08.50 | 10.09
[2351 [2317 |21.37 |19.48 |18.03 |1523 |14.26
|0254 0341 |0517 |06.48 |08.15 |0853 |10.10
[2352 [23.14 |21.34 |19.44 |17.59 |15.20 | 14.26
|0254 | 0344 |0520 |0651 |08.18 |0857 |10.11
[2353 [2311 [21.30 |19.41 |17.56 |15.18 | 14.26
|0253 0347 |0524 |0654 |08.21 |09.00 |10.12
2354 |23.08 [21.27 |19.37 |1753 |1515 | 14.26
0253 0350 |05.27 |0657 |08.24 |09.03 |10.13
[2355 [23.05 [21.23 |19.34 |17.49 |1512 | 14.26
0253 0353 |0530 |07.00 |08.27 |09.06 |10.14
[2355 [23.02 [21.20 |19.30 |17.46 |15.09 | 14.26
|0254 0356 |05.33 |07.03 |08.31 |09.09 |10.15
[2355 |2259 |21.16 |19.27 |17.42 | 15.07 | 14.27
[0254 0359 |05.36 |07.05 |08.34 |09.12 |10.15
2355 |2256 [21.13 |19.23 |17.39 |15.04 | 14.27
0255 0402 [0539 |07.08 |08.37 |09.15 |10.16
[2355 |2253 [21.09 |19.20 |17.36 |15.02 | 14.28
|02.55 | 04.05 |0542 |07.11 |07.40 |09.19 | 10.16
[2355 [2250 [21.06 |19.16 |16.32 |14.59 | 14.29
| 0256 | 0408 |0545 |07.14 |07.43 |09.22 |10.16
2354 |2247 [21.02 |19.13 |16.29 |1457 | 14.30
|0258 |0412 |0548 |07.17 |07.46 |09.25 |10.16
[2353 |2244 [2059 |19.09 |16.26 |14.54 | 14.31
[0259 0415 |0551 |07.20 |07.49 |09.28 |10.15
[2353 |2241 [2055 |19.06 |16.22 |14.52 | 14.32
[03.00 |0418 |0553 |07.23 |07.52 |09.30 |10.15
2352 [2238 [2052 |19.02 |16.19 |14.50 | 14.33
[03.00 |0421 |0556 |07.25 |07.55 |09.33 |10.15
2350 |2234 |2048 |1858 |16.16 |14.48 | 14.35

| |04.24 0559 | |07.59 | | 10.14
I 2231  |2045 | 116.13 | | 14.37
| 622 | 607 | 508 | 393 | 305 | 199 | 138
0 0 0 0 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

221120317.06/4s  WINAPRO ‘



Project:

Pajukoski tv-hanke

SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest) WTG: 22 - VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (4)

Assumptions for shadow calculations

|January |February|March

1]10.13
| 14.39
2]10.12
| 14.41
3]10.11
| 14.43
4110.10
| 14.45
5] 10.08
| 14.47
6] 10.07
| 14.49
71 10.05
| 14.52
8] 10.04
| 14.54
910.02
| 14.57

10 | 10.00
| 15.00

11 | 09.58
| 15.02

12 | 09.56
| 15.05

13 | 09.54
| 15.08

14 | 09.52
| 15.11

15 | 09.50
| 15.14

16 | 09.48
| 15.17

17 | 09.45
| 15.20

18 | 09.43
| 15.23

19 | 09.41
| 15.26

20 | 09.38
| 15.29
211 09.36
] 15.32
221 09.33
| 15.35
23109.30
| 15.39
241 09.28
| 15.42

25 | 09.25
| 15.45

26 ] 09.22
| 15.48
271 09.19
| 15.52
281 09.16
| 15.55

29 ] 09.13
| 15.58

30 | 09.11
| 16.02

31 ]09.08
| 16.05

Potential sun hours | 172
Sum of minutes with flicker

0

| 09.05
| 16.08
| 09.02
| 16.12
| 08.59
| 16.15
| 08.55
| 16.18
| 08.52
| 16.21
| 08.49
| 16.25
| 08.46
| 16.28
| 08.43
| 16.31
| 08.40
| 16.35
| 08.37
| 16.38
| 08.33
| 16.41
| 08.30
| 16.44
| 08.27
| 16.48
| 08.24
| 16.51
| 08.20
| 16.54
| 08.17
| 16.57
| 08.14
| 17.01
| 08.10
| 17.04
| 08.07
| 17.07
| 08.04
| 17.10
| 08.00
| 17.13
| 07.57
| 17.16
| 07.54
| 17.20
| 07.50
| 17.23
| 07.47
| 17.26
| 07.43
| 17.29
| 07.40
| 17.32
| 07.36
| 17.35

238

0

] 07.33
]17.38
] 07.30
|17.41
] 07.26
| 17.44
] 07.23
| 17.47
] 07.19
] 17.50
| 07.16
| 17.53
] 07.12
| 17.57
] 07.09
| 18.00
] 07.05
| 18.03
] 07.02
| 18.06
| 06.58
| 18.09
] 06.55
| 18.12
] 06.51
| 18.15
| 06.48
| 18.18
] 06.44
] 18.20
] 06.41
| 18.23
| 06.37
| 18.26
| 06.34
] 18.29
| 06.30
| 18.32
] 06.27
| 18.35
] 06.23
| 18.38
] 06.20
| 18.41
] 06.16
| 18.44
| 06.13
| 18.47
] 06.09
| 18.50
] 06.05
| 18.53
] 06.02
| 18.56
] 05.58
| 18.59
| 06.55
| 20.02
] 06.51
| 20.05
| 06.48
| 20.08
| 363

0

| April

| 06.44
| 20.11
| 06.41
| 20.14
| 06.37
| 20.17
| 06.34
| 20.20
| 06.30
| 20.23
| 06.27
| 20.26
| 06.23
| 20.29
| 06.19
| 20.32
| 06.16
| 20.35
| 06.12
| 20.38
| 06.09
| 20.41
| 06.05
| 20.44
| 06.02
| 20.47
| 05.58
| 20.50
| 05.55
| 20.53
| 05.51
| 20.56
| 05.48
| 20.59
| 05.44
| 21.02
| 05.41
| 21.05
| 05.37
| 21.08
| 05.34
| 21.11
| 05.30
| 21.14
| 05.27
| 21.17
| 05.23
| 21.20
| 05.20
| 21.23
| 05.16
| 21.27
| 05.13
| 21.30
| 05.09
| 21.33
| 05.06
| 21.36
| 05.03
| 21.39
|
|
| 451

0

| May

| 04.59
| 21.42
| 04.56
| 21.46
| 04.52
| 21.49
| 04.49
| 21.52
| 04.45
| 21.55
| 04.42
| 21.58
| 04.39
| 22.02
| 04.35
| 22.05
| 04.32
| 22.08
| 04.29
| 22.11
| 04.25
| 22.15
| 04.22
| 22.18
| 04.19
| 22.21
| 04.16
| 22.24
| 04.12
| 22.28
| 04.09
| 22.31
| 04.06
| 22.34
| 04.03
| 22.37
| 04.00
| 22.40
| 03.57
| 22.44
| 03.54
| 22.47
| 03.51
| 22.50
| 03.48
| 22.53
| 03.45
| 22.56
| 03.42
| 22.59
| 03.39
| 23.02
| 03.36
| 23.05
| 03.33
| 23.08
| 03.30
| 23.11
| 03.28
| 23.14
| 03.25
| 23.17
| 568

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

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

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377

Sunshine probability S (Average daily sunshine hours) [LULEA]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

]June | July JAugust |Septembg¢October |NovembefDecember

[03.22 |03.02 |0427 |06.02 |07.28 |08.02 |09.36
[23.20 |23.49 [2228 |2041 |1855 |16.09 | 14.46
[0320 |03.03 |0430 |06.05 |07.31 |08.05 |09.39
[23.23 |23.48 |22.24 |20.38 |1851 |16.06 | 14.44
[03.18 |03.05 |0434 |06.08 |07.34 |08.08 |09.42
2325 |23.46 [2221 |2034 |18.48 |16.03 | 14.42
[03.15 [03.07 |0437 |0611 |07.37 |08.11 | 09.44
2328 |23.44 [2218 |20.30 |18.44 |16.00 | 14.40
[03.13 | 03.09 |0440 |06.14 |07.40 |08.15 | 09.47
2330 [2343 [2215 |2027 |1841 |1556 | 14.38
[03.41 |03.12 |0443 |06.17 |07.43 |08.18 | 09.49
2333 [2341 |[2211 |2023 |18.37 |1553 | 14.37
[03.09 |03.14 |0446 |0620 |07.46 |08.21 |09.52
[23.35 [23.39 |2208 |2020 |18.34 |1550 |14.35
[03.07 |03.16 |0449 |0623 |07.49 |08.24 |09.54
[23.38 [23.36 [2204 |20.16 |18.30 |1547 |14.34
[03.05 [03.19 |0453 |06.25 |07.51 |08.27 |09.56
[23.40 |2334 [2201 |2013 |18.27 |1544 |14.32
[03.03 |0321 |0456 |06.28 |07.54 |08.31 |09.58
2342 |2332 |2158 |20.09 |1823 |1541 |14.31
[03.01 |0324 |0459 |0631 |07.57 |08.34 |10.00
2344 2330 |21.54 |2006 |18.20 |15.38 |14.30
[03.00 |03.27 |0502 |0634 |08.00 |08.37 |10.02
[23.46 |23.27 |2151 |20.02 |18.17 |15.35 | 14.29
[0257 0329 |05.05 |06.37 |08.03 |08.40 |10.04
[23.47 |2325 |21.47 |1959 |18.13 |1532 |14.28
|0256 |03.32 |05.08 |06.40 |08.06 |08.44 |10.06
[23.49 |2322 |21.44 |1955 |18.10 |1529 | 14.27
|0255 |03.35 |05.11 |06.43 |08.09 |08.47 |10.07
[2350 [2319 [21.41 |1951 |18.06 |1526 | 14.27
0255 |03.38 |05.14 |0645 |08.12 |08.50 | 10.09
[2351 [2317 |21.37 |19.48 |18.03 |1523 |14.26
|0254 0341 |0517 |06.48 |08.15 |0853 |10.10
[2352 [23.14 |21.34 |19.44 |17.59 |15.20 | 14.26
|0254 | 0344 |0520 |0651 |08.18 |0856 |10.11
[2353 [2311 [21.30 |19.41 |17.56 |15.18 | 14.26
|02.53 | 0347 |0523 |0654 |08.21 |09.00 |10.12
2354 |23.08 [21.27 |19.37 |1752 |1515 | 14.26
[0253 |0350 |05.26 |0657 |08.24 |09.03 |10.13
[2354 [23.05 [21.23 |19.34 |17.49 |1512 | 14.26
0253 0353 |0530 |07.00 |08.27 |09.06 |10.14
[2355 [23.02 [21.20 |19.30 |17.46 |15.09 | 14.26
|0254 0356 |05.33 |07.02 |08.30 |09.09 |10.15
[2355 [2259 [21.16 |19.27 |17.42 | 15.07 | 14.27
[0254 0359 |05.36 |07.05 |08.34 |09.12 |10.15
2355 |2256 [21.13 |19.23 |17.39 |15.04 | 14.27
|0255 0402 [0539 |07.08 |08.37 |09.15 |10.15
[2355 |2253 [21.09 |19.20 |17.36 |15.02 | 14.28
|02.55 | 04.05 |0542 |07.11 |07.40 |09.18 | 10.16
[2355 [2250 [21.06 |19.16 |16.32 |14.59 | 14.29
| 0256 | 0408 |0545 |07.14 |07.43 |09.21 |10.16
2354|2247 [21.02 |19.13 |16.29 |1457 | 14.30
|0257 | 0411 |0547 |07.17 |07.46 |09.24 |10.16
[2353 |2244 [2059 |19.09 |16.26 |14.54 | 14.31
[0259 0415 |0550 |07.20 |07.49 |09.27 |10.15
[2352 |2241 |2055 |19.05 |16.22 |1452 | 14.32
[03.00 |0418 |0553 |07.22 |07.52 |09.30 |10.15
2351 [2237 [2052 |19.02 |16.19 |1450 | 14.33
[03.00 |0421 |0556 |07.25 |07.55 |09.33 |10.14
2350 |2234 |2048 |1858 |16.16 |14.48 | 14.35

| |04.24 0559 | |07.59 | | 10.14
I 2231  |2045 | 11612 | | 14.36
| 622 | 607 | 508 | 393 | 305 | 199 | 138
0 0 0 0 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

221120317.06/46  WINAPRO ‘



Project:

Pajukoski tv-hanke

SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest) WTG: 23 - VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (5)

Assumptions for shadow calculations

|January |February|March

1]10.13
| 14.39
2]10.12
| 14.41
3]10.11
| 14.43
4110.10
| 14.45
5] 10.08
| 14.47
6] 10.07
| 14.49
71 10.05
| 14.52
8] 10.04
| 14.54
910.02
| 14.57

10 | 10.00
| 15.00

11 | 09.58
| 15.02

12 | 09.56
| 15.05

13 | 09.54
| 15.08

14 | 09.52
| 15.11

15 | 09.50
| 15.14

16 | 09.48
| 15.17

17 | 09.45
| 15.20

18 | 09.43
| 15.23

19 | 09.41
| 15.26

20 | 09.38
| 15.29
211 09.36
] 15.32
221 09.33
| 15.35
23109.30
| 15.39
241 09.28
| 15.42

25 | 09.25
| 15.45

26 ] 09.22
| 15.48
271 09.19
| 15.52
281 09.16
| 15.55

29 ] 09.13
| 15.58

30 | 09.10
| 16.02

31 ]09.08
| 16.05

Potential sun hours | 172
Sum of minutes with flicker

0

| 09.05
| 16.08
| 09.02
| 16.11
| 08.58
| 16.15
| 08.55
| 16.18
| 08.52
| 16.21
| 08.49
| 16.25
| 08.46
| 16.28
| 08.43
| 16.31
| 08.40
| 16.35
| 08.37
| 16.38
| 08.33
| 16.41
| 08.30
| 16.44
| 08.27
| 16.48
| 08.24
| 16.51
| 08.20
| 16.54
| 08.17
| 16.57
| 08.14
| 17.01
| 08.10
| 17.04
| 08.07
| 17.07
| 08.04
| 17.10
| 08.00
| 17.13
| 07.57
| 17.16
| 07.53
| 17.20
| 07.50
| 17.23
| 07.47
| 17.26
| 07.43
| 17.29
| 07.40
| 17.32
| 07.36
| 17.35

238

0

] 07.33
]17.38
] 07.30
|17.41
] 07.26
| 17.44
] 07.23
| 17.47
] 07.19
] 17.50
| 07.16
| 17.53
] 07.12
| 17.56
] 07.09
| 18.00
] 07.05
| 18.03
] 07.02
| 18.06
| 06.58
| 18.09
] 06.55
| 18.12
] 06.51
| 18.14
| 06.48
| 18.17
] 06.44
] 18.20
] 06.41
| 18.23
| 06.37
| 18.26
| 06.34
] 18.29
| 06.30
| 18.32
] 06.27
| 18.35
] 06.23
| 18.38
] 06.20
| 18.41
] 06.16
| 18.44
| 06.13
| 18.47
] 06.09
| 18.50
] 06.05
| 18.53
] 06.02
| 18.56
] 05.58
| 18.59
| 06.55
| 20.02
] 06.51
| 20.05
| 06.48
| 20.08
| 363

0

| April

| 06.44
| 20.11
| 06.41
| 20.14
| 06.37
| 20.17
| 06.34
| 20.20
| 06.30
| 20.23
| 06.26
| 20.25
| 06.23
| 20.28
| 06.19
| 20.31
| 06.16
| 20.34
| 06.12
| 20.37
| 06.09
| 20.40
| 06.05
| 20.43
| 06.02
| 20.47
| 05.58
| 20.50
| 05.55
| 20.53
| 05.51
| 20.56
| 05.48
| 20.59
| 05.44
| 21.02
| 05.41
| 21.05
| 05.37
| 21.08
| 05.34
| 21.11
| 05.30
| 21.14
| 05.27
| 21.17
| 05.23
| 21.20
| 05.20
| 21.23
| 05.16
| 21.27
| 05.13
| 21.30
| 05.09
| 21.33
| 05.06
| 21.36
| 05.02
| 21.39
|
|
| 451

0

| May

| 04.59
| 21.42
| 04.56
| 21.46
| 04.52
| 21.49
| 04.49
| 21.52
| 04.45
| 21.55
| 04.42
| 21.58
| 04.39
| 22.02
| 04.35
| 22.05
| 04.32
| 22.08
| 04.29
| 22.11
| 04.25
| 22.15
| 04.22
| 22.18
| 04.19
| 22.21
| 04.16
| 22.24
| 04.12
| 22.27
| 04.09
| 22.31
| 04.06
| 22.34
| 04.03
| 22.37
| 04.00
| 22.40
| 03.57
| 22.43
| 03.54
| 22.47
| 03.50
| 22.50
| 03.47
| 22.53
| 03.45
| 22.56
| 03.42
| 22.59
| 03.39
| 23.02
| 03.36
| 23.05
| 03.33
| 23.08
| 03.30
| 23.11
| 03.28
| 23.14
| 03.25
| 23.17
| 568

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

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

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377

Sunshine probability S (Average daily sunshine hours) [LULEA]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

]June | July JAugust |Septembg¢October |NovembefDecember

[03.22 |03.02 |0427 |06.02 |07.28 |08.02 |09.36
[23.20 |23.49 [2228 |2041 |1855 |16.09 | 14.46
[0320 |03.03 |0430 |06.05 |07.31 |08.05 |09.39
[23.23 |23.48 |22.24 |20.38 |1851 |16.06 | 14.44
[03.18 |03.05 |0434 |06.08 |07.34 |08.08 |09.41
2325 |23.46 [2221 |2034 |18.48 |16.03 | 14.42
[03.15 [03.07 |0437 |0611 |07.37 |08.11 | 09.44
2328 |23.44 [2218 |20.30 |18.44 |16.00 | 14.40
[03.13 | 03.09 |0440 |06.14 |07.40 |08.14 | 09.47
[23.30 |2342 [2214 |2027 |1841 |1556 | 14.38
[03.41 |03.12 |0443 |06.17 |07.43 |08.18 | 09.49
2333 [2341 |[2211 |2023 |18.37 |1553 | 14.37
[03.09 |03.14 |0446 |0620 |07.46 |08.21 |09.52
[23.35 [23.38 |2208 |2020 |18.34 |1550 |14.35
[03.07 |03.16 |04.49 |0622 |07.48 |08.24 |09.54
[23.37 |23.36 |2204 |20.16 |18.30 |1547 |14.34
[03.05 [03.19 |0453 |06.25 |07.51 |08.27 |09.56
[23.40 |2334 [2201 |2013 |18.27 |1544 |14.32
[03.03 |0321 |0456 |06.28 |07.54 |08.31 |09.58
2342 |2332 |2158 |20.09 |1823 |1541 |14.31
[03.01 |0324 |0459 |0631 |07.57 |08.34 |10.00
[23.44 2329 |21.54 |20.06 |18.20 |15.38 | 14.30
[03.00 |03.27 |0502 |0634 |08.00 |0837 |10.02
[23.45 |2327 |2151 |20.02 |18.16 |15.35 | 14.29
[0257 0329 |05.05 |06.37 |08.03 |08.40 |10.04
[23.47 |2324 |21.47 |1959 |18.13 |1532 |14.28
|0256 |03.32 |05.08 |06.40 |08.06 |08.44 |10.06
[23.49 |2322 |21.44 |1955 |18.10 |1529 | 14.27
|0255 |03.35 |05.11 |06.43 |08.09 |08.47 |10.07
[2350 [2319 [21.41 |1951 |18.06 |1526 | 14.27
0255 |03.38 |05.14 |0645 |08.12 |08.50 | 10.09
[2351 [2317 |21.37 |19.48 |18.03 |1523 |14.26
|0254 0341 |0517 |06.48 |08.15 |0853 |10.10
[2352 [23.14 |21.34 |19.44 |17.59 |15.20 | 14.26
[0253 | 0344 |0520 |0651 |08.18 |0856 |10.11
[2353 [2311 [21.30 |19.41 |17.56 |15.18 | 14.26
|02.53 | 0347 |0523 |0654 |08.21 |09.00 |10.12
2354 |23.08 [21.27 |19.37 |1752 |1515 | 14.26
[0253 |0350 |05.26 |0657 |08.24 |09.03 |10.13
[2354 [23.05 [21.23 |19.34 |17.49 |1512 | 14.26
0253 0353 |0529 |07.00 |08.27 |09.06 |10.14
[2355 [23.02 [21.20 |19.30 |17.46 |15.09 | 14.26
|0254 0356 |05.33 |07.02 |08.30 |09.09 |10.15
[2355 |2259 [21.16 |19.27 |17.42 | 15.07 | 14.26
[0254 0359 |05.36 |07.05 |08.33 |09.12 |10.15
2355 |2256 [21.13 |19.23 |17.39 |15.04 | 14.27
|0255 0402 [0539 |07.08 |08.37 |09.15 |10.15
[2355 |2253 [21.09 |19.20 |17.36 |15.02 | 14.28
|02.55 | 04.05 |0542 |07.11 |07.40 |09.18 | 10.16
[2354 |2250 [21.06 |19.16 |16.32 |14.59 | 14.29
0256 | 0408 |0544 |07.14 |07.43 |09.21 |10.16
2354 |2247 |21.02 |19.12 |16.29 |1457 | 14.30
|0257 | 0411 |0547 |07.17 |07.46 |09.24 |10.16
[2353 |2244 [2059 |19.09 |16.26 |14.54 | 14.31
[0259 0415 |0550 |07.20 |07.49 |09.27 |10.15
[2352 |2241 |2055 |19.05 |16.22 |1452 | 14.32
|03.00 |0418 |0553 |07.22 |07.52 |09.30 |10.15
2351 [2237 [2052 |19.02 |16.19 |1450 | 14.33
[03.00 |04.21 |0556 |07.25 |07.55 |09.33 |10.14
2350 |2234 |2048 |1858 |16.16 |14.48 | 14.35

| |04.24 0559 | |07.59 | | 10.14
I 2231  |2045 | 11612 | | 14.36
| 622 | 607 | 508 | 393 | 305 | 199 | 138
0 0 0 0 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

221120217.06/47  WINAPRO ‘



Project:

Pajukoski tv-hanke

SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest) WTG: 24 - VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (6)

Assumptions for shadow calculations

|January |February|March

1]10.13
| 14.39
2]10.12
| 14.41
3]10.11
| 14.43
4] 10.09
| 14.45
5] 10.08
| 14.47
6] 10.07
| 14.49
71 10.05
| 14.52
8] 10.04
| 14.54
910.02
| 14.57

10 | 10.00
| 15.00

11 | 09.58
| 15.02

12 | 09.56
| 15.05

13 | 09.54
| 15.08

14 | 09.52
| 15.11

15 | 09.50
| 15.14

16 | 09.48
| 15.17

17 | 09.45
| 15.20

18 | 09.43
| 15.23

19 | 09.40
| 15.26

20 | 09.38
| 15.29
21109.35
] 15.32
221 09.33
| 15.35
23109.30
| 15.39
24| 09.27
| 15.42

25 | 09.25
| 15.45

26 ] 09.22
| 15.48
271 09.19
| 15.52
281 09.16
| 15.55

29 ] 09.13
| 15.58

30 | 09.10
| 16.02

31 ] 09.07
| 16.05

Potential sun hours | 172
Sum of minutes with flicker

0

| 09.04
| 16.08
| 09.01
| 16.11
| 08.58
| 16.15
| 08.55
| 16.18
| 08.52
| 16.21
| 08.49
| 16.25
| 08.46
| 16.28
| 08.43
| 16.31
| 08.40
| 16.35
| 08.36
| 16.38
| 08.33
| 16.41
| 08.30
| 16.44
| 08.27
| 16.48
| 08.23
| 16.51
| 08.20
| 16.54
| 08.17
| 16.57
| 08.14
| 17.01
| 08.10
| 17.04
| 08.07
| 17.07
| 08.04
| 17.10
| 08.00
| 17.13
| 07.57
| 17.16
| 07.53
| 17.20
| 07.50
| 17.23
| 07.47
| 17.26
| 07.43
| 17.29
| 07.40
| 17.32
| 07.36
| 17.35

238

0

] 07.33
]17.38
] 07.29
|17.41
] 07.26
| 17.44
] 07.23
| 17.47
] 07.19
] 17.50
| 07.16
| 17.53
] 07.12
| 17.56
] 07.09
] 17.59
] 07.05
| 18.02
] 07.02
| 18.05
] 06.58
| 18.08
] 06.55
] 18.11
] 06.51
| 18.14
| 06.48
| 18.17
] 06.44
] 18.20
] 06.41
| 18.23
| 06.37
| 18.26
| 06.34
] 18.29
| 06.30
| 18.32
] 06.27
| 18.35
] 06.23
| 18.38
] 06.20
| 18.41
] 06.16
| 18.44
] 06.12
| 18.47
] 06.09
| 18.50
] 06.05
| 18.53
] 06.02
| 18.56
] 05.58
| 18.59
| 06.55
| 20.02
] 06.51
| 20.05
| 06.48
| 20.08
| 363

0

| April

| 06.44
| 20.11
| 06.41
| 20.14
| 06.37
| 20.16
| 06.34
| 20.19
| 06.30
| 20.22
| 06.26
| 20.25
| 06.23
| 20.28
| 06.19
| 20.31
| 06.16
| 20.34
| 06.12
| 20.37
| 06.09
| 20.40
| 06.05
| 20.43
| 06.02
| 20.46
| 05.58
| 20.49
| 05.55
| 20.52
| 05.51
| 20.56
| 05.48
| 20.59
| 05.44
| 21.02
| 05.41
| 21.05
| 05.37
| 21.08
| 05.34
| 21.11
| 05.30
| 21.14
| 05.27
| 21.17
| 05.23
| 21.20
| 05.20
| 21.23
| 05.16
| 21.26
| 05.13
| 21.30
| 05.09
| 21.33
| 05.06
| 21.36
| 05.02
| 21.39
|
|
| 451

0

| May

| 04.59
| 21.42
| 04.56
| 21.45
| 04.52
| 21.49
| 04.49
| 21.52
| 04.45
| 21.55
| 04.42
| 21.58
| 04.39
| 22.01
| 04.35
| 22.05
| 04.32
| 22.08
| 04.29
| 22.11
| 04.25
| 22.14
| 04.22
| 22.18
| 04.19
| 22.21
| 04.16
| 22.24
| 04.12
| 22.27
| 04.09
| 22.31
| 04.06
| 22.34
| 04.03
| 22.37
| 04.00
| 22.40
| 03.57
| 22.43
| 03.54
| 22.47
| 03.50
| 22.50
| 03.47
| 22.53
| 03.45
| 22.56
| 03.42
| 22.59
| 03.39
| 23.02
| 03.36
| 23.05
| 03.33
| 23.08
| 03.30
| 23.11
| 03.28
| 23.14
| 03.25
| 23.17
| 568

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

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

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377

Sunshine probability S (Average daily sunshine hours) [LULEA]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

]June | July JAugust |Septembg¢October |NovembefDecember

[03.22 |03.02 |0427 |06.02 |07.28 |08.02 |09.36
[23.20 |23.49 [2228 |2041 |1855 |16.09 | 14.46
[0320 |03.04 |0430 |06.05 |07.31 |08.05 |09.39
[23.22 |2347 |2224 |20.37 |1851 |16.06 | 14.44
[03.18 |03.05 |0434 |06.08 |07.34 |08.08 |09.41
2325 |23.46 [2221 |2034 |18.48 |16.03 | 14.42
[03.15 [03.07 |0437 |0611 |07.37 |08.11 | 09.44
2328 |23.44 [2218 |20.30 |18.44 |16.00 | 14.40
[03.13 | 03.09 |0440 |06.14 |07.40 |08.14 | 09.47
[23.30 |2342 [2214 |2027 |1841 |1556 | 14.38
[03.41 |03.12 |0443 |06.17 |07.43 |08.18 | 09.49
[23.33 [23.40 |[2211 |2023 |18.37 |1553 | 14.37
[03.09 |03.14 |0446 |0620 |07.46 |0821 |0951
[23.35 [23.38 |2208 |2020 |18.34 |1550 |14.35
[03.07 |03.16 |04.49 |0622 |07.48 |08.24 |09.54
[23.37 |23.36 |2204 |20.16 |18.30 |1547 |14.34
[03.05 [03.19 |0453 |06.25 |07.51 |08.27 |09.56
[23.39 [2334 [2201 |2013 |18.27 |1544 |14.32
[03.03 |0321 |0456 |06.28 |07.54 |08.31 |09.58
2342 |2332 |2158 |20.09 |1823 |1541 |14.31
[03.01 |0324 |0459 |0631 |07.57 |08.34 |10.00
2343 [23.29 |21.54 |2006 |18.20 |15.38 |14.30
[03.00 |0327 |0502 |0634 |08.00 |08.37 |10.02
[23.45 |2327 |2151 |20.02 |18.16 |15.35 | 14.29
[0257 0329 |05.05 |06.37 |08.03 |08.40 |10.04
[23.47 |2324 |21.47 |1958 |18.13 |1532 |14.28
|0256 |03.32 |05.08 |06.40 |08.06 |08.43 |10.06
[23.48 |2322 |21.44 |1955 |18.10 |1529 | 14.27
|0255 0335 |05.11 |06.42 |08.09 |08.47 |10.07
[2350 [23.19 [21.40 |1951 |18.06 |1526 | 14.27
0255 |03.38 |05.14 |0645 |08.12 |08.50 | 10.09
[2351 [23.16 |21.37 |19.48 |18.03 |1523 |14.26
|0254 0341 |0517 |0648 |08.15 |0853 |10.10
[2352 [23.14 |21.34 |19.44 |17.59 |15.20 | 14.26
|0254 | 0344 |0520 |0651 |08.18 |0856 |10.11
[2353 [2311 [21.30 |19.41 |17.56 |15.18 | 14.26
|0253 0347 |0523 |0654 |08.21 |0859 |10.12
2354 |23.08 [21.27 |19.37 |1752 |1515 | 14.26
[0253 |0350 |05.26 |0657 |08.24 |09.03 |10.13
[2354 [23.05 [21.23 |19.34 |17.49 |1512 | 14.26
0253 0353 |0529 |07.00 |08.27 |09.06 |10.14
2355 [23.02 |21.20 |19.30 |17.46 |15.09 |14.26
|0254 | 0356 |05.32 |07.02 |08.30 |09.09 |10.14
[2355 [2259 |21.16 |19.27 |17.42 | 15.07 | 14.27
[0254 0359 |05.35 |07.05 |08.33 |09.12 |10.15
2355 |2256 [21.13 |19.23 |17.39 |15.04 | 14.27
|0255 |0402 [0538 |07.08 |08.36 |09.15 |10.15
[2355 |2253 [21.09 |19.19 |17.36 |15.02 | 14.28
|02.55 | 04.05 |0541 |07.11 |07.40 |09.18 | 10.15
[2354 |2250 [21.06 |19.16 |16.32 |14.59 | 14.29
| 0256 | 0408 |0544 |07.14 |07.43 |09.21 |10.15
2354 |2247 |21.02 |19.12 |16.29 |1457 | 14.30
|0258 |0411 |05.47 |07.17 |07.46 |09.24 |10.15
[2353 |2244 [2059 |19.09 |16.26 |14.54 | 14.31
[0259 0415 |0550 |07.20 |07.49 |09.27 |10.15
[2352 [2240 |2055 |19.05 |16.22 |1452 | 14.32
[03.00 |0418 |0553 |07.22 |07.52 |09.30 |10.15
2351 [2237 [2052 |19.02 |16.19 |1450 | 14.33
[03.00 |0421 |0556 |07.25 |07.55 |09.33 |10.14
2350 |2234 |2048 |1858 |16.16 |14.48 | 14.35

| |04.24 0559 | |07.58 | | 10.14
I 2231  |2044 | 11612 | | 14.36
| 622 | 607 | 508 | 393 | 305 | 199 | 139
0 0 0 0 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

221120317.06/48  WINAPRO ‘



Project:

Pajukoski tv-hanke

SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest) WTG: 25 - VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (7)

Assumptions for shadow calculations

|January |February|March

1]10.12
| 14.39
2]10.12
| 14.41
3] 10.10
| 14.43
4] 10.09
| 14.45
5] 10.08
| 14.47
6] 10.07
| 14.49
71 10.05
| 14.52
8] 10.03
| 14.54
910.02
| 14.57

10 | 10.00
| 15.00

11 | 09.58
| 15.02

12 | 09.56
| 15.05

13 | 09.54
| 15.08

14 | 09.52
| 15.11

15 | 09.50
| 15.14

16 | 09.48
| 15.17

17 | 09.45
| 15.20

18 | 09.43
| 15.23

19 | 09.40
| 15.26

20 | 09.38
| 15.29
21109.35
] 15.32
221 09.33
| 15.36
23109.30
| 15.39
24| 09.27
| 15.42

25 | 09.25
| 15.45

26 ] 09.22
| 15.48
271 09.19
| 15.52
281 09.16
| 15.55

29 ] 09.13
| 15.58

30 | 09.10
| 16.02

31 ] 09.07
| 16.05

Potential sun hours | 172
Sum of minutes with flicker

0

| 09.04
| 16.08
| 09.01
| 16.12
| 08.58
| 16.15
| 08.55
| 16.18
| 08.52
| 16.21
| 08.49
| 16.25
| 08.46
| 16.28
| 08.43
| 16.31
| 08.40
| 16.35
| 08.36
| 16.38
| 08.33
| 16.41
| 08.30
| 16.44
| 08.27
| 16.48
| 08.23
| 16.51
| 08.20
| 16.54
| 08.17
| 16.57
| 08.13
| 17.01
| 08.10
| 17.04
| 08.07
| 17.07
| 08.03
| 17.10
| 08.00
| 17.13
| 07.57
| 17.16
| 07.53
| 17.20
| 07.50
| 17.23
| 07.47
| 17.26
| 07.43
| 17.29
| 07.40
| 17.32
| 07.36
| 17.35

238

0

] 07.33
]17.38
] 07.29
|17.41
] 07.26
| 17.44
] 07.23
| 17.47
] 07.19
] 17.50
| 07.16
| 17.53
] 07.12
| 17.56
] 07.09
] 17.59
] 07.05
| 18.02
] 07.02
| 18.05
] 06.58
| 18.08
] 06.55
] 18.11
] 06.51
| 18.14
| 06.48
| 18.17
] 06.44
] 18.20
] 06.41
| 18.23
| 06.37
| 18.26
| 06.34
] 18.29
| 06.30
| 18.32
] 06.27
| 18.35
] 06.23
| 18.38
] 06.20
| 18.41
] 06.16
| 18.44
] 06.12
| 18.47
] 06.09
| 18.50
] 06.05
| 18.53
] 06.02
| 18.56
] 05.58
| 18.59
| 06.55
| 20.02
] 06.51
| 20.05
| 06.48
| 20.08
| 363

0

| April

| 06.44
| 20.11
| 06.41
| 20.13
| 06.37
| 20.16
| 06.34
| 20.19
| 06.30
| 20.22
| 06.26
| 20.25
| 06.23
| 20.28
| 06.19
| 20.31
| 06.16
| 20.34
| 06.12
| 20.37
| 06.09
| 20.40
| 06.05
| 20.43
| 06.02
| 20.46
| 05.58
| 20.49
| 05.55
| 20.52
| 05.51
| 20.55
| 05.48
| 20.59
| 05.44
| 21.02
| 05.41
| 21.05
| 05.37
| 21.08
| 05.34
| 21.11
| 05.30
| 21.14
| 05.27
| 21.17
| 05.23
| 21.20
| 05.20
| 21.23
| 05.16
| 21.26
| 05.13
| 21.30
| 05.09
| 21.33
| 05.06
| 21.36
| 05.02
| 21.39
|
|
| 451

0

| May

| 04.59
| 21.42
| 04.56
| 21.45
| 04.52
| 21.49
| 04.49
| 21.52
| 04.45
| 21.55
| 04.42
| 21.58
| 04.39
| 22.01
| 04.35
| 22.05
| 04.32
| 22.08
| 04.29
| 22.11
| 04.25
| 22.14
| 04.22
| 22.18
| 04.19
| 22.21
| 04.16
| 22.24
| 04.12
| 22.27
| 04.09
| 22.30
| 04.06
| 22.34
| 04.03
| 22.37
| 04.00
| 22.40
| 03.57
| 22.43
| 03.54
| 22.46
| 03.51
| 22.50
| 03.48
| 22.53
| 03.45
| 22.56
| 03.42
| 22.59
| 03.39
| 23.02
| 03.36
| 23.05
| 03.33
| 23.08
| 03.30
| 23.11
| 03.28
| 23.14
| 03.25
| 23.17
| 568

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

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

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377

Sunshine probability S (Average daily sunshine hours) [LULEA]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

]June | July JAugust |Septembg¢October |NovembefDecember

[03.23 |03.02 [0427 |06.02 |07.28 |08.02 |09.36
[23.20 |23.49 [2228 |2041 |1855 |16.09 | 14.46
[0320 |03.04 |0430 |06.05 |07.31 |08.05 |09.39
[23.22 |2347 |2224 |20.37 |1851 |16.06 | 14.44
[03.18 |03.06 |04.34 |06.08 |07.34 |08.08 |09.41
[23.25 |23.46 [2221 |2034 |18.48 |16.03 | 14.42
[03.15 [03.07 |0437 |0611 |07.37 |08.11 | 09.44
2328 |23.44 [2218 |20.30 |18.44 |16.00 | 14.40
[03.13 |03.10 |0440 |06.14 |07.40 |08.14 | 09.46
2330 |2342 [2214 |2027 |1841 |1556 | 14.38
[03.41 |03.12 |0443 |06.17 |07.43 |08.18 | 09.49
[23.33 [23.40 |[2211 |2023 |18.37 |1553 | 14.37
[03.09 |03.14 |0446 |0620 |07.45 |0821 |0951
[23.35 [23.38 |2208 |2020 |18.34 |1550 |14.35
[03.07 |03.16 |04.49 |0622 |07.48 |08.24 |09.54
[23.37 |23.36 |2204 |20.16 |18.30 |1547 |14.34
[03.05 [03.19 |0453 |06.25 |07.51 |08.27 |09.56
[23.39 [2334 [2201 |2013 |18.27 |1544 |14.32
[03.03 |0321 |0456 |06.28 |07.54 |08.30 |09.58
2341 [2332 |2157 |2009 |1823 |1541 |14.31
[03.02 |03.24 |0459 |0631 |07.57 |08.34 |10.00
[23.43 |2329 |21.54 |20.06 |18.20 |15.38 | 14.30
[03.00 |0327 |0502 |0634 |08.00 |08.37 |10.02
[23.45 |2327 |2151 |20.02 |18.16 |15.35 | 14.29
[0258 0329 |05.05 |06.37 |08.03 |08.40 |10.04
[23.47 |2324 |21.47 |1958 |18.13 |1532 | 14.28
|0256 |03.32 |05.08 |06.40 |08.06 |08.43 |10.05
[23.48 |2322 |21.44 |1955 |18.10 |1529 | 14.27
|0256 |03.35 |05.11 |06.42 |08.09 |08.47 |10.07
[2350 [23.19 [21.40 |1951 |18.06 |1526 | 14.27
0255 |03.38 |05.14 |0645 |08.12 |08.50 | 10.08
[2351 [23.16 |21.37 |19.48 |18.03 |1523 |14.26
|0254 0341 |0517 |0648 |08.15 |0853 |10.10
[2352 [2313 [21.33 |19.44 |17.59 |15.20 | 14.26
|0254 | 0344 |0520 |0651 |08.18 |0856 |10.11
[2353 [2311 [21.30 |19.41 |17.56 |15.18 | 14.26
|0253 0347 |0523 |0654 |08.21 |0859 |10.12
2353 [23.08 [21.27 |19.37 |1752 |1515 | 14.26
[0253 |0350 |05.26 |0657 |08.24 |09.03 |10.13
[2354 [23.05 [21.23 |19.34 |17.49 |1512 | 14.26
0253 0353 |0529 |07.00 |08.27 |09.06 |10.14
[2354 [23.02 [21.20 |19.30 |17.46 |15.09 | 14.26
|0254 0356 |05.32 |07.02 |08.30 |09.09 |10.14
[2355 [2259 |21.16 |19.27 |17.42 | 15.07 | 14.27
[0254 0359 |05.36 |07.05 |08.33 |09.12 |10.15
2355 |2256 [21.13 |19.23 |17.39 |15.04 | 14.27
0255 |0402 [0539 |07.08 |08.36 |09.15 |10.15
2354 |2253 [21.09 |19.19 |17.36 |15.02 | 14.28
| 0256 | 04.05 |0541 |07.11 |07.40 |09.18 | 10.15
[2354 |2250 [21.06 |19.16 |16.32 |14.59 | 14.29
0257 0408 |0544 |07.14 |07.43 |09.21 |10.15
2354 |2247 [21.02 |19.12 |16.29 |1457 | 14.30
|0258 0412 |05.47 |07.47 |07.46 |09.24 |10.15
[2353 |2244 [2059 |19.09 |16.26 |14.54 | 14.31
[0259 0415 |0550 |07.19 |07.49 |09.27 |10.15
[2352 [2240 |2055 |19.05 |16.22 |1452 | 14.32
[03.00 |0418 |0553 |07.22 |07.52 |09.30 |10.15
2351 [2237 [2052 |19.02 |16.19 |1450 | 14.33
[03.00 |0421 |0556 |07.25 |07.55 |09.33 |10.14
2350 |2234 |2048 |1858 |16.16 |14.48 | 14.35

| |04.24 0559 | |07.58 | | 10.13
I 2231  |2044 | 11612 | | 14.37
| 621 | 607 | 508 | 393 | 305 | 199 | 139
0 0 0 0 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

2211201706749 WINAPRO ‘



Project:

Pajukoski tv-hanke

SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest) WTG: 26 - VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (8)

Assumptions for shadow calculations

|January |February|March

1]10.13
| 14.39
2]10.12
| 14.41
3]10.11
| 14.43
4110.10
| 14.45
5] 10.08
| 14.47
6] 10.07
| 14.50
71 10.05
| 14.52
8] 10.04
| 14.54
910.02
| 14.57

10 | 10.00
| 15.00

11 | 09.58
| 15.02

12 | 09.56
| 15.05

13 | 09.54
| 15.08

14 | 09.52
| 15.11

15 | 09.50
| 15.14

16 | 09.48
| 15.17

17 | 09.45
| 15.20

18 | 09.43
| 15.23

19 | 09.41
| 15.26

20 | 09.38
| 15.29
211 09.36
] 15.32
221 09.33
| 15.36
23109.30
| 15.39
241 09.28
| 15.42

25 | 09.25
| 15.45

26 ] 09.22
| 15.49
271 09.19
| 15.52
281 09.16
| 15.55

29 ] 09.13
| 15.58

30 | 09.11
| 16.02

31 ]09.08
| 16.05

Potential sun hours | 172
Sum of minutes with flicker

0

| 09.05
| 16.08
| 09.02
| 16.12
| 08.58
| 16.15
| 08.55
| 16.18
| 08.52
| 16.22
| 08.49
| 16.25
| 08.46
| 16.28
| 08.43
| 16.31
| 08.40
| 16.35
| 08.37
| 16.38
| 08.33
| 16.41
| 08.30
| 16.44
| 08.27
| 16.48
| 08.24
| 16.51
| 08.20
| 16.54
| 08.17
| 16.57
| 08.14
| 17.01
| 08.10
| 17.04
| 08.07
| 17.07
| 08.04
| 17.10
| 08.00
| 17.13
| 07.57
| 17.16
| 07.54
| 17.20
| 07.50
| 17.23
| 07.47
| 17.26
| 07.43
| 17.29
| 07.40
| 17.32
| 07.36
| 17.35

238

0

] 07.33
]17.38
] 07.30
|17.41
] 07.26
| 17.44
] 07.23
| 17.47
] 07.19
] 17.50
| 07.16
| 17.54
] 07.12
| 17.57
] 07.09
| 18.00
] 07.05
| 18.03
] 07.02
| 18.06
| 06.58
| 18.09
] 06.55
| 18.12
] 06.51
| 18.15
| 06.48
| 18.18
] 06.44
|18.21
] 06.41
| 18.23
| 06.37
| 18.26
| 06.34
] 18.29
| 06.30
| 18.32
] 06.27
| 18.35
] 06.23
| 18.38
] 06.20
| 18.41
] 06.16
| 18.44
| 06.13
| 18.47
] 06.09
| 18.50
| 06.06
| 18.53
] 06.02
| 18.56
] 05.58
| 18.59
| 06.55
| 20.02
] 06.51
| 20.05
| 06.48
| 20.08
| 363

0

| April

| 06.44
| 20.11
| 06.41
| 20.14
| 06.37
| 20.17
| 06.34
| 20.20
| 06.30
| 20.23
| 06.27
| 20.26
| 06.23
| 20.29
| 06.20
| 20.32
| 06.16
| 20.35
| 06.12
| 20.38
| 06.09
| 20.41
| 06.05
| 20.44
| 06.02
| 20.47
| 05.58
| 20.50
| 05.55
| 20.53
| 05.51
| 20.56
| 05.48
| 20.59
| 05.44
| 21.02
| 05.41
| 21.05
| 05.37
| 21.08
| 05.34
| 21.11
| 05.30
| 21.14
| 05.27
| 21.17
| 05.23
| 21.20
| 05.20
| 21.23
| 05.16
| 21.27
| 05.13
| 21.30
| 05.09
| 21.33
| 05.06
| 21.36
| 05.03
| 21.39
|
|
| 451

0

| May

| 04.59
| 21.42
| 04.56
| 21.46
| 04.52
| 21.49
| 04.49
| 21.52
| 04.46
| 21.55
| 04.42
| 21.58
| 04.39
| 22.02
| 04.35
| 22.05
| 04.32
| 22.08
| 04.29
| 22.11
| 04.25
| 22.15
| 04.22
| 22.18
| 04.19
| 22.21
| 04.16
| 22.24
| 04.12
| 22.27
| 04.09
| 22.31
| 04.06
| 22.34
| 04.03
| 22.37
| 04.00
| 22.40
| 03.57
| 22.43
| 03.54
| 22.47
| 03.51
| 22.50
| 03.48
| 22.53
| 03.45
| 22.56
| 03.42
| 22.59
| 03.39
| 23.02
| 03.36
| 23.05
| 03.33
| 23.08
| 03.30
| 23.11
| 03.28
| 23.14
| 03.25
| 23.17
| 568

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

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

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377

Sunshine probability S (Average daily sunshine hours) [LULEA]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

]June | July JAugust |Septembg¢October |NovembefDecember

[03.23 |03.02 [0427 |06.02 |07.28 |08.02 |09.36
[23.20 |23.49 [2228 |2041 |1855 |16.09 | 14.46
[0320 |03.04 |0431 |06.05 |07.31 |08.05 |09.39
[23.23 |2347 |2224 |20.38 |1851 |16.06 | 14.44
[03.18 |03.05 |0434 |06.08 |07.34 |08.08 |09.41
2325 |23.46 [2221 |2034 |18.48 |16.03 | 14.42
[03.15 [03.07 |0437 |0611 |07.37 |08.11 | 09.44
2328 |23.44 [2218 |20.30 |18.44 |16.00 | 14.40
[03.13 |03.10 |0440 |06.14 |07.40 |08.15 | 09.47
2330 [2342 [2215 |2027 |1841 |1556 | 14.38
[03.41 |03.12 |0443 |06.17 |07.43 |08.18 | 09.49
[23.33 [23.40 |[2211 |2023 |18.37 |1553 | 14.37
[03.09 |03.14 |0446 |0620 |07.46 |08.21 |09.52
[23.35 [23.38 |2208 |2020 |18.34 |1550 |14.35
[03.07 |03.16 |0449 |06.23 |07.49 |08.24 |09.54
[23.37 |23.36 [2204 |20.16 |18.30 |1547 |14.34
[03.05 [03.19 |0453 |06.25 |07.51 |08.27 |09.56
[23.40 |2334 [2201 |2013 |18.27 |1544 |14.32
[03.03 |0321 |0456 |06.28 |07.54 |08.31 |09.58
2342 |2332 |2158 |20.09 |1823 |1541 |14.31
[03.02 |03.24 |0459 |0631 |07.57 |08.34 |10.00
[23.44 2329 |21.54 |20.06 |18.20 |15.38 | 14.30
[03.00 |03.27 |0502 |0634 |08.00 |0837 |10.02
[23.45 |2327 |2151 |20.02 |18.17 |15.35 | 14.29
[0258 0329 |05.05 |06.37 |08.03 |08.40 |10.04
[23.47 |2324 |21.47 |1959 |18.13 |1532 |14.28
|0256 |03.32 |05.08 |06.40 |08.06 |08.44 |10.06
[23.49 |2322 |21.44 |1955 |18.10 |1529 | 14.27
|0255 |03.35 |05.11 |06.43 |08.09 |08.47 |10.07
[2350 [2319 [21.41 |1951 |18.06 |1526 | 14.27
0255 |03.38 |05.14 |0645 |08.12 |08.50 | 10.09
[2351 [23.16 |21.37 |19.48 |18.03 |1523 |14.26
|0254 0341 |0517 |0648 |08.15 |0853 |10.10
[2352 [23.14 |21.34 |19.44 |17.59 |15.20 | 14.26
|0254 | 0344 |0520 |0651 |08.18 |0856 |10.11
[2353 [2311 [21.30 |19.41 |17.56 |15.18 | 14.26
|0253 0347 |0524 |0654 |08.21 |09.00 |10.12
2354 |23.08 [21.27 |19.37 |1753 |1515 | 14.26
0253 0350 |05.27 |0657 |08.24 |09.03 |10.13
[2354 [23.05 [21.23 |19.34 |17.49 |1512 |14.26
0253 0353 |0530 |07.00 |08.27 |09.06 |10.14
[2355 [23.02 [21.20 |19.30 |17.46 |15.09 | 14.26
|0254 0356 |05.33 |07.03 |08.30 |09.09 |10.15
[2355 |2259 |21.16 |19.27 |17.42 | 15.07 | 14.27
[0254 0359 |05.36 |07.05 |08.34 |09.12 |10.15
2355 |2256 [21.13 |19.23 |17.39 |15.04 | 14.27
|0255 0402 [0539 |07.08 |08.37 |09.15 |10.15
[2355 |2253 [21.09 |19.20 |17.36 |15.02 | 14.28
|02.56 | 04.05 |0542 |07.11 |07.40 |09.18 | 10.16
[2354 |2250 |21.06 |19.16 |16.32 |14.59 | 14.29
0257 0408 |0545 |07.14 |07.43 |09.21 |10.16
2354 |2247 [21.02 |19.13 |16.29 |1457 | 14.30
|0258 |0412 |0548 |07.17 |07.46 |09.24 |10.15
[2353 |2244 [2059 |19.09 |16.26 |14.55 | 14.31
[0259 0415 |0551 |07.20 |07.49 |09.27 |10.15
[2352 |2241 [2055 |19.05 |16.22 |1452 | 14.32
[03.00 |0418 |0553 |07.23 |07.52 |09.30 |10.15
2351 [2237 [2052 |19.02 |16.19 |1450 | 14.33
[03.00 |04.21 |0556 |07.25 |07.55 |09.33 |10.14
2350 |2234 |2048 |1858 |16.16 |14.48 | 14.35

| |04.24 0559 | |07.59 | | 10.14
I 2231  |2045 | 116.13 | | 14.37
| 622 | 607 | 508 | 393 | 305 | 199 | 139
0 0 0 0 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

211202317.06/50  WINAPRO ‘



Project:

Pajukoski tv-hanke

SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest) WTG: 27 - VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (9)

Assumptions for shadow calculations

|January |February|March

1]10.12
| 14.39
2]10.11
| 14.41
3] 10.10
| 14.43
4] 10.09
| 14.45
5] 10.08
| 14.47
6] 10.07
| 14.50
71 10.05
| 14.52
8] 10.03
| 14.54
910.02
| 14.57

10 | 10.00
| 15.00

11 | 09.58
| 15.02

12 | 09.56
| 15.05

13 | 09.54
| 15.08

14 | 09.52
| 15.11

15 | 09.50
| 15.14

16 | 09.47
| 15.17

17 | 09.45
| 15.20

18 | 09.43
| 15.23

19 | 09.40
| 15.26

20 | 09.38
| 15.29
21109.35
] 15.32
221 09.33
| 15.36
23109.30
| 15.39
24| 09.27
| 15.42

25 | 09.25
| 15.45

26 ] 09.22
| 15.48
271 09.19
| 15.52
281 09.16
| 15.55

29 ] 09.13
| 15.58

30 | 09.10
| 16.02

31 ] 09.07
| 16.05

Potential sun hours | 172
Sum of minutes with flicker

0

| 09.04
| 16.08
| 09.01
| 16.12
| 08.58
| 16.15
| 08.55
| 16.18
| 08.52
| 16.21
| 08.49
| 16.25
| 08.46
| 16.28
| 08.43
| 16.31
| 08.40
| 16.35
| 08.36
| 16.38
| 08.33
| 16.41
| 08.30
| 16.44
| 08.27
| 16.48
| 08.23
| 16.51
| 08.20
| 16.54
| 08.17
| 16.57
| 08.13
| 17.01
| 08.10
| 17.04
| 08.07
| 17.07
| 08.03
| 17.10
| 08.00
| 17.13
| 07.57
| 17.16
| 07.53
| 17.20
| 07.50
| 17.23
| 07.47
| 17.26
| 07.43
| 17.29
| 07.40
| 17.32
| 07.36
| 17.35

238

0

] 07.33
]17.38
] 07.29
|17.41
] 07.26
| 17.44
] 07.23
| 17.47
] 07.19
] 17.50
| 07.16
| 17.53
] 07.12
| 17.56
] 07.09
] 17.59
] 07.05
| 18.02
] 07.02
| 18.05
] 06.58
| 18.08
] 06.55
] 18.11
] 06.51
| 18.14
| 06.48
| 18.17
] 06.44
] 18.20
] 06.41
| 18.23
| 06.37
| 18.26
| 06.34
] 18.29
| 06.30
| 18.32
] 06.27
| 18.35
] 06.23
| 18.38
] 06.19
| 18.41
] 06.16
| 18.44
] 06.12
| 18.47
] 06.09
| 18.50
] 06.05
| 18.53
] 06.02
| 18.56
] 05.58
| 18.59
| 06.55
| 20.02
] 06.51
| 20.05
| 06.48
| 20.08
| 363

0

| April

| 06.44
| 20.11
| 06.41
| 20.13
| 06.37
| 20.16
| 06.34
| 20.19
| 06.30
| 20.22
| 06.26
| 20.25
| 06.23
| 20.28
| 06.19
| 20.31
| 06.16
| 20.34
| 06.12
| 20.37
| 06.09
| 20.40
| 06.05
| 20.43
| 06.02
| 20.46
| 05.58
| 20.49
| 05.55
| 20.52
| 05.51
| 20.55
| 05.48
| 20.59
| 05.44
| 21.02
| 05.41
| 21.05
| 05.37
| 21.08
| 05.34
| 21.11
| 05.30
| 21.14
| 05.27
| 21.17
| 05.23
| 21.20
| 05.20
| 21.23
| 05.16
| 21.26
| 05.13
| 21.29
| 05.09
| 21.33
| 05.06
| 21.36
| 05.02
| 21.39
|
|
| 451

0

| May

| 04.59
| 21.42
| 04.56
| 21.45
| 04.52
| 21.49
| 04.49
| 21.52
| 04.45
| 21.55
| 04.42
| 21.58
| 04.39
| 22.01
| 04.35
| 22.05
| 04.32
| 22.08
| 04.29
| 22.11
| 04.25
| 22.14
| 04.22
| 22.17
| 04.19
| 22.21
| 04.16
| 22.24
| 04.12
| 22.27
| 04.09
| 22.30
| 04.06
| 22.34
| 04.03
| 22.37
| 04.00
| 22.40
| 03.57
| 22.43
| 03.54
| 22.46
| 03.51
| 22.49
| 03.48
| 22.53
| 03.45
| 22.56
| 03.42
| 22.59
| 03.39
| 23.02
| 03.36
| 23.05
| 03.33
| 23.08
| 03.30
| 23.11
| 03.28
| 23.14
| 03.25
| 23.17
| 568

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

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

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk

Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377

Sunshine probability S (Average daily sunshine hours) [LULEA]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

]June | July JAugust |Septembg¢October |NovembefDecember

[03.23 [03.02 |0427 |06.02 |07.28 |08.01 |09.36
[23.19 |2348 |2227 |2041 |1855 |16.09 | 14.46
[0320 |03.04 |0431 |0605 |07.31 |08.05 |09.38
[23.22 |2347 |2224 |20.37 |1851 |16.06 | 14.44
[03.18 |03.06 |04.34 |06.08 |07.34 |08.08 |09.41
2325 |2345 [2221 |2034 |18.48 |16.03 | 14.42
|03.15 |03.08 |0437 |0611 |07.37 |08.11 | 09.44
2327 |2344 [2218 |20.30 |18.44 |16.00 | 14.40
[03.13 |03.10 |0440 |06.14 |07.40 |08.14 | 09.46
2330 |2342 [2214 |2027 |1841 |1556 | 14.38
[03.41 |03.12 |0443 |06.17 |07.43 |08.17 | 09.49
[23.32 [23.40 [2211 |2023 |18.37 |1553 | 14.37
[03.09 |03.14 |0446 |0620 |07.45 |08.21 |0951
[23.35 [23.38 |2208 |2020 |18.34 |1550 |14.35
[03.07 |03.16 |04.49 |0622 |07.48 |08.24 |09.54
[23.37 |23.36 |2204 |20.16 |18.30 |1547 |14.34
[03.05 [03.19 |0453 |06.25 |07.51 |08.27 |09.56
[23.39 [2334 [2201 |2013 |18.27 |1544 |14.32
[03.03 |0321 |0456 |06.28 |07.54 |08.30 |09.58
[2341 [2331 [2157 |20.09 |1823 |1541 |14.31
[03.02 |03.24 |0459 |0631 |07.57 |08.34 |10.00
[23.43 [2329 |[21.54 |2005 |18.20 |15.38 |14.30
[03.00 |0327 |0502 |06.34 |08.00 |08.37 |10.02
[23.45 |2327 |2151 |20.02 |18.16 |15.35 | 14.29
[0258 0329 |05.05 |06.37 |08.03 |08.40 |10.04
[23.47 |2324 |21.47 |1958 |18.13 |1532 | 14.28
0257 |03.32 |05.08 |06.40 |08.06 |08.43 |10.05
2348 |2321 |21.44 |1955 |18.10 |1529 | 14.27
|0256 |03.35 |0511 |06.42 |08.09 |08.47 |10.07
[23.49 [2319 [21.40 |1951 |18.06 |1526 | 14.27
0255 |03.38 |05.14 |0645 |08.12 |08.50 | 10.08
[2351 [23.16 |21.37 |19.48 |18.03 |1523 |14.26
|0254 0341 |0517 |0648 |08.15 |0853 |10.10
[2352 [2313 [21.33 |19.44 |17.59 |15.20 | 14.26
|0254 | 0344 |0520 |0651 |08.18 |0856 |10.11
[2353 [2311 [21.30 |19.41 |17.56 |15.18 | 14.26
|02.54 0347 |0523 |0654 |08.21 |0859 |10.12
2353 [23.08 [21.26 |19.37 |1752 |1515 | 14.26
|0253 0350 |05.26 |0657 |08.24 |09.03 |10.13
[2354 [23.05 [21.23 |19.34 |17.49 |1512 | 14.26
0254 0353 |0529 |07.00 |08.27 |09.06 |10.14
[2354 [23.02 [21.20 |19.30 |17.46 |15.09 | 14.26
|0254 0356 |05.32 |07.02 |08.30 |09.09 |10.14
[2354 [2259 |21.16 |19.27 |17.42 | 15.07 | 14.27
[0254 0359 |05.36 |07.05 |08.33 |09.12 |10.15
2354 |2256 |21.13 |19.23 |17.39 |15.04 | 14.27
0255 |0402 [0539 |07.08 |08.36 |09.15 |10.15
2354 |2253 [21.09 |19.19 |17.36 |15.02 | 14.28
|02.56 | 04.05 |0541 |07.11 |07.39 |09.18 |10.15
[2354 |2250 |21.06 |19.16 |16.32 |14.59 | 14.29
0257 0408 |0544 |07.14 |07.43 |09.21 |10.15
[2353 |2247 |21.02 |19.12 |16.29 |1457 | 14.30
|0258 | 0412 |0547 |07.147 |07.46 |09.24 |10.15
[2353 |2243 [2058 |19.09 |16.26 |14.54 | 14.31
[0259 0415 |0550 |07.19 |07.49 |09.27 |10.15
[2352 [2240 |2055 |19.05 |16.22 |1452 | 14.32
|03.00 |0418 |0553 |07.22 |07.52 |09.30 |10.15
2351 [2237 [2051 |19.02 |16.19 |1450 | 14.33
[03.00 |04.21 |0556 |07.25 |07.55 |09.33 |10.14
2350 |2234 |2048 |1858 |16.16 |14.48 | 14.35

| |04.24 0559 | |07.58 | | 10.13
I 2231  |2044 | 11612 | | 14.37
| 621 | 607 | 508 | 393 | 305 | 199 | 139
0 0 0 0 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

212031706/50  WINAPRO ‘



Project: Licensed user:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377

SHADOW - Calendar per WTG, graphical
Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_ 20230215 YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest)

1: Generic RD200 HH200 muokattu 5600 200.0 I0! hub: 200,0 m (TOT: 300 2: Generic RD200 HH200 muokattu 5600 200.0 10! hub: 200,0 m (TOT: 300
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3: Generic RD200 HH200 muokattu 5600 200.0 10! hub: 200,0 m (TOT: 300 4: Generic RD200 HH200 muokattu 5600 200.0 0! hub: 200,0 m (TOT: 300
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5: Generic RD200 HH200 muokattu 5600 200.0 10! hub: 200,0 m (TOT: 300 6: Generic RD200 HH200 muokattu 5600 200.0 0! hub: 200,0 m (TOT: 300
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Shadow receptors

D: Asuinrakennus D (Noppala) - G: Asuinrakennus G (Maijannevantie) - J: Lomarakennus J (Junno)

- E: Muu rakennus E (Noppala) - H: Asuinrakennus H (Hietasaari) - K: Lomarakennus K (Isomannikkd)

F: Asuinrakennus F (Maijannevantie) - I: Asuinrakennus | (Lahdenper&)
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Project:

Pajukoski tv-hanke

SHADOW - Calendar per WTG, graphical

Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950
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+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_ 20230215 YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest)

7: Generic RD200 HH200 muokattu 5600 200.0 !0!hub: 200,0 m (TOT: 300 8: Generic RD200 HH200 kavennet 5600 200.0 10! hub: 200,0 m (TOT: 30C
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Shadow receptors

- C: Lomarakennus C (Latvalampi)
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- D: Asuinrakennus D (Noppala)
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Project:

Pajukoski tv-hanke

SHADOW - Calendar per WTG, graphical

Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_ 20230215 YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest)
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Shadow receptors

- C: Lomarakennus C (Latvalampi)
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Project:

Pajukoski tv-hanke

SHADOW - Calendar per WTG, graphical

Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_ 20230215 YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest)
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Project:

Pajukoski tv-hanke

SHADOW - Calendar per WTG, graphical

Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_ 20230215 YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest)
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Project: Licensed user:

Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.03/3.6.377
SHADOW - Map

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_ 20230215 YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest)

Hours per year, real
case
1 h/a
8 h/a
20 h/a

" »
7
f:. v _f‘
: (C) OpensStreetMap contributors, Data OpenStreetMap and contributors, ODbL
\ || ||
0 1 2 3 4 km
Map: EMD OpenStreetMap , Print scale 1:100 000, Map center Finish TM ETRS-TM35FIN-ETRS89 East: 381 270 North: 7 098 650
A New WTG X Existing WTG ¢ Obstacle & Shadow receptor

Flicker map level: Height Contours: CONTOURLINE_Pajukoski tv-hanke_0.wpo (5)
Time step: 4 minutes, Day step: 14 days, Map resolution: 30 m, Visibility resolution: 15 m, Eye height: 1,5 m
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FCG Finnish Consulting Group Oy Melu- ja varjostusmallinnusra- 52 (55)
portti
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Liite 11: Pajukoski Il tuulivoimahanke — varjostusmallinnuksen tulokset “real case, no
forest” (VE2).
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Calculation: Shadow_Pajukoski 1l VE2_RD200x9xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (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
Day step for calculation
Time step for calculation

30
1 days

1 minutes

Sunshine probability S (Average daily sunshine hours) [LULEA]

Jan Feb Mar Apr May Jun Jul

Operational time
N NNE ENE E ESE SSE S
564 412 414 434 580 826 955 1032 927 759

Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

SSW WSW W WNW NNW Sum . L
672 8221 : K

646

@
M

A ZVI (Zones of Visual Influence) calculation is performed before flicker 3 9
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: CONTOURLINE_Pajukoski tv-hanke_0 @\ E

Obstacles used in calculation
Receptor grid resolution: 1,0 m

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89

HY
2 F
C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL

Scale 1:125 000

A New WTG ¥ Existing WTG (s Shadow receptor
WTGs
WTG type Shadow data
East North Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub  Calculation RPM
rated  diameter height distance
[m] kw]  [m] [m] [m] [RPM]
1 380209 7094637 107,5 Generic RD200 HH20... No  Generic  RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
2 380766 7094564 106,8 Generic RD200 HH20... No  Generic  RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
3 381556 7095242 112,5 Generic RD200 HH20... No  Generic ~ RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
4 381855 7095926 117,5 Generic RD200 HH20... No  Generic ~ RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
5 382487 7095665 119,8 Generic RD200 HH20... No  Generic ~ RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
6 383284 7095590 122,5 Generic RD200 HH20... No  Generic  RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
7 383404 7096507 124,5 Generic RD200 HH20... No  Generic ~ RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
8 384 145 7095898 110,0 Generic RD200 HH20... No  Generic ~ RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
9 384021 7095208 112,5 Generic RD200 HH20... No  Generic  RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
10 377791 7099 387 87,5 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
11 378057 7098 862 90,0 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
12 378683 7099 618 85,9 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
13 379394 7099 490 94,6 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
14 379949 7099 376 100,0 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
15 380638 7098 723 105,0 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
16 380 775 7097 932 105,0 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
17 379139 7098 839 92,5 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
18 381062 7097 401 107,5 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
Shadow receptor-Input
No. Name East North Z  Width Height Elevation Slope of Direction mode Eye height
a.g.l.  window (2VI) a.g.l.
[m] [m] [m] [m] [’] [m]
A Lomarakennus A (Lampinjarvi) 384 750 7099 539 90,0 5,0 5,0 1,0 90,0 "Green house mode" 6,0
B Lomarakennus B (Lampinkallio) 384818 7099152 93,7 5,0 5,0 1,0 90,0 "Green house mode" 6,0
C Lomarakennus C (Latvalampi) 384 650 7097533 96,0 5,0 5,0 1,0 90,0 "Green house mode" 6,0
D Asuinrakennus D (Noppala) 382520 7093979 105,2 5,0 5,0 1,0 90,0 "Green house mode" 6,0
E Muu rakennus E (Noppala) 382 290 7 093 807 109,7 5,0 5,0 1,0 90,0 "Green house mode" 6,0
F Asuinrakennus F (Maijannevantie) 379 455 7 093 166 96,2 5,0 5,0 1,0 90,0 "Green house mode" 6,0
G Asuinrakennus G (Maijannevantie) 379 203 7093300 92,9 5,0 5,0 1,0 90,0 "Green house mode" 6,0
H Asuinrakennus H (Hietasaari) 379076 7093530 92,5 5,0 5,0 1,0 90,0 "Green house mode" 6,0
| Asuinrakennus | (Lahdenpera) 378699 7093923 88,0 5,0 5,0 1,0 90,0 "Green house mode" 6,0
J Lomarakennus J (Junno) 378456 7094 615 89,4 5,0 5,0 1,0 90,0 "Green house mode" 6,0
K Lomarakennus K (Isoménnikkd) 380394 7096 271 106,1 5,0 5,0 1,0 90,0 "Green house mode" 6,0

To be continued on next page...
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...continued from previous page

No. Name East North Z  Width Height Elevation Slope of Direction mode Eye height
a.g.l.  window (zV1) a.g.l.

[m] [m] [m] [m] [°] [m]

L Asuinrakennus L (Malkasaari) 379392 7096 642 100,9 5,0 5,0 1,0 90,0 "Green house mode" 6,0

M Asuinrakennus M (Latvala) 383344 7100875 82,6 5,0 5,0 1,0 90,0 "Green house mode" 6,0

Calculation Results

Shadow receptor
Shadow, expected values

No. Name Shadow hours
per year
[h/year]
A Lomarakennus A (Lampinjarvi) 0:00
B Lomarakennus B (Lampinkallio) 0:00
C Lomarakennus C (Latvalampi) 4:47
D Asuinrakennus D (Noppala) 12:14
E Muu rakennus E (Noppala) 5:01
F Asuinrakennus F (Maijannevantie) 3:19
G Asuinrakennus G (Maijannevantie) 7:30
H Asuinrakennus H (Hietasaari) 9:21
I Asuinrakennus | (Lahdenperda) 6:22
J Lomarakennus J (Junno) 2:55
K Lomarakennus K (Isoméannikkd) 10:40
L Asuinrakennus L (Malkasaari) 0:00
M Asuinrakennus M (Latvala) 0:00

Total amount of flickering on the shadow receptors caused by each WTG
No. Name Expected
[h/year]
1 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (190) 15:32
2 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (191) 26:38
3 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (192) 4:06
4 Generic RD200 HH200 muokattu 5600 200.0 !0O! hub: 200,0 m (TOT: 300,0 m) (193) 3:13
5 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (194) 0:00
6 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (195) 0:00
7 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (196) 2:37
8 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (197) 2:08
9 Generic RD200 HH200 muokattu 5600 200.0 !0! hub: 200,0 m (TOT: 300,0 m) (198) 7:47

10 VESTAS V126-3.3 GridStreame 3300 126.0 0! hub: 137,0 m (TOT: 200,0 m) (1) 0:00
11 VESTAS V126-3.3 GridStreame 3300 126.0 !0! hub: 137,0 m (TOT: 200,0 m) (2) 0:00
12 VESTAS V126-3.3 GridStreame 3300 126.0 !0O! hub: 137,0 m (TOT: 200,0 m) (3) 0:00
13 VESTAS V126-3.3 GridStreame 3300 126.0 !0! hub: 137,0 m (TOT: 200,0 m) (4) 0:00
14 VESTAS V126-3.3 GridStreame 3300 126.0 0! hub: 137,0 m (TOT: 200,0 m) (5) 0:00
15 VESTAS V126-3.3 GridStreame 3300 126.0 0! hub: 137,0 m (TOT: 200,0 m) (6) 0:00
16 VESTAS V126-3.3 GridStreame 3300 126.0 !0! hub: 137,0 m (TOT: 200,0 m) (7) 0:00
17 VESTAS V126-3.3 GridStreame 3300 126.0 !0O! hub: 137,0 m (TOT: 200,0 m) (8) 0:00
18 VESTAS V126-3.3 GridStreame 3300 126.0 !0! hub: 137,0 m (TOT: 200,0 m) (9) 0:00

Total times in Receptor wise and WTG wise tables can differ, as a WTG can lead to flicker at 2 or more receptors simultaneously and/or receptors may receive flicker from 2 or more WTGs
simultaneously.

The calculation of the total expected values for a given receptor assumes a weighted average directional reduction for all WTGs contributing to shadow flicker within the same day. In the case where
shadow flicker from different WTGs is not concurrent within the day, the total expected time at a given receptor may deviate marginally from the individual flicker time caused by each turbine separately.
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2: Generic RD200 HH200 muokattu 5600 200.0 0! hub: 200,0 m (TOT: 300,0 m) (191)
3: Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (192)
7: Generic RD200 HH200 muokattu 5600 200.0 !0! hub: 200,0 m (TOT: 300,0 m) (196)
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F: Asuinrakennus F (Maijannevantie)
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I s ceneric RD200 HH200 muckattu 5600 200.0 10! hub: 200,0 m (TOT: 300,0 m) (197)
[ o: Generic RD200 HH200 muckattu 5600 200.0 10! hub: 200,0 m (TOT: 300,0 m) (198)
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Calculation: Shadow_Pajukoski 1l VE2_RD200x9xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest)
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Calculation: Shadow_Pajukoski 1l VE2_RD200x9xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest)
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Shadow receptors

D: Asuinrakennus D (Noppala) - G: Asuinrakennus G (Maijannevantie) - J: Lomarakennus J (Junno)

- E: Muu rakennus E (Noppala) - H: Asuinrakennus H (Hietasaari) - K: Lomarakennus K (Isomannikkd)

F: Asuinrakennus F (Maijannevantie) - I: Asuinrakennus | (Lahdenper&)
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Calculation: Shadow_Pajukoski 1l VE2_RD200x9xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest)

Hours per year, real
case
1 h/a
8 h/a
20 h/a

=~y »
7
f:. v _f‘
: (C) OpensStreetMap contributors, Data OpenStreetMap and contributors, ODbL
\ || ||
0 1 2 3 4 km
Map: EMD OpenStreetMap , Print scale 1:100 000, Map center Finish TM ETRS-TM35FIN-ETRS89 East: 381 270 North: 7 098 650
A New WTG X Existing WTG ¢ Obstacle & Shadow receptor

Flicker map level: Height Contours: CONTOURLINE_Pajukoski tv-hanke_0.wpo (5)
Time step: 4 minutes, Day step: 14 days, Map resolution: 30 m, Visibility resolution: 15 m, Eye height: 1,5 m
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Calculation: Shadow_Pajukoski 1l VE3_RD200x9xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (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) [LULEA]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

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: CONTOURLINE_Pajukoski tv-hanke_0
Obstacles used in calculation

Receptor grid resolution: 1,0 m

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89
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C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL

Scale 1:125 000

A New WTG ¥ Existing WTG (s Shadow receptor
WTGs
WTG type Shadow data
East North Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub  Calculation RPM
rated  diameter height distance
[m] kw]  [m] [m] [m] [RPM]
10 382059 7097 720 120,0 Generic RD200 HH20... No  Generic  RD200 HH200 kavennet-5 600 5600 200,0 200,0 2 086 10,4
10 377791 7099 387 87,5 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
11 378057 7098 862 90,0 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
11 381666 7098437 107,7 Generic RD200 HH20... No  Generic ~ RD200 HH200 kavennet-5 600 5600 200,0 200,0 2 086 10,4
12 378683 7099 618 85,9 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
12 381641 7099 097 110,0 Generic RD200 HH20... No  Generic ~ RD200 HH200 kavennet-5 600 5600 200,0 200,0 2 086 10,4
13 379394 7099 490 94,6 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
13 381097 7099 635 104,3 Generic RD200 HH20... No  Generic ~ RD200 HH200 kavennet-5 600 5600 200,0 200,0 2 086 10,4
14 379949 7099 376 100,0 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
14 382064 7 100051 105,0 Generic RD200 HH20... No  Generic ~ RD200 HH200 kavennet-5 600 5600 200,0 200,0 2 086 10,4
15 382623 7099 549 108,6 Generic RD200 HH20... No  Generic ~ RD200 HH200 kavennet-5 600 5600 200,0 200,0 2 086 10,4
15 380638 7098 723 105,0 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
16 382638 7098 790 111,8 Generic RD200 HH20... No  Generic ~ RD200 HH200 kavennet-5 600 5600 200,0 200,0 2 086 10,4
16 380 775 7097 932 105,0 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
17 379139 7098 839 92,5 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
17 382790 7098 020 125,0 Generic RD200 HH20... No  Generic  RD200 HH200 kavennet-5 600 5600 200,0 200,0 2 086 10,4
18 381062 7097 401 107,5 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
18 383095 7097 262 120,7 Generic RD200 HH20... No  Generic ~ RD200 HH200 kavennet-5 600 5600 200,0 200,0 2 086 10,4
Shadow receptor-Input
No. Name East North Z  Width Height Elevation Slope of Direction mode Eye height
a.g.l.  window (2VI) a.g.l.
[m] [m] [m] [m] [’] [m]
A Lomarakennus A (Lampinjarvi) 384 750 7099 539 90,0 5,0 5,0 1,0 90,0 "Green house mode" 6,0
B Lomarakennus B (Lampinkallio) 384818 7099152 93,7 5,0 5,0 1,0 90,0 "Green house mode" 6,0
C Lomarakennus C (Latvalampi) 384 650 7097533 96,0 5,0 5,0 1,0 90,0 "Green house mode" 6,0
D Asuinrakennus D (Noppala) 382520 7093979 105,2 5,0 5,0 1,0 90,0 "Green house mode" 6,0
E Muu rakennus E (Noppala) 382 290 7 093 807 109,7 5,0 5,0 1,0 90,0 "Green house mode" 6,0
F Asuinrakennus F (Maijannevantie) 379 455 7 093 166 96,2 5,0 5,0 1,0 90,0 "Green house mode" 6,0
G Asuinrakennus G (Maijannevantie) 379 203 7093300 92,9 5,0 5,0 1,0 90,0 "Green house mode" 6,0
H Asuinrakennus H (Hietasaari) 379076 7093530 92,5 5,0 5,0 1,0 90,0 "Green house mode" 6,0
| Asuinrakennus | (Lahdenpera) 378699 7093923 88,0 5,0 5,0 1,0 90,0 "Green house mode" 6,0
J Lomarakennus J (Junno) 378456 7094 615 89,4 5,0 5,0 1,0 90,0 "Green house mode" 6,0
K Lomarakennus K (Isoménnikkd) 380394 7096 271 106,1 5,0 5,0 1,0 90,0 "Green house mode" 6,0

To be continued on next page...
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SHADOW - Main Result
Calculation: Shadow_Pajukoski 1l VE3_RD200x9xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest)

...continued from previous page

No. Name East North Z  Width Height Elevation Slope of Direction mode Eye height
a.g.l.  window (zV1) a.g.l.

[m] [m] [m] [m] [°] [m]

L Asuinrakennus L (Malkasaari) 379392 7096 642 100,9 5,0 5,0 1,0 90,0 "Green house mode" 6,0

M Asuinrakennus M (Latvala) 383344 7100875 82,6 5,0 5,0 1,0 90,0 "Green house mode" 6,0

Calculation Results

Shadow receptor
Shadow, expected values

No. Name Shadow hours

per year
[h/year]

A Lomarakennus A (Lampinjarvi) 0:00

B Lomarakennus B (Lampinkallio) 0:00

C Lomarakennus C (Latvalampi) 5:42

D Asuinrakennus D (Noppala) 0:00

E Muu rakennus E (Noppala) 0:00

F Asuinrakennus F (Maijannevantie) 0:00

G Asuinrakennus G (Maijannevantie) 0:00

H Asuinrakennus H (Hietasaari) 0:00

I Asuinrakennus | (Lahdenperda) 0:00

J Lomarakennus J (Junno) 0:00

K Lomarakennus K (Isoméannikkd) 0:00

L Asuinrakennus L (Malkasaari) 0:00

M Asuinrakennus M (Latvala) 6:05

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

No. Name Expected

[h/year]
10 Generic RD200 HH200 kavennet 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (199)  0:00
10 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (1) 0:00
11 VESTAS V126-3.3 GridStreame 3300 126.0 !0! hub: 137,0 m (TOT: 200,0 m) (2) 0:00
11 Generic RD200 HH200 kavennet 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (200)  0:00
12 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (3) 0:00
12 Generic RD200 HH200 kavennet 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (201)  0:00
13 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (4) 0:00
13 Generic RD200 HH200 kavennet 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (202)  0:00
14 VESTAS V126-3.3 GridStreame 3300 126.0 !0! hub: 137,0 m (TOT: 200,0 m) (5) 0:00

14 Generic RD200 HH200 kavennet 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (203)  2:58
15 Generic RD200 HH200 kavennet 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (204)  3:06

15 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (6) 0:00
16 Generic RD200 HH200 kavennet 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (205)  0:00
16 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (7) 0:00
17 VESTAS V126-3.3 GridStreame 3300 126.0 !0! hub: 137,0 m (TOT: 200,0 m) (8) 0:00
17 Generic RD200 HH200 kavennet 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (206)  2:50
18 VESTAS V126-3.3 GridStreame 3300 126.0 0! hub: 137,0 m (TOT: 200,0 m) (9) 0:00

18 Generic RD200 HH200 kavennet 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (207)  2:52

Total times in Receptor wise and WTG wise tables can differ, as a WTG can lead to flicker at 2 or more receptors simultaneously and/or receptors may receive flicker from 2 or more WTGs
simultaneously.
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SHADOW - Calendar, graphical
Calculation: Shadow_Pajukoski 1l VE3_RD200x9xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest)
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Calculation: Shadow_Pajukoski 1l VE3_RD200x9xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest)
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I 1+ Generic RD200 HH200 kavennet 5600 200.0 10! hub: 200,0 m (TOT: 300,0 m) (203) I 5 Generic RD200 HH200 kavennet 5600 200.0 10! hub: 200,0 m (TOT: 300,0 m) (204)
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Calculation: Shadow_Pajukoski 1l VE3_RD200x9xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, no forest)

Hours per year, real
case
1 h/a
8 h/a
— 20h/a
3

=y b
/

>/

w (C) OpensStreetMap contributors, Data OpenStreetMap and contributors, ODbL
\ || ||
0 1 2 3 4 km

Map: EMD OpenStreetMap , Print scale 1:100 000, Map center Finish TM ETRS-TM35FIN-ETRS89 East: 381 270 North: 7 098 650
A New WTG X Existing WTG ¢ Obstacle & Shadow receptor

Flicker map level: Height Contours: CONTOURLINE_Pajukoski tv-hanke_0.wpo (5)
Time step: 4 minutes, Day step: 14 days, Map resolution: 30 m, Visibility resolution: 15 m, Eye height: 1,5 m
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Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200 20230215 YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke 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
Day step for calculation
Time step for calculation

30
1 days
1 minutes

Sunshine probability S (Average daily sunshine hours) [LULEA]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

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: CONTOURLINE_Pajukoski tv-hanke_0
Area object(s) used in calculation:

Area object (Heights a.g.l. for e.g. Forest (ORA tool) or ZVI obstructions): REQ
Area object (Heights a.g.l. for e.g. Forest (ORA tool) or ZVI obstructions): REG
Area object (Heights a.g.l. for e.g. Forest (ORA tool) or ZVI obstructions): REQ
Area object (SE): (7)

Obstacles used in calculation

Receptor grid resolution: 1,0 m

ic) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL

@
M

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89

Scale 1:100 000

A New WTG ¥ Existing WTG (s Shadow receptor
WTGs
WTG type Shadow data
East North Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub  Calculation RPM
rated  diameter height distance

[m] [kw]  [m] [m] [m] [RPM]
1 380209 7094637 107,5 Generic RD200 HH20... No  Generic  RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
2 380766 7094564 106,8 Generic RD200 HH20... No  Generic ~ RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
3 381556 7095242 112,5 Generic RD200 HH20... No  Generic ~ RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
4 381855 7095926 117,5 Generic RD200 HH20... No  Generic ~ RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
5 382487 7095665 119,8 Generic RD200 HH20... No  Generic  RD200 HH200 muokattu-5 600 5600 200,0 200,0 2 086 10,4
6 383284 7095590 122,5 Generic RD200 HH20... No  Generic  RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
7 383404 7096507 124,5 Generic RD200 HH20... No  Generic ~ RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
8 384 145 7095898 110,0 Generic RD200 HH20... No  Generic ~ RD200 HH200 kavennet-5 600 5600 200,0 200,0 2 086 10,4
9 384021 7095208 112,5 Generic RD200 HH20... No  Generic  RD200 HH200 kavennet-5 600 5600 200,0 200,0 2 086 10,4
10 382059 7097 720 120,0 Generic RD200 HH20... No  Generic  RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
11 381666 7098 437 107,7 Generic RD200 HH20... No  Generic  RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
12 381641 7099 097 110,0 Generic RD200 HH20... No  Generic  RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
13 381097 7099 635 104,3 Generic RD200 HH20... No  Generic  RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
14 382064 7 100051 105,0 Generic RD200 HH20... No  Generic  RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
15 382623 7099 549 108,6 Generic RD200 HH20... No  Generic  RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
16 382638 7098 790 111,8 Generic RD200 HH20... No  Generic  RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
17 382790 7098 020 125,0 Generic RD200 HH20... No  Generic  RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
18 383095 7097 262 120,7 Generic RD200 HH20... No  Generic ~ RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
19 377791 7099 387 87,5 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
20 378057 7098 862 90,0 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
21 378683 7099 618 85,9 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
22 379394 7099490 94,6 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
23 379949 7099 376 100,0 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
24 380638 7098 723 105,0 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
25 380 775 7097 932 105,0 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
26 379139 7098 839 92,5 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
27 381062 7097 401 107,5 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
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SHADOW - Main Result
Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200 20230215 YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke forest)
Shadow receptor-Input

No. Name East North Z  Width Height Elevation Slope of Direction mode Eye height
a.g.l.  window (V1) a.g.l.
[m] [m] [m] [m] 1 [m]
A Lomarakennus A (Lampinjarvi) 384 750 7099539 90,0 5,0 5,0 1,0 90,0 "Green house mode" 6,0
B Lomarakennus B (Lampinkallio) 384 818 7099 152 93,7 5,0 5,0 1,0 90,0 "Green house mode" 6,0
C Lomarakennus C (Latvalampi) 384 650 7097 533 96,0 5,0 5,0 1,0 90,0 "Green house mode" 6,0
D Asuinrakennus D (Noppala) 382 520 7093 979 105,2 5,0 5,0 1,0 90,0 "Green house mode" 6,0
E Muu rakennus E (Noppala) 382290 7093807 109,7 5,0 5,0 1,0 90,0 "Green house mode" 6,0
F Asuinrakennus F (Maijannevantie) 379 455 7 093 166 96,2 5,0 5,0 1,0 90,0 "Green house mode" 6,0
G Asuinrakennus G (Maijannevantie) 379 203 7093300 92,9 5,0 5,0 1,0 90,0 "Green house mode" 6,0
H Asuinrakennus H (Hietasaari) 379076 7093530 92,5 5,0 5,0 1,0 90,0 "Green house mode" 6,0
I Asuinrakennus | (Lahdenperda) 378699 7093923 88,0 5,0 5,0 1,0 90,0 "Green house mode" 6,0
J Lomarakennus J (Junno) 378456 7094 615 89,4 5,0 5,0 1,0 90,0 "Green house mode" 6,0
K Lomarakennus K (Isoméannikkd) 380394 7096 271 106,1 5,0 5,0 1,0 90,0 "Green house mode" 6,0
L Asuinrakennus L (Malkasaari) 379 392 7096 642 100,9 5,0 5,0 1,0 90,0 "Green house mode" 6,0
M Asuinrakennus M (Latvala) 383344 7100875 82,6 5,0 5,0 1,0 90,0 "Green house mode" 6,0
Calculation Results
Shadow receptor
Shadow, expected values
No. Name Shadow hours
per year
[h/year]
A Lomarakennus A (Lampinjarvi) 0:00
B Lomarakennus B (Lampinkallio) 0:00
C Lomarakennus C (Latvalampi) 0:00
D Asuinrakennus D (Noppala) 7:47
E Muu rakennus E (Noppala) 5:01
F Asuinrakennus F (Maijannevantie) 3:19
G Asuinrakennus G (Maijannevantie) 0:00
H Asuinrakennus H (Hietasaari) 9:21
| Asuinrakennus | (Lahdenperd) 0:00
J Lomarakennus J (Junno) 2:55
K Lomarakennus K (Isoménnikkd) 2:55
L Asuinrakennus L (Malkasaari) 0:00
M Asuinrakennus M (Latvala) 6:05
Total amount of flickering on the shadow receptors caused by each WTG
No. Name Expected
[h/year]
1 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (172) 6:48
2 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (173) 13:48
3 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (174) 2:55
4 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (175) 0:00
5 Generic RD200 HH200 muokattu 5600 200.0 !0O! hub: 200,0 m (TOT: 300,0 m) (176) 0:00
6 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (177) 0:00
7 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (178) 0:00
8 Generic RD200 HH200 kavennet 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (179) 0:00
9 Generic RD200 HH200 kavennet 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (210) 7:47
10 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (181) 0:00
11 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (182) 0:00
12 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (183) 0:00
13 Generic RD200 HH200 muokattu 5600 200.0 !'O! hub: 200,0 m (TOT: 300,0 m) (184) 0:00
14 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (185) 2:58
15 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (186) 3:06
16 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (187) 0:00
17 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (188) 0:00
18 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (189) 0:00
19 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (1) 0:00
20 VESTAS V126-3.3 GridStreame 3300 126.0 !0! hub: 137,0 m (TOT: 200,0 m) (2) 0:00
21 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (3) 0:00
22 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (4) 0:00
23 VESTAS V126-3.3 GridStreame 3300 126.0 0! hub: 137,0 m (TOT: 200,0 m) (5) 0:00
24 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (6) 0:00
25 VESTAS V126-3.3 GridStreame 3300 126.0 0! hub: 137,0 m (TOT: 200,0 m) (7) 0:00

To be continued on next page...
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Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200 20230215 YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke forest)

...continued from previous page

No. Name Expected
[h/year]
26 VESTAS V126-3.3 GridStreame 3300 126.0 !0! hub: 137,0 m (TOT: 200,0 m) (8) 0:00
27 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (9) 0:00

Total times in Receptor wise and WTG wise tables can differ, as a WTG can lead to flicker at 2 or more receptors simultaneously and/or receptors may receive flicker from 2 or more WTGs
simultaneously.

The calculation of the total expected values for a given receptor assumes a weighted average directional reduction for all WTGs contributing to shadow flicker within the same day. In the case where
shadow flicker from different WTGs is not concurrent within the day, the total expected time at a given receptor may deviate marginally from the individual flicker time caused by each turbine separately.

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk 22.11.2023 17.05/ 3 Wi ndPRO W



Project: Licensed user:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar

Calculation: Shadow_Pajukoski I VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH;37 (real case, !_uke forest) Shado_vv receptor: A - Lomarakennus A (Lampinjarvi)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February |[March  |April | May |June | July JAugust | SeptembefOctober |NovembejDecember

1]10.12 | 09.04 | 07.33 | 06.44 | 04.59 | 03.22 | 03.01 | 04.27 | 06.02 | 07.28 | 08.01 | 09.36

11438 116.08  |17.38  |20.10  |21.42  |23.19  |23.49  |2227  |20.41 |18.54  |16.09 | 14.45

21011 | 09.01 | 07.29 | 06.40 | 04.55 | 03.20 | 03.03 | 04.30 | 06.05 | 07.31 | 08.05 | 09.38

| 14.40 ] 16.11 | 17.41 | 20.13 | 21.45 | 23.22 | 23.47 |22.24 2037 | 18.51 | 16.06 | 14.43

3] 10.10 | 08.58 | 07.26 | 06.37 | 04.52 | 03.17 | 03.05 | 04.33 | 06.08 | 07.34 | 08.08 | 09.41

| 14.42 | 16.14 | 17.44 | 20.16 | 21.48 | 23.25 | 23.46 | 22.21 | 20.34 | 18.47 | 16.02 | 14.41

411009 0855 |07.22 |06.33 |04.48 0315 |03.07 |0436 |06.11 |07.36 0811 | 09.44

| 14.44 | 16.18 | 17.47 | 20.19 | 21.52 | 23.28 | 23.44 | 22.17 | 20.30 | 18.44 | 15.59 | 14.39

5] 10.08 | 08.52 | 07.19 | 06.30 | 04.45 | 03.12 | 03.09 | 04.40 ] 06.13 | 07.39 | 08.14 | 09.46

| 14.47 | 16.21 | 17.50 | 20.22 | 21.55 | 23.30 | 23.42 |22.14 ] 20.27 | 18.40 | 15.56 | 14.38

6]10.07  |08.49 |07.15 ]06.26  |04.42  ]03.10 |03.11  |04.43 |06.16  |07.42  |08.17 | 09.49

114.49 1624  |1753  |20.25  |21.58  |23.33  |23.40 |22.11  |20.23 |1837 |1553 | 14.36

71 10.05 | 08.46 | 07.12 | 06.23 | 04.38 | 03.08 ] 03.13 | 04.46 | 06.19 | 07.45 ] 08.21 | 09.51

| 14.51 | 16.28 | 17.56 | 20.28 | 22.01 | 23.35 | 23.38 | 22.07 | 20.19 | 18.33 | 15.50 | 14.35

811003 | 0843 |07.08 |06.19 |0435 |03.06 |03.16 |04.49  |06.22 |07.48 | 08.24 | 09.54

| 1454  ]16.31 | 17.59 | 20.31 | 22.04  |23.37 | 23.36 | 22.04  ]20.16 | 18.30 | 15.47 | 14.33

911002 0839 |07.05 |06.15 |0432 |03.04 |03.18 |0452 |06.25 |07.51  |08.27 |09.56

| 14.56 | 16.34 | 18.02 | 20.34 | 22.08 | 23.39 | 23.34 | 22.01 | 20.12 | 18.26 | 15.44 | 14.32

10 | 10.00 | 08.36 | 07.01 | 06.12 | 04.28 | 03.03 | 03.21 | 04.55 | 06.28 | 07.54 | 08.30 | 09.58

| 14.59 | 16.37 | 18.05 | 20.37 | 22.11 | 23.41 | 23.32 | 21.57 | 20.09 | 18.23 | 15.40 | 14.31

11 ] 09.58 | 08.33 | 06.58 | 06.08 | 04.25 | 03.01 | 03.23 | 04.58 | 06.31 | 07.57 | 08.33 | 10.00

115.02 | 16.41 |18.08  |20.40 | 22.14 | 23.43  |23.29 |21.54 |20.05 |18.20  |1537  |14.29

12 | 09.56 | 08.30 | 06.54 | 06.05 | 04.22 | 02.58 | 03.26 | 05.01 | 06.34 | 08.00 | 08.37 | 10.02

| 15.05 | 16.44 | 18.11 | 20.43 | 22.17 | 23.45 | 23.27 | 21.50 | 20.02 | 18.16 | 15.34 | 14.28

13| 09.54 | 08.26 | 06.51 | 06.01 | 04.18 | 02.57 | 03.29 | 05.05 | 06.36 | 08.03 | 08.40 | 10.04

| 15.07 | 16.47 | 18.14 | 20.46 | 22.21 | 23.47 | 23.24 | 21.47 | 19.58 | 18.13 | 15.31 | 14.28

1410952 | 0823 | 0647 |0558 |04.15 |0256 |03.32 |05.08 |06.39 |08.06  ]08.43  |10.05

| 15.10 | 16.50 | 18.17 | 20.49 | 22.24 | 23.48 | 23.22 | 21.44 | 19.55 | 18.09 | 15.29 | 14.27

15 | 09.50 | 08.20 | 06.44 10554 | 04.12 | 02.55 | 03.34 ] 05.11 | 06.42 | 08.09 | 08.46 | 10.07

| 15.13 | 16.54 | 18.20 | 20.52 | 22.27 | 23.50 | 23.19 | 21.40 ] 19.51 | 18.06 | 15.26 | 14.26

16 | 09.47 | 08.17 |06.40  ]0551  |04.09 |0254 |03.37 |0514 |06.45  |08.12  |08.50 | 10.08

115.16 | 16.57 |18.23 2055  |22.30 |2351  |23.16  |21.37  |19.47 |18.02  |1523 | 14.26

17 | 09.45 ] 08.13 | 06.37 | 05.47 | 04.06 |1 02.53 | 03.40 | 05.17 | 06.48 | 08.15 | 08.53 | 10.10

| 15.19 | 17.00 | 18.26 | 20.58 12234 | 2352 | 23.13 | 21.33 | 19.44 | 17.59 | 15.20 | 14.25

18 ] 09.43 | 08.10 | 06.33 | 05.44 | 04.02 | 02.53 | 03.43 | 05.20 | 06.51 | 08.18 | 08.56 | 10.11

| 15.22 | 17.03 | 18.29 | 21.01 | 22.37 | 23.53 | 23.11 | 21.30 | 19.40 | 17.55 | 15.17 | 14.25

191 09.40 | 08.07 ]06.30  |05.40  |03.59  |0253  |03.46 |0523 |06.54 |08.21  |0859  |10.12

| 15.26 | 17.07 | 18.32 | 21.04 | 22.40 | 23.54 | 23.08 | 21.26 | 19.37 | 17.52 | 15.14 | 14.25

20 | 09.38 | 08.03 | 06.26 | 05.37 | 03.56 | 02.53 | 03.49 | 05.26 | 06.56 | 08.24 | 09.02 ] 10.13

| 15.29 | 17.10 | 18.35 | 21.08 | 22.43 | 23.54 | 23.05 | 21.23 ]119.33 | 17.49 | 15.12 | 14.25

21109.35 |08.00 |06.23 |0533 |03.53 |0253 |03.52 |0529 |06.59 |08.27  ]09.06 |10.14

11532 |17.13 1838  |21.11  |22.46  |2354  |23.02 |21.19 |19.30 |17.45 |15.09 | 14.26

221 09.33 | 07.56 | 06.19 | 05.30 | 03.50 |1 02.53 | 03.55 | 05.32 ] 07.02 | 08.30 | 09.09 | 10.14

| 15.35 117.16 | 18.41 |21.14 | 22.49 | 23.55 | 22.59 | 21.16 ] 19.26 | 17.42 | 15.06 | 14.26

23]09.30 | 07.53 | 06.16 | 05.26 | 03.47 | 02.53 | 03.58 | 05.35 | 07.05 | 08.33 |1 09.12 | 10.15

| 15.38 |117.19 | 18.44 | 21.17 | 22.53 | 23.55 | 22.56 | 21.12 ] 19.23 | 17.39 | 15.04 | 14.27

24109.27 |0750 |06.12  |0523 |03.44  |0254  |04.02 |0538 |07.08 |08.36  |09.15 |10.15

| 15.41 |17.22 | 18.47 | 21.20 | 22.56 | 23.54 | 22.53 | 21.09 | 19.19 | 17.35 | 15.01 | 14.27

25109.24 | 07.46 | 06.09 | 05.19 | 03.41 | 02.55 | 04.05 | 05.41 ] 07.11 | 07.39 ] 09.18 | 10.15

| 15.45 | 17.25 | 18.50 | 21.23 | 22.59 | 23.54 | 22.50 | 21.05 ] 19.16 | 16.32 | 14.59 | 14.28

2609.22 |07.43 |06.05 |05.16  |03.38 |02.56 |04.08 |0544  |07.13  |07.42  |09.21  |10.15

115.48  |17.29 1853  |21.26  |23.02  |2354  |22.47  |21.02  |19.12 |16.28 | 1456 | 14.29

271 09.19 1 07.39 | 06.02 | 05.12 ] 03.35 | 02.57 | 04.11 | 05.47 | 07.16 | 07.46 | 09.24 | 10.15

| 15.51 117.32 | 18.55 | 21.29 | 23.05 | 23.53 | 22.43 | 20.58 | 19.09 | 16.25 | 14.54 | 14.30

28] 09.16 | 07.36 | 05.58 | 05.09 | 03.33 | 02.58 | 04.14 | 05.50 | 07.19 | 07.49 |1 09.27 | 10.15

| 15.55 117.35 | 18.58 | 21.32 | 23.08 | 23.52 | 22.40 | 20.55 | 19.05 | 16.22 | 14.52 | 14.31

29109.13 | |06.54  ]05.05 |03.30 ]|03.00 |04.17 ]0553  |07.22 |07.52  ]09.30 | 10.15

| 15.58 | | 20.01 | 21.36 | 23.11 | 23.51 | 22.37 | 20.51 | 19.02 | 16.19 | 14.49 | 14.33

30 | 09.10 | | 06.51 | 05.02 | 03.27 | 03.00 | 04.21 | 05.56 | 07.25 | 07.55 ] 09.33 | 10.14

| 16.01 | | 20.04 | 21.39 12314 | 23.50 | 22.34 | 20.48 | 18.58 | 16.15 | 14.47 | 14.34

31109.07 | 106.47 | 10325 | 10424 10559 | 10758 | ]10.13

116.04 | |20.07 | 12317 | 12231 2044 | |16.12 | | 14.36

Potential sun hours | 172 | 238 | 363 | 451 | 568 | 622 | 607 | 508 | 393 | 305 | 199 | 138
Total, worst case | | | | | | | | | | | |
Sun reduction | | | | | | | | | | | |
Oper. time red. | I I I I I I I I I I I
Wind dir. red. | | | | | | | | | | | |
Total reduction | | | | | | | | | | | |
Total, real | I | [ [ I | [ [ | [ [

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: Licensed user:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar

Calculation: Shadow_Pajukoski I VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH;37 (real case, !_uke forest) Shado_vv receptor: B - Lomarakennus B (Lampinkallio)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February |[March  |April | May |June | July JAugust | SeptembefOctober |NovembejDecember

1]10.12 | 09.04 | 07.33 | 06.44 | 04.59 | 03.22 | 03.01 | 04.27 | 06.02 | 07.28 | 08.01 | 09.36

11438 116.08  |17.38  |20.10  |21.42  |23.19  |23.49  |2227  |20.41 |18.54  |16.09 | 14.45

21011 | 09.01 | 07.29 | 06.40 | 04.55 | 03.20 | 03.03 | 04.30 | 06.05 | 07.31 | 08.04 | 09.38

| 14.40 ] 16.11 | 17.41 | 20.13 | 21.45 | 23.22 | 23.47 |22.24 2037 | 18.51 | 16.06 | 14.43

3] 10.10 | 08.58 | 07.26 | 06.37 | 04.52 | 03.17 | 03.05 | 04.33 | 06.08 | 07.34 | 08.08 | 09.41

| 14.42 | 16.14 | 17.44 | 20.16 | 21.48 | 23.25 | 23.46 | 22.21 | 20.34 | 18.47 | 16.02 | 14.41

411009 0855 |07.22 |06.33 |04.48 0315 |03.07 |0436 |06.11 |07.36 0811 | 09.44

| 14.44 | 16.18 | 17.47 | 20.19 | 21.52 | 23.27 | 23.44 | 22.17 | 20.30 | 18.44 | 15.59 | 14.40

5] 10.08 | 08.52 | 07.19 | 06.30 | 04.45 1 03.13 | 03.09 | 04.40 ] 06.13 | 07.39 | 08.14 | 09.46

| 14.47 | 16.21 | 17.50 | 20.22 | 21.55 | 23.30 | 23.42 |22.14 ] 20.26 | 18.40 | 15.56 | 14.38

6]10.06 | 08.49 |07.15 ]06.26  |04.42  ]03.10 |03.11  |04.43 |06.16  |07.42  |08.17 | 09.49

114.49 1624  |1753  |20.25 |21.58  |23.32  |23.40 |22.11  |2023 |1837 |1553 | 14.36

71 10.05 | 08.46 | 07.12 | 06.23 | 04.38 | 03.08 ] 03.13 | 04.46 | 06.19 | 07.45 ] 08.21 | 09.51

| 14.51 | 16.28 | 17.56 | 20.28 | 22.01 | 23.35 | 23.38 | 22.07 | 20.19 | 18.33 | 15.50 | 14.35

8110.03  |08.42 |]07.08 ]06.19  |04.35 |03.06 |03.16 |04.49  |06.22 |07.48 | 08.24 | 09.53

| 1454  ]16.31 | 17.59 | 20.31 | 22.04  |23.37 | 23.36 | 22.04  ]20.16 | 18.30 | 15.47 | 14.33

911002 0839 |07.05 |06.15 |0432 |03.04 |03.18 |0452 |06.25 |07.51  |08.27 |09.56

| 14.56 | 16.34 | 18.02 | 20.34 | 22.08 | 23.39 | 23.34 | 22.01 | 20.12 | 18.26 | 15.44 | 14.32

10 | 10.00 | 08.36 | 07.01 | 06.12 | 04.28 | 03.03 | 03.21 | 04.55 | 06.28 | 07.54 | 08.30 | 09.58

| 14.59 | 16.37 | 18.05 | 20.37 | 22.11 | 23.41 | 23.31 | 21.57 | 20.09 | 18.23 | 15.40 | 14.31

11 ] 09.58 | 08.33 | 06.58 | 06.08 | 04.25 | 03.01 | 03.23 | 04.58 | 06.31 | 07.57 | 08.33 | 10.00

115.02 | 16.41 |18.08  |20.40 | 22.14 | 23.43  |23.29 |21.54 |20.05 |18.20  |1537  |14.29

12 | 09.56 | 08.30 | 06.54 | 06.05 | 04.22 | 03.00 | 03.26 | 05.01 | 06.34 | 08.00 | 08.37 | 10.02

| 15.05 | 16.44 | 18.11 | 20.43 | 22.17 | 23.45 | 23.27 | 21.50 | 20.02 | 18.16 | 15.34 | 14.29

13| 09.54 | 08.26 | 06.51 | 06.01 | 04.18 | 02.57 | 03.29 | 05.05 | 06.36 | 08.03 | 08.40 | 10.04

| 15.07 | 16.47 | 18.14 | 20.46 | 22.21 | 23.47 | 23.24 | 21.47 | 19.58 | 18.13 | 15.31 | 14.28

1410952 | 0823 | 0647 |0558 |04.15 |0256 |03.32 |05.08 |06.39 |08.06  ]08.43  |10.05

| 15.10 | 16.50 | 18.17 | 20.49 | 22.24 | 23.48 | 23.21 | 21.44 | 19.55 | 18.09 | 15.29 | 14.27

15 | 09.50 | 08.20 | 06.44 10554 | 04.12 | 02.55 | 03.35 ] 05.11 | 06.42 | 08.09 | 08.46 | 10.07

| 15.13 | 16.54 | 18.20 | 20.52 | 22.27 | 23.50 | 23.19 | 21.40 ] 19.51 | 18.06 | 15.26 | 14.26

16 | 09.47 | 08.17 |06.40  ]0551  |04.09 |0254 |03.37 |0514 |06.45  |08.12  |08.50 | 10.08

115.16 | 16.57 |18.23 2055  |22.30 |2351  |23.16  |21.37  |19.47 |18.02  |1523 | 14.26

17 | 09.45 ] 08.13 | 06.37 | 05.47 | 04.06 | 02.54 | 03.40 | 05.17 | 06.48 | 08.15 | 08.53 | 10.10

| 15.19 | 17.00 | 18.26 | 20.58 | 22.33 | 23.52 | 23.13 | 21.33 | 19.44 | 17.59 | 15.20 | 14.26

18 ] 09.43 | 08.10 | 06.33 | 05.44 | 04.02 | 02.53 | 03.43 | 05.20 | 06.51 | 08.18 | 08.56 | 10.11

| 15.22 | 17.03 | 18.29 | 21.01 | 22.37 | 23.53 | 23.11 | 21.30 | 19.40 | 17.55 | 15.17 | 14.25

191 09.40 | 08.07 ]06.30  |05.40  |03.59  |0253  |03.46 |0523 |06.54 |08.21  |0859  |10.12

| 15.26 | 17.07 | 18.32 | 21.04 | 22.40 | 23.53 | 23.08 | 21.26 | 19.37 | 17.52 | 15.14 | 14.25

20 | 09.38 | 08.03 | 06.26 | 05.37 | 03.56 | 02.53 | 03.49 | 05.26 | 06.56 | 08.24 | 09.02 ] 10.13

| 15.29 | 17.10 | 18.35 | 21.07 | 22.43 | 23.54 | 23.05 | 21.23 ]119.33 | 17.49 | 15.12 | 14.25

21109.35 |08.00 |06.23 |0533 |03.53 |0253 |03.52 |0529 |06.59 |08.27  ]09.06 |10.14

11532 |17.13 1838  |21.11  |22.46  |2354  |23.02 |21.19 |19.30 |17.45 |15.09 | 14.26

22109.32 | 07.56 | 06.19 | 05.30 | 03.50 |1 02.53 | 03.55 | 05.32 ] 07.02 | 08.30 | 09.09 | 10.14

| 15.35 117.16 | 18.41 |21.14 | 22.49 | 23.55 | 22.59 | 21.16 ] 19.26 | 17.42 | 15.06 | 14.26

23]09.30 | 07.53 | 06.16 | 05.26 | 03.47 | 02.54 | 03.59 | 05.35 | 07.05 | 08.33 |1 09.12 | 10.15

| 15.38 |117.19 | 18.44 | 21.17 | 22.53 | 23.55 | 22.56 | 21.12 ] 19.23 | 17.39 | 15.04 | 14.27

24109.27 |0750 |06.12  |0523 |03.44  |0254  |04.02 |0538 |07.08 |08.36  |09.15 |10.15

| 15.42 |17.22 | 18.47 | 21.20 | 22.56 | 23.54 | 22.53 | 21.09 | 19.19 | 17.35 | 15.01 | 14.27

25109.24 | 07.46 | 06.09 | 05.19 | 03.41 | 02.55 | 04.05 | 05.41 ] 07.11 | 07.39 ] 09.18 | 10.15

| 15.45 | 17.25 | 18.50 | 21.23 | 22.59 | 23.54 | 22.50 | 21.05 ] 19.16 | 16.32 | 14.59 | 14.28

2609.22 |07.43 |06.05 |05.16  |03.38 |02.56 |04.08 |0544  |07.13  |07.42  |09.21  |10.15

115.48  |17.29 1853  |21.26  |23.02  |2354  |22.47  |21.02  |19.12 |16.28 | 1456 | 14.29

271 09.19 1 07.39 | 06.02 | 05.12 ] 03.35 | 02.57 | 04.11 | 05.47 | 07.16 | 07.46 | 09.24 | 10.15

| 15.51 117.32 | 18.55 | 21.29 | 23.05 | 23.53 | 22.43 | 20.58 | 19.09 | 16.25 | 14.54 | 14.30

28] 09.16 | 07.36 | 05.58 | 05.09 | 03.33 | 02.58 | 04.14 | 05.50 | 07.19 | 07.49 |1 09.27 | 10.15

| 15.55 117.35 | 18.58 | 21.32 | 23.08 | 23.52 | 22.40 | 20.55 | 19.05 | 16.22 | 14.52 | 14.32

29109.13 | |06.54  ]05.06  |03.30 ]|03.00 |04.17 ]0553  |07.22 |07.52  ]09.30 | 10.14

| 15.58 | | 20.01 | 21.36 | 23.11 | 23.51 | 22.37 | 20.51 | 19.01 | 16.19 | 14.49 | 14.33

30 | 09.10 | | 06.51 | 05.02 | 03.27 | 03.00 | 04.21 | 05.56 | 07.25 | 07.55 ] 09.33 | 10.14

| 16.01 | | 20.04 | 21.39 12314 | 23.50 | 22.34 | 20.48 | 18.58 | 16.15 | 14.47 | 14.34

31109.07 | 106.47 | 10325 | 10424 10559 | 10758 | ]10.13

116.04 | |20.07 | 12317 | 12231 2044 | |16.12 | | 14.36

Potential sun hours | 172 | 238 | 363 | 451 | 568 | 622 | 607 | 508 | 393 | 305 | 199 | 138
Total, worst case | | | | | | | | | | | |
Sun reduction | | | | | | | | | | | |
Oper. time red. | I I I I I I I I I I I
Wind dir. red. | | | | | | | | | | | |
Total reduction | | | | | | | | | | | |
Total, real | I | [ [ I | [ [ | [ [

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: Licensed user:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar

Calculation: Shadow_Pajukoski I VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH;37 (real case, !_uke forest) Shado_vv receptor: C - Lomarakennus C (Latvalampi)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February |[March  |April | May |June | July JAugust | SeptembefOctober |NovembejDecember

1]10.12 | 09.04 | 07.33 | 06.44 | 04.59 | 03.22 | 03.02 | 04.27 | 06.02 | 07.28 | 08.01 | 09.35

11439  ]16.08  |17.38  |20.10  |21.42  |23.19  |23.48  |2227  |20.41 |18.54  |16.09 | 14.45

21011 | 09.01 | 07.29 | 06.40 | 04.55 | 03.20 | 03.03 | 04.30 | 06.05 | 07.31 | 08.04 | 09.38

| 14.41 ] 16.11 | 17.41 | 20.13 | 21.45 | 23.22 | 23.47 |22.24 2037 | 18.51 | 16.06 | 14.43

3] 10.10 | 08.58 | 07.26 | 06.37 | 04.52 | 03.17 | 03.05 | 04.33 | 06.08 | 07.34 | 08.08 | 09.41

| 14.43 | 16.15 | 17.44 | 20.16 | 21.48 | 23.25 | 23.45 | 22.21 | 20.34 | 18.47 | 16.02 | 14.42

411009 |0855 |07.22 |06.33 |04.49  ]03.15 |03.07 |0437 |06.11 |07.36 0811 | 09.44

| 14.45 | 16.18 | 17.47 | 20.19 | 21.51 | 23.27 | 23.44 | 22.17 | 20.30 | 18.44 | 15.59 | 14.40

5] 10.08 | 08.52 | 07.19 | 06.30 | 04.45 1 03.13 | 03.09 | 04.40 ] 06.13 | 07.39 | 08.14 | 09.46

| 14.47 | 16.21 | 17.50 | 20.22 | 21.55 | 23.30 | 23.42 |22.14 ] 20.26 | 18.40 | 15.56 | 14.38

6]10.06 | 08.49 |07.15 ]06.26  |04.42  ]03.11  |03.11  |04.43 |06.16  |07.42  |08.17 | 09.49

114.49 1624  |1753  |20.25 |21.58  |23.32  |23.40 |22.11  |2023 |1837 |1553 | 14.36

71 10.05 | 08.46 | 07.12 | 06.23 | 04.38 | 03.09 | 03.14 | 04.46 | 06.19 | 07.45 | 08.20 | 09.51

| 14.52 | 16.28 | 17.56 | 20.28 | 22.01 | 23.35 | 23.38 | 22.07 | 20.19 | 18.33 | 15.50 | 14.35

8110.03  |08.42 ]07.08 ]06.19  |04.35  |03.07 ]03.16 |04.49  |06.22 |07.48 | 08.24 | 09.53

| 1454  ]16.31 | 17.59 | 20.31 | 22.04  |23.37 | 23.36 | 22.04  ]20.16 | 18.30 | 15.47 | 14.33

911001 0839 |07.05 |06.16 0432 |03.05 |03.19 0452 ]06.25 |07.51  |08.27 |09.56

| 14.57 | 16.34 | 18.02 | 20.34 | 22.08 | 23.39 | 23.33 | 22.01 | 20.12 | 18.27 | 15.44 | 14.32

10 | 10.00 | 08.36 | 07.01 | 06.12 | 04.28 | 03.03 | 03.21 | 04.55 | 06.28 | 07.54 | 08.30 | 09.58

| 14.59 | 16.38 | 18.05 | 20.37 | 22.11 | 23.41 | 23.31 | 21.57 | 20.09 | 18.23 | 15.41 | 14.31

11 ] 09.58 | 08.33 | 06.58 | 06.08 | 04.25 | 03.01 | 03.24 | 04.58 | 06.31 | 07.57 | 08.33 | 10.00

115.02 | 16.41 |18.08  |20.40 | 22.14  |23.43  |23.29 |21.54 |20.05 |18.20  |15.38 | 14.30

12 | 09.56 | 08.30 | 06.54 | 06.05 | 04.22 | 03.00 | 03.26 | 05.02 | 06.34 | 08.00 | 08.37 | 10.02

| 15.05 | 16.44 | 18.11 | 20.43 | 22.17 | 23.45 | 23.26 | 21.50 | 20.02 | 18.16 | 15.35 | 14.29

13| 09.54 | 08.26 | 06.51 | 06.01 | 04.19 | 02.57 | 03.29 | 05.05 | 06.36 | 08.03 | 08.40 | 10.03

| 15.08 | 16.47 | 18.14 | 20.46 12220 | 23.46 | 23.24 | 21.47 | 19.58 | 18.13 | 15.32 | 14.28

1410952 | 0823 | 0647 |0558 |04.15 |0256 |03.32 |05.08 |06.39 |08.06  ]08.43  |10.05

| 15.11 | 16.51 | 18.17 | 20.49 | 22.24 | 23.48 | 23.21 | 21.43 | 19.55 | 18.09 | 15.29 | 14.27

15 | 09.49 | 08.20 | 06.44 10554 | 04.12 | 02.55 | 03.35 ] 05.11 | 06.42 | 08.09 | 08.46 | 10.07

11514 | 16.54 | 18.20 | 20.52 | 22.27 | 23.49 | 23.19 | 21.40 ] 19.51 | 18.06 | 15.26 | 14.27

16| 09.47 | 08.16 | 0640 |0551 | 0409 |0255 |03.38 |0514 |06.45 |08.12 |08.49  |10.08

115.17 | 16.57 |18.23 2055 | 22.30 2350 |23.16  |21.37  |19.47 |18.02  |1523 | 14.26

17 | 09.45 ] 08.13 | 06.37 | 05.47 | 04.06 | 02.54 | 03.41 | 05.17 | 06.48 | 08.15 | 08.53 | 10.09

| 15.20 | 17.00 | 18.26 | 20.58 | 22.33 | 23.52 | 23.13 | 21.33 | 19.44 | 17.59 | 15.20 | 14.26

18109.42 0810 |06.33 |0544 |0403 |0253 |03.44 |0520 |06.51 |08.18  ]0856  |10.11

| 15.23 | 17.03 | 18.29 | 21.01 | 22.37 | 23.52 | 23.10 | 21.30 | 19.40 | 17.56 | 15.17 | 14.26

191 09.40 | 08.07 ]06.30  ]05.40  |03.59  |02.53  |03.47 |0523 |06.54 |08.21  |0859  |10.12

| 15.26 | 17.07 | 18.32 | 21.04 | 22.40 | 23.53 | 23.07 | 21.26 | 19.37 | 17.52 | 15.15 | 14.26

20 | 09.38 | 08.03 | 06.26 | 05.37 | 03.56 | 02.53 | 03.50 | 05.26 | 06.56 | 08.24 | 09.02 ] 10.13

| 15.29 | 17.10 | 18.35 | 21.07 | 22.43 | 23.54 | 23.05 | 21.23 ]119.33 | 17.49 | 15.12 | 14.26

21]09.35 | 08.00 | 06.23 | 05.33 | 03.53 | 02.53 | 03.53 | 05.29 | 06.59 | 08.27 | 09.05 | 10.13

11532 |17.13 1838  |21.11  |22.46  |2354  |23.02 |21.19 |19.30 |17.45 |15.09 | 14.26

22109.32 | 07.56 | 06.19 | 05.30 | 03.50 |1 02.53 | 03.56 | 05.32 ] 07.02 | 08.30 | 09.09 | 10.14

| 15.35 117.16 | 18.41 |21.14 | 22.49 | 23.54 | 22.59 | 21.16 ] 19.26 | 17.42 | 15.06 | 14.26

23]09.30 | 07.53 | 06.16 | 05.26 | 03.47 | 02.54 | 03.59 | 05.35 | 07.05 | 08.33 |1 09.12 | 10.14

| 15.38 |117.19 | 18.44 | 21.17 | 22.52 | 23.54 | 22.56 | 21.12 ] 19.23 | 17.39 | 15.04 | 14.27

24109.27 |0750 |06.12  |0523  |03.44 |0255 |04.02 |0538 |07.08 |08.36  |09.15 |10.15

| 15.42 |17.22 | 18.47 | 21.20 | 22.55 | 23.54 | 22.53 | 21.09 | 19.19 | 17.35 | 15.01 | 14.28

25109.24 | 07.46 | 06.09 | 05.19 | 03.41 | 02.55 | 04.05 | 05.41 ] 07.11 | 07.39 ] 09.18 | 10.15

| 15.45 | 17.25 | 18.50 | 21.23 | 22.59 | 23.54 | 22.49 | 21.05 ] 19.16 | 16.32 | 14.59 | 14.28

26109.21  |07.43 |06.05 |0516  |03.39 |02.56 |04.08 |0544  |07.13  |07.42  |09.21  |10.15

115.48  |17.29 1853  |21.26  |23.02  |2353  |22.46  |21.02  |19.12 |16.29 | 1457 | 14.29

271 09.19 1 07.39 | 06.02 | 05.13 | 03.36 | 02.57 | 04.11 | 05.47 | 07.16 | 07.45 | 09.24 | 10.15

| 15.51 117.32 | 18.55 | 21.29 | 23.05 | 23.53 | 22.43 | 20.58 | 19.09 | 16.25 | 14.54 | 14.31

28] 09.16 | 07.36 | 05.58 | 05.09 | 03.33 | 02.59 | 04.14 | 05.50 | 07.19 | 07.49 |1 09.27 | 10.15

| 15.55 117.35 | 18.58 | 21.32 | 23.08 | 23.52 | 22.40 | 20.55 | 19.05 | 16.22 | 14.52 | 14.32

29109.13 | |06.54  ]05.06  |03.30 |03.00 ]04.18 ]0553  |07.22 |07.52  ]09.30 | 10.14

| 15.58 | | 20.01 | 21.36 | 23.11 | 23.51 | 22.37 | 20.51 | 19.02 | 16.19 | 14.50 | 14.33

30 | 09.10 | | 06.51 | 05.02 | 03.27 | 03.00 | 04.21 | 05.56 | 07.25 | 07.55 ] 09.33 | 10.14

| 16.01 | | 20.04 | 21.39 | 23.13 | 23.50 | 22.34 | 20.48 | 18.58 | 16.15 | 14.48 | 14.35

31109.07 | 106.47 | 10325 | 10424 10559 | 10758 | ]10.13

116.05 | |20.07 | 12316 | 12230 2044 | |16.12 | | 14.36

Potential sun hours | 172 | 238 | 363 | 451 | 568 | 621 | 607 | 508 | 393 | 305 | 199 | 139
Total, worst case | | | | | | | | | | | |
Sun reduction | | | | | | | | | | | |
Oper. time red. | I I I I I I I I I I I
Wind dir. red. | | | | | | | | | | | |
Total reduction | | | | | | | | | | | |
Total, real | I | [ [ I | [ [ | [ [

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: Licensed user:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar

Calculation: Shadow_Pajukoski 11 VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke forest) Shadow receptor: D - Asuinrakennus D (Noppala)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

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

111012  |09.04  |07.33 | 06.44 | 04.59 ] 03.23 04.41 (9) | 03.03 04.46 (9) | 04.28 | 06.02 | 07.28 | 08.01  |09.35

11439  |16.08  |17.38  |20.10 | 21.42 12319 26 05.07(9)|2348 26 05.12(9)|22.27 [2041  |1855  |16.09 | 14.46

211011  ]09.01  |07.29  |06.41 | 04.56 ] 03.21 04.41 (9) | 03.04 04.47 (9) | 0431 | 06.05  |07.31  |08.04  |09.38

|1441  |1612  |1741  |2013 | 21.45 |2321 26 05.07(9)|2346 26 0513(9)|22.24 [20.37 |1851  |16.06 | 14.44

311010 0858  |07.26  |06.37 | 0452 ] 03.18 04.41 (9) | 03.06 04.47 (9) | 04.34 | 06.08  |07.34  |08.08  |09.41

11443  |16.15  |17.44  |20.16 | 21.48 |2324 26 05.07(9)|2345 26 0513(9) 2220 [20.34  |18.48  |16.03 | 14.42

4]10.09 0855 |07.22  |06.33 | 04.49 ] 03.16 04.41 (9) | 03.08 04.47 (9) | 0437 | 06.11  [07.37  |08.11  |09.43

|14.45  |16.18  |17.47  [2019 | 2151 2327 26 05.07(9)|2343 26 0513(9)|2217  [20.30 |18.44  |16.00 | 14.40

5]10.07 |0852  |07.19  |06.30 | 04.46 | 03.14 04.41 (9) | 03.10 04.48 (9) | 04.40 | 06.14  [07.39 | 08.14 | 09.46

|14.48  |16.22  |17.50  |2022 | 2155 12329 27 05.08(9) |2341 26 05.14(9)|2214  [2027 |1841  |1556 | 14.39

6]10.06 0849  |07.15  |06.26  |04.42 ] 03.11 04.42 (9) | 03.12 04.47 (9) | 04.43 | 06.17  |07.42 | 08.17  |09.48

|1450  |16.25  |17.53  |20.25 | 21.58 |2332 26 05.08(9) |2339 27 0514(9) |2211 [2023 |1837  |1553  |14.37

7]110.04 0846  |07.12  |06.23 | 04.39 ] 03.09 04.41 (9) | 03.15 04.48 (9) | 04.46 | 06.20 | 07.45  |08.20 | 09.51

|1452  |16.28  |17.56  |20.28 | 22.01 2334 26 05.07(9)|2337 26 0514(9) 2207 [2019 |18.34 |1550 | 14.35

8]10.03  |08.42  |07.08  |06.19  |04.36 | 03.07 04.42 (9) | 03.17 04.47 (9) | 0450 | 06.22 | 07.48  |08.24 | 09.53

|1455 1631  |17.59  [20.31 | 22.04 12336 26 05.08(9)|2335 27 05.14(9) 2204 [20.16 |18.30  |15.47  |14.34

91001  |0839  |07.05 |06.16 | 04.32 | 03.06 04.42 (9) | 03.19 04.48 (9) | 0453 | 06.25  |07.51  |08.27 | 09.55

|1457  |16.35  |18.02  |20.34 | 22.07 2338 26 05.08(9)|2333 26 05.14(9)|22.00 [2012 |18.27  |15.44  |14.33

100959  |08.36  |07.01  |06.12 | 04.29 | 03.04 04.42 (9) | 03.22 04.48 (9) | 0456 | 06.28 | 07.54  |08.30 | 09.57

|1500  |16.38  |18.05  [20.37  |22.11 2340 26 05.08(9) |2331 26 0514(9)|21.57 [20.09 |18.23  |1541  |14.31

11]09.58 | 08.33  |06.58 | 06.09 | 04.26 ] 03.02 04.42 (9) | 03.24 04.49 (9) | 0459 | 06.31  |[07.57 | 08.33 | 09.59

11503  |16.41  |18.08  |20.40 | 22.14 |2342 26 05.08(9) |2328 26 0515(9) |21.54 [20.05 |18.20 |15.38  |14.30

12]09.56 | 08.30 | 06.55 | 06.05 | 04.22 ] 03.01 04.43 (9) | 03.27 04.49 (9) | 05.02 | 06.34 [ 08.00  |08.36  |10.01

11505  |16.44  |18.11  |20.43 | 2217 |23.44 26 05.00(9) |2326 26 0515(9)|21.50 [20.02 |18.16  |1535  |14.29

13]09.54 | 08.26  |06.51 | 06.02 | 04.19 | 02.58 04.43 (9) | 03.30 04.49 (9) | 05.05 | 06.37 | 08.03  |08.40  |10.03

]15.08  |16.48  |18.14  |20.46 | 22.20 2346 26 05.00(9) |2323 26 0515(9)|21.47 [19.58  |18.13  |1532  |14.29

140951 | 0823  |06.48 |0558 | 04.16 | 02.57 04.44 (9) | 03.33 04.50 (9) | 05.08 | 06.40 | 08.06 | 08.43  |10.05

|1511  |1651  |18.17  |20.49 | 22.23 12347 25 05.00(9) |2321 25 0515(9)|21.43  [1955  [18.09  |1529 | 14.28

15]09.49 | 0820  |06.44  |0555 | 04.13 | 02.56 04.43 (9) | 03.35 0450 (9) | 05.11 | 0642  |08.09  |08.46  |10.06

|1514  |1654  |18.20  |2052 | 22.27 12349 26 05.09(9)|23.18 25 0515(9)|21.40 [1951  |18.06  |15.26 | 14.27

16 ]09.47 | 08.16  |06.40 | 0551 | 04.09 ] 02.55 04.44 (9) | 03.38 04.50 (9) | 05.14 | 06.45  [08.12  |08.49  |10.08

|1517  |1657  |18.23  |2055 | 22.30 |2350 25 05.00(9)|23.16 24 05.14(9)|21.37  [19.48  |18.03  |1523  |14.27

1710945  |08.13  |06.37  |05.48 | 04.06 ] 02.55 04.45 (9) | 03.41 04.50 (9) | 05.17 | 06.48  |08.15  |08.53  |10.09

]1520  |17.01  |18.26  |20.58 | 22.33 |2351 25 0510(9)|23.13 24 0514(9)|21.33  [19.44  |17.59  |1521 | 14.26

1809.42  |08.10  |06.33  |05.44 | 04.03 04.50 (9) | 02.54 04.44 (9) | 03.44 04.51(9) | 0520 | 0651  |08.18  |08.56  |10.10

]1523  |17.04  |18.29  |21.01  |22.36 5 0455(9)|23.52 25 05.09(9)]23.10 22 0513(9)|21.30 1941  [17.56  |15.18  |14.26

190940  |0807  |06.30 | 0541 | 04.00 04.47 (9) | 02.54 04.44 (9) | 03.47 0452 (9) | 0523 | 0654  [0821  |08.59  |10.11

|1526  |17.07  |18.32  |21.04  |22.39 11 04.58(9)|23.52 25 05.09(9)|23.07 22 0514(9)|21.26  [19.37  [17.52  |1515 | 14.26

20]09.37 |08.03 |06.26 0537  |0357 04.46 (9) | 02.54 04.44 (9) | 03.50 0452 (9) | 05.27 | 06.57 | 0824  |09.02  |10.12

11529  |17.10 1835  |21.07  |2243 14 05.00(9) | 2353 26 05.10(9)|23.04 21 0513(9)|21.23  |19.33  |17.49  |1512 | 14.26

21]09.35 |08.00 |06.23  |05.34  |03.54 04.45 (9) | 02.54 04.46 (9) | 03.53 04.53(9) | 05.30 | 06.59 [ 0827  ]09.05  |10.13

11533  |17.13 1838  |21.10  |2246 16 05.01(9)|2353 25 0511(9)|23.01 19 0512(9)|21.19  [19.30 |17.46  |1510 | 14.27

22109.32 |07.56  |06.19  |05.30  |03.51 04.43 (9) | 02.54 04.46 (9) | 03.56 04.54(9) | 05.33 | 07.02  [08.30  |09.08  |10.14

11536  |17.16  |18.41  |21.14  |2249 18 05.01(9)|23.54 25 0511(9)|2258 18 05.12(9) |21.16  [19.26  |17.42  |15.07 | 14.27

23109.30 |07.53  |06.16  |05.27  |03.48 04.43 (9) | 02.55 04.45 (9) | 03.59 04.55(9) | 05.36 | 07.05 |0833  |09.11  |10.14

11539 |17.19  |18.44  |2117  |2252 19 05.02(9) |23.54 25 05.10(9)|2255 16 05.11(9) |21.12  [19.23  |17.39  |15.04 | 14.28

24109.27 |07.50 |06.12  |05.23  |03.45 04.42 (9) | 02.55 04.46 (9) | 04.02 0456 (9) | 05.39  |07.08 | 08.36 | 09.15 |10.14

|1542  |17.23  |18.47  |21.20  |2255 21 05.03(9) 2353 25 05.11(9)|2252 13 05.09 (9) | 21.09  [19.19  [17.36  |15.02 | 14.28

25]09.24  |07.46  |06.09  |05.20  |03.42 04.42 (9) | 02.56 04.46 (9) | 04.06 0459 (9) | 05.42  |07.11  [07.39  |09.18  |10.15

11545  |17.26  |18.50  |21.23  |22.58 22 05.04(9) | 2353 25 05.11(9) | 22.49 8 0507(9)|21.05 ]19.16  [16.32  |14.59 | 14.29

2609.21  |07.43  |06.05 |05.16  |03.39 04.42 (9) | 02.57 04.46 (9) | 04.09 10544 0714  |07.42  ]09.21  |10.15

11549  |17.29  |1853  |21.26  |23.01 23 05.05(9) | 2353 26 05.12(9) | 22.46 12102 1912  |16.29  |1457  |14.30

2710919  |07.39  |06.02 0513  |03.36 04.41 (9) | 02.58 04.46 (9) | 04.12 10547  |07.16  |07.45  |09.24  |10.15

|1552  |17.32  |18.56  |21.29  |23.04 24 05.05(9)|2352 25 05.11(9) | 22.43 12058  |19.09  |16.26  |1455  |14.31

2809.16  |07.36  |0558  |05.09  |03.34 04.41 (9) | 03.00 04.46 (9) | 04.15 10550  [07.19  |07.49  |09.27  |10.14

|1555  |17.35  |18.59  |21.32  |23.07 24 05.05(9) 2351 25 05.11(9) | 22.40 12055  [19.05  [16.22  |1452  |14.32

2910913 | | 06.55 | 05.06 | 03.31 04.41 (9) | 03.00 04.46 (9) | 04.18 10553  |07.22  |07.52  |09.30 | 10.14

11558 | 2001  |21.35 2310 25 05.06(9)|2350 26 05.12(9) | 22.37 12051 [19.02  [16.19  |1450 | 14.34

3009.10 | |06.51  |05.03  |03.28 04.41 (9) | 03.01 04.46 (9) | 04.21 10556  |07.25  |07.55  ]09.32  |10.13

11602 | |20.04  |21.39 |2313 25 05.06(9)|2349 26 05.12(9) | 22.33 12048  |1858  |16.16  |14.48  |14.35

31]09.07 | |06.48 | ] 03.26 04.40 (9) | | 04.24 10559 | ]07.58 | 110.13

116.05 | 2007 | 12316 26 0506 (9) | | 22.30 12044 | |16.12 | | 14.37

Potential sun hours | 173 | 239 | 363 | 450 | 568 | 621 | 606 | 507 | 393 | 305 | 199 | 139
Total, worst case | | | | | 273 | 769 | 577 | | | | |
Sun reduction | | | | | 0,48 | 0,51 | 0,49 | | | | |
Oper. time red. | | | | | 0,94 | 0,94 | 0,94 | | | | |
Wind dir. red. | | | | | 0,62 | 0,62 | 0,62 | | | | |
Total reduction | | | | | 0,28 | 0,30 | 0,28 | | | | |
Total, real | | | | | 76 | 229 | 163 | | | | |

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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Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
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+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar

Calculation: Shadow_Pajukoski 11 VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke forest) Shadow receptor: E - Muu rakennus E (Noppala)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February [March  |April IMay [June [July |August | SeptembdrOctober |NovembefDecember

111012  |09.04 |07.33 | 06.44 | 04.59 20.22 (2) | 03.23 | 03.03 | 04.28 20.33(2) | 06.02 | 07.28 | 08.01  |09.35

11439  |16.08 |17.38 | 20.10 |21.42 27 2049 (2)|23.19 | 23.48 12227 25 2058(2)|20.41  |18.55 | 16.09  |14.46

211011  ]09.01  |07.29 | 06.41 | 04.56 20.21(2) | 0321 | 03.04 1 04.31 20.31(2) | 0605 | 07.31 | 08.04  |09.38

11441  |1612  |17.41  |20.13 |21.45 28 2049 (2) |23.21  |23.46 12224 26 2057(2)]20.37 |1851 |16.06  |14.44

3]10.10 | 0858 |07.26 | 06.37 | 04.52 20.21(2) | 03.18 | 03.06 | 04.34 20.31(2) | 06.08 | 07.34  |08.08 |09.41

11443 |16.15  |17.44 | 20.16 |21.48 28 2049 (2)|23.24 | 23.45 12220 27 20.58(2) |20.34  |18.48 | 16.03  |14.42

411009 |0855 |07.22  |06.33 | 04.49 20.21(2) | 03.16 | 03.08 | 04.37 20.31(2) | 06.11 | 07.37 | 08.11  |09.43

11445  |16.18 | 17.47 | 20.19 12151 28 2049 (2) | 23.27 | 23.43 12217 28 2059(2)|20.30 |18.44  |16.00 | 14.40

511007 |08.52  |07.19  |06.30 | 04.46 20.20 (2) | 03.14 | 03.10 | 04.40 20.30 (2) | 06.14 | 07.39 | 08.14 | 09.46

11448  |16.22  |17.50 | 20.22 |21.55 29 2049 (2) | 2329  |23.41 12214 28 2058(2)|20.27 |1841  |1557 | 14.39

611006 0849 |07.15 | 06.26 | 04.42 20.20 (2) | 03.11 | 03.12 | 04.43 20.30 (2) | 06.17 | 07.42 | 08.17  |09.48

11450 |16.25 | 17.53 | 20.25 |21.58 29 2049 (2)|23.32 |23.39 12211 29 2059 (2)|20.23 |18.37  |1553  |14.37

711004 0846  |07.12  |06.23 | 04.39 20.20 (2) | 03.09 | 03.15 | 04.46 20.30 (2) | 0620 | 07.45 | 08.20 | 09.51

|1452  |16.28  |17.56  |20.28 2201 29 2049 (2)|23.34  |23.37 12207 29 2059 (2)]20.19 |18.34 |1550  |14.35

8]10.03 |08.42 |07.08  |06.19 ] 04.36 20.20 (2) | 03.07 | 03.17 | 04.50 20.30 (2) | 06.22 | 07.48 | 0824  |09.53

11455  |16.31  |17.59 | 20.31 |2204 28 2048(2) 2336 |23.35 122.04 28 20.58(2)|20.16 |18.30 | 1547  |14.34

911001 |08.39 |07.05 |06.16 | 04.32 20.21(2) | 03.06 | 03.19 | 04.53 20.30 (2) | 0625 | 07.51 | 08.27 | 09.55

11457  |16.35 |18.02 | 20.34 12207 28 2049 (2)|23.38 |23.33 122.00 28 20.58(2)|20.12  |18.27  |15.44  |14.33

100959 |08.36  |07.02  |06.12 | 04.29 20.21 (2) | 03.04 | 03.22 1 04.56 20.30 (2) | 06.28 | 07.54 | 08.30 | 09.57

11500 |16.38 | 18.05  |20.37 |22.11 27 20.48(2) | 2340  |[23.31 |21.57 28 2058(2)|20.09 |1823  |1541 | 14.32

110958 | 08.33 | 06.58 | 06.09 | 04.26 20.22 (2) | 03.02 | 03.25 | 04.59 20.30 (2) | 06.31 | 07.57 | 08.33 | 09.59

115.03  |16.41 | 18.08 | 20.40 2214 25 2047 (2)|23.42 |23.28 |21.54 27 2057(2)|20.05 |18.20 |15.38  |14.30

1210956 | 08.30 | 06.55 | 06.05 | 04.22 20.22 (2) | 03.01 | 03.27 1 05.02 20.30 (2) | 06.34 | 08.00 | 08.36 | 10.01

11505 |16.44  [1811  |20.43 12217 24 2046 (2) | 23.44 | 23.26 12150 27 2057(2)]20.02 |18.16  |15.35  |14.29

13]109.54 | 0826 |06.51  |06.02 | 04.19 20.23(2) | 02.58 | 03.30 | 05.05 20.31(2) | 06.37 | 08.03 |0840  |10.03

115.08 | 16.48 | 18.14 | 20.46 2220 23 2046(2)|23.46 |23.23 12147 25 20.56(2) |19.58  |18.13  |15.32  |14.29

1410951 | 0823 |06.48  |0558 | 04.16 20.24 (2) | 0257 | 03.33 1 05.08 20.32(2) | 06.40 | 08.06 | 08.43  |10.05

11511 |1651 | 18.17 | 20.49 12223 21 2045(2)|23.47 |23.21 12143 24 2056 (2) |19.55 |18.09 |1529  |14.28

15]09.49 |08.20 |06.44 | 0555 | 04.13 20.25 (2) | 02.56 | 03.35 1 05.11 20.32(2) | 06.42 | 08.09 | 08.46 | 10.06

11514 | 1654 | 1820  |20.52 12227 19 2044 (2) | 2349  |23.8 |21.40 22 2054(2)|19.51 |18.06  |15.26 | 14.27

1609.47 | 08.16  |06.41 | 0551 | 04.09 20.26 (2) | 02.55 | 03.38 1 05.14 20.33(2) | 06.45 | 08.12 | 08.49  |10.08

11517 | 1657 | 18.23 | 20.55 12230 17 2043 (2)|23.50 | 23.16 12137 20 2053 (2)|19.48  |18.03 |1523  |14.27

17109.45 | 08.13 | 06.37  |05.48 | 04.06 20.28 (2) | 0255 | 03.41 105.17 20.35(2) | 06.48 | 08.15 | 08.53 | 10.09

11520 |17.01  |1826  |20.58 2233 13 2041 (2) 2351  |23.13 12133 16 2051 (2) |19.44  |17.59  |15.21 | 14.27

180942 |08.10 |06.33 |05.44 | 04.03 20.30 (2) | 02.54 | 03.44 | 05.20 20.37(2) | 06.51 | 08.18  |0856  |10.10

11523  |17.04 |18.29 | 21.01 |2236 10 2040 (2)| 2352  |23.10 12130 10 20.47(2) |19.41  |17.56 | 15.18 | 14.26

19109.40 | 08.07 |06.30  |05.41 | 04.00 102.54 | 03.47 1 05.24 106,54  |0821  |08.59  |10.11

11526  |17.07  |18.32 | 21.04 | 22.39 12352 | 23.07 | 21.26 119.37  |17.52  |1515 | 14.26

2010937 |08.03 |06.26 |0537 | 03.57 10254 | 03.50 | 05.27 10657  |08.24  ]09.02  |10.12

11529  |17.10 | 1835  |21.07 | 22.43 12353  |23.04 | 21.23 11933  |17.49  |15.12 | 14.26

2109.35 | 08.00 | 06.23 | 05.34 | 03.54 | 02.54 | 03.53 | 05.30 | 06.59 | 08.27 | 09.05 | 10.13

11533 |17.13  |18.38 | 21.11 | 22.46 12353 | 23.01 | 21.19 119.30  |17.46 | 1510 | 14.27

2210932 |07.56 | 06.19  |05.30 | 03.51 10254 | 03.56 1 05.33 107.02 |0830 |09.08 |10.14

11536  |17.16  |18.41  |21.14 | 22.49 12354 | 2258 |21.16 119.26  |17.42  |1507  |14.27

2310930 |07.53 | 06.16  |05.27 ] 03.48 10255 | 03.59 | 05.36 107.05 0833 |09.11  |10.14

11539  |17.20 | 1844 | 2117 | 22.52 12354  |2255 | 21.12 119.23  |17.39 | 1504 | 14.28

2410927 |07.50 | 06.12  |05.23 | 03.45 102.56 | 04.02 1 05.39 107.08  |08.36 |09.15 |10.14

11542  |17.23 | 1847 | 21.20 | 22.55 12353 | 2252 | 21.09 11919  |17.36 | 15.02 | 14.28

2510924 | 0746  |06.09  |05.20 20.30 (2) | 03.42 10256 | 04.06 20.43 (2) | 05.42 ]07.11  |07.39  |09.18  |10.15

11545  |17.26 | 1850  |21.23 12 20.42(2) | 22.58 12353 | 2249 5 20.48 (2) | 21.05 119.16  |16.32 | 1459 | 14.29

2610921 | 07.43 | 06.05 |05.16 20.27 (2) | 03.39 10257 | 04.09 20.39 (2) | 05.45 10714  |07.42 ]09.21 | 10.15

11549  |17.29  |1853 | 21.26 17 20.44 (2) | 23.01 12353  |22.46 12 2051 (2) | 21.02 119.12  |1629 | 1457 | 14.30

2710919 | 07.40 | 06.02  |05.13 20.26 (2) | 03.36 102,58 | 04.12 20.38 (2) | 05.47 10716 | 07.45 | 09.24 | 10.14

11552  |17.32  |18.56  |21.29 20 20.46 (2) | 23.04 12352 |2243 15 20.53(2)|20.58 119.09 |16.26  |1455  |14.31

28109.16 |07.36 | 0558  |05.09 20.25 (2) | 03.34 103.00 |04.15 20.36 (2) | 05.50 107.19 | 07.49  |09.27  |10.14

| 15.55 |17.35 | 18.59 | 21.32 22 20.47 (2) | 23.07 | 23.51 | 22.40 18 20.54 (2) | 20.55 | 19.05 | 16.22 | 14.52 | 14.32

2910913 | 106.55 | 05.06 20.24 (2) | 03.31 103.00 | 04.18 20.35 (2) | 05.53 10722 0752 ]09.30 |10.14

11558 | 12001 |21.35 24 20.48(2) | 23.10 12350  |22.37 20 20.55(2) | 20.51 119.02  |16.19 | 1450 | 14.34

3010910 | 10651 | 05.03 20.23 (2) | 03.28 10301 |04.21 20.34 (2) | 05.56 |07.25  |07.55 |09.32  |10.13

116.02 | 12004 2139 25 20.48(2)|23.13 12349 2233 22 20.56 (2) | 20.48 11858  |16.16 | 14.48 | 14.35

31109.07 | |06.48 | | 03.26 | | 04.24 20.33 (2) | 05.59 | |0758 | ] 10.13

116.05 | 12007 | | 23.16 | 12230 24 20.57 (2) | 20.44 | 11613 | | 14.37

Potential sun hours | 173 | 239 | 363 | 450 | 568 | 621 | 606 | 507 | 393 | 305 | 199 | 139
Total, worst case | | | | 120 | 433 | | 116 | 447 | | | |
Sun reduction | | | | 0,43 | 0,48 | | 0,49 | 0,42 | | | |
Oper. time red. | | | | 0,94 | 0,94 | | 0,94 | 0,94 | | | |
Wind dir. red. | | | | 0,64 | 0,64 | | 0,64 | 0,64 | | | |
Total reduction | | | | 0,26 | 0,29 | | 0,29 | 0,25 | | | |
Total, real | | | | 31 | 124 | | 34 | 112 | | | |

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: Licensed user:
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Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar

Calculation: Shadow_Pajukoski I VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH;37 (real case, !_uke forest) Shado_vv receptor: F - Asuinrakennus F (Maijannevantie)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

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

1]10.12 | 09.04 |1 07.33 | 06.44 | 04.59 | 03.23 | 03.03 04.20 (2) | 04.28 | 06.02 | 07.28 | 08.01 | 09.35

11440 ]16.09  |17.38  |20.11  |21.42  |23.19 12348 19 04.39(2) | 22.27  |20.41  |1855  |16.10 | 14.46

211011  ]09.01  |07.29  |06.41  |0456  |03.21 04.22 (2) | 03.05 04.20 (2) | 0431 | 06.05 |07.31 | 08.05 |09.38

|14.42  |16.12  |17.41  |20.14 | 21.45 | 23.22 2 04.24(2)|2346 19 0439(2)|22.24 |20.37 |1851  |16.06 | 14.44

311010 |0858 |07.26 | 06.37  |04.53 | 03.19 04.20 (2) | 03.07 04.20 (2) | 04.34 | 06.08  |07.34 | 08.08 | 09.41

|14.44  |16.15  |17.44 | 20.16 | 21.48 | 23.24 8 04.28(2)|2345 18 04.38(2)|22.21  |20.34  |18.48  |16.03 | 14.43

4]110.09 |0855 |07.23 |06.34 |04.49  |03.16 04.19 (2) | 03.08 04.22(2) | 0437 | 0611  |07.37  |08.11  |09.43

|14.46  |16.19  |17.48  |20.19  |21.52  |23.27 11 04.30(2)|23.43 17 04.39(2)|22.17 |20.30 |18.44  |16.00 | 14.41

5]10.07 |0852 |07.19 |06.30 |04.46 | 03.14 04.17 (2) | 03.11 04.22 (2) | 04.40 | 06.14 | 07.40 | 08.14 | 09.46

| 14.48 | 16.22 | 17.51 | 20.22 | 21.55 | 23.29 13 04.30 (2) | 23.41 16 04.38(2) | 22.14 | 20.27 | 18.41 | 15.57 | 14.39

6]10.06 |08.49  |07.16 | 06.27  |04.43  |03.12 04.17 (2) | 03.13 04.22 (2) | 04.44 | 06.17 | 07.43  |08.17 | 09.48

11450  |16.25  |17.54  |20.25  |21.58  |23.32 14 04.31(2)|23.39 15 04.37(2)|22.11  |20.23 |1837  |1554 | 14.37

7110.05 |08.46  |07.12  |06.23  |04.39  |03.10 04.17 (2) | 03.15 04.23(2) | 04.47 | 06.20 | 07.46 | 0821  |09.51

11453  |16.28  |17.57  |20.28  |22.01  |23.34 15 04.32(2)|2337 14 0437(2)|22.07 |20.20 |1834  |1551  |14.36

8]10.03 |0843 |07.09 |06.20 |04.36  |03.08 04.16 (2) | 03.17 04.25(2) | 0450 ] 06.23 | 07.48 | 0824 | 09.53

11455 |16.32  [18.00  |20.31  |22.04 |23.36 17 04.33(2)|23.35 12 04.37(2)|22.04 |20.16 |1830 |1547  |14.34

9]10.01  ]08.39 |07.05 |06.16 |04.33  |03.06 04.16 (2) | 03.20 04.26 (2) | 0453 | 06.26 | 07.51 | 08.27 | 09.55

11458  |16.35  |18.03  |20.34  |22.08 |23.39 18 04.34(2) | 23.33 9 04.35(2)|22.01 |2013 |18.27  |15.44  |14.33

10]10.00 0836  |07.02 |06.13  |04.29  |03.04 04.16 (2) | 03.22 04.28 (2) | 0456 | 06.28 | 07.54 | 08.30 | 09.57

| 15.00 | 16.38 | 18.06 | 20.37 | 22.11 | 23.41 18  04.34 (2) | 23.31 6 04.34(2) | 21.57 | 20.09 11824 | 15.41 | 14.32

111 09.58 | 08.33 | 06.58 | 06.09 | 04.26 | 03.03 04.15 (2) | 03.25 | 04.59 | 06.31 | 07.57 | 08.33 | 09.59

115.03  |16.41  |18.09  |20.40  |22.14  |23.42 20 04.35(2) | 23.29 12154  ]20.06 |18.20 1538  |14.31

1210956  |08.30 |06.55 |06.06 |04.23  |03.01 04.15 (2) | 03.28 105.02 ]06.34  |08.00 |08.37 |10.01

115.06  |16.45  |18.12  |20.43  |22.17  |23.44 20 04.35(2) | 23.26 12150  ]20.02 |18.17  |1535  |14.30

13| 09.54 | 08.27 | 06.51 | 06.02 | 04.19 | 03.00 04.15 (2) | 03.30 | 05.05 | 06.37 | 08.03 | 08.40 | 10.03

115.09  |16.48  |18.15  |20.46  |22.20 | 23.46 20 04.35(2) | 23.24 |21.47  ]1958  |18.13  [15.32 | 14.29

1410952  |08.23 |06.48  |0558 |04.16  |02.58 04.15 (2) | 03.33 105.08 ]06.40 | 08.06 |08.43  |10.05

11511 |16.51 | 18.18  |20.49  |22.24  |23.47 21 04.36(2) | 23.21 12144  |1955  |18.10  |1529  |14.28

1510949  |08.20 |06.44  |0555 |04.13  |02.57 04.15 (2) | 03.36 10512 | 06.43  |08.09  |08.46  |10.06

| 15.14 | 16.54 | 18.20 | 20.52 | 22.27 | 23.49 21 04.36 (2) | 23.18 | 21.40 | 19.51 | 18.06 | 15.27 | 14.28

16 | 09.47 | 08.17 | 06.41 | 05.51 | 04.10 | 02.56 04.15 (2) | 03.39 | 05.15 | 06.45 | 08.12 | 08.50 | 10.08

11517  |16.58  |18.23  |2055  |22.30  |23.50 21  04.36 (2) | 23.16 121.37  |19.48  |18.03 |1524  |14.27

17109.45  |08.13  |06.37 |0548  |04.07 |02.55 04.16 (2) | 03.42 10518  |06.48 | 08.15  |08.53  |10.09

11520  |17.00  |18.26  |20.58  |22.33  |2351 21 04.37(2) | 23.13 121.33  |19.44  |1759  |1521 | 14.27

1809.42 | 08.10 |06.34  |05.44  |04.03 |02.55 04.16 (2) | 03.45 ]0521  |06.51 |0818  |0856  |10.10

11523  |17.04  |1829  |21.01  |22.36  |23.52 21 04.37 (2) | 23.10 12130  |19.41  |17.56  |15.18 | 14.27

19]09.40 |08.07 |06.30 |0541  |04.00 |02.55 04.16 (2) | 03.48 10524  |06.54 |08.21  |0859  |10.11

11527 |17.07 |18.32  |21.05 |22.40 |2353 22 04.38(2) | 23.07 12126 |19.37  |1753  |1515 | 14.27

2010937 | 0803 |06.27 |0537 |0357 |0255 04.16 (2) | 03.51 10527 |06.57 |08.24  |09.02 |10.12

] 15.30 ] 17.10 ] 18.35 | 21.08 | 22.43 12353 22 04.38(2) | 23.04 | 21.23 119.34 | 17.49 ] 15.13 | 14.27

2110935 | 08.00 | 06.23 | 05.34 | 03.54 | 02.55 04.16 (2) | 03.54 | 05.30 | 07.00 | 08.27 | 09.05 | 10.13

11533  |17.13  |18.38  |21.11  |22.46  |2353 22 04.38(2) | 23.01 12119 1930  |17.46 | 1510 | 14.27

2210932 | 0757 |06.20 |0530 |0351 |02.55 04.16 (2) | 03.57 10533 |07.02 |08.30  |09.09 |10.14

11536 |17.17 | 18.41  |21.14  |22.49  |2354 22 04.38(2) | 22.58 12116  |19.27 | 17.43  |15.07 | 14.27

23] 09.30 | 07.53 | 06.16 | 05.27 | 03.48 | 02.55 04.16 (2) | 04.00 | 05.36 | 07.05 | 08.33 | 09.12 | 10.14

11539 | 17.20  |18.44  |21.17  |22552  |23.54 22 04.38(2) | 22.55 |21.12 1923  |17.39  [15.05 | 14.28

2410927 | 0750 | 06.13 | 0524 | 03.45 | 02.56 04.17 (2) | 04.03 10539  ]07.08 0836 |09.15 |10.14

11542  |17.23 | 18.47  |21.20 |2255  |23.53 22 04.39 (2) | 22.52 121.09  |19.20 |17.36  |15.02 | 14.29

25]|09.24 | 07.47 | 06.09 |0520 |03.42 |0257 04.17 (2) | 04.06 10542  |07.11  |07.39  |09.18 |10.15

| 15.46 | 17.26 | 18.50 | 21.23 | 22.58 | 23.53 21 04.38 (2) | 22.49 | 21.05 | 19.16 | 16.32 | 15.00 | 14.29

26]09.22 |07.43 |06.06 |0517 |03.40  |02.58 04.17 (2) | 04.09 105.45  |07.14 | 07.43  |09.21  |10.15

11549  |17.29  |1853  |21.26  |23.01  |23.53 22 04.39 (2) | 22.46 121.02 1913  |16.29  |1457  |14.30

2710919 | 07.40 | 06.02 |0513 |03.37 |02.59 04.18 (2) | 04.12 10548  |07.17 | 07.46  |09.24  |10.15

|15552  |17.32  |1856  |21.29  |23.04 |2352 21 04.39 (2) | 22.43 12058  |19.09  |16.26 | 1455 | 14.32

28 09.16 | 07.36 | 05.58 | 05.10 | 03.34 | 03.00 04.18 (2) | 04.15 | 05.51 | 07.20 | 07.49 | 09.27 | 10.14

| 15.55 |117.35 | 18.59 | 21.33 | 23.07 | 23.51 21 04.39 (2) | 22.40 | 20.55 | 19.05 | 16.23 | 14.53 | 14.33

2910913 | 10655 ]05.06  |03.31  |03.00 04.19 (2) | 04.18 10554  ]07.22 |07.52 |09.30 |10.14

115559 | 120.02 |21.36  |23.10 |2350 20 04.39 (2) | 22.37 12051 |19.02  |16.19  |1451  |14.34

30]09.10 | 106,51  ]05.03  |03.29  |03.01 04.19 (2) | 04.22 10557 |07.25  |07.55 |09.33 |10.13

116.02 | 120.05  [21.39  |23.13 |2349 20 04.39(2) | 22.34 |20.48 | 18.58  |16.16 | 14.48 | 14.36

31 09.07 | | 06.48 | | 03.26 | | 04.25 | 05.59 | | 07.58 | | 10.13

116.05 | 12008 | 12316 | | 22.30 12044 | 116.13 | | 14.37

Potential sun hours | 173 | 239 | 363 | 450 | 568 | 621 | 606 | 507 | 393 | 305 | 199 | 139
Total, worst case | | | | | | 538 | 145 | | | | |
Sun reduction | | | | | | 0,51 | 0,49 | | | | |
Oper. time red. | | | | | | 0,94 | 0,94 | | | | |
wind dir. red. | | | | | | 0,61 | 0,61 | | | | |
Total reduction | | | | | | 0,30 | 0,28 | | | | |
Total, real | | | | | | 159 | 41 | | | | |

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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Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar

Calculation: Shadow_Pajukoski I VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH;37 (real case, !_uke forest) Shado_vv receptor: G - Asuinrakennus G (Maijannevantie)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February |[March  |April | May |June | July JAugust | SeptembefOctober |NovembejDecember

1]10.12 | 09.04 | 07.33 | 06.44 | 04.59 | 03.23 | 03.03 | 04.28 | 06.02 | 07.28 | 08.01 | 09.35

114.40  116.09  |17.38 2011 | 21.42  |23.19  |23.48  |2227  |20.41 |18.55  |16.10 | 14.46

21011 | 09.01 | 07.29 | 06.41 | 04.56 |1 03.21 | 03.05 | 04.31 | 06.05 | 07.31 | 08.05 | 09.38

| 14.42 | 16.12 | 17.41 120.14 | 21.45 | 23.22 | 23.46 |22.24 2037 | 18.51 | 16.06 | 14.44

3] 10.10 | 08.58 | 07.26 | 06.37 | 04.53 | 03.19 | 03.07 | 04.34 | 06.08 | 07.34 | 08.08 | 09.41

|14.44  ]16.15 | 17.44 | 20.16 | 21.48 | 23.24 | 23.45 | 22.21 | 20.34 | 18.48 | 16.03 | 14.43

411009 | 0855 |07.23 |06.34 |04.49  |03.16 |03.08 |0437 |06.11 |07.37 0811  |09.43

| 14.46 | 16.19 | 17.48 | 20.19 | 21.52 | 23.27 | 23.43 | 22.17 | 20.30 | 18.44 | 16.00 | 14.41

5] 10.08 | 08.52 | 07.19 | 06.30 | 04.46 | 03.14 | 03.11 | 04.40 | 06.14 | 07.40 | 08.14 | 09.46

| 14.48 | 16.22 | 17.51 | 20.22 | 21.55 | 23.29 | 23.41 |22.14 ] 20.27 | 18.41 | 15.57 | 14.39

6]10.06 | 08.49 |07.16  |06.27  |04.43  |03.12  |03.13 | 04.44  |06.17 |07.43 | 08.17 | 09.48

11450  ]16.25  |17.54  |20.25  |21.58  |23.32 2339 |2211 |2023 |1837 |1554  |14.37

71 10.05 | 08.46 | 07.12 | 06.23 | 04.39 | 03.10 | 03.15 | 04.47 | 06.20 | 07.46 ] 08.21 | 09.51

| 14.53 | 16.28 | 17.57 | 20.28 | 22.01 | 23.34 | 23.37 | 22.07 | 20.20 | 18.34 | 15.51 | 14.36

8] 10.03 | 08.43 | 07.09 | 06.20 | 04.36 | 03.08 | 03.17 | 04.50 | 06.23 | 07.48 | 08.24 | 09.53

| 14.55 | 16.32 | 18.00 | 20.31 |22.04  |23.36 | 23.35 | 22.04  ]20.16 | 18.31 | 15.47 | 14.34

911001 0839 |07.05 |06.16 |0433 |03.06 0320 |0453 |06.26 |07.51  |08.27  |09.55

| 14.58 | 16.35 | 18.03 | 20.34 | 22.08 | 23.39 | 23.33 | 22.01 | 20.13 | 18.27 | 15.44 | 14.33

10 | 10.00 | 08.36 | 07.02 | 06.13 | 04.29 | 03.04 | 03.22 | 04.56 | 06.28 | 07.54 | 08.30 | 09.57

| 15.00 | 16.38 | 18.06 | 20.37 | 22.11 | 23.41 | 23.31 | 21.57 | 20.09 | 18.24 | 15.41 | 14.32

11 ] 09.58 | 08.33 | 06.58 | 06.09 | 04.26 | 03.03 | 03.25 | 04.59 | 06.31 | 07.57 | 08.33 | 09.59

115.03 | 16.41 |18.09  |20.40 | 22.14 | 23.42  |23.29 |21.54 |20.06 |18.20  |15.38  |14.31

12 | 09.56 | 08.30 | 06.55 | 06.06 | 04.23 | 03.01 | 03.28 | 05.02 | 06.34 | 08.00 | 08.37 | 10.01

| 15.06 | 16.45 | 18.12 | 20.43 | 22.17 | 23.44 | 23.26 | 21.50 | 20.02 | 18.17 | 15.35 | 14.30

13| 09.54 | 08.27 | 06.51 | 06.02 | 04.19 | 03.00 | 03.30 | 05.05 | 06.37 | 08.03 | 08.40 | 10.03

| 15.09 | 16.48 | 18.15 | 20.46 12220 | 23.46 | 23.24 | 21.47 | 19.58 | 18.13 | 15.32 | 14.29

1410952 | 0823 | 0648 |0558 |04.16 |0258 |03.33 |0509 |06.40 |08.06 |08.43  |10.05

| 15.11 | 16.51 | 18.18 | 20.49 | 22.24 | 23.47 | 23.21 | 21.44 | 19.55 | 18.10 | 15.29 | 14.28

15 | 09.49 | 08.20 | 06.44 | 05.55 | 04.13 | 02.57 | 03.36 ] 05.12 | 06.43 | 08.09 | 08.46 | 10.06

11514 | 16.54 | 18.21 | 20.52 | 22.27 | 23.49 | 23.18 | 21.40 ] 19.51 | 18.06 | 15.27 | 14.28

16 | 09.47 | 08.17 | 06.41 | 05.51 | 04.10 | 02.56 | 03.39 | 05.15 | 06.45 | 08.12 | 08.50 | 10.08

11517 11658  |18.23  |20.55 |22.30  |2350 |23.16  |21.37 |19.48  |18.03 |1524 | 14.27

17 | 09.45 ] 08.13 | 06.37 | 05.48 | 04.07 | 02.55 | 03.42 | 05.18 | 06.48 | 08.15 | 08.53 | 10.09

| 15.20 | 17.01 | 18.26 | 20.58 | 22.33 | 23.51 | 23.13 | 21.33 | 19.44 | 17.59 | 15.21 | 14.27

18 | 09.42 | 08.10 | 06.34 | 05.44 | 04.03 | 02.55 | 03.45 | 05.21 | 06.51 | 08.18 | 08.56 | 10.10

| 15.23 | 17.04 | 18.29 | 21.02 | 22.36 | 23.52 | 23.10 | 21.30 ] 19.41 | 17.56 | 15.18 | 14.27

191 09.40 | 08.07 ]06.30  |05.41  |04.00 |0255 |03.48 |0524 |06.54 |08.21  |0859  |10.11

| 15.27 | 17.07 | 18.32 | 21.05 | 22.40 | 23.53 | 23.07 | 21.26 | 19.37 | 17.53 | 15.15 | 14.27

20 | 09.38 | 08.03 | 06.27 | 05.37 | 03.57 | 02.55 | 03.51 | 05.27 | 06.57 | 08.24 | 09.02 ] 10.12

| 15.30 | 17.10 | 18.35 | 21.08 | 22.43 | 23.53 | 23.04 | 21.23 ] 19.34 | 17.49 | 15.13 | 14.27

21]09.35 | 08.00 | 06.23 | 05.34 | 03.54 | 02.55 | 03.54 | 05.30 | 07.00 | 08.27 | 09.05 | 10.13

11533 |17.14  |1838  |21.11  |22.46  |2353  |23.02 |21.19 |19.30 |17.46  |15.10 | 14.27

22109.32 | 07.57 | 06.20 | 05.30 ] 03.51 | 02.55 | 03.57 | 05.33 ] 07.03 | 08.30 | 09.09 | 10.14

| 15.36 |17.17 | 18.41 |21.14 | 22.49 | 23.54 | 22.59 | 21.16 | 19.27 | 17.43 | 15.07 | 14.27

23109.30 |07.53 |06.16  |0527 |03.48 |0255 |04.00 |0536 |07.05 |08.33 |09.12 |10.14

| 15.39 | 17.20 | 18.44 | 21.17 | 22.52 | 23.54 | 22.56 | 21.12 ] 19.23 | 17.39 | 15.05 | 14.28

24109.27 |0750 |06.13  |0524  |03.45 |0256 |04.03 |0539 |07.08 |08.36 |09.15 |10.15

| 15.42 117.23 | 18.47 | 21.20 | 22.55 | 23.54 | 22.52 | 21.09 | 19.20 | 17.36 | 15.02 | 14.29

25109.24 | 07.47 | 06.09 | 05.20 | 03.42 | 02.57 | 04.06 | 05.42 ] 07.11 | 07.39 ] 09.18 | 10.15

| 15.46 | 17.26 | 18.50 | 21.23 | 22.58 | 23.53 | 22.49 | 21.05 ] 19.16 | 16.33 | 15.00 | 14.29

2609.22 |07.43 |06.06 |05.17  |03.40 |02.58  |04.09 |0545 |07.14  |07.43  |09.21  |10.15

115.49  |17.29 1853  |21.26  |23.01  |2353  |22.46  |21.02 |19.13  |16.29  |1457  |14.30

271 09.19 | 07.40 | 06.02 | 05.13 ] 03.37 | 02.59 | 04.12 | 05.48 |1 07.17 | 07.46 | 09.24 | 10.15

| 15.52 117.32 | 18.56 | 21.29 123.04 |2352 | 22.43 | 20.58 | 19.09 | 16.26 | 14.55 | 14.32

28109.16 |07.36 |0558  |0510  |03.34 |03.00 |0415 |0551  |07.20 |07.49  |09.27  |10.14

| 15.55 |17.35 | 18.59 | 21.33 | 23.07 | 23.51 | 22.40 | 20.55 | 19.05 | 16.23 | 14.53 | 14.33

29109.13 | |06.55 ]05.06 |03.31  |03.00 |04.18 |0554  |07.22 |07.52  ]09.30 | 10.14

| 15.59 | | 20.02 | 21.36 | 23.10 | 23.50 | 22.37 | 20.51 | 19.02 | 16.19 | 14.51 | 14.34

30 | 09.10 | | 06.51 | 05.03 | 03.29 | 03.01 | 04.22 | 05.57 | 07.25 | 07.55 ] 09.33 | 10.14

| 16.02 | | 20.05 | 21.39 | 23.13 | 23.49 | 22.34 | 20.48 | 18.58 | 16.16 | 14.48 | 14.36

31109.07 | 106.48 | 10326 | 10425  ]06.00 | 10758 | ]10.13

116.05 | 12008 | 12316 | 12230 2044 | |16.13 | | 14.37

Potential sun hours | 173 | 239 | 363 | 450 | 568 | 621 | 606 | 507 | 393 | 305 | 199 | 139
Total, worst case | | | | | | | | | | | |
Sun reduction | | | | | | | | | | | |
Oper. time red. | I I I I I I I I I I I
Wind dir. red. | | | | | | | | | | | |
Total reduction | | | | | | | | | | | |
Total, real | I | [ [ I | [ [ | [ [

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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Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar

Calculation: Shadow_Pajukoski I VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH;37 (real case, !_uke forest) Shado_vv receptor: H - Asuinrakennus H (Hietasaari)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February [March  |April IMay [June [July |August | SeptembdrOctober |NovembefDecember

111012 | 09.04 |07.33  |06.44 | 04.59 103.23 05.17 (2) | 03.03 04.31 (1) | 04.28 05.24 (2) | 06.02  |07.28 ] 08.01 | 09.35

11440  |16.09  |17.38  |20.11 | 21.42 12319 15 05.32(2)|23.48 22 0453(1)|2227 20 05.44(2)|2041 |1855 |16.10 | 14.46

211011  |09.01  |07.29 | 06.41 | 04.56 103.21 04.32 (1) | 03.05 04.31 (1) | 04.31 05.25(2) | 06.05 |07.31 | 08.05 | 09.38

11442  |1612  |17.41  |20.14 | 2145 12322 20 05.31(2)]23.46 22 0453 (1)|22.24 19 0544 (2)]20.37 |1851 |16.06  |14.44

3]10.10 | 0858 |07.26  |06.37 | 04.53 1 03.19 04.31 (1) | 03.07 04.31 (1) | 04.34 05.25(2) | 06.08 | 07.34 | 08.08 | 09.41

|14.44  |16.15  |17.44 | 20.16 | 21.48 12324 23 0531(2)|2345 21 0452(1)|2221 17 0542(2)|20.34 |1848 |16.03 |14.42

411009 |0855 |07.23 | 06.34 | 04.49 1 03.16 04.30 (1) | 03.08 04.33 (1) | 04.37 0527 (2) | 0611  |07.37 | 08.11 | 09.43

11446  |16.19  |17.48  |20.19 | 2152 12327 22 0530(2)|23.43 20 0453(1)|2217 14 05.41(2)|20.30 |18.44 |16.00 | 14.41

511008 |08.52 |07.19 | 06.30 | 04.46 ] 03.14 04.28 (1) | 03.11 04.33 (1) | 04.40 0529 (2) | 06.14 | 07.40  |08.14 | 09.46

11448 1622  |17.51 | 20.22 | 2155 12329 22 0528(2)|23.41 19 0452(1)|22.14 10 0539(2)]|2027 |18.41  |1557  |14.39

611006 0849 |07.16 |06.27 | 04.43 103.12 04.28 (1) | 03.13 04.33 (1) | 04.44 106.17  |07.43 | 08.17 | 09.48

11450 |16.25  |17.54 | 20.25 | 21.58 12332 17 04.45(1) | 23.40 18 0451 (1) | 22.11 12023 |1837  |1554 | 14.37

711005 | 0846 |07.12 | 06.23 | 04.39 05.21 (2) | 03.10 04.28 (1) | 03.15 04.35 (1) | 04.47 106.20 | 07.46 | 08.21 | 09.51

11453  |16.28  |17.57 |20.28  |22.01 5 0526(2)]23.34 18 04.46 (1) | 23.38 21 05.34 (2) | 22.07 12020 |18.34 |1551  |14.36

8]10.03 |08.43 |07.09 |06.20 | 04.36 05.18 (2) | 03.08 04.27 (1) | 03.17 04.36 (1) | 04.50 10623  |07.48 | 08.24  |09.53

|1455 |16.32 1800 |20.31  |22.04 12 0530(2)|23.36 20 04.47(1)|23.35 23 0536 (2) | 22.04 120.16  |1831  |1547 | 14.34

911001 |08.39 |07.05 |06.16 | 04.33 05.16 (2) | 03.06 04.27 (1) | 03.20 04.37 (1) | 04.53 106.26 | 0751 | 08.27 | 09.55

11458  |16.35 |18.03  |20.34  |22.08 16 05.32(2)|23.39 21 04.48(1)|23.33 23 0537 (2) | 22.01 12013 |1827  |1544 | 14.33

101000 [08.36  [07.02 | 06.13 | 04.29 05.15 (2) | 03.04 04.27 (1) | 03.22 04.39 (1) | 04.56 10628 |07.54 |08.30 |09.58

11500 |16.38  |18.06  |20.37  |22.11 18 0533(2)|23.41 21 04.48(1)[23.31 22 05.39 (2) | 21.57 12009 |18.24  |1541  |14.32

1110958 | 08.33 | 0658 |06.09 | 04.26 05.13 (2) | 03.03 04.26 (1) | 03.25 04.42 (1) | 04.59 106,31 | 0757 |08.33 | 10.00

115.03  |16.41 | 18.09  |20.40  |22.14 20 05.33(2)|23.43 23 04.49(1)|2329 18 05.40 (2) | 21.54 120.06 |1820 |15.38 | 14.31

1210956 | 08.30 | 06.55 |06.06 | 04.23 05.13 (2) | 03.01 04.26 (1) | 03.28 05.25 (2) | 05.02 10634 | 08.00 |08.37 |10.01

11506  |16.45  |18.12  |20.43  |2217 22 05.35(2)|23.44 23 04.49 (1) |23.26 16 05.41(2) | 21.50 12002 |18.17 |1535  |14.30

1310954 | 0827 |0651  |06.02  |04.19 05.12 (2) | 03.00 04.26 (1) | 03.30 05.24 (2) | 05.05 10637 ]08.03 |08.40  |10.03

115.09 | 16.48  |18.15 | 20.46  |2221 23 0535(2)|23.46 23 04.49(l) | 2324 18 0542 (2) | 21.47 11958  |1813  |1532 | 14.29

1410952 | 0823 |06.48 |0558 | 04.16 05.12 (2) | 02.58 04.26 (1) | 03.33 05.24 (2) | 05.09 106.40 | 08.06 |08.43 | 10.05

11511 |1651 | 18.18  |20.49  |22.24 23 05.35(2) |23.47 24 0450 (1) |2321 18 05.42 (2) | 21.44 119.55 |18.10 |15.29 | 14.28

15]09.49 |08.20 |06.44  |0555 | 04.13 05.12 (2) | 02.57 04.26 (1) | 03.36 05.23 (2) | 05.12 106.43 | 08.09 |08.46  |10.06

115.14  |16.54 | 1821  |2052  |22.27 24 0536(2) |23.49 24 0450(1)|23.18 20 05.43(2) | 21.40 11951  |18.06  |15.27 | 14.28

1609.47 | 08.17 | 0641  |0551 | 04.10 05.11 (2) | 02.56 04.26 (1) | 03.39 05.23 (2) | 05.15 10645 |08.12 | 0850 | 10.08

11517  |1658  |18.23 | 2055  |22.30 25 05.36(2)|23.50 25 04.51(1)|23.16 21 05.44 (2) | 21.37 119.48  |18.03  |15.24 | 14.27

17109.45 | 08.13 | 06.37  |05.48 | 04.07 05.11 (2) | 02.55 04.26 (1) | 03.42 05.22 (2) | 05.18 10648  |08.15  |08.53 | 10.09

11520  |17.01  |18.26  |20.58 |22.33 25 05.36(2)|2351 25 04.51(1)|23.13 22 05.44(2) | 21.33 119.44  |17.59  |1521 | 14.27

1810942 |08.10 |06.34 |0544  |04.03 05.11 (2) | 02.55 04.27 (1) | 03.45 05.23 (2) | 05.21 10651 |08.18 |0856  |10.10

11523  |17.04 |18.29  |21.02  |2237 25 0536(2)|23.52 25 04.52(1)|23.10 22 0545 (2) | 21.30 119.41  |1756  |15.18 | 14.27

19109.40 | 08.07 |06.30 |05.41 | 04.00 05.11 (2) | 02.55 04.27 (1) | 03.48 05.22 (2) | 05.24 106,54 |0821  |08.59  |10.11

11527  |17.07 |18.32  |21.05 |22.40 26 05.37(2)|23.53 25 04.52(1)|23.07 23 05.45(2) | 21.26 119.37  |17.53  |1515 | 14.27

2010938 |08.03 [06.27 |0537 |0357 05.11 (2) | 02.54 04.27 (1) | 03.51 05.22 (2) | 05.27 10657  |08.24  ]09.02  |10.12

11530  |17.10 | 1835  |21.08  |2243 25 0536(2)|23.53 25 04.52(1)[23.04 24 05.46(2) | 21.23 119.34  |17.49  |1513 | 14.27

2109.35 | 08.00 | 06.23 | 05.34 | 03.54 05.11 (2) | 02.55 04.27 (1) | 03.54 05.21 (2) | 05.30 | 07.00 | 08.27 | 09.05 | 10.13

11533 |17.14  |18.38  |21.11  |2246 25 05.36(2)|23.54 25 04.52(1)|23.02 25 05.46 (2) | 21.19 119.30  |17.46  |15.10 | 14.27

2210932 |07.57 |06.20 |05.31  |03.51 05.12 (2) | 02.55 04.27 (1) | 03.57 05.22 (2) | 05.33 107.03  |08.30 |09.09 |10.14

11536 |17.17  |18.41  |21.14  |2249 24 05.36(2) | 2354 25 04.52 (1) | 22.59 24 05.46 (2) | 21.16 11927 |17.43  |1507  |14.27

2310930 |07.53 | 06.16 |05.27  |03.48 05.11 (2) | 02.55 04.27 (1) | 04.00 05.21 (2) | 05.36 107.05 0833 |09.12 |10.14

11539 |17.20  |1844 | 2117  |2252 24 0535(2)|23.54 25 04.52(1)|2256 25 05.46 (2) | 21.12 119.23  |17.39 | 1505 | 14.28

2410927 |07.50 | 06.13  |05.24  |03.45 05.12 (2) | 02.56 04.28 (1) | 04.03 05.22 (2) | 05.39 107.08  |08.36 |09.15 | 10.15

11542  |17.23  |18.47  |21.20 |2255 23 05.35(2)|23.54 25 04.53(1)|2253 25 05.47 (2) | 21.09 119.20  |17.36 | 15.02 | 14.29

25]09.24 | 0747  [06.09 |0520  |03.42 05.12 (2) | 02.57 04.27 (1) | 04.06 05.21 (2) | 05.42 ]07.11  |07.39  |09.18  |10.15

115.46  |17.26 | 1850  |21.23  |2258 23 05.35(2) [23.53 25 04.52(1) 2249 25 05.46 (2) | 21.05 119.16  |16.33 | 15.00 | 14.29

2610922 |07.43 | 06.06 |05.17 | 03.40 05.13 (2) | 02.58 04.28 (1) | 04.09 05.22 (2) | 05.45 10714  |07.43  |09.21 | 10.15

11549  |17.29  |1853  |21.26  |23.01 22 0535(2)|23.53 25 04.53(1)|22.46 25 05.47 (2) | 21.02 119.13  |16.29 | 1457 | 14.30

2710919 | 07.40 | 06.02 |05.13  |03.37 05.13 (2) | 02.59 04.29 (1) | 04.12 05.21 (2) | 05.48 10717 | 07.46 | 09.24 | 10.15

11552  |17.32  |1856  |21.29  |23.05 22 05.35(2)|2352 24 0453 (1) |22.43 25 05.46 (2) | 20.58 119.09 |16.26  |1455  |14.32

28109.16 |07.36 |0558 |0510 |03.34 05.14 (2) | 03.00 04.29 (1) | 04.15 05.22 (2) | 05.51 10720 | 07.49  |09.27  |10.14

| 15.55 |17.35 | 18.59 |21.33 | 23.07 20 05.34(2) | 23.51 24 04.53 (1) | 22.40 25 05.47 (2) | 20.55 | 19.05 | 16.23 | 14.53 | 14.33

2910913 | 10655 |05.06 | 03.31 05.14 (2) | 03.00 04.30 (1) | 04.18 05.22 (2) | 05.54 10722  |07.52 ]09.30 |10.14

11559 | 12002 |21.36 2310 20 05.34(2)|2350 23 04.53(1)|22.37 24 05.46(2) | 20.51 119.02  |16.19 | 1451 | 14.34

3010910 | 10651  |05.03  |03.29 05.15 (2) | 03.01 04.30 (1) | 04.22 05.23 (2) | 05.57 ]07.25  |07.55 |09.33  |10.14

116.02 | 12005 |21.39 |23.13 18 0533(2)|23.49 23 0453(l)[22.34 23 05.46 (2) | 20.48 11858  |16.16 | 14.48 | 14.36

31109.07 | |06.48 | | 03.26 05.16 (2) | | 04.25 05.23 (2) | 06.00 | |0758 | 110.13

116.05 | 12008 | 12316 17 05.33(2) | 12230 22 05.45 (2) | 20.44 | 11613 | | 14.37

Potential sun hours | 173 | 239 | 363 | 450 | 568 | 621 | 606 | 507 | 393 | 305 | 199 | 139
Total, worst case | | | | | 527 | 685 | 681 | 80 | | | |
Sun reduction | | | | | 0,48 | 0,51 | 0,49 | 0,42 | | | |
Oper. time red. | | | | | 0,94 | 0,94 | 0,94 | 0,94 | | | |
Wind dir. red. | | | | | 0,62 | 0,61 | 0,62 | 0,62 | | | |
Total reduction | | | | | 0,28 | 0,29 | 0,28 | 0,25 | | | |
Total, real | | | | | 148 | 201 | 192 | 20 | | | |

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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Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar

Calculation: Shadow_Pajukoski I VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH;37 (real case, !_uke forest) Shado_vv receptor: | - Asuinrakennus | (Lahdenpera)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February |[March  |April | May |June | July JAugust | SeptembefOctober |NovembejDecember

1]10.12 | 09.04 | 07.33 | 06.44 | 04.59 | 03.23 | 03.03 | 04.28 | 06.02 | 07.28 | 08.01 | 09.35

114.40  116.09  |17.38 2011 | 21.42  |23.19  |23.48  |2227  |20.41 |18.55  |16.10 | 14.46

21011 | 09.01 | 07.30 | 06.41 | 04.56 |1 03.21 | 03.05 | 04.31 | 06.05 | 07.31 | 08.05 | 09.38

| 14.42 | 16.12 | 17.41 120.14 | 21.45 | 23.22 | 23.47 |22.24 2037 | 18.51 | 16.06 | 14.44

3] 10.10 | 08.58 | 07.26 | 06.37 | 04.53 | 03.18 | 03.06 | 04.34 | 06.08 | 07.34 | 08.08 | 09.41

| 14.44 ] 16.15 | 17.45 | 20.17 | 21.48 | 23.24 | 23.45 | 22.21 | 20.34 | 18.48 | 16.03 | 14.42

411009 | 0855 |07.23 |06.34 |04.49  |03.16 |03.08 |0437 |06.11 |07.37 0811 | 09.44

| 14.46 | 16.19 | 17.48 | 20.20 | 21.52 | 23.27 | 23.43 | 22.17 | 20.30 | 18.44 | 16.00 | 14.41

5] 10.08 | 08.52 | 07.19 | 06.30 | 04.46 | 03.14 | 03.10 | 04.40 | 06.14 | 07.40 | 08.14 | 09.46

| 14.48 | 16.22 | 17.51 | 20.22 | 21.55 | 23.30 | 23.42 |22.14 ] 20.27 | 18.41 | 15.57 | 14.39

6]10.06 | 08.49 |07.16  |06.27  |04.43  |03.12  |03.13 | 04.44  |06.17 |07.43 | 08.17 | 09.49

11450  ]16.25  |17.54  |20.25  |21.58  |23.32  |23.40 |22.11  |20.23 |1837 |1554  |14.37

71 10.05 | 08.46 | 07.12 | 06.23 | 04.39 | 03.10 | 03.15 | 04.47 | 06.20 | 07.46 ] 08.21 | 09.51

| 14.53 | 16.28 | 17.57 | 20.28 | 22.01 | 23.34 | 23.38 | 22.07 | 20.20 | 18.34 | 15.51 | 14.36

8] 10.03 | 08.43 | 07.09 | 06.20 | 04.36 | 03.08 | 03.17 | 04.50 | 06.23 | 07.48 | 08.24 | 09.53

| 14.55 | 16.32 | 18.00 | 20.31 | 22.04  |23.37 | 23.36 | 22.04  ]20.16 | 18.31 | 15.47 | 14.34

911001 0839 |07.05 |06.16 |0433 |03.06 0320 |0453 |06.26 |07.51  |08.27  |09.55

| 14.58 | 16.35 | 18.03 | 20.34 | 22.08 | 23.39 | 23.33 | 22.01 | 20.13 | 18.27 | 15.44 | 14.33

10 | 10.00 | 08.36 | 07.02 | 06.13 | 04.29 | 03.04 | 03.22 | 04.56 | 06.28 | 07.54 | 08.30 | 09.58

| 15.00 | 16.38 | 18.06 | 20.37 | 22.11 | 23.41 | 23.31 | 21.57 | 20.09 | 18.24 | 15.41 | 14.32

11 ] 09.58 | 08.33 | 06.58 | 06.09 | 04.26 | 03.03 | 03.25 | 04.59 | 06.31 | 07.57 | 08.34 | 10.00

115.03 | 16.42 |18.09  |20.40 | 22.14 | 23.43  |23.29 |21.54 |20.06 |18.20  |15.38  |14.31

12 | 09.56 | 08.30 | 06.55 | 06.06 | 04.23 | 03.01 | 03.27 | 05.02 | 06.34 | 08.00 | 08.37 | 10.02

| 15.06 | 16.45 | 18.12 | 20.43 | 22.17 | 23.44 | 23.26 | 21.51 | 20.02 | 18.17 | 15.35 | 14.30

13| 09.54 | 08.27 | 06.51 | 06.02 | 04.19 | 03.00 | 03.30 | 05.05 | 06.37 | 08.03 | 08.40 | 10.03

| 15.09 | 16.48 | 18.15 | 20.46 | 22.21 | 23.46 | 23.24 | 21.47 | 19.59 | 18.13 | 15.32 | 14.29

1410952 | 0823 | 0648 |0559 |04.16 | 0257 |03.33 |0509 |06.40 |08.06 |08.43  |10.05

| 15.11 | 16.51 | 18.18 | 20.49 | 22.24 | 23.48 | 23.21 | 21.44 | 19.55 | 18.10 | 15.29 | 14.28

15 | 09.50 | 08.20 | 06.44 | 05.55 | 04.13 | 02.57 | 03.36 ] 05.12 | 06.43 | 08.09 | 08.46 | 10.07

11514 | 16.54 | 18.21 | 20.52 | 22.27 | 23.49 | 23.19 | 21.40 ] 19.51 | 18.06 | 15.27 | 14.28

16 | 09.47 | 08.17 | 06.41 | 05.51 | 04.10 | 02.56 | 03.39 | 05.15 | 06.46 | 08.12 | 08.50 | 10.08

11517 11658  |18.24  |20.55  |22.30 2350 |23.16  |21.37 |19.48  |18.03 |1524 | 14.27

17 | 09.45 ] 08.13 | 06.37 | 05.48 | 04.07 | 02.55 | 03.42 | 05.18 | 06.48 | 08.15 | 08.53 | 10.09

| 15.20 | 17.01 | 18.26 | 20.59 | 22.33 | 23.51 | 23.13 | 21.33 | 19.44 | 18.00 | 15.21 | 14.27

18109.43 | 08.10 | 06.34 |0544 |0403 |0255 |0345 |0521 |06.51 |08.18 | 0856  |10.11

| 15.23 | 17.04 | 18.29 | 21.02 | 22.37 | 23.52 | 23.10 | 21.30 ] 19.41 | 17.56 | 15.18 | 14.27

191 09.40 | 08.07 ]06.30  |05.41  |04.00 |0255 |03.47 |0524 |06.54 |08.21  |0859  |10.12

| 15.27 | 17.07 | 18.32 | 21.05 | 22.40 | 23.53 | 23.07 | 21.26 | 19.37 | 17.53 | 15.15 | 14.27

20 | 09.38 | 08.03 | 06.27 | 05.37 | 03.57 | 02.54 | 03.50 | 05.27 | 06.57 | 08.24 | 09.02 ] 10.12

| 15.30 | 17.10 | 18.35 | 21.08 | 22.43 | 23.53 | 23.05 | 21.23 ] 19.34 | 17.49 | 15.13 | 14.27

21]09.35 | 08.00 | 06.23 | 05.34 | 03.54 | 02.55 | 03.54 | 05.30 | 07.00 | 08.27 | 09.06 | 10.13

11533 |17.14  |1838  |21.11  |22.46  |2354  |23.02 |21.20 |19.30 |17.46  |15.10 | 14.27

22109.32 | 07.57 | 06.20 | 05.31 ] 03.51 | 02.55 | 03.57 | 05.33 ] 07.03 | 08.30 | 09.09 | 10.14

| 15.36 |17.17 | 18.41 |21.14 | 22.49 | 23.54 | 22.59 | 21.16 | 19.27 | 17.43 | 15.07 | 14.27

23109.30 |07.53 |06.16  |0527 |03.48 |0255 |04.00 |0536 |07.05 |08.33 |09.12 |10.14

| 15.39 | 17.20 | 18.44 | 21.17 | 22.52 | 23.54 | 22.56 | 21.13 ] 19.23 | 17.39 | 15.05 | 14.28

24109.27 |0750 |06.13  |0524  |03.45 |0256 |04.03 |0539 |07.08 |08.36 |09.15 |10.15

| 15.42 117.23 | 18.47 | 21.20 | 22.55 | 23.54 | 22.53 | 21.09 | 19.20 | 17.36 | 15.02 | 14.29

25109.24 | 07.47 | 06.09 | 05.20 | 03.42 | 02.57 | 04.06 | 05.42 ] 07.11 | 07.40 ] 09.18 | 10.15

| 15.46 | 17.26 | 18.50 | 21.23 | 22.59 | 23.53 | 22.50 | 21.06 ] 19.16 | 16.33 | 15.00 | 14.29

2609.22 |07.43 |06.06 |05.17  |03.39 |0258 |04.09 |0545 |07.14  |07.43  |09.21  |10.15

115.49  |17.29 1853  |21.26  |23.02 |2353  |22.46  |21.02 1913 |16.29  |1457  |14.30

271 09.19 | 07.40 | 06.02 | 05.13 ] 03.37 | 02.59 | 04.12 | 05.48 |1 07.17 | 07.46 | 09.24 | 10.15

| 15.52 117.32 | 18.56 | 21.29 | 23.05 | 23.52 | 22.43 | 20.59 | 19.09 | 16.26 | 14.55 | 14.32

28] 09.16 | 07.36 | 05.59 | 05.10 | 03.34 | 03.00 | 04.15 | 05.51 | 07.20 | 07.49 |1 09.27 | 10.15

| 15.55 |17.35 | 18.59 | 21.33 | 23.08 | 23.51 | 22.40 | 20.55 | 19.06 | 16.23 | 14.53 | 14.33

29109.13 | |06.55 |05.06 |03.31  |03.00 |04.18 |0554  |07.23 |07.52  |09.30 |10.14

| 15.59 | | 20.02 | 21.36 | 23.11 | 23.50 | 22.37 | 20.52 | 19.02 | 16.19 | 14.51 | 14.34

30 | 09.10 | | 06.51 | 05.03 | 03.29 | 03.01 | 04.22 | 05.57 | 07.25 | 07.55 ] 09.33 | 10.14

| 16.02 | | 20.05 | 21.39 | 23.13 | 23.49 | 22.34 | 20.48 | 18.58 | 16.16 | 14.48 | 14.36

31109.07 | 106.48 | 10326 | 10425  ]06.00 | 10758 | ]10.13

116.05 | 12008 | 12316 | 12231 2044 | |16.13 | | 14.37

Potential sun hours | 173 | 239 | 363 | 450 | 568 | 621 | 606 | 507 | 393 | 305 | 199 | 139
Total, worst case | | | | | | | | | | | |
Sun reduction | | | | | | | | | | | |
Oper. time red. | I I I I I I I I I I I
Wind dir. red. | | | | | | | | | | | |
Total reduction | | | | | | | | | | | |
Total, real | I | [ [ I | [ [ | [ [

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: Licensed user:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar

Calculation: Shadow_Pajukoski 11 VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke forest) Shadow receptor:J - Lomarakennus J (Junno)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February |[March 1 April | May [June [July |August | September |October |Novembel December

1]10.12  |09.04  |07.33 | 06.44 07.22(1) | 0459  ]03.23  |03.03 | 04.28 ] 06.02 07.11(1) | 07.28 | 08.02 | 09.36

|1440  |16.09  |17.38  |20.11 11 07.33(1) | 21.42  |23.19  |2348  |22.27 12041 26 07.37(1)|1855  |16.10 | 14.46

211011  ]09.01  |07.30 | 06.41 07.19 (1) | 0456 ] 03.21  |03.05 | 04.31 ] 06.05 07.10 (1) | 07.31 | 08.05 | 09.38

11441  |1612  |1741  |20.14 17 07.36(1) | 21.45  |23.22  |23.47 | 22.24 12037 27 07.37(1)|1851  |16.06 | 14.44

311010 | 0858  |07.26 | 06.37 07.17 (1) | 0453 ] 03.18  |03.06 | 04.34 1 06.08 07.09 (1) | 07.34 | 08.08 | 09.41

11443  |16.15  |1745  [20.17 20 07.37(1) | 21.49  |23.25  |23.45  |22.21 12034 27 07.36(1)|18.48  |16.03  |14.42

411009 |0855  |07.23 | 06.34 07.16 (1) | 04.49 | 03.16 | 03.08 | 04.37 ] 06.11 07.09 (1) | 07.37 | 08.11 | 09.44

|14.46  |16.19  |17.48  |2020 22 07.38(1) |21.52  |23.27  |23.43  |22.18 12030 27 07.36(1)|18.44  |16.00  |14.41

5]10.08 0852 |07.19  |06.30 07.14 (1) | 0446 | 03.14  |03.10 | 04.40 ] 06.14 07.09 (1) | 07.40 | 08.14 | 09.46

11448  |1622  |17.51  |2023 24 07.38(1) |21.55  |23.30  |23.42  |22.14 12027 27 07.36(1)|1841  |1557  |14.39

6]10.06 0849  |07.16  |06.27 07.13(1) | 04.43 ] 03.12  |03.13 | 04.44 ] 06.17 07.10 (1) | 07.43 ] 08.18 | 09.49

|1450  |16.25  |17.54  |2025 26 07.39(1) | 21.58  |23.32  |23.40 |22.11 12023 25 07.35(1)|1838  |1554  |14.37

7]110.05 0846  |07.12 | 06.23 07.12(1) | 0439 ] 03.10  |03.15 | 04.47 ] 06.20 07.09 (1) | 07.46 | 08.21 | 09.51

11453  |16.28  |17.57  |20.28 27 07.39(1) | 22.01  |23.34  |23.38  |22.08 12020 24 07.33(1)|1834 |1551  |14.36

8]10.03 0843  |07.09  |06.20 07.12 (1) | 04.36 ] 03.08  |03.17 | 04.50 ] 06.23 07.10 (1) | 07.49 | 08.24 | 09.53

|1455 1632  |18.00  |20.31 27 07.39(1) | 22.05  |23.37  |23.36 | 22.04 12016 22 07.32(1)|1831  |1547  |14.34

911002 |0840  |07.05 |06.16 07.12(1) | 0432 | 03.06  |03.20 | 04.53 ] 06.26 07.11(1) | 07.51 | 08.27 | 09.56

|1458  |16.35  |18.03  |20.34 27 07.39(1) | 22.08  |23.39  |23.33  |2201 12013 20 07.31(1)|1827  |1544  |14.33

1011000 | 0836  |07.02  |06.13 07.11(1) | 0429  |03.04  |03.22 | 04.56 ] 06.28 07.12 (1) | 07.54 | 08.30 | 09.58

|15.00 |16.38  |18.06  |20.37 27 07.38(1)|2211  |23.41  |2331  |21.57 12009 16 07.28(1)|1824  |1541  |14.32

11]09.58 | 08.33  |06.58 | 06.09 07.12(1) | 04.26 ]| 03.02  |03.25 | 04.59 ] 06.31 07.14 (1) | 07.57 | 08.34 | 10.00

11503  |16.41  |18.09  |20.40 26 07.38(l) | 22.14  |23.43  |2329  |21.54 12006 12 07.26(1)|1820  |1538  |14.31

12]09.56 | 08.30 | 06.55 | 06.06 07.11(1) | 0423 ] 03.01  |03.27  |05.02 ] 06.34 ]08.00  |08.37  |10.02

|15.06  |16.45 |18.12  |20.43 26 07.37(1) | 22.17  |23.45  |2326  |2151 ] 20.02 |18.17  |1535 | 14.30

13]09.54 | 0827  |06.51 | 06.02 07.12(1) | 0419 ] 03.00  |03.30 | 05.05 ] 06.37 ]08.03  |08.40  |10.03

11509  |16.48  |18.15  |20.46 24 07.36(1) | 22.21  |23.46  |23.24 | 21.47 ] 19.59 |18.13  |1532 | 14.29

140952 | 08.23 | 06.48 | 0559 07.13 (1) | 04.16 | 0257 | 03.33 | 05.08 | 06.40 ]08.06 | 0843  |10.05

]1511  |1651  |18.18  [20.49 22 07.35(1) | 22.24  |23.48  |2321  |21.44 ] 19.55 ]18.10  |1529 | 14.28

15]09.50 | 0820 | 06.44 | 0555 07.13(1) | 0413 | 0256  |03.36 | 05.12 ] 06.43 ]08.09  |0847  |10.07

|1514  |1654  |18.21  |2053 20 07.33(1) |22.27  |23.49  |2319  |21.40 | 19.51 |18.06  |15.26 | 14.28

16 ]09.47 | 0817  |06.41 | 0551 07.14 (1) | 0410 | 0256  |03.39  |05.15 ] 06.46 ]08.12  |0850  |10.08

|1517  |1658  |18.24  |2056 18 07.32(1)|22.30  |2350  |23.16  |21.37 | 19.48 11803  |1524 | 14.27

1710945  |08.14  |06.37  |05.48 07.17 (1) | 04.07 | 0255  |03.41  |05.18 ] 06.48 ]08.15  |0853 | 10.09

|1520  |17.01  |18.26  |2059 12 07.29(1) | 22.34  |2351  |23.13  |21.33 | 19.44 |18.00  |1521 | 14.27

180943  |08.10  |06.34  |05.44 07.19 (1) | 04.03 | 0255  |03.44  |05.21 ] 06.51 |08.18  |0856  |10.11

]1523  |17.04  |18.29  |21.02 5 07.24(1) |22.37  |2352  |2310  |21.30 ] 19.41 |17.56  |15.18 | 14.27

1909.40 | 08.07  |06.30 | 05.41 10400 | 0254 | 03.47 | 05.24 ] 06.54 Jog21  |0859  |10.12

|1527  |17.07  |18.32  |21.05 |2240  |2353  |23.08 |21.27 | 19.37 |1753  |1515 | 14.27

2009.38 | 08.04 |06.27  |05.37 ]03.57 0254  |03.50 | 05.27 ] 06.57 ]08.24  ]09.02  |10.13

]1530  |17.10  |18.35  |21.08 12243  |2353  |23.05 |21.23 119.34 11749 |1513 | 14.27

21]09.35  |08.00 |06.23  |05.34 ]03.54 0254  |03.53  |05.30 ] 07.00 ]08.27  ]09.06  |10.13

11533  |17.14 1838  |2L11 12246  |2354  |23.02 |21.20 ]19.30 |17.46  |15.10 | 14.27

22]09.33 | 07.57 |06.20  |05.31 ]0351 0255  |03.57  |05.33 ] 07.03 ]08.30  ]09.09  |10.14

11536 |17.17  |18.41  |21.14 12249  |2354  |2259  |21.16 | 19.27 117.43  |15.07 | 14.27

23109.30 |07.53  |06.16  |05.27 10348 | 0255 | 04.00  |05.36 ] 07.05 ]08.33  |09.12  |10.14

11539 |17.20  |18.44  |2117 |2252  |2354  |2256  |21.13 ] 19.23 |17.39  |15.05 | 14.28

24109.27 |07.50  |06.13 | 05.24 103.45 | 0256 | 04.03  |05.39 ] 07.08 ]08.36  |09.15 | 10.15

|1542  |17.23 | 1847  |21.20 |2256  |2354  |2253  |21.09 | 19.20 117.36  |15.02 | 14.29

25]09.24 | 07.47  |06.09  |05.20 ]03.42 | 0257 | 04.06 | 05.42 07.22 (1) | 07.11 ]07.40  |09.18  |10.15

|1546  |17.26  |18.50  |21.23 12259  |2354  |2250  |21.06 7 07.29 (1) | 19.16 11633 |15.00 | 14.29

2609.22  |07.43  |06.06  |05.17 ]03.39 | 0257  |04.09 | 05.45 07.19 (1) | 07.14 ]07.43  ]09.21  |10.15

|1549  |17.29  |18.53  |21.26 123.02  |2353 |2247  |21.02 13 07.32(1) | 19.13 11629  |1457 | 14.30

2710919 | 07.40  |06.02  |05.13 10337 0259  |04.12  |05.48 07.16 (1) | 07.17 |07.46  |09.24 | 10.15

|1552  |17.32  |18.56  |21.30 123.05 |2352 |2243  |2059 18 07.34 (1) | 19.09 |16.26  |1455 | 14.31

2809.16  |07.36  |0559  |05.10 10334  [03.00 |04.15  |0551 07.15 (1) | 07.20 |07.49  ]09.27  |10.15

|1555  |17.35  |18.59  |21.33 123.08  |2352 |2240 |2055 20 07.35(1) | 19.06 |16.23  |1453 | 14.33

2910913 | | 06.55 | 05.06 10331 |03.00 |04.18  |05.54 07.14 (1) | 07.23 ]07.52  ]09.30 | 10.14

11559 | |20.02 | 21.36 12311  |2351  |2237  |2052 22 07.36(1) | 19.02 11619  |1451 | 14.34

3009.10 | |06.51 | 05.03 ]03.28 0301  |04.22 | 0557 07.12 (1) | 07.25 ]07.55  ]09.33 | 10.14

11602 | |20.05 | 21.39 12314  |2349  |22.34  |2048 24 07.36(1) | 18.59 116.16 | 14.48 | 14.36

31]09.07 | |06.48 | 10326 | |04.25 | 06.00 07.11 (1) | ]07.58 | 110.13

116.05 | | 20.08 | 12316 | |2231  |2045 26 07.37(1) ] 11613 | | 14.37

Potential sun hours | 173 | 239 | 363 | 450 | 568 | 621 | 606 | 508 | 393 | 305 | 199 | 139
Total, worst case | | | | 381 | | | | 130 | 253 | | |
Sun reduction | | | | 0,43 | | | | 0,42 | 0,32 | | |
Oper. time red. | | | | 0,94 | | | | 0,94 | 0,94 | | |
Wind dir. red. | | | | 0,62 | | | | 0,62 | 0,62 | | |
Total reduction | | | | 0,25 | | | | 0,25 | 0,19 | | |
Total, real | | | | 96 | | | | 32 | 48 | | |

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: Licensed user:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar

Calculation: Shadow_Pajukoski I VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH;37 (real case, !_uke forest) Shado_vv receptor: K - Lomarakennus K (Isoménnikkd)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

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

111012 | 09.04 ] 07.33 08.57 (3) | 06.44 | 0459  |03.23  |03.02 |04.28 |06.02 |07.28 108.01  |09.36

11439 | 16.08 |17.38 27 09.24 (3) | 20.11  |21.42  |23.19  |2348  |2227 |2041 |1855 116.09 | 14.46

211011 ]09.01 | 07.29 0857 (3) | 06.41 | 0456  |03.20  |03.04 |0431  |06.05 |07.31 ]08.05 | 09.38

11441  |16.12 |17.41 26 09.23(3) | 20.13  |21.45  |23.22  |2347  |22.24 [2037 |1851 |16.06 | 14.44

3]10.10 | 08.58 | 07.26 08.58 (3) | 06.37 | 0452  |03.18  |03.06 |04.34 |06.08 |07.34 108.08 | 09.41

11443  ]16.15 |17.44 24 09.22(3)|20.16  |21.48  |2325 |2345  |2221  |20.34 |18.48 116.03 | 14.42

411009 | 0855 | 07.23 0859 (3) | 06.34 | 0449  |03.16 |03.08 |0437 |0611  |07.37 108.11 | 09.44

11445 | 16.18 |17.47 21 09.20 (3) | 20.19 | 21.52  |2327  |23.44  |2218  |20.30 | 18.44 ]16.00 | 14.40

511008 | 0852 | 07.19 09.01(3) | 06.30 | 0446  |03.13  |03.10 |0440 |06.14  |07.40 |08.14 | 09.46

114.47  ]16.22 |17.50 16 09.17 (3) | 20.22  |21.55  |23.30  |23.42  |22.4  |2027 |18.41 11557 | 14.39

6]10.06 | 08.49 | 07.16 09.04 (3) | 06.27 | 04.42  |03.11  |03.12  |0443  |06.17  |07.43 108.17 | 09.49

11450  ]16.25 |17.53 10 09.14 (3) | 20.25  |21.58  |23.32  |2340  |22.11  [20.23  |18.37 |15.53 | 14.37

7]110.05 | 08.46 | 07.12 10623 0439  |03.09 |03.14  |04.46  |06.20 |07.45 09.43 (3) | 08.21 | 09.51

11452  |16.28 | 17.56 120.28  |22.01 |2335 |2338 |22.08 [2020 |18.34 4 09.47 (3) | 1550 | 14.35

8]10.03 | 08.43 | 07.09 10619  |04.36 | 03.07 |03.17 | 0450 | 06.23 | 07.48 09.38(3) | 08.24 | 09.53

11455  |16.31 | 18.00 12031 |22.05 |2337 2336 |2204 |2016 |18.30 14 09.52 (3) | 15.47 | 14.34

9 ]10.02 | 08.39 | 07.05 | 06.16 | 04.32 | 03.05 | 03.19 | 04.53 | 06.25 | 07.51 09.35 (3) | 08.27 | 09.56

11457  |16.35 | 18.03 12034 2208 |23.39  |2334  |2201 2013 |1827 19 09.54 (3) | 1544  |14.33

1010.00 | 08.36 | 07.02 ]06.12  |04.29  |03.04 |0322 |0456 |06.28 |07.54 09.33(3) | 08.30 | 09.58

115.00  |16.38 | 18.06 12037 2211  |2341  |2331 |21.57  |20.09 |18.23 22 09.55(3)|1541  |14.31

1110958  |08.33 | 06.58 106.09  |0426  |03.02 |03.24 |0459 |06.31 |07.57 09.31(3) | 08.34 | 10.00

115.03 | 16.41 | 18.09 120.40 | 2214  |2343  |2329 |2154 |2006 |1820 25 09.56(3)|15.38 | 14.30

1210956 | 08.30 | 06.55 10605 0422  |03.00 ]0327 |0502 |06.34 |08.00 09.30 (3) | 08.37 | 10.02

115.05 | 16.44 | 18.11 120.43  |22.17  |2345 |2326 |2151  |2002 |18.16 27 09.57(3)|15.35 | 14.29

130954 | 08.27 ] 06.51 106.02 ]0419  |0258  |03.30 |05.05 |06.37 | 08.03 09.30 (3) | 08.40 | 10.04

115.08 | 16.48 | 18.14 12046  |2221 | 2346  |2324  |2147 |1958  |18.13 28 09.58(3) | 15.32 | 14.28

14| 09.52 | 08.23 | 06.48 | 05.58 | 04.16 | 02.57 | 03.32 | 05.08 | 06.40 | 08.06 09.29 (3) | 08.43 | 10.05

11511 | 16.51 | 18.17 12049  |2224 | 2348  |2321  |21.44  |1955 [18.10 29 09.58(3)|15.29  |14.28

15]09.50 | 08.20 09.06 (3) | 06.44 |0555 |0413  |0256 |03.35 |0511  |06.43 | 08.09 09.28 (3) | 08.46 | 10.07

11514 1654 11  09.17 (3) | 18.20 12052 2227  |23.49  |2319  |21.40 |19.51  |18.06 30 09.58 (3) | 15.26 | 14.27

16 | 09.47 | 08.17 09.04 (3) | 06.41 10551  |04.09  |0255 |03.38 |0514  |06.45  |08.12 09.27 (3) | 08.50 | 10.08

| 15.17 | 16.57 16 09.20 (3) | 18.23 | 20.55 | 22.30 | 23.51 | 23.16 | 21.37 | 19.48 | 18.03 31 09.58 (3) | 15.23 | 14.27

17109.45 | 08.13 09.02 (3) | 06.37 10548 | 0406  |02.55 |03.41  |0517 | 0648  |08.15 09.27 (3) | 0853 | 10.10

11520  [17.01 20 09.22 (3) | 18.26 12059  |22.34  [2352 |2313  |21.33  |19.44  |17.59 30 09.57 (3) | 15.21 | 14.26

18109.43 | 08.10 09.00 (3) | 06.34 105.44 ] 04.03  |0254  |03.44  ]|0520 | 0651 | 08.18 09.27 (3) | 08.56 | 10.11

11523 | 17.04 23 09.23 (3) | 18.29 121.02  |2237 |2352 2310 |21.30 |19.41  |17.56 31 09.58 (3) | 15.18 | 14.26

1909.40 | 08.07 08.58 (3) | 06.30 10541 | 04.00 | 0254  |03.47  |0524 | 0654 | 08.21 09.27 (3) | 0859 | 10.12

11526  |17.07 26 09.24 (3) | 18.32 121.05  |22.40 |23.53  |23.08 |21.26 |19.37  |17.52 30 09.57 (3)|15.15 | 14.26

20]09.38  |08.03 08.58 (3) | 06.27 10537  |03.57 |0254 |0350 |05.27  |06.57 | 08.24 09.27 (3) | 09.02 | 10.13

11529  |17.10 27 09.25 (3) | 18.35 121.08 2243  |2354  |23.05 |21.23 |19.34  |17.49 29 09.56 (3) | 15.12 | 14.26

21109.35 | 08.00 08.57 (3) | 06.23 10534 |0354  |0254 |0353 |0530 |07.00 |08.27 09.28 (3) | 09.06 | 10.13

| 15.32 | 17.13 28 09.25 (3) | 18.38 |21.11 | 22.46 | 23.54 | 23.02 | 21.19 | 19.30 | 17.46 28  09.56 (3) | 15.10 | 14.26

22109.33 | 07.57 08.56 (3) | 06.20 10530 0351  |02.54 |0356  |05.33  |07.02  |08.30 09.28 (3) | 09.09 | 10.14

115.36  [17.16 29 09.25 (3) | 18.41 12114 |2249  [2354  |2259  |21.16  |19.27  |17.42 27 09.55(3) | 15.07 | 14.27

23109.30 | 07.53 08.56 (3) | 06.16 10527 ]03.48  |0255 |03.59 |0536 |07.05 | 08.33 09.30 (3) | 09.12 | 10.15

11539  |17.20 30 09.26 (3) | 18.44 12117  |2253 | 2354  |2256  |21.13  |19.23  |17.39 24 09.54 (3) | 15.04 | 14.27

241 09.27 | 07.50 08.56 (3) | 06.12 | 05.23 | 03.45 | 02.55 | 04.02 | 05.39 | 07.08 | 08.36 09.30 (3) | 09.15 | 10.15

11542  |17.23 30 09.26 (3) | 18.47 12120  |2256  |23.54  |2253  |21.09 1919  |17.36 23 09.53(3)|15.02  |14.28

25109.24 | 07.47 08.55 (3) | 06.09 10520 |03.42  |0256 |0405 |0542  [07.11 | 07.39 08.32(3) | 09.18 | 10.15

11545  |17.26 31  09.26 (3) | 18.50 12123 2259  |2354  |2250 |21.06 |19.16 |16.32 20 08.52(3) | 14.59 | 14.29

26109.22  |07.43 08.56 (3) | 06.05 10516  ]03.39  |0257  |0409 |0545 |07.14  |07.43 08.34(3) | 09.21 | 10.15

| 15.49 |1 17.29 30 09.26 (3) | 18.53 | 21.26 | 23.02 | 23.53 | 22.47 | 21.02 | 19.12 | 16.29 15 08.49 (3) | 14.57 | 14.30

2710919  |07.40 08.56 (3) | 06.02 10513  |03.36  |02.58 |0412  |0548  |07.17  |07.46 08.37 (3) | 09.24 | 10.15

11552 |17.32 29  09.25 (3) | 18.56 12129  |23.05 |2353 |2243 |2058 [19.09 | 16.26 9 0846 (3) | 1455  |14.31

28109.16 | 07.36 08.57 (3) | 05.58 10509 ]03.33 |0259 |04.15 |0550 |07.20 | 07.49 109.27  |10.15

11555  |17.35 28  09.25 (3) | 18.59 12133 |23.08  |2352 |2240 |2055 [19.05  |16.22 11452  |14.32

291 09.13 | | 06.55 | 05.06 | 03.31 | 03.01 | 04.18 | 05.53 | 07.22 | 07.52 | 09.30 | 10.14

11558 | | 20.02 12136  |2311  |23.51  |2237 |2051  |19.02  |16.19 1450 | 14.34

30(09.20 | | 06.51 10503 |03.28 |03.01L |0421 |0556 |07.25 | 07.55 109.33 | 10.14

116.02 | | 20.05 12139 |23.14  |2350 |22.34  |2048  |18.58 | 16.16 |14.48 | 14.35

31109.07 | | 06.48 | 10325 | |0424 10559 | 1 07.58 | 11013

116.05 | | 20.08 | 12316 | |22.31  |2044 | ] 16.13 | | 14.37

Potential sun hours | 173 | 239 | 363 | 451 | 568 | 621 | 606 | 508 | 393 | 305 | 199 | 139
Total, worst case | | 358 | 124 | | | | | | | 495 | |
Sun reduction | | 0,31 | 0,36 | | | | | | | 0,28 | |
Oper. time red. | | 0,94 | 0,94 | | | | | | | 0,94 | |
Wind dir. red. | | 0,64 | 0,64 | | | | | | | 0,64 | |
Total reduction | | 0,18 | 0,21 | | | | | | | 0,17 | |
Total, real | | 66 | 26 | | | | | | | 83 | |

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: Licensed user:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar

Calculation: Shadow_Pajukoski I VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH;37 (real case, !_uke forest) Shado_vv receptor: L - Asuinrakennus L (Malkasaari)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February |[March  |April | May |June | July JAugust | SeptembefOctober |NovembejDecember

1]10.12 | 09.04 | 07.33 | 06.44 | 04.59 | 03.23 | 03.02 | 04.28 | 06.02 | 07.28 | 08.02 | 09.36

11439  ]16.08  |17.38  |20.11  |21.42  |23.19  |23.48  |2227  |20.41 |18.55  |16.09 | 14.46

21011 | 09.01 | 07.30 | 06.41 | 04.56 | 03.20 | 03.04 | 04.31 | 06.05 | 07.31 | 08.05 | 09.38

| 14.41 | 16.12 | 17.41 120.14 | 21.45 | 23.22 | 23.47 |22.24 2037 | 18.51 | 16.06 | 14.44

3] 10.10 | 08.58 | 07.26 | 06.37 | 04.52 | 03.18 | 03.06 | 04.34 | 06.08 | 07.34 | 08.08 | 09.41

| 14.43 | 16.15 | 17.44 | 20.17 | 21.49 | 23.25 | 23.45 | 22.21 | 20.34 | 18.48 | 16.03 | 14.42

411009 | 0855 |07.23 |06.34 |04.49  |03.16 |03.08 |0437 |06.11 |07.37 0811 | 09.44

| 14.45 | 16.18 | 17.47 | 20.20 | 21.52 | 23.27 | 23.44 | 22.18 | 20.30 | 18.44 | 16.00 | 14.40

5] 10.08 | 08.52 | 07.19 | 06.30 | 04.46 1 03.13 | 03.10 | 04.40 | 06.14 | 07.40 | 08.14 | 09.46

| 14.47 | 16.22 | 17.51 | 20.22 | 21.55 | 23.30 | 23.42 |22.14 ] 20.27 | 18.41 | 15.57 | 14.39

6]10.07 | 08.49 |07.16 | 06.27 | 04.42  |03.11 |03.12  |04.43  |06.17 |07.43 0818 | 09.49

11450  ]16.25  |17.54  |20.25  |21.58  |23.32  |23.40 |22.11  |20.23 |1837 |1553  |14.37

71 10.05 | 08.46 | 07.12 | 06.23 | 04.39 | 03.09 | 03.14 | 04.46 | 06.20 | 07.46 ] 08.21 | 09.51

| 14.52 | 16.28 | 17.57 | 20.28 | 22.01 | 23.35 | 23.38 | 22.08 | 20.20 | 18.34 | 15.50 | 14.35

811003 | 0843 |07.09 |06.20 |0436 |03.07 |0317 |0450 |06.23 |07.48 |08.24 |09.54

| 14.55 | 16.32 | 18.00 | 20.31 | 22.05 | 23.37 | 23.36 | 22.04  ]20.16 | 18.30 | 15.47 | 14.34

911002 0840 |07.05 |06.16 |0432 |03.05 |03.19 |0453 |06.25 |07.51  |08.27 |09.56

| 14.57 | 16.35 | 18.03 | 20.34 | 22.08 | 23.39 | 23.34 | 22.01 | 20.13 | 18.27 | 15.44 | 14.33

10 | 10.00 | 08.36 | 07.02 | 06.12 | 04.29 | 03.04 | 03.22 | 04.56 | 06.28 | 07.54 | 08.30 | 09.58

| 15.00 | 16.38 | 18.06 | 20.37 | 22.11 | 23.41 | 23.31 | 21.57 | 20.09 | 18.23 | 15.41 | 14.31

11 ] 09.58 | 08.33 | 06.58 | 06.09 | 04.26 | 03.02 | 03.24 | 04.59 | 06.31 | 07.57 | 08.34 | 10.00

115.03 | 16.41 |18.09  |20.40 | 22.14 | 23.43  |23.29 |21.54 |20.06 |18.20  |15.38 | 14.30

12 | 09.56 | 08.30 | 06.55 | 06.05 | 04.22 | 03.01 | 03.27 | 05.02 | 06.34 | 08.00 | 08.37 | 10.02

| 15.05 | 16.45 | 18.12 | 20.43 | 22.18 | 23.45 | 23.27 | 21.51 | 20.02 | 18.17 | 15.35 | 14.29

13| 09.54 | 08.27 | 06.51 | 06.02 | 04.19 | 02.58 | 03.30 | 05.05 | 06.37 | 08.03 | 08.40 | 10.04

| 15.08 | 16.48 | 18.15 | 20.46 | 22.21 | 23.47 | 23.24 | 21.47 | 19.59 | 18.13 | 15.32 | 14.28

1410952 | 0823 | 0648 |0558 |04.16 | 0257 |03.33 |0508 |06.40 |08.06 |08.43 |10.05

| 15.11 | 16.51 | 18.18 | 20.49 | 22.24 | 23.48 | 23.22 | 21.44 | 19.55 | 18.10 | 15.29 | 14.28

15 | 09.50 | 08.20 | 06.44 | 05.55 | 04.13 | 02.56 | 03.35 ] 05.11 | 06.43 | 08.09 | 08.47 | 10.07

11514 | 16.54 | 18.20 | 20.53 | 22.27 | 23.49 | 23.19 | 21.40 ] 19.51 | 18.06 | 15.26 | 14.27

16 | 09.47 | 08.17 | 06.41 | 05.51 | 04.09 | 02.55 | 03.38 | 05.14 | 06.45 | 08.12 | 08.50 | 10.08

115.17 | 16.57 |18.23 2056  |22.30  |2351  |23.16  |21.37 |19.48  |18.03  |1523 | 14.27

17 | 09.45 | 08.14 | 06.37 | 05.48 | 04.06 | 02.55 | 03.41 | 05.18 | 06.48 | 08.15 | 08.53 | 10.10

| 15.20 | 17.01 | 18.26 | 20.59 12234 | 2352 | 23.13 | 21.33 | 19.44 | 17.59 | 15.21 | 14.26

18109.43 | 08.10 | 06.34 | 0544 | 0403 |0254 |03.44 |0521 |06.51 |08.18 | 0856  |10.11

| 15.23 | 17.04 | 18.29 | 21.02 | 22.37 | 23.53 | 23.11 | 21.30 | 19.41 | 17.56 | 15.18 | 14.26

191 09.40 | 08.07 ]06.30  |05.41  |04.00 |0254  |03.47 |0524 |06.54 |08.21  |0859  |10.12

| 15.26 | 17.07 | 18.32 | 21.05 | 22.40 | 23.53 | 23.08 | 21.27 | 19.37 | 17.53 | 15.15 | 14.26

20 | 09.38 | 08.04 | 06.27 | 05.37 | 03.57 | 02.54 | 03.50 | 05.27 | 06.57 | 08.24 | 09.03 ] 10.13

| 15.29 | 17.10 | 18.35 | 21.08 | 22.43 | 23.54 | 23.05 | 21.23 ] 19.34 | 17.49 | 15.12 | 14.26

21109.35 |08.00 |06.23 |0534 |03.54 |0254 |03.53 |0530 |07.00 |08.27 |09.06 |10.14

11533 |17.13 1838  |21.11  |22.46  |2354  |23.02 |21.20 |19.30 |17.46  |1510 | 14.27

221 09.33 | 07.57 | 06.20 | 05.30 ] 03.51 | 02.54 | 03.56 | 05.33 ] 07.02 | 08.30 | 09.09 | 10.14

| 15.36 |17.17 | 18.41 |21.14  |2250 | 2354 | 22.59 | 21.16 | 19.27 | 17.42 | 15.07 | 14.27

23]09.30 | 07.53 | 06.16 | 05.27 | 03.48 | 02.55 | 03.59 | 05.36 | 07.05 | 08.33 |1 09.12 | 10.15

| 15.39 | 17.20 | 18.44 | 21.17 | 22.53 | 23.54 | 22.56 | 21.13 ] 19.23 | 17.39 | 15.04 | 14.27

24109.27 |0750 |06.13  |0523 |03.45 |0255 |04.02 |0539 |07.08 |08.36  |09.15 |10.15

| 15.42 117.23 | 18.47 | 21.20 | 22.56 | 23.54 | 22.53 | 21.09 | 19.20 | 17.36 | 15.02 | 14.28

25 | 09.25 | 07.47 | 06.09 | 05.20 | 03.42 | 02.56 | 04.06 | 05.42 ] 07.11 | 07.40 ] 09.18 | 10.15

| 15.45 | 17.26 | 18.50 | 21.23 | 22.59 | 23.54 | 22.50 | 21.06 ] 19.16 | 16.32 | 14.59 | 14.29

2609.22 |07.43 |06.06 |0516  |03.39 |0257 |04.09 |0545 |07.14  |07.43  |09.21  |10.15

115.49  |17.29 1853  |21.26  |23.02  |2353  |2247  |21.02 1913  |16.29  |1457  |14.30

271 09.19 | 07.40 | 06.02 | 05.13 | 03.36 | 02.58 | 04.12 | 05.48 |1 07.17 | 07.46 | 09.24 | 10.15

| 15.52 117.32 | 18.56 | 21.30 | 23.05 | 23.53 | 22.44 | 20.59 | 19.09 | 16.26 | 14.55 | 14.31

28] 09.16 | 07.36 | 05.58 | 05.10 | 03.33 | 02.59 | 04.15 | 05.51 | 07.20 | 07.49 |1 09.27 | 10.15

|1555  |17.35  |18.59  |21.33  |23.08  |2352  [22.40 |20.55  |19.05 |16.22  |1452  |14.32

29109.13 | |06.55 ]05.06  |03.31 ]|03.01 |04.18 |0554  |07.22 |07.52  ]09.30 | 10.15

| 15.59 | | 20.02 | 21.36 | 23.11 | 23.51 | 22.37 | 20.52 | 19.02 | 16.19 | 14.50 | 14.34

30 | 09.10 | | 06.51 | 05.03 | 03.28 | 03.01 | 04.21 | 05.56 | 07.25 | 07.55 ] 09.33 | 10.14

| 16.02 | | 20.05 | 21.39 12314 | 23.50 | 22.34 | 20.48 | 18.58 | 16.16 | 14.48 | 14.35

31109.07 | 106.48 | 10325 | 10424 10559 | 10758 | ]10.13

116.05 | 12008 | 12317 | 12231 2045 | |16.13 | | 14.37

Potential sun hours | 173 | 238 | 363 | 451 | 568 | 621 | 607 | 508 | 393 | 305 | 199 | 139
Total, worst case | | | | | | | | | | | |
Sun reduction | | | | | | | | | | | |
Oper. time red. | I I I I I I I I I I I
Wind dir. red. | | | | | | | | | | | |
Total reduction | | | | | | | | | | | |
Total, real | I | [ [ I | [ [ | [ [

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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Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377

Project:

Pajukoski tv-hanke

SHADOW - Calendar

Calculation: Shadow_Pajukoski 11 VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke forest) Shadow receptor: M - Asuinrakennus M (Latvala)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time

N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum

564 412 414 434 580 826 955 1032 927 759 646 672 8221
|January | February |March 1 April | May |June
11]10.13 | 09.04 14.09 (15) | 07.33 15.58 (14) | 06.44 | 04.59 | 03.22
| 14.38 | 16.08 27 14.36 (15) | 17.38 31 16.29 (14) | 20.10 | 21.42 | 23.20
2]10.12 | 09.01 14.09 (15) | 07.29 15.58 (14) | 06.40 | 04.55 | 03.19
| 14.40 | 16.11 28 14.37 (15) | 17.41 30 16.28 (14) | 20.13 | 21.45 | 23.23
311011 ] 08.58 14.08 (15) | 07.26 15.58 (14) | 06.37 | 04.52 | 03.17
| 14.42 116.14 29 1437 (15) | 17.44 31 16.29(14) | 20.16  |21.49  |[23.25
41]10.10 | 08.55 14.07 (15) | 07.22 15.58 (14) | 06.33 | 04.48 | 03.15
| 14.44 116.18 31 14.38(15) | 17.47 30 16.28 (14) | 20.19 | 21.52 | 23.28
5] 10.08 | 08.52 14.08 (15) | 07.19 15.57 (14) | 06.30 | 04.45 | 03.12
| 14.47 11621 31 14.39(15) |17.50 30 16.27 (14) | 20.22 | 21.55  |23.30
6| 10.07 | 08.49 14.08 (15) | 07.15 15.58 (14) | 06.26 | 04.42 | 03.10
| 14.49 | 16.24 31 14.39 (15) | 17.53 29  16.27 (14) | 20.25 | 21.58 | 23.33
71 10.05 | 08.46 14.07 (15) | 07.12 15.58 (14) | 06.23 | 04.38 | 03.08
| 14.51 | 16.28 32 14.39 (15) | 17.56 28  16.26 (14) | 20.28 | 22.01 | 23.35
8] 10.04 | 08.43 14.07 (15) | 07.09 15.59 (14) | 06.19 | 04.35 | 03.06
| 14.54 116.31 32 14.39(15) | 17.59 26 16.25(14) | 20.31  |22.05  |23.38
9 ]10.02 | 08.40 14.08 (15) | 07.05 16.00 (14) | 06.16 | 04.32 | 03.04
| 14.56 116.34 32 14.40 (15) | 18.02 24 16.24 (14) | 20.34 | 22.08 | 23.40
10 | 10.00 | 08.36 14.08 (15) | 07.02 16.01 (14) | 06.12 | 04.28 | 03.02
| 14.59 116.38 31 14.39(15) | 18.05 21 16.22(14) | 20.37  |22.11  |23.42
11 ] 09.58 | 08.33 14.08 (15) | 06.58 16.03 (14) | 06.08 | 04.25 | 03.01
| 15.02 | 16.41 31 14.39 (15) | 18.08 16 16.19 (14) | 20.40 | 22.14 | 23.44
12 | 09.56 | 08.30 14.08 (15) | 06.55 16.07 (14) | 06.05 | 04.22 | 02.58
| 15.05 | 16.44 30 14.38(15) | 18.11 9 16.16 (14) | 20.43 | 22.18 | 23.45
13| 09.54 | 08.27 14.09 (15) | 06.51 | 06.01 | 04.18 | 02.57
| 15.07 | 16.47 29 14.38 (15) | 18.14 | 20.46 | 22.21 | 23.47
14 | 09.52 | 08.23 14.10 (15) | 06.48 | 05.58 | 04.15 | 02.56
| 15.10 116,51 28 14.38 (15) | 18.17 | 20.49 | 22.24 | 23.49
15 | 09.50 | 08.20 14.10 (15) | 06.44 |0554  |0412 | 0255
| 15.13 116,54 26  14.36 (15) | 18.20 |2052  |2227  |23.50
16 | 09.48 | 08.17 14.12 (15) | 06.40 | 05.51 | 04.09 | 02.54
| 15.16 | 16.57 24 14.36 (15) | 18.23 | 20.55 | 22.31 | 23.51
17 | 09.45 ] 08.13 14.13 (15) | 06.37 | 05.47 | 04.06 | 02.53
| 15.19 117.00 21 14.34(15) | 18.26 12058  |22.34 | 2352
18 ] 09.43 | 08.10 14.15 (15) | 06.33 | 05.44 | 04.02 | 02.53
| 15.22 | 17.03 17  14.32 (15) | 18.29 | 21.02 | 22.37 | 23.53
19 | 09.40 | 08.07 14.19 (15) | 06.30 | 05.40 | 03.59 | 02.53
| 15.26 | 17.07 10 14.29 (15) | 18.32 | 21.05 | 22.40 | 23.54
20 | 09.38 | 08.03 | 06.26 10537  ]0356 |02.53
| 15.29 | 17.10 | 18.35 | 21.08 | 22.43 | 23.55
21]09.35 | 08.00 16.09 (14) | 06.23 | 05.33 | 03.53 | 02.53
| 15.32 117.13 10 16.19 (14) | 18.38 |21.11 | 22.47 | 23.55
221 09.33 | 07.57 16.06 (14) | 06.19 | 05.30 | 03.50 | 02.53
| 15.35 117.16 16 16.22 (14) | 18.41 |21.14  |2250 | 2355
23]09.30 | 07.53 16.04 (14) | 06.16 | 05.26 | 03.47 | 02.53
| 15.38 | 17.19 20 16.24 (14) | 18.44 | 21.17 | 22.53 | 23.55
241 09.27 | 07.50 16.02 (14) | 06.12 | 05.23 | 03.44 | 02.54
| 15.41 117.22 24 16.26 (14) | 18.47 | 21.20 | 22.56 | 23.55
25 | 09.25 | 07.46 16.01 (14) | 06.09 10519  ]03.41 | 0255
| 15.45 11725 25 16.26 (14) | 18.50 |21.23  |2259  |2355
26 | 09.22 14.19 (15) | 07.43 16.00 (14) | 06.05 | 05.16 | 03.38 | 02.56
| 15.48 4 14.23(15) | 17.29 28 16.28 (14) | 18.53 | 21.26 | 23.02 | 23.54
271 09.19 14.15 (15) | 07.40 15.59 (14) | 06.02 | 05.12 ] 03.35 | 02.57
| 15.51 13 14.28 (15) | 17.32 29 16.28 (14) | 18.56 | 21.30 | 23.05 | 23.53
28] 09.16 14.13 (15) | 07.36 15.58 (14) | 05.58 | 05.09 | 03.33 | 02.58
| 15.55 17 14.30 (15) | 17.35 30 16.28 (14) | 18.59 | 21.33 | 23.08 | 23.52
29 ] 09.13 14.12 (15) | | 06.55 | 05.06 | 03.30 | 03.00
|1558 20 14.32 (15) | | 20.02 | 21.36 | 23.11 | 23.51
30 | 09.10 14.10 (15) | | 06.51 ]05.02 10327 |03.00
|16.01 23 14.33(15) | | 20.04 |21.39  |23.14  |2350
31 09.07 14.10 (15) | | 06.47 | | 03.24 |
| 16.04 25 14.35(15) | | 20.07 | | 23.17 |
Potential sun hours | 172 | 238 | 363 | 451 | 569 | 622
Total, worst case | 102 | 702 | 305 | | |
Sun reduction | 0,11 | 0,31 | 0,36 | | |
Oper. time red. | 0,94 | 0,94 | 0,94 | | |
Wind dir. red. | 0,65 | 0,64 | 0,62 | | |
Total reduction | 0,07 | 0,18 | 0,21 | | |
Total, real | 7 | 130 | 64 | | |

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

Day in month Sun rise (hh:mm)

Sun set (hh:mm)

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

(WTG causing flicker first time)

Minutes with flicker (WTG causing flicker last time)
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Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377

Project:

Pajukoski tv-hanke

SHADOW - Calendar

Calculation: Shadow_Pajukoski 11 VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke forest) Shadow receptor: M - Asuinrakennus M (Latvala)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time

N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum

564 412 414 434 580 826 955 1032 927 759 646 672 8221
| July JAugust | SeptemberOctober I|November | December
11]03.01 | 04.27 | 06.02 | 07.28 16.49 (14) | 08.01 13.37 (15) | 09.36
| 23.49 | 22.28 | 20.41 | 18.55 4 16.53 (14) | 16.09 32 14.09 (15) | 14.45
2 03.03 | 04.30 | 06.05 | 07.31 16.43 (14) | 08.05 13.37 (15) | 09.39
| 23.48 | 22.24 | 20.37 | 18.51 15 16.58 (14) | 16.06 32  14.09 (15) | 14.43
3]03.05 | 04.33 | 06.08 | 07.34 16.40 (14) | 08.08 13.37 (15) | 09.41
12346 | 22.21 |20.34 | 1848 20 17.00 (14) | 16.02 32  14.09 (15) | 14.41
4]03.07 | 04.36 | 06.11 | 07.37 16.38 (14) | 08.11 13.37 (15) | 09.44
| 23.44 | 22.18 | 20.30 11844 23 17.01(14) | 1559 32 14.09 (15) | 14.39
5]103.09 | 0440 |06.14 |07.40 16.37 (14) | 08.14 13.37 (15) | 09.47
|23.42  |2224  |2027 |1841 25 17.02(14) | 1556 32  14.09 (15) | 14.38
6] 03.11 | 04.43 | 06.16 | 07.42 16.35 (14) | 08.18 13.38 (15) | 09.49
| 23.41 | 22.11 | 20.23 | 18.37 27 17.02 (14) | 15.53 30 14.08 (15) | 14.36
7103.13 | 04.46 | 06.19 | 07.45 16.34 (14) | 08.21 13.38 (15) | 09.52
| 23.39 | 22.08 | 20.20 | 18.34 29  17.03 (14) | 15.50 30 14.08 (15) | 14.35
8] 03.16 | 04.49 | 06.22 | 07.48 16.33 (14) | 08.24 13.39 (15) | 09.54
12336 |22.04 |20.16 |1830 30 17.03(14) | 1547 29 14.08 (15) | 14.33
9]03.18 | 04.52 | 06.25 | 07.51 16.32 (14) | 08.27 13.39 (15) | 09.56
| 23.34 | 22.01 | 20.12 118.27 31 17.03(14) | 15.44 28 14.07 (15) | 14.32
10 | 03.21 | 04.55 | 06.28 | 07.54 16.32 (14) | 08.30 13.40 (15) | 09.58
12332 | 2157 |20.09 |1823 31 17.03(14) | 1540 27 14.07 (15) | 14.30
11]03.23 | 04.58 | 06.31 | 07.57 16.31 (14) | 08.34 13.41 (15) | 10.00
| 23.29 | 21.54 | 20.05 | 18.20 31 17.02 (14) | 15.37 25 14.06 (15) | 14.29
12 | 03.26 | 05.02 | 06.34 | 08.00 16.31 (14) | 08.37 13.42 (15) | 10.02
| 23.27 | 21.51 | 20.02 | 18.16 31 17.02 (14) | 15.34 23 14.05(15) | 14.28
13 ] 03.29 | 05.05 | 06.37 | 08.03 16.31 (14) | 08.40 13.43 (15) | 10.04
|23.24 | 21.47 |19.58  |18.13 30 17.01(14) |15.31 20 14.03 (15) | 14.28
14 | 03.32 | 05.08 | 06.39 | 08.06 16.32 (14) | 08.43 13.46 (15) | 10.06
| 23.22 | 21.44 | 19.55 118.09 29 17.01 (14) | 15.29 17 14.03 (15) | 14.27
15| 03.34 | 05.11 | 06.42 | 08.09 16.32 (14) | 08.47 13.48 (15) | 10.07
12319  |2140 |1951  |18.06 28 17.00(14) | 1526 12  14.00 (15) | 14.26
16 | 03.37 | 05.14 | 06.45 | 08.12 16.32 (14) | 08.50 13.52 (15) | 10.09
| 23.16 | 21.37 | 19.48 | 18.02 27 16.59 (14) | 15.23 4 13.56 (15) | 14.26
17 | 03.40 | 05.17 | 06.48 | 08.15 16.33 (14) | 08.53 | 10.10
12314 |21.33  |19.44 |1759 25 16.58 (14) | 15.20 | 14.25
18 ] 03.43 | 05.20 | 06.51 | 08.18 16.35 (14) | 08.56 | 10.11
|23.11  |21.30 |19.41  |17.56 22 16.57 (14) | 15.17 | 14.25
19 | 03.46 | 05.23 | 06.54 | 08.21 16.36 (14) | 08.59 | 10.12
| 23.08 | 21.26 | 19.37 | 17.52 19 16.55 (14) | 15.14 | 14.25
200349 | 0526 | 06.56 | 08.24 16.37 (14) | 09.03 110.13
|23.05 |21.23 |19.33  |17.49 15 16.52(14) | 15.12 | 14.25
21]03.52 | 05.29 | 06.59 | 08.27 16.42 (14) | 09.06 | 10.14
| 23.02 | 21.20 | 19.30 | 17.45 6  16.48 (14) | 15.09 | 14.26
22 | 03.55 | 05.32 | 07.02 | 08.30 | 09.09 | 10.15
12259  |21.16  |19.26 | 17.42 | 15.06 | 14.26
23] 03.58 | 05.35 | 07.05 | 08.33 14.48 (15) | 09.12 | 10.15
|2256  |21.13  |19.23  |17.39 12 15.00 (15) | 15.04 | 14.27
241 04.02 | 05.38 | 07.08 | 08.36 14.45 (15) | 09.15 | 10.15
| 22.53 | 21.09 | 19.19 | 17.35 17  15.02 (15) | 15.01 | 14.27
25104.05 | 05.41 ]07.11 | 07.39 13.43 (15) | 09.18 | 10.16
|2250  |21.05 |19.16 |16.32 22  14.05(15) | 14.59 | 14.28
26104.08 |05.44  |07.14 | 07.43 13.41 (15) | 09.21 |110.16
| 22.47 | 21.02 | 19.12 | 16.29 24 14.05 (15) | 14.56 | 14.29
27 ] 04.11 | 05.47 | 07.16 | 07.46 13.40 (15) | 09.24 | 10.15
|22.44 12058  |19.09 |16.25 27 14.07 (15) | 14.54 | 14.30
28| 04.14 | 05.50 | 07.19 | 07.49 13.39 (15) | 09.27 | 10.15
|22.41  |20.55  |19.05 |16.22 28 14.07 (15) | 14.52 | 14.31
29| 04.17 | 05.53 | 07.22 | 07.52 13.38 (15) | 09.30 | 10.15
| 22.37 | 20.51 | 19.02 116.19 30 14.08 (15) | 14.49 | 14.33
300421 |0556 | 07.25 | 07.55 13.38 (15) | 09.33 | 10.14
|22.34  |20.48 |1858  |16.15 31  14.09 (15) | 14.47 | 14.34
31| 04.24 | 05.59 | | 07.58 13.37 (15) | | 10.14
| 22.31 | 20.44 | | 16.12 31 14.08 (15) | | 14.36
Potential sun hours | 607 | 508 | 393 | 305 | 199 | 138
Total, worst case | | | | 720 | 405 |
Sun reduction | | | | 0,28 | 0,18 |
Oper. time red. | | | | 0,94 | 0,94 |
Wind dir. red. | | | | 0,63 | 0,65 |
Total reduction | | | | 0,17 | 0,11 |
Total, real | | | | 120 | 45 |

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

Day in month Sun rise (hh:mm)

Sun set (hh:mm)

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

(WTG causing flicker first time)

Minutes with flicker (WTG causing flicker last time)

212031705717 WINAPRO ‘

windPRO 3.6.377 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk



Project: Licensed user:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:
22.11.2023 17.01/3.6.377
SHADOW - Calendar, graphical

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_ 20230215 YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke forest)

A: Lomarakennus A (Lampinjarvi) B: Lomarakennus B (Lampinkallio)
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2: Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (173) _ 9: Generic RD200 HH200 kavennet 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (210)
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Project:

Pajukoski tv-hanke

SHADOW - Calendar, graphical

Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_ 20230215 YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke forest)

G: Asuinrakennus G (Maijannevantie)
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I :: Generic RD200 HH200 muokattu 5600 200.0 10! hub: 200,0 m (TOT: 300,0 m) (172)
2: Generic RD200 HH200 muokattu 5600 200.0 10! hub: 200,0 m (TOT: 300,0 m) (173)
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I :: Generic RD200 HH200 muokattu 5600 200.0 10! hub: 200,0 m (TOT: 300,0 m) (174)
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Project: Licensed user:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi
Calculated:
22.11.2023 17.01/3.6.377
SHADOW - Calendar, graphical

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200 20230215 YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke forest)

M Asuinrakennus M (Latvala)
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14: Generic RD200 HH200 muokattu 5600 200.0 !0! hub: 200,0 m (TOT: 300,0 m) (185) 15: Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (186)
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Project: Licensed user:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke furest) WTG: 1_— _Generlc RD200 HH200 mu_okattu 5600 ?O0.0 10! hub: 200,0 m (TOT: 300,0 m) (172)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February |[March  |April IMay |June 1July |August |September |October |NovembefDecember
11012 | 09.04 | 07.33 | 06.44 07.22-07.33/11 | 04.59 | 03.23 | 03.03 04.31-04.53/22 | 04.28 | 06.02 07.11-07.37/26 | 07.28 | 08.01 | 09.35
11439  |16.08 |17.38 | 20.11 |21.42 | 23.19 | 23.48 | 22.27 | 20.41 11855 | 16.09 | 14.46
211011 | 09.01 | 07.29 | 06.41 07.19-07.36/17 | 04.56 | 03.21 04.32-04.39/7 | 03.04 04.31-04.53/22 | 04.31 | 06.05 07.10-07.37/27 | 07.31 | 08.05 | 09.38
|14.41  |16.12 |17.41 | 20.13 |21.45 | 23.22 | 23.47 | 22.24 | 20.37 11851 | 16.06 |14.44
3110.10 | 08.58 | 07.26 | 06.37 07.17-07.37/20 | 04.52 | 03.18 04.31-04.42/11 | 03.06 04.31-04.52/21 | 04.34 | 06.08 07.09-07.36/27 | 07.34 | 08.08 | 09.41
|14.43  |16.15 |17.44 | 20.16 |21.48 | 23.24 | 23.45 | 22.21 | 20.34 |18.48 | 16.03 | 14.42
4] 10.09 | 08.55 | 07.23 | 06.34 07.16-07.38/22 | 04.49 | 03.16 04.30-04.43/13 | 03.08 04.33-04.53/20 | 04.37 | 06.11 07.09-07.36/27 | 07.37 | 08.11 | 09.44
|14.45 | 16.18  |17.47 | 20.19 |21.52 | 23.27 | 23.43 | 22.17 | 20.30 118.44 | 16.00 | 14.40
5 10.08 | 08.52 | 07.19 | 06.30 07.14-07.38/24 | 04.46 | 03.14 04.28-04.44/16 | 03.10 04.33-04.52/19 | 04.40 | 06.14 07.09-07.36/27 | 07.40 | 08.14 | 09.46
|14.48 1622 |17.50 | 20.22 12155 | 23.30 | 23.42 | 22.14 | 20.27 118.41 | 1557  |14.39
6] 10.06 | 08.49 | 07.16 | 06.27 07.13-07.39/26 | 04.42 | 03.12 04.28-04.45/17 | 03.12 04.33-04.51/18 | 04.43 | 06.17 07.10-07.35/25 | 07.43 | 08.17 | 09.49
11450 ]16.25 |17.53 | 20.25 |21.58 | 23.32 | 23.40 | 22.11 ] 20.23 118.37 | 1553  |14.37
7110.05 | 08.46 | 07.12 | 06.23 07.12-07.39/27 | 04.39 | 03.09 04.28-04.46/18 | 03.15 04.35-04.51/16 | 04.47 | 06.20 07.09-07.33/24 | 07.45 | 08.21 | 09.51
11452 |16.28 |17.57 | 20.28 12201 |23.34 | 23.38 | 22.07 ] 20.20 118.34 | 1550 | 14.36
8110.03 | 08.43 | 07.09 | 06.20 07.12-07.39/27 | 04.36 | 03.08 04.27-04.47/20 | 03.17 04.36-04.51/15 | 04.50 | 06.23 07.10-07.32/22 | 07.48 | 08.24 | 09.53
11455 1632 |18.00 | 20.31 |22.04 |23.37 | 23.36 | 22.04 | 20.16 11830 | 1547 |14.34
91]10.01 | 08.39 | 07.05 | 06.16 07.12-07.39/27 | 04.32 | 03.06 04.27-04.48/21 | 03.19 04.37-04.49/12 | 04.53 | 06.25 07.11-07.31/20 | 07.51 | 08.27 | 09.55
11457 1635 |18.03 | 20.34 122.08 |23.39 | 23.33 | 22.01 ] 20.13 11827 | 1544 |14.33
10 | 10.00 | 08.36 | 07.02 | 06.12 07.11-07.38/27 | 04.29 | 03.04 04.27-04.48/21 | 03.22 04.39-04.48/9 | 04.56 | 06.28 07.12-07.28/16 | 07.54 | 08.30 | 09.58
115.00 ]16.38 | 18.06 | 20.37 12211 | 23.41 | 23.31 | 21.57 | 20.09 11823  |1541  |14.32
11 ] 09.58 | 08.33 | 06.58 | 06.09 07.12-07.38/26 | 04.26 | 03.02 04.26-04.49/23 | 03.25 04.42-04.45/3 | 04.59 | 06.31 07.14-07.26/12 | 07.57 | 08.33 | 10.00
115.03 | 1641  |18.09 | 20.40 12214 | 23.43 | 23.29 | 21.54 | 20.05 11820 |15.38  |14.31
12]09.56 | 08.30 | 06.55 | 06.05 07.11-07.37/26 |04.22 | 03.01 04.26-04.49/23 | 03.27 | 05.02 | 06.34 108.00 ]08.37 |10.02
115.06 | 1645 |18.12 | 20.43 12217 | 23.44 | 23.26 | 21.50 | 20.02 11817 |15.35 | 14.30
13]09.54 | 0827 | 06.51 | 06.02 07.12-07.36/24 |04.19 | 02.58 04.26-04.49/23 | 03.30 | 05.05 | 06.37 108.03 |08.40 |10.03
115.08 | 1648 |18.14 | 20.46 12221 | 23.46 | 23.24 | 21.47 | 19.58 11813  |15.32  |14.29
1410952 | 0823 |06.48 |05.58 07.13-07.35/22 |04.16 | 02.57 04.26-04.50/24 |03.33 | 05.08 | 06.40 108.06 |08.43 |10.05
11511  |16.51  |18.17 | 20.49 12224 | 23.48 | 23.21 | 21.44 | 19.55 11810  |15.29  |14.28
15]09.49 |0820 |06.44 |05.55 07.13-07.33/20 |04.13 | 02.56 04.26-04.50/24 | 03.36 ] 05.11 | 06.43 108.09 | 0846 |10.07
11514 | 1654 |18.20 | 20.52 12227 | 23.49 | 23.19 | 21.40 | 19.51 118.06 | 15.26 | 14.27
16| 09.47 | 08.17 | 06.41 | 0551 07.14-07.32/18 |04.10 | 02.56 04.26-04.51/25 | 03.38 | 05.14 | 06.45 10812 | 08.50 |10.08
11517 | 1657 |18.23 | 20.55 12230 | 23.50 | 23.16 | 21.37 | 19.48 118.03  |15.23  |14.27
17109.45 |08.13 | 06.37 | 05.48 07.17-07.29/12 |04.06 | 02.55 04.26-04.51/25 | 03.41 | 05.18 | 06.48 10815 | 0853  |10.09
11520 |17.01 |18.26 | 20.58 12233 | 2351 | 23.13 | 21.33 | 19.44 11759  |15.21  |14.27
18109.43 |08.10 |06.34 | 05.44 07.19-07.24/5 |04.03 | 02.54 04.27-04.52/25 |03.44 ] 05.21 ] 06.51 |08.18 | 0856  |10.11
11523  |17.04 |18.29 | 21.02 12237 | 2352 | 23.10 | 21.30 | 19.41 11756 | 15.18 |14.26
19]09.40 |08.07 |06.30 | 05.41 104.00 | 02.54 04.27-04.52/25 | 03.47 | 05.24 | 06.54 10821 |0859 |10.12
115.26 | 17.07 |18.32 | 21.05 122.40 | 2353 | 23.07 | 21.26 | 19.37 11753  |15.15 |14.26
20]09.38 |08.03 |06.27 |05.37 10357 | 02.54 04.27-04.52/25 | 03.50 | 05.27 | 06.57 10824 ]09.02 |10.12
11530 |17.10 |18.35 | 21.08 122.43 | 2353 | 23.05 | 21.23 | 19.34 117.49  |1512 |14.26
2110935 |08.00 |06.23 |05.34 10354 | 02.54 04.27-04.52/25 | 03.53 | 05.30 | 07.00 10827 ]09.05 |10.13
11533 |17.13  |18.38 | 21.11 |22.46 | 23.54 | 23.02 | 21.19 | 19.30 |17.46 | 1510 |14.27
2210932 |07.57 |06.20 |05.30 10351 | 02.55 04.27-04.52/25 | 03.56 ] 05.33 | 07.02 10830 ]09.09 |10.14
115.36 | 17.17  |18.41 | 21.14 122.49 | 2354 | 22.59 | 21.16 | 19.27 |17.42 1507 |14.27
2310930 |07.53 |06.16 | 05.27 103.48 | 02.55 04.27-04.52/25 | 03.59 | 05.36 ] 07.05 10833 ]09.12 |10.14
11539  |17.20  |18.44 | 21.17 12252 | 2354 | 22.56 | 21.12 ] 19.23 117.39 | 1505 |14.28
2410927 |07.50 |06.13  |05.23 103.45 | 02.56 04.28-04.53/25 | 04.03 | 05.39 | 07.08 10836 ]09.15 |10.15
|15.42  |17.23  |18.47 | 21.20 | 2255 | 2354 | 22.53 | 21.09 | 19.19 117.36 1502 |14.28
25]09.24 | 07.47 | 06.09 |05.20 103.42 | 02.56 04.27-04.52/25 | 04.06 | 05.42 07.22-07.29/7 | 07.11 10739 ]09.18 |10.15
|15.46 | 17.26 | 1850 | 21.23 12259 | 2353 | 22.49 | 21.05 | 19.16 116.32  |15.00 | 14.29
2610922 |07.43 |06.05 |05.16 10339 | 02.57 04.28-04.53/25 | 04.09 | 05.45 07.19-07.32/13 | 07.14 107.43  ]09.21  |10.15
115.49  |17.29 |1853 | 21.26 123.02 |2353 | 22.46 | 21.02 | 19.12 11629 | 1457  |14.30
2710919 |07.40 |06.02 |05.13 103.36 | 02.58 04.29-04.53/24 | 04.12 | 05.48 07.16-07.34/18 | 07.17 107.46 ] 09.24 |10.15
11552 |17.32  |1856 | 21.29 123.05 |2352 | 22.43 | 20.58 | 19.09 116.26 | 14.55  |14.31
28109.16 |07.36 | 0558 | 05.10 103.34 | 03.00 04.29-04.53/24 | 04.15 | 05.51 07.15-07.35/20 | 07.20 107.49  ]09.27 |10.15
11555 |17.35  |18.59 | 21.33 123.08 |2351 | 22.40 | 20.55 | 19.05 116.22 | 1453 |14.33
2910913 | 106.55 | 05.06 10331 | 03.00 04.30-04.53/23 | 04.18 | 05.54 07.14-07.36/22 | 07.22 10752 ]09.30 |10.14
11559 | 12002 |21.36 12310 | 23.50 | 22.37 | 20.51 | 19.02 116.19 | 14.50 | 14.34
30]09.10 | 106,51 | 05.03 10328 | 03.01 04.30-04.53/23 | 04.21 | 05.56 07.12-07.36/24 | 07.25 10755 ]09.33  |10.14
116.02 | 12005 | 21.39 12313 | 23.49 | 22.34 | 20.48 | 18.58 116.16 | 14.48 |14.35
31109.07 | |06.48 | 10326 | | 04.25 | 05.59 07.11-07.37/26 | 10758 | | 10.13
116.05 | 12008 | 12316 | | 22.30 | 20.44 | 11613 | | 14.37

Potential sun hours | 173 | 239 | 363 | 450 | 568 | 621 | 606 | 508 | 393 | 305 | 199 | 139
Sum of minutes with flicker 0 0 0 381 0 630 177 130 253 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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Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke furest) WTG: 2_— _Generlc RD200 HH200 mu_okattu 5600 ?O0.0 10! hub: 200,0 m (TOT: 300,0 m) (173)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February |[March  |April IMay |June 1July |August |SeptembgOctober |NovembefDecember
11012 | 09.04 | 07.33 | 06.44 | 04.59 20.22-20.49/27 | 03.23 05.17-05.32/15 | 03.03 04.20-04.39/19 | 04.28 05.24-05.44/20 | 06.02 | 07.28 | 08.01 | 09.35
11439  ]16.08 |17.38 | 20.10 | 21.42 | 23.19 | 23.48 | 22.27 20.33-20.58/25 |20.41 | 1855 |16.09 | 14.46
211011 | 09.01 | 07.29 | 06.41 | 04.56 20.21-20.49/28 | 03.21 05.18-05.31/13 | 03.04 04.20-04.39/19 | 04.31 05.25-05.44/19 | 06.05 | 07.31 | 08.05 | 09.38
|14.41  |16.12 |17.41 | 20.13 | 21.45 | 23.22 04.22-04.24/2 | 23.47 | 22.24 20.31-20.57/26 |20.37 |1851 |16.06 | 14.44
3110.10 | 08.58 | 07.26 | 06.37 | 04.52 20.21-20.49/28 | 03.18 05.19-05.31/12 | 03.06 04.20-04.38/18 | 04.34 05.25-05.42/17 | 06.08 | 07.34 | 08.08 | 09.41
|14.43  |16.15 |17.44 | 20.16 | 21.48 | 23.24 04.20-04.28/8 | 23.45 | 22.21 20.31-20.58/27 |20.34 | 18.48 | 16.03 | 14.42
4] 10.09 | 08.55 | 07.22 | 06.34 | 04.49 20.21-20.49/28 | 03.16 05.21-05.30/9 | 03.08 04.22-04.39/17 | 04.37 05.27-05.41/14 | 06.11 | 07.37 | 08.11 | 09.43
|14.45 | 16.18  |17.47 | 20.19 | 21.52 | 23.27 04.19-04.30/11 | 23.43 | 22.17 20.31-20.59/28 |20.30 | 18.44 | 16.00 | 14.40
5 10.08 | 08.52 | 07.19 | 06.30 | 04.46 20.20-20.49/29 | 03.14 05.22-05.28/6 | 03.10 04.22-04.38/16 | 04.40 05.29-05.39/10 | 06.14 | 07.40 | 08.14 | 09.46
|14.48 1622 |17.50 | 20.22 | 21.55 | 23.29 04.17-04.30/13 | 23.41 | 22.14 20.30-20.58/28 |20.27 |18.41 |1557 | 14.39
6] 10.06 | 08.49 | 07.16 | 06.27 | 04.42 20.20-20.49/29 | 03.11 04.17-04.31/14 | 03.12 04.22-04.37/15 | 04.43 20.30-20.59/29 | 06.17 | 07.43 | 08.17 | 09.48
11450 ]16.25 |17.53 | 20.25 | 21.58 | 23.32 | 23.40 | 22.11 12023 |18.37 |1553 | 14.37
7110.05 | 08.46 | 07.12 | 06.23 | 04.39 05.21-05.26/5 | 03.09 04.17-04.32/15 | 03.15 05.29-05.34/5 | 04.47 20.30-20.59/29 | 06.20 | 07.45 | 08.21 | 09.51
11452 |16.28 |17.56 | 20.28 | 22.01 20.20-20.49/29 | 23.34 | 23.38 04.23-04.37/14 | 22.07 12020 |18.34 |1550 | 14.36
8110.03 | 08.43 | 07.09 | 06.19 | 04.36 05.18-05.30/12 | 03.07 04.16-04.33/17 | 03.17 05.28-05.36/8 | 04.50 20.30-20.58/28 | 06.23 | 07.48 | 08.24 | 09.53
11455 1631  |17.59 | 20.31 | 22.04 20.20-20.48/28 | 23.37 | 23.35 04.25-04.37/12 | 22.04 12016 | 18.30 |15.47 | 14.34
91]10.01 | 08.39 | 07.05 | 06.16 | 04.32 05.16-05.32/16 | 03.06 04.16-04.34/18 | 03.19 05.26-05.37/11 | 04.53 20.30-20.58/28 | 06.25 | 07.51 | 08.27 | 09.55
11457 ]16.35 |18.02 | 20.34 | 22.08 20.21-20.49/28 | 23.39 | 23.33 04.26-04.35/9 | 22.01 12013  |18.27 |15.44 | 14.33
10 | 10.00 | 08.36 | 07.02 | 06.12 | 04.29 05.15-05.33/18 | 03.04 04.16-04.34/18 | 03.22 05.26-05.39/13 | 04.56 20.30-20.58/28 | 06.28 | 07.54 | 08.30 | 09.58
115.00 ]16.38 | 18.05 | 20.37 | 22.11 20.21-20.48/27 | 23.41 | 23.31 04.28-04.34/6 | 21.57 12009 |18.23 |1541 |14.32
11 ] 09.58 | 08.33 | 06.58 | 06.09 | 04.26 05.13-05.33/20 | 03.02 04.15-04.35/20 | 03.25 05.25-05.40/15 | 04.59 20.30-20.57/27 | 06.31 | 07.57 | 08.33 | 10.00
115.03 | 1641 |18.08 | 20.40 | 22.14 20.22-20.47/25 | 23.43 | 23.29 | 21.54 12005 |18.20 |15.38 | 14.30
12 ] 09.56 | 08.30 | 06.55 | 06.05 | 04.22 05.13-05.35/22 | 03.01 04.15-04.35/20 | 03.27 05.25-05.41/16 | 05.02 20.30-20.57/27 | 06.34 | 08.00 | 08.37 | 10.01
115.06 | 1645 |18.11 | 20.43 | 22.17 20.22-20.46/24 | 23.44 | 23.26 | 21.50 12002 |18.16 |1535 | 14.29
13 ] 09.54 | 08.26 | 06.51 | 06.02 | 04.19 05.12-05.35/23 | 02.58 04.15-04.35/20 | 03.30 05.24-05.42/18 | 05.05 20.31-20.56/25 | 06.37 | 08.03 | 08.40 | 10.03
115.08 | 1648 |18.14 | 20.46 | 22.20 20.23-20.46/23 | 23.46 | 23.24 | 21.47 |19.58 |18.13 |1532 | 14.29
14 ] 09.52 | 08.23 | 06.48 | 05.58 | 04.16 05.12-05.35/23 | 02.57 04.15-04.36/21 | 03.33 05.24-05.42/18 | 05.08 20.32-20.56/24 | 06.40 | 08.06 | 08.43 | 10.05
11511  |16.51  |18.17 | 20.49 | 22.24 20.24-20.45/21 | 23.48 | 23.21 | 21.44 |19.55 |18.10 |1529 | 14.28
15| 09.49 | 08.20 | 06.44 | 05.55 | 04.13 05.12-05.36/24 | 02.56 04.15-04.36/21 | 03.36 05.23-05.43/20 | 05.11 20.32-20.54/22 | 06.43 | 08.09 | 08.46 | 10.07
11514 | 1654 |18.20 | 20.52 | 22.27 20.25-20.44/19 | 23.49 | 23.18 | 21.40 ]19.51 | 18.06 |15.26 | 14.27
16 | 09.47 | 08.17 | 06.41 | 05.51 | 04.10 05.11-05.36/25 | 02.55 04.15-04.36/21 | 03.38 05.23-05.44/21 | 05.14 20.33-20.53/20 | 06.45 | 08.12 | 08.50 | 10.08
11517 | 1657 |18.23 | 20.55 | 22.30 20.26-20.43/17 | 23.50 | 23.16 | 21.37 |19.48 | 18.03 |1523 | 14.27
17 ] 09.45 | 08.13 | 06.37 | 05.48 | 04.06 05.11-05.36/25 | 02.55 04.16-04.37/21 | 03.41 05.22-05.44/22 |05.18 20.35-20.51/16 | 06.48 | 08.15 | 08.53 | 10.09
11520 |17.01 |18.26 | 20.58 | 22.33 20.28-20.41/13 | 23.51 | 23.13 | 21.33 |19.44  |17.59  |1521 | 14.27
18 ] 09.42 | 08.10 | 06.34 | 05.44 | 04.03 05.11-05.36/25 | 02.54 04.16-04.37/21 | 03.44 05.23-05.45/22 |05.21 20.37-20.47/10 | 06.51 | 08.18 | 08.56 | 10.10
11523 |17.04 |18.29 |21.01 | 22.37 20.30-20.40/10 | 23.52 | 23.10 | 21.30 |19.41  |17.56 |15.18 | 14.26
19 | 09.40 | 08.07 | 06.30 | 05.41 | 04.00 05.11-05.37/26 | 02.54 04.16-04.38/22 | 03.47 05.22-05.45/23 | 05.24 | 06.54 | 08.21 | 08.59 | 10.11
115.26 | 17.07 |18.32 | 21.05 | 22.40 | 23.53 | 23.07 | 21.26 119.37 |1753 |15.15 | 14.26
20| 09.38 | 08.03 | 06.27 | 05.37 | 03.57 05.11-05.36/25 | 02.54 04.16-04.38/22 | 03.50 05.22-05.46/24 | 05.27 | 06.57 | 08.24 | 09.02 | 10.12
11529 |17.10 |18.35 | 21.08 | 22.43 | 23.53 | 23.04 | 21.23 119.34 | 1749 |1512 | 14.26
2109.35 | 08.00 | 06.23 | 05.34 | 03.54 05.11-05.36/25 | 02.54 04.16-04.38/22 | 03.53 05.21-05.46/25 | 05.30 | 07.00 | 08.27 | 09.05 | 10.13
11533 |17.13  |18.38 | 21.11 | 22.46 | 23.54 | 23.02 | 21.19 119.30 | 1746 |15.10 | 14.27
22109.32 | 07.57 | 06.20 | 05.30 | 03.51 05.12-05.36/24 | 02.54 04.16-04.38/22 | 03.56 05.22-05.46/24 | 05.33 | 07.02 | 08.30 | 09.09 | 10.14
115.36 | 17.16 |18.41 | 21.14 | 22.49 | 23.54 | 22.59 | 21.16 119.27  |17.42 |15.07 | 14.27
23]09.30 | 07.53 | 06.16 | 05.27 | 03.48 05.11-05.35/24 | 02.55 04.16-04.38/22 | 03.59 05.21-05.46/25 | 05.36 | 07.05 | 08.33 | 09.12 | 10.14
11539  |17.20  |18.44 | 21.17 | 22.52 | 23.54 | 22.56 | 21.12 119.23  |17.39 |15.05 | 14.28
241 09.27 | 07.50 | 06.12 | 05.23 | 03.45 05.12-05.35/23 | 02.56 04.17-04.39/22 | 04.03 05.22-05.47/25 | 05.39 | 07.08 | 08.36 | 09.15 | 10.15
|15.42  |17.23  |18.47 | 21.20 | 22.55 | 23.54 | 22.53 | 21.09 ]19.19  |17.36 |15.02 | 14.28
2509.24 | 07.46 | 06.09 | 05.20 20.30-20.42/12 | 03.42 05.12-05.35/23 | 02.56 04.17-04.38/21 | 04.06 05.21-05.46/25 | 05.42 | 07.11 | 07.39 | 09.18 | 10.15
|15.45 |17.26 | 1850 | 21.23 | 22.58 | 23.53 | 22.49 20.43-20.48/5 | 21.05 119.16  |16.32 |15.00 | 14.29
26 | 09.22 | 07.43 | 06.05 | 05.16 20.27-20.44/17 | 03.39 05.13-05.35/22 | 02.57 04.17-04.39/22 | 04.09 05.22-05.47/25 | 05.45 | 07.14 | 07.42 | 09.21 | 10.15
115.49  |17.29 |1853 | 21.26 | 23.02 | 23.53 | 22.46 20.39-20.51/12 | 21.02 11912  |16.29 |1457 | 14.30
27109.19 | 07.40 | 06.02 | 05.13 20.26-20.46/20 | 03.36 05.13-05.35/22 | 02.58 04.18-04.39/21 | 04.12 05.21-05.46/25 | 05.48 | 07.17 | 07.46 | 09.24 | 10.15
11552 |17.32  |1856 | 21.29 | 23.05 | 23.52 | 22.43 20.38-20.53/15 | 20.58 119.09 |16.26 |1455 | 14.31
28] 09.16 | 07.36 | 05.58 | 05.10 20.25-20.47/22 | 03.34 05.14-05.34/20 | 03.00 04.18-04.39/21 | 04.15 05.22-05.47/25 | 05.51 | 07.19 | 07.49 | 09.27 | 10.14
11555 |17.35  |18.59 | 21.32 | 23.07 | 23.51 | 22.40 20.36-20.54/18 | 20.55 119.05 |16.22 |1453 | 14.33
29 109.13 | | 06.55 | 05.06 20.24-20.48/24 | 03.31 05.14-05.34/20 | 03.00 04.19-04.39/20 | 04.18 05.22-05.46/24 | 05.53 | 07.22 | 07.52 | 09.30 | 10.14
11559 | 12002 |21.36 | 23.10 | 23.50 | 22.37 20.35-20.55/20 | 20.51 119.02 |16.19 |1450 | 14.34
30 | 09.10 | | 06.51 | 05.03 20.23-20.48/25 | 03.28 05.15-05.33/18 | 03.01 04.19-04.39/20 | 04.21 05.23-05.46/23 | 05.56 | 07.25 | 07.55 | 09.33 | 10.14
116.02 | 12005 | 21.39 | 23.13 | 23.49 | 22.34 20.34-20.56/22 | 20.48 |18.58 | 16.16 |14.48 | 14.35
31109.07 | |06.48 | ] 03.26 05.16-05.33/17 | | 04.24 05.23-05.45/22 | 05.59 | 10758 | | 10.13
116.05 | 12008 | | 23.16 | | 22.30 20.33-20.57/24 | 20.44 | 11613 | | 14.37

Potential sun hours | 173 | 239 | 363 | 450 | 568 | 621 | 606 | 508 | 393 | 305 | 199 | 139
Sum of minutes with flicker 0 0 0 120 960 593 765 527 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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Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke furest) WTG: 3_— _Generlc RD200 HH200 mu_okattu 5600 ?O0.0 10! hub: 200,0 m (TOT: 300,0 m) (174)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February IMarch | April | May [June [July JAugust | Septemb¢October | NovembefDecember
111012 | 09.04 |1 07.33 08.57-09.24/27 | 06.44 | 04.59 |03.23 | 03.02 |04.27 |06.02 |07.28 108.01  |09.35
11439 | 16.08 |17.38 |20.10  |21.42 |23.19 |2348 |2227 |20.41 |18.55 116.09 | 14.46
211011 | 09.01 1 07.29 08.57-09.23/26 |06.41 | 0456 [03.20 |03.04 |04.31 |06.05 |07.31 ]08.05 |09.38
|14.41  |16.12 | 17.41 |20.13  |21.45 |23.22 |2347 |2224 |20.37 |1851 116.06 | 14.44
3110.10 | 08.58 1 07.26 08.58-09.22/24 |06.37 | 0452 |03.18 |03.06 |04.34 |06.08 |07.34 108.08 | 09.41
| 14.43 | 16.15 | 17.44 120.16 | 21.48 | 2324 |23.45 |2221 |20.34 |18.48 116.03 | 14.42
4110.09 | 08.55 | 07.22 08.59-09.20/21 | 06.34 | 04.49 | 03.16 | 03.08 | 04.37 | 06.11 | 07.37 | 08.11 | 09.43
|14.45 | 16.18 | 17.47 2019 |21.52 | 23.27 |23.43 |2217 |20.30 | 18.44 ]16.00 | 14.40
5]10.08 | 0852 107.19 09.01-09.17/16 |06.30 | 04.46 |03.13 |03.10 |04.40 |06.14 | 07.40 108.14 | 09.46
114.47 | 16.22 | 17.50 12022 |21.55 |23.30 |23.42 |22.14 |20.27 |18.41 11556 | 14.39
6]10.06 | 08.49 1 07.16 09.04-09.14/10 | 06.26 | 04.42 | 03.11 | 03.12 |04.43 |06.17 |07.42 108.17 | 09.49
11450 | 16.25 | 17.53 |20.25 |21.58 |23.32 |23.40 |2211 |20.23 |18.37 1553 | 14.37
7110.05 | 08.46 |07.12 |06.23 |0439 |03.09 |03.14 |04.46 |06.20 | 07.45 09.43-09.47/4 |08.21 | 09.51
|1452 | 16.28 | 17.56 |20.28  |22.01 |23.34 |2338 |2207 2020 |18.34 1550 | 14.35
8110.03 | 08.43 1 07.09 |06.19 | 04.36 |03.07 0317 |0450 |06.22 | 07.48 09.38-09.52/14 |08.24 | 09.53
| 1455 ]16.31 | 17.59 |20.31 2204 |2337 |23.36 |22.04 |20.16 |18.30 115.47 | 14.34
9]10.01 | 08.39 | 07.05 | 06.16 | 04.32 | 03.05 | 03.19 | 04.53 | 06.25 | 07.51 09.35-09.54/19 | 08.27 | 09.55
11457 | 16.35 | 18.02 2034 |22.08 |23.39 2333 |2201 [2012 |18.27 1544  |14.33
10|10.00 | 08.36 1 07.02 |06.12 | 04.29 |03.04 |0322 |0456 |06.28 |07.54 09.33-09.55/22 |08.30 | 09.58
115.00 | 16.38 | 18.05 12037 |2211 |2341 |2331 |2157 |20.09 |18.23 11541 | 14.31
11]09.58 | 08.33 | 06.58 |06.09 |0426 |03.02 |0324 |0459 |06.31 |07.57 09.31-09.56/25 |08.33  |10.00
115.03 | 16.41 | 18.08 |20.40  |22.14 |2343 |2329 |2154 |20.05 |18.20 |15.38 | 14.30
12]09.56 | 08.30 | 06.55 |06.05 |0422 |03.01 |03.27 |0502 |06.34 |08.00 09.30-09.57/27 |08.37 |10.02
115.05 | 16.44 |18.11 | 2043 |22.17 |23.44 |2326 |2150 |20.02 |18.16 115.35 | 14.29
13]09.54 | 08.26 | 06.51 |06.02 |0419 |0258 |03.30 0505 |06.37 |08.03 09.30-09.58/28 |08.40 | 10.03
115.08 | 16.48 | 18.14 |20.46  |22.20 | 23.46 |23.24 |21.47 |19.58 |18.13 115.32 | 14.28
14| 09.52 | 08.23 | 06.48 | 05.58 | 04.16 | 02.57 | 03.33 | 05.08 | 06.40 | 08.06 09.29-09.58/29 | 08.43 | 10.05
11511 | 16.51 | 18.17 2049 |22.24 | 2348 2321 |21.44 |1955 |18.10 11529  |14.28
15]09.49 | 08.20 09.06-09.17/11 | 06.44 | 0555 0413 |0256 |03.35 |0511 |06.42 |08.09 09.28-09.58/30 |08.46 | 10.07
11514 | 16.54 | 18.20 12052 | 2227 |23.49 |2318 |21.40 |19.51 | 18.06 115.26 | 14.27
16 | 09.47 | 08.17 09.04-09.20/16 | 06.41 ]05.51 |04.09 |0255 |03.38 |0514 |06.45 |08.12 09.27-09.58/31 |08.50 | 10.08
115.17 | 16.57 | 18.23 | 2055 2230 |2350 |23.16 |21.37 |19.48 |18.03 11523 | 14.27
17]09.45 | 08.13 09.02-09.22/20 | 06.37 |05.48 | 04.06 |02.55 |03.41 |0517 |06.48 | 08.15 09.27-09.57/30 |08.53 | 10.09
11520 | 17.01 | 18.26 |20.58 |22.33 |2351 |2313 |21.33 |19.44 | 17.59 11520 | 14.26
18 ] 09.42 | 08.10 09.00-09.23/23 | 06.34 | 05.44 | 04.03 | 02.54 | 03.44 | 05.20 | 06.51 | 08.18 09.27-09.58/31 | 08.56 | 10.10
115.23 | 17.04 | 18.29 |21.01 2237 |2352 [23.10 [21.30 |19.41 | 17.56 115.18 | 14.26
19 | 09.40 | 08.07 08.58-09.24/26 | 06.30 | 05.41 | 04.00 | 02.54 | 03.47 | 05.23 | 06.54 | 08.21 09.27-09.57/30 | 08.59 | 10.12
11526 | 17.07 | 18.32 |21.04 |22.40 | 2353 |23.07 |21.26 |19.37 |17.52 11515 | 14.26
2009.38 | 08.03 08.58-09.25/27 | 06.27 |0537 0357 |0254 |0350 |0527 |06.57 |08.24 09.27-09.56/29 |09.02 | 10.12
11529 | 17.10 118.35 |21.08 |22.43 |2353 |23.04 |21.23 |19.34 | 17.49 11512 | 14.26
21]09.35 | 08.00 08.57-09.25/28 | 06.23 |05.34 |0354 |0254 |0353 |0530 |06.59 |08.27 09.28-09.56/28 |09.05  |10.13
11532 |17.13 | 18.38 |21.11  |2246 |2354 |23.02 |2119 |19.30 | 17.46 |15.10 | 14.27
22109.32 | 07.57 08.56-09.25/29 | 06.19 |0530 |0351 |02.54 |03.56 |0533 |07.02 |08.30 09.28-09.55/27 |09.09  |10.14
11536 | 17.16 | 18.41 |21.14  |2249 |2354 |2259 |21.16 |19.26 | 17.42 115.07 | 14.27
23] 09.30 | 07.53 08.56-09.26/30 | 06.16 | 05.27 | 03.48 | 02.55 | 03.59 | 05.36 | 07.05 | 08.33 09.30-09.54/24 | 09.12 | 10.14
11539 | 17.20 | 18.44 |21.17 |2252 |2354 |2256 |21.12 |19.23 | 17.39 115.04 | 14.27
241 09.27 | 07.50 08.56-09.26/30 | 06.12 | 05.23 | 03.45 | 02.55 | 04.02 | 05.39 | 07.08 | 08.36 09.30-09.53/23 | 09.15 | 10.15
11542  |17.23 | 18.47 |21.20 |2255 |23.54 |2253 |21.09 |19.19 |17.36 11502 | 14.28
25109.24 | 07.46 08.55-09.26/31 | 06.09 |05.20 |03.42 |0256 |0405 0542 |07.11 |07.39 08.32-08.52/20 |09.18 | 10.15
11545 | 17.26 | 18.50 |21.23 | 2258 |2353 |2249 |21.05 |19.16 |16.32 11459 | 14.29
2609.22 | 07.43 08.56-09.26/30 | 06.05 ]05.16  ]03.39 |0257 |0409 |0545 |07.14 |07.42 08.34-08.49/15 |09.21  |10.15
11549 | 17.29 | 18.53 |21.26  |23.02 |2353 |2246 |21.02 |19.12 |16.29 11457 | 14.30
27109.19 | 07.40 08.56-09.25/29 | 06.02 |05.13 |03.36 | 02.58 |04.12 |05.47 |07.17 | 07.46 08.37-08.46/9 |09.24 | 10.15
11552 |17.32 | 18.56 |21.29  [23.05 |2352 |2243 |2058 |19.09 | 16.26 |14.55  |14.31
28109.16 | 07.36 08.57-09.25/28 | 05.58 ]05.09 |03.33 |0259 |0415 |0550 |07.19 | 07.49 109.27  |10.15
11555 | 17.35 | 18.59 |21.32  ]23.08 |2351 |2240 |2055 |19.05 |16.22 11452 ]14.32
291 09.13 | | 06.55 | 05.06 | 03.31 | 03.01 | 04.18 | 05.53 | 07.22 | 07.52 | 09.30 | 10.14
11558 | | 20.02 |21.36  |23.10 |23.50 |22.37 |2051 |19.02 | 16.19 11450  |14.34
30109.10 | | 06.51 |05.03 |03.28 |03.01 |0421 |0556 |07.25 |07.55 109.33  [10.14
116.02 | | 20.05 |21.39  |23.13 |23.49 |2234 2048 |1858 |16.16 |14.48 | 14.35
31109.07 | | 06.48 | 10325 | 10424 ]0559 | | 07.58 | ] 10.13
116.05 | | 20.07 | 12316 | 12230 | 2044 | | 16.12 | | 14.37

Potential sun hours | 173 | 239 | 363 | 450 | 568 | 621 | 606 | 508 | 393 | 305 ] 199 ] 139
Sum of minutes with flicker 0 358 124 0 0 0 0 0 0 495 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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke I_‘urest) WTG: 4_— _Genenc RD200 HH200 mu_okattu 5600 ?O0.0 10! hub: 200,0 m (TOT: 300,0 m) (175)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February|March |April | May ]June | July JAugust |Septembg¢October |NovembefDecember

111012 ]09.04 |07.33 | 06.44 |0459 |03.23 |03.02 |0427 |06.02 |07.28 |08.01 |09.35
|14.39 1608 |17.38 |20.10 | 21.42 |23.19 |23.48 |2227 |2041 |1855 |16.09 |14.46
211011  ]09.01 |07.29 |06.41 |0456 |03.20 |03.04 |0431 |06.05 |07.31 |08.05 |09.38
|14.41  |1612 | 1741 | 2013 | 2145 | 23.22 | 2347 |2224 |20.37 |1851 |16.06 |14.44
311010 | 0858 |07.26 |06.37 |0452 |03.18 |03.06 |04.34 |06.08 |07.34 |08.08 |09.41
| 1443 |16.15 |17.44 |20.16 |21.48 |23.25 |23.45 |2221 |20.34 |18.48 |16.03 |14.42
411009 |0855 |07.22 |06.33 |04.49 |03.16 |03.08 |04.37 |06.11 |07.37 |08.11 |09.44
| 1445 |16.18 | 17.47 2019 | 2152 |23.27 |23.43 |2217 |20.30 |18.44 |16.00 |14.40
511008 |0852 |07.19 |06.30 |04.45 |03.13 |03.10 |04.40 |06.14 |07.40 |08.14 | 09.46
|14.47 1621 |17.50 |20.22 | 2155 |23.30 |23.42 |2214 |2027 |1841 |1556 |14.38
6]10.06 |08.49 |07.15 |06.26 |04.42 |03.11 |03.12 |04.43 |06.17 |07.42 |08.17 | 09.49
| 1450 1625 |17.53 | 20.25 |21.58 |23.32 |23.40 |2211 |20.23 |18.37 |1553 |14.37
711005 |08.46 |07.12 |06.23 |0439 |03.09 |03.14 |0446 |06.20 |07.45 |0821 |0951
| 1452  |16.28 | 17.56 | 20.28 | 22.01 |23.34 | 23.38 |22.07 |2020 |18.34 |1550 |14.35
8]10.03 |08.43 |07.09 |06.19 |0435 |03.07 |03.17 |04.49 |06.22 |07.48 |08.24 |09.53
| 1455 1631 |17.59 | 20.31  |22.04 |23.37 |23.36 |22.04 |20.16 |18.30 |15.47 |14.34
911001 |0839 |07.05 |06.16 |0432 |03.05 |03.19 |0453 |06.25 |07.51 |08.27 |09.56
| 1457 1635 |18.02 |20.34 | 22.08 |23.39 |23.33 |22.01 |20.12 |1827 |15.44 |14.32
10110.00 | 08.36 | 07.02 |06.12 |0429 |03.04 |0322 |0456 |06.28 |07.54 |08.30 | 09.58
| 1500 |16.38 |18.05 |20.37 |22.11 |23.41 |23.31 |2157 |20.09 |1823 |1541 |1431
11]09.58 |08.33 | 0658 |06.09 |04.26 |03.02 0324 |0459 |06.31 |07.57 |08.33 |10.00
|15.02 |16.41 |18.08 |20.40 |22.14 |23.43 |2329 |2154 |20.05 |1820 |1538 |14.30
12]09.56 | 08.30 |0655 |06.05 |0422 |03.00 0327 |0502 |06.34 |08.00 |08.37 |10.02
|15.05 |16.44 |18.11 | 2043 | 22.17 | 23.45 |23.26 |2150 |20.02 |18.16 |1535 |14.29
13]109.54 | 0826 |0651 |06.02 |0419 |0258 |03.30 |05.05 |06.37 |08.03 |08.40 |10.03
| 1508 |16.48 |18.14 | 2046 |22.21 | 23.46 |23.24 |21.47 |1958 |18.13 |1532 |14.28
1410952 |08.23 |06.48 |0558 |04.16 |0257 |03.32 |05.08 |06.40 |08.06 |08.43 |10.05
|1511 |1651 | 18.17 | 2049 | 2224 | 23.48 |2321 |21.44 |1955 |18.09 |1529 |14.28
15]09.49 |08.20 |06.44 |0555 |0413 |0256 |03.35 |0511 |06.42 |08.09 |08.46 | 10.07
|15.14 |1654 |18.20 | 2052 | 22.27 |23.49 |2319 |21.40 |1951 |18.06 |1526 |14.27

16 |1 09.47 | 08.17 |06.41 |0551 |04.09 |0255 |03.38 |0514 |06.45 |08.12 |08.50 |10.08
|15.17 |1657 |18.23 | 2055 | 22.30 | 2350 |23.16 |21.37 |19.48 |18.03 |1523 |14.27
17109.45 |08.13 |06.37 |0548 |04.06 |0254 |03.41 |0517 |06.48 |08.15 |08.53 |10.09
|1520 |17.01 |18.26 | 20.58 | 22.33 |2351 |23.13 |21.33 |19.44 |1759 |1520 |14.26
18109.43 |08.10 |06.34 |0544 |04.03 |0254 |03.44 |0520 |0651 |08.18 |08.56 |10.11
|15.23 |17.04 |18.29  |21.01 |22.37 |2352 |23.10 |21.30 |19.41 |17.56 |15.18 | 14.26
19109.40 |08.07 |06.30 |0541 |04.00 |0254 |03.47 |0523 |06.54 |08.21 |0859 |10.12
|1526 |17.07 |18.32 |21.04 |22.40 |2353 |23.07 |21.26 |19.37 |1752 |1515 |14.26
20109.38 |08.03 |06.26 |0537 |0357 |0254 |0350 |0526 |0657 |08.24 |09.02 |10.13
|1529 1710 |18.35 |21.08 |22.43 |2354 |23.05 |21.23 |19.34 |17.49 |1512 |14.26
2110935 |08.00 |06.23 |05.34 |0354 |0254 |0353 [0529 |0659 |08.27 |09.05 |10.13
|15.32 1713 |18.38 | 21.11 | 22.46 |2354 |23.02 |21.19 |19.30 |17.46 |15.09 |14.26
2210932 |07.57 0619 |0530 |0351 |0254 |0356 |05.32 |07.02 |08.30 |09.09 |10.14
|15.36 | 17.16 | 18.41 |21.14 |22.49 |2354 |2259 |21.16 |19.26 |17.42 |15.07 | 14.27
2310930 |07.53 |06.16 |0527 |03.48 |0255 |0359 |05.36 |07.05 |08.33 |09.12 |10.14
| 1539 1719 | 1844 |21.17 |2252 |23.54 |2256 |21.12 |19.23 |17.39 |15.04 | 14.27
24109.27 |0750 |06.12 |0523 |03.45 |0255 |0402 |0538 |07.08 |08.36 |09.15 |10.15
|1542 |17.23 |18.47 |21.20 |22.55 |2354 |2253 |21.09 |19.19 |17.36 |15.02 |14.28
2510924 | 07.46 |06.09 |0520 |03.42 |0256 |04.05 |0541 |07.11 |07.39 |09.18 |10.15
|1545 |17.26 | 1850 | 21.23 | 2259 | 2354 |2250 |21.05 |19.16 |16.32 |1459 |14.29
2610922 |07.43 |06.05 |05.16 |03.39 |0257 |04.09 |0544 |07.14 |07.42 |09.21 |10.15
| 1549 |17.29 |18.53 | 21.26 | 23.02 |2353 |22.46 |21.02 |19.12 |1629 |1457 |14.30
2710919 |07.40 |06.02 |05.13 |03.36 |0258 |04.12 |05.47 |07.17 |07.46 |09.24 |10.15
|1552  |17.32 | 1856 | 21.29 | 23.05 |2352 |22.43 |2058 |19.09 |16.26 |1455 |14.31
2810916 |07.36 |0558 |05.09 |03.33 |0259 |04.15 |0550 |07.19 |07.49 |09.27 |10.15
| 1555 |17.35 | 18.59  |21.32 | 23.08 |23.52 |22.40 |20.55 |19.05 |16.22 |1452 |14.32

29 ] 09.13 | | 06.55 | 05.06 ] 03.31 | 03.01 | 04.18 | 05.53 | 07.22 | 07.52 ] 09.30 | 10.14
| 15.58 | | 20.02 | 21.36 | 23.11 | 23.51 |1 22.37 | 20.51 | 19.02 | 16.19 | 14.50 | 14.34
30 | 09.10 | | 06.51 | 05.03 | 03.28 | 03.01 | 04.21 | 05.56 | 07.25 | 07.55 ] 09.33 | 10.14
| 16.02 | | 20.05 | 21.39 | 23.13 | 23.49 | 22.34 | 20.48 | 18.58 | 16.16 | 14.48 | 14.35
31 ] 09.07 | | 06.48 | ] 03.25 | | 04.24 | 05.59 | | 07.58 | | 10.13
]16.05 | 12007 | |23.16 | 12230 |20.44 | 116.12 | | 14.37
Potential sun hours | 173 | 239 | 363 | 451 | 568 | 621 | 606 | 508 | 393 | 305 | 199 | 139
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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke I_‘urest) WTG: 5_— _Genenc RD200 HH200 mu_okattu 5600 ?O0.0 10! hub: 200,0 m (TOT: 300,0 m) (176)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February|March |April | May ]June | July JAugust |Septembg¢October |NovembefDecember

111012 ]09.04 |07.33 | 06.44 |0459 |03.23 |03.02 |0427 |06.02 |07.28 |08.01 |09.35
|14.39 1608 |17.38 |20.10 | 21.42 |23.19 |23.48 |2227 |2041 |1855 |16.09 |14.46
211011  ]09.01 |07.29 |06.41 |0456 |03.20 |03.04 |0431 |06.05 |07.31 |08.04 |09.38
|14.41  |1612 | 1741 | 2013 | 2145 | 23.22 | 2347 |2224 |20.37 |1851 |16.06 |14.44
311010 | 0858 |07.26 |06.37 |0452 |03.18 |03.06 |04.34 |06.08 |07.34 |08.08 |09.41
| 1443 |16.15 |17.44 |20.16 | 21.48 |23.24 |23.45 |2221 |20.34 |18.48 |16.03 |14.42
411009 |0855 |07.22 |06.33 |04.49 |03.16 |03.08 |04.37 |06.11 |07.37 |08.11 |09.43
| 1445 |16.18 |17.47 2019 | 2151  |23.27 |23.43 |2217 |20.30 |18.44 |16.00 | 14.40
511008 |0852 |07.19 |06.30 |04.45 |03.13 |03.10 |04.40 |06.14 |07.39 |08.14 | 09.46
|14.47 1621 |17.50 |20.22 | 2155 |23.30 |23.42 |2214 |2027 |18.41 |1556 |14.38
6]10.06 |08.49 |07.15 |06.26 |04.42 |03.11 |03.12 |04.43 |06.17 |07.42 |08.17 |09.48
| 1450 1625 |17.53 | 20.25 |21.58 |23.32 |23.40 |2211 |20.23 |18.37 |1553 |14.37
711005 |08.46 |07.12 |06.23 |0439 |03.09 |03.14 |04.46 |06.19 |07.45 |08.20 | 0951
| 1452 1628 | 17.56 | 20.28 | 22.01 |23.34 | 23.38 |22.07 |20.19 |1834 |1550 |14.35
8]10.03 |08.42 |07.08 |06.19 |0435 |03.07 |03.17 |04.49 |0622 |07.48 |08.24 |09.53
| 1455 1631 | 17.59 | 20.31 | 22.04 |23.37 |23.36 |22.04 |20.16 |18.30 |15.47 |14.34
911001 |0839 |07.05 |06.16 |0432 |03.05 |03.19 |0453 |06.25 |07.51 |08.27 |09.55
| 1457 1635 |18.02 |20.34 | 22.08 |23.39 |23.33 |22.01 |20.12 |1827 |15.44 |14.32
10110.00 | 08.36 | 07.02 |06.12 |0429 |03.04 |0322 |0456 |06.28 |07.54 |08.30 | 09.58
| 1500 |16.38 |18.05 |20.37 |22.11 |23.41 |23.31 |2157 |20.09 |1823 |1541 |1431
11]09.58 | 08.33 | 0658 |06.09 |04.25 |03.02 0324 |0459 |06.31 |07.57 |08.33 |10.00
|15.02 |16.41 |18.08 |20.40 |22.14 |23.43 |2329 |2154 |20.05 |1820 |15.38 |14.30
12]09.56 |08.30 |0655 |06.05 |0422 |03.00 0327 |0502 |06.34 |08.00 |08.37 |10.01
|15.05 | 1644 |18.11 | 2043 | 22.17 | 23.44 |23.26 |2150 |20.02 |18.16 |1535 |14.29
13]109.54 | 0826 |0651 |06.02 |0419 |0258 |03.30 |05.05 |06.37 |08.03 |08.40 |10.03
| 1508 |16.48 |18.14 | 2046 |22.20 |23.46 |23.24 |21.47 |1958 |1813 |1532 |14.28
1410952 |08.23 |06.48 |0558 |04.16 |0257 |03.32 |05.08 |06.40 |08.06 |08.43 |10.05
|1511 |1651 | 18.17 | 2049 | 2224 | 23.48 |2321 |21.44 |1955 |18.09 |1529 |14.28
15]09.49 |08.20 |06.44 |0555 |04.12 |0256 |03.35 |0511 |06.42 |08.09 |08.46 | 10.07
|15.14 |1654 |18.20 | 2052 | 22.27 | 23.49 |23.18 |21.40 |1951 |18.06 |1526 |14.27

16 |1 09.47 | 08.17 |06.41 |0551 |04.09 |0255 |03.38 |0514 |06.45 |08.12 |08.49 |10.08
|15.17 |1657 |18.23 | 2055 | 22.30 | 2350 |23.16 |21.37 |19.48 |18.03 |1523 |14.27
17109.45 |08.13 |06.37 |0548 |04.06 |0254 |03.41 |0517 |06.48 |08.15 |08.53 |10.09
| 1520 | 17.00 |18.26 | 20.58 | 22.33 | 2351 |23.13 |21.33 |19.44 |1759 |1520 |14.26
18109.42 |08.10 |06.33 |0544 |04.03 |0254 |03.44 |0520 |0651 |08.18 |08.56 |10.10
|15.23 |17.04 |18.29  |21.01 |22.36 |2352 |23.10 |21.30 |19.41 |17.56 |15.18 | 14.26
19109.40 |08.07 |06.30 |0541 |04.00 |0254 |03.47 |0523 |06.54 |08.21 |0859 |10.12
|1526 |17.07 |18.32 |21.04 |22.40 |2353 |23.07 |21.26 |19.37 |1752 |1515 |14.26
20109.38 |08.03 |06.26 |0537 |0357 |0254 |0350 |0526 |0657 |08.24 |09.02 |10.12
|1529 1710 |18.35 |21.08 |22.43 |2353 |23.04 |21.23 |19.33 |17.49 |1512 |14.26
2110935 |08.00 |06.23 |0534 |0354 |0254 |0353 [0529 |0659 |08.27 |09.05 |10.13
|15.32 1713 |18.38 | 21.11 | 22.46 |2354 |23.02 |21.19 |19.30 |17.46 |15.09 |14.26
2210932 |07.57 0619 |0530 |0351 |0254 |0356 |05.32 |07.02 |08.30 |09.09 |10.14
|15.36 | 17.16 | 18.41 |21.14 |22.49 |2354 |2259 |21.16 |19.26 |17.42 |15.07 | 14.27
2310930 |07.53 |06.16 |0527 |03.48 |0255 |0359 |0535 |07.05 |08.33 |09.12 |10.14
| 1539 1719 |18.44 |21.17 |2252 |2354 |2256 |21.12 |19.23 |17.39 | 15.04 | 14.27
24109.27 |0750 |06.12 |0523 |03.45 |0255 |0402 |0538 |07.08 |08.36 |09.15 |10.15
|1542 |17.23 |18.47 |21.20 |22.55 |2354 |2253 |21.09 |19.19 |17.35 |15.02 |14.28
25109.24 | 07.46 |06.09 |0520 |03.42 |0256 |0405 |0541 |07.11 |07.39 |09.18 |10.15
| 1545 |17.26 | 1850 | 21.23 | 22.58 | 2353 |22.49 |21.05 |19.16 |16.32 |1459 |14.29
2610921 |07.43 |06.05 |05.16 |03.39 |0257 |04.08 |0544 |07.14 |07.42 |09.21 |10.15
|1548 |17.29 |18.53 | 21.26 |23.02 |2353 |22.46 |21.02 |19.12 |1629 |1457 |14.30
2710919 |07.40 |06.02 |0513 |03.36 |0258 |04.12 |05.47 |07.16 |07.46 |09.24 |10.15
|1552  |17.32 | 1856 | 21.29 | 23.05 |2352 |22.43 |2058 |19.09 |16.26 |1455 |14.31
2810916 |07.36 |0558 |05.09 |03.33 |0259 |04.15 |0550 |07.19 |07.49 |09.27 |10.15
| 1555 |17.35 | 18.59  |21.32 | 23.08 |23.51 |22.40 |20.55 |19.05 |16.22 |1452 |14.32

29 ] 09.13 | | 06.55 | 05.06 ] 03.31 | 03.01 | 04.18 | 05.53 | 07.22 | 07.52 ] 09.30 | 10.14
| 15.58 | | 20.02 | 21.36 | 23.10 | 23.50 |1 22.37 | 20.51 | 19.02 | 16.19 | 14.50 | 14.34
30 | 09.10 | | 06.51 | 05.02 | 03.28 | 03.01 | 04.21 | 05.56 | 07.25 | 07.55 ] 09.33 | 10.14
| 16.02 | | 20.04 | 21.39 | 23.13 | 23.49 | 22.34 | 20.48 | 18.58 | 16.16 | 14.48 | 14.35
31 ] 09.07 | | 06.48 | ] 03.25 | | 04.24 | 05.59 | | 07.58 | | 10.13
]16.05 | 12007 | |23.16 | 12230 |20.44 | 116.12 | | 14.37
Potential sun hours | 173 | 239 | 363 | 451 | 568 | 621 | 606 | 508 | 393 | 305 | 199 | 139
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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke I_‘urest) WTG: 8_— _Genenc RD200 HH200 mu_okattu 5600 ?O0.0 10! hub: 200,0 m (TOT: 300,0 m) (177)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February|March |April | May ]June | July JAugust |Septembg¢October |NovembefDecember

111012 ]09.04 |07.33 | 06.44 |0459 |03.23 |03.02 |0427 |06.02 |07.28 |08.01 |09.35
|14.39 1608 |17.38 |20.10 | 21.42 |23.19 |23.48 |2227 |2041 |1855 |16.09 |14.46
211011  |09.01 |07.29 |06.40 |0456 |03.20 |03.04 |0430 |06.05 |07.31 |08.04 |09.38
|14.41 1611 | 1741 | 2013 | 2145 | 23.22 | 2347 |2224 |20.37 |1851 |16.06 |14.44
311010 | 0858 |07.26 |06.37 |0452 |03.18 |03.06 |04.34 |06.08 |07.34 |08.08 |09.41
| 1443 |16.15 |17.44 |20.16 | 21.48 |23.24 |23.45 |2221 |20.34 |18.48 |16.03 |14.42
411009 |0855 |07.22 |06.33 |04.49 |03.16 |03.08 |04.37 |06.11 |07.37 |08.11 |09.43
| 1445 |16.18 | 17.47 2019 | 2151  |23.27 |23.43 |2217 |20.30 |18.44 |1559 | 14.40
5]10.08 |0852 |07.19 |06.30 |04.45 |03.13 |03.10 |04.40 |06.14 |07.39 |08.14 | 09.46
|14.47 1621 |17.50 |20.22 | 2155 |23.29 |23.41 |2214 |2027 |18.41 |1556 |14.38
6]10.06 |08.49 |07.15 |06.26 |04.42 |03.11 |03.12 |04.43 |06.17 |07.42 |08.17 |09.48
| 1450 1625 |17.53 | 20.25 |21.58 |23.32 |23.40 |2211 |20.23 |18.37 |1553 |14.37
711005 |08.46 |07.12 |06.23 |0439 |03.09 |03.14 |04.46 |06.19 |07.45 |08.20 | 0951
| 1452 1628 | 17.56 | 20.28 | 22.01 |23.34 | 23.38 |22.07 |20.19 |1834 |1550 |14.35
8]10.03 |08.42 |07.08 |06.19 |0435 |03.07 |03.17 |04.49 |0622 |07.48 |08.24 |09.53
| 1454 1631 |17.59 | 20.31  |22.04 |23.37 |23.35 |22.04 |20.16 |18.30 |15.47 |14.34
911001 |0839 |07.05 |06.16 |0432 |03.05 |03.19 |0453 |06.25 |07.51 |08.27 |09.55
| 1457 1635 |18.02 |20.34 | 22.07 |23.39 |23.33 |22.01 |20.12 |1827 |15.44 |14.32
10110.00 | 08.36 | 07.01 |06.12 |0429 |03.03 |0322 |0456 |06.28 |07.54 |08.30 | 09.57
| 1500 ]16.38 |18.05 |20.37 |22.11 |23.41 |23.31 |2157 |20.09 |1823 |1541 |1431
11]09.58 | 08.33 | 0658 |06.09 |04.25 |03.02 0324 |0459 |06.31 |07.57 |08.33 |10.00
|15.02 |16.41 |18.08 |20.40 |22.14 |23.43 |2329 |2154 |20.05 |1820 |15.38 |14.30
12]09.56 |08.30 |06.54 |06.05 |0422 |03.00 0327 |0502 |06.34 |08.00 |08.37 |10.01
|15.05 | 1644 |18.11 | 2043 | 22.17 | 23.44 |23.26 |2150 |20.02 |18.16 |1535 |14.29
13]109.54 | 0826 |0651 |06.02 |0419 |0258 |03.30 |05.05 |06.37 |08.03 |08.40 |10.03
| 1508 |16.48 |18.14 | 2046 |22.20 |23.46 |23.24 |21.47 |1958 |1813 |1532 |14.28
1410952 |08.23 |06.47 |0558 |0416 |0257 |03.32 |0508 |06.39 |08.06 |08.43 |10.05
|1511 |1651 | 18.17 | 2049 | 22.24 | 23.48 |2321 |21.43 |1955 |18.09 |1529 |14.28
15]09.49 |08.20 |06.44 |0555 |0412 |0256 |03.35 |0511 |06.42 |08.09 |08.46 |10.06
|15.14 |1654 |18.20 | 2052 | 22.27 | 23.49 |23.18 |21.40 |1951 |18.06 |1526 |14.27

16 |1 09.47 | 08.16 |06.40 |0551 |04.09 |0255 |03.38 |0514 |06.45 |08.12 |08.49 |10.08
|15.17 1657 |18.23 | 2055 | 22.30 | 2350 |23.16 | 21.37 |19.48 |18.03 |1523 |14.27
17109.45 |08.13 |06.37 |0548 |04.06 |0254 |03.41 |0517 |06.48 |08.15 |08.53 |10.09
| 1520 | 17.00 |18.26 | 20.58 | 22.33 | 2351 |23.13 |21.33 |19.44 |1759 |1520 |14.26
18109.42 |08.10 |06.33 |0544 |04.03 |0254 |03.44 |0520 |0651 |08.18 |08.56 |10.10
|15.23 |17.04 |18.29 |21.01 |22.36 |2352 |23.10 |21.30 |19.40 |17.56 |15.18 |14.26
19109.40 |08.07 |06.30 |0541 |04.00 |0254 |03.47 |0523 |06.54 |08.21 |0859 |10.11
|1526  |17.07 |18.32 |21.04 |22.40 |2353 |23.07 |21.26 |19.37 |1752 |1515 |14.26
20109.37 |08.03 |06.26 |0537 |0357 |0254 |0350 |0526 |0656 |08.24 |09.02 |10.12
|1529 1710 |18.35 |21.07 |22.43 |2353 |23.04 |21.23 |19.33 |17.49 |1512 |14.26
2110935 |08.00 |06.23 |05.34 |0354 |0254 |0353 [0529 |0659 |08.27 |09.05 |10.13
|15.32 1713 |18.38 | 21.11 | 2246 |2354 |23.01 |21.19 |19.30 |17.46 |15.09 |14.26
2210932 |07.56 |06.19 |0530 |0351 |0254 |0356 |05.32 |07.02 |08.30 |09.08 |10.14
|15.35 |17.16 | 18.41 |21.14 |22.49 |2354 |2258 |21.16 |19.26 |17.42 |15.07 | 14.27
2310930 |07.53 |06.16 |0527 |03.48 |0254 |0359 |0535 |07.05 |08.33 |09.12 |10.14
|15.39  |17.19 |18.44 |21.17 |2252 |2354 |2255 |21.12 |19.23 |17.39 |15.04 | 14.27
2410927 |0750 |06.12 |0523 |03.45 |0255 |0402 |[0538 |07.08 |08.36 |09.15 |10.15
|1542 |17.23 |18.47 |21.20 |22.55 |2354 |2252 |21.09 |19.19 |17.35 |15.02 |14.28
25109.24 | 07.46 |06.09 |0520 |03.42 |0256 |0405 |0541 |07.11 |07.39 |09.18 |10.15
| 1545 |17.26 | 1850 | 21.23 | 22.58 | 2353 |22.49 |21.05 |19.16 |16.32 |1459 |14.29
2610921 |07.43 |06.05 |05.16 |03.39 |0257 |04.08 |0544 |07.14 |07.42 |09.21 |10.15
|1548 |17.29 |18.53 |21.26 | 23.01 |2353 |22.46 |21.02 |19.12 |1629 |1457 |14.30
2710919 |07.39 |06.02 |0513 |03.36 |0258 |04.12 |05.47 |07.16 |07.45 |09.24 |10.15
|1552  |17.32 | 1856 | 21.29 | 23.04 |2352 |22.43 |2058 |19.09 |16.25 |1454 |14.31
2810916 |07.36 |0558 |05.09 |03.33 |0259 |0415 |0550 |07.19 |07.49 |09.27 |10.14
| 1555 |17.35 | 18.58  |21.32 |23.07 |23.51 |22.40 |2055 |19.05 |16.22 |1452 |14.32

29 ] 09.13 | | 06.55 | 05.06 ] 03.31 | 03.01 | 04.18 | 05.53 | 07.22 | 07.52 ] 09.30 | 10.14
| 15.58 | | 20.01 | 21.36 | 23.10 | 23.50 |1 22.37 | 20.51 | 19.02 | 16.19 | 14.50 | 14.34
30 | 09.10 | | 06.51 | 05.02 | 03.28 | 03.01 | 04.21 | 05.56 | 07.25 | 07.55 | 09.32 | 10.14
| 16.02 | | 20.04 | 21.39 | 23.13 | 23.49 | 22.34 | 20.48 | 18.58 | 16.16 | 14.48 | 14.35
31 ] 09.07 | | 06.48 | ] 03.25 | | 04.24 | 05.59 | | 07.58 | | 10.13
]16.05 | 12007 | |23.16 | 12230 |20.44 | 116.12 | | 14.37
Potential sun hours | 173 | 239 | 363 | 451 | 568 | 621 | 606 | 508 | 393 | 305 | 199 | 139
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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke I_‘urest) WTG: 7_— _Genenc RD200 HH200 mu_okattu 5600 ?O0.0 10! hub: 200,0 m (TOT: 300,0 m) (178)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February|March |April | May ]June | July JAugust |Septembg¢October |NovembefDecember

111012 ]09.04 |07.33 | 06.44 |0459 |03.23 |03.02 |0427 |06.02 |07.28 |08.01 |09.35
|14.39 1608 |17.38 |20.10 | 21.42 |23.19 |23.48 |2227 |2041 |1855 |16.09 |14.46
211011  |09.01 |07.29 |06.40 |0456 |03.20 |03.04 |0430 |06.05 |07.31 |08.04 |09.38
|14.41 1611 | 1741 | 2013 | 2145 | 23.22 | 2347 |2224 |20.37 |1851 |16.06 |14.44
311010 | 0858 |07.26 |06.37 |0452 |03.18 |03.06 |04.34 |06.08 |07.34 |08.08 |09.41
| 1443 |16.15 |17.44 |20.16 |21.48 |23.25 |23.45 |2221 |20.34 |18.48 |16.03 |14.42
411009 |0855 |07.22 |06.33 |04.49 |03.15 |03.08 |0437 |06.11 |07.37 |08.11 |09.43
| 1445 |16.18 | 17.47 2019 | 2151  |23.27 |23.43 |2217 |20.30 |18.44 |1559 | 14.40
511008 |0852 |07.19 |06.30 |04.45 |03.13 |03.10 |04.40 |06.14 |07.39 |08.14 | 09.46
|14.47 1621 |17.50 |20.22 | 2155 |23.30 |23.42 |2214 |2027 |18.41 |1556 |14.38
6]10.06 |08.49 |07.15 |06.26 |04.42 |03.11 |03.12 |04.43 |06.17 |07.42 |08.17 | 09.49
| 1449 |16.25 |17.53 |20.25 |21.58 |23.32 |23.40 |2211 |20.23 |18.37 |1553 |14.37
711005 |08.46 |07.12 |06.23 |0439 |03.09 |03.14 |04.46 |06.19 |07.45 |08.20 |09.51
| 1452 1628 | 17.56 | 20.28 | 22.01 |23.34 | 23.38 |22.07 |20.19 |1834 |1550 |14.35
8]10.03 |08.42 |07.08 |06.19 |0435 |03.07 |03.16 |04.49 |0622 |07.48 |08.24 |09.53
| 1454 1631 |17.59  |20.31 | 22.04 |23.37 |23.36 |22.04 |20.16 |18.30 |15.47 |14.34
911001 |0839 |07.05 |06.16 |0432 |03.05 |03.19 |0452 |06.25 |07.51 |08.27 |09.55
| 1457 1634 |18.02 |20.34 | 22.08 |23.39 |23.33 |22.01 |20.12 |1827 |15.44 |1432
10110.00 |08.36 | 07.01 |06.12 |0429 |03.03 |0321 |0456 |06.28 |07.54 |08.30 | 09.58
| 1500 |16.38 |18.05 |20.37 |22.1 |23.41 |23.31 |2157 |20.09 |1823 |1541 |1431
11]09.58 | 08.33 | 0658 |06.09 |04.25 |03.02 0324 |0459 |06.31 |07.57 |08.33 |10.00
|15.02 |16.41 |18.08 |20.40 |22.14 |23.43 |2329 |2154 |20.05 |1820 |15.38 |14.30
12]09.56 | 08.30 |06.54 |06.05 |0422 |03.00 0327 |0502 |06.34 |08.00 |08.37 |10.02
|15.05 | 1644 |18.11 | 2043 | 22.17 | 23.45 |23.26 |2150 |20.02 |18.16 |1535 |14.29
13]109.54 | 0826 |0651 |06.02 |0419 |0258 0329 |0505 |06.37 |08.03 |08.40 |10.03
| 1508 |16.47 |18.14 | 2046 |22.20 |23.46 |23.24 |21.47 |1958 |18.13 |1532 |14.28
1410952 |08.23 |06.47 |0558 |0416 |0257 |03.32 |0508 |06.39 |08.06 |08.43 |10.05
|1511 |1651 | 18.17 | 2049 | 22.24 | 23.48 |2321 |21.44 |1955 |18.09 |1529 |14.27
15]09.49 |08.20 |06.44 |0555 |04.12 |0256 |03.35 |0511 |06.42 |08.09 |08.46 | 10.07
|1514 |1654 |18.20 | 2052 | 22.27 |23.49 |2319 |21.40 |1951 |18.06 |1526 |14.27

16 |1 09.47 | 08.17 | 06.40 |0551 |04.09 |0255 |03.38 |0514 |06.45 |08.12 |08.49 | 10.08
|15.17 |1657 |18.23 | 2055 | 22.30 | 2350 |23.16 |21.37 |19.48 |18.02 |1523 |14.26
1710945 |08.13 |06.37 |0547 |04.06 |0254 |03.41 |0517 |06.48 |08.15 |08.53 |10.09
| 1520 | 17.00 |18.26 | 20.58 | 22.33 | 2351 |23.13 |21.33 |19.44 |1759 |1520 |14.26
18109.42 |08.10 |06.33 |0544 |04.03 |0254 |03.44 |0520 |0651 |08.18 |0856 |10.11
|15.23 |17.04 |18.29 |21.01 |22.37 |2352 |23.10 |21.30 |19.40 |17.56 |15.17 |14.26
19109.40 |08.07 |06.30 |0540 |04.00 |0254 |03.47 |0523 |06.54 |08.21 |0859 |10.12
|1526  |17.07 |18.32 |21.04 |22.40 |2353 |23.07 |21.26 |19.37 |1752 |1515 |14.26
20109.38 |08.03 |06.26 |0537 |0357 |0253 |0350 |0526 |0656 |08.24 |09.02 |10.12
|1529 1710 |18.35 |21.07 |22.43 |2354 |23.05 |21.23 |19.33 |17.49 |1512 |14.26
2110935 |08.00 |0623 |0533 |0354 |0254 |0353 [0529 |0659 |08.27 |09.05 |10.13
1532 1713 |18.38 | 21.11 | 22.46 |2354 |23.02 |21.19 |19.30 |17.45 |15.09 |14.26
2210932 |07.56 |06.19 |0530 |0351 |0254 |0356 |05.32 |07.02 |08.30 |09.09 |10.14
|15.35 |17.16 | 18.41 |21.14 |22.49 | 2354 |2259 |21.16 |19.26 |17.42 |15.07 |14.27
2310930 |07.53 |06.16 |0527 |03.48 |0254 |0359 |0535 |07.05 |08.33 |09.12 |10.14
| 1539 1719 |18.44 |21.17 |2252 |2354 |2256 |21.12 |19.23 |17.39 |15.04 | 14.27
24109.27 |0750 |06.12 |0523 |03.45 |0255 |0402 |0538 |07.08 |08.36 |09.15 |10.15
|1542 |17.22 |18.47 |21.20 |22.55 |2354 |2253 |21.09 |19.19 |17.35 |15.02 |14.28
25109.24 | 07.46 |06.09 |0520 |03.42 |0256 |0405 |0541 |07.11 |07.39 |09.18 |10.15
|1545 |17.26 | 1850 | 21.23 | 2259 | 2354 |22.49 |21.05 |19.16 |16.32 |1459 |14.29
2610921 |07.43 |06.05 |05.16 |03.39 |0257 |04.08 |05.44 |07.14 |07.42 |09.21 |10.15
|1548 |17.29 |18.53 | 21.26 |23.02 |2353 |22.46 |21.02 |19.12 |1629 |1457 |14.30
2710919 |07.39 |06.02 |0513 |03.36 |0258 |04.11 |05.47 |07.16 |07.45 |09.24 |10.15
|1552  |17.32 | 1856 | 21.29 | 23.05 |2352 |22.43 |2058 |19.09 |16.25 |1454 |14.31
2810916 |07.36 |0558 |05.09 |03.33 |0259 |04.15 |0550 |07.19 |07.49 |09.27 |10.15
| 1555 |17.35 | 18.58 | 21.32 | 23.08 |23.52 |22.40 |20.55 |19.05 |16.22 |1452 |14.32

29 ] 09.13 | | 06.55 | 05.06 ] 03.30 | 03.00 | 04.18 | 05.53 | 07.22 | 07.52 ] 09.30 | 10.14
| 15.58 | | 20.01 | 21.36 | 23.11 | 23.51 |1 22.37 | 20.51 | 19.02 | 16.19 | 14.50 | 14.33
30 | 09.10 | | 06.51 | 05.02 | 03.28 | 03.00 | 04.21 | 05.56 | 07.25 | 07.55 ] 09.33 | 10.14
| 16.01 | | 20.04 | 21.39 | 23.13 | 23.49 | 22.34 | 20.48 | 18.58 | 16.16 | 14.48 | 14.35
31 ] 09.07 | | 06.47 | ] 03.25 | | 04.24 | 05.59 | | 07.58 | | 10.13
]16.05 | 12007 | |23.16 | 12230 |20.44 | 116.12 | | 14.37
Potential sun hours | 173 | 238 | 363 | 451 | 568 | 621 | 607 | 508 | 393 | 305 | 199 | 139
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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke I_‘urest) WTG: 8_— _Genenc RD200 HH200 kav_ennet 5600 2_00.0 10! hub: 200,0 m (TOT: 300,0 m) (179)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February|March |April | May ]June | July JAugust |Septembg¢October |NovembefDecember

111012 ]09.04 |07.33 | 06.44 |0459 |03.23 |03.02 |0427 |06.02 |07.28 |08.01 |09.35
|14.39 1608 |17.38 |20.10 | 21.42 |23.19 |23.48 |2227 |2041 |1855 |16.09 |14.46
211011  |09.01 |07.29 |06.40 |0455 |03.20 |03.04 |0430 |06.05 |07.31 |08.04 |09.38
|14.41  |1611 | 1741 | 2013 | 2145 | 23.22 | 2347 |2224 |20.37 |1851 |16.06 |14.44
311010 | 0858 |07.26 |06.37 |0452 |03.18 |03.06 |04.34 |06.08 |07.34 |08.08 |09.41
| 1443 |16.15 |17.44 |20.16 | 21.48 |23.24 |23.45 |2221 |20.34 |18.48 |16.03 |14.42
411009 |0855 |07.22 |06.33 |04.49 |03.15 |03.08 |0437 |0611 |07.36 |08.11 |09.43
| 1445 |16.18 | 17.47 2019 | 2151  |23.27 |23.43 |2217 |20.30 |18.44 |1559 | 14.40
511007 |0852 |07.19 |06.30 |04.45 |03.13 |03.10 |04.40 |06.14 |07.39 |08.14 | 09.46
|14.47 1621 |17.50 |20.22 |21.55 |23.29 |23.41 |2214 |2026 |18.41 |1556 |14.38
6]10.06 |08.49 |07.15 |06.26 |04.42 |03.11 |03.12 |04.43 |06.16 |07.42 |08.17 |09.48
| 1449 |16.25 |17.53 |20.25 |21.58 |23.32 |23.40 |2211 |20.23 |18.37 |1553 |14.37
711005 |08.46 |07.12 |06.23 |0439 |03.09 |03.14 |04.46 |06.19 |07.45 |08.20 |09.51
| 1452 1628 | 17.56 | 20.28 | 22.01 |23.34 | 23.38 |22.07 |20.19 |1834 |1550 |14.35
8]10.03 |08.42 |07.08 |06.19 |0435 |03.07 |03.16 |04.49 |0622 |07.48 |08.24 |09.53
| 1454 1631 |17.59  |20.31 | 22.04 |23.37 |23.35 |22.04 |20.16 |18.30 |15.47 |14.34
911001 |0839 |07.05 |06.16 |0432 |03.05 |03.19 |0452 |06.25 |07.51 |08.27 |09.55
| 1457 1634 |18.02 |20.34 | 22.07 |23.39 |23.33 |22.00 |20.12 |1827 |15.44 |14.32

10 ]09.59 | 08.36 | 07.01 |06.12 |0429 |03.03 |0321 |0456 |06.28 |07.54 |08.30 | 09.57
| 1500 |16.38 |18.05 |20.37 |22.1 |23.41 |23.31 |2157 |20.09 |1823 |1541 |1431
11]09.58 | 08.33 | 0658 |06.09 |04.25 |03.02 0324 |0459 |06.31 |07.57 |08.33 |09.59
|15.02 |16.41 |18.08 |20.40 |22.14 |23.43 |2329 |2154 |20.05 |1820 |15.38 |14.30
12]09.56 |08.30 |06.54 |06.05 |0422 |03.00 0327 |0502 |06.34 |08.00 |08.36 |10.01
|15.05 | 1644 |18.11 | 2043 | 22.17 | 23.44 | 2326 |2150 |20.02 |18.16 |1535 |14.29
13]09.54 | 0826 |0651 |06.02 |0419 |0258 0329 |0505 |06.37 |08.03 |08.40 |10.03
| 1508 |16.47 |18.14 | 2046 |22.20 |23.46 |23.24 |21.47 |1958 |18.13 |1532 |14.28
1410951 |08.23 |06.47 |0558 |0416 |0257 |03.32 |0508 |06.39 |08.06 |08.43 |10.05
|1511 |1651 | 18.17 | 2049 | 22.24 | 2348 |2321 |21.43 |1955 |18.09 |1529 |14.27
15]09.49 |08.20 |06.44 |0554 |0412 |0256 |03.35 |05.11 |06.42 |08.09 |08.46 |10.06
|15.14 |1654 |18.20 | 2052 | 22.27 | 23.49 |23.18 |21.40 |1951 |18.06 |1526 |14.27

16 |1 09.47 | 08.16 |06.40 |0551 |04.09 |0255 |03.38 |0514 |06.45 |08.12 |08.49 |10.08
|15.17 1657 |18.23 | 2055 | 22.30 | 2350 |23.16 |21.37 |19.47 |18.02 |1523 |14.26
17109.45 |08.13 |06.37 |0547 |04.06 |0254 |03.41 |0517 |06.48 |08.15 |08.53 |10.09
| 1520 | 17.00 |18.26 | 20.58 | 22.33 | 2351 |23.13 |21.33 |19.44 |1759 |1520 |14.26
18109.42 |08.10 |06.33 |0544 |04.03 |0254 |03.44 |0520 |0651 |08.18 |08.56 |10.10
|15.23 |17.04 |18.29 |21.01 |22.36 |2352 |23.10 |21.30 |19.40 |17.56 |15.17 |14.26
19109.40 |08.06 |06.30 |0540 |04.00 |02.54 |03.47 |0523 |0654 |0821 |0859 |10.11
|1526  |17.07 |18.32 |21.04 |22.40 |2353 |23.07 |21.26 |19.37 |17.52 |1515 |14.26
20109.37 |08.03 |06.26 |0537 |0357 |0254 |0350 |0526 |0656 |08.24 |09.02 |10.12
|1529 1710 |18.35 |21.07 |22.43 |2353 |23.04 |21.23 |19.33 |17.49 |1512 |14.26
2110935 |08.00 |0623 |0533 |0354 |0254 |0353 [0529 |0659 |08.27 |09.05 |10.13
|15.32 |17.13 |18.38 |21.10 | 22.46 |2354 |23.01 |21.19 |19.30 |17.45 |15.09 |14.26
2210932 |07.56 |06.19 |0530 |0351 |0254 |0356 |05.32 |07.02 |08.30 |09.08 |10.14
|15.35 |17.16 | 18.41 |21.14 |22.49 |2354 |2258 |21.16 |19.26 |17.42 |15.07 | 14.27
2310930 |07.53 |06.16 |05.26 |03.48 |0254 |0359 |0535 |07.05 |08.33 |09.12 |10.14
| 1539 1719 |18.44 |21.17 |2252 |2354 |2255 |21.12 |19.23 |17.39 |15.04 | 14.27
2410927 |0750 |06.12 |0523 |03.45 |0255 |0402 |[0538 |07.08 |08.36 |09.15 |10.15
|1542 |17.22 |18.47 |21.20 |22.55 |2354 |2252 |21.09 |19.19 |17.35 |15.02 |14.28
25109.24 | 07.46 |06.09 |0520 |03.42 |0256 |0405 |0541 |07.11 |07.39 |09.18 |10.15
| 1545 |17.26 | 1850 | 21.23 | 22.58 | 2353 |22.49 |21.05 |19.16 |16.32 |1459 |14.29
2610921 |07.43 |06.05 |05.16 |03.39 |0257 |04.08 |0544 |07.13 |07.42 |09.21 |10.15
|1548 |17.29 |18.53 | 21.26 | 23.01 |2353 |22.46 |21.02 |19.12 |1629 |1457 |14.30
2710919 |07.39 |06.02 |0513 |03.36 |0258 |04.11 |05.47 |07.16 |07.45 |09.24 |10.15
|1552  |17.32 | 1855 | 21.29 | 23.04 |2352 |22.43 |2058 |19.09 |16.25 |1454 |14.31
2810916 |07.36 |0558 |05.09 |03.33 |0259 |04.15 |0550 |07.19 |07.49 |09.27 |10.14
| 1555 |17.35 | 18.58  |21.32 |23.07 |23.51 |22.40 |2055 |19.05 |16.22 |1452 |14.32

29 ] 09.13 | | 06.55 | 05.06 ] 03.30 | 03.00 | 04.18 | 05.53 | 07.22 | 07.52 ] 09.30 | 10.14
| 15.58 | | 20.01 | 21.35 | 23.10 | 23.50 |1 22.37 | 20.51 | 19.02 | 16.19 | 14.50 | 14.33
30 | 09.10 | | 06.51 | 05.02 | 03.28 | 03.00 | 04.21 | 05.56 | 07.25 | 07.55 | 09.32 | 10.14
| 16.01 | | 20.04 | 21.39 | 23.13 | 23.49 | 22.34 | 20.48 | 18.58 | 16.16 | 14.48 | 14.35
31 ] 09.07 | | 06.47 | ] 03.25 | | 04.24 | 05.59 | | 07.58 | | 10.13
]16.05 | 12007 | |23.16 | 12230 |20.44 | 116.12 | | 14.37
Potential sun hours | 173 | 239 | 363 | 451 | 568 | 621 | 606 | 508 | 393 | 305 | 199 | 139
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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke furest) WTG: 9_— _Generlc RD200 HH200 kav_ennet 5600 2_00.0 10! hub: 200,0 m (TOT: 300,0 m) (210)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February|March | April | May [June [July JAugust |Septembg¢October |NovembefDecember
111012 | 09.04 |07.33 | 06.44 | 04.59 ] 03.23 04.41-05.07/26 | 03.02 04.46-05.12/26 |04.27 | 06.02 |07.28 | 08.01 | 09.35
11439  |16.08 |17.38  |20.10 | 21.42 | 23.19 | 23.48 12227 |20.41 |1855 |16.09 | 14.46
211011 | 09.01 |07.29 |06.40 | 04.56 ] 03.20 04.41-05.07/26 | 03.04 04.47-05.13/26 |04.30 | 06.05 |07.31 | 08.04 |09.38
|14.41  |16.11 [17.41  |20.13 | 21.45 | 23.22 | 23.46 12224 12037 |1851 |16.06 | 14.44
3]10.10 | 08.58 | 07.26 | 06.37 | 04.52 | 03.18 04.41-05.07/26 | 03.06 04.47-05.13/26 | 04.34 | 06.08 | 07.34 | 08.08 | 09.41
11443 |16.15 | 17.44 |20.16 | 21.48 | 23.24 | 23.45 12220 |20.34 1848 |16.03 | 14.42
4110.09 | 08.55 | 07.22 | 06.33 | 04.49 | 03.16 04.41-05.07/26 | 03.08 04.47-05.13/26 | 04.37 | 06.11 | 07.36 | 08.11 | 09.43
|14.45 |16.18 |17.47 |2019 |2151 | 23.27 | 23.43 12217 2030 |18.44 |1559 | 14.40
511007 |0852 |07.19 |06.30 | 04.45 | 03.13 04.41-05.08/27 |03.10 04.48-05.14/26 |04.40 | 06.14 |07.39 | 08.14 | 09.46
114.47 1621  |17.50 |20.22 | 21.55 | 23.29 | 23.41 12214 12026 |18.41 |1556 | 14.38
6]10.06 |0849 |07.15 |06.26 | 04.42 ] 03.11 04.42-05.08/26 | 03.12 04.47-05.14/27 |04.43 | 06.16 |07.42 | 08.17 | 09.48
| 14.50 | 16.25 | 17.53 | 20.25 | 21.58 | 23.32 | 23.39 | 22.10 | 20.23 | 18.37 | 15.53 | 14.37
7]110.05 | 0845 |07.12 |06.23 | 04.39 ] 03.09 04.41-05.07/26 |03.14 04.48-05.14/26 |04.46 | 06.19 |07.45 |08.20 | 09.51
|1452 |16.28 |17.56 |20.28 | 22.01 | 23.34 | 23.37 122.07 2019 |18.34 |1550 | 14.35
8] 10.03 | 08.42 | 07.08 | 06.19 | 04.35 | 03.07 04.42-05.08/26 | 03.17 04.47-05.14/27 | 04.49 | 06.22 | 07.48 | 08.24 | 09.53
|1454 1631 |17.59 |20.31 | 22.04 | 23.36 | 23.35 12204 2016 |1830 |15.47 |14.34
9]10.01 | 08.39 | 07.05 | 06.16 | 04.32 | 03.05 04.42-05.08/26 | 03.19 04.48-05.14/26 | 04.52 | 06.25 | 07.51 | 08.27 | 09.55
11457 1634 |18.02 |20.34 | 22.07 ] 23.39 ] 23.33 12200 2012 |1827 |1544 |14.32
1010959 |0836 |07.01 |06.12 | 04.29 | 03.03 04.42-05.08/26 | 03.22 04.48-05.14/26 |04.56 | 06.28 | 07.54 | 08.30 | 09.57
115.00 ]16.38 | 18.05 |20.37 | 22.11 | 23.41 | 23.31 12157 12009 |18.23 |1541 |14.31
1110958 |08.33 |06.58 |06.09 |04.25 ] 03.02 04.42-05.08/26 | 03.24 04.49-05.15/26 |04.59 | 06.31 |07.57 |08.33 | 09.59
115.02 | 16.41  |18.08 |20.40 | 22.14 | 23.43 | 23.28 12154 12005 |18.20 |15.38 | 14.30
1210956 | 0830 |06.54 |06.05 |04.22 ] 03.00 04.43-05.09/26 |03.27 04.49-05.15/26 |05.02 | 06.34 |08.00 |08.36 | 10.01
115.05 | 16.44 [18.11 |20.43 | 2217 | 23.44 | 23.26 12150 20.02 |18.16 |1535 | 14.29
13 ] 09.54 | 08.26 | 06.51 | 06.02 | 04.19 | 02.58 04.43-05.09/26 | 03.30 04.49-05.15/26 | 05.05 | 06.37 | 08.03 | 08.40 | 10.03
115.08 | 16.47 |18.14 |20.46 | 22.20 | 23.46 | 23.24 |21.47 |1958 1813 |15.32 | 14.28
14 ] 09.51 | 08.23 | 06.47 | 05.58 | 04.16 | 02.57 04.44-05.09/25 | 03.32 04.50-05.15/25 | 05.08 | 06.39 | 08.06 | 08.43 | 10.05
11541  |1651  |1817 | 2049  |22.23 | 23.47 |123.21 12143 |1955 |18.09 |15.29 |14.28
15]09.49 |0820 |06.44 |0555 |04.12 | 02.56 04.43-05.09/26 | 03.35 04.50-05.15/25 |05.11 | 06.42 | 08.09 |08.46 | 10.06
11514 | 16,54 | 18.20  |20.52 | 22.27 | 23.49 | 23.18 121.40 ]19.51 |18.06 |15.26 | 14.27
16 109.47 | 08.16 |06.40 |0551 | 04.09 ] 02.55 04.44-05.09/25 | 03.38 04.50-05.14/24 |05.14 | 06.45 |08.12 |08.49 | 10.08
| 15.17 | 16.57 | 18.23 | 20.55 | 22.30 | 23.50 | 23.16 | 21.36 | 19.47 | 18.02 | 15.23 | 14.26
1710945 |08.13 |06.37 |0547 |04.06 ] 02.54 04.45-05.10/25 |03.41 04.50-05.14/24 |05.17 | 06.48 |08.15 |08.53 | 10.09
| 15.20 | 17.00 | 18.26 | 20.58 | 22.33 | 23.51 | 23.13 | 21.33 | 19.44 | 17.59 | 15.20 | 14.26
18 ] 09.42 | 08.10 | 06.33 | 05.44 | 04.03 04.50-04.55/5 | 02.54 04.44-05.09/25 | 03.44 04.51-05.13/22 | 05.20 | 06.51 | 08.18 | 08.56 | 10.10
11523  |17.04 1829 |21.01 |22.36 | 23.52 | 23.10 121.30 |19.40 |17.56 | 15.17 | 14.26
19]09.40 | 08.06 |06.30 | 0540 | 04.00 04.47-04.58/11 |02.54 04.44-05.09/25 |03.47 04.52-05.14/22 | 0523 | 06.54 |08.21 |08.59 | 10.11
11526  |17.07 |18.32 |21.04  |22.40 | 23.53 | 23.07 12126 ]19.37 |17.52 |1515 |14.26
20 | 09.37 | 08.03 | 06.26 | 05.37 | 03.57 04.46-05.00/14 | 02.54 04.44-05.10/26 | 03.50 04.52-05.13/21 | 05.26 | 06.56 | 08.24 | 09.02 | 10.12
11529 1710 |18.35 |21.07 |22.43 | 23.53 | 23.04 12123  ]19.33  |17.49 |1512 | 14.26
21]09.35 | 08.00 | 06.23 | 05.34 | 03.54 04.45-05.01/16 | 02.54 04.46-05.11/25 | 03.53 04.53-05.12/19 | 05.29 | 06.59 | 08.27 | 09.05 | 10.13
| 15.32 |17.13 | 18.38 | 21.10 | 22.46 | 23.54 | 23.01 | 21.19 | 19.30 | 17.45 | 15.09 | 14.26
2210932 |07.56 |06.19 |05.30 | 03.51 04.43-05.01/18 |02.54 04.46-05.11/25 |03.56 04.54-05.12/18 |05.32 | 07.02 |08.30 |09.08 | 10.14
11535 | 17.16 |18.41  |21.14 | 2249 | 23.54 | 22.58 |21.16  |19.26 | 17.42  |15.07 | 14.27
23] 09.30 | 07.53 | 06.16 | 05.27 | 03.48 04.43-05.02/19 | 02.54 04.45-05.10/25 | 03.59 04.55-05.11/16 | 05.35 | 07.05 | 08.33 | 09.11 | 10.14
11539  |17.19 | 1844 | 2117 |2252 | 23.54 | 22.55 |21.12  |19.23 |17.39 | 15.04 | 14.27
2410927 |07.50 |06.12 | 0523 | 03.45 04.42-05.03/21 |02.55 04.46-05.11/25 |04.02 04.56-05.09/13 |05.38 |07.08 |08.36 |09.15 |10.14
11542  |17.22 | 1847 |21.20 |2255 | 23.54 | 22.52 121.09 ]19.19 |17.35 |15.02 |14.28
251 09.24 | 07.46 | 06.09 | 05.20 | 03.42 04.42-05.04/22 | 02.56 04.46-05.11/25 | 04.05 04.59-05.07/8 | 05.41 | 07.11 |1 07.39 | 09.18 | 10.15
115.45 | 17.26 | 1850 |21.23 | 22.58 | 23.53 | 22.49 121.05 ]19.16 |16.32 |1459 | 14.29
26109.21 |07.43 |06.05 |05.16 | 03.39 04.42-05.05/23 |02.57 04.46-05.12/26 | 04.08 105.44 |07.14 |07.42 ]09.21 |10.15
| 15.48 | 17.29 | 18.53 | 21.26 | 23.01 | 23.53 | 22.46 | 21.02 | 19.12 | 16.29 | 14.57 | 14.30
2710919 |07.39 |06.02 |0513 |03.36 04.41-05.05/24 |02.58 04.46-05.11/25 | 04.12 10547 |07.16 | 07.45 | 09.24 | 10.15
|1552  |17.32  |1855 |21.29 | 23.04 | 23.52 | 22.43 12058 |19.09 |16.25 |1454 | 14.31
28] 09.16 | 07.36 | 05.58 | 05.09 | 03.33 04.41-05.05/24 | 02.59 04.46-05.11/25 | 04.15 | 05.50 | 07.19 | 07.49 | 09.27 | 10.14
11555 |17.35 |1858 |21.32 | 23.07 | 23.51 | 22.40 12055 |19.05 |16.22 | 1452 | 14.32
291 09.13 | | 06.55 | 05.06 | 03.31 04.41-05.06/25 | 03.01 04.46-05.12/26 | 04.18 | 05.53 | 07.22 | 07.52 | 09.30 | 10.14
11558 | 12001 |21.35 |23.10 ] 23.50 | 22.37 12051 |19.02 |16.19 |14.50 | 14.34
30109.10 | 10651  |05.02 | 03.28 04.41-05.06/25 |03.01 04.46-05.12/26 | 04.21 10556 |07.25 | 07.55 |09.32 |10.13
116.02 | 120.04 2139 |23.13 | 23.49 | 22.33 120.48 |18.58 |16.16 |14.48 | 14.35
31109.07 | 106.47 | | 03.25 04.40-05.06/26 | | 04.24 10559 | ]07.58 | ] 10.13
116.05 | 12007 | | 23.16 | | 22.30 12044 | |16.12 | | 14.37

Potential sun hours | 173 | 239 | 363 | 450 | 568 | 621 | 606 | 508 | 393 | 305 ] 199 ] 139
Sum of minutes with flicker 0 0 0 0 273 769 577 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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke I_‘urest) WTG: 1(_) - Generic RD200 HH200 m_uokattu 5600_ 200.0 !0! hub: 200,0 m (TOT: 300,0 m) (181)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February|March |April | May ]June | July JAugust |Septembg¢October |NovembefDecember

111012 ]09.04 |07.33 | 06.44 |0459 |0323 |03.02 |0427 |06.02 |07.28 |08.01 |09.36
|14.39 1608 |17.38 |20.10 |21.42 |23.19 |23.48 |2227 |2041 |1855 |16.09 |14.46
211011 ]09.01 |07.29 |06.41 |0456 |03.20 |03.04 |0430 |06.05 |07.31 |08.05 |09.38
|14.41 1611 | 1741 | 2013 | 2145 | 23.22 | 2347 |2224 |20.37 |1851 |16.06 |14.44
311010 | 0858 |07.26 |06.37 |0452 |03.18 |03.05 |04.34 |06.08 |07.34 |08.08 |09.41
| 1443 |16.15 |17.44 | 2016 |21.48 |23.25 |23.45 |2221 |20.34 |18.48 |16.03 |14.42
411009 |0855 |07.22 |06.33 |04.49 |03.15 |03.07 |0437 |0611 |07.37 |08.11 |09.44
| 1445 |16.18 | 17.47 2019 |21.52 |23.27 |23.44 |2218 |20.30 |18.44 |1559 | 14.40
5]10.08 |0852 |07.19 |06.30 |04.45 |03.13 |03.09 |04.40 |06.14 |07.40 |08.14 | 09.46
|14.47 1621 |17.50 |20.22 | 2155 |23.30 |23.42 |2214 |2027 |18.41 |1556 |14.38
6]10.06 |08.49 |07.16 |06.26 |04.42 |03.11 |03.12 |04.43 |06.17 |07.42 |08.17 | 09.49
| 1449 |16.25 |17.53 |20.25 |21.58 |23.32 |23.40 |2211 |20.23 |18.37 |1553 |14.37
711005 |08.46 |07.12 |06.23 |0439 |03.09 |03.14 |04.46 |06.19 |07.45 |0821 |09.51
| 1452 1628 | 17.56 | 20.28 | 22.01 |23.35 |23.38 |22.08 |20.20 |18.34 |1550 |14.35
8]10.03 |08.43 |07.09 |06.19 |0435 |03.07 |03.16 |04.49 |0622 |07.48 |08.24 | 09.54
| 1454 1631 |17.59 | 20.31 | 22.05 |23.37 |23.36 |22.04 |20.16 |18.30 |15.47 |14.34
9]10.02 |0839 |07.05 |06.16 |0432 |03.05 |03.19 |0452 |06.25 |07.51 |08.27 |09.56
| 1457 1634 |18.02 |20.34 | 22.08 |23.39 |23.34 |22.01 |20.12 |1827 |15.44 |14.32
10110.00 | 08.36 | 07.02 |06.12 |0429 |03.03 |0321 |0456 |06.28 |07.54 |08.30 | 09.58
| 1500 |16.38 |18.05 |20.37 |22.11 |23.41 |23.31 |2157 |20.09 |1823 |1541 |1431
11]09.58 | 08.33 | 0658 |06.09 |04.25 |03.02 0324 |0459 |06.31 |07.57 |08.34 |10.00
|15.02 |16.41 |18.08 |20.40 |22.14 |23.43 |2329 |2154 |20.05 |1820 |15.38 |14.30
12]09.56 | 08.30 |0655 |06.05 |0422 |03.00 0327 |0502 |06.34 |08.00 |08.37 |10.02
|15.05 | 1644 |18.11 | 2043 | 22.17 | 23.45 |2327 |2151 |20.02 |18.16 |1535 |14.29
13]109.54 | 0827 |0651 |06.02 |0419 |0257 0329 |0505 |06.37 |08.03 |08.40 |10.04
| 1508 |16.48 |18.14 | 2046 |22.21 | 23.47 |23.24 |21.47 |1958 |1813 |1532 |14.28
1410952 |08.23 |06.48 |0558 |04.16 |0256 |03.32 |05.08 |06.40 |08.06 |08.43 |10.05
|1511 |1651 | 18.17 | 2049 | 2224 | 23.48 |2321 |21.44 |1955 |18.09 |1529 |14.27
15]09.50 |08.20 |06.44 |0555 |0412 |0255 |03.35 |0511 |06.42 |08.09 |08.46 |10.07
|15.14 |1654 |18.20 | 2052 | 22.27 |23.49 |2319 |21.40 |1951 |18.06 |1526 |14.27

16 |1 09.47 | 08.17 |06.41 |0551 |04.09 |0255 |03.38 |0514 |06.45 |08.12 |08.50 |10.08
|15.17 |1657 |18.23 | 2055 | 22.30 | 2351 | 23.16 |21.37 |19.48 |18.03 |1523 |14.26
17109.45 |08.13 |06.37 |0548 |04.06 |0254 |03.41 |0517 |06.48 |08.15 |0853 |10.10
| 1520 | 17.00 |18.26 | 20.58 | 22.34 | 2352 |2313 |21.33 |19.44 |1759 |1520 |14.26
18109.43 |08.10 |06.34 |0544 |04.03 |0254 |03.44 |0520 |0651 |08.18 |08.56 |10.11
|15.23 |17.04 |18.29  |21.01 |22.37 |2353 |23.11 |21.30 |19.41 |17.56 |15.17 |14.26
19109.40 |08.07 |06.30 |0541 |04.00 |0253 |03.47 |0523 |0654 |0821 |0859 |10.12
|1526 |17.07 ]18.32 |21.05 |22.40 |2353 |23.08 |21.26 |19.37 |17.52 |1515 |14.26
20109.38 |08.03 |06.26 |0537 |0357 |0253 |0350 |05.26 |0657 |08.24 |09.02 |10.13
|1529 1710 |18.35 |21.08 |22.43 |2354 |23.05 |21.23 |19.34 |17.49 |1512 |14.26
2110935 |08.00 |0623 |0534 |0354 |0253 |0353 [0529 |0659 |08.27 |09.06 |10.14
1532 1713 |18.38 | 21.11 | 2246 |2354 |23.02 |21.19 |19.30 |17.46 |15.09 |14.26
2210933 |07.57 |06.19 |0530 |0350 |0254 |03.56 |05.32 |07.02 |08.30 |09.09 |10.14
|15.35 |17.16 | 18.41 |21.14 | 22.49 |2354 |2259 |21.16 |19.26 |17.42 |15.07 | 14.27
2310930 |07.53 |06.16 |05.27 |03.47 |0254 |0359 |0535 |07.05 |08.33 |09.12 |10.15
| 1539  |17.19 |18.44 |21.17 |22.53 |23.54 |2256 |21.12 |19.23 |17.39 | 15.04 | 14.27
2410927 |0750 |06.12 |0523 |03.45 |0255 |0402 |[0538 |07.08 |08.36 |09.15 |10.15
|1542 |17.23 |18.47 |21.20 |22.56 |2354 |2253 |21.09 |19.19 |17.35 |15.02 |14.28
25109.24 | 07.46 |06.09 |0520 |03.42 |0256 |0405 |0541 |07.11 |07.39 |09.18 |10.15
|1545 |17.26 | 1850 | 21.23 | 2259 | 2354 |2250 |21.05 |19.16 |16.32 |1459 |14.29
2610922 |07.43 |06.05 |05.16 |03.39 |0256 |04.08 |05.44 |07.14 |07.43 |09.21 |10.15
|1548 |17.29 |18.53 | 21.26 |23.02 |2353 |22.47 |21.02 |19.12 |1629 |1457 |14.30
2710919 |07.40 |06.02 |05.13 |03.36 |0258 |04.11 |05.47 |07.17 |07.46 |09.24 |10.15
|1552  |17.32 | 1856 | 21.29 | 23.05 |2353 |22.43 |2058 |19.09 |16.25 |1454 |14.31
2810916 |07.36 |0558 |05.09 |03.33 |0259 |0415 |0550 |07.19 |07.49 |09.27 |10.15
| 1555 |17.35 |18.59  |21.33 | 23.08 |23.52 |22.40 |20.55 |19.05 |16.22 |1452 |14.32

29 ] 09.13 | | 06.55 | 05.06 ] 03.30 | 03.00 | 04.18 | 05.53 | 07.22 | 07.52 ] 09.30 | 10.14
| 15.58 | | 20.02 | 21.36 | 23.11 | 23.51 |1 22.37 | 20.51 | 19.02 | 16.19 | 14.50 | 14.33
30 | 09.10 | | 06.51 | 05.02 | 03.28 | 03.00 | 04.21 | 05.56 | 07.25 | 07.55 ] 09.33 | 10.14
| 16.02 | | 20.05 | 21.39 | 23.14 | 23.50 | 22.34 | 20.48 | 18.58 | 16.16 | 14.48 | 14.35
31 ] 09.07 | | 06.48 | ] 03.25 | | 04.24 | 05.59 | | 07.58 | | 10.13
]16.05 | 12007 | |23.17 | 12231 |20.44 | 116.12 | | 14.37
Potential sun hours | 172 | 238 | 363 | 451 | 568 | 621 | 607 | 508 | 393 | 305 | 199 | 139
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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke I_‘urest) WTG: 1% - Generic RD200 HH200 m_uokattu 5600_ 200.0 !0! hub: 200,0 m (TOT: 300,0 m) (182)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February|March |April | May ]June | July JAugust |Septembg¢October |NovembefDecember

111012 ]09.04 |07.33 | 06.44 | 0459 0322 |03.02 |0427 |06.02 |07.28 |08.02 |09.36
|14.39 |16.08 |17.38 |20.10 | 21.42 |23.20 |23.49 |2227 |20.41 |1855 |16.09 |14.46
211012 ]09.01 |07.29 |06.41 |0456 |03.20 |03.03 |0430 |06.05 |07.31 |08.05 |09.39
|14.41  |1611 | 1741 | 2013 | 2145 | 23.22 | 2347 |2224 |20.37 |1851 |16.06 |14.44
311010 | 0858 |07.26 |06.37 |0452 |03.18 |03.05 |04.34 |06.08 |07.34 |08.08 |09.41
| 1443 |16.15 |17.44 | 2016 |21.49 |23.25 |23.46 |2221 |20.34 |18.48 |16.03 |14.42
411009 |0855 |07.22 |06.33 |04.49 |03.15 |03.07 |0437 |0611 |07.37 |08.11 |09.44
| 1445 |16.18 |17.47 2019 |21.52 |23.28 |23.44 |2218 |20.30 |18.44 |1559 | 14.40
5]10.08 |0852 |07.19 |06.30 |04.45 |03.13 |03.09 |04.40 |06.14 |07.40 |08.14 | 09.46
|14.47 1621 |17.50 |20.22 | 2155 |23.30 |23.42 |2214 |2027 |18.41 |1556 |14.38
6]10.07 |08.49 |07.16 |06.26 |04.42 |03.11 |03.12 |04.43 |06.17 |07.43 |08.18 | 09.49
| 1449 |16.25 |17.53 |20.25 |21.58 |23.33 |23.40 |2211 |20.23 |1837 |1553 |14.36
711005 |08.46 |07.12 |06.23 |0439 |03.09 |03.14 |04.46 |06.19 |07.45 |0821 |09.51
| 1452 1628 | 17.56 | 20.28 | 22.01 |23.35 |23.38 |22.08 |20.20 |18.34 |1550 |14.35
8]10.03 |08.43 |07.09 |06.19 |0435 |03.07 |03.16 |04.49 |0622 |07.48 |08.24 | 09.54
| 1454 1631 |17.59 | 20.31 | 22.05 |23.37 |23.36 |22.04 |20.16 |18.30 |15.47 |14.34
9]10.02 |0840 |07.05 |06.16 |0432 |03.05 |03.19 |0452 |06.25 |07.51 |08.27 |09.56
| 1457 1634 |18.02 |20.34 | 22.08 |23.39 |23.34 |22.01 |20.13 |1827 |15.44 |14.32
10110.00 | 08.36 | 07.02 |06.12 |0429 |03.03 |0321 |0456 |06.28 |07.54 |08.30 | 09.58
| 1459 1638 |18.05 |20.37 |22.1 |23.41 |23.32 |2157 |20.09 |1823 |1541 |1431
11]09.58 |08.33 |06.58 |06.09 |04.25 |03.01 |0324 |0459 |06.31 |07.57 |08.34 |10.00
|15.02 |16.41 |18.08 |20.40 |22.14 |23.43 |2329 |2154 |20.05 |1820 |15.38 |14.30
12]09.56 | 08.30 |0655 |06.05 |0422 |03.00 0327 |0502 |06.34 |08.00 |08.37 |10.02
|15.05 | 1644 |18.11 | 2043 | 22.18 | 23.45 |23.27 |2151 |20.02 |18.16 |1535 |14.29
13]109.54 | 0827 |0651 |06.02 |0419 |0257 0329 |0505 |06.37 |08.03 |08.40 |10.04
| 1508 |16.48 |18.14 | 2046 |22.21 | 23.47 |23.24 |21.47 |1958 |1813 |1532 |14.28
1410952 |08.23 |06.48 |0558 |04.16 |0256 |03.32 |05.08 |06.40 |08.06 |08.43 |10.05
|1511 |1651 | 18.17 | 2049 | 2224 | 23.48 |2322 |21.44 |1955 |18.09 |1529 |14.27
15]09.50 | 08.20 |06.44 |0555 |0412 |0255 |03.35 |0511 |06.42 |08.09 |08.47 |10.07
|15.14 |1654 |18.20 | 2052 | 22.27 |2350 |23.19 |21.40 |1951 |18.06 |1526 |14.27

16 |1 09.48 | 08.17 | 06.41 |0551 |04.09 |0255 |03.38 |0514 |06.45 |08.12 |08.50 |10.08
|15.17 |1657 |18.23 | 2055 | 22.30 | 2351 | 23.16 |21.37 |19.48 |18.03 |1523 |14.26
17109.45 |08.13 |06.37 |0548 |04.06 |0254 |03.41 |0517 |06.48 |08.15 |0853 |10.10
| 1520 | 17.00 |18.26 | 20.58 | 22.34 | 2352 |2313 |21.33 |19.44 |1759 |1520 |14.26
18109.43 |08.10 |06.34 |0544 |04.03 |0254 |03.44 |0520 |0651 |08.18 |08.56 |10.11
|15.23 |17.04 |18.29  |21.02 |22.37 |2353 |23.11 |21.30 |19.41 |17.56 |15.17 |14.26
19109.40 |08.07 |06.30 |0541 |04.00 |0253 |03.47 |0523 |0654 |0821 |0859 |10.12
|1526 |17.07 ]18.32 |21.05 |22.40 |2354 |23.08 |21.26 |19.37 |17.52 |1515 |14.26
20109.38 |08.03 |0627 |0537 |0357 |0253 |0350 |05.26 |0657 |08.24 |09.03 |10.13
|1529 1710 |18.35 |21.08 |22.43 |2354 |23.05 |21.23 |19.34 |17.49 |1512 |14.26
2110935 |08.00 |0623 |0534 |0353 |0253 |0353 [0529 |0659 |08.27 |09.06 |10.14
|15.32 1713 |18.38 | 21.11 | 22.46 |2354 |23.02 |21.20 |19.30 |17.46 |15.09 |14.26
2210933 |07.57 |06.19 |0530 |0350 |0254 |0356 |0532 |07.02 |08.30 |09.09 |10.14
|15.35 |17.16 | 18.41 |21.14 |22.50 |2355 |2259 |21.16 |19.26 |17.42 |15.07 |14.26
2310930 |07.53 |06.16 |05.27 |03.47 |0254 |0359 |0535 |07.05 |08.33 |09.12 |10.15
|15.39 |17.19 |18.44 |21.17 |22.53 |2355 |2256 |21.13 |19.23 |17.39 |15.04 |14.27
24109.27 |0750 |06.12 |0523 |03.44 |0255 |0402 |0538 |07.08 |08.36 |09.15 |[10.15
|1542 |17.23 |18.47 |21.20 |22.56 |2354 |2253 |21.09 |19.19 |17.35 |15.02 |14.28
25109.25 | 07.47 |06.09 |0520 |03.42 |0255 |0405 |0541 |07.11 |07.39 |09.18 |10.15
| 1545 |17.26 |18.50 | 21.23 | 2259  |2354 |2250 |21.06 |19.16 |16.32 |1459 |14.29
2610922 |07.43 |06.05 |05.16 |03.39 |0256 |04.08 |05.44 |07.14 |07.43 |09.21 |10.15
|1548 |17.29 |18.53 | 21.26 | 23.02 |2354 |22.47 |21.02 |19.12 |1629 |1457 |14.30
2710919 |07.40 |06.02 |05.13 |03.36 |0257 |0411 |05.47 |07.17 |07.46 |09.24 |10.15
|1552  |17.32 |18.56 | 21.30 | 23.05 |2353 |22.44 |2058 |19.09 |16.25 |1454 |14.31
2810916 |07.36 |0558 |05.09 |03.33 |0259 |04.15 |0550 |07.19 |07.49 |09.27 |10.15
| 1555 |17.35 |18.59  |21.33 | 23.08 |23.52 |22.40 |20.55 |19.05 |16.22 |1452 |14.32

29 ] 09.13 | | 06.55 | 05.06 ] 03.30 | 03.00 | 04.18 | 05.53 | 07.22 | 07.52 ] 09.30 | 10.15
| 15.58 | | 20.02 | 21.36 | 23.11 | 23.51 |1 22.37 | 20.51 | 19.02 | 16.19 | 14.50 | 14.33
30 | 09.10 | | 06.51 | 05.02 | 03.28 | 03.00 | 04.21 | 05.56 | 07.25 | 07.55 ] 09.33 | 10.14
| 16.01 | | 20.05 | 21.39 | 23.14 | 23.50 | 22.34 | 20.48 | 18.58 | 16.16 | 14.48 | 14.35
31 ] 09.07 | | 06.48 | ] 03.25 | | 04.24 | 05.59 | | 07.58 | | 10.13
]16.05 | 120.08 | |23.17 | 12231 |20.44 | 116.12 | | 14.36
Potential sun hours | 172 | 238 | 363 | 451 | 568 | 622 | 607 | 508 | 393 | 305 | 199 | 139
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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke I_‘urest) WTG: 12_ - Generic RD200 HH200 m_uokattu 5600_ 200.0 !0! hub: 200,0 m (TOT: 300,0 m) (183)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February|March |April | May ]June | July JAugust |Septembg¢October |NovembefDecember

111013  ]09.04 |07.33 | 06.44 | 0459 |03.22 |03.02 |0427 |06.02 |07.28 |08.02 |09.36
|14.39 |16.08 |17.38  |20.10 |21.42 |23.20 |23.49 |2228 |20.41 |1855 |16.09 |14.46
211012 ]09.01 |07.29 |06.41 |0455 |03.20 |03.03 |0430 |06.05 |07.31 |08.05 |09.39
|14.41  |1611 | 1741 | 2013 | 2145 | 23.22 | 2347 |2224 |20.37 |1851 |16.06 |14.44
311011 | 0858 |07.26 |06.37 |0452 |03.17 |03.05 |0433 |06.08 |07.34 |08.08 |09.41
| 1443 |16.15 |17.44 | 2016 |21.49 |23.25 |23.46 |2221 |20.34 |18.48 |16.03 |14.42
411009 |0855 |07.23 |06.33 |04.49 |03.15 |03.07 |0437 |0611 |07.37 |08.11 |09.44
| 1445 |16.18 | 17.47 2019 |21.52 |23.28 |23.44 |2218 |20.30 |18.44 |1559 | 14.40
511008 |0852 |07.19 |06.30 |04.45 |03.13 |03.09 |04.40 |06.14 |07.40 |08.14 | 09.47
|14.47 1621 |17.50 |20.22 | 2155 |23.30 |23.42 |2214 |2027 |18.41 |1556 |14.38
6]10.07 |08.49 |07.16 |06.26 |04.42 |03.11 |03.11 |04.43 |06.17 |07.43 |08.18 | 09.49
| 1449 |16.25 |17.53 |20.25 |21.58 |23.33 |23.40 |2211 |20.23 |1837 |1553 |14.36
711005 |08.46 |07.12 |06.23 |0439 |03.09 |03.14 |04.46 |06.19 |07.45 |0821 |09.51
|1452 |16.28 |17.56 |20.28 |22.01 |23.35 |23.38 |22.08 2020 |18.34 |1550 |14.35
8]110.04 |08.43 |07.09 |06.19 |0435 |03.07 |03.16 |04.49 |0622 |07.48 |08.24 | 09.54
| 1454 1631 |17.59 | 20.31 | 22.05 |23.37 |23.36 |22.04 |20.16 |18.30 |15.47 |14.33
9]10.02 |0840 |07.05 |06.16 |0432 |03.05 |03.19 |0452 |06.25 |07.51 |08.27 |09.56
| 1457 1634 |18.02 |20.34 | 22.08 |23.39 |23.34 |22.01 |20.13 |1827 |15.44 |14.32
10110.00 | 08.36 | 07.02 |06.12 |0429 |03.03 |0321 |0456 |06.28 |07.54 |08.30 | 09.58
| 1459 1638 |18.05 |20.37 |22.11 |23.42 |23.32 |2157 |20.09 |1823 |1541 |1431
11]09.58 |08.33 |06.58 |06.09 |04.25 |03.01 |0324 |0459 |06.31 |07.57 |08.34 |10.00
|15.02 |16.41 |18.08 |20.40 |22.14 |23.43 |2329 |2154 |20.05 |1820 |15.38 |14.30
12]09.56 |08.30 |06.55 |06.05 |0422 |03.00 0326 |0502 |06.34 |08.00 |08.37 |10.02
|15.05 |16.44 |18.11 | 2043 | 22.18 | 23.45 |2327 |2151 |20.02 |18.16 |1535 |14.29
13]109.54 | 0827 |0651 |06.02 |0419 |0257 0329 |0505 |06.37 |08.03 |08.40 |10.04
| 1508 |16.48 |18.14 | 2046 |22.21 | 23.47 |23.24 |21.47 |1958 |1813 |1532 |14.28
1410952 |08.23 |06.48 |0558 |0415 |0256 |03.32 |05.08 |06.40 |08.06 |08.43 |10.06
|1511 |1651 | 18.17 | 2049 | 22.24 | 23.48 |23.22 |21.44 |1955 |18.09 |1529 |14.27
15]09.50 | 08.20 |06.44 |0555 |0412 |0255 |03.35 |0511 |06.42 |08.09 |08.47 |10.07
|15.14 |1654 |18.20 | 2052 | 22.27 |2350 |23.19 |21.40 |1951 |18.06 |1526 |14.27

16 |1 09.48 | 08.17 |06.41 |0551 |04.09 |0254 |03.38 |0514 |06.45 |08.12 |08.50 |10.09
|15.17 |1657 |18.23 | 2055 | 22.31 | 2351 | 23.16 |21.37 |19.48 |18.03 |1523 |14.26
17109.45 |08.13 |06.37 |0548 |04.06 |0254 |03.41 |0517 |06.48 |08.15 |0853 |10.10
|1520 | 17.00 |18.26 | 20.59 | 22.34 | 2352 |23.14 |21.33 |19.44 |1759 |1520 |14.26
18109.43 |08.10 |06.34 |0544 |04.03 |0253 |03.44 |0520 |0651 |08.18 |08.56 |10.11
|15.23 |17.04 |18.29  |21.02 |22.37 |2353 |23.11 |21.30 |19.41 |17.56 |15.17 |14.26
19109.40 |08.07 |06.30 |0541 |04.00 |0253 |03.47 |0523 |0654 |0821 |0859 |10.12
|1526 |17.07 ]18.32 |21.05 |22.40 |2354 |23.08 |21.27 |19.37 |1752 |1515 |14.26
20109.38 |08.03 |0627 |0537 |0356 |0253 |0350 |05.26 |0657 |08.24 |09.03 |10.13
|1529 1710 |18.35 |21.08 |22.43 |2354 |23.05 |21.23 |19.34 |17.49 |1512 |14.26
2110935 |08.00 |0623 |0534 |0353 |0253 |0353 [0529 |0659 |08.27 |09.06 |10.14
|15.32 |17.13 |18.38 | 21.11 | 22.46 |2355 |23.02 |21.20 |19.30 |17.46 |15.09 |14.26
2210933 |07.57 0619 |0530 |0350 |0253 |0356 |0532 |07.02 |08.30 |09.09 |10.14
|15.35 |17.16 | 18.41 |21.14 |2250 |2355 |2259 |21.16 |19.26 |17.42 |15.07 |14.26
2310930 |07.53 |06.16 |05.27 |03.47 |0254 |0359 |0535 |07.05 |08.33 |09.12 |10.15
|15.39 |17.19 |18.44 |21.17 |22.53 |2355 |2256 |21.13 |19.23 |17.39 |15.04 |14.27
24109.27 |0750 |06.12 |0523 |03.44 |0254 |0402 |0538 |07.08 |08.36 |09.15 |10.15
|1542 |17.23 |18.47 |21.20 |22.56 |2355 |2253 |21.09 |19.19 |17.35 |15.02 |14.28
25109.25 | 07.47 |06.09 |0520 |03.41 |0255 |0405 |0541 |07.11 |07.40 |09.18 |10.15
|1545 |17.26 | 1850 | 21.23 | 2259 | 2354 |2250 |21.06 |19.16 |16.32 |1459 |14.28
2610922 |07.43 |06.05 |05.16 |03.39 |0256 |04.08 |0544 |07.14 |07.43 |09.21 |10.15
|1548 |17.29 |18.53 |21.26 |23.02 |2354 |22.47 |21.02 |19.12 |1629 |1457 |14.29
2710919 |07.40 |06.02 |05.13 |03.36 |0257 |0411 |05.47 |07.17 |07.46 |09.24 |10.15
|1552  |17.32 | 1856 | 21.30 | 23.05 |23.53 |22.44 |2059 |19.09 |16.25 |1454 |14.31
2810916 |07.36 |0558 |05.09 |03.33 |0259 |04.14 |0550 |07.19 |07.49 |09.27 |10.15
| 1555 |17.35 | 18.59  |21.33 | 23.08 |23.52 |22.40 |20.55 |19.05 |16.22 |1452 |14.32

29 ] 09.13 | | 06.55 | 05.06 ] 03.30 | 03.00 | 04.18 | 05.53 | 07.22 | 07.52 ] 09.30 | 10.15
| 15.58 | | 20.02 | 21.36 | 23.11 | 23.51 |1 22.37 | 20.51 | 19.02 | 16.19 | 14.50 | 14.33
30 | 09.10 | | 06.51 | 05.02 | 03.28 | 03.00 | 04.21 | 05.56 | 07.25 | 07.55 ] 09.33 | 10.14
| 16.01 | | 20.05 | 21.39 | 23.14 | 23.50 | 22.34 | 20.48 | 18.58 | 16.16 | 14.48 | 14.35
31 ] 09.07 | | 06.48 | ] 03.25 | | 04.24 | 05.59 | | 07.58 | | 10.14
]16.05 | 120.08 | |23.17 | 12231 |20.44 | 116.12 | | 14.36
Potential sun hours | 172 | 238 | 363 | 451 | 568 | 622 | 607 | 508 | 393 | 305 | 199 | 138
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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke I_‘urest) WTG: 1.’_:‘ - Generic RD200 HH200 m_uokattu 5600_ 200.0 !0! hub: 200,0 m (TOT: 300,0 m) (184)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February|March |April | May ]June | July JAugust |Septembg¢October |NovembefDecember

111013  ]09.04 |07.33 | 06.44 | 0459 |03.22 |03.02 |0427 |06.02 |07.28 |08.02 |09.36
|14.39 |16.08 |17.38 | 2011 | 21.42 |23.20 |23.49 |2228 |20.41 |1855 |16.09 |14.46
211012 ]09.01 |07.29 |06.41 |0456 |03.20 |03.03 |0430 |06.05 |07.31 |08.05 |09.39
|14.41 1611 | 1741 | 2014 | 2145 | 23.23 | 23.47 |2224 |20.37 |1851 |16.06 |14.44
311011 | 0858 |07.26 |06.37 |0452 |03.17 |03.05 |0433 |06.08 |07.34 |08.08 |09.41
| 1443 |16.15 |17.44 | 2016 |21.49 |23.25 |23.46 |2221 |20.34 |18.48 |16.03 |14.42
411010 |0855 |07.23 |06.33 |04.49 |03.15 |03.07 |0437 |0611 |07.37 |08.11 |09.44
| 1445 |16.18 | 17.47 2019 |21.52 |23.28 |23.44 |2218 |20.30 |18.44 |1559 | 14.40
511008 |0852 |07.19 |06.30 |04.45 |03.13 |03.09 |04.40 |06.14 |07.40 |08.14 | 09.47
|14.47 1621 |17.50 |20.22 | 2155 |23.30 |23.42 |2214 |2027 |18.41 |1556 |14.38
6]10.07 |08.49 |07.16 |06.26 |04.42 |03.11 |03.11 |04.43 |06.17 |07.43 |08.18 | 09.49
| 1449 |16.25 |17.53 |20.25 |21.58 |23.33 |23.40 |2211 |20.23 |1837 |1553 |14.36
711005 |08.46 |07.12 |06.23 |0439 |03.09 |03.14 |04.46 |0620 |07.45 |08.21 |09.52
|1452 |16.28 |17.56 |20.28 |22.02 |23.35 |23.38 |22.08 2020 |18.34 |1550 |14.35
8]110.04 |08.43 |07.09 |06.19 |0435 |03.07 |03.16 |04.49 |06.22 |07.48 |08.24 | 09.54
| 1454 1631 |17.59 | 20.31 | 22.05 |23.37 |23.36 |22.04 |20.16 |18.30 |15.47 |14.33
9]10.02 |0840 |07.05 |06.16 |0432 |03.05 |03.19 |0452 |06.25 |07.51 |08.27 |09.56
| 1457 1634 |18.02 |20.34 | 22.08 |23.40 |23.34 |22.01 |20.13 |1827 |15.44 |14.32
10110.00 | 08.36 | 07.02 |06.12 |0429 |03.03 |0321 |0456 |06.28 |07.54 |0831 |09.58
| 1459 1638 |18.05 |20.37 |22.11 |23.42 |23.32 |2158 |20.09 |1823 |1541 |1431
11]09.58 |08.33 |06.58 |06.09 |04.25 |03.01 |0324 |0459 |06.31 |07.57 |08.34 |10.00
|15.02 |16.41 |18.08 |20.40 |22.14 |23.44 |2329 |2154 |20.06 |1820 |1538 |14.30
12]09.56 |08.30 |0655 |06.05 |0422 |03.00 0326 |0502 |06.34 |08.00 |08.37 |10.02
|15.05 |16.44 |18.11 | 2043 | 22.18 | 23.45 |2327 |2151 |20.02 |18.16 |1535 |14.29
13]109.54 | 0827 |0651 |06.02 |0419 |0257 0329 |0505 |06.37 |08.03 |08.40 |10.04
| 1508 |16.48 |18.14 | 2046 |22.21 | 23.47 |23.24 |21.47 |1958 |1813 |1532 |14.28
1410952 |08.23 |06.48 |0558 |0415 |0256 |03.32 |05.08 |06.40 |08.06 |08.43 |10.06
|1511 |1651 | 18.17 | 2049 | 2224 | 2349 |2322 |21.44 |1955 |18.09 |1529 |14.27
15]09.50 |08.20 |06.44 |0555 |0412 |0255 |03.35 |0511 |06.42 |08.09 |08.47 |10.07
|15.14 |1654 |18.20 | 2052 | 22.27 |2350 |23.19 |21.40 |1951 |18.06 |1526 |14.27

16 |1 09.48 | 08.17 |06.41 |0551 |04.09 |0254 |03.38 |0514 |06.45 |08.12 |08.50 |10.09
|15.17 |1657 |18.23 | 2056 | 22.31 | 2351 | 23.16 |21.37 |19.48 |18.03 |1523 |14.26
17109.45 |08.14 |06.37 |0548 |04.06 |0254 |03.41 |0517 |06.48 |08.15 |0853 |10.10
| 1520 | 17.00 |18.26 | 20.59 | 22.34 | 2352 |23.14 |21.34 |19.44 |1759 |1520 |14.26
18109.43 |08.10 |06.34 |0544 |04.03 |0253 |03.44 |0520 |0651 |08.18 |0856 |10.11
|15.23 |17.04 |18.29  |21.02 |22.37 |2353 |23.11 |21.30 |19.41 |17.56 |15.17 |14.26
1910941 |08.07 |06.30 |0541 |04.00 |0253 |03.47 |0523 |0654 |0821 |09.00 |10.12
|1526 |17.07 ]18.32 |21.05 |22.40 |2354 |23.08 |21.27 |19.37 |1752 |1515 |14.26
20109.38 |08.04 |0627 |0537 |0356 |0253 |0350 |0526 |0657 |08.24 |09.03 |10.13
|1529 1710 |18.35 |21.08 |22.43 |2354 |23.05 |21.23 |19.34 |17.49 |1512 |14.26
2110935 |08.00 |0623 |0534 |0353 |0253 |0353 [0529 |07.00 |08.27 |09.06 |10.14
|15.32 1713 |18.38 | 21.11 | 2247 |2355 |23.02 |21.20 |19.30 |17.46 |15.09 |14.26
2210933 |07.57 |06.19 |0530 |0350 |0253 |03.56 |0532 |07.02 |08.30 |09.09 |10.15
|15.35 |17.16 | 18.41 |21.14 |2250 |2355 |2259 |21.16 |19.27 |17.42 |15.07 |14.26
2310930 |07.53 |06.16 |05.27 |03.47 |0254 |0359 |0535 |07.05 |08.33 |09.12 |10.15
|15.39 |17.19 |18.44 |21.17 |22.53 |2355 |2256 |21.13 |19.23 |17.39 |15.04 |14.27
24109.27 |0750 |06.12 |0523 |03.44 |0254 |0402 |0538 |07.08 |08.36 |09.15 |10.15
|1542 |17.23 |18.47 |21.20 |22.56 |2355 |2253 |21.09 |19.19 |17.35 |15.02 |14.28
25109.25 | 07.47 |06.09 |0520 |03.41 |0255 |0405 |0541 |07.11 |07.40 |09.18 |10.16
| 1545 |17.26 | 1850 | 21.23 | 2259 | 2354 |2250 |21.06 |19.16 |16.32 |1459 |14.28
2610922 |07.43 |06.05 |05.16 |03.39 |0256 |04.08 |05.44 |07.14 |07.43 |09.21 |10.16
|1548 |17.29 |18.53 | 21.26 | 23.02 |2354 |22.47 |21.02 |19.12 |1629 |1457 |14.29
2710919 |07.40 |06.02 |05.13 |03.36 |0257 |0411 |05.47 |07.17 |07.46 |09.24 |10.15
|1552  |17.32 | 1856 | 21.30 | 23.05 |23.53 |22.44 |2059 |19.09 |16.25 |1454 |14.31
2810916 |07.36 |0558 |05.09 |03.33 |0259 |04.14 |0550 |07.19 |07.49 |09.27 |10.15
| 1555 |17.35 | 18.59  |21.33  |23.08 |23.52 |22.41 |2055 |19.05 |16.22 |1452 |14.32

29 ] 09.13 | | 06.55 | 05.06 ] 03.30 | 03.00 | 04.18 | 05.53 | 07.22 | 07.52 ] 09.30 | 10.15
| 15.58 | | 20.02 | 21.36 | 23.11 | 23.51 |1 22.37 | 20.52 | 19.02 | 16.19 | 14.50 | 14.33
30 | 09.10 | | 06.51 | 05.02 | 03.28 | 03.00 | 04.21 | 05.56 | 07.25 | 07.55 ] 09.33 | 10.14
| 16.01 | | 20.05 | 21.39 | 23.14 | 23.50 | 22.34 | 20.48 | 18.58 | 16.16 | 14.48 | 14.35
31 ] 09.07 | | 06.48 | ] 03.25 | | 04.24 | 05.59 | | 07.58 | | 10.14
]16.05 | 120.08 | |23.17 | 12231 |20.44 | 116.12 | | 14.36
Potential sun hours | 172 | 238 | 363 | 451 | 568 | 622 | 607 | 508 | 393 | 305 | 199 | 138
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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke furest) WTG: 14_1 - Generic RD200 HH200 m_uckattu 5600_ 200.0 !0! hub: 200,0 m (TOT: 300,0 m) (185)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February IMarch | April | May [June [July JAugust | Septemb¢October | NovembefDecember
1]10.13 | 09.04 1 07.33 15.58-16.29/31 | 06.44 | 0459  |03.22 |03.01 |04.27 |06.02 |07.28 16.49-16.53/4 |08.02 | 09.36
114.38 | 16.08 |17.38 |20.10 |21.42 |23.20 |23.49 |2228 |20.41 |18.55 116.09 | 14.45
211012 | 09.01 107.29 15.58-16.28/30 | 06.40 | 0455 [03.20 |03.03 |04.30 |06.05 |07.31 16.43-16.58/15 |08.05 | 09.39
|14.40 | 16.11 | 17.41 |20.13  |21.45 |23.23 |2348 |2224 |20.37 |1851 116.06 | 14.43
3]10.11 | 08.58 | 07.26 15.58-16.29/31 | 06.37 | 04.52 | 03.17 | 03.05 | 04.33 | 06.08 | 07.34 16.40-17.00/20 | 08.08 | 09.41
|14.42 | 16.15 | 17.44 120.16  |21.49 |2325 |23.46 |22.21 |20.34 | 18.48 116.03 | 14.41
411009 | 0855 1 07.22 15.58-16.28/30 | 06.33 | 04.49 | 03.15 |03.07 |04.37 |06.11 |07.37 16.38-17.01/23 |08.11 | 09.44
|14.45 | 16.18 | 17.47 2019 |21.52 | 23.28 |23.44 |2218 |20.30 | 18.44 11559 | 14.40
5]10.08 | 0852 107.19 15.57-16.27/30 | 06.30 | 04.45 |03.13 |03.09 |04.40 |06.14 |07.40 16.37-17.02/25 |08.14 | 09.47
114.47  |16.21 | 17.50 2022 |21.55 |23.30 |23.42 |2214 |2027 |18.41 11556 | 14.38
6]10.07 | 08.49 1 07.16 15.58-16.27/29 |06.26 | 04.42  |03.10 |03.11 | 04.43 |06.17 | 07.43 16.35-17.02/27 |08.18 | 09.49
11449 | 16.25 | 17.53 |20.25 |21.58 [23.33 |23.40 |2211 |20.23 |18.37 1553 | 14.36
7110.05 | 08.46 107.12 15.58-16.26/28 |06.23 | 04.38 | 03.08 |03.14 |04.46 |06.19 |07.45 16.34-17.03/29 |08.21 | 09.52
|1452 | 16.28 | 17.56 |20.28 [22.01 |2335 |2338 |22.08 |20.20 |18.34 1550 | 14.35
8] 10.04 | 08.43 | 07.09 15.59-16.25/26 | 06.19 | 04.35 | 03.06 | 03.16 | 04.49 | 06.22 | 07.48 16.33-17.03/30 | 08.24 | 09.54
| 1454 |16.31 | 17.59 |20.31 2205 |23.37 |23.36 |22.04 |20.16 |18.30 115.47  ]14.33
9 ]10.02 | 08.40 | 07.05 16.00-16.24/24 | 06.16 | 04.32 | 03.05 | 03.18 | 04.52 | 06.25 | 07.51 16.32-17.03/31 | 08.27 | 09.56
11457 | 16.34 | 18.02 |20.34 |22.08 |23.40 |23.34 |2201 |2013 |18.27 |15.44  |14.32
10|10.00 | 08.36 107.02 16.01-16.22/21 |06.12 | 04.28 |03.03 |0321 |0455 |06.28 |07.54 16.32-17.03/31 |08.30 | 09.58
11459 | 16.38 | 18.05 12037 2211 |23.42 |2332 |2158 |20.09 |18.23 11541 | 14.31
11]09.58 | 08.33 | 06.58 16.03-16.19/16 | 06.09 | 04.25 |03.01 |03.24 |0459 |06.31 |07.57 16.31-17.02/31 |08.34 | 10.00
115.02 | 16.41 | 18.08 |20.40  |22.14 |23.44 |2329 |2154 |20.05 |18.20 |15.38 | 14.30
12]09.56 | 08.30 106,55 16.07-16.16/9 | 06.05 | 0422 |03.00 |03.26 |05.02 |06.34 |08.00 16.31-17.02/31 |08.37 | 10.02
115.05 | 16.44 |18.11 | 2043  |22.18 |2345 |2327 |2151 |20.02 |18.16 115.35 | 14.29
130954 | 08.27 | 06.51 ]06.02 |04.19 |0257 0329 0505 |06.37 |08.03 16.31-17.01/30 |08.40 | 10.04
115.08 | 16.47 | 18.14 |20.46 | 2221 | 23.47 |2324 |21.47 |19.58 |18.13 115.32 | 14.28
14| 09.52 | 08.23 | 06.48 | 05.58 | 04.15 | 02.56 | 03.32 | 05.08 | 06.39 | 08.06 16.32-17.01/29 | 08.43 | 10.06
11511 | 16.51 | 18.17 12049 |22.24 | 2349 2322 |21.44 |1955 | 18.09 11529  |14.27
15]09.50 | 08.20 | 06.44 | 0555 0412 |0255 |03.35 |0511 |06.42 |08.09 16.32-17.00/28 |08.47 | 10.07
11513 | 16.54 | 18.20 2052 |22.27 |2350 |2319 |21.40 |19.51 | 18.06 115.26 | 14.26
16 1 09.48 | 08.17 | 06.41 |05.51 |04.09 |0254 |03.38 |0514 |06.45 |08.12 16.32-16.59/27 |08.50 | 10.09
|15.16 | 16.57 | 18.23 | 2055 |22.31 |2351 |23.16 |21.37 |19.48 |18.03 11523 | 14.26
17109.45 | 08.13 1 06.37 |05.47 | 04.06 |02.54 |03.40 |05.17 |06.48 | 08.15 16.33-16.58/25 |08.53 | 10.10
115.20 | 17.00 | 18.26 | 2059  |22.34 |2352 |23.14 |21.33 |19.44 | 17.59 11520 | 14.26
18109.43 | 08.10 | 06.34 |05.44 | 0403 |0253 |03.43 |0520 |06.51 |08.18 16.35-16.57/22 |08.56 | 10.11
115.23 | 17.04 | 18.29 |21.02 2237 |2353 [23.11 [21.30 |19.41 | 17.56 115.17 | 14.25
19 | 09.40 | 08.07 | 06.30 | 05.40 | 03.59 | 02.53 | 03.46 | 05.23 | 06.54 | 08.21 16.36-16.55/19 | 09.00 | 10.12
11526 | 17.07 | 18.32 |21.05 |22.40 |23.54 |23.08 |21.27 |19.37 |17.52 11515 | 14.25
20109.38 | 08.03 | 06.26 |0537 0356 |0253 |03.49 |0526 |06.57 |08.24 16.37-16.52/15 |09.03 | 10.13
11529 | 17.10 118.35 |21.08 |22.43 |2354 |23.05 |21.23 |19.34 | 17.49 11512 | 14.26
21109.35 |08.00 16.09-16.19/10 | 06.23 ]05.33 ]0353 |0253 |0352 |0529 |06.59 |08.27 16.42-16.48/6 |09.06 | 10.14
11532 |17.13 | 18.38 |21.11  |2247 |2355 |23.02 |21.20 |19.30 |17.45 115.09 | 14.26
2209.33 | 07.57 16.06-16.22/16 | 06.19 ]0530 |0350 |02.53 |03.56 |0532 |07.02 |08.30 109.09 |10.15
11535 | 17.16 | 18.41 |21.14 |2250 |2355 |2259 |21.16 |19.26 | 17.42 |15.06 | 14.26
23109.30 | 07.53 16.04-16.24/20 | 06.16 |05.26 | 03.47 |0254 |0359 0535 |07.05 |08.33 109.12 | 10.15
115.38 | 17.19 | 18.44 |21.17 2253 |2355 |2256 |21.13 [19.23 | 17.39 115.04 | 14.27
24109.27 | 07.50 16.02-16.26/24 | 06.12 |0523 | 0344 |0254 |0402 0538 |07.08 |08.36 109.15 | 10.15
11542 |17.22 | 18.47 |21.20 |2256 |23.55 |2253 |21.09 |19.19 |17.35 11501 |14.27
25109.25 | 07.47 16.01-16.26/25 | 06.09 |05.20 |03.41 |0255 |0405 |0541 |07.11 | 07.40 109.18  [10.16
11545 | 17.26 | 18.50 |21.23  |2259 |2354 |2250 |21.06 |19.16 |16.32 11459 | 14.28
26109.22 | 07.43 16.00-16.28/28 | 06.05 |05.16 ]03.38 |0256 |04.08 |0544 |07.14 |07.43 109.21  ]10.16
|15.48 | 17.29 | 18.53 |21.26  |23.02 |2354 |2247 |21.02 |19.12 |16.29 | 1456 | 14.29
27109.19 | 07.40 15.59-16.28/29 | 06.02 |05.13 |03.36 | 02.57 |04.11 |05.47 |07.17 | 07.46 109.24 |10.15
]1551  |17.32 | 18.56 |21.30 [23.05 |2353 |2244 |2059 |19.09 |16.25 | 1454 | 14.30
28109.16 | 07.36 15.58-16.28/30 | 05.58 ]05.09 |03.33 |0258 |0414 |0550 |07.19 | 07.49 109.27  |10.15
11555 | 17.35 | 18.59 |21.33 |23.08 |2352 |2241 |2055 |19.05 |16.22 11452 ]14.32
291 09.13 | | 06.55 | 05.06 | 03.30 | 03.00 | 04.18 | 05.53 | 07.22 | 07.52 | 09.30 | 10.15
11558 | | 20.02 |21.36  |2311 |23.51 2237 |2051 [19.02 |16.19 1450 |14.33
30109.10 | | 06.51 |05.02 |03.27 |03.00 |0421 |0556 |07.25 |07.55 109.33  [10.14
116.01 | | 20.05 |21.39  |23.14 |2350 |2234 2048 |1858 |16.15 |14.47 | 14.35
31109.07 | | 06.48 | 10325 | 10424 ]0559 | | 07.58 | | 10.14
116.05 | | 20.08 | 12317 | 12231 2044 | | 16.12 | | 14.36

Potential sun hours | 172 | 238 | 363 | 451 | 569 | 622 | 607 | 508 | 393 | 305 ] 199 | 138
Sum of minutes with flicker 0 182 305 0 0 0 0 0 0 498 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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke furest) WTG: 1§ - Generic RD200 HH200 m_uckattu 5600_ 200.0 !0! hub: 200,0 m (TOT: 300,0 m) (186)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January | February IMarch  JApril IMay [June [July lAugust | SeptembégBctober |November | December
1]10.13 | 09.04 14.09-14.36/27 | 07.33 | 06.44 | 04.59 | 03.22 | 03.01 | 04.27 | 06.02 | 07.28 | 08.01 13.37-14.09/32 | 09.36
| 14.38 | 16.08 117.38  |20.10 | 21.42 |23.20 |23.49 |22.28 |20.41 |1855 | 16.09 | 14.45
2]10.12 | 09.01 14.09-14.37/28 | 07.29 | 06.40 | 04.55 | 03.20 | 03.03 | 04.30 | 06.05 | 07.31 | 08.05 13.37-14.09/32 | 09.39
| 14.40 ] 16.11 11741  |2013 |21.45 |2322 |23.47 |22.24 [20.37 |1851 | 16.06 |14.43
3]10.11 | 08.58 14.08-14.37/29 |07.26 | 06.37 |0452 [03.17 |03.05 |0433 |[06.08 |07.34 | 08.08 13.37-14.09/32 | 09.41
| 14.42 | 16.15 |17.44 |20.16 |21.49 |2325 |23.46 |22.21 |20.34 |18.48 | 16.03 | 14.41
4 10.09 | 08.55 14.07-14.38/31 |07.22 | 06.33 | 04.49 |03.15 |03.07 |04.37 |06.11 |07.37 | 08.11 13.37-14.09/32 | 09.44
| 14.45 | 16.18 117.47 2019 |21.52 |23.28 |23.44 |2218 |20.30 |18.44 | 15.59 | 14.40
5]10.08 ] 08.52 14.08-14.39/31 |07.19 | 06.30 | 04.45 |03.13 |03.09 |04.40 |06.14 |07.40 | 08.14 13.37-14.09/32 | 09.46
| 14.47 ] 16.21 11750 2022 | 2155 [23.30 |23.42 [22.14 |2027 |18.41 | 15.56 | 14.38
6] 10.07 | 08.49 14.08-14.39/31 | 07.16 | 06.26 | 04.42 | 03.10 | 03.11 | 04.43 | 06.17 | 07.42 | 08.17 13.38-14.08/30 | 09.49
| 14.49 | 16.24 11753 |20.25 |21.58 |23.33 [23.40 |2211 |20.23 |18.37 | 15.53 | 14.36
7] 10.05 | 08.46 14.07-14.39/32 | 07.12 | 06.23 | 04.38 | 03.08 | 03.14 | 04.46 | 06.19 | 07.45 | 08.21 13.38-14.08/30 | 09.51
| 14.52 | 16.28 11756 |20.28 [22.01 |23.35 |23.38 |22.08 [20.20 |18.34 | 15.50 11435
8 10.04 | 08.43 14.07-14.39/32 | 07.09 | 06.19 |0435 [03.06 |03.16 |0449 |[06.22 |07.48 | 08.24 13.39-14.08/29 | 09.54
| 14.54 | 16.31 11759 2031 2205 |2337 [2336 |2204 |20.16 |18.30 | 15.47 | 14.33
9 10.02 | 08.40 14.08-14.40/32 |07.05 |06.16 |04.32 |03.05 |03.18 |0452 |06.25 |07.51 | 08.27 13.39-14.07/28 | 09.56
| 14.57 | 16.34 118.02 |20.34 2208 |23.39 [23.34 |2201 |2012 |18.27 | 15.44 |14.32
10 | 10.00 ] 08.36 14.08-14.39/31 |07.02 |06.12 |04.28 |03.03 |03.21 |0455 |06.28 |07.54 ] 08.30 13.40-14.07/27 | 09.58
| 14.59 | 16.38 118.05 2037 |2211 |23.42 |2332 [21.57 2009 |18.23 | 15.41 | 14.31
11]09.58 | 08.33 14.08-14.39/31 | 06.58 | 06.09 | 04.25 | 03.01 | 03.24 | 04.59 | 06.31 | 07.57 | 08.34 13.41-14.06/25 | 10.00
| 15.02 | 16.41 118.08  |20.40 |22.14 | 2343 |2329 |21.54 |20.05 |18.20 | 15.38 | 14.30
12 ] 09.56 | 08.30 14.08-14.38/30 | 06.55 | 06.05 | 04.22 | 03.00 | 03.26 | 05.02 | 06.34 | 08.00 | 08.37 13.42-14.05/23 | 10.02
| 15.05 | 16.44 11811 |2043 |2218 |23.45 |2327 |21.51 [20.02 |18.16 | 15.35 114.29
13 09.54 | 08.27 14.09-14.38/29 |06.51 | 06.02 |0419 [0257 |03.29 0505 |06.37 |08.03 | 08.40 13.43-14.03/20 | 10.04
| 15.08 | 16.47 118.14 |20.46 | 2221 | 2347 |2324 |2147 |1958 |18.13 | 15.32 | 14.28
14 | 09.52 | 08.23 14.10-14.38/28 | 06.48 | 0558 | 04.15 |0256 |03.32 |05.08 |06.39 | 08.06 | 08.43 13.46-14.03/17 | 10.06
|15.11 | 16.51 11817  |20.49 | 2224 | 2348 |2322 |21.44 |1955 |18.09 | 15.29 | 14.27
15 | 09.50 ] 08.20 14.10-14.36/26 | 06.44 | 0554 |04.12 |0255 |03.35 |0511 |06.42 | 08.09 | 08.47 13.48-14.00/12 | 10.07
] 15.13 | 16.54 11820 |2052 | 2227 |23.50 |23.19 [21.40 |1951 |18.06 ] 15.26 | 14.26
16 | 09.48 | 08.17 14.12-14.36/24 | 06.41 | 05.51 | 04.09 | 02.54 | 03.38 | 05.14 | 06.45 | 08.12 | 08.50 13.52-13.56/4 | 10.09
| 15.16 | 16.57 118.23 |20.55 2230 |2351 |23.16 |21.37 |19.48 |18.02 |15.23 | 14.26
17 | 09.45 ] 08.13 14.13-14.34/21 | 06.37 | 0547 |04.06 |0254 |03.40 |0517 |06.48 |08.15 | 08.53 | 10.10
] 15.20 ] 17.00 11826  |20.58 |22.34 |2352 |23.14 |21.33 |19.44 | 17.59 | 15.20 |14.26
18| 09.43 ] 08.10 14.15-14.32/17 | 06.33 | 0544 | 0403 [0253 |03.43 0520 |0651 |08.18 | 08.56 ] 10.11
] 15.23 | 17.03 11829 |21.02 |2237 |2353 [2311 |21.30 |19.41 |17.56 | 15.17 | 14.25
19 | 09.40 | 08.07 14.19-14.29/10 | 06.30 | 0540 |03.59 |0253 |03.46 |0523 |0654 |08.21 | 08.59 110.12
| 15.26 | 17.07 118.32 |21.05 |2240 |2354 |23.08 |21.26 |19.37 |17.52 | 15.15 | 14.25
20 | 09.38 ] 08.03 10626 |0537 |03.56 |0253 |03.49 |05.26 |06.57 |08.24 ] 09.03 110.13
] 15.29 ] 17.10 11835 |21.08 |22.43 |23.54 |23.05 [21.23 |19.33 |17.49 ] 15.12 | 14.26
21 09.35 | 08.00 10623 |0533 |0353 |0253 |03.53 |0529 |0659 |08.27 | 09.06 | 10.14
| 15.32 117.13 118.38  |21.11 | 2246 |2355 [23.02 |21.19 |19.30 |17.45 | 15.09 | 14.26
221 09.33 | 07.57 10619 0530 |03.50 |02.53 |03.56 |05.32 |07.02 |08.30 | 09.09 |10.14
]15.35 |17.16 11841 |21.14 |2250 |2355 |2259 |21.16 [19.26 | 17.42 | 15.06 |14.26
23] 09.30 ] 07.53 106.16 |05.26 |03.47 |0254 [0359 ]0535 |07.05 |08.33 14.48-15.00/12 | 09.12 ] 10.15
] 15.38 |17.19 118.44 |2117 |2253 |2355 [2256 |21.12 |19.23 |17.39 | 15.04 | 14.27
24| 09.27 | 07.50 10612 |0523 |03.44 |02.54 |04.02 |0538 |07.08 |08.36 14.45-15.02/17 | 09.15 110.15
| 15.42 |17.22 118.47 |21.20 |2256 |23.55 [2253 |21.09 1919 |17.35 | 15.01 | 14.27
251 09.25 | 07.46 10609 |0519 |03.41 |0255 |04.05 |0541 |07.11 | 07.39 13.43-14.05/22 | 09.18 110.15
] 15.45 ]17.26 11850 |21.23 | 2259 |23.54 |2250 [21.05 |19.16 |16.32 | 14.59 | 14.28
26| 09.22 14.19-14.23/4 | 07.43 106.05 |0516 |03.38 |02.56 |04.08 |0544 |07.14 |07.43 13.41-14.05/24 |09.21 | 10.15
| 15.48 |17.29 11853 |21.26 |23.02 |2354 |2247 |21.02 1912 |16.29 | 14.56 | 14.29
271 09.19 14.15-14.28/13 | 07.40 | 06.02 | 05.13 | 03.36 | 02.57 | 04.11 | 05.47 | 07.16 | 07.46 13.40-14.07/27 | 09.24 | 10.15
| 15.51 ]17.32 11856 |21.29 [23.05 |2353 |2244 |20.58 [19.09 |16.25 | 14.54 |14.30
28 09.16 14.13-14.30/17 | 07.36 10558 |05.09 0333 |0258 |04.14 |0550 |07.19 |07.49 13.39-14.07/28 | 09.27 ] 10.15
| 15.55 |17.35 11859 |21.33 |23.08 |2352 [2240 |2055 |19.05 |16.22 | 14.52 | 14.32
29| 09.13 14.12-14.32/20 | 106,55 |05.06 ]03.30 |03.00 |04.18 |05.53 |07.22 |07.52 13.38-14.08/30 | 09.30 1 10.15
| 15.58 | 120.02 |21.36 2311 |2351 [2237 2051 |19.02 |16.19 | 14.50 |14.33
30 | 09.10 14.10-14.33/23 | 10651 |05.02 [0327 |03.00 |0421 |0556 |07.25 |07.55 13.38-14.09/31 | 09.33 |10.14
] 16.01 | 12005 |21.39 |23.14 |2350 |22.34 |2048 |1858 |16.15 | 14.47 | 14.35
31]09.07 14.10-14.35/25 | 106.48 | 103.25 | |04.24 |0559 | | 07.58 13.37-14.08/31 | | 10.14
| 16.05 | 12007 | 12317 | 12231  |20.44 | |16.12 | | 14.36

Potential sun hours | 172 | 238 | 363 | 451 | 568 | 622 | 607 | 508 | 393 | 305 | 199 | 138
Sum of minutes with flicker 102 520 0 0 0 0 0 0 0 222 405 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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke I_‘urest) WTG: 1(_5 - Generic RD200 HH200 m_uokattu 5600_ 200.0 !0! hub: 200,0 m (TOT: 300,0 m) (187)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February|March |April | May ]June | July JAugust |Septembg¢October |NovembefDecember

111012 ]09.04 |07.33 | 06.44 |0459 |03.22 |03.02 |0427 |06.02 |07.28 |08.01 |09.36
|14.39 |16.08 |17.38 |20.10 | 21.42 |23.20 |23.49 |2227 |20.41 |1855 |16.09 |14.45
211012 ]09.01 |07.29 |06.40 |0455 |03.20 |03.03 |0430 |06.05 |07.31 |08.05 |09.38
|14.41  |1611 | 1741 | 2013 | 2145 | 23.22 | 2347 |2224 |20.37 |1851 |16.06 |14.43
311010 | 0858 |07.26 |06.37 |0452 |03.17 |03.05 |0433 |06.08 |07.34 |08.08 |09.41
| 1443 |16.15 |17.44 |20.16 |21.48 |23.25 |23.46 |2221 |20.34 |18.48 |16.03 |14.42
411009 |0855 |07.22 |06.33 |04.49 |03.15 |03.07 |0437 |0611 |07.37 |08.11 |09.44
| 1445 |16.18 |17.47 2019 |21.52 |23.28 |23.44 |2218 |20.30 |18.44 |1559 | 14.40
5]10.08 |0852 |07.19 |06.30 |04.45 |03.13 |03.09 |04.40 |06.14 |07.40 |08.14 | 09.46
|14.47 1621 |17.50 |20.22 | 2155 |23.30 |23.42 |2214 |2027 |18.41 |1556 |14.38
6]10.07 |08.49 |07.15 |06.26 |04.42 |03.11 |03.11 |04.43 |06.17 |07.42 |08.17 | 09.49
| 1449 |16.25 |17.53 |20.25 |21.58 |23.33 |23.40 |2211 |20.23 |1837 |1553 |14.36
711005 |08.46 |07.12 |06.23 |0439 |03.09 |03.14 |04.46 |06.19 |07.45 |0821 |09.51
| 1452 1628 | 17.56 | 20.28 | 22.01 |23.35 |23.38 |22.08 |20.20 |18.34 |1550 |14.35
8]10.03 |08.43 |07.09 |06.19 |0435 |03.07 |03.16 |04.49 |0622 |07.48 |08.24 | 09.54
| 1454 1631 |17.59 | 20.31 | 22.05 |23.37 |23.36 |22.04 |20.16 |18.30 |15.47 |14.33
9]10.02 |0839 |07.05 |06.16 |0432 |03.05 |03.19 |0452 |06.25 |07.51 |08.27 |09.56
| 1457 1634 |18.02 |20.34 | 22.08 |23.39 |23.34 |22.01 |20.12 |1827 |15.44 |14.32
10110.00 | 08.36 | 07.02 |06.12 |0429 |03.03 |0321 |0455 |06.28 |07.54 |08.30 | 09.58
| 1459 1638 |18.05 |20.37 |22.1 |23.41 |2332 |2157 |20.09 |1823 |1541 |1431
11]09.58 |08.33 |06.58 |06.09 |04.25 |03.01 |0324 |0459 |06.31 |07.57 |08.34 |10.00
|15.02 |16.41 |18.08 |20.40 |22.14 |23.43 |2329 |2154 |20.05 |1820 |15.38 |14.30
12]09.56 |08.30 |06.55 |06.05 |0422 |03.00 0326 |0502 |06.34 |08.00 |08.37 |10.02
|15.05 | 1644 |18.11 | 2043 | 22.17 | 23.45 |2327 |2151 |20.02 |18.16 |1535 |14.29
13]109.54 | 0827 |0651 |06.02 |0419 |0257 0329 |0505 |06.37 |08.03 |08.40 |10.04
| 1508 |16.47 |18.14 | 2046 |22.21  |23.47 |23.24 |21.47 |1958 |1813 |1532 |14.28
1410952 |08.23 |06.48 |0558 |0415 |0256 |03.32 |05.08 |06.39 |08.06 |08.43 |10.05
|1511 |1651 | 18.17 | 2049 | 2224 | 2348 |2322 |21.44 |1955 |18.09 |1529 |14.27
15]09.50 | 08.20 |06.44 |0555 |0412 |0255 |03.35 |0511 |06.42 |08.09 |08.47 |10.07
|15.14 |1654 |18.20 | 2052 | 22.27 |2350 |23.19 |21.40 |1951 |18.06 |1526 |14.27

16 |1 09.47 | 08.17 |06.41 |0551 |04.09 |0254 |03.38 |0514 |06.45 |08.12 |08.50 |10.08
|15.17 |1657 |18.23 | 2055 | 22.30 | 2351 | 23.16 |21.37 |19.48 |18.02 |1523 |14.26
17109.45 | 08.13 |06.37 |0547 |04.06 |0254 0341 |0517 |06.48 |08.15 |0853 |10.10
| 1520 | 17.00 |18.26 | 20.58 | 22.34 | 2352 |2313 |21.33 |19.44 |1759 |1520 |14.26
18109.43 |08.10 |06.33 |0544 |04.03 |0253 |03.44 |0520 |0651 |08.18 |08.56 |10.11
|15.23  |17.04 |18.29  |21.01 |22.37 |2353 |23.11 |21.30 |19.41 |17.56 |15.17 |14.26
19109.40 |08.07 |06.30 |0540 |04.00 |0253 |03.47 |0523 |0654 |0821 |0859 |10.12
|1526 |17.07 ]18.32 |21.05 |22.40 |2354 |23.08 |21.26 |19.37 |17.52 |15.15 |14.26
20109.38 |08.03 |06.26 |0537 |0356 |0253 |0350 |0526 |0657 |08.24 |09.03 |10.13
|1529 1710 |18.35 |21.08 |22.43 |2354 |23.05 |21.23 |19.33 |17.49 |1512 |14.26
2110935 |08.00 |0623 |0533 |0353 |0253 |0353 |0529 |0659 |08.27 |09.06 |10.14
1532 1713 |18.38 | 21.11 | 22.46 |2354 |23.02 |21.19 |19.30 |17.45 |15.09 |14.26
2210933 |07.57 0619 |0530 |0350 |0253 |03.56 |0532 |07.02 |08.30 |09.09 |10.14
|15.35 |17.16 | 18.41 |21.14 |2250 |2355 |2259 |21.16 |19.26 |17.42 |15.07 |14.26
2310930 |07.53 |06.16 |05.26 |03.47 |0254 |0359 |0535 |07.05 |08.33 |09.12 |10.15
|15.38  |17.19 |18.44 |21.17 |2253 |2355 |2256 |21.12 |19.23 |17.39 |15.04 | 14.27
24109.27 |0750 |06.12 |0523 |03.44 |0254 |0402 |0538 |07.08 |08.36 |09.15 |10.15
|1542 |17.22 |18.47 |21.20 |22.56 |2354 |2253 |21.09 |19.19 |17.35 |15.01 |14.28
25109.25 |07.46 |06.09 |0520 |03.41 |0255 |0405 |0541 |07.11 |07.39 |09.18 |10.15
| 1545 |17.26 | 1850 | 21.23 | 2259 |2354 |2250 |21.05 |19.16 |16.32 |1459 |14.28
2610922 |07.43 |06.05 |05.16 |03.39 |0256 |04.08 |05.44 |07.14 |07.43 |09.21 |10.15
|1548 |17.29 |18.53 |21.26 |23.02 |2354 |22.47 |21.02 |19.12 |1629 |1457 |14.29
2710919 |07.40 |06.02 |05.13 |03.36 |0257 |04.11 |05.47 |07.16 |07.46 |09.24 |10.15
|1552  |17.32 | 1856 | 21.29 | 23.05 |2353 |22.44 |2058 |19.09 |16.25 |1454 |14.30
2810916 |07.36 |0558 |05.09 |03.33 |0259 |04.14 |0550 |07.19 |07.49 |09.27 |10.15
| 1555 |17.35 | 18.59  |21.33 | 23.08 |23.52 |22.40 |20.55 |19.05 |16.22 |1452 |14.32

29 ] 09.13 | | 06.55 | 05.06 ] 03.30 | 03.00 | 04.18 | 05.53 | 07.22 | 07.52 ] 09.30 | 10.15
| 15.58 | | 20.02 | 21.36 | 23.11 | 23.51 |1 22.37 | 20.51 | 19.02 | 16.19 | 14.50 | 14.33
30 | 09.10 | | 06.51 | 05.02 | 03.27 | 03.00 | 04.21 | 05.56 | 07.25 | 07.55 ] 09.33 | 10.14
| 16.01 | | 20.04 | 21.39 | 23.14 | 23.50 | 22.34 | 20.48 | 18.58 | 16.16 | 14.48 | 14.35
31 ] 09.07 | | 06.48 | ] 03.25 | | 04.24 | 05.59 | | 07.58 | | 10.13
]16.05 | 12007 | |23.17 | 12231 |20.44 | 116.12 | | 14.36
Potential sun hours | 172 | 238 | 363 | 451 | 568 | 622 | 607 | 508 | 393 | 305 | 199 | 138
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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke I_‘urest) WTG: 1? - Generic RD200 HH200 m_uokattu 5600_ 200.0 !0! hub: 200,0 m (TOT: 300,0 m) (188)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February|March |April | May ]June | July JAugust |Septembg¢October |NovembefDecember

111012 ]09.04 |07.33 | 06.44 |0459 |03.22 |03.02 |0427 |06.02 |07.28 |08.01 |09.36
|14.39 1608 |17.38 |20.10 | 21.42 |23.19 |23.48 |2227 |20.41 |1855 |16.09 |14.46
211011  |09.01 |07.29 |06.40 |0455 |03.20 |03.03 |0430 |06.05 |07.31 |08.05 |09.38
|14.41  |1611 | 1741 | 2013 | 2145 | 23.22 | 2347 |2224 |20.37 |1851 |16.06 |14.44
311010 | 0858 |07.26 |06.37 |0452 |03.17 |03.05 |0433 |06.08 |07.34 |08.08 |09.41
| 1443 |16.15 |17.44 |20.16 |21.48 |23.25 |23.45 |2221 |20.34 |18.48 |16.03 |14.42
411009 |0855 |07.22 |06.33 |04.49 |03.15 |03.07 |0437 |0611 |07.37 |08.11 |09.44
| 1445 |16.18 | 17.47 |2019 | 2152 |23.27 |23.44 |2217 |20.30 |18.44 |1559 | 14.40
5]10.08 |0852 |07.19 |06.30 |04.45 |03.13 |03.09 |04.40 |06.14 |07.40 |08.14 | 09.46
|14.47 1621 |17.50 |20.22 | 2155 |23.30 |23.42 |2214 |2027 |18.41 |1556 |14.38
6]10.06 |08.49 |07.15 |06.26 |04.42 |03.11 |03.12 |04.43 |06.17 |07.42 |08.17 | 09.49
| 1449 |16.25 |17.53 |20.25 |21.58 |23.32 |23.40 |2211 |20.23 |18.37 |1553 |14.36
711005 |08.46 |07.12 |06.23 |0439 |03.09 |03.14 |04.46 |06.19 |07.45 |0821 |09.51
| 1452  |16.28 | 17.56 | 20.28 | 22.01 |23.35 |23.38 |22.07 |2020 |18.34 |1550 |14.35
8]10.03 |08.43 |07.09 |06.19 |0435 |03.07 |03.16 |04.49 |06.22 |07.48 |08.24 | 09.54
| 1454 1631 |17.59 | 20.31 | 22.04 |23.37 |23.36 |22.04 |20.16 |18.30 |15.47 |14.33
9]10.02 |0839 |07.05 |06.16 |0432 |03.05 |03.19 |0452 |06.25 |07.51 |08.27 |09.56
| 1457 1634 |18.02 |20.34 | 22.08 |23.39 |23.34 |22.01 |20.12 |1827 |15.44 |14.32
10110.00 | 08.36 | 07.02 |06.12 |0429 |03.03 |0321 |0456 |06.28 |07.54 |08.30 | 09.58
| 1459 1638 |18.05 |20.37 |22.11 |23.41 |23.31 |2157 |20.09 |1823 |1541 |1431
11]09.58 |08.33 |06.58 |06.09 |04.25 |03.01 |0324 |0459 |06.31 |07.57 |08.34 |10.00
|15.02 |16.41 |18.08 |20.40 |22.14 |23.43 |2329 |2154 |20.05 |1820 |15.38 |14.30
12]09.56 |08.30 |06.55 |06.05 |0422 |03.00 0326 |0502 |06.34 |08.00 |08.37 |10.02
|15.05 | 1644 |18.11 | 2043 | 22.17 | 23.45 |2327 |2151 |20.02 |18.16 |1535 |14.29
13]09.54 | 0826 |0651 |06.02 |0419 |0257 0329 |0505 |06.37 |08.03 |08.40 |10.04
| 1508 |16.47 |18.14 | 2046 |22.21 | 23.47 |23.24 |21.47 |1958 |1813 |1532 |14.28
1410952 |08.23 |06.48 |0558 |0415 |0256 |03.32 |05.08 |06.39 |08.06 |08.43 |10.05
|1511 |1651 | 18.17 | 2049 | 22.24 | 2348 |2321 |21.44 |1955 |18.09 |1529 |14.27
15]09.50 |08.20 |06.44 |0555 |0412 |0255 |03.35 |0511 |06.42 |08.09 |08.46 |10.07
|1514 |1654 |18.20 | 2052 |22.27 |2350 |23.19 |21.40 |1951 |18.06 |1526 |14.27

16 ]109.47 | 08.17 |06.41 |0551 |04.09 |0255 |03.38 |05.14 |06.45 |08.12 |08.50 |10.08
|15.17 |1657 |18.23 | 2055 | 22.30 | 2351 | 23.16 |21.37 |19.48 |18.02 |1523 |14.26
17109.45 | 08.13 |06.37 |0547 |04.06 |0254 0341 |0517 |06.48 |08.15 |0853 |10.10
| 1520 | 17.00 |18.26 | 20.58 | 22.34 | 2352 |2313 |21.33 |19.44 |1759 |1520 |14.26
18109.43 |08.10 |06.33 |0544 |04.03 |0254 |03.44 |0520 |0651 |08.18 |08.56 |10.11
|15.23 |17.04 |18.29  |21.01 |22.37 |2353 |23.11 |21.30 |19.41 |17.56 |15.17 |14.26
19109.40 |08.07 |06.30 |0540 |04.00 |0253 |03.47 |0523 |0654 |0821 |0859 |10.12
|1526 |17.07 ]18.32 |21.05 |22.40 |2353 |23.08 |21.26 |19.37 |17.52 |1515 |14.26
20109.38 |08.03 |06.26 |0537 |0356 |0253 |0350 |05.26 |0657 |08.24 |09.02 |10.13
|1529 1710 |18.35 |21.08 |22.43 |2354 |23.05 |21.23 |19.33 |17.49 |1512 |14.26
2110935 |08.00 |0623 |0533 |0353 |0253 |0353 |0529 |0659 |08.27 |09.06 |10.14
1532 1713 |18.38 | 21.11 | 22.46 |2354 |23.02 |21.19 |19.30 |17.45 |15.09 |14.26
2210933 |07.57 |06.19 |0530 |0350 |0254 |03.56 |05.32 |07.02 |08.30 |09.09 |10.14
|15.35 |17.16 | 18.41 |21.14 | 22.49 |2354 |2259 |21.16 |19.26 |17.42 |15.07 |14.26
2310930 |07.53 |06.16 |05.27 |03.47 |0254 |0359 |0535 |07.05 |08.33 |09.12 |10.15
| 1539  |17.19 |18.44 |21.17 |22.53 |23.54 |2256 |21.12 |19.23 |17.39 | 15.04 | 14.27
24109.27 |0750 |06.12 |0523 |03.44 |0255 |0402 |0538 |07.08 |08.36 |09.15 |[10.15
|1542 |17.22 |18.47 |21.20 |22.56 |2354 |2253 |21.09 |19.19 |17.35 |15.02 |14.28
25109.24 | 07.46 |06.09 |0520 |03.41 |0255 |0405 |0541 |07.11 |07.39 |09.18 |10.15
| 1545 |17.26 | 1850 | 21.23 | 2259  |2354 |2250 |21.05 |19.16 |16.32 |1459 |14.28
2610922 |07.43 |06.05 |05.16 |03.39 |0256 |04.08 |05.44 |07.14 |07.42 |09.21 |10.15
|1548 |17.29 |18.53 | 21.26 |23.02 |2353 |22.47 |21.02 |19.12 |1629 |1457 |14.29
2710919 |07.40 |06.02 |05.13 |03.36 |0257 |0411 |0547 |07.16 |07.46 |09.24 |10.15
|1552  |17.32 | 1856 | 21.29 | 23.05 |2353 |22.43 |2058 |19.09 |16.25 |1454 |14.31
2810916 |07.36 |0558 |05.09 |03.33 |0259 |04.14 |0550 |07.19 |07.49 |09.27 |10.15
| 1555 |17.35 | 18.59  |21.33 | 23.08 |23.52 |22.40 |20.55 |19.05 |16.22 |1452 |14.32

29 ] 09.13 | | 06.55 | 05.06 ] 03.30 | 03.00 | 04.18 | 05.53 | 07.22 | 07.52 ] 09.30 | 10.14
| 15.58 | | 20.02 | 21.36 | 23.11 | 23.51 |1 22.37 | 20.51 | 19.02 | 16.19 | 14.50 | 14.33
30 | 09.10 | | 06.51 | 05.02 | 03.28 | 03.00 | 04.21 | 05.56 | 07.25 | 07.55 ] 09.33 | 10.14
| 16.01 | | 20.04 | 21.39 | 23.14 | 23.50 | 22.34 | 20.48 | 18.58 | 16.16 | 14.48 | 14.35
31 ] 09.07 | | 06.48 | ] 03.25 | | 04.24 | 05.59 | | 07.58 | | 10.13
]16.05 | 12007 | |23.17 | 12231 |20.44 | 116.12 | | 14.36
Potential sun hours | 172 | 238 | 363 | 451 | 568 | 621 | 607 | 508 | 393 | 305 | 199 | 139
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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke I_‘urest) WTG: lf_! - Generic RD200 HH200 m_uokattu 5600_ 200.0 !0! hub: 200,0 m (TOT: 300,0 m) (189)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February|March |April | May ]June | July JAugust |Septembg¢October |NovembefDecember

111012 ]09.04 |07.33 | 06.44 |0459 |03.22 |03.02 |0427 |06.02 |07.28 |08.01 |09.36
|14.39 1608 |17.38 |20.10 | 21.42 |23.19 |23.48 |2227 |20.41 |1855 |16.09 |14.46
211011  ]09.01 |07.29 |06.40 |0455 |03.20 |03.04 |0430 |06.05 |07.31 |08.05 |09.38
|14.41  |1611 | 1741 | 2013 | 2145 | 23.22 | 2347 |2224 |20.37 |1851 |16.06 |14.44
311010 | 0858 |07.26 |06.37 |0452 |03.18 |03.05 |04.34 |06.08 |07.34 |08.08 |09.41
| 1443 |16.15 |17.44 | 2016 |21.48 |23.25 |23.45 |2221 |20.34 |18.48 |16.03 |14.42
411009 |0855 |07.22 |06.33 |04.49 |03.15 |03.07 |0437 |0611 |07.37 |08.11 |09.44
| 1445 |16.18 | 17.47 |2019 | 2152 |23.27 |23.44 |2217 |20.30 |18.44 |1559 | 14.40
5]10.08 |0852 |07.19 |06.30 |04.45 |03.13 |03.09 |04.40 |06.14 |07.39 |08.14 | 09.46
|14.47 1621 |17.50 |20.22 | 2155 |23.30 |23.42 |2214 |2027 |18.41 |1556 |14.38
6]10.06 |08.49 |07.15 |06.26 |04.42 |03.11 |03.12 |04.43 |06.17 |07.42 |08.17 | 09.49
| 1449 |16.25 |17.53 |20.25 |21.58 |23.32 |23.40 |2211 |20.23 |18.37 |1553 |14.37
711005 |08.46 |07.12 |06.23 |0439 |03.09 |03.14 |04.46 |06.19 |07.45 |0821 |09.51
| 1452 | 16.28 | 17.56 | 20.28 | 22.01 |23.35 |23.38 |22.07 |20.19 |1834 |1550 |14.35
8]10.03 |08.43 |07.08 |06.19 |0435 |03.07 |03.16 |04.49 |0622 |07.48 |08.24 |09.53
| 1454 1631 |17.59 | 20.31 | 22.04 |23.37 |23.36 |22.04 |20.16 |18.30 |15.47 |14.34
9]10.02 |0839 |07.05 |06.16 |0432 |03.05 |03.19 |0452 |06.25 |07.51 |08.27 |09.56
| 1457 1634 |18.02 |20.34 | 22.08 |23.39 |23.34 |22.01 |20.12 |1827 |15.44 |14.32
10110.00 | 08.36 | 07.01 |06.12 |04.29 |03.03 |0321 |0456 |06.28 |07.54 |08.30 | 09.58
| 1500 |16.38 |18.05 |20.37 |22.1 |23.41 |23.31 |2157 |20.09 |1823 |1541 |1431
11]09.58 | 08.33 | 0658 |06.09 |04.25 |03.02 0324 |0459 |06.31 |07.57 |08.33 |10.00
|15.02 |16.41 |18.08 |20.40 |22.14 |23.43 |2329 |2154 |20.05 |1820 |15.38 |14.30
12]09.56 | 08.30 |0655 |06.05 |0422 |03.00 0327 |0502 |06.34 |08.00 |08.37 |10.02
|15.05 |16.44 |18.11 | 2043 | 22.17 | 23.45 |23.26 |2150 |20.02 |18.16 |1535 |14.29
13]09.54 | 0826 |0651 |06.02 |0419 |0257 0329 |0505 |06.37 |08.03 |08.40 |10.03
| 1508 |16.47 |18.14 | 2046 |22.21 | 23.46 |23.24 |21.47 |1958 |18.13 |1532 |14.28
1410952 |08.23 | 06.47 |0558 |0416 |0256 |03.32 |05.08 |06.39 |08.06 |08.43 |10.05
|1511 |1651 | 18.17 | 2049 | 22.24 | 23.48 |2321 |21.44 |1955 |18.09 |1529 |14.27
15]09.50 |08.20 |06.44 |0555 |0412 |0255 |03.35 |0511 |06.42 |08.09 |08.46 |10.07
|15.14 |1654 |18.20 | 2052 | 22.27 |23.49 |2319 |21.40 |1951 |18.06 |1526 |14.27

16 |1 09.47 | 08.17 | 06.40 | 0551 |04.09 |0255 |03.38 |0514 |06.45 |08.12 |08.50 |10.08
|15.17 |1657 |18.23 | 2055 | 22.30 |2351 | 23.16 |21.37 |19.48 |18.02 |1523 |14.26
17109.45 | 08.13 |06.37 |0547 |04.06 |0254 |03.41 |0517 |06.48 |08.15 |08.53 |10.09
| 1520 | 17.00 |18.26 | 20.58 | 22.33 | 2352 |23.13 |21.33 |19.44 |1759 |1520 |14.26
18109.43 |08.10 |06.33 |0544 |04.03 |0254 |03.44 |0520 |0651 |08.18 |08.56 |10.11
|15.23 |17.04 |18.29  |21.01 |22.37 |2352 |23.10 |21.30 |19.40 |17.56 |15.17 |14.26
19109.40 |08.07 |06.30 |0540 |04.00 |0253 |03.47 |0523 |0654 |0821 |0859 |10.12
|1526  |17.07 |18.32 |21.04 |22.40 |2353 |23.08 |21.26 |19.37 |1752 |1515 |14.26
20109.38 |08.03 |06.26 |0537 |0357 |0253 |0350 |0526 |0657 |08.24 |09.02 |10.13
|1529 1710 |18.35 |21.08 |22.43 |2354 |23.05 |21.23 |19.33 |17.49 |1512 |14.26
2110935 |08.00 |0623 |0533 |0353 |0253 |0353 [0529 |0659 |08.27 |09.06 |10.13
1532 |17.13 |18.38 | 21.11 | 22.46 |2354 |23.02 |21.19 |19.30 |17.45 |15.09 |14.26
2210932 |07.57 0619 |0530 |0350 |0254 |03.56 |0532 |07.02 |08.30 |09.09 |10.14
|15.35 |17.16 | 18.41 |21.14 | 2249 |2354 |2259 |21.16 |19.26 |17.42 |15.07 |14.27
2310930 |07.53 |06.16 |0527 |03.47 |0254 |0359 |0535 |07.05 |08.33 |09.12 |10.14
| 1539 1719 |18.44 |21.17 |2252 |23.54 |2256 |21.12 |19.23 |17.39 |15.04 | 14.27
24109.27 |0750 |06.12 |0523 |03.44 |0255 |0402 |0538 |07.08 |08.36 |09.15 |[10.15
|1542 |17.22 |18.47 |21.20 |22.56 |2354 |2253 |21.09 |19.19 |17.35 |15.02 |14.28
25109.24 | 07.46 |06.09 |0520 |03.42 |0256 |0405 |0541 |07.11 |07.39 |09.18 |10.15
|1545 |17.26 | 1850 | 21.23 | 2259 | 2354 |2250 |21.05 |19.16 |16.32 |1459 |14.29
2610922 |07.43 |06.05 |05.16 |03.39 |0256 |04.08 |05.44 |07.14 |07.42 |09.21 |10.15
|1548 |17.29 |18.53 |21.26 |23.02 |2353 |22.46 |21.02 |19.12 |1629 |1457 |14.30
2710919 |07.40 |06.02 |05.13 |03.36 |0258 |04.11 |05.47 |07.16 |07.46 |09.24 |10.15
|1552  |17.32 | 1856 | 21.29 | 23.05 |2353 |22.43 |2058 |19.09 |16.25 |1454 |1431
2810916 |07.36 |0558 |05.09 |03.33 |0259 |0415 |0550 |07.19 |07.49 |09.27 |10.15
| 1555 |17.35 | 18.59  |21.32 | 23.08 |23.52 |22.40 |20.55 |19.05 |16.22 |1452 |14.32

29 ] 09.13 | | 06.55 | 05.06 ] 03.30 | 03.00 | 04.18 | 05.53 | 07.22 | 07.52 ] 09.30 | 10.14
| 15.58 | | 20.01 | 21.36 | 23.11 | 23.51 |1 22.37 | 20.51 | 19.02 | 16.19 | 14.50 | 14.33
30 | 09.10 | | 06.51 | 05.02 | 03.28 | 03.00 | 04.21 | 05.56 | 07.25 | 07.55 ] 09.33 | 10.14
| 16.01 | | 20.04 | 21.39 | 23.14 | 23.50 | 22.34 | 20.48 | 18.58 | 16.16 | 14.48 | 14.35
31 ] 09.07 | | 06.48 | ] 03.25 | | 04.24 | 05.59 | | 07.58 | | 10.13
]16.05 | 12007 | |23.16 | 12231 |20.44 | 116.12 | | 14.36
Potential sun hours | 172 | 238 | 363 | 451 | 568 | 621 | 607 | 508 | 393 | 305 | 199 | 139
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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke I_‘urest) WTG: 19 - VESTAS V126-3.3 GndStr_eame 3300 1_26.0 10! hub: 137,0 m (TOT: 200,0 m) (1)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February|March |April | May ]June | July JAugust |Septembg¢October |NovembefDecember

111013  ]09.05 |07.33 | 06.44 |0459 |03.23 |03.02 |0427 |06.02 |07.28 |08.02 |09.36
|14.39 1608 |17.38 | 2011 | 21.43 |23.20 |23.49 |2228 |20.41 |1855 |16.09 |14.46
211012 ]09.02 |07.30 |06.41 |0456 |03.20 |03.04 |0431 |06.05 |07.31 |08.05 |09.39
|14.41  |16.12 | 1741 | 2014 | 21.46 | 23.23 | 23.48 |2225 |20.38 |1852 |16.06 |14.44
311011 | 0859 |07.26 |06.37 |0452 |03.18 |03.05 |04.34 |06.08 |07.34 |08.08 |09.42
| 1443 |16.15 | 17.44 | 2017 | 21.49 |23.25 |23.46 |2221 |20.34 |18.48 |16.03 |14.42
411010 |0856 |07.23 |06.34 |04.49 |03.15 |03.07 |0437 |06.11 |07.37 |08.11 |09.44
| 1445 |16.18 |17.48 |20.20 |21.52 |23.28 |23.44 |2218 |20.31 |18.45 |16.00 |14.40
511008 |0852 |07.19 |06.30 |04.46 |03.13 |03.10 |04.40 |06.14 |07.40 |08.15 | 09.47
|14.47 1622 |17.51 2023 |21.55 |23.31 |2343 |2215 |2027 |18.41 |1557 |14.38
6]10.07 |08.49 |07.16 |06.27 |04.42 |03.11 |03.12 |04.43 |06.17 |07.43 |08.18 | 09.49
| 1450 |16.25 | 17.54 | 20.26 | 21.59 |23.33 |23.41 |2211 |20.24 |18.38 |1553 |14.37
711006 |08.46 |07.12 |06.23 |0439 |03.09 |03.14 |04.46 |06.20 |07.46 |08.21 |09.52
| 1452  |16.28 | 17.57 | 20.29 | 22.02 |23.35 |23.39 |22.08 |20.20 |18.34 |1550 |14.35
8]10.04 |08.43 |07.09 |06.20 |0436 |03.07 |03.16 |0450 |06.23 |07.49 |08.24 | 09.54
| 1454 1631 |18.00 |20.32 |22.05 |23.38 |23.37 |22.05 |20.16 |18.31 |15.47 |14.34
9]10.02 |0840 |07.05 |06.16 |0432 |03.05 |03.19 |0453 |06.26 |07.52 |08.28 | 09.56
| 1457 1635 |18.03 |20.35 |22.08 |23.40 |23.34 |22.01 |20.13 |1827 |15.44 |14.32
10110.00 | 08.37 | 07.02 |06.13 |04.29 |03.03 |0321 |0456 |06.28 |07.55 |08.31 |09.58
| 1500 |16.38 |18.06 |20.38  |22.11 |23.42 |23.32 |2158 |20.09 |1824 |1541 |1431
11]09.59 | 08.33 |06.58 |06.09 |04.26 |03.02 0324 |0459 |06.31 |07.57 |08.34 |10.00
|15.02 |16.41 |18.09 |20.41 |22.15 |23.44 |23.30 |2154 |20.06 |1820 |15.38 |14.30
1210957 |08.30 |0655 |06.05 |0422 |03.00 0327 |0502 |06.34 |08.00 |08.37 |10.02
|15.05 |16.45 |18.12 | 2044 | 22.18 | 23.46 |23.27 |2151 |20.02 |1817 |1535 |14.29
1310955 | 0827 |0651 |06.02 |0419 |0258 0329 |0505 |06.37 |08.03 |08.40 |10.04
| 1508 |16.48 |18.15 |20.47 |22.221  |23.47 |23.25 |21.48 |1959 |18.13 |1532 |14.28
1410952 | 08.24 |06.48 |0558 |04.16 |0256 |03.32 |05.08 |06.40 |08.06 |08.44 |10.06
|1511 |1651 | 18.18 | 20.50 | 22.24 | 23.49 |23.22 |21.44 |1955 |1810 |1529 |14.28
15]09.50 |08.20 |06.44 |0555 |04.13 |0255 |03.35 |0511 |06.43 |08.09 |08.47 |10.07
|1514 |1654 |18.21 | 2053 | 22.28 |2350 |23.19 |21.41 |1952 |18.06 |1526 |14.27

16 |1 09.48 | 08.17 |06.41 |0551 |04.09 |0255 |03.38 |0514 |06.46 |08.12 |08.50 | 10.09
|15.17 16558 | 18.24 | 2056 | 22.31 | 2351 | 2317 |21.37 |19.48 |18.03 |1523 |14.26
17109.46 | 08.14 |06.37 |0548 |04.06 |0254 |03.41 |0517 |06.48 |08.15 |0853 |10.10
|15.20 |17.01 |18.27 | 2059 | 22.34 | 2352 |23.14 |21.34 |19.45 |1759 |1520 |14.26
18109.43 |08.10 |06.34 |0544 |04.03 |0254 |03.44 |0521 |0651 |08.18 |0857 |10.11
|15.23 |17.04 ]18.30 |21.02 |22.37 |2353 |23.11 |21.30 |19.41 |17.56 |15.18 |14.26
19109.41 |08.07 |06.30 |0541 |04.00 |0253 |03.47 |0524 |06.54 |08.21 |09.00 |10.12
|1526 |17.07 |18.32 |21.05 |22.40 |2354 |23.08 |21.27 |19.37 |1753 |1515 |14.26
20109.38 |08.04 |0627 |0537 |0357 |0253 |0350 |05.27 |0657 |08.24 |09.03 |10.13
|1529 1710 |18.35 |21.08 |22.44 |2355 |23.05 |21.23 |19.34 |17.49 |1512 |14.26
2110936 |08.00 |0623 |0534 |0354 |0253 |0353 |0530 |07.00 |08.28 |09.06 |10.14
|15.32 1713 |18.38 | 21.11 | 2247 |2355 |23.02 |21.20 |19.30 |17.46 |15.10 |14.26
2210933 |07.57 0620 |0530 |0351 |0254 |0356 |0533 |07.03 |08.31 |09.09 |10.15
|15.36 | 17.17 | 1841 |21.14 |22.550 |2355 |2259 |21.16 |19.27 |17.42 |15.07 | 14.27
2310930 |07.54 |06.16 |0527 |03.48 |0254 |0359 |0536 |07.05 |08.34 |09.12 |10.15
| 1539 |17.20 | 18.44 |21.17 |2253 |2355 |2256 |21.13 |19.23 |17.39 |15.04 | 14.27
2410928 |07.50 |06.13 |05.23 |03.45 |0255 |0402 [0539 |07.08 |08.37 |09.15 |10.16
|1542 |17.23 |18.47 |21.20 |22.56 |2355 |2253 |21.09 |19.20 |17.36 |15.02 |14.28
25109.25 | 07.47 |06.09 |0520 |03.42 |0256 |0405 |0542 |07.11 |07.40 [09.19 |10.16
| 1545 |17.26 | 1850 | 21.24 | 2259 | 2355 |2250 |21.06 |19.16 |16.32 |1459 |14.29
2610922 |07.43 |06.06 |05.16 |03.39 |0257 |04.08 |0545 |07.14 |07.43 |09.22 |10.16
|1549 |17.29 |18.53 | 21.27 |23.02 |2354 |22.47 |21.02 |19.13 |1629 |1457 |14.30
2710919 |07.40 |06.02 |0513 |03.36 |0258 |04.12 |05.48 |07.17 |07.46 |09.25 |10.16
|1552  |17.32 | 1856 | 21.30 | 23.05 |2353 |22.44 |2059 |19.09 |16.26 |1455 |14.31
2810916 |07.37 |0559 |05.10 |03.33 |0259 |04.15 |0551 |07.20 |07.49 |09.28 |10.15
| 1555 |17.35 | 18.59  |21.33 | 23.08 |23.53 |22.41 | 2055 |19.06 |16.22 |1452 |14.32

29 | 09.14 | | 06.55 | 05.06 ] 03.31 | 03.00 | 04.18 | 05.54 | 07.23 | 07.52 ] 09.30 | 10.15
| 15.58 | | 20.02 | 21.36 | 23.11 | 23.52 | 22.38 | 20.52 | 19.02 | 16.19 | 14.50 | 14.33
30 | 09.11 | | 06.51 | 05.03 | 03.28 | 03.00 | 04.21 | 05.57 | 07.25 | 07.56 ] 09.33 | 10.15
| 16.02 | | 20.05 | 21.39 | 23.14 | 23.50 | 22.34 | 20.48 | 18.59 | 16.16 | 14.48 | 14.35
31 ]09.08 | | 06.48 | ] 03.25 | | 04.24 | 05.59 | | 07.59 | | 10.14
]16.05 | 120.08 | |23.17 | |2231  |20.45 | 116.13 | | 14.37
Potential sun hours | 172 | 238 | 363 | 451 | 568 | 622 | 607 | 508 | 393 | 305 | 199 | 138
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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke I_‘urest) WTG: 2(_) - VESTAS V126-3.3 GndStr_eame 3300 1_26.0 10! hub: 137,0 m (TOT: 200,0 m) (2)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February|March |April | May ]June | July JAugust |Septembg¢October |NovembefDecember

111013  ]09.05 |07.33 | 06.44 |0459 |03.23 |03.02 |0427 |06.02 |07.28 |08.02 |09.36
|14.39 1608 |17.38 | 2011 | 21.42 |23.20 |23.49 |2228 |20.41 |1855 |16.09 |14.46
211012 |09.02 |07.30 |06.41 |0456 |03.20 |03.04 |0431 |06.05 |07.31 |08.05 |09.39
|14.41  |16.12 | 1741 | 2014 | 21.46 | 23.23 | 23.48 |2225 |20.38 |1852 |16.06 |14.44
311011 | 0859 |07.26 |06.37 |0452 |03.18 |03.06 |04.34 |06.08 |07.34 |08.08 |09.42
| 1443 |16.15 | 17.44 | 2017 | 21.49 |23.25 |23.46 |2221 |20.34 |18.48 |16.03 |14.42
411010 |0856 |07.23 |06.34 |04.49 |03.15 |03.08 |0437 |06.11 |07.37 |08.11 |09.44
| 1445 |16.18 | 17.48 |20.20 |21.52 |23.28 |23.44 |2218 |20.31 |18.44 |16.00 |14.40
511008 |0852 |07.19 |06.30 |04.46 |03.13 |03.10 |04.40 |06.14 |07.40 |08.15 | 09.47
|14.47 1622 |17.51 2023 |21.55 |23.30 |2342 |2215 |2027 |18.41 |1557 |14.38
6]10.07 |08.49 |07.16 |06.27 |04.42 |03.11 |03.12 |04.43 |06.17 |07.43 |08.18 | 09.49
| 1450 |16.25 | 17.54 |20.26 | 21.58 |23.33 |23.41 |2211 |2023 |18.37 |1553 |14.37
711005 |08.46 |07.12 |06.23 |0439 |03.09 |03.14 |04.46 |06.20 |07.46 |08.21 |09.52
| 1452 1628 | 17.57 | 20.29 | 22.02 |23.35 |23.39 |22.08 |20.20 |18.34 |1550 |14.35
8]10.04 |08.43 |07.09 |06.20 |0436 |03.07 |03.16 |0450 |06.23 |07.49 |08.24 | 09.54
| 1455 1631 | 18.00 |20.32 |22.05 |23.38 |23.36 |22.05 |20.16 |18.31 |15.47 |14.34
9]10.02 |0840 |07.05 |06.16 |0432 |03.05 |03.19 |0453 |06.26 |07.52 |08.27 |09.56
| 1457 1635 |18.03 |20.35 |22.08 |23.40 |23.34 |22.01 |20.13 |1827 |15.44 |14.32
10110.00 | 08.37 | 07.02 |06.13 |04.29 |03.03 |0321 |0456 |06.28 |07.55 |08.31 |09.58
| 1500 |16.38 |18.06 |20.38  |22.11 |23.42 |23.32 |2158 |20.09 |1824 |1541 |1431
11]09.58 | 08.33 | 0658 |06.09 |04.26 |03.02 0324 |0459 |06.31 |07.57 |08.34 |10.00
|15.02 |16.41 |18.09 |20.41 |22.15 |23.44 |23.30 |2154 |20.06 |1820 |15.38 |14.30
12]09.56 |08.30 |0655 |06.05 |0422 |03.00 0327 |0502 |06.34 |08.00 |08.37 |10.02
|15.05 |16.45 |18.12 | 2044 | 22.18 | 23.45 |2327 |2151 |20.02 |1817 |1535 |14.29
13]109.54 | 0827 |0651 |06.02 |0419 |0258 |03.30 |05.05 |06.37 |08.03 |08.40 |10.04
| 1508 |16.48 |18.15 |20.47 |22.21  |23.47 |23.25 |21.48 |1959 |18.13 |1532 |14.28
1410952 | 08.24 |06.48 |0558 |04.16 |0257 |03.32 |05.08 |06.40 |08.06 |08.44 |10.06
|1511 |1651 | 18.18 | 20.50 | 22.24 | 23.49 |23.22 |21.44 |1955 |1810 |1529 |14.28
15]09.50 |08.20 |06.44 |0555 |04.13 |0256 |03.35 |0511 |06.43 |08.09 |08.47 |10.07
|1514 |1654 |18.21 | 2053 | 22.28 |2350 |23.19 |21.41 |1952 |18.06 |1526 |14.27

16 |1 09.48 | 08.17 |06.41 |0551 |04.09 |0255 |03.38 |0514 |06.46 |08.12 |08.50 | 10.09
|15.17 16558 | 18.24 | 2056 | 22.31 | 2351 | 2317 |21.37 |19.48 |18.03 |1523 |14.26
17109.46 |08.14 |06.37 |0548 |04.06 |0254 |03.41 |0518 |06.48 |08.15 |0853 |10.10
1520 |17.01 |18.27 | 2059 | 22.34 | 2352 |23.14 |21.34 |19.44 |1759 |1521 |14.26
18109.43 |08.10 |06.34 |0544 |04.03 |0254 |03.44 |0521 |0651 |08.18 |0857 |10.11
|15.23 |17.04 |18.29  |21.02 |22.37 |2353 |23.11 |21.30 |19.41 |17.56 |15.18 |14.26
19109.41 |08.07 |06.30 |0541 |04.00 |0254 |03.47 |0524 |0654 |08.21 |09.00 |10.12
|1526 |17.07 ]18.32 |21.05 |22.40 |2354 |23.08 |21.27 |19.37 |1753 |1515 |14.26
20109.38 |08.04 |0627 |0537 |0357 |0253 |0350 |05.27 |0657 |08.24 |09.03 |10.13
|1529 1710 |18.35 |21.08 |22.44 |2354 |23.05 |21.23 |19.34 |17.49 |1512 |14.26
2110936 |08.00 |0623 |05.34 |0354 |0254 |0353 [0530 |07.00 |08.27 |09.06 |10.14
|15.32 1713 |18.38 | 21.11 | 2247 |2355 |23.02 |21.20 |19.30 |17.46 |15.10 |14.26
2210933 |07.57 0620 |0530 |0351 |0254 |0356 |0533 |07.03 |08.31 |09.09 |10.15
|15.36 | 17.17 | 1841 |21.14 |22.550 |2355 |2259 |21.16 |19.27 |17.42 |15.07 | 14.27
2310930 |07.54 |06.16 |0527 |03.48 |0254 |0359 |0536 |07.05 |08.34 |09.12 |10.15
| 1539 |17.20 | 18.44 |21.17 |2253 |2355 |2256 |21.13 |19.23 |17.39 |15.04 | 14.27
2410928 |07.50 |06.13 |05.23 |03.45 |0255 |0402 [0539 |07.08 |08.37 |09.15 |10.15
|1542 |17.23 |18.47 |21.20 |22.56 |2355 |2253 |21.09 |19.20 |17.36 |15.02 |14.28
25109.25 | 07.47 |06.09 |0520 |03.42 |0256 |0405 |0542 |07.11 |07.40 |09.18 |10.16
| 1545 |17.26 | 18.50 | 21.24 | 2259  |2354 |2250 |21.06 |19.16 |16.32 |1459 |14.29
2610922 |07.43 |06.06 |05.16 |03.39 |0257 |04.09 |0545 |07.14 |07.43 |09.22 |10.16
| 1549 |17.29 |18.53  |21.27 |23.02 |2354 |22.47 |21.02 |19.13 |1629 |1457 |14.30
2710919 |07.40 |06.02 |0513 |03.36 |0258 |04.12 |05.48 |07.17 |07.46 |09.25 |10.16
|1552  |17.32 | 1856 | 21.30 | 23.05 |2353 |22.44 |2059 |19.09 |16.26 |1455 |14.31
2810916 |07.37 |0559 |05.10 |03.33 |0259 |04.15 |0551 |07.20 |07.49 |09.27 |10.15
| 1555 |17.35 |18.59  |21.33 | 23.08 |23.52 |22.41 |2055 |19.06 |16.22 |1452 |14.32

29 | 09.14 | | 06.55 | 05.06 ] 03.31 | 03.00 | 04.18 | 05.54 | 07.23 | 07.52 ] 09.30 | 10.15
| 15.58 | | 20.02 | 21.36 | 23.11 | 23.51 | 22.38 | 20.52 | 19.02 | 16.19 | 14.50 | 14.34
30 | 09.11 | | 06.51 | 05.03 | 03.28 | 03.00 | 04.21 | 05.56 | 07.25 | 07.55 ] 09.33 | 10.14
| 16.02 | | 20.05 | 21.39 | 23.14 | 23.50 | 22.34 | 20.48 | 18.59 | 16.16 | 14.48 | 14.35
31 ]09.08 | | 06.48 | ] 03.25 | | 04.24 | 05.59 | | 07.59 | | 10.14
]16.05 | 120.08 | |23.17 | |2231  |20.45 | 116.13 | | 14.37
Potential sun hours | 172 | 238 | 363 | 451 | 568 | 622 | 607 | 508 | 393 | 305 | 199 | 139
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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke I_‘urest) WTG: 2% - VESTAS V126-3.3 GndStr_eame 3300 1_26.0 10! hub: 137,0 m (TOT: 200,0 m) (3)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February|March |April | May ]June | July JAugust |Septembg¢October |NovembefDecember

111013  ]09.05 |07.33 | 06.44 |0459 |03.23 |03.02 |0427 |06.02 |07.28 |08.02 |09.36
|14.39 1608 |17.38 | 2011 | 21.42 |23.20 |23.49 |2228 |20.41 |1855 |16.09 |14.46
211012 |09.02 |07.30 |06.41 |0456 |03.20 |03.04 |0431 |06.05 |07.31 |08.05 |09.39
|14.41  |16.12 | 1741 | 2014 | 21.46 | 23.23 | 23.48 |2225 |20.38 |1851 |16.06 |14.44
311011 | 0859 |07.26 |06.37 |0452 |03.18 |03.05 |04.34 |06.08 |07.34 |08.08 |09.42
| 1443 |16.15 | 17.44 | 2017 | 21.49 |23.25 |23.46 |2221 |20.34 |18.48 |16.03 |14.42
411010 |0856 |07.23 |06.34 |04.49 |03.15 |03.07 |0437 |06.11 |07.37 |08.11 |09.44
| 1445 |16.18 | 17.47 |2020 |21.52 |23.28 |23.44 |2218 |20.31 |18.44 |16.00 |14.40
511008 |0852 |07.19 |06.30 |04.46 |03.13 |03.09 |04.40 |06.14 |07.40 |08.15 | 09.47
|14.47 1622 |17.51 2023 |21.55 |23.31 |2343 |2215 |2027 |18.41 |1556 |14.38
6]10.07 |08.49 |07.16 |06.27 |04.42 |03.11 |03.12 |04.43 |06.17 |07.43 |08.18 | 09.49
| 1449 |16.25 |17.54 |20.26 |21.59 |23.33 |23.41 |2211 |2023 |1837 |1553 |14.37
711005 |08.46 |07.12 |06.23 |0439 |03.09 |03.14 |04.46 |06.20 |07.46 |08.21 |09.52
| 1452 1628 | 17.57 | 20.29 | 22.02 |23.35 |23.39 |22.08 |20.20 |18.34 |1550 |14.35
8]110.04 |08.43 |07.09 |06.20 |0435 |03.07 |03.16 |04.49 |06.23 |07.49 |08.24 | 09.54
| 1454 1631 |18.00 |20.32 |22.05 |23.38 |23.37 |22.05 |20.16 |18.30 |15.47 |14.34
9]10.02 |0840 |07.05 |06.16 |0432 |03.05 |03.19 |0453 |06.25 |07.52 |08.27 |09.56
| 1457 1635 |18.03 |20.35 |22.08 |23.40 |23.34 |22.01 |20.13 |1827 |15.44 |14.32
10110.00 | 08.37 | 07.02 |06.12 |0429 |03.03 |0321 |0456 |06.28 |07.54 |0831 |09.58
| 1500 |16.38 |18.06 |20.38  |22.11 |23.42 |23.32 |2158 |20.09 |1824 |1541 |1431
11]09.58 |08.33 | 0658 |06.09 |04.25 |03.02 0324 |0459 |06.31 |07.57 |08.34 |10.00
|15.02 |16.41 |18.09 |20.41 |22.15 |23.44 |23.30 |2154 |20.06 |1820 |15.38 |14.30
1210957 |08.30 |0655 |06.05 |0422 |03.00 0327 |0502 |06.34 |08.00 |08.37 |10.02
|15.05 | 1644 |18.12 | 2044 | 22.18 | 23.46 | 2327 |2151 |20.02 |1817 |1535 |14.29
13]109.54 | 0827 |0651 |06.02 |0419 |0257 0329 |0505 |06.37 |08.03 |08.40 |10.04
| 1508 |16.48 |18.15 |20.47 |22.221 | 23.47 |23.25 |21.48 |1959 |18.13 |1532 |14.28
1410952 | 08.24 |06.48 |0558 |04.16 |0256 |03.32 |05.08 |06.40 |08.06 |08.44 |10.06
|1511 |1651 | 18.18 | 20.50 | 22.24 | 23.49 |23.22 |21.44 |1955 |1810 |1529 |14.27
15]09.50 |08.20 |06.44 |0555 |0412 |0255 |03.35 |0511 |06.43 |08.09 |08.47 |10.07
|1514 |1654 |18.21 | 2053 | 22.28 |2350 |23.19 |21.41 |1952 |18.06 |1526 |14.27

16 |1 09.48 | 08.17 |06.41 |0551 |04.09 |0255 |03.38 |0514 |06.45 |08.12 |08.50 |10.09
|15.17 |1657 |18.24 | 2056 | 22.31  |2351 |23.17 |21.37 |19.48 |18.03 |1523 |14.26
17109.46 | 0814 |06.37 |0548 |04.06 |0254 |03.41 |0517 |06.48 |08.15 |0853 |10.10
|1520 |17.01 |18.26 | 20.59 | 22.34 | 2352 |23.14 |21.34 |19.44 |1759 |1520 |14.26
18109.43 |08.10 |06.34 |0544 |04.03 |0254 |03.44 |0520 |0651 |08.18 |0857 |10.11
|15.23 |17.04 |18.29  |21.02 |22.37 |2353 |23.11 |21.30 |19.41 |17.56 |15.18 |14.26
19109.41 |08.07 |06.30 |0541 |04.00 |0253 |03.47 |0524 |06.54 |08.21 |09.00 |10.12
|1526 |17.07 |18.32 |21.05 |22.40 |2354 |23.08 |21.27 |19.37 |1753 |1515 |14.26
20109.38 |08.04 |0627 |0537 |0357 |0253 |0350 |05.27 |0657 |08.24 |09.03 |10.13
|1529 1710 |18.35 |21.08 |22.44 |2355 |23.05 |21.23 |19.34 |17.49 |1512 |14.26
2110936 |08.00 |0623 |05.34 |0354 |0253 |0353 |0530 |07.00 |08.27 |09.06 |10.14
|15.32 |17.13 |18.38 | 21.11 | 2247 |2355 |23.02 |21.20 |19.30 |17.46 |15.09 |14.26
2210933 |07.57 0620 |0530 |0351 |0254 |0356 |0533 |07.03 |08.31 |09.09 |10.15
|15.36 | 17.17 | 1841 |21.14 |22.550 |2355 |2259 |21.16 |19.27 |17.42 |15.07 | 14.27
2310930 |07.54 |06.16 |0527 |03.48 |0254 |0359 |0536 |07.05 |08.34 |09.12 |10.15
| 1539 |17.20 | 18.44 |21.17 |2253 |2355 |2256 |21.13 |19.23 |17.39 |15.04 | 14.27
2410928 |07.50 |06.13 |05.23 |03.45 |0255 |0402 [0539 |07.08 |08.37 |09.15 |10.16
|1542 |17.23 |18.47 |21.20 |22.56 |2355 |2253 |21.09 |19.20 |17.36 |15.02 |14.28
25109.25 | 07.47 |06.09 |0520 |03.42 |0255 |0405 |0542 |07.11 |07.40 [09.19 |10.16
| 1545 |17.26 | 1850 | 21.24 | 2259 | 2355 |2250 |21.06 |19.16 |16.32 |1459 |14.29
2610922 |07.43 |06.06 |05.16 |03.39 |0256 |04.08 |0545 |07.14 |07.43 |09.22 |10.16
| 1549 |17.29 |18.53 | 21.27 |23.02 |2354 |22.47 |21.02 |19.13 |1629 |1457 |14.30
2710919 |07.40 |06.02 |0513 |03.36 |0258 |04.12 |05.48 |07.17 |07.46 |09.25 |10.16
|1552  |17.32 | 1856 | 21.30 | 23.05 |23.53 |22.44 |2059 |19.09 |16.26 |1454 |14.31
2810916 |07.37 |0558 |05.09 |03.33 |0259 |04.15 |0551 |07.20 |07.49 |09.28 |10.15
| 1555 |17.35 | 18.59  |21.33 | 23.08 |23.53 |22.41 | 2055 |19.06 |16.22 |1452 |14.32

29 | 09.14 | | 06.55 | 05.06 ] 03.30 | 03.00 | 04.18 | 05.53 | 07.23 | 07.52 ] 09.30 | 10.15
| 15.58 | | 20.02 | 21.36 | 23.11 | 23.52 | 22.38 | 20.52 | 19.02 | 16.19 | 14.50 | 14.33
30 | 09.11 | | 06.51 | 05.03 | 03.28 | 03.00 | 04.21 | 05.56 | 07.25 | 07.55 ] 09.33 | 10.15
| 16.02 | | 20.05 | 21.39 | 23.14 | 23.50 | 22.34 | 20.48 | 18.58 | 16.16 | 14.48 | 14.35
31 ]09.08 | | 06.48 | ] 03.25 | | 04.24 | 05.59 | | 07.59 | | 10.14
]16.05 | 120.08 | |23.17 | |2231  |20.45 | 116.13 | | 14.37
Potential sun hours | 172 | 238 | 363 | 451 | 568 | 622 | 607 | 508 | 393 | 305 | 199 | 138
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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke I_‘urest) WTG: 22_ - VESTAS V126-3.3 GndStr_eame 3300 1_26.0 10! hub: 137,0 m (TOT: 200,0 m) (4)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February|March |April | May ]June | July JAugust |Septembg¢October |NovembefDecember

111013  ]09.05 |07.33 | 06.44 |0459 |03.22 |03.02 |0427 |06.02 |07.28 |08.02 |09.36
|14.39 1608 |17.38 | 2011 | 21.42 |23.20 |23.49 |2228 |20.41 |1855 |16.09 |14.46
211012 ]09.02 |07.30 |06.41 |0456 |03.20 |03.03 |0430 |06.05 |07.31 |08.05 |09.39
|14.41  |16.12 | 1741 | 2014 | 21.46 | 23.23 | 23.48 |2224 |20.38 |1851 |16.06 |14.44
311011 | 0859 |07.26 |06.37 |0452 |03.18 |03.05 |04.34 |06.08 |07.34 |08.08 |09.42
| 1443 |16.15 | 17.44 | 2017 | 21.49 |23.25 |23.46 |2221 |20.34 |18.48 |16.03 |14.42
411010 |0855 |07.23 |06.34 |04.49 |03.15 |03.07 |0437 |06.11 |07.37 |08.11 |09.44
| 1445 |16.18 | 17.47 2020 |21.52 |23.28 |23.44 |2218 |20.30 |18.44 |16.00 | 14.40
5]10.08 |0852 |07.19 |06.30 |04.45 |03.13 |03.09 |04.40 |06.14 |07.40 |08.15 | 09.47
|14.47 1621 |17.50 |20.23 | 2155 |23.30 |23.43 |2215 |2027 |18.41 |1556 |14.38
6]10.07 |08.49 |07.16 |06.27 |04.42 |03.11 |03.12 |04.43 |06.17 |07.43 |08.18 | 09.49
| 1449 |16.25 |17.53 |20.26 | 21.58 |23.33 |23.41 |2211 |2023 |1837 |1553 |14.37
711005 |08.46 |07.12 |06.23 |0439 |03.09 |03.14 |04.46 |06.20 |07.46 |08.21 | 09.52
| 1452 1628 | 17.57 | 20.29 | 22.02 |23.35 |23.39 |22.08 |20.20 |18.34 |1550 |14.35
8]110.04 |08.43 |07.09 |06.19 |0435 |03.07 |03.16 |04.49 |06.23 |07.49 |08.24 | 09.54
| 1454 1631 |18.00 |20.32 |22.05 |23.38 |23.36 |22.04 |20.16 |18.30 |15.47 |14.34
9]10.02 |0840 |07.05 |06.16 |0432 |03.05 |03.19 |0453 |06.25 |07.51 |08.27 |09.56
| 1457 1635 |18.03 |20.35 |22.08 |23.40 |23.34 |22.01 |20.13 |1827 |15.44 |14.32
10110.00 | 08.37 | 07.02 |06.12 |0429 |03.03 |0321 |0456 |06.28 |07.54 |0831 |09.58
| 1500 |16.38 |18.06 |20.38  |22.11 |23.42 |23.32 |2158 |20.09 |1823 |1541 |1431
11]09.58 | 08.33 | 0658 |06.09 |04.25 |03.01 |0324 |0459 |06.31 |07.57 |08.34 |10.00
|15.02 |16.41 |18.09 |20.41 |22.15 |23.44 |23.30 |2154 |20.06 |1820 |15.38 |14.30
12]09.56 |08.30 |0655 |06.05 |0422 |03.00 0327 |0502 |06.34 |08.00 |08.37 |10.02
|15.05 | 1644 |18.12 | 2044 | 22.18 | 23.46 | 2327 |2151 |20.02 |1817 |1535 |14.29
13]109.54 | 0827 |0651 |06.02 |0419 |0257 0329 |0505 |06.37 |08.03 |08.40 |10.04
| 1508 |16.48 |18.15 |20.47 |22.221 | 23.47 |23.25 |21.47 |1959 |1813 |1532 |14.28
1410952 | 08.24 |06.48 |0558 |04.16 |0256 |03.32 |05.08 |06.40 |08.06 |08.44 |10.06
|1511 |1651 | 18.18 | 20.50 | 22.24 | 23.49 |23.22 |21.44 |1955 |1810 |1529 |14.27
15]09.50 |08.20 |06.44 |0555 |0412 |0255 |03.35 |0511 |06.43 |08.09 |08.47 |10.07
|15.14 |1654 |18.20 | 20.53 | 22.28 |2350 |23.19 |21.41 |1951 |18.06 |1526 |14.27

16 |1 09.48 | 08.17 |06.41 |0551 |04.09 |0255 |03.38 |0514 |06.45 |08.12 |08.50 | 10.09
|15.17 |1657 |18.23 | 2056 | 22.31  |2351 |23.17 |21.37 |19.48 |18.03 |1523 |14.26
17109.45 |08.14 |06.37 |0548 |04.06 |0254 |03.41 |0517 |06.48 |08.15 |0853 |10.10
|1520 |17.01 |18.26 | 20.59 | 22.34 | 2352 |23.14 |21.34 |19.44 |1759 |1520 |14.26
18109.43 |08.10 |06.34 |0544 |04.03 |0254 |03.44 |0520 |0651 |08.18 |08.56 |10.11
|15.23 |17.04 |18.29  |21.02 |22.37 |2353 |23.11 |21.30 |19.41 |17.56 |15.18 |14.26
19109.41 |08.07 |06.30 |0541 |04.00 |0253 |03.47 |0523 |0654 |08.21 |09.00 |10.12
|1526 |17.07 ]18.32 |21.05 |22.40 |2354 |23.08 |21.27 |19.37 |1752 |1515 |14.26
20109.38 |08.04 |0627 |0537 |0357 |0253 |0350 |0526 |0657 |08.24 |09.03 |10.13
|1529 1710 |18.35 |21.08 |22.44 |2354 |23.05 |21.23 |19.34 |17.49 |1512 |14.26
2110936 |08.00 |0623 |0534 |0354 |0253 |0353 [0530 |07.00 |08.27 |09.06 |10.14
|15.32 |17.13 |18.38 | 21.11 | 2247 |2355 |23.02 |21.20 |19.30 |17.46 |15.09 |14.26
2210933 |07.57 0620 |0530 |0351 |0254 |0356 |0533 |07.02 |08.30 |09.09 |10.15
|15.35 |17.16 | 18.41 |21.14 |22.50 |2355 |2259 |21.16 |19.27 |17.42 |15.07 | 14.27
2310930 |07.54 |06.16 |0527 |03.48 |0254 |0359 |0536 |07.05 |08.34 |09.12 |10.15
| 1539 |17.20 | 18.44 |21.17 |2253 |2355 |2256 |21.13 |19.23 |17.39 |15.04 | 14.27
2410928 |07.50 |06.13 |05.23 |03.45 |0255 |0402 [0539 |07.08 |08.37 |09.15 |10.15
|1542 |17.23 |18.47 |21.20 |22.56 |2355 |2253 |21.09 |19.20 |17.36 |15.02 |14.28
25109.25 | 07.47 |06.09 |0520 |03.42 |0255 |0405 |0542 |07.11 |07.40 |09.18 |10.16
|1545 |17.26 | 1850 | 21.23 | 2259 | 2355 |2250 |21.06 |19.16 |16.32 |1459 |14.29
2610922 |07.43 |06.05 |05.16 |03.39 |0256 |04.08 |0545 |07.14 |07.43 |09.21 |10.16
|1548 |17.29 |18.53 | 21.27 |23.02 |2354 |22.47 |21.02 |19.13 |1629 |1457 |14.30
2710919 |07.40 |06.02 |05.13 |03.36 |0257 |04.11 |05.47 |07.17 |07.46 | 09.24 |10.16
|1552  |17.32 | 1856 | 21.30 | 23.05 |23.53 |22.44 |2059 |19.09 |16.26 |1454 |14.31
2810916 |07.36 |0558 |05.09 |03.33 |0259 |0415 |0550 |07.20 |07.49 |09.27 |10.15
| 1555 |17.35 | 18.59  |21.33 | 23.08 |23.52 |22.41 |2055 |19.05 |16.22 |1452 |14.32

29 ] 09.13 | | 06.55 | 05.06 ] 03.30 | 03.00 | 04.18 | 05.53 | 07.22 | 07.52 ] 09.30 | 10.15
| 15.58 | | 20.02 | 21.36 | 23.11 | 23.51 |1 22.37 | 20.52 | 19.02 | 16.19 | 14.50 | 14.33
30 | 09.11 | | 06.51 | 05.03 | 03.28 | 03.00 | 04.21 | 05.56 | 07.25 | 07.55 ] 09.33 | 10.14
| 16.02 | | 20.05 | 21.39 | 23.14 | 23.50 | 22.34 | 20.48 | 18.58 | 16.16 | 14.48 | 14.35
31 ]09.08 | | 06.48 | ] 03.25 | | 04.24 | 05.59 | | 07.59 | | 10.14
]16.05 | 120.08 | |23.17 | |2231  |20.45 | 116.12 | | 14.36
Potential sun hours | 172 | 238 | 363 | 451 | 568 | 622 | 607 | 508 | 393 | 305 | 199 | 138
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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke I_‘urest) WTG: 2.’_:‘ - VESTAS V126-3.3 GndStr_eame 3300 1_26.0 10! hub: 137,0 m (TOT: 200,0 m) (5)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February|March |April | May ]June | July JAugust |Septembg¢October |NovembefDecember

111013  ]09.05 |07.33 | 06.44 |0459 |03.22 |03.02 |0427 |06.02 |07.28 |08.02 |09.36
|14.39 1608 |17.38 | 2011 | 21.42 |23.20 |23.49 |2228 |20.41 |1855 |16.09 |14.46
211012 ]09.02 |07.30 |06.41 |0456 |03.20 |03.03 |0430 |06.05 |07.31 |08.05 |09.39
|14.41 1611 | 1741 | 2014 | 21.46 | 23.23 | 23.48 |2224 |20.38 |1851 |16.06 |14.44
311011 | 0858 |07.26 |06.37 |0452 |03.18 |03.05 |04.34 |06.08 |07.34 |08.08 |09.41
| 1443 |16.15 | 17.44 | 2017 | 21.49 |23.25 |23.46 |2221 |20.34 |18.48 |16.03 |14.42
411010 |0855 |07.23 |06.34 |04.49 |03.15 |03.07 |0437 |06.11 |07.37 |08.11 |09.44
| 1445 |16.18 | 17.47 2020 |21.52 |23.28 |23.44 |2218 |20.30 |18.44 |16.00 | 14.40
511008 |0852 |07.19 |06.30 |04.45 |03.13 |03.09 |04.40 |06.14 |07.40 |08.14 | 09.47
|14.47 1621 |17.50 |20.23 | 2155 |23.30 |23.42 |2214 |2027 |1841 |1556 |14.38
6]10.07 |08.49 |07.16 |06.26 |04.42 |03.11 |03.12 |04.43 |06.17 |07.43 |08.18 | 09.49
| 1449 |16.25 |17.53 |20.25 |21.58 |23.33 |23.41 |2211 |2023 |1837 |1553 |14.37
711005 |08.46 |07.12 |06.23 |0439 |03.09 |03.14 |04.46 |06.20 |07.46 |08.21 | 09.52
|1452 |16.28 |17.56 |20.28 |22.02 |23.35 |23.38 |22.08 2020 |18.34 |1550 |14.35
8]110.04 |08.43 |07.09 |06.19 |0435 |03.07 |03.16 |04.49 |06.22 |07.48 |08.24 | 09.54
| 1454 1631 |18.00 |20.31  |22.05 |23.37 |23.36 |22.04 |20.16 |18.30 |15.47 |14.34
9]10.02 |0840 |07.05 |06.16 |0432 |03.05 |03.19 |0453 |06.25 |07.51 |08.27 |09.56
| 1457 1635 |18.03 |20.34 | 22.08 |23.40 |23.34 |22.01 |20.13 |1827 |15.44 |14.32
10110.00 | 08.37 | 07.02 |06.12 |0429 |03.03 |0321 |0456 |06.28 |07.54 |0831 |09.58
| 1500 |16.38 |18.06 |20.37 |22.11 |23.42 |23.32 |2158 |20.09 |1823 |1541 |1431
11]09.58 | 08.33 | 0658 |06.09 |04.25 |03.01 |0324 |0459 |06.31 |07.57 |08.34 |10.00
|15.02 |16.41 |18.09 |20.40 |22.15 |23.44 |2329 |2154 |20.06 |1820 |15.38 |14.30
12]09.56 |08.30 |0655 |06.05 |0422 |03.00 0327 |0502 |06.34 |08.00 |08.37 |10.02
|15.05 |16.44 |18.12 | 2043 | 22.18 | 23.45 |23.27 |2151 |20.02 |18.16 |1535 |14.29
13]109.54 | 0827 |0651 |06.02 |0419 |0257 0329 |0505 |06.37 |08.03 |08.40 |10.04
| 1508 |16.48 |18.14 | 2047 |22.21 | 23.47 |23.24 |21.47 |1959 |1813 |1532 |14.28
1410952 | 08.24 |06.48 |0558 |04.16 |0256 |03.32 |05.08 |06.40 |08.06 |08.44 |10.06
|1511 |1651 | 18.17 | 2050 | 22.24 | 23.49 |23.22 |21.44 |1955 |1810 |1529 |14.27
15]09.50 |08.20 |06.44 |0555 |0412 |0255 |03.35 |0511 |06.43 |08.09 |08.47 |10.07
|15.14 |1654 |18.20 | 2053 | 22.27 |2350 |23.19 |21.41 |1951 |18.06 |1526 |14.27

16 |1 09.48 | 08.17 |06.41 |0551 |04.09 |0255 |03.38 |05.14 |06.45 |08.12 |08.50 |10.09
|15.17 |1657 |18.23 | 2056 | 22.31  |2351 |23.17 |21.37 |19.48 |18.03 |1523 |14.26
17109.45 |08.14 |06.37 |0548 |04.06 |0254 |03.41 |0517 |06.48 |08.15 |0853 |10.10
|1520 |17.01 |18.26 | 20.59 | 22.34 | 2352 |23.14 |21.34 |19.44 |1759 |1520 |14.26
18109.43 |08.10 |06.34 |0544 |04.03 |0253 |03.44 |0520 |0651 |08.18 |08.56 |10.11
|15.23 |17.04 |18.29  |21.02 |22.37 |2353 |23.11 |21.30 |19.41 |17.56 |15.18 |14.26
19109.41 |08.07 |06.30 |0541 |04.00 |0253 |03.47 |0523 |0654 |08.21 |09.00 |10.12
|1526 |17.07 ]18.32 |21.05 |22.40 |2354 |23.08 |21.27 |19.37 |1752 |1515 |14.26
20109.38 |08.04 |0627 |0537 |0357 |0253 |0350 |0526 |0657 |08.24 |09.03 |10.13
|1529 1710 |18.35 |21.08 |22.43 |2354 |23.05 |21.23 |19.34 |17.49 |1512 |14.26
2110936 |08.00 |0623 |0534 |0354 |0253 |0353 [0529 |07.00 |08.27 |09.06 |10.14
|15.32 |17.13 |18.38 | 21.11 | 2247 |2355 |23.02 |21.20 |19.30 |17.46 |15.09 |14.26
2210933 |07.57 0620 |0530 |0350 |0254 |0356 |0533 |07.02 |08.30 |09.09 |10.15
|15.35 |17.16 | 18.41 |21.14 |2250 |2355 |2259 |21.16 |19.27 |17.42 |15.07 |14.26
2310930 |07.53 |06.16 |0527 |03.47 |0254 |0359 |0536 |07.05 |08.33 |09.12 |10.15
| 1539 |17.20 | 18.44  |21.17 |2253 |23.55 |2256 |21.13 |19.23 |17.39 |15.04 | 14.27
2410928 |07.50 |06.13 |05.23 |03.45 |0255 |0402 [0539 |07.08 |08.37 |09.15 |10.15
|1542 |17.23 |18.47 |21.20 |22.56 |2355 |2253 |21.09 |19.20 |17.36 |15.02 |14.28
25109.25 | 07.47 |06.09 |0520 |03.42 |0255 |0405 |0542 |07.11 |07.40 |09.18 |10.16
| 1545 |17.26 | 1850 | 21.23 | 2259  |2354 |2250 |21.06 |19.16 |16.32 |1459 |14.29
2610922 |07.43 |06.05 |05.16 |03.39 |0256 |04.08 |0544 |07.14 |07.43 |09.21 |10.16
|1548 |17.29 |18.53  |21.27 |23.02 |2354 |22.47 |21.02 |19.12 |1629 |1457 |14.30
2710919 |07.40 |06.02 |05.13 |03.36 |0257 |0411 |05.47 |07.17 |07.46 | 09.24 |10.16
|1552  |17.32 | 1856 | 21.30 | 23.05 |23.53 |22.44 |2059 |19.09 |16.26 |1454 |14.31
2810916 |07.36 |0558 |05.09 |03.33 |0259 |0415 |0550 |07.20 |07.49 |09.27 |10.15
| 1555 |17.35 | 18.59  |21.33 | 23.08 |23.52 |22.41 |2055 |19.05 |16.22 |1452 |14.32

29 ] 09.13 | | 06.55 | 05.06 ] 03.30 | 03.00 | 04.18 | 05.53 | 07.22 | 07.52 ] 09.30 | 10.15
| 15.58 | | 20.02 | 21.36 | 23.11 | 23.51 |1 22.37 | 20.52 | 19.02 | 16.19 | 14.50 | 14.33
30 | 09.10 | | 06.51 | 05.02 | 03.28 | 03.00 | 04.21 | 05.56 | 07.25 | 07.55 ] 09.33 | 10.14
| 16.02 | | 20.05 | 21.39 | 23.14 | 23.50 | 22.34 | 20.48 | 18.58 | 16.16 | 14.48 | 14.35
31 ]09.08 | | 06.48 | ] 03.25 | | 04.24 | 05.59 | | 07.59 | | 10.14
]16.05 | 120.08 | |23.17 | |2231  |20.45 | 116.12 | | 14.36
Potential sun hours | 172 | 238 | 363 | 451 | 568 | 622 | 607 | 508 | 393 | 305 | 199 | 138
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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke I_‘urest) WTG: 24_1 - VESTAS V126-3.3 GndStr_eame 3300 1_26.0 10! hub: 137,0 m (TOT: 200,0 m) (6)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February|March |April | May ]June | July JAugust |Septembg¢October |NovembefDecember

111013  ]09.04 |07.33 | 06.44 | 0459 |03.22 |03.02 |0427 |06.02 |07.28 |08.02 |09.36
|14.39 |16.08 |17.38 | 2011 | 21.42 |23.20 |23.49 |2228 |20.41 |1855 |16.09 |14.46
211012 ]09.01 |07.29 |06.41 |0456 |03.20 |03.04 |0430 |06.05 |07.31 |08.05 |09.39
|14.41 1611 | 1741 | 2014 | 2145 | 23.22 | 2347 |2224 |20.37 |1851 |16.06 |14.44
311011 | 0858 |07.26 |06.37 |0452 |03.18 |03.05 |04.34 |06.08 |07.34 |08.08 |09.41
| 1443 |16.15 |17.44 2016 |21.49 |23.25 |23.46 |2221 |20.34 |18.48 |16.03 |14.42
411009 |0855 |07.23 |06.34 |04.49 |03.15 |03.07 |0437 |06.11 |07.37 |08.11 |09.44
| 1445 |16.18 | 17.47 2019 |21.52 |23.28 |23.44 |2218 |20.30 |18.44 |16.00 | 14.40
5]10.08 |0852 |07.19 |06.30 |04.45 |03.13 |03.09 |04.40 |06.14 |07.40 |08.14 | 09.47
|14.47 1621 |17.50 |20.22 | 2155 |23.30 |23.42 |2214 |2027 |18.41 |1556 |14.38
6]10.07 |08.49 |07.16 |06.26 |04.42 |03.11 |03.12 |04.43 |06.17 |07.43 |08.18 | 09.49
| 1449 |16.25 |17.53 |20.25 |21.58 |23.33 |23.40 |2211 |20.23 |18.37 |1553 |14.37
711005 |08.46 |07.12 |06.23 |0439 |03.09 |03.14 |04.46 |0620 |07.46 |08.21 |09.51
| 1452 1628 | 17.56 | 20.28 | 22.01 |23.35 |23.38 |22.08 |20.20 |18.34 |1550 |14.35
8]110.04 |08.43 |07.09 |06.19 |0435 |03.07 |03.16 |04.49 |0622 |07.48 |08.24 | 09.54
| 1454 1631 |17.59 | 20.31 | 22.05 |23.37 |23.36 |22.04 |20.16 |18.30 |15.47 |14.34
9]10.02 |0840 |07.05 |06.16 |0432 |03.05 |03.19 |0453 |06.25 |07.51 |08.27 |09.56
| 1457 1635 |18.02 |20.34 | 22.08 |23.39 |23.34 |22.01 |20.13 |1827 |15.44 |14.32
10110.00 | 08.36 | 07.02 |06.12 |0429 |03.03 |0321 |0456 |06.28 |07.54 |08.31 |09.58
|1500 |16.38 |18.05 |20.37 |22.11 |23.42 |23.32 |2158 |20.09 |1823 |1541 |1431
11]09.58 | 08.33 | 0658 |06.09 |04.25 |03.01 |0324 |0459 |06.31 |07.57 |08.34 |10.00
|15.02 |16.41 |18.08 |20.40 |22.14 |23.43 |2329 |2154 |20.06 |1820 |15.38 |14.30
12]09.56 |08.30 |0655 |06.05 |0422 |03.00 0327 |0502 |06.34 |08.00 |08.37 |10.02
|15.05 | 1644 |18.11 | 2043 | 22.18 | 23.45 |23.27 |2151 |20.02 |18.16 |1535 |14.29
13]109.54 | 0827 |0651 |06.02 |0419 |0257 0329 |0505 |06.37 |08.03 |08.40 |10.04
| 1508 |16.48 |18.14 | 2046 |22.21 | 23.47 |23.24 |21.47 |1958 |1813 |1532 |14.28
1410952 |08.23 |06.48 |0558 |04.16 |0256 |03.32 |05.08 |06.40 |08.06 |08.43 |10.06
|1511 |1651 | 18.17 | 2049 | 22.24 | 2348 |2322 |21.44 |1955 |1810 |1529 |14.27
15]09.50 |08.20 |06.44 |0555 |0412 |0255 |03.35 |0511 |06.42 |08.09 |08.47 |10.07
|15.14 |1654 |18.20 | 2052 | 22.27 |2350 |23.19 |21.40 |1951 |18.06 |1526 |14.27

16 |1 09.48 | 08.17 |06.41 |0551 |04.09 |0255 |03.38 |05.14 |06.45 |08.12 |08.50 | 10.09
|15.17 1657 |18.23 | 2056 | 22.31  |2351 | 23.16 |21.37 |19.48 |18.03 |1523 |14.26
17109.45 |08.14 |06.37 |0548 |04.06 |0254 |03.41 |0517 |06.48 |08.15 |0853 |10.10
|1520 |17.01 |18.26 | 20.59 | 22.34 | 2352 |23.14 |21.34 |19.44 |1759 |1520 |14.26
18109.43 |08.10 |06.34 |0544 |04.03 |0254 |03.44 |0520 |0651 |08.18 |08.56 |10.11
|15.23 |17.04 |18.29  |21.02 |22.37 |2353 |23.11 |21.30 |19.41 |17.56 |15.18 |14.26
19109.40 |08.07 |06.30 |0541 |04.00 |0253 |03.47 |0523 |0654 |0821 |0859 |10.12
|1526 |17.07 ]18.32 |21.05 |22.40 |2354 |23.08 |21.27 |19.37 |1752 |1515 |14.26
20109.38 |08.04 |0627 |0537 |0357 |0253 |0350 |0526 |0657 |08.24 |09.03 |10.13
|1529 1710 |18.35 |21.08 |22.43 |2354 |23.05 |21.23 |19.34 |17.49 |1512 |14.26
2110935 |08.00 |0623 |0534 |0354 |0253 |0353 [0529 |07.00 |08.27 |09.06 |10.14
|15.32 1713 |18.38 | 21.11 | 2247 |2355 |23.02 |21.20 |19.30 |17.46 |15.09 |14.26
2210933 |07.57 0620 |0530 |0350 |0254 |0356 |05.32 |07.02 |08.30 |09.09 |10.14
|15.35 |17.16 | 18.41 |21.14 |22.550 |2355 |2259 |21.16 |19.27 |17.42 |15.07 | 14.27
2310930 |07.53 |06.16 |0527 |03.47 |0254 |0359 |0535 |07.05 |08.33 |09.12 |10.15
| 1539 |17.20 | 18.44 |21.17 |2253 |23.55 |2256 |21.13 |19.23 |17.39 |15.04 | 14.27
2410927 |0750 |06.12 |0523 |03.45 |0255 |0402 |[0538 |07.08 |08.36 |09.15 |10.15
|1542 |17.23 |18.47 |21.20 |22.56 |2355 |2253 |21.09 |19.19 |17.36 |15.02 |14.28
25109.25 | 07.47 |06.09 |0520 |03.42 |0255 |0405 |0541 |07.11 |07.40 |09.18 |10.15
| 1545 |17.26 | 1850 | 21.23 | 2259 | 2354 |2250 |21.06 |19.16 |16.32 |1459 |14.29
2610922 |07.43 |06.05 |05.16 |03.39 |0256 |04.08 |05.44 |07.14 |07.43 |09.21 |10.15
|1548 |17.29 |18.53 | 21.26 | 23.02 |2354 |22.47 |21.02 |19.12 |1629 |1457 |14.30
2710919 |07.40 |06.02 |05.13 |03.36 |0258 |04.11 |05.47 |07.17 |07.46 |09.24 |10.15
|1552  |17.32 | 1856 | 21.30 | 23.05 |23.53 |22.44 |2059 |19.09 |16.26 |1454 |14.31
2810916 |07.36 |0558 |05.09 |03.33 |0259 |0415 |0550 |07.20 |07.49 |09.27 |10.15
| 1555 |17.35 | 18.59  |21.33 | 23.08 |23.52 |22.40 |20.55 |19.05 |16.22 |1452 |14.32

29 ] 09.13 | | 06.55 | 05.06 ] 03.30 | 03.00 | 04.18 | 05.53 | 07.22 | 07.52 ] 09.30 | 10.15
| 15.58 | | 20.02 | 21.36 | 23.11 | 23.51 |1 22.37 | 20.52 | 19.02 | 16.19 | 14.50 | 14.33
30 | 09.10 | | 06.51 | 05.02 | 03.28 | 03.00 | 04.21 | 05.56 | 07.25 | 07.55 ] 09.33 | 10.14
| 16.02 | | 20.05 | 21.39 | 23.14 | 23.50 | 22.34 | 20.48 | 18.58 | 16.16 | 14.48 | 14.35
31 ] 09.07 | | 06.48 | ] 03.25 | | 04.24 | 05.59 | | 07.58 | | 10.14
]16.05 | 120.08 | |23.17 | 12231 |20.44 | 116.12 | | 14.36
Potential sun hours | 172 | 238 | 363 | 451 | 568 | 622 | 607 | 508 | 393 | 305 | 199 | 139
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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke I_‘urest) WTG: 2§ - VESTAS V126-3.3 GndStr_eame 3300 1_26.0 10! hub: 137,0 m (TOT: 200,0 m) (7)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February|March |April | May ]June | July JAugust |Septembg¢October |NovembefDecember

111012 ]09.04 |07.33 | 06.44 | 0459 |03.23 |03.02 |0427 |06.02 |07.28 |08.02 |09.36
|14.39 |16.08 |17.38 | 2011 | 21.42 |23.20 |23.49 |2228 |20.41 |1855 |16.09 |14.46
211012 ]09.01 |07.29 |06.41 |0456 |03.20 |03.04 |0430 |06.05 |07.31 |08.05 |09.39
|14.41  |1612 | 1741 | 2013 | 2145 | 23.22 | 2347 |2224 |20.37 |1851 |16.06 |14.44
311010 | 0858 |07.26 |06.37 |0452 |03.18 |03.06 |04.34 |06.08 |07.34 |08.08 |09.41
| 1443 |16.15 | 17.44 | 2016 |21.49 |23.25 |23.46 |2221 |20.34 |18.48 |16.03 |14.42
411009 |0855 |07.23 |06.34 |04.49 |03.15 |03.07 |0437 |06.11 |07.37 |08.11 |09.44
| 1445 |16.18 | 17.47 2019 |21.52 |23.28 |23.44 |2218 |20.30 |18.44 |16.00 | 14.40
5]10.08 |0852 |07.19 |06.30 |04.45 |03.13 |03.10 |04.40 |06.14 |07.40 |08.14 | 09.46
|14.47 1621 |17.50 |20.22 | 2155 |23.30 |23.42 |2214 |2027 |1841 |1556 |14.38
6]10.07 |08.49 |07.16 |06.26 |04.42 |03.11 |03.12 |04.43 |06.17 |07.43 |08.18 | 09.49
| 1449 |16.25 |17.53 |20.25 |21.58 |23.33 |23.40 |2211 |20.23 |18.37 |1553 |14.37
711005 |08.46 |07.12 |06.23 |0439 |03.09 |03.14 |04.46 |0620 |07.45 |0821 |09.51
| 1452 1628 | 17.56 | 20.28 | 22.01 |23.35 |23.38 |22.08 |20.20 |18.34 |1550 |14.35
8]10.03 |08.43 |07.09 |06.19 |0435 |03.07 |03.16 |04.49 |0622 |07.48 |08.24 | 09.54
| 1454 1631 |17.59 | 20.31 | 22.05 |23.37 |23.36 |22.04 |20.16 |18.30 |15.47 |14.34
9]10.02 |0840 |07.05 |06.16 |0432 |03.05 |03.19 |0453 |06.25 |07.51 |08.27 |09.56
| 1457 1635 |18.02 |20.34 | 22.08 |23.39 |23.34 |22.01 |20.13 |1827 |15.44 |14.32
10110.00 | 08.36 | 07.02 |06.12 |0429 |03.03 |0321 |0456 |06.28 |07.54 |08.30 | 09.58
| 1500 |16.38 |18.05 |20.37 |22.1 |23.41 |23.32 |2157 |20.09 |1823 |1541 |1431
11]09.58 | 08.33 | 0658 |06.09 |04.25 |03.02 0324 |0459 |06.31 |07.57 |08.34 |10.00
|15.02 |16.41 |18.08 |20.40 |22.14 |23.43 |2329 |2154 |20.06 |1820 |15.38 |14.30
12]09.56 |08.30 |0655 |06.05 |0422 |03.00 0327 |0502 |06.34 |08.00 |08.37 |10.02
|15.05 | 1644 |18.11 | 2043 | 22.18 | 23.45 |23.27 |2151 |20.02 |18.16 |1535 |14.29
13]109.54 | 0827 |0651 |06.02 |0419 |0258 0329 |0505 |06.37 |08.03 |08.40 |10.04
| 1508 |16.48 |18.14 | 2046 |22.21 | 23.47 |23.24 |21.47 |1958 |1813 |1532 |14.28
1410952 |08.23 |06.48 |0558 |04.16 |0256 |03.32 |05.08 |06.40 |08.06 |08.43 |10.05
|1511 |1651 | 18.17 | 2049 | 2224 | 23.48 |2322 |21.44 |1955 |1810 |1529 |14.27
15]09.50 |08.20 |06.44 |0555 |0412 |0256 |03.35 |0511 |06.42 |08.09 |08.47 |10.07
|15.14 |1654 |18.20 | 2052 |22.27 |2350 |23.19 |21.40 |1951 |18.06 |1526 |14.27

16 |1 09.48 | 08.17 | 06.41 |0551 |04.09 |0255 |03.38 |0514 |06.45 |08.12 |08.50 |10.08
|15.17 |1657 |18.23 | 2055 | 22.30 | 2351 | 23.16 |21.37 |19.48 |18.03 |1523 |14.26
17109.45 |08.13 |06.37 |0548 |04.06 |0254 |03.41 |0517 |06.48 |08.15 |0853 |10.10
|1520 |17.01 |18.26 | 2059 | 22.34 | 2352 |2313 |21.33 |19.44 |1759 |1520 |14.26
18109.43 |08.10 |06.34 |0544 |04.03 |0254 |03.44 |0520 |0651 |08.18 |0856 |10.11
|15.23 |17.04 |18.29  |21.02 |22.37 |2353 |23.11 |21.30 |19.41 |17.56 |15.18 |14.26
19109.40 |08.07 |06.30 |0541 |04.00 |0253 |03.47 |0523 |0654 |0821 |0859 |10.12
|1526 |17.07 |18.32 |21.05 |22.40 |2353 |23.08 |21.27 |19.37 |1752 |1515 |14.26
20109.38 |08.03 |0627 |0537 |0357 |0253 |0350 |[0526 |0657 |08.24 |09.03 |10.13
|1529 1710 |18.35 |21.08 |22.43 |2354 |23.05 |21.23 |19.34 |17.49 |1512 |14.26
2110935 |08.00 |0623 |0534 |0354 |0253 |0353 [0529 |07.00 |08.27 |09.06 |10.14
|15.32 1713 |18.38 | 21.11 | 22.46 |2354 |23.02 |21.20 |19.30 |17.46 |15.09 |14.26
2210933 |07.57 |0620 |0530 |0351 |0254 |0356 |0532 |07.02 |08.30 |09.09 |10.14
|15.36 |17.16 | 18.41 |21.14 |22.50 |2355 |2259 |21.16 |19.27 |17.42 |15.07 | 14.27
2310930 |07.53 |06.16 |0527 |03.48 |0254 |0359 |0536 |07.05 |08.33 |09.12 |10.15
| 1539 |17.20 | 18.44 |21.17 |2253 |23.55 |2256 |21.13 |19.23 |17.39 |15.04 | 14.27
2410927 |0750 |06.12 |0523 |03.45 |0255 |0402 [0539 |07.08 |08.36 |09.15 |10.15
|1542 |17.23 |18.47 |21.20 |22.56 |2354 |2253 |21.09 |19.19 |17.36 |15.02 |14.28
25109.25 | 07.47 |06.09 |0520 |03.42 |0256 |0405 |0541 |07.11 |07.40 |09.18 |10.15
| 1545 |17.26 | 1850 | 21.23 | 2259  |2354 |2250 |21.06 |19.16 |16.32 |1459 |14.29
2610922 |07.43 |06.05 |05.16 |03.39 |0257 |04.08 |05.44 |07.14 |07.43 |09.21 |10.15
|1548 |17.29 |18.53 | 21.26 | 23.02 |2354 |22.47 |21.02 |19.12 |1629 |1457 |14.30
2710919 |07.40 |06.02 |05.13 |03.36 |0258 |04.12 |05.47 |07.17 |07.46 |09.24 |10.15
|1552  |17.32 | 1856 | 21.30 | 23.05 |23.53 |22.44 |2059 |19.09 |16.26 |1454 |14.31
2810916 |07.36 |0558 |05.09 |03.33 |0259 |0415 |0550 |07.19 |07.49 |09.27 |10.15
| 1555 |17.35 |18.59  |21.33 | 23.08 |23.52 |22.40 |20.55 |19.05 |16.22 |1452 |14.32

29 ] 09.13 | | 06.55 | 05.06 ] 03.30 | 03.00 | 04.18 | 05.53 | 07.22 | 07.52 ] 09.30 | 10.15
| 15.58 | | 20.02 | 21.36 | 23.11 | 23.51 |1 22.37 | 20.52 | 19.02 | 16.19 | 14.50 | 14.33
30 | 09.10 | | 06.51 | 05.02 | 03.28 | 03.00 | 04.21 | 05.56 | 07.25 | 07.55 ] 09.33 | 10.14
| 16.02 | | 20.05 | 21.39 | 23.14 | 23.50 | 22.34 | 20.48 | 18.58 | 16.16 | 14.48 | 14.35
31 ] 09.07 | | 06.48 | ] 03.25 | | 04.24 | 05.59 | | 07.58 | | 10.13
]16.05 | 120.08 | |23.17 | 12231 |20.44 | 116.12 | | 14.37
Potential sun hours | 172 | 238 | 363 | 451 | 568 | 621 | 607 | 508 | 393 | 305 | 199 | 139
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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke I_‘urest) WTG: 2(_5 - VESTAS V126-3.3 GndStr_eame 3300 1_26.0 10! hub: 137,0 m (TOT: 200,0 m) (8)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February|March |April | May ]June | July JAugust |Septembg¢October |NovembefDecember

111013  ]09.05 |07.33 | 06.44 |0459 |03.23 |03.02 |0427 |06.02 |07.28 |08.02 |09.36
|14.39 1608 |17.38 | 2011 | 21.42 |23.20 |23.49 |2228 |20.41 |1855 |16.09 |14.46
211012 |09.02 |07.30 |06.41 |0456 |03.20 |03.04 |0431 |06.05 |07.31 |08.05 |09.39
|14.41  |1612 | 1741 | 2014 | 21.46 | 23.23 | 23.47 |2224 |20.38 |1851 |16.06 |14.44
311011 | 0858 |07.26 |06.37 |0452 |03.18 |03.05 |04.34 |06.08 |07.34 |08.08 |09.41
| 1443 |16.15 | 17.44 | 2017 | 21.49 |23.25 |23.46 |2221 |20.34 |18.48 |16.03 |14.42
411010 |0855 |07.23 |06.34 |04.49 |03.15 |03.07 |0437 |06.11 |07.37 |08.11 |09.44
| 1445 |16.18 | 17.47 2020 |21.52 |23.28 |23.44 |2218 |20.30 |18.44 |16.00 | 14.40
511008 |0852 |07.19 |06.30 |04.46 |03.13 |03.10 |04.40 |06.14 |07.40 |08.15 | 09.47
|14.47 1622 |17.50 |20.23 | 2155 |23.30 |23.42 |2215 |2027 |18.41 |1556 |14.38
6]10.07 |08.49 |07.16 |06.27 |04.42 |03.11 |03.12 |04.43 |06.17 |07.43 |08.18 | 09.49
| 1450 |16.25 | 17.54 | 20.26 | 21.58 |23.33 |23.40 |2211 |20.23 |18.37 |1553 |14.37
711005 |08.46 |07.12 |06.23 |0439 |03.09 |03.14 |0446 |0620 |07.46 |08.21 | 09.52
| 1452 1628 | 17.57 | 20.29 | 22.02 | 23.35 |23.38 |22.08 |20.20 |1834 |1550 |14.35
8]110.04 |08.43 |07.09 |06.20 |0435 |03.07 |03.16 |04.49 |06.23 |07.49 |08.24 | 09.54
| 1454 1631 |18.00 |20.32 |22.05 |23.37 |23.36 |22.04 |20.16 |18.30 |15.47 |14.34
9]10.02 |0840 |07.05 |06.16 |0432 |03.05 |03.19 |0453 |06.25 |07.51 |08.27 |09.56
| 1457 1635 |18.03 |20.35 |22.08 |23.40 |23.34 |22.01 |20.13 |1827 |15.44 |14.32
10110.00 | 08.37 | 07.02 |06.12 |0429 |03.03 |0321 |0456 |06.28 |07.54 |0831 |09.58
| 1500 |16.38 |18.06 |20.38  |22.11 |23.42 |23.32 |2158 |20.09 |1823 |1541 |1431
11]09.58 | 08.33 | 0658 |06.09 |04.25 |03.02 0324 |0459 |06.31 |07.57 |08.34 |10.00
|15.02 1641 |18.09 |20.41 |22.15 |23.44 |2329 |2154 |20.06 |1820 |15.38 |14.30
12]09.56 |08.30 |0655 |06.05 |0422 |03.00 0327 |0502 |06.34 |08.00 |08.37 |10.02
|15.05 | 1644 |18.12 | 2044 | 22.18 | 23.45 |2327 |2151 |20.02 |1817 |1535 |14.29
13]109.54 | 0827 |0651 |06.02 |0419 |0258 0329 |0505 |06.37 |08.03 |08.40 |10.04
| 1508 |16.48 |18.15 |20.47 |22.21 | 23.47 |23.24 |21.47 |1959 |1813 |1532 |14.28
1410952 | 08.24 |06.48 |0558 |04.16 |0256 |03.32 |05.08 |06.40 |08.06 |08.44 |10.06
|1511 |1651 | 18.18 | 20.50 | 22.24 | 23.49 |23.22 |21.44 |1955 |1810 |1529 |14.27
15]09.50 |08.20 |06.44 |0555 |0412 |0255 |03.35 |0511 |06.43 |08.09 |08.47 |10.07
|1514 |1654 |18.21 | 2053  |22.27 |2350 |23.19 |21.41 |1951 |18.06 |1526 |14.27

16 |1 09.48 | 08.17 | 06.41 |0551 |04.09 |0255 |03.38 |0514 |06.45 |08.12 |08.50 | 10.09
|15.17 1657 |18.23 | 2056 | 22.31  |2351 | 23.16 |21.37 |19.48 |18.03 |1523 |14.26
17109.45 |08.14 |06.37 |0548 |04.06 |0254 |03.41 |0517 |06.48 |08.15 |0853 |10.10
|1520 |17.01 |18.26 | 20.59 | 22.34 | 2352 |23.14 |21.34 |19.44 |1759 |1520 |14.26
18109.43 |08.10 |06.34 |0544 |04.03 |0254 |03.44 |0520 |0651 |08.18 |08.56 |10.11
|15.23 |17.04 |18.29  |21.02 |22.37 |2353 |23.11 |21.30 |19.41 |17.56 |15.18 |14.26
19109.41 |08.07 |06.30 |0541 |04.00 |0253 |03.47 |0524 |06.54 |08.21 |09.00 |10.12
|1526 |17.07 |18.32 |21.05 |22.40 |2354 |23.08 |21.27 |19.37 |1753 |1515 |14.26
20109.38 |08.04 |0627 |0537 |0357 |0253 |0350 |05.27 |0657 |08.24 |09.03 |10.13
|1529 1710 |18.35 |21.08 |22.43 |2354 |23.05 |21.23 |19.34 |17.49 |1512 |14.26
2110936 |08.00 |0623 |0534 |0354 |0253 |0353 |0530 |07.00 |08.27 |09.06 |10.14
|15.32 |17.13 |18.38 | 21.11 | 2247 |2355 |23.02 |21.20 |19.30 |17.46 |15.09 |14.26
2210933 |07.57 0620 |0530 |0351 |0254 |0356 |0533 |07.03 |08.30 |09.09 |10.15
|15.36 |17.16 | 18.41 |21.14 |22.50 |2355 |2259 |21.16 |19.27 |17.42 |15.07 | 14.27
2310930 |07.54 |06.16 |0527 |03.48 |0254 |0359 |0536 |07.05 |08.34 |09.12 |10.15
| 1539 |17.20 | 18.44 |21.17 |2253 |2355 |2256 |21.13 |19.23 |17.39 |15.04 | 14.27
2410928 |07.50 |06.13 |05.23 |03.45 |0255 |0402 [0539 |07.08 |08.37 |09.15 |10.15
|1542 |17.23 |18.47 |21.20 |22.56 |2355 |2253 |21.09 |19.20 |17.36 |15.02 |14.28
25109.25 | 07.47 |06.09 |0520 |03.42 |0256 |0405 |0542 |07.11 |07.40 |09.18 |10.16
| 1545 |17.26 | 1850 | 21.23 | 2259  |2354 |2250 |21.06 |19.16 |16.32 |1459 |14.29
2610922 |07.43 |06.06 |05.16 |03.39 |0257 |04.08 |0545 |07.14 |07.43 |09.21 |10.16
|1549 |17.29 |18.53  |21.27 |23.02 |2354 |22.47 |21.02 |19.13 |1629 |1457 |14.30
2710919 |07.40 |06.02 |05.13 |03.36 |0258 |04.12 |05.48 |07.17 |07.46 |09.24 |10.15
|1552 |17.32 |18.56 |21.30  |23.05 |23.53 |22.44 |2059 |19.09 |16.26 |14.55 |14.31
2810916 |07.36 |0558 |05.09 |03.33 |0259 |0415 |0551 |07.20 |07.49 |09.27 |10.15
| 1555 |17.35 | 18.59  |21.33 | 23.08 |23.52 |22.41 |2055 |19.05 |16.22 |1452 |14.32

29 ] 09.13 | | 06.55 | 05.06 ] 03.30 | 03.00 | 04.18 | 05.53 | 07.23 | 07.52 ] 09.30 | 10.15
| 15.58 | | 20.02 | 21.36 | 23.11 | 23.51 |1 22.37 | 20.52 | 19.02 | 16.19 | 14.50 | 14.33
30 | 09.11 | | 06.51 | 05.03 | 03.28 | 03.00 | 04.21 | 05.56 | 07.25 | 07.55 ] 09.33 | 10.14
| 16.02 | | 20.05 | 21.39 | 23.14 | 23.50 | 22.34 | 20.48 | 18.58 | 16.16 | 14.48 | 14.35
31 ]09.08 | | 06.48 | ] 03.25 | | 04.24 | 05.59 | | 07.59 | | 10.14
]16.05 | 120.08 | |23.17 | |2231  |20.45 | 116.13 | | 14.37
Potential sun hours | 172 | 238 | 363 | 451 | 568 | 622 | 607 | 508 | 393 | 305 | 199 | 139
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:
Pajukoski tv-hanke FCG Finnish Consulting Group Oy
Osmontie 34, PO Box 950
FI-00601 Helsinki
+358104095666
Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377
SHADOW - Calendar per WTG

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_20230215_YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke I_‘urest) WTG: 2? - VESTAS V126-3.3 GndStr_eame 3300 1_26.0 10! hub: 137,0 m (TOT: 200,0 m) (9)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [LULEA]

P Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
564 412 414 434 580 826 955 1032 927 759 646 672 8221

|January |February|March |April | May ]June | July JAugust |Septembg¢October |NovembefDecember

111012 ]09.04 |07.33 | 06.44 |0459 |0323 |03.02 |0427 |06.02 |07.28 |08.01 |09.36
|14.39 1608 |17.38 | 2011 | 21.42 |23.19 | 2348 |2227 |2041 |1855 |16.09 |14.46
211011  ]09.01 |07.29 |06.41 |0456 |03.20 |03.04 |0431 |06.05 |07.31 |08.05 |09.38
|14.41  |1612 | 1741 | 2013 | 2145 | 23.22 | 2347 |2224 |20.37 |1851 |16.06 |14.44
311010 | 0858 |07.26 |06.37 |0452 |03.18 |03.06 |04.34 |06.08 |07.34 |08.08 |09.41
| 1443 |16.15 |17.44 | 2016 |21.49 |23.25 |23.45 |2221 |20.34 |18.48 |16.03 |14.42
411009 |0855 |07.23 |06.34 |04.49 |03.15 |03.08 |0437 |06.11 |07.37 |08.11 |09.44
| 1445 |16.18 | 17.47 2019 |21.52 |23.27 |23.44 |2218 |20.30 |18.44 |16.00 | 14.40
511008 |0852 |07.19 |06.30 |04.45 |03.13 |03.10 |04.40 |06.14 |07.40 |08.14 | 09.46
|14.47 1621 |17.50 |20.22 | 2155 |23.30 |23.42 |2214 |2027 |1841 |1556 |14.38
6]10.07 |08.49 |07.16 |06.26 |04.42 |03.11 |03.12 |04.43 |06.17 |07.43 |08.17 | 09.49
| 1450 |16.25 |17.53 | 20.25 |21.58 |23.32 |23.40 |2211 |20.23 |18.37 |1553 |14.37
711005 |08.46 |07.12 |06.23 |0439 |03.09 |03.14 |0446 |06.20 |07.45 |0821 |0951
| 1452 1628 | 17.56 | 20.28 | 22.01 |23.35 |23.38 |22.08 |20.20 |18.34 |1550 |14.35
8]10.03 |08.43 |07.09 |06.19 |0435 |03.07 |03.16 |04.49 |0622 |07.48 |08.24 | 09.54
| 1454 1631 |17.59 | 20.31 | 22.05 |23.37 |23.36 |22.04 |20.16 |18.30 |15.47 |14.34
9]10.02 |0840 |07.05 |06.16 |0432 |03.05 |03.19 |0453 |06.25 |07.51 |08.27 |09.56
| 1457 1635 |18.02 |20.34 | 22.08 |23.39 |23.34 |22.01 |20.13 |1827 |15.44 |14.32
10110.00 | 08.36 | 07.02 |06.12 |0429 |03.03 |0321 |0456 |06.28 |07.54 |08.30 | 09.58
| 1500 |16.38 |18.05 |20.37 |22.11 |23.41 |23.31 |2157 |20.09 |1823 |1541 |1431
11]09.58 | 08.33 | 0658 |06.09 |04.25 |03.02 0324 |0459 |06.31 |07.57 |08.34 |10.00
|15.02 |16.41 |18.08 |20.40 |22.14 |23.43 |2329 |2154 |20.05 |1820 |15.38 |14.30
12]09.56 | 08.30 |0655 |06.05 |0422 |03.00 0327 |0502 |06.34 |08.00 |08.37 |10.02
|15.05 | 1644 |18.11 | 2043 | 22.17 | 23.45 |2327 |2151 |20.02 |18.16 |1535 |14.29
13]109.54 | 0827 |0651 |06.02 |0419 |0258 |0329 |0505 |06.37 |08.03 |08.40 |10.04
| 1508 |16.48 |18.14 | 2046 |22.21 | 23.47 |23.24 |21.47 |1958 |1813 |1532 |14.28
1410952 |08.23 |06.48 |0558 |04.16 |0257 |03.32 |05.08 |06.40 |08.06 |08.43 |10.05
|1511 |1651 | 18.17 | 2049  |22.24 | 23.48 |2321 |21.44 |1955 |1810 |1529 |14.27
15]09.50 |08.20 |06.44 |0555 |0412 |0256 |03.35 |0511 |06.42 |08.09 |08.47 |10.07
|15.14 |1654 |18.20 | 2052 | 22.27 | 23.49 |2319 |21.40 |1951 |18.06 |1526 |14.27

16 |1 09.47 | 08.17 |06.41 |0551 |04.09 |0255 |03.38 |0514 |06.45 |08.12 |08.50 |10.08
|15.17 |1657 |18.23 | 2055 | 22.30 | 2351 | 23.16 |21.37 |19.48 |18.03 |1523 |14.26
17109.45 |08.13 |06.37 |0548 |04.06 |0254 |03.41 |0517 |06.48 |08.15 |0853 |10.10
|1520 |17.01 |18.26 | 2059 | 22.34 | 2352 |2313 |21.33 |19.44 |1759 |1520 |14.26
18109.43 |08.10 |06.34 |0544 |04.03 |0254 |03.44 |0520 |0651 |08.18 |0856 |10.11
|15.23 |17.04 |18.29  |21.02 |22.37 |2353 |23.11 |21.30 |19.41 |17.56 |15.18 |14.26
19109.40 |08.07 |06.30 |0541 |04.00 |0254 |03.47 |0523 |06.54 |08.21 |0859 |10.12
|1526 |17.07 ]18.32 |21.05 |22.40 |2353 |23.08 |21.26 |19.37 |1752 |1515 |14.26
20109.38 |08.03 |0627 |0537 |0357 |0253 |0350 |05.26 |0657 |08.24 |09.03 |10.13
|1529 1710 |18.35 |21.08 |22.43 |2354 |23.05 |21.23 |19.34 |17.49 |1512 |14.26
2110935 |08.00 |06.23 |05.34 |0354 |0254 |0353 [0529 |07.00 |08.27 |09.06 |10.14
|15.32 1713 |18.38 | 21.11 | 2246 |2354 |23.02 |21.20 |19.30 |17.46 |15.09 |14.26
2210933 |07.57 |06.19 |0530 |0351 |0254 |0356 |0532 |07.02 |08.30 |09.09 |10.14
|15.36 | 17.16 | 18.41 |21.14 | 22.49 | 2354 |2259 |21.16 |19.27 |17.42 |15.07 | 14.27
2310930 |07.53 |06.16 |0527 |03.48 |0254 |0359 |0536 |07.05 |08.33 |09.12 |10.15
| 1539 |17.20 | 18.44 |21.17 |22.53 |23.54 |2256 |21.13 |19.23 |17.39 |15.04 | 14.27
2410927 |0750 |06.12 |0523 |03.45 |0255 |0402 [0539 |07.08 |08.36 |09.15 |10.15
|1542 |17.23 |18.47 |21.20 |22.56 |2354 |2253 |21.09 |19.19 |17.36 |15.02 |14.28
25109.25 | 07.47 |06.09 |0520 |03.42 |0256 |0405 |0541 |07.11 |07.39 |09.18 |10.15
| 1545 |17.26 | 1850 | 21.23 | 2259 | 2354 |2250 |21.06 |19.16 |16.32 |1459 |14.29
2610922 |07.43 |06.05 |05.16 |03.39 |0257 |04.08 |05.44 |07.14 |07.43 |09.21 |10.15
|1548 |17.29 |18.53 | 21.26 | 23.02 |2353 |22.47 |21.02 |19.12 |1629 |1457 |14.30
2710919 |07.40 |06.02 |05.13 |03.36 |0258 |04.12 |05.47 |07.17 |07.46 |09.24 |10.15
|1552  |17.32 | 1856 | 21.29 | 23.05 |2353 |22.43 |2058 |19.09 |16.26 |1454 |14.31
2810916 |07.36 |0558 |05.09 |03.33 |0259 |0415 |0550 |07.19 |07.49 |09.27 |10.15
| 1555 |17.35 |18.59  |21.33 | 23.08 |23.52 |22.40 |20.55 |19.05 |16.22 |1452 |14.32

29 ] 09.13 | | 06.55 | 05.06 ] 03.30 | 03.00 | 04.18 | 05.53 | 07.22 | 07.52 ] 09.30 | 10.15
| 15.58 | | 20.02 | 21.36 | 23.11 | 23.51 |1 22.37 | 20.51 | 19.02 | 16.19 | 14.50 | 14.33
30 | 09.10 | | 06.51 | 05.02 | 03.28 | 03.00 | 04.21 | 05.56 | 07.25 | 07.55 ] 09.33 | 10.14
| 16.02 | | 20.05 | 21.39 | 23.14 | 23.50 | 22.34 | 20.48 | 18.58 | 16.16 | 14.48 | 14.35
31 ] 09.07 | | 06.48 | ] 03.25 | | 04.24 | 05.59 | | 07.58 | | 10.13
]16.05 | 120.08 | |23.17 | 12231 |20.44 | 116.12 | | 14.37
Potential sun hours | 172 | 238 | 363 | 451 | 568 | 621 | 607 | 508 | 393 | 305 | 199 | 139
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:

Pajukoski tv-hanke

SHADOW - Calendar per WTG, graphical
Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_ 20230215 YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke forest)

Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377

1: Generic RD200 HH200 muokattu 5600 200.0 I0! hub: 200,0 m (TOT: 300 2: Generic RD200 HH200 muokattu 5600 200.0 10! hub: 200,0 m (TOT: 300
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Shadow receptors

- E: Muu rakennus E (Noppala)
- F: Asuinrakennus F (Maijannevantie)
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Project:

Pajukoski tv-hanke

SHADOW - Calendar per WTG, graphical

Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_ 20230215 YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke forest)

7: Generic RD200 HH200 muokattu 5600 200.0 10! hub: 200,0 m (TOT: 300 8: Generic RD200 HH200 kavennet 5600 200.0 10! hub: 200,0 m (TOT: 30C
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- D: Asuinrakennus D (Noppala)
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Project:

Pajukoski tv-hanke

SHADOW - Calendar per WTG, graphical

Licensed user:

FCG Finnish Consulting Group Oy

Osmontie 34, PO Box 950

FI-00601 Helsinki

+358104095666

Henna-Riikka Rintaméki / henna-riikka.rintamaki@fcg.fi

Calculated:

22.11.2023 17.01/3.6.377

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200_ 20230215 YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke forest)

13: Generic RD200 HH200 muokattu 5600 200.0 10! hub: 200,0 m (TOT: 30 14: Generic RD200 HH200 muokattu 5600 200.0 0! hub: 200,0 m (TOT: 30
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SHADOW - Map

Calculation: Shadow_Pajukoski Il VE1_RD200x18xHH200 20230215 YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke forest)

Hours per year, real
case
1 h/a
8 h/a
20 h/a

= 8.5
/

e/

g : (C) OpensStreetMap contributors, Data OpenStreetMap and contributors, ODbL
\ || ||
0 1 2 3 4 km

Map: EMD OpenStreetMap , Print scale 1:100 000, Map center Finish TM ETRS-TM35FIN-ETRS89 East: 381 270 North: 7 098 650
A New WTG X Existing WTG ¢ Obstacle & Shadow receptor

Flicker map level: Height Contours: CONTOURLINE_Pajukoski tv-hanke_0.wpo (5)
Time step: 4 minutes, Day step: 14 days, Map resolution: 30 m, Visibility resolution: 15 m, Eye height: 1,5 m
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SHADOW - Main Result

Calculation: Shadow_Pajukoski Il VE2_RD200x9xHH200_20230215_ YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke forest)
Assumptions for shadow calculations

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

Minimum sun height over horizon for influence 3°
Day step for calculation 1 days I * * @
Time step for calculation 1 minutes [ 4 12

13 714 B
Sunshine probability S (Average daily sunshine hours) [LULEA] ;E * >|<
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 11 17 15
0,60 2,61 4,18 6,47 8,80 10,60 9,50 6,88 4,22 2,77 1,22 0,17 5k

Operational time %E @
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum 18
564 412 414 434 580 826 955 1032 927 759 646 672 8221

A ZVI (Zones of Visual Influence) calculation is performed before flicker i L O 7
calculation so non visible WTG do not contribute to calculated flicker K A A e
values. A WTG will be visible if it is visible from any part of the receiver 4 5 8
window. The ZVI calculation is based on the following assumptions: A 6
Height contours used: Height Contours: CONTOURLINE_Pajukoski tv-hanke_0 3 9 )
Area object(s) used in calculation:
Area object (Heights a.g.l. for e.g. Forest (ORA tool) or ZVI obstructions): REQ
Area object (Heights a.g.l. for e.g. Forest (ORA tool) or ZVI obstructions): REG
Area object (Heights a.g.l. for e.g. Forest (ORA tool) or ZVI obstructions): REG KB‘ E
H

O“O

Area object (SE): (7)
Obstacles used in calculation F
Receptor grid resolution: 1,0 m

ic) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL

All coordinates are in

Finish TM ETRS-TM35FIN-ETRS89 Scale 1:100 000

A New WTG ¥ Existing WTG (s Shadow receptor
WTGs

WTG type Shadow data

East North Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub  Calculation RPM
rated  diameter height distance

[m] [kw]  [m] [m] [m] [RPM]
1 380209 7094637 107,5 Generic RD200 HH20... No  Generic  RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
2 380766 7094564 106,8 Generic RD200 HH20... No  Generic ~ RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
3 381556 7095242 112,5 Generic RD200 HH20... No  Generic ~ RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
4 381855 7095926 117,5 Generic RD200 HH20... No  Generic ~ RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
5 382487 7095665 119,8 Generic RD200 HH20... No  Generic  RD200 HH200 muokattu-5 600 5600 200,0 200,0 2 086 10,4
6 383284 7095590 122,5 Generic RD200 HH20... No  Generic  RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
7 383404 7096507 124,5 Generic RD200 HH20... No  Generic ~ RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
8 384 145 7095898 110,0 Generic RD200 HH20... No  Generic ~ RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4
9 384021 7095208 112,5 Generic RD200 HH20... No  Generic ~ RD200 HH200 muokattu-5 600 5600  200,0 200,0 2 086 10,4

10 377791 7099 387 87,5 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
11 378057 7098 862 90,0 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
12 378683 7099 618 85,9 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
13 379394 7099 490 94,6 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
14 379949 7099 376 100,0 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
15 380638 7098 723 105,0 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
16 380 775 7097 932 105,0 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
17 379139 7098 839 92,5 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8
18 381062 7097 401 107,5 VESTAS V126-3.3 Gri... Yes VESTAS  V126-3.3 GridStreame-3 300 3300 126,0 137,0 1718 12,8

Shadow receptor-Input

No. Name East North Z  Width Height Elevation Slope of Direction mode Eye height
a.g.l.  window (2VI) a.g.l.

[m] [m] [m] [m] [’] [m]

A Lomarakennus A (Lampinjarvi) 384 750 7099 539 90,0 5,0 5,0 1,0 90,0 "Green house mode" 6,0

B Lomarakennus B (Lampinkallio) 384818 7099152 93,7 5,0 5,0 1,0 90,0 "Green house mode" 6,0

C Lomarakennus C (Latvalampi) 384 650 7097533 96,0 5,0 5,0 1,0 90,0 "Green house mode" 6,0

D Asuinrakennus D (Noppala) 382520 7093979 105,2 5,0 5,0 1,0 90,0 "Green house mode" 6,0

E Muu rakennus E (Noppala) 382 290 7 093 807 109,7 5,0 5,0 1,0 90,0 "Green house mode" 6,0

F Asuinrakennus F (Maijannevantie) 379 455 7 093 166 96,2 5,0 5,0 1,0 90,0 "Green house mode" 6,0

To be continued on next page...
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SHADOW - Main Result
Calculation: Shadow_Pajukoski Il VE2_RD200x9xHH200_20230215_ YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke forest)

...continued from previous page

No. Name East North Z  Width Height Elevation Slope of Direction mode Eye height
a.g.l.  window (zV1) a.g.l.
[m] [m] [m] [m] [’] [m]
G Asuinrakennus G (Maijannevantie) 379 203 7 093300 92,9 5,0 5,0 1,0 90,0 "Green house mode" 6,0
H Asuinrakennus H (Hietasaari) 379076 7093530 92,5 5,0 5,0 1,0 90,0 "Green house mode" 6,0
I Asuinrakennus | (Lahdenperd) 378699 7093923 88,0 5,0 5,0 1,0 90,0 "Green house mode" 6,0
J Lomarakennus J (Junno) 378456 7094 615 89,4 5,0 5,0 1,0 90,0 "Green house mode" 6,0
K Lomarakennus K (Isoménnikkd) 380394 7096 271 106,1 5,0 5,0 1,0 90,0 "Green house mode" 6,0
L Asuinrakennus L (Malkasaari) 379392 7096 642 100,9 5,0 5,0 1,0 90,0 "Green house mode" 6,0
M Asuinrakennus M (Latvala) 383344 7100875 82,6 5,0 5,0 1,0 90,0 "Green house mode" 6,0
Calculation Results
Shadow receptor
Shadow, expected values
No. Name Shadow hours
per year
[h/year]
A Lomarakennus A (Lampinjarvi) 0:00
B Lomarakennus B (Lampinkallio) 0:00
C Lomarakennus C (Latvalampi) 0:00
D Asuinrakennus D (Noppala) 7:47
E Muu rakennus E (Noppala) 5:01
F Asuinrakennus F (Maijannevantie) 3:19
G Asuinrakennus G (Maijannevantie) 0:00
H Asuinrakennus H (Hietasaari) 9:21
I Asuinrakennus | (Lahdenpera) 0:00
J Lomarakennus J (Junno) 2:55
K Lomarakennus K (Isoméannikkd) 2:55
L Asuinrakennus L (Malkasaari) 0:00
M Asuinrakennus M (Latvala) 0:00
Total amount of flickering on the shadow receptors caused by each WTG
No. Name Expected
[h/year]
1 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (190) 6:48
2 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (191) 13:48
3 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (192) 2:55
4 Generic RD200 HH200 muokattu 5600 200.0 !0O! hub: 200,0 m (TOT: 300,0 m) (193) 0:00
5 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (194) 0:00
6 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (195) 0:00
7 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (196) 0:00
8 Generic RD200 HH200 muokattu 5600 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (197) 0:00
9 Generic RD200 HH200 muokattu 5600 200.0 !0O! hub: 200,0 m (TOT: 300,0 m) (198) 7:47
10 VESTAS V126-3.3 GridStreame 3300 126.0 0! hub: 137,0 m (TOT: 200,0 m) (1) 0:00
11 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (2) 0:00
12 VESTAS V126-3.3 GridStreame 3300 126.0 !0O! hub: 137,0 m (TOT: 200,0 m) (3) 0:00
13 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (4) 0:00
14 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (5) 0:00
15 VESTAS V126-3.3 GridStreame 3300 126.0 0! hub: 137,0 m (TOT: 200,0 m) (6) 0:00
16 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (7) 0:00
17 VESTAS V126-3.3 GridStreame 3300 126.0 !0O! hub: 137,0 m (TOT: 200,0 m) (8) 0:00
18 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (9) 0:00

Total times in Receptor wise and WTG wise tables can differ, as a WTG can lead to flicker at 2 or more receptors simultaneously and/or receptors may receive flicker from 2 or more WTGs

simultaneously.

The calculation of the total expected values for a given receptor assumes a weighted average directional reduction for all WTGs contributing to shadow flicker within the same day. In the case where
shadow flicker from different WTGs is not concurrent within the day, the total expected time at a given receptor may deviate marginally from the individual flicker time caused by each turbine separately.
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Calculation: Shadow_Pajukoski Il VE2_RD200x9xHH200_20230215_ YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke forest)
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SHADOW - Calendar, graphical
Calculation: Shadow_Pajukoski Il VE2_RD200x9xHH200_20230215_ YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke forest)
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Pajukoski tv-hanke

SHADOW - Calendar per WTG, graphical
Calculation: Shadow_Pajukoski Il VE2_RD200x9xHH200_20230215_ YV Pajukoski | V126 3,3MWx9xHH137 (real case, Luke forest)
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