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1 Johdanto

Wpd Suomi Oy suunnittelee enintddn 59 tuulivoimalan rakentamista Pyhajoen ja Merijarven kuntien alu-
eelle. Ymparistovaikutusten arvioinnissa on tarkasteltu kolmea toteutusvaihtoehtoa sekd 0-vaihtoehtoa,
jossa hanketta ei toteuteta. Toteutusvaihtoehdot tuulivoiman osalta ovat VE1, jossa alueelle rakennettaisiin
enintdan 59 uutta tuulivoimalaa, VE2, jossa rakennettaisiin enintdan 44 uutta tuulivoimalaa seka VE3, jossa
rakennettaisiin enintdan 36 uutta tuulivoimalaa.

Vilkeselvityksessd on mallinnettu Hauksuonnevan tuulivoimahankkeen YVA-selostuksessa tarkasteltavien
toteutusvaihtoehtojen mukaisten tuulivoimaloiden ymparistddnsa aiheuttama varjovalke. Lisdksi on mal-
linnettu yhteisvaikutukset ymparoivien rakennettujen ja suunnitteilla olevien tuulivoimahankkeiden
kanssa. Tassa selvitysraportissa on kuvattu varjovalkkeen syntymekanismit ja suositusarvot seka mallinnus-
menetelmat ja mallinnusten tulokset.

Valkemallinnus on toteutettu windPRO 4.1 -ohjelmistolla, jolla on mallinnettu seka teoreettinen maksimival-
keaika etta tilastoituihin auringonpaistetunteihin perustuva todennakdinen valkeaika hankealueen ymparis-
tossa.

Mallinnuksessa kaytetyn voimalamallin mittasuhteet vastaavat Hauksuonnevan tuulivoimahankkeen YVA-
menettelyssda maariteltyja maksimimittoja, joiden mukaan voimalan napakorkeus on enintdan 200 metria,
roottorin halkaisija enintddn 200 metriad ja voimalan kokonaiskorkeus enintdan 300 metrid. Taman koko-
luokan tuulivoimaloita ei selvityksen laatimishetkellad ole vield kaupallisessa kadytossa eika valkemallinnuk-
siin vaadittuja lavan mittasuhteita ole saatavilla. Selvityksessa kaytetyt mitat pohjautuvat Nordex N175 6.8
MW -voimalamalliin, jonka lapojen kokonaispituutta ja enimmaisleveyttd on kasvatettu.
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2 Varjovalkkeen syntymekanismit

Varjovalkettda muodostuu, kun aurinko paistaa voimalan liikkuvien lapojen takaa. Lapojen liike aiheuttaa va-
lon ja varjon vaihtelua, jonka voi havaita vilkkumisena tietyssa pisteessa. Valkkeelle altistuva alue vaihtelee
auringon lilkkkeen mukaan. Valkevaikutukset riippuvat tuulivoimaloiden koosta ja sijainnista, ja ne voivat ulot-
tua jopa 1-3 kilometrin etdisyydelle voimaloista. Voimaloista etdammalle siirryttdessa valkkeen voimakkuus
kuitenkin heikkenee, silla lavat eivat kauempaa katsottuna peitd yhtd suurta osaa auringosta. Valketta ei
synny, jos aurinko ei paista tai tuulivoimaloiden roottorit eivat pyori.

Yleensa valketta syntyy herkimmin silloin, kun aurinko paistaa suhteellisen matalalta. Valkkeen synnylle otol-
lisia hetkia ovat esimerkiksi kevaan ja syksyn aamut ja illat, kun aurinko nousee tai laskee. Talvisin valkkeen
maaraa rajoittavat vahdiset auringonpaistetunnit ja auringon paistaminen niin matalalta, ettei valkettda muo-
dostu.

Pohjoisen napapiirin eteldpuolella valketta ei muodostu yksittdisen voimalan eteldpuolelle, silla aurinko ei
koskaan paista suoraan pohjoisesta. Tuulivoimahankkeen eteldpuolelle valketta kuitenkin voi syntya3, silla 13-

hekkain sijaitsevat voimalat aiheuttavat valketta toistensa ymparistoon.

Aurinkovoima-alueiden paneelit tai muut rakenteet eivat aiheuta varjovalketta.
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3 Varjovalkkeen ohjearvot

Suomessa ei ole asetettu ohjearvoja tuulivoimaloiden aiheuttamalle valkkeelle, mutta ymparistoministerion
ohjeessa 5/2016 "Tuulivoimarakentamisen suunnittelu” valkevaikutuksia suositellaan arvioitavan vertaa-
malla tuloksia muissa Euroopan maissa kaytdssa oleviin ohjearvoihin. Asuinrakennuksiin kohdistuvalle var-
jovalkkeelle on maaritetty enimmaisohjearvot esimerkiksi Ruotsissa, Saksassa ja Tanskassa. [1, s. 84]

Ruotsissa tuulivoimaloiden aiheuttaman valkkeen tulisi todellisuutta vastaavassa mallinnustilanteessa, jossa
huomioidaan auringonpaistetunnit ja alueen tuuliolosuhteet, olla alle kahdeksan tuntia vuodessa ja alle 30
minuuttia vuorokaudessa asuinrakennusten kohdalla [2, s. 38]. Saksassa teoreettisen maksimivalkkeen raja-
arvot ovat 30 tuntia vuodessa ja 30 minuuttia vuorokaudessa, ja todellisessa tilanteessa valke on rajoitet-
tava kahdeksaan tuntiin vuodessa [3, s. 5]. Tanskassa todellista tilannetta vastaavan valkkeen raja-arvo on
10 tuntia vuorokaudessa [1, s. 84].
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4 Mallinnusmenetelmat

Valkemallinnus on tehty windPRO 4.1 -ohjelman SHADOW-moduulilla, joka on suunniteltu tuulivoimaloiden
aiheuttamien valkevaikutusten mallintamiseen.

4.1 Laskentaperiaate

WindPRO 4.1 -ohjelman laskentametodi perustuu Saksassa voimassa olevaan lainsdadantoon ja siihen liitty-
vaan ohjeistukseen, jonka mukaisesti valketta lasketaan syntyvan vain tiettyjen reunaehtojen tayttyessa:
auringon tulee olla vahintaan 3° horisontin ylapuolella, ja voimalan lavan tulee peittaa vahintdan 20 % au-
ringosta. [3, s. 3-4]

Jalkimmainen reunaehto aiheuttaa sen, etta tietylla etdisyydelld voimaloista valkevaikutuksia ei ole, silla
minimipeittoaste ei enda toteudu. Etdisyys, joka riippuu lavan leveydestd, voidaan laskea kaavalla

(5*d*w)/1097 780

missa
d =150 000 000 km (etdisyys Aurinkoon)
w = lavan keskimaarainen leveys [m]

Voimalan lavan keskimaarainen leveys w maaritetdan leveimman kohdan ja 90 % etaisyydella lavan tyvesta
olevan kohdan leveyden keskiarvona. [3, s. 3]

Mallinnusohjelmalla voidaan laskea tiettyjen havaintopisteiden ajallinen altistuminen vdlkkeelle sekda maa-
rittaa varjovalkkeen koko vaikutusalue, joka voidaan esittaa karttapohjalla. Vaikutusalue voidaan jakaa vyo-
hykkeisiin sen mukaan, kuinka paljon varjovalketta alueille kohdistuu esimerkiksi vuoden aikana.

4.2 Teoreettinen ja todennakdinen valkeaika
Valkkeelle voidaan mallintaa sekd todenndkdinen vélkeaika ettd teoreettinen maksimivalkeaika.

Teoreettisen maksimivalkeajan (nk. worst case) mallinnuksissa oletetaan, etta aurinko paistaa aina olles-
saan vahintaan 3° horisontin ylapuolella ja tuulivoimalat ovat aina toiminnassa. Jokaisen havaintopisteen
osalta oletetaan, etta tuulivoimalat ovat aina suuntautuneena niin, ettd ne aiheuttavat suurimman mahdol-
lisen valkkeen kyseiselle havaintopisteelle. Oletusten pohjalta voidaan laskea teoreettinen maksimiaika,
jonka havaintopiste voi altistua valkkeelle pdivassa tai vuodessa.

Todennakoisen valkeajan (nk. real case) mallinnuksissa huomioidaan alueen keskiméaaraiset kuukausittaiset
auringonpaistetunnit ja alueen tuuliolosuhteet, eli tuulen nopeusjakauman ja jakautumisen eri ilmansuun-

tiin. Auringonpaiste- ja tuulisuustietojen perusteella ohjelma laskee vahennyskertoimet, joiden avulla teo-

reettisesta maksimivalkeajasta voidaan johtaa todennakoéinen valkeaika. Vahennyskertoimia on kolme:

e Toiminta-ajan vahennyskerroin, joka maaritetdaan tuulisuustietojen ja voimaloiden py6rimiseen vaa-
ditun tuulennopeuden perusteella lasketun todennakdisen toiminta-ajan ja vuoden kokonaistunti-
madran suhteena.

e Tuulen suunnan vahennyskerroin, joka perustuu tuulen suunnan jakaumaan ja maaritetaan erik-
seen jokaiselle tuulivoimala-havaintopisteparille.
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e Auringonpaistetuntien vahennyskerroin, joka maaritetdan tilastoitujen keskimaaraisten kuukausit-
taisten auringonpaistetuntien ja teoreettisten maksimiauringonpaistetuntien suhteena.

Seka teoreettisen ettd todennakoisen vdlkeajan mallinnuksissa huomioidaan maaston muodot ja voimaloi-
den ja havaintopisteiden korkeusasemat. Puustoa sen sijaan ei oteta huomioon, silla puuston peittava vai-
kutus voi muuttua esimerkiksi hakkuiden myo6ta. Todellisuudessa puusto voi kuitenkin vahentaa valkkeen
maaraa merkittavasti sellaisilla alueilla, joilla puusto varjostaa havaintopistetta tai jopa peittaa tuulivoima-
lat.

4.3 Lahtotiedot

Vialkemallinnukset perustuvat voimaloiden mittasuhteisiin, sijaintiin seka tilastolliseen aineistoon alueen
sadolosuhteista.

Voimaloiden lapojen mitat on saatu windPRO 4.1 -ohjelmiston tietokannasta, jonka tiedot perustuvat voi-
malavalmistajien dokumentteihin. Hauksuonnevan tuulivoimaloiden voimalamalli ei kuitenkaan ole viela
tiedossa, ja toteutettavat voimalat voivat olla suurempia kuin nykyisin kaupallisessa kdytossa olevat tuuli-
voimalat. Valkemallinnuksissa kadytettyjen nk. Future F200 9,0 MW -voimaloiden lapaprofiili perustuu Nor-
dex N175 6,8 MW -voimalan lapaan, mutta lapojen pituus on 100 metria ja enimmaisleveys on kasvatettu
4,5 metriin. Taulukossa 1 on esitetty voimaloiden ldhtotiedot Hauksuonnevan hankkeen mallinnuksissa.

Taulukko 1. Hauksuonnevan hankkeen toteutusvaihtoehtojen tiedot.

Toteutus- Voimaloita Voimalamalli Napakorkeus Roottorin Kokonais-
vaihtoehto [kpl] [m] halkaisija [m]  korkeus [m]
VE1 59 Future F200 9,0 MW 200 200 300
VE2 44 Future F200 9,0 MW 200 200 300
VE3 36 Future F200 9,0 MW 200 200 300

Voimaloiden ja havaintopisteiden korkeusasemat sekd ympardivan maaston muodot perustuvat Maanmit-
tauslaitoksen korkeusmalliin, jonka vaakaresoluutio on kaksi metrid ja korkeustarkkuus taman selvityksen
mukaisella vilkemallinnusalueella 0,3 metria.

Aineisto kuukausien keskiméaaraisista auringonpaistetunneista perustuu Oulunsalossa sijaitsevan Oulun len-
toaseman sadhavaintoaseman mittauksiin vuosilta 1981-2010. Alkuperaisessa aineistossa on esitetty kuu-
kausittainen keskiarvo péaivan auringonpaistetunneille (taulukko 2). Oulun lentoaseman etaisyys hankealu-
eeseen on noin 70 kilometria, ja molemmat sijaitsevat rannikolla.

Taulukko 2. Pdivdn keskimddrdiset auringonpaistetunnit eri kuukausina, 1981-2010.

Tammi Helmi Maalis Huhti Touko Kesa Heina Elo Syys Loka Marras Joulu

0,77 2,46 4,42 6,93 8,81 9,87 9,13 6,84 4,43 2,23 0,93 0,26

Hankealueen tuulitiedot on ladattu Suomen tuuliatlaksesta 13.2.2024. Aineisto sisaltaa seka tuulen suun-
nan ettd nopeuden jakauman vuositasolla. Taulukossa 3 on esitetty vahintaan 3 m/s puhaltavan tuulen
suunnan jakautuminen eri sektoreihin tunteina vuoden aikana.
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Taulukko 3. Vidhintddn nopeudella 3 m/s puhaltavan tuulen jakautuminen eri sektoreihin, h/a. 0° vastaa
pohjoisesta puhaltavaa tuulta.

30° 60° 90° 120° 150° 180° 210° 240° 270° 300° 330° Yht.

607 406 379 345 545 863 | 1129 | 1066 | 1194 | 979 522 558 | 8593

4.4 Havaintopisteet

Hauksuonnevan hankealueen ympariltd on valittu 19 havaintopistettd, joihin kohdistuvan varjovalkkeen
maara on selvitetty mallinnuksilla. Havaintopisteet ovat loma- tai asuinrakennuksia, jotka sijaitsevat Hauk-
suonnevan tuulivoimahankkeen laheisyydessa. Asuinrakennuksia on yhteensa 14 ja lomarakennuksia viisi.
Asuin- ja lomarakennusten sijainti- ja kdyttotarkoitustiedot perustuvat maastotietokannan aineistoon.

Selvityksen taulukoissa ja kartoissa lomarakennuksia kuvaa lyhenne HH (lomarakennus = holiday house) ja
asuinrakennuksia RH (asuinrakennus = residential house).

Vialkemallinnuksissa havaintopisteiden koko on 1x1 metrig, ja ne sijaitsevat yhden metrin korkeudessa. Ha-
vaintopiste vastaa siis ikkunaa, jonka alareuna on yhden metrin ja ylareuna kahden metrin korkeudella. Ha-
vaintopisteiden oletetaan kuitenkin olevan aina kohtisuoraan jokaista tuulivoimalaa kohti, jolloin mahdolli-
nen valkevaikutus on suurimmillaan.

4.5 Yhteisvaikutusten mallintaminen

Yhteisvaikutusten mallintamisessa on huomioitu 10 Hauksuonnevan hankkeen |dhiymparist66n sijoittuvaa
tuulivoimahanketta. Hankkeet ja niiden voimaloiden tiedot on eritelty taulukossa 4.

Taulukko 4. Yhteisvaikutusmallinnusten hankkeet ja niiden voimaloiden tiedot (* = hanke on suunnitteilla).
“Etdisyys” on lyhin etdisyys Hauksuonnevan voimalapaikasta naapurihankkeen voimalapaikkaan.

Yoima- Voimalamalli Napa- Roo.ttf)rin Kokonais- Etaisyys [km]
loita [kpl] korkeus [m] halkaisija [m] korkeus [m]
Silovuori 8 V126 3,3 MW 147 126 210 2,3
Ristiveto 6 SWT108 2,3 MW 115 108 169 4,8
Pyhankoski 4 V126 3,3 MW 137 126 200 1,3
Puskakorvenkallio 16 GE158 5,5 MW 161 158 240 7,3
Polusjarvi 10 V150 4,3 MW 160 150 235 5,2
Parha 10 V162 5,6 MW 166 162 247 6,2
Oltava 19 N149 4,8 MW 145 149 219,5 2,8
Karhunnevankangas 33 N163 5,5 MW 159 163 240,5 7,3
Rahkakuru* 19 F200 9,0 MW 166 200 300 6,0
Parha laajennos* 7 F2009,0 MW 200 200 300 4,3
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Hankkeista kahdeksan on toiminnassa olevia ja Hauksuonnevan lisdksi kaksi (Prokon Oy:n Rahkakuru ja Pu-
huri Oy:n Parhan laajennus) on suunnitteluvaiheessa.

Suunnitteilla olevien hankkeiden voimaloiden sijainnit perustuvat Prokon Oy:lta ja Puhuri Oy:lta marras-
kuussa 2024 saatuihin tietoihin. Suunnitteilla olevien hankkeiden voimalamallit ja niiden lapojen mittasuh-
teet eivat ole vield tiedossa, joten vdlkemallinnuksessa Rahkakurun ja Parhan laajennuksen voimaloiden
lapojen mitat vastaavat Hauksuonnevan voimaloiden lapoja: maksimileveys on 4,5 metria ja leveys koh-
dassa, joka vastaa 90 %:a lavan kokonaispituudesta, on 1,3 metria.

Toiminnassa olevien voimaloiden tiedot on saatu hankkeet omistavilta tai niiden yllapidosta vastaavilta yri-
tyksilta loka-marraskuussa 2024. Voimalasijainnit perustuvat Maanmittauslaitoksen maastotietokantaan,
jonka aineisto on ladattu 11.10.2024. Voimaloiden lapojen mittasuhteet on saatu windPRO-ohjelmiston voi-
malamallien tietokannasta, jonka aineisto perustuu voimalavalmistajien dokumentteihin.
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5 Tulokset ja yhteenveto

Suomessa valkkeelle ei ole asetettu ohjearvoja. Vilkemallinnuksen tuloksia verrataan Saksassa ja Ruotsissa
kaytodssa oleviin ohjearvoihin.

5.1 Hauksuonnevan tuulivoimahankkeen valkemallinnus

Vaihtoehdoille VE1, VE2 ja VE3 on laadittu todellista tilannetta vastaava real case -mallinnus seka teoreet-
tista maksimia kuvaava worst case -mallinnus. VE1:n mallinnustulokset on esitetty taulukossa 5.

Taulukko 5. Havaintopistekohtaiset tulokset toteutusvaihtoehto VE1:n todenndkéisen vélkeajan ja teoreetti-
sen maksimivélkeajan mallinnuksissa.

Todennakoinen valkeaika Teoreettinen maksimivalkeaika
Havaintopiste Vuodessa Vuodessa ENERRE]
1 |RHHaanpaa 0:00 0:00 0:00
2 RH Vaihojantie 0:00 0:00 0:00
3 | RH Heikkila 0:00 0:00 0:00
4 RH Uusitalo 0:00 0:00 0:00
5 | RH Nikula 0:00 0:00 0:00
6 |RHVaihoja1l 0:00 0:00 0:00
7 | HHVaihoja 0:00 0:00 0:00
8 HH Koskela 0:00 0:00 0:00
9 | RHValitalo 0:00 0:00 0:00
10 |RHJukkola 1 0:00 0:00 0:00
11 | RHJukkola 2 0:00 0:00 0:00
12 | RHJukkola 3 0:00 0:00 0:00
13 | RHPahkala 0:00 0:00 0:00
14 |HHKankaala 0:00 0:00 0:00
15 | RH Kupulispera 0:00 0:00 0:00
16 | RH Kupulisoja 0:00 0:00 0:00
17 | RHUutela 0:00 0:00 0:00
18 | HH Hietakaivonkangas 0:00 0:00 0:00
19 | HH Ruunakorpi 0:00 0:00 0:00

Taulukossa on esitetty vain suurimman toteutusvaihtoehdon eli VE1:n mallinnustulokset, silla tuloksista
nahdaan, ettd yhdenkaan havaintopisteen kohdalla valketta ei synny. VE2:n ja VE3:n voimalapaikat vastaa-
vat VE1-suunnitelmaa, mutta vaihtoehdot ovat laajuudeltaan pienempia kuin VE1. Valkevaikutuksia ei siis
muodostu myoskaan vaihtoehdoista VE2 tai VE3.

Todenndkdisen vuotuisen valkeajan mallinnustulokset on esitetty karttapohijilla kuvissa 1, 2 ja 3. Valkealue
on kuvattu violetilla, ja alue on jaettu kolmeen vyohykkeeseen mallinnetun vuotuisen valkeajan mukaan.
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Todennakoinen valkeaika vuodessa, VE1
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Kuva 1. Hauksuonnevan toteutusvaihtoehdon VE1 todenndkéinen vélkevaikutus.
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Todennakoinen valkeaika vuodessa, VE2

A konpe
R S N S /] - - \i HJupkkoIa1 (51/avuorr ",

ineivjay — X . : B RH Jukkola 2,

RH Jukkola: 3
. kangas

- v & 4 A 1 NP = > fr‘sanrmig?;in-
Selite Kartan tiedot
T ; ; ; ; ; ; Koordinaatisto: ETRS-TM35FIN
Varjovdlke, h/a:  Voimalat ja havaintopisteet: Tekiji: Eifima Beskovits./ Wod SUSIil 0y
1-8 O  Voimalapaikka (VE2, 44 voimalaa) Paivémaara:  30.6.2025
: : Taustakartta: ~ © Maanmittauslaitos 6/2025
[ 830 = Havaintopiste

B 30 0 1 2 3km
1 | A

| 1 | 1 |

Kuva 2. Hauksuonnevan toteutusvaihtoehdon VE2 todenndkéinen vilkevaikutus.
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Todennakoinen valkeaika vuodessa, VE3
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Kuva 3. Hauksuonnevan toteutusvaihtoehdon VE3 todenndkéinen vélkevaikutus.

Myos karttakuvista ndhdaan, ettd havaintopisteet jadvat vdlkealueen ulkopuolelle kaikissa toteutusvaihto-

ehdoissa.
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Yhteisvaikutukset on mallinnettu noin kuuden kilometrin etdisyydelle Hauksuonnevan tuulivoimahank-

5.2 Yhteisvaikutusten valkemallinnus

keesta. Taulukossa 6 on havaintopistekohtaiset yhteisvaikutusmallinnusten tulokset.

Taulukko 6. Havaintopistekohtaiset tulokset yhteisvaikutusten todenndkéisen vdélkeajan ja teoreettisen

maksimivélkeajan mallinnuksissa.

Todennakadinen valkeaika Teoreettinen maksimivalkeaika
Havaintopiste Vuodessa Vuodessa Paivassa
1 |RHHaanpaa 0:00 0:00 0:00
2 RH Vaihojantie 0:00 0:00 0:00
3 | RHHeikkila 0:00 0:00 0:00
4 RH Uusitalo 0:00 0:00 0:00
5 RH Nikula 0:00 0:00 0:00
6 RH Vaihoja 1 0:00 0:00 0:00
7 | HHVaihoja 0:00 0:00 0:00
8 HH Koskela 0:00 0:00 0:00
9 | RHValitalo 0:00 0:00 0:00
10 |RHJukkola 1 0:00 0:00 0:00
11 | RHJukkola 2 0:00 0:00 0:00
12 | RHJukkola 3 1:01 4:50 0:17
13 | RH Pahkala 0:00 0:00 0:00
14 | HH Kankaala 1:35 6:16 0:19
15 |RH Kupulispera 0:00 0:00 0:00
16 | RH Kupulisoja 0:00 0:00 0:00
17 |RHUutela 0:00 0:00 0:00
18 | HH Hietakaivonkangas 0:00 0:00 0:00
19 | HH Ruunakorpi 1:18 6:07 0:20

Hauksuonnevan toteutusvaihtoehtojen mukaisissa mallinnuksissa tuulivoimalat eivat aiheuta valkevaiku-
tuksia yhdenkaan havaintopisteen kohdalla, joten ne eivat voi mydskadn aiheuttaa havaintopisteiden koh-
dalla yhteisvaikutuksia muiden tuulivoimahankkeiden kanssa. Vahaiset valkevaikutukset aiheutuvat siis
muista kuin Hauksuonnevan tuulivoimaloista.

Muualle hankkeiden ymparistoon muodostuu yhteisvaikutuksia. Valkkeelle Ruotsissa, Saksassa ja Tanskassa
asetetut raja-arvot eivat kuitenkaan koske naita alueita, silla niilla ei sijaitse asuin- tai lomarakennuksia.
Hankkeiden yhteisvaikutuksena syntyvan todennakodisen valkkeen vaikutusalue on esitetty kartassa 4. Val-
kealueiden hahmottamisen helpottamiseksi havaintopisteita ei ole nimetty, vaan ne on numeroitu taulukon
6 mukaisilla numeroilla.

Kartasta on nahtavissa, ettd Hauksuonnevan hankkeen valkealue yhdistyy koillisessa, iddssa ja etelassa mui-
den hankkeiden valkealueiden kanssa. Kartan ulkopuolelle jadavat etdammalla sijaitsevat Parhan ja Puska-
korvenkallion voimalat, mutta niiden vélkealueet ndkyvat kartassa osittain. Yhteisvaikutukset on mallin-
nettu Hauksuonnevan tuulivoimahankkeen ja suunnitteilla olevien Rahkakurun ja Parhan laajennuksen tuu-
livoimahankkeiden suurimmille toteutusvaihtoehdoille. Mallinnuksessa ei ole huomioitu puuston varjosta-
vaa vaikutusta.
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Todennakdinen valkeaika vuodessa, VE1 + yhteisvaikutukset
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Kuva 4. Yhteisvaikutusten mallinnustulokset todenndkéiselle vuotuiselle vilkeajalle.

Teoreettista maksimivéalketta ei ole esitetty kartalla, silld sen valkealue on saman laajuinen kuin todenna-
koisen valkkeen. Teoreettisen maksimin mallinnuksissa valketta syntyy ajallisesti enemman, mutta se ulot-
tuu samalle etdisyydelle kuin todenndkoisen valkkeen mallinnuksissa.
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Hauksuonnevan tuulivoimahankkeen voimalat eivat mallinnusten mukaan aiheuta valkevaikutuksia yhden-

5.3 Tulosten yhteenveto

kdan asuin- tai lomarakennuksen kohdalla, silld rakennukset sijaitsevat yli kahden kilometrin etaisyydella
suunnitelluista voimaloista kaikissa toteutusvaihtoehdoissa. Valketta syntyy kuitenkin hankealueelle ja sen
ymparistoon.

Asuin- tai lomarakennuksiin kohdistuvia yhteisvaikutuksia muiden tuulivoimahankkeiden kanssa ei ole. Ha-
vaintopisteisiin aiheutuu hieman valkettad muista kuin Hauksuonnevan tuulivoimaloista.

Hauksuonnevan tuulivoimalat kuitenkin aiheuttavat yhdessa muiden hankkeiden kanssa vilketta laajalle
alueelle. Hauksuonnevan hankkeen valkealue on osittain paallekkainen koillisessa, iddssa ja eteldssa sijait-
sevien, toiminnassa olevien tuulivoimahankkeiden valkealueiden kanssa.

Mallinnuksissa ei ole huomioitu puustoa, jonka vaikutus todelliseen valkkeeseen on usein merkittava.
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Project:

Hauksuonnevan tuulivoimahanke — valkemallinnukset

SHADOW - Main Result

Calculation: VE1 59xF200 Sc. N175 blade RC
Assumptions for shadow calculations

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

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

Sunshine probability S (Average daily sunshine hours) []
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0.77 2.46 4.42 6.93 8.81 9.87 9.13 6.84 4.43 2.23 0.93 0.26

Operational hours are calculated from WTGs in calculation and wind
distribution:
Site data: ATLAS; 12 sectors; Radius: 20,000 m (9)

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
609 407 380 345 546 865 1,132 1,069 1,197 981 524 559 8,614

Monthly aggregation of real case reduction

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

A ZVI (Zones of Visual Influence) calculation is performed before flicker
calculation so non visible WTG do not contribute to calculated flicker
values. A WTG will be visible if it is visible from any part of the receiver
window. The ZVI calculation is based on the following assumptions:
DHM: Elevation Grid Data Object: HAUK_Decibel_EB_EMDGrid_0.wpg (1)
Receptor grid resolution: 1.0 m

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89
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A New 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] [kwl  [m] [m] [m] [RPM]
1 383,203 7,145,660 69.5 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
2 383,721 7,145,332 72.9 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
3 382,769 7,145,298 68.9 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
4 383,258 7,145,024 71.3 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
5 383,832 7,144,822 74.5 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
6 382,039 7,145,246 63.2 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
7 377,034 7,147,558 38.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
8 377,557 7,147,494 43.7 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
9 378,010 7,147,142 46.9 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
10 378,544 7,146,974 50.9 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
11 378,976 7,146,593 53.5 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
12 379,404 7,146,300 54.3 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
13 379,815 7,145,863 54.9 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0  200.0 1,966 11.0
14 380,558 7,145,522 58.9 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
16 381,969 7,144,761 62.9 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
17 377,124 7,146,994 39.0 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
18 377,476 7,146,419 39.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
19 378,036 7,146,370 45.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0  200.0 1,966 11.0
20 378,615 7,146,157 50.3 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0 200.0 1,966 11.0
21 379,106 7,145,795 53.1 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
23 379,986 7,145,097 54.3 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0 200.0 1,966 11.0
24 381,344 7,144,532 63.4 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
25 376,926 7,146,059 34.6 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0 200.0 1,966 11.0
26 377,348 7,145,642 37.1 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
27 377,962 7,145,405 44.2 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
28 378,484 7,145,153 49.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0  200.0 1,966 11.0
29 378,892 7,144,832 51.9 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
30 379,423 7,144,656 52.2 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0 200.0 1,966 11.0
31 380,790 7,143,991 57.7 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0 200.0 1,966 11.0
32 376,806 7,145,422 33.9 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
33 376,115 7,145,157 33.2 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0 200.0 1,966 11.0

To be continued on next page...
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SHADOW - Main Result
Calculation: VE1 59xF200 Sc. N175 blade RC

...continued from previous page

WTG type Shadow data
East North Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub Calculation  RPM
rated  diameter height distance
[m] kwl  [m] [m] [m] [RPM]

34 376,885 7,144,741 37.4 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
35 377,402 7,144,519 38.0 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
36 377,887 7,144,113 41.4 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
37 378,600 7,144,017 45.9 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
38 380,232 7,143,312 55.6 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
39 380,786 7,143,103 57.7 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
41 376,219 7,144,232 38.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
42 378,255 7,143,588 42.2 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
43 379,510 7,142,950 51.6 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
44 380,022 7,142,836 55.1 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
45 380,451 7,142,299 56.2 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
47 375,661 7,144,052 37.4 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
48 377,385 7,143,584 38.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
49 377,878 7,143,194 40.4 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
50 379,128 7,142,586 48.6 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
52 379,437 7,142,013 49.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
53 379,965 7,142,028 53.7 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
54 380,479 7,141,778 61.2 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
55 381,034 7,141,803 58.6 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
56 378,606 7,141,726 41.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
57 379,179 7,141,538 46.5 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
58 379,505 7,141,090 47.5 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
59 380,082 7,141,202 51.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
60 380,634 7,141,310 60.1 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
61 381,146 7,141,281 59.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
62 378,414 7,140,731 41.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
63 379,019 7,140,858 43.6 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
64 378,788 7,140,369 43.0 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0

Shadow receptor-Input

No. East North Z Width Height Elevation Slope of Direction mode Eye height
a.g.l.  window (2Vv1) a.g.l.
[m] [m] [m] [m] [°] [m]
HH Hietakaivonkangas 380,697 7,139,280 50.7 1.0 1.0 1.0 90.0 "Green house mode" 2.0
HH Kankaala 383,213 7,141,681 67.3 1.0 1.0 1.0 90.0 "Green house mode" 2.0
HH Koskela 385,840 7,145,013 76.7 1.0 1.0 1.0 90.0 "Green house mode" 2.0
HH Ruunakorpi 380,450 7,139,211 49.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
HH Vaihoja 374,905 7,146,787 26.0 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Haanpaa 376,666 7,149,614 36.6 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Heikkila 378,937 7,149,007 49.4 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Jukkola 1 382,973 7,142,986 70.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Jukkola 2 382,998 7,142,946 70.6 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Jukkola 3 383,051 7,142,762 70.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Kupulisoja 376,466 7,141,416 38.6 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Kupulisperd 376,497 7,141,568 37.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Nikula 380,797 7,147,767 56.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Pahkala 376,133 7,141,880 33.9 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Uusitalo 380,265 7,148,166 56.7 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Uutela 383,121 7,140,866 62.8 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Vaihoja 1 374,977 7,147,206 24.4 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Vaihojantie 375,711 7,149,190 31.8 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Vilitalo 373,673 7,143,034 30.0 1.0 1.0 1.0 90.0 "Green house mode" 2.0

Calculation Results
Shadow receptor

Shadow, worst case Shadow, expected values
No. Shadow hours Shadow days Max shadow Shadow hours
per year per year hours per day per year
[h/year] [days/year] [h/day] [h/year]
HH Hietakaivonkangas 0:00 0 0:00 0:00

HH Kankaala 0:00 0 0:00 0:00
To be continued on next page...
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SHADOW - Main Result

Calculation: VE1 59xF200 Sc. N175 blade RC

...continued from previous page
Shadow, worst case

Shadow, expected values

No. Shadow hours Shadow days Max shadow Shadow hours

per year per year  hours per day per year

[h/year] [days/year] [h/day] [h/year]
HH Koskela 0:00 0 0:00 0:00
HH Ruunakorpi 0:00 0 0:00 0:00
HH Vaihoja 0:00 0 0:00 0:00
RH Haanpéaa 0:00 0 0:00 0:00
RH Heikkila 0:00 0 0:00 0:00
RH Jukkola 1 0:00 0 0:00 0:00
RH Jukkola 2 0:00 0 0:00 0:00
RH Jukkola 3 0:00 0 0:00 0:00
RH Kupulisoja 0:00 0 0:00 0:00
RH Kupulispera 0:00 0 0:00 0:00
RH Nikula 0:00 0 0:00 0:00
RH Pahkala 0:00 0 0:00 0:00
RH Uusitalo 0:00 0 0:00 0:00
RH Uutela 0:00 0 0:00 0:00
RH Vaihoja 1 0:00 0 0:00 0:00
RH Vaihojantie 0:00 0 0:00 0:00
RH Vélitalo 0:00 0 0:00 0:00

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

No. Name

1 FUTURE F200 9.0 MW 9000 200.0 !-! hub:

2 FUTURE F200 9.0 MW 9000 200.0 !-! hub:

3 FUTURE F200 9.0 MW 9000 200.0 !-! hub:

4 FUTURE F200 9.0 MW 9000 200.0 !-! hub:

5 FUTURE F200 9.0 MW 9000 200.0 !-! hub:

6 FUTURE F200 9.0 MW 9000 200.0 !-! hub:

7 FUTURE F200 9.0 MW 9000 200.0 !-! hub:

8 FUTURE F200 9.0 MW 9000 200.0 !-! hub:

9 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
10 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
11 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
12 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
13 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
14 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
16 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
17 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
18 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
19 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
20 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
21 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
23 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
24 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
25 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
26 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
27 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
28 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
29 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
30 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
31 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
32 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
33 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
34 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
35 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
36 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
37 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
38 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
39 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
41 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
42 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
43 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
44 FUTURE F200 9.0 MW 9000 200.0 !-! hub:

To be continued on next page...
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Worst case Expected
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SHADOW - Main Result
Calculation: VE1 59xF200 Sc. N175 blade RC

...continued from previous page

No. Name Worst case Expected
[h/year]  [h/year]
45 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (757) 0:00 0:00
47 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (791) 0:00 0:00
48 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (773) 0:00 0:00
49 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (772) 0:00 0:00
50 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (769) 0:00 0:00
52 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (755) 0:00 0:00
53 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (756) 0:00 0:00
54 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (758) 0:00 0:00
55 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (759) 0:00 0:00
56 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (753) 0:00 0:00
57 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (754) 0:00 0:00
58 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (763) 0:00 0:00
59 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (762) 0:00 0:00
60 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (761) 0:00 0:00
61 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (760) 0:00 0:00
62 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (766) 0:00 0:00
63 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (764) 0:00 0:00
64 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (765) 0:00 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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Project:

Hauksuonnevan tuulivoimahanke — valkemallinnukset

SHADOW - Main Result

Calculation: VE1 59xF200 Sc. N175 blade WC
Assumptions for shadow calculations

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

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

Sunshine probability S (Average daily sunshine hours) []
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0.77 2.46 4.42 6.93 8.81 9.87 9.13 6.84 4.43 2.23 0.93 0.26

Operational hours are calculated from WTGs in calculation and wind
distribution:
Site data: ATLAS; 12 sectors; Radius: 20,000 m (9)

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
609 407 380 345 546 865 1,132 1,069 1,197 981 524 559 8,614

Monthly aggregation of real case reduction

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

A ZVI (Zones of Visual Influence) calculation is performed before flicker
calculation so non visible WTG do not contribute to calculated flicker
values. A WTG will be visible if it is visible from any part of the receiver
window. The ZVI calculation is based on the following assumptions:
DHM: Elevation Grid Data Object: HAUK_Decibel_EB_EMDGrid_0.wpg (1)
Receptor grid resolution: 1.0 m

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89
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Scale 1:200,000

A New 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] [kwl  [m] [m] [m] [RPM]
1 383,203 7,145,660 69.5 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
2 383,721 7,145,332 72.9 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
3 382,769 7,145,298 68.9 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
4 383,258 7,145,024 71.3 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
5 383,832 7,144,822 74.5 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
6 382,039 7,145,246 63.2 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
7 377,034 7,147,558 38.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
8 377,557 7,147,494 43.7 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
9 378,010 7,147,142 46.9 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
10 378,544 7,146,974 50.9 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
11 378,976 7,146,593 53.5 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
12 379,404 7,146,300 54.3 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
13 379,815 7,145,863 54.9 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0  200.0 1,966 11.0
14 380,558 7,145,522 58.9 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
16 381,969 7,144,761 62.9 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
17 377,124 7,146,994 39.0 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
18 377,476 7,146,419 39.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
19 378,036 7,146,370 45.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0  200.0 1,966 11.0
20 378,615 7,146,157 50.3 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0 200.0 1,966 11.0
21 379,106 7,145,795 53.1 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
23 379,986 7,145,097 54.3 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0 200.0 1,966 11.0
24 381,344 7,144,532 63.4 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
25 376,926 7,146,059 34.6 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0 200.0 1,966 11.0
26 377,348 7,145,642 37.1 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
27 377,962 7,145,405 44.2 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
28 378,484 7,145,153 49.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0  200.0 1,966 11.0
29 378,892 7,144,832 51.9 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
30 379,423 7,144,656 52.2 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0 200.0 1,966 11.0
31 380,790 7,143,991 57.7 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0 200.0 1,966 11.0
32 376,806 7,145,422 33.9 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
33 376,115 7,145,157 33.2 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0 200.0 1,966 11.0

To be continued on next page...
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SHADOW - Main Result
Calculation: VE1 59xF200 Sc. N175 blade WC

...continued from previous page

WTG type Shadow data
East North Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub Calculation  RPM
rated  diameter height distance
[m] kwl  [m] [m] [m] [RPM]

34 376,885 7,144,741 37.4 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
35 377,402 7,144,519 38.0 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
36 377,887 7,144,113 41.4 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
37 378,600 7,144,017 45.9 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
38 380,232 7,143,312 55.6 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
39 380,786 7,143,103 57.7 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
41 376,219 7,144,232 38.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
42 378,255 7,143,588 42.2 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
43 379,510 7,142,950 51.6 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
44 380,022 7,142,836 55.1 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
45 380,451 7,142,299 56.2 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
47 375,661 7,144,052 37.4 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
48 377,385 7,143,584 38.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
49 377,878 7,143,194 40.4 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
50 379,128 7,142,586 48.6 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
52 379,437 7,142,013 49.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
53 379,965 7,142,028 53.7 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
54 380,479 7,141,778 61.2 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
55 381,034 7,141,803 58.6 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
56 378,606 7,141,726 41.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
57 379,179 7,141,538 46.5 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
58 379,505 7,141,090 47.5 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
59 380,082 7,141,202 51.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
60 380,634 7,141,310 60.1 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
61 381,146 7,141,281 59.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
62 378,414 7,140,731 41.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
63 379,019 7,140,858 43.6 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
64 378,788 7,140,369 43.0 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0

Shadow receptor-Input

No. East North Z Width Height Elevation Slope of Direction mode Eye height
a.g.l.  window (2Vv1) a.g.l.
[m] [m] [m] [m] [°] [m]
HH Hietakaivonkangas 380,697 7,139,280 50.7 1.0 1.0 1.0 90.0 "Green house mode" 2.0
HH Kankaala 383,213 7,141,681 67.3 1.0 1.0 1.0 90.0 "Green house mode" 2.0
HH Koskela 385,840 7,145,013 76.7 1.0 1.0 1.0 90.0 "Green house mode" 2.0
HH Ruunakorpi 380,450 7,139,211 49.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
HH Vaihoja 374,905 7,146,787 26.0 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Haanpaa 376,666 7,149,614 36.6 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Heikkila 378,937 7,149,007 49.4 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Jukkola 1 382,973 7,142,986 70.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Jukkola 2 382,998 7,142,946 70.6 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Jukkola 3 383,051 7,142,762 70.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Kupulisoja 376,466 7,141,416 38.6 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Kupulisperd 376,497 7,141,568 37.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Nikula 380,797 7,147,767 56.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Pahkala 376,133 7,141,880 33.9 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Uusitalo 380,265 7,148,166 56.7 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Uutela 383,121 7,140,866 62.8 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Vaihoja 1 374,977 7,147,206 24.4 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Vaihojantie 375,711 7,149,190 31.8 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Vilitalo 373,673 7,143,034 30.0 1.0 1.0 1.0 90.0 "Green house mode" 2.0

Calculation Results
Shadow receptor

Shadow, worst case Shadow, expected values
No. Shadow hours Shadow days Max shadow Shadow hours
per year per year hours per day per year
[h/year] [days/year] [h/day] [h/year]
HH Hietakaivonkangas 0:00 0 0:00 0:00

HH Kankaala 0:00 0 0:00 0:00
To be continued on next page...
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Project:

Hauksuonnevan tuulivoimahanke — valkemallinnukset

SHADOW - Main Result

Calculation: VE1 59xF200 Sc. N175 blade WC

...continued from previous page
Shadow, worst case

Shadow, expected values

No. Shadow hours Shadow days Max shadow Shadow hours

per year per year  hours per day per year

[h/year] [days/year] [h/day] [h/year]
HH Koskela 0:00 0 0:00 0:00
HH Ruunakorpi 0:00 0 0:00 0:00
HH Vaihoja 0:00 0 0:00 0:00
RH Haanpéaa 0:00 0 0:00 0:00
RH Heikkila 0:00 0 0:00 0:00
RH Jukkola 1 0:00 0 0:00 0:00
RH Jukkola 2 0:00 0 0:00 0:00
RH Jukkola 3 0:00 0 0:00 0:00
RH Kupulisoja 0:00 0 0:00 0:00
RH Kupulispera 0:00 0 0:00 0:00
RH Nikula 0:00 0 0:00 0:00
RH Pahkala 0:00 0 0:00 0:00
RH Uusitalo 0:00 0 0:00 0:00
RH Uutela 0:00 0 0:00 0:00
RH Vaihoja 1 0:00 0 0:00 0:00
RH Vaihojantie 0:00 0 0:00 0:00
RH Vélitalo 0:00 0 0:00 0:00

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

No. Name

1 FUTURE F200 9.0 MW 9000 200.0 !-! hub:

2 FUTURE F200 9.0 MW 9000 200.0 !-! hub:

3 FUTURE F200 9.0 MW 9000 200.0 !-! hub:

4 FUTURE F200 9.0 MW 9000 200.0 !-! hub:

5 FUTURE F200 9.0 MW 9000 200.0 !-! hub:

6 FUTURE F200 9.0 MW 9000 200.0 !-! hub:

7 FUTURE F200 9.0 MW 9000 200.0 !-! hub:

8 FUTURE F200 9.0 MW 9000 200.0 !-! hub:

9 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
10 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
11 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
12 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
13 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
14 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
16 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
17 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
18 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
19 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
20 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
21 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
23 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
24 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
25 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
26 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
27 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
28 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
29 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
30 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
31 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
32 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
33 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
34 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
35 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
36 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
37 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
38 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
39 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
41 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
42 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
43 FUTURE F200 9.0 MW 9000 200.0 !-! hub:
44 FUTURE F200 9.0 MW 9000 200.0 !-! hub:

To be continued on next page...
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Worst case Expected

[h/year]
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SHADOW - Main Result
Calculation: VE1 59xF200 Sc. N175 blade WC

...continued from previous page

No. Name Worst case Expected
[h/year]  [h/year]
45 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (757) 0:00 0:00
47 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (791) 0:00 0:00
48 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (773) 0:00 0:00
49 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (772) 0:00 0:00
50 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (769) 0:00 0:00
52 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (755) 0:00 0:00
53 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (756) 0:00 0:00
54 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (758) 0:00 0:00
55 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (759) 0:00 0:00
56 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (753) 0:00 0:00
57 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (754) 0:00 0:00
58 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (763) 0:00 0:00
59 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (762) 0:00 0:00
60 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (761) 0:00 0:00
61 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (760) 0:00 0:00
62 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (766) 0:00 0:00
63 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (764) 0:00 0:00
64 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (765) 0:00 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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Project:

Hauksuonnevan tuulivoimahanke — valkemallinnukset

SHADOW - Main Result

Calculation: VE2 44xF200 Sc. N175 blade RC
Assumptions for shadow calculations

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

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

Sunshine probability S (Average daily sunshine hours) []
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0.77 2.46 4.42 6.93 8.81 9.87 9.13 6.84 4.43 2.23 0.93 0.26

Operational hours are calculated from WTGs in calculation and wind
distribution:
Site data: ATLAS; 12 sectors; Radius: 20,000 m (9)

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
609 407 380 345 546 865 1,132 1,069 1,197 981 524 559 8,614

Licensed user:

wpd GmbH

Stephanitorsbollwerk 3 (Haus LUV)
DE-28211 Bremen

+49 7142 77810

Emma Berkovits / e.berkovits@wpd.fi

Calculated:

26-Jun-25 13:13/4.1.264

Monthly aggregation of real case reduction
Idle start wind speed: Cut in wind speed from power curve

A ZVI (Zones of Visual Influence) calculation is performed before flicker

calculation so non visible WTG do not contribute to calculated flicker

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

window. The ZVI calculation is based on the following assumptions:

DHM: Elevation Grid Data Object: HAUK_Decibel_EB_EMDGrid_0.wpg (1)

Receptor grid resolution: 1.0 m

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89

WTGs

East

9 378,010
378,544
378,976
379,404
379,815
380,558
377,476
378,036
378,615
379,106
379,986
381,344
376,926
377,348
377,962
378,484
378,892
379,423
380,790
376,806
376,885
377,402
377,887
378,600
380,232
380,786
378,255
379,510
380,022
380,451
377,385

North

7,147,142
7,146,974
7,146,593
7,146,300
7,145,863
7,145,522
7,146,419
7,146,370
7,146,157
7,145,795
7,145,097
7,144,532
7,146,059
7,145,642
7,145,405
7,145,153
7,144,832
7,144,656
7,143,991
7,145,422
7,144,741
7,144,519
7,144,113
7,144,017
7,143,312
7,143,103
7,143,588
7,142,950
7,142,836
7,142,299
7,143,584

Z Row data/Description

[m]

46.9 FUTURE F200 9.0 MW 9000 20...
50.9 FUTURE F200 9.0 MW 9000 20...
53.5 FUTURE F200 9.0 MW 9000 20...
54.3 FUTURE F200 9.0 MW 9000 20...
54.9 FUTURE F200 9.0 MW 9000 20...
58.9 FUTURE F200 9.0 MW 9000 20...
39.8 FUTURE F200 9.0 MW 9000 20...
45.8 FUTURE F200 9.0 MW 9000 20..
50.3 FUTURE F200 9.0 MW 9000 20...
53.1 FUTURE F200 9.0 MW 9000 20...
54.3 FUTURE F200 9.0 MW 9000 20...
63.4 FUTURE F200 9.0 MW 9000 20...
34.6 FUTURE F200 9.0 MW 9000 20..
37.1 FUTURE F200 9.0 MW 9000 20...
44.2 FUTURE F200 9.0 MW 9000 20...
49.8 FUTURE F200 9.0 MW 9000 20...
51.9 FUTURE F200 9.0 MW 9000 20...
52.2 FUTURE F200 9.0 MW 9000 20..
57.7 FUTURE F200 9.0 MW 9000 20...
33.9 FUTURE F200 9.0 MW 9000 20...
37.4 FUTURE F200 9.0 MW 9000 20...
38.0 FUTURE F200 9.0 MW 9000 20...
41.4 FUTURE F200 9.0 MW 9000 20..
45.9 FUTURE F200 9.0 MW 9000 20...
55.6 FUTURE F200 9.0 MW 9000 20...
57.7 FUTURE F200 9.0 MW 9000 20...
42.2 FUTURE F200 9.0 MW 9000 20...
51.6 FUTURE F200 9.0 MW 9000 20...
55.1 FUTURE F200 9.0 MW 9000 20...
56.2 FUTURE F200 9.0 MW 9000 20...
38.8 FUTURE F200 9.0 MW 9000 20...

To be continued on next page...
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WTG type
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Scale 1:200,000

Power,

rated

[kw]
9,000
9,000
9,000
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9,000
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25 Shadow receptor

Rotor

diameter

[m]
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
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200.0
200.0
200.0
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Hub

height
[m]
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Shadow data

Calculation
distance
[m]
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RPM

[RPM]
11.0
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11.0
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SHADOW - Main Result
Calculation: VE2 44xF200 Sc. N175 blade RC

...continued from previous page

WTG type Shadow data
East North Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub Calculation  RPM
rated  diameter height distance
[m] kwl  [m] [m] [m] [RPM]

49 377,878 7,143,194 40.4 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
50 379,128 7,142,586 48.6 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
52 379,437 7,142,013 49.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
53 379,965 7,142,028 53.7 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
54 380,479 7,141,778 61.2 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
56 378,606 7,141,726 41.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
57 379,179 7,141,538 46.5 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
58 379,505 7,141,090 47.5 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
59 380,082 7,141,202 51.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
60 380,634 7,141,310 60.1 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
62 378,414 7,140,731 41.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
63 379,019 7,140,858 43.6 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
64 378,788 7,140,369 43.0 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0

Shadow receptor-Input

No. East North Z Width Height Elevation Slope of Direction mode Eye height
a.g.l.  window (zVv1) a.g.l.
[m] [m] [m] [m] [°] [m]
HH Hietakaivonkangas 380,697 7,139,280 50.7 1.0 1.0 1.0 90.0 "Green house mode" 2.0
HH Kankaala 383,213 7,141,681 67.3 1.0 1.0 1.0 90.0 "Green house mode" 2.0
HH Koskela 385,840 7,145,013 76.7 1.0 1.0 1.0 90.0 "Green house mode" 2.0
HH Ruunakorpi 380,450 7,139,211 49.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
HH Vaihoja 374,905 7,146,787 26.0 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Haanpaa 376,666 7,149,614 36.6 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Heikkila 378,937 7,149,007 49.4 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Jukkola 1 382,973 7,142,986 70.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Jukkola 2 382,998 7,142,946 70.6 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Jukkola 3 383,051 7,142,762 70.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Kupulisoja 376,466 7,141,416 38.6 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Kupulisperd 376,497 7,141,568 37.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Nikula 380,797 7,147,767 56.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Pahkala 376,133 7,141,880 33.9 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Uusitalo 380,265 7,148,166 56.7 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Uutela 383,121 7,140,866 62.8 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Vaihoja 1 374,977 7,147,206 24.4 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Vaihojantie 375,711 7,149,190 31.8 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Vilitalo 373,673 7,143,034 30.0 1.0 1.0 1.0 90.0 "Green house mode" 2.0

Calculation Results
Shadow receptor

Shadow, worst case Shadow, expected values
No. Shadow hours Shadow days Max shadow Shadow hours
per year per year hours per day per year
[h/year] [days/year] [h/day] [h/year]
HH Hietakaivonkangas 0:00 0 0:00 0:00
HH Kankaala 0:00 0 0:00 0:00
HH Koskela 0:00 0 0:00 0:00
HH Ruunakorpi 0:00 0 0:00 0:00
HH Vaihoja 0:00 0 0:00 0:00
RH Haanpaa 0:00 0 0:00 0:00
RH Heikkila 0:00 0 0:00 0:00
RH Jukkola 1 0:00 0 0:00 0:00
RH Jukkola 2 0:00 0 0:00 0:00
RH Jukkola 3 0:00 0 0:00 0:00
RH Kupulisoja 0:00 0 0:00 0:00
RH Kupulispera 0:00 0 0:00 0:00
RH Nikula 0:00 0 0:00 0:00
RH Pahkala 0:00 0 0:00 0:00
RH Uusitalo 0:00 0 0:00 0:00
RH Uutela 0:00 0 0:00 0:00
RH Vaihoja 1 0:00 0 0:00 0:00

To be continued on next page...

windPRO 4.1.264 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk 30-Jun-25 12:48 / 2 win d PRO ‘



Project:

Hauksuonnevan tuulivoimahanke — valkemallinnukset

SHADOW - Main Result

Calculation: VE2 44xF200 Sc. N175 blade RC

...continued from previous page
Shadow, worst case

Shadow, expected values

No. Shadow hours Shadow days Max shadow Shadow hours
per year per year  hours per day per year
[h/year] [days/year] [h/day] [h/year]
RH Vaihojantie 0:00 0 0:00 0:00
RH Vélitalo 0:00 0 0:00 0:00

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

No. Name Worst case Expected
[h/year]  [h/year]

9 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (837) 0:00 0:00
10 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (836) 0:00 0:00
11 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (835) 0:00 0:00
12 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (831) 0:00 0:00
13 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (827) 0:00 0:00
14 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (826) 0:00 0:00
18 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (844) 0:00 0:00
19 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (834) 0:00 0:00
20 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (833) 0:00 0:00
21 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (832) 0:00 0:00
23 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (825) 0:00 0:00
24 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (801) 0:00 0:00
25 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (843) 0:00 0:00
26 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (841) 0:00 0:00
27 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (828) 0:00 0:00
28 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (829) 0:00 0:00
29 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (830) 0:00 0:00
30 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (824) 0:00 0:00
31 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (802) 0:00 0:00
32 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (842) 0:00 0:00
34 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (840) 0:00 0:00
35 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (839) 0:00 0:00
36 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (838) 0:00 0:00
37 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (820) 0:00 0:00
38 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (804) 0:00 0:00
39 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (803) 0:00 0:00
42 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (821) 0:00 0:00
43 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (818) 0:00 0:00
44 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (817) 0:00 0:00
45 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (809) 0:00 0:00
48 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (823) 0:00 0:00
49 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (822) 0:00 0:00
50 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (819) 0:00 0:00
52 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (807) 0:00 0:00
53 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (808) 0:00 0:00
54 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (810) 0:00 0:00
56 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (805) 0:00 0:00
57 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (806) 0:00 0:00
58 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (813) 0:00 0:00
59 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (812) 0:00 0:00
60 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (811) 0:00 0:00
62 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (816) 0:00 0:00
63 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (814) 0:00 0:00
64 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (815) 0:00 0:00
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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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Project:

Hauksuonnevan tuulivoimahanke — valkemallinnukset

SHADOW - Main Result

Calculation: VE2 44xF200 Sc. N175 blade WC
Assumptions for shadow calculations

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

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

Sunshine probability S (Average daily sunshine hours) []
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0.77 2.46 4.42 6.93 8.81 9.87 9.13 6.84 4.43 2.23 0.93 0.26

Operational hours are calculated from WTGs in calculation and wind
distribution:
Site data: ATLAS; 12 sectors; Radius: 20,000 m (9)

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
609 407 380 345 546 865 1,132 1,069 1,197 981 524 559 8,614

Licensed user:

wpd GmbH

Stephanitorsbollwerk 3 (Haus LUV)
DE-28211 Bremen

+49 7142 77810

Emma Berkovits / e.berkovits@wpd.fi

Calculated:

26-Jun-25 13:28/4.1.264

Monthly aggregation of real case reduction
Idle start wind speed: Cut in wind speed from power curve

A ZVI (Zones of Visual Influence) calculation is performed before flicker

calculation so non visible WTG do not contribute to calculated flicker

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

window. The ZVI calculation is based on the following assumptions:

DHM: Elevation Grid Data Object: HAUK_Decibel_EB_EMDGrid_0.wpg (1)

Receptor grid resolution: 1.0 m

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89

WTGs

East

9 378,010
378,544
378,976
379,404
379,815
380,558
377,476
378,036
378,615
379,106
379,986
381,344
376,926
377,348
377,962
378,484
378,892
379,423
380,790
376,806
376,885
377,402
377,887
378,600
380,232
380,786
378,255
379,510
380,022
380,451
377,385

North

7,147,142
7,146,974
7,146,593
7,146,300
7,145,863
7,145,522
7,146,419
7,146,370
7,146,157
7,145,795
7,145,097
7,144,532
7,146,059
7,145,642
7,145,405
7,145,153
7,144,832
7,144,656
7,143,991
7,145,422
7,144,741
7,144,519
7,144,113
7,144,017
7,143,312
7,143,103
7,143,588
7,142,950
7,142,836
7,142,299
7,143,584

Z Row data/Description

[m]

46.9 FUTURE F200 9.0 MW 9000 20...
50.9 FUTURE F200 9.0 MW 9000 20...
53.5 FUTURE F200 9.0 MW 9000 20...
54.3 FUTURE F200 9.0 MW 9000 20...
54.9 FUTURE F200 9.0 MW 9000 20...
58.9 FUTURE F200 9.0 MW 9000 20...
39.8 FUTURE F200 9.0 MW 9000 20...
45.8 FUTURE F200 9.0 MW 9000 20..
50.3 FUTURE F200 9.0 MW 9000 20...
53.1 FUTURE F200 9.0 MW 9000 20...
54.3 FUTURE F200 9.0 MW 9000 20...
63.4 FUTURE F200 9.0 MW 9000 20...
34.6 FUTURE F200 9.0 MW 9000 20..
37.1 FUTURE F200 9.0 MW 9000 20...
44.2 FUTURE F200 9.0 MW 9000 20...
49.8 FUTURE F200 9.0 MW 9000 20...
51.9 FUTURE F200 9.0 MW 9000 20...
52.2 FUTURE F200 9.0 MW 9000 20..
57.7 FUTURE F200 9.0 MW 9000 20...
33.9 FUTURE F200 9.0 MW 9000 20...
37.4 FUTURE F200 9.0 MW 9000 20...
38.0 FUTURE F200 9.0 MW 9000 20...
41.4 FUTURE F200 9.0 MW 9000 20..
45.9 FUTURE F200 9.0 MW 9000 20...
55.6 FUTURE F200 9.0 MW 9000 20...
57.7 FUTURE F200 9.0 MW 9000 20...
42.2 FUTURE F200 9.0 MW 9000 20...
51.6 FUTURE F200 9.0 MW 9000 20...
55.1 FUTURE F200 9.0 MW 9000 20...
56.2 FUTURE F200 9.0 MW 9000 20...
38.8 FUTURE F200 9.0 MW 9000 20...

To be continued on next page...
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A New WTG

WTG type
Valid Manufact. Type-generator

Yes
Yes
Yes
Yes
Yes
Yes
Yes

. Yes

Yes
Yes
Yes
Yes

. Yes

Yes
Yes
Yes
Yes

. Yes

Yes
Yes
Yes
Yes

. Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

FUTURE
FUTURE
FUTURE
FUTURE
FUTURE
FUTURE
FUTURE
FUTURE
FUTURE
FUTURE
FUTURE
FUTURE
FUTURE
FUTURE
FUTURE
FUTURE
FUTURE
FUTURE
FUTURE
FUTURE
FUTURE
FUTURE
FUTURE
FUTURE
FUTURE
FUTURE
FUTURE
FUTURE
FUTURE
FUTURE
FUTURE

F200 9.0 MW-9,000
F200 9.0 MW-9,000
F200 9.0 MW-9,000
F200 9.0 MW-9,000
F200 9.0 MW-9,000
F200 9.0 MW-9,000
F200 9.0 MW-9,000
F200 9.0 MW-9,000
F200 9.0 MW-9,000
F200 9.0 MW-9,000
F200 9.0 MW-9,000
F200 9.0 MW-9,000
F200 9.0 MW-9,000
F200 9.0 MW-9,000
F200 9.0 MW-9,000
F200 9.0 MW-9,000
F200 9.0 MW-9,000
F200 9.0 MW-9,000
F200 9.0 MW-9,000
F200 9.0 MW-9,000
F200 9.0 MW-9,000
F200 9.0 MW-9,000
F200 9.0 MW-9,000
F200 9.0 MW-9,000
F200 9.0 MW-9,000
F200 9.0 MW-9,000
F200 9.0 MW-9,000
F200 9.0 MW-9,000
F200 9.0 MW-9,000
F200 9.0 MW-9,000
F200 9.0 MW-9,000
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Scale 1:200,000

Power,

rated

[kw]
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000
9,000

25 Shadow receptor

Rotor

diameter

[m]
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0

Hub

height
[m]
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
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Shadow data

Calculation
distance
[m]
1,966
1,966
1,966
1,966
1,966
1,966
1,966
1,966
1,966
1,966
1,966
1,966
1,966
1,966
1,966
1,966
1,966
1,966
1,966
1,966
1,966
1,966
1,966
1,966
1,966
1,966
1,966
1,966
1,966
1,966
1,966

RPM

[RPM]
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
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SHADOW - Main Result
Calculation: VE2 44xF200 Sc. N175 blade WC

...continued from previous page

WTG type Shadow data
East North Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub Calculation  RPM
rated  diameter height distance
[m] kwl  [m] [m] [m] [RPM]

49 377,878 7,143,194 40.4 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
50 379,128 7,142,586 48.6 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
52 379,437 7,142,013 49.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
53 379,965 7,142,028 53.7 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
54 380,479 7,141,778 61.2 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
56 378,606 7,141,726 41.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
57 379,179 7,141,538 46.5 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
58 379,505 7,141,090 47.5 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
59 380,082 7,141,202 51.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
60 380,634 7,141,310 60.1 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
62 378,414 7,140,731 41.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
63 379,019 7,140,858 43.6 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
64 378,788 7,140,369 43.0 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0

Shadow receptor-Input

No. East North Z Width Height Elevation Slope of Direction mode Eye height
a.g.l.  window (zVv1) a.g.l.
[m] [m] [m] [m] [°] [m]
HH Hietakaivonkangas 380,697 7,139,280 50.7 1.0 1.0 1.0 90.0 "Green house mode" 2.0
HH Kankaala 383,213 7,141,681 67.3 1.0 1.0 1.0 90.0 "Green house mode" 2.0
HH Koskela 385,840 7,145,013 76.7 1.0 1.0 1.0 90.0 "Green house mode" 2.0
HH Ruunakorpi 380,450 7,139,211 49.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
HH Vaihoja 374,905 7,146,787 26.0 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Haanpaa 376,666 7,149,614 36.6 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Heikkila 378,937 7,149,007 49.4 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Jukkola 1 382,973 7,142,986 70.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Jukkola 2 382,998 7,142,946 70.6 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Jukkola 3 383,051 7,142,762 70.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Kupulisoja 376,466 7,141,416 38.6 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Kupulisperd 376,497 7,141,568 37.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Nikula 380,797 7,147,767 56.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Pahkala 376,133 7,141,880 33.9 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Uusitalo 380,265 7,148,166 56.7 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Uutela 383,121 7,140,866 62.8 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Vaihoja 1 374,977 7,147,206 24.4 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Vaihojantie 375,711 7,149,190 31.8 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Vilitalo 373,673 7,143,034 30.0 1.0 1.0 1.0 90.0 "Green house mode" 2.0

Calculation Results
Shadow receptor

Shadow, worst case Shadow, expected values
No. Shadow hours Shadow days Max shadow Shadow hours
per year per year hours per day per year
[h/year] [days/year] [h/day] [h/year]
HH Hietakaivonkangas 0:00 0 0:00 0:00
HH Kankaala 0:00 0 0:00 0:00
HH Koskela 0:00 0 0:00 0:00
HH Ruunakorpi 0:00 0 0:00 0:00
HH Vaihoja 0:00 0 0:00 0:00
RH Haanpaa 0:00 0 0:00 0:00
RH Heikkila 0:00 0 0:00 0:00
RH Jukkola 1 0:00 0 0:00 0:00
RH Jukkola 2 0:00 0 0:00 0:00
RH Jukkola 3 0:00 0 0:00 0:00
RH Kupulisoja 0:00 0 0:00 0:00
RH Kupulispera 0:00 0 0:00 0:00
RH Nikula 0:00 0 0:00 0:00
RH Pahkala 0:00 0 0:00 0:00
RH Uusitalo 0:00 0 0:00 0:00
RH Uutela 0:00 0 0:00 0:00
RH Vaihoja 1 0:00 0 0:00 0:00

To be continued on next page...
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Project:

Hauksuonnevan tuulivoimahanke — valkemallinnukset

SHADOW - Main Result

Calculation: VE2 44xF200 Sc. N175 blade WC

...continued from previous page
Shadow, worst case

Shadow, expected values

No. Shadow hours Shadow days Max shadow Shadow hours
per year per year  hours per day per year
[h/year] [days/year] [h/day] [h/year]
RH Vaihojantie 0:00 0 0:00 0:00
RH Vélitalo 0:00 0 0:00 0:00

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

No. Name Worst case Expected
[h/year]  [h/year]

9 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (837) 0:00 0:00
10 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (836) 0:00 0:00
11 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (835) 0:00 0:00
12 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (831) 0:00 0:00
13 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (827) 0:00 0:00
14 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (826) 0:00 0:00
18 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (844) 0:00 0:00
19 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (834) 0:00 0:00
20 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (833) 0:00 0:00
21 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (832) 0:00 0:00
23 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (825) 0:00 0:00
24 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (801) 0:00 0:00
25 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (843) 0:00 0:00
26 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (841) 0:00 0:00
27 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (828) 0:00 0:00
28 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (829) 0:00 0:00
29 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (830) 0:00 0:00
30 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (824) 0:00 0:00
31 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (802) 0:00 0:00
32 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (842) 0:00 0:00
34 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (840) 0:00 0:00
35 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (839) 0:00 0:00
36 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (838) 0:00 0:00
37 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (820) 0:00 0:00
38 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (804) 0:00 0:00
39 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (803) 0:00 0:00
42 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (821) 0:00 0:00
43 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (818) 0:00 0:00
44 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (817) 0:00 0:00
45 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (809) 0:00 0:00
48 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (823) 0:00 0:00
49 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (822) 0:00 0:00
50 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (819) 0:00 0:00
52 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (807) 0:00 0:00
53 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (808) 0:00 0:00
54 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (810) 0:00 0:00
56 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (805) 0:00 0:00
57 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (806) 0:00 0:00
58 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (813) 0:00 0:00
59 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (812) 0:00 0:00
60 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (811) 0:00 0:00
62 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (816) 0:00 0:00
63 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (814) 0:00 0:00
64 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (815) 0:00 0:00
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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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Project:

Hauksuonnevan tuulivoimahanke — valkemallinnukset

SHADOW - Main Result

Calculation: VE3 36xF200 Sc. N175 blade RC
Assumptions for shadow calculations

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

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

Sunshine probability S (Average daily sunshine hours) []
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0.77 2.46 4.42 6.93 8.81 9.87 9.13 6.84 4.43 2.23 0.93 0.26

Operational hours are calculated from WTGs in calculation and wind
distribution:
Site data: ATLAS; 12 sectors; Radius: 20,000 m (9)

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
609 407 380 345 546 865 1,132 1,069 1,197 981 524 559 8,614

Monthly aggregation of real case reduction

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

A ZVI (Zones of Visual Influence) calculation is performed before flicker
calculation so non visible WTG do not contribute to calculated flicker
values. A WTG will be visible if it is visible from any part of the receiver
window. The ZVI calculation is based on the following assumptions:
DHM: Elevation Grid Data Object: HAUK_Decibel_EB_EMDGrid_0.wpg (1)
Receptor grid resolution: 1.0 m

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89

Licensed user:
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Calculated:

26-Jun-25 13:06/4.1.264
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Scale 1:200,000

A New 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] [kwl  [m] [m] [m] [RPM]
9 378,010 7,147,142 46.9 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
10 378,544 7,146,974 50.9 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
11 378,976 7,146,593 53.5 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0  200.0 1,966 11.0
12 379,404 7,146,300 54.3 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
13 379,815 7,145,863 54.9 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
14 380,558 7,145,522 58.9 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
18 377,476 7,146,419 39.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
19 378,036 7,146,370 45.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0  200.0 1,966 11.0
20 378,615 7,146,157 50.3 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0 200.0 1,966 11.0
21 379,106 7,145,795 53.1 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
23 379,986 7,145,097 54.3 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0 200.0 1,966 11.0
24 381,344 7,144,532 63.4 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
25 376,926 7,146,059 34.6 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0 200.0 1,966 11.0
26 377,348 7,145,642 37.1 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
27 377,962 7,145,405 44.2 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
28 378,484 7,145,153 49.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0 200.0 1,966 11.0
29 378,892 7,144,832 51.9 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
30 379,423 7,144,656 52.2 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0  200.0 1,966 11.0
31 380,790 7,143,991 57.7 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0 200.0 1,966 11.0
34 376,885 7,144,741 37.4 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
35 377,402 7,144,519 38.0 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0 200.0 1,966 11.0
36 377,887 7,144,113 41.4 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
37 378,600 7,144,017 45.9 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0  200.0 1,966 11.0
38 380,232 7,143,312 55.6 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
42 378,255 7,143,588 42.2 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
43 379,510 7,142,950 51.6 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
44 380,022 7,142,836 55.1 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
48 377,385 7,143,584 38.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0 200.0 1,966 11.0
49 377,878 7,143,194 40.4 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0 200.0 1,966 11.0
50 379,128 7,142,586 48.6 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
52 379,437 7,142,013 49.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0 200.0 1,966 11.0

To be continued on next page...
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SHADOW - Main Result
Calculation: VE3 36xF200 Sc. N175 blade RC

...continued from previous page

WTG type Shadow data
East North Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub Calculation  RPM
rated  diameter height distance
[m] kwl  [m] [m] [m] [RPM]

53 379,965 7,142,028 53.7 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
57 379,179 7,141,538 46.5 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
58 379,505 7,141,090 47.5 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
59 380,082 7,141,202 51.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
63 379,019 7,140,858 43.6 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0

Shadow receptor-Input

No. East North Z Width Height Elevation Slope of Direction mode Eye height
a.g.l.  window (V1) a.g.l.
[m] [m] [m] [m] [°] [m]
HH Hietakaivonkangas 380,697 7,139,280 50.7 1.0 1.0 1.0 90.0 "Green house mode" 2.0
HH Kankaala 383,213 7,141,681 67.3 1.0 1.0 1.0 90.0 "Green house mode" 2.0
HH Koskela 385,840 7,145,013 76.7 1.0 1.0 1.0 90.0 "Green house mode" 2.0
HH Ruunakorpi 380,450 7,139,211 49.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
HH Vaihoja 374,905 7,146,787 26.0 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Haanpaa 376,666 7,149,614 36.6 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Heikkila 378,937 7,149,007 49.4 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Jukkola 1 382,973 7,142,986 70.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Jukkola 2 382,998 7,142,946 70.6 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Jukkola 3 383,051 7,142,762 70.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Kupulisoja 376,466 7,141,416 38.6 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Kupulisperéd 376,497 7,141,568 37.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Nikula 380,797 7,147,767 56.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Pahkala 376,133 7,141,880 33.9 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Uusitalo 380,265 7,148,166 56.7 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Uutela 383,121 7,140,866 62.8 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Vaihoja 1 374,977 7,147,206 24.4 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Vaihojantie 375,711 7,149,190 31.8 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Vélitalo 373,673 7,143,034 30.0 1.0 1.0 1.0 90.0 "Green house mode" 2.0
Calculation Results
Shadow receptor
Shadow, worst case Shadow, expected values
No. Shadow hours Shadow days Max shadow Shadow hours
per year per year hours per day per year
[h/year] [days/year] [h/day] [h/year]
HH Hietakaivonkangas 0:00 0 0:00 0:00
HH Kankaala 0:00 0 0:00 0:00
HH Koskela 0:00 0 0:00 0:00
HH Ruunakorpi 0:00 0 0:00 0:00
HH Vaihoja 0:00 0 0:00 0:00
RH Haanpéaa 0:00 0 0:00 0:00
RH Heikkila 0:00 0 0:00 0:00
RH Jukkola 1 0:00 0 0:00 0:00
RH Jukkola 2 0:00 0 0:00 0:00
RH Jukkola 3 0:00 0 0:00 0:00
RH Kupulisoja 0:00 0 0:00 0:00
RH Kupulispera 0:00 0 0:00 0:00
RH Nikula 0:00 0 0:00 0:00
RH Pahkala 0:00 0 0:00 0:00
RH Uusitalo 0:00 0 0:00 0:00
RH Uutela 0:00 0 0:00 0:00
RH Vaihoja 1 0:00 0 0:00 0:00
RH Vaihojantie 0:00 0 0:00 0:00
RH Vélitalo 0:00 0 0:00 0:00
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Project:

Hauksuonnevan tuulivoimahanke — valkemallinnukset

SHADOW - Main Result

Calculation: VE3 36xF200 Sc. N175 blade RC

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

No. Name Worst case Expected
[h/year]  [h/year]

9 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (918) 0:00 0:00
10 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (917) 0:00 0:00
11 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (916) 0:00 0:00
12 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (912) 0:00 0:00
13 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (908) 0:00 0:00
14 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (907) 0:00 0:00
18 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (924) 0:00 0:00
19 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (915) 0:00 0:00
20 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (914) 0:00 0:00
21 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (913) 0:00 0:00
23 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (906) 0:00 0:00
24 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (889) 0:00 0:00
25 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (923) 0:00 0:00
26 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (922) 0:00 0:00
27 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (909) 0:00 0:00
28 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (910) 0:00 0:00
29 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (911) 0:00 0:00
30 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (905) 0:00 0:00
31 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (890) 0:00 0:00
34 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (921) 0:00 0:00
35 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (920) 0:00 0:00
36 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (919) 0:00 0:00
37 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (901) 0:00 0:00
38 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (891) 0:00 0:00
42 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (902) 0:00 0:00
43 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (899) 0:00 0:00
44 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (898) 0:00 0:00
48 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (904) 0:00 0:00
49 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (903) 0:00 0:00
50 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (900) 0:00 0:00
52 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (893) 0:00 0:00
53 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (894) 0:00 0:00
57 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (892) 0:00 0:00
58 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (896) 0:00 0:00
59 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (895) 0:00 0:00
63 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (897) 0:00 0:00

Licensed user:

wpd GmbH

Stephanitorsbollwerk 3 (Haus LUV)

DE-28211 Bremen

+49 7142 77810

Emma Berkovits / e.berkovits@wpd.fi

Calculated:

26-Jun-25 13:06/4.1.264

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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Project:

Hauksuonnevan tuulivoimahanke — valkemallinnukset

SHADOW - Main Result

Calculation: VE3 36xF200 Sc. N175 blade WC
Assumptions for shadow calculations

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

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

Sunshine probability S (Average daily sunshine hours) []
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0.77 2.46 4.42 6.93 8.81 9.87 9.13 6.84 4.43 2.23 0.93 0.26

Operational hours are calculated from WTGs in calculation and wind
distribution:
Site data: ATLAS; 12 sectors; Radius: 20,000 m (9)

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
609 407 380 345 546 865 1,132 1,069 1,197 981 524 559 8,614

Monthly aggregation of real case reduction

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

A ZVI (Zones of Visual Influence) calculation is performed before flicker
calculation so non visible WTG do not contribute to calculated flicker
values. A WTG will be visible if it is visible from any part of the receiver
window. The ZVI calculation is based on the following assumptions:
DHM: Elevation Grid Data Object: HAUK_Decibel_EB_EMDGrid_0.wpg (1)
Receptor grid resolution: 1.0 m

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89

Licensed user:
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Calculated:

26-Jun-25 13:41/4.1.264
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) OpenStreetMap contributblrs, Data OpenStreetMap and contributors, ODbL

Scale 1:200,000

A New 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] [kwl  [m] [m] [m] [RPM]
9 378,010 7,147,142 46.9 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
10 378,544 7,146,974 50.9 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
11 378,976 7,146,593 53.5 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0  200.0 1,966 11.0
12 379,404 7,146,300 54.3 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
13 379,815 7,145,863 54.9 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
14 380,558 7,145,522 58.9 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
18 377,476 7,146,419 39.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
19 378,036 7,146,370 45.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0  200.0 1,966 11.0
20 378,615 7,146,157 50.3 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0 200.0 1,966 11.0
21 379,106 7,145,795 53.1 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
23 379,986 7,145,097 54.3 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0 200.0 1,966 11.0
24 381,344 7,144,532 63.4 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
25 376,926 7,146,059 34.6 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0 200.0 1,966 11.0
26 377,348 7,145,642 37.1 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
27 377,962 7,145,405 44.2 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
28 378,484 7,145,153 49.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0 200.0 1,966 11.0
29 378,892 7,144,832 51.9 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
30 379,423 7,144,656 52.2 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0  200.0 1,966 11.0
31 380,790 7,143,991 57.7 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0 200.0 1,966 11.0
34 376,885 7,144,741 37.4 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
35 377,402 7,144,519 38.0 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0 200.0 1,966 11.0
36 377,887 7,144,113 41.4 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
37 378,600 7,144,017 45.9 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0  200.0 1,966 11.0
38 380,232 7,143,312 55.6 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
42 378,255 7,143,588 42.2 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
43 379,510 7,142,950 51.6 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
44 380,022 7,142,836 55.1 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
48 377,385 7,143,584 38.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0 200.0 1,966 11.0
49 377,878 7,143,194 40.4 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0 200.0 1,966 11.0
50 379,128 7,142,586 48.6 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
52 379,437 7,142,013 49.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000  200.0 200.0 1,966 11.0

To be continued on next page...
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SHADOW - Main Result
Calculation: VE3 36xF200 Sc. N175 blade WC

...continued from previous page

WTG type Shadow data
East North Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub Calculation  RPM
rated  diameter height distance
[m] kwl  [m] [m] [m] [RPM]

53 379,965 7,142,028 53.7 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
57 379,179 7,141,538 46.5 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
58 379,505 7,141,090 47.5 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
59 380,082 7,141,202 51.8 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
63 379,019 7,140,858 43.6 FUTURE F200 9.0 MW 9000 20... Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0

Shadow receptor-Input

No. East North Z Width Height Elevation Slope of Direction mode Eye height
a.g.l.  window (V1) a.g.l.
[m] [m] [m] [m] [°] [m]
HH Hietakaivonkangas 380,697 7,139,280 50.7 1.0 1.0 1.0 90.0 "Green house mode" 2.0
HH Kankaala 383,213 7,141,681 67.3 1.0 1.0 1.0 90.0 "Green house mode" 2.0
HH Koskela 385,840 7,145,013 76.7 1.0 1.0 1.0 90.0 "Green house mode" 2.0
HH Ruunakorpi 380,450 7,139,211 49.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
HH Vaihoja 374,905 7,146,787 26.0 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Haanpaa 376,666 7,149,614 36.6 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Heikkila 378,937 7,149,007 49.4 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Jukkola 1 382,973 7,142,986 70.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Jukkola 2 382,998 7,142,946 70.6 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Jukkola 3 383,051 7,142,762 70.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Kupulisoja 376,466 7,141,416 38.6 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Kupulisperéd 376,497 7,141,568 37.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Nikula 380,797 7,147,767 56.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Pahkala 376,133 7,141,880 33.9 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Uusitalo 380,265 7,148,166 56.7 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Uutela 383,121 7,140,866 62.8 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Vaihoja 1 374,977 7,147,206 24.4 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Vaihojantie 375,711 7,149,190 31.8 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Vélitalo 373,673 7,143,034 30.0 1.0 1.0 1.0 90.0 "Green house mode" 2.0
Calculation Results
Shadow receptor
Shadow, worst case Shadow, expected values
No. Shadow hours Shadow days Max shadow Shadow hours
per year per year hours per day per year
[h/year] [days/year] [h/day] [h/year]
HH Hietakaivonkangas 0:00 0 0:00 0:00
HH Kankaala 0:00 0 0:00 0:00
HH Koskela 0:00 0 0:00 0:00
HH Ruunakorpi 0:00 0 0:00 0:00
HH Vaihoja 0:00 0 0:00 0:00
RH Haanpéaa 0:00 0 0:00 0:00
RH Heikkila 0:00 0 0:00 0:00
RH Jukkola 1 0:00 0 0:00 0:00
RH Jukkola 2 0:00 0 0:00 0:00
RH Jukkola 3 0:00 0 0:00 0:00
RH Kupulisoja 0:00 0 0:00 0:00
RH Kupulispera 0:00 0 0:00 0:00
RH Nikula 0:00 0 0:00 0:00
RH Pahkala 0:00 0 0:00 0:00
RH Uusitalo 0:00 0 0:00 0:00
RH Uutela 0:00 0 0:00 0:00
RH Vaihoja 1 0:00 0 0:00 0:00
RH Vaihojantie 0:00 0 0:00 0:00
RH Vélitalo 0:00 0 0:00 0:00
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Project:

Hauksuonnevan tuulivoimahanke — valkemallinnukset

SHADOW - Main Result

Calculation: VE3 36xF200 Sc. N175 blade WC

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

No. Name Worst case Expected
[h/year]  [h/year]

9 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (918) 0:00 0:00
10 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (917) 0:00 0:00
11 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (916) 0:00 0:00
12 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (912) 0:00 0:00
13 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (908) 0:00 0:00
14 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (907) 0:00 0:00
18 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (924) 0:00 0:00
19 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (915) 0:00 0:00
20 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (914) 0:00 0:00
21 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (913) 0:00 0:00
23 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (906) 0:00 0:00
24 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (889) 0:00 0:00
25 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (923) 0:00 0:00
26 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (922) 0:00 0:00
27 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (909) 0:00 0:00
28 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (910) 0:00 0:00
29 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (911) 0:00 0:00
30 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (905) 0:00 0:00
31 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (890) 0:00 0:00
34 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (921) 0:00 0:00
35 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (920) 0:00 0:00
36 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (919) 0:00 0:00
37 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (901) 0:00 0:00
38 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (891) 0:00 0:00
42 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (902) 0:00 0:00
43 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (899) 0:00 0:00
44 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (898) 0:00 0:00
48 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (904) 0:00 0:00
49 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (903) 0:00 0:00
50 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (900) 0:00 0:00
52 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (893) 0:00 0:00
53 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (894) 0:00 0:00
57 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (892) 0:00 0:00
58 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (896) 0:00 0:00
59 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (895) 0:00 0:00
63 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (897) 0:00 0:00

Licensed user:
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Calculated:

26-Jun-25 13:41/4.1.264

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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Project:

Hauksuonnevan tuulivoimahanke — valkemallinnukset

SHADOW - Main Result

Calculation: VE1 59xF200 Sc. N175 blade CUMUL RC
Assumptions for shadow calculations

Licensed user:

wpd GmbH

Stephanitorsbollwerk 3 (Haus LUV)
DE-28211 Bremen

+49 7142 77810

Emma Berkovits / e.berkovits@wpd.fi

Calculated:

26-Jun-25 14:07/4.1.264

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

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

Sunshine probability S (Average daily sunshine hours) []
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0.77 2.46 4.42 6.93 8.81 9.87 9.13 6.84 4.43 2.23 0.93 0.26

Operational hours are calculated from WTGs in calculation and wind
distribution:
Site data: ATLAS; 12 sectors; Radius: 20,000 m (9)

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
607 406 379 345 545 863 1,129 1,066 1,194 979 522 558 8,593

Monthly aggregation of real case reduction

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

A ZVI (Zones of Visual Influence) calculation is performed before flicker
calculation so non visible WTG do not contribute to calculated flicker
values. A WTG will be visible if it is visible from any part of the receiver
window. The ZVI calculation is based on the following assumptions:
DHM: Elevation Grid Data Object: HAUK_Decibel_EB_EMDGrid_0.wpg (1)
Receptor grid resolution: 1.0 m
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All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89

WTGs

WTG type
East North Z Row data/Description  Valid Manufact.

[m]
383,203 7,145,660 69.5 FUTURE F200 9.0 MW ...Yes FUTURE
385,246 7,133,910 60.0 FUTURE F200 9.0 MW ...Yes FUTURE
385,350 7,133,066 59.0 FUTURE F200 9.0 MW ...Yes FUTURE
383,721 7,145,332 72.9 FUTURE F200 9.0 MW ...Yes FUTURE
382,769 7,145,298 68.9 FUTURE F200 9.0 MW ...Yes FUTURE
385,895 7,133,668 63.4 FUTURE F200 9.0 MW ...Yes FUTURE
383,258 7,145,024 71.3 FUTURE F200 9.0 MW ...Yes FUTURE
385,575 7,132,407 58.4 FUTURE F200 9.0 MW ...Yes FUTURE
383,832 7,144,822 74.5 FUTURE F200 9.0 MW ...Yes FUTURE
386,295 7,132,775 62.2 FUTURE F200 9.0 MW ...Yes FUTURE
382,039 7,145,246 63.2 FUTURE F200 9.0 MW ...Yes FUTURE
386,426 7,132,037 60.6 FUTURE F200 9.0 MW ...Yes FUTURE
377,034 7,147,558 38.8 FUTURE F200 9.0 MW ...Yes FUTURE
385,658 7,130,531 62.0 FUTURE F200 9.0 MW ...Yes FUTURE
377,557 7,147,494 43.7 FUTURE F200 9.0 MW ...Yes FUTURE
385,064 7,131,010 59.0 FUTURE F200 9.0 MW ...Yes FUTURE
385,767 7,131,392 61.0 FUTURE F200 9.0 MW ...Yes FUTURE
378,010 7,147,142 46.9 FUTURE F200 9.0 MW ...Yes FUTURE
10 378,544 7,146,974 50.9 FUTURE F200 9.0 MW ...Yes FUTURE
10 385,011 7,131,774 59.6 FUTURE F200 9.0 MW ...Yes FUTURE
11 385,680 7,134,747 62.8 FUTURE F200 9.0 MW ...Yes FUTURE
11 378,976 7,146,593 53.5 FUTURE F200 9.0 MW ...Yes FUTURE
12 379,404 7,146,300 54.3 FUTURE F200 9.0 MW ...Yes FUTURE
12 385,008 7,135,034 59.8 FUTURE F200 9.0 MW ...Yes FUTURE
13 385,426 7,135,824 62.1 FUTURE F200 9.0 MW ...Yes FUTURE
13 379,815 7,145,863 54.9 FUTURE F200 9.0 MW ...Yes FUTURE
14 386,035 7,135,582 62.1 FUTURE F200 9.0 MW ...Yes FUTURE
14 380,558 7,145,522 58.9 FUTURE F200 9.0 MW ...Yes FUTURE
15 385,902 7,136,810 72.0 FUTURE F200 9.0 MW ...Yes FUTURE
16 381,969 7,144,761 62.9 FUTURE F200 9.0 MW ...Yes FUTURE
16 384,981 7,136,654 60.1 FUTURE F200 9.0 MW ...Yes FUTURE
17 387,306 7,136,734 81.1 FUTURE F200 9.0 MW ...Yes FUTURE
17 377,124 7,146,994 39.0 FUTURE F200 9.0 MW ...Yes FUTURE
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Scale 1:400,000
A New WTG * Existing WTG s Shadow receptor

Shadow data

Type-generator Power, Rotor Hub Calculation  RPM
rated diameter height distance
[kw]  [m] [m] [m] [RPM]
F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0

F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0
F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0

F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0
F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0
F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0
F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0
F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0
F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0

F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0
F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0
F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0
F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0
F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0
F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0

F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0
F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0
F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0

F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0
F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0
F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
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SHADOW - Main Result
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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]

18 386,694 7,137,064 82.9 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0
18 377,476 7,146,419 39.8 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
19 387,577 7,137,548 84.4 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0
19 378,036 7,146,370 45.8 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
20 378,615 7,146,157 50.3 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
21 379,106 7,145,795 53.1 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
23 379,986 7,145,097 54.3 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
24 381,344 7,144,532 63.4 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
25 376,926 7,146,059 34.6 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
26 377,348 7,145,642 37.1 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
27 377,962 7,145,405 44.2 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
28 378,484 7,145,153 49.8 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
29 378,892 7,144,832 51.9 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
30 379,423 7,144,656 52.2 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
31 380,790 7,143,991 57.7 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
32 376,806 7,145,422 33.9 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
33 376,115 7,145,157 33.2 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
34 376,885 7,144,741 37.4 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
35 377,402 7,144,519 38.0 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
36 377,887 7,144,113 41.4 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
37 378,600 7,144,017 45.9 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
38 380,232 7,143,312 55.6 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
39 380,786 7,143,103 57.7 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
41 376,219 7,144,232 38.8 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
42 378,255 7,143,588 42.2 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
43 379,510 7,142,950 51.6 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
44 380,022 7,142,836 55.1 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
45 380,451 7,142,299 56.2 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
47 375,661 7,144,052 37.4 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
48 377,385 7,143,584 38.8 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
49 377,878 7,143,194 40.4 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
50 379,128 7,142,586 48.6 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
52 379,437 7,142,013 49.8 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
53 379,965 7,142,028 53.7 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
54 380,479 7,141,778 61.2 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
55 381,034 7,141,803 58.6 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
56 378,606 7,141,726 41.8 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
57 379,179 7,141,538 46.5 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
58 379,505 7,141,090 47.5 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
59 380,082 7,141,202 51.8 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
60 380,634 7,141,310 60.1 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
60 385,198 7,142,977 95.9 VESTAS V126-3.3 GrSt...Yes VESTAS V126-3.3 GrStr 3rdOc-3,300 3,300 126.0 147.0 1,714 -
61 381,146 7,141,281 59.8 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
61 385,375 7,142,368 91.2 VESTAS V126-3.3 GrSt...Yes VESTAS V126-3.3 GrStr 3rdOc-3,300 3,300 126.0 147.0 1,714 -
62 384,738 7,142,499 89.8 VESTAS V126-3.3 GrSt...Yes VESTAS V126-3.3 GrStr 3rdOc-3,300 3,300 126.0 147.0 1,714 -
62 378,414 7,140,731 41.8 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
63 379,019 7,140,858 43.6 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
63 384,777 7,141,867 86.1 VESTAS V126-3.3 GrSt...Yes VESTAS V126-3.3 GrStr 3rdOc-3,300 3,300  126.0 147.0 1,714 -
64 385,434 7,141,783 91.3 VESTAS V126-3.3 GrSt...Yes VESTAS V126-3.3 GrStr 3rdOc-3,300 3,300 126.0 147.0 1,714 -
64 378,788 7,140,369 43.0 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
65 386,018 7,142,739 88.1 VESTAS V126-3.3 GrSt...Yes  VESTAS V126-3.3 GrStr 3rdOc-3,300 3,300 126.0 147.0 1,714 -
66 386,676 7,142,270 87.6 VESTAS V126-3.3 GrSt...Yes VESTAS V126-3.3 GrStr 3rdOc-3,300 3,300 126.0 147.0 1,714 -
67 386,064 7,142,091 88.9 VESTAS V126-3.3 GrSt...Yes VESTAS V126-3.3 GrStr 3rdOc-3,300 3,300  126.0 147.0 1,714 -
68 378,940 7,139,086 55.6 VESTAS V126-3.3 GrSt...Yes VESTAS V126-3.3 GrStr 3rdOc-3,300 3,300  126.0 137.0 1,715 -
69 377,736 7,138,546 50.6 VESTAS V126-3.3 GrSt...Yes VESTAS V126-3.3 GrStr 3rdOc-3,300 3,300 126.0 137.0 1,715 -
70 379,245 7,137,959 57.3 VESTAS V126-3.3 GrSt...Yes VESTAS V126-3.3 GrStr 3rdOc-3,300 3,300 126.0 137.0 1,715 -
71 376,877 7,139,540 53.9 VESTAS V126-3.3 GrSt...Yes VESTAS V126-3.3 GrStr 3rdOc-3,300 3,300 126.0 137.0 1,715 -
72 384,645 7,148,270 73.2 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
73 385,558 7,147,831 78.8 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
74 384,930 7,147,912 73.8 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
75 384,060 7,148,842 71.3 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
76 387,174 7,147,933 87.4 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
77 388,049 7,148,426 94.5 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
78 387,621 7,147,461 90.6 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
79 388,113 7,149,759 93.0 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
80 387,412 7,149,965 90.2 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
81 386,347 7,149,063 84.2 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
82 385,009 7,150,591 72.5 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
83 385,106 7,149,969 73.0 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
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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]
84 384,306 7,150,874 72.1 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
85 384,386 7,150,341 71.6 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
86 383,563 7,149,179 69.3 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
87 386,810 7,150,437 86.1 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
88 388,758 7,149,515 96.4 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
89 385,109 7,148,781 74.1 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
90 386,369 7,147,833 81.0 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
91 374,233 7,136,836 60.1 Siemens SWT-2.3-108 ...Yes Siemens SWT-2.3-108-2,300 2,300 108.0 115.0 1,334 16.0
92 373,613 7,136,444 60.1 Siemens SWT-2.3-108 ...Yes Siemens SWT-2.3-108-2,300 2,300 108.0 115.0 1,334 16.0
93 374,442 7,138,008 58.6 Siemens SWT-2.3-108 ...Yes Siemens SWT-2.3-108-2,300 2,300 108.0 115.0 1,334 16.0
94 374,480 7,137,480 60.9 Siemens SWT-2.3-108 ...Yes Siemens SWT-2.3-108-2,300 2,300 108.0 115.0 1,334 16.0
95 373,960 7,137,696 59.8 Siemens SWT-2.3-108 ...Yes Siemens SWT-2.3-108-2,300 2,300 108.0 115.0 1,334 16.0
96 373,537 7,137,252 61.5 Siemens SWT-2.3-108 ...Yes Siemens SWT-2.3-108-2,300 2,300 108.0 115.0 1,334 16.0
97 381,244 7,153,314 52.6 VESTAS V162 5600 16... Yes VESTAS V162-5,600 5,600 162.0 166.0 2,041 -
98 380,370 7,153,743 49.7 VESTAS V162 5600 16... Yes VESTAS V162-5,600 5,600 162.0 166.0 2,041 -
99 380,825 7,152,738 52.0 VESTAS V162 5600 16... Yes VESTAS V162-5,600 5,600 162.0 166.0 2,041 -
100 381,669 7,152,906 56.5 VESTAS V162 5600 16... Yes VESTAS V162-5,600 5,600 162.0 166.0 2,041 -
101 382,535 7,152,306 62.3 VESTAS V162 5600 16... Yes VESTAS V162-5,600 5,600 162.0 166.0 2,041 -
102 382,037 7,152,534 58.2 VESTAS V162 5600 16... Yes VESTAS V162-5,600 5,600 162.0 166.0 2,041 -
103 379,549 7,153,786 44.7 VESTAS V162 5600 16... Yes VESTAS V162-5,600 5,600 162.0 166.0 2,041 -
104 379,004 7,154,386 42.2 VESTAS V162 5600 16... Yes VESTAS V162-5,600 5,600 162.0 166.0 2,041 -
105 378,159 7,154,533 37.2 VESTAS V162 5600 16... Yes VESTAS V162-5,600 5,600 162.0 166.0 2,041 -
106 383,050 7,152,602 65.1 VESTAS V162 5600 16... Yes VESTAS V162-5,600 5,600 162.0 166.0 2,041 -
107 390,672 7,147,695 103.6 VESTAS V150-4.2 (3rd... Yes VESTAS V150-4.2 (3rd oct)-4,200 4,200 150.0 160.0 1,901 10.4
108 389,612 7,148,410 102.8 VESTAS V150-4.2 (3rd... Yes VESTAS V150-4.2 (3rd oct)-4,200 4,200 150.0 160.0 1,901 10.4
109 390,037 7,147,908 99.1 VESTAS V150-4.2 (3rd... Yes VESTAS V150-4.2 (3rd oct)-4,200 4,200 150.0 160.0 1,901 10.4
110 389,241 7,147,874 97.6 VESTAS V150-4.2 (3rd... Yes VESTAS V150-4.2 (3rd oct)-4,200 4,200 150.0 160.0 1,901 10.4
111 388,642 7,148,755 99.6 VESTAS V150-4.2 (3rd... Yes VESTAS V150-4.2 (3rd oct)-4,200 4,200 150.0 160.0 1,901 10.4
112 388,603 7,148,040 96.8 VESTAS V150-4.2 (3rd... Yes VESTAS V150-4.2 (3rd oct)-4,200 4,200 150.0 160.0 1,901 10.4
113 388,422 7,147,437 94.2 VESTAS V150-4.2 (3rd... Yes VESTAS V150-4.2 (3rd oct)-4,200 4,200 150.0 160.0 1,901 10.4
114 389,591 7,149,670 103.2 VESTAS V150-4.2 (3rd... Yes VESTAS V150-4.2 (3rd oct)-4,200 4,200 150.0 160.0 1,901 10.4
115 389,817 7,149,024 105.8 VESTAS V150-4.2 (3rd... Yes VESTAS V150-4.2 (3rd oct)-4,200 4,200 150.0 160.0 1,901 10.4
116 389,170 7,149,147 99.8 VESTAS V150-4.2 (3rd... Yes VESTAS V150-4.2 (3rd oct)-4,200 4,200 150.0 160.0 1,901 10.4
117 382,755 7,151,564 60.5 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
118 381,918 7,151,970 54.1 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
119 382,267 7,150,557 57.0 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
120 381,669 7,151,012 51.9 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
121 383,225 7,150,987 64.2 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
122 381,192 7,152,265 51.4 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
123 382,968 7,149,951 64.1 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
124 367,710 7,140,738 26.9 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
125 367,220 7,141,295 26.7 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
126 365,636 7,140,390 27.1 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
127 366,345 7,140,712 25.0 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
128 366,802 7,140,520 27.3 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
129 367,175 7,140,078 26.7 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
130 366,055 7,140,111 28.7 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
131 366,636 7,139,741 31.1 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
132 366,778 7,138,689 33.2 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
133 365,647 7,139,790 33.0 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
134 365,514 7,138,813 35.8 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
135 367,423 7,138,465 32.3 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
136 366,086 7,138,496 34.7 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
137 364,958 7,139,999 29.1 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
138 364,907 7,139,375 43.8 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
139 369,017 7,141,198 26.6 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
140 369,098 7,140,736 29.5 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
141 368,025 7,141,785 23.4 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
142 368,430 7,141,393 24.6 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
143 368,383 7,140,683 30.2 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
144 368,364 7,140,052 29.1 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
145 369,405 7,140,052 34.3 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
146 369,653 7,139,197 33.3 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
147 370,403 7,138,551 34.2 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
148 369,285 7,138,495 32.1 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
149 369,783 7,138,199 33.2 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
150 369,279 7,139,496 33.0 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
151 368,628 7,139,575 30.8 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
152 368,684 7,138,906 32.5 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
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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]l  [m] [m] [m] [RPM]
153 368,060 7,138,549 33.2 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
154 368,575 7,138,338 32.4 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
155 366,211 7,139,210 36.5 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
156 366,945 7,139,378 29.7 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
157 366,745 7,146,261 15.7 GE WIND ENERGY 5.5-...No  GE WIND ENERGY 5.5-158 Thrust 700-5,500 5,500 158.0 161.0 1,816 -
158 368,067 7,142,907 22.3 GE WIND ENERGY 5.5-...No GE WIND ENERGY 5.5-158 Thrust 700-5,500 5,500 158.0 161.0 1,816 -
159 368,164 7,143,886 20.5 GE WIND ENERGY 5.5-...No  GE WIND ENERGY 5.5-158 Thrust 700-5,500 5,500 158.0 161.0 1,816 -
160 368,415 7,143,336 22.8 GE WIND ENERGY 5.5-...No GE WIND ENERGY 5.5-158 Thrust 700-5,500 5,500 158.0 161.0 1,816 -
161 367,734 7,143,845 19.7 GE WIND ENERGY 5.5-...No GE WIND ENERGY 5.5-158 Thrust 700-5,500 5,500 158.0 161.0 1,816 -
162 366,310 7,145,779 13.0 GE WIND ENERGY 5.5-...No  GE WIND ENERGY 5.5-158 Thrust 700-5,500 5,500 158.0 161.0 1,816 -
163 366,976 7,145,773 15.2 GE WIND ENERGY 5.5-...No GE WIND ENERGY 5.5-158 Thrust 700-5,500 5,500 158.0 161.0 1,816 -
164 366,797 7,145,286 14.5 GE WIND ENERGY 5.5-...No  GE WIND ENERGY 5.5-158 Thrust 700-5,500 5,500 158.0 161.0 1,816 -
165 366,250 7,145,249 15.2 GE WIND ENERGY 5.5-...No GE WIND ENERGY 5.5-158 Thrust 700-5,500 5,500 158.0 161.0 1,816 -
166 365,477 7,145,055 15.5 GE WIND ENERGY 5.5-...No GE WIND ENERGY 5.5-158 Thrust 700-5,500 5,500 158.0 161.0 1,816 -
167 365,846 7,144,794 16.4 GE WIND ENERGY 5.5-...No  GE WIND ENERGY 5.5-158 Thrust 700-5,500 5,500 158.0 161.0 1,816 -
168 366,674 7,144,851 15.7 GE WIND ENERGY 5.5-...No GE WIND ENERGY 5.5-158 Thrust 700-5,500 5,500 158.0 161.0 1,816 -
169 366,448 7,144,481 20.3 GE WIND ENERGY 5.5-...No  GE WIND ENERGY 5.5-158 Thrust 700-5,500 5,500 158.0 161.0 1,816 -
170 367,230 7,143,718 20.8 GE WIND ENERGY 5.5-...No GE WIND ENERGY 5.5-158 Thrust 700-5,500 5,500 158.0 161.0 1,816 -
171 367,563 7,144,351 18.6 GE WIND ENERGY 5.5-...No GE WIND ENERGY 5.5-158 Thrust 700-5,500 5,500 158.0 161.0 1,816 -
172 367,534 7,143,285 22.4 GE WIND ENERGY 5.5-...No  GE WIND ENERGY 5.5-158 Thrust 700-5,500 5,500 158.0 161.0 1,816 -
Shadow receptor-Input
No. East North Z Width Height Elevation Slope of Direction mode Eye height
a.g.l.  window (V1) a.g.l.
[m] [m] [m] [m] [°] [m]
HH Hietakaivonkangas 380,697 7,139,280 50.7 1.0 1.0 1.0 90.0 "Green house mode" 2.0
HH Kankaala 383,213 7,141,681 67.3 1.0 1.0 1.0 90.0 "Green house mode" 2.0
HH Koskela 385,840 7,145,013 76.7 1.0 1.0 1.0 90.0 "Green house mode" 2.0
HH Ruunakorpi 380,450 7,139,211 49.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
HH Vaihoja 374,905 7,146,787 26.0 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Haanpaa 376,666 7,149,614 36.6 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Heikkila 378,937 7,149,007 49.4 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Jukkola 1 382,973 7,142,986 70.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Jukkola 2 382,998 7,142,946 70.6 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Jukkola 3 383,051 7,142,762 70.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Kupulisoja 376,466 7,141,416 38.6 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Kupulisperéd 376,497 7,141,568 37.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Nikula 380,797 7,147,767 56.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Pahkala 376,133 7,141,880 33.9 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Uusitalo 380,265 7,148,166 56.7 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Uutela 383,121 7,140,866 62.8 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Vaihoja 1 374,977 7,147,206 24.4 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Vaihojantie 375,711 7,149,190 31.8 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Valitalo 373,673 7,143,034 30.0 1.0 1.0 1.0 90.0 "Green house mode" 2.0

Calculation Results

Shadow receptor
Shadow, worst case Shadow, expected values

No. Shadow hours Shadow days Max shadow Shadow hours

per year per year hours per day per year

[h/year] [days/year] [h/day] [h/year]
HH Hietakaivonkangas 0:00 0 0:00 0:00
HH Kankaala 6:16 26 0:19 1:35
HH Koskela 0:00 0 0:00 0:00
HH Ruunakorpi 6:07 26 0:20 1:18
HH Vaihoja 0:00 0 0:00 0:00
RH Haanpéaa 0:00 0 0:00 0:00
RH Heikkila 0:00 0 0:00 0:00
RH Jukkola 1 0:00 0 0:00 0:00
RH Jukkola 2 0:00 0 0:00 0:00
RH Jukkola 3 4:50 22 0:17 1:01
RH Kupulisoja 0:00 0 0:00 0:00
RH Kupulispera 0:00 0 0:00 0:00

To be continued on next page...
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Shadow, worst case Shadow, expected values

No. Shadow hours Shadow days Max shadow Shadow hours
per year per year  hours per day per year
[h/year] [days/year] [h/day] [h/year]
RH Nikula 0:00 0 0:00 0:00
RH Pahkala 0:00 0 0:00 0:00
RH Uusitalo 0:00 0 0:00 0:00
RH Uutela 0:00 0 0:00 0:00
RH Vaihoja 1 0:00 0 0:00 0:00
RH Vaihojantie 0:00 0 0:00 0:00
RH Vélitalo 0:00 0 0:00 0:00

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

No. Name Worst case Expected
[h/year]  [h/year]
1 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (744) 0:00 0:00
1 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (154) 0:00 0:00
2 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (145) 0:00 0:00
2 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (743) 0:00 0:00
3 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (746) 0:00 0:00
3 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (155) 0:00 0:00
4 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (745) 0:00 0:00
4 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (147) 0:00 0:00
5 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (742) 0:00 0:00
5 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (146) 0:00 0:00
6 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (747) 0:00 0:00
6 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (152) 0:00 0:00
7 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (799) 0:00 0:00
7 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (150) 0:00 0:00
8 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (788) 0:00 0:00
8 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (149) 0:00 0:00
9 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (151) 0:00 0:00
9 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (787) 0:00 0:00
10 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (786) 0:00 0:00
10 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (148) 0:00 0:00
11 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (144) 0:00 0:00
11 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (785) 0:00 0:00
12 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (781) 0:00 0:00
12 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (156) 0:00 0:00
13 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (143) 0:00 0:00
13 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (777) 0:00 0:00
14 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (142) 0:00 0:00
14 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (776) 0:00 0:00
15 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (140) 0:00 0:00
16 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (748) 0:00 0:00
16 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (141) 0:00 0:00
17 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (139) 0:00 0:00
17 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (800) 0:00 0:00
18 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (153) 0:00 0:00
18 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (798) 0:00 0:00
19 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (138) 0:00 0:00
19 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (784) 0:00 0:00
20 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (783) 0:00 0:00
21 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (782) 0:00 0:00
23 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (775) 0:00 0:00
24 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (749) 0:00 0:00
25 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (797) 0:00 0:00
26 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (795) 0:00 0:00
27 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (778) 0:00 0:00
28 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (779) 0:00 0:00
29 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (780) 0:00 0:00
30 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (774) 0:00 0:00
31 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (750) 0:00 0:00
32 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (796) 0:00 0:00
33 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (793) 0:00 0:00
34 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (794) 0:00 0:00
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No. Name Worst case Expected
[h/year]  [h/year]
35 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (790) 0:00 0:00
36 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (789) 0:00 0:00
37 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (770) 0:00 0:00
38 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (752) 0:00 0:00
39 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (751) 0:00 0:00
41 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (792) 0:00 0:00
42 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (771) 0:00 0:00
43 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (768) 0:00 0:00
44 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (767) 0:00 0:00
45 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (757) 0:00 0:00
47 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (791) 0:00 0:00
48 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (773) 0:00 0:00
49 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (772) 0:00 0:00
50 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (769) 0:00 0:00
52 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (755) 0:00 0:00
53 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (756) 0:00 0:00
54 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (758) 0:00 0:00
55 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (759) 0:00 0:00
56 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (753) 0:00 0:00
57 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (754) 0:00 0:00
58 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (763) 0:00 0:00
59 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (762) 0:00 0:00
60 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (761) 0:00 0:00
60 VESTAS V126-3.3 GrStr 3rdOc 3300 126.0 !0! hub: 147.0 m (TOT: 210.0 m) (1) 0:00 0:00
61 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (760) 0:00 0:00
61 VESTAS V126-3.3 GrStr 3rdOc 3300 126.0 !0! hub: 147.0 m (TOT: 210.0 m) (2) 0:00 0:00
62 VESTAS V126-3.3 GrStr 3rdOc 3300 126.0 !0! hub: 147.0 m (TOT: 210.0 m) (3) 4:50 1:01
62 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (766) 0:00 0:00
63 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (764) 0:00 0:00
63 VESTAS V126-3.3 GrStr 3rdOc 3300 126.0 !0! hub: 147.0 m (TOT: 210.0 m) (4) 6:16 1:35
64 VESTAS V126-3.3 GrStr 3rdOc 3300 126.0 !0! hub: 147.0 m (TOT: 210.0 m) (5) 0:00 0:00
64 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (765) 0:00 0:00
65 VESTAS V126-3.3 GrStr 3rdOc 3300 126.0 !0! hub: 147.0 m (TOT: 210.0 m) (6) 0:00 0:00
66 VESTAS V126-3.3 GrStr 3rdOc 3300 126.0 !0! hub: 147.0 m (TOT: 210.0 m) (7) 0:00 0:00
67 VESTAS V126-3.3 GrStr 3rdOc 3300 126.0 !0! hub: 147.0 m (TOT: 210.0 m) (8) 0:00 0:00
68 VESTAS V126-3.3 GrStr 3rdOc 3300 126.0 !0! hub: 137.0 m (TOT: 200.0 m) (9) 6:07 1:18
69 VESTAS V126-3.3 GrStr 3rdOc 3300 126.0 !0! hub: 137.0 m (TOT: 200.0 m) (10) 0:00 0:00
70 VESTAS V126-3.3 GrStr 3rdOc 3300 126.0 !0O! hub: 137.0 m (TOT: 200.0 m) (11) 0:00 0:00
71 VESTAS V126-3.3 GrStr 3rdOc 3300 126.0 !0! hub: 137.0 m (TOT: 200.0 m) (12) 0:00 0:00
72 NORDEX N149/4.0-4.5 4500 149.0 !O! hub: 145.0 m (TOT: 219.5 m) (13) 0:00 0:00
73 NORDEX N149/4.0-4.5 4500 149.0 !0O! hub: 145.0 m (TOT: 219.5 m) (14) 0:00 0:00
74 NORDEX N149/4.0-4.5 4500 149.0 !O! hub: 145.0 m (TOT: 219.5 m) (15) 0:00 0:00
75 NORDEX N149/4.0-4.5 4500 149.0 !0! hub: 145.0 m (TOT: 219.5 m) (16) 0:00 0:00
76 NORDEX N149/4.0-4.5 4500 149.0 !O! hub: 145.0 m (TOT: 219.5 m) (17) 0:00 0:00
77 NORDEX N149/4.0-4.5 4500 149.0 !O! hub: 145.0 m (TOT: 219.5 m) (18) 0:00 0:00
78 NORDEX N149/4.0-4.5 4500 149.0 !O! hub: 145.0 m (TOT: 219.5 m) (19) 0:00 0:00
79 NORDEX N149/4.0-4.5 4500 149.0 !O! hub: 145.0 m (TOT: 219.5 m) (20) 0:00 0:00
80 NORDEX N149/4.0-4.5 4500 149.0 !0! hub: 145.0 m (TOT: 219.5 m) (21) 0:00 0:00
81 NORDEX N149/4.0-4.5 4500 149.0 !O! hub: 145.0 m (TOT: 219.5 m) (22) 0:00 0:00
82 NORDEX N149/4.0-4.5 4500 149.0 !O! hub: 145.0 m (TOT: 219.5 m) (23) 0:00 0:00
83 NORDEX N149/4.0-4.5 4500 149.0 !O! hub: 145.0 m (TOT: 219.5 m) (24) 0:00 0:00
84 NORDEX N149/4.0-4.5 4500 149.0 !O! hub: 145.0 m (TOT: 219.5 m) (25) 0:00 0:00
85 NORDEX N149/4.0-4.5 4500 149.0 !0! hub: 145.0 m (TOT: 219.5 m) (26) 0:00 0:00
86 NORDEX N149/4.0-4.5 4500 149.0 !O! hub: 145.0 m (TOT: 219.5 m) (27) 0:00 0:00
87 NORDEX N149/4.0-4.5 4500 149.0 !O! hub: 145.0 m (TOT: 219.5 m) (28) 0:00 0:00
88 NORDEX N149/4.0-4.5 4500 149.0 !O! hub: 145.0 m (TOT: 219.5 m) (29) 0:00 0:00
89 NORDEX N149/4.0-4.5 4500 149.0 !O! hub: 145.0 m (TOT: 219.5 m) (30) 0:00 0:00
90 NORDEX N149/4.0-4.5 4500 149.0 !'0! hub: 145.0 m (TOT: 219.5 m) (31) 0:00 0:00
91 Siemens SWT-2.3-108 2300 108.0 !O! hub: 115.0 m (TOT: 169.0 m) (32) 0:00 0:00
92 Siemens SWT-2.3-108 2300 108.0 !O! hub: 115.0 m (TOT: 169.0 m) (33) 0:00 0:00
93 Siemens SWT-2.3-108 2300 108.0 !O! hub: 115.0 m (TOT: 169.0 m) (34) 0:00 0:00
94 Siemens SWT-2.3-108 2300 108.0 !O! hub: 115.0 m (TOT: 169.0 m) (35) 0:00 0:00
95 Siemens SWT-2.3-108 2300 108.0 !O! hub: 115.0 m (TOT: 169.0 m) (36) 0:00 0:00
96 Siemens SWT-2.3-108 2300 108.0 !O! hub: 115.0 m (TOT: 169.0 m) (37) 0:00 0:00
97 VESTAS V162 5600 162.0 !0O! hub: 166.0 m (TOT: 247.0 m) (61) 0:00 0:00

To be continued on next page...
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Project:

Hauksuonnevan tuulivoimahanke — valkemallinnukset

SHADOW - Main Result

Calculation: VE1 59xF200 Sc. N175 blade CUMUL RC

...continued from previous page
No. Name

98 VESTAS V162 5600 162.0 !O! hub:

99 VESTAS V162 5600 162.0 !O! hub:
100 VESTAS V162 5600 162.0 !O! hub:
101 VESTAS V162 5600 162.0 !O! hub:
102 VESTAS V162 5600 162.0 !O! hub:
103 VESTAS V162 5600 162.0 !0! hub:
104 VESTAS V162 5600 162.0 !0! hub:
105 VESTAS V162 5600 162.0 !O! hub:
106 VESTAS V162 5600 162.0 !O! hub:

166.0 m (TOT:
166.0 m (TOT:
166.0 m (TOT:
166.0 m (TOT:
166.0 m (TOT:
166.0 m (TOT:
166.0 m (TOT:
166.0 m (TOT:
166.0 m (TOT:

247.0 m) (62)
247.0 m) (63)
247.0 m) (64)
247.0 m) (65)
247.0 m) (66)
247.0 m) (67)
247.0 m) (68)
247.0 m) (69)
247.0 m) (70)

107 VESTAS V150-4.2 (3rd oct) 4200 150.0 !0! hub:
108 VESTAS V150-4.2 (3rd oct) 4200 150.0 !O! hub:
109 VESTAS V150-4.2 (3rd oct) 4200 150.0 !O! hub:
110 VESTAS V150-4.2 (3rd oct) 4200 150.0 !0! hub:
111 VESTAS V150-4.2 (3rd oct) 4200 150.0 !O! hub:
112 VESTAS V150-4.2 (3rd oct) 4200 150.0 !0! hub:
113 VESTAS V150-4.2 (3rd oct) 4200 150.0 !O! hub:
114 VESTAS V150-4.2 (3rd oct) 4200 150.0 !O! hub:
115 VESTAS V150-4.2 (3rd oct) 4200 150.0 !0! hub:
116 VESTAS V150-4.2 (3rd oct) 4200 150.0 !O! hub:

160.0 m (TOT:
160.0 m (TOT:
160.0 m (TOT:
160.0 m (TOT:
160.0 m (TOT:
160.0 m (TOT:
160.0 m (TOT:
160.0 m (TOT:
160.0 m (TOT:
160.0 m (TOT:

235.0 m) (71)
235.0 m) (72)
235.0 m) (73)
235.0 m) (74)
235.0 m) (75)
235.0 m) (76)
235.0 m) (77)
235.0 m) (78)
235.0 m) (79)
235.0 m) (80)

117 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT:
118 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT:
119 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT:
120 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT:
121 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT:
122 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT:
123 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT:
124 NORDEX N163/5.X 5700 163.0 !O! hub:
125 NORDEX N163/5.X 5700 163.0 !O! hub:
126 NORDEX N163/5.X 5700 163.0 !O! hub:
127 NORDEX N163/5.X 5700 163.0 !O! hub:
128 NORDEX N163/5.X 5700 163.0 !O! hub:
129 NORDEX N163/5.X 5700 163.0 !O! hub:
130 NORDEX N163/5.X 5700 163.0 !O! hub:
131 NORDEX N163/5.X 5700 163.0 !O! hub:
132 NORDEX N163/5.X 5700 163.0 !O! hub:
133 NORDEX N163/5.X 5700 163.0 !O! hub:
134 NORDEX N163/5.X 5700 163.0 !O! hub:
135 NORDEX N163/5.X 5700 163.0 !O! hub:
136 NORDEX N163/5.X 5700 163.0 !O! hub:
137 NORDEX N163/5.X 5700 163.0 !O! hub:
138 NORDEX N163/5.X 5700 163.0 !O! hub:
139 NORDEX N163/5.X 5700 163.0 !O! hub:
140 NORDEX N163/5.X 5700 163.0 !O! hub:
141 NORDEX N163/5.X 5700 163.0 !O! hub:
142 NORDEX N163/5.X 5700 163.0 !O! hub:
143 NORDEX N163/5.X 5700 163.0 !O! hub:
144 NORDEX N163/5.X 5700 163.0 !O! hub:
145 NORDEX N163/5.X 5700 163.0 !O! hub:
146 NORDEX N163/5.X 5700 163.0 !O! hub:
147 NORDEX N163/5.X 5700 163.0 !O! hub:
148 NORDEX N163/5.X 5700 163.0 !O! hub:
149 NORDEX N163/5.X 5700 163.0 !O! hub:
150 NORDEX N163/5.X 5700 163.0 !O! hub:
151 NORDEX N163/5.X 5700 163.0 !O! hub:
152 NORDEX N163/5.X 5700 163.0 !O! hub:
153 NORDEX N163/5.X 5700 163.0 !O! hub:
154 NORDEX N163/5.X 5700 163.0 !O! hub:
155 NORDEX N163/5.X 5700 163.0 !O! hub:
156 NORDEX N163/5.X 5700 163.0 !O! hub:

300.0 m) (81)
300.0 m) (82)
300.0 m) (83)
300.0 m) (84)
300.0 m) (85)
300.0 m) (86)
300.0 m) (87)

159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:

240.5 m) (88)
240.5 m) (89)
240.5 m) (90)
240.5 m) (91)
240.5 m) (92)
240.5 m) (93)
240.5 m) (94)
240.5 m) (95)
240.5 m) (96)
240.5 m) (97)
240.5 m) (98)
240.5 m) (99)
240.5 m) (100)
240.5 m) (101)
240.5 m) (102)
240.5 m) (103)
240.5 m) (104)
240.5 m) (105)
240.5 m) (106)
240.5 m) (107)
240.5 m) (108)
240.5 m) (109)
240.5 m) (110)
240.5 m) (111)
240.5 m) (112)
240.5 m) (113)
240.5 m) (114)
240.5 m) (115)
240.5 m) (116)
240.5 m) (117)
240.5 m) (118)
240.5 m) (119)
240.5 m) (120)

157 GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !0! hub:
158 GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !O! hub:
159 GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !O! hub:
160 GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !0! hub:
161 GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !O! hub:
162 GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !0! hub:

To be continued on next page...

161.0 m (TOT:
161.0 m (TOT:
161.0 m (TOT:
161.0 m (TOT:
161.0 m (TOT:
161.0 m (TOT:

240.0 m) (121)
240.0 m) (122)
240.0 m) (123)
240.0 m) (124)
240.0 m) (125)
240.0 m) (126)
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Licensed user:

wpd GmbH

Stephanitorsbollwerk 3 (Haus LUV)
DE-28211 Bremen

+49 7142 77810

Emma Berkovits / e.berkovits@wpd.fi

Calculated:

26-Jun-25 14:07/4.1.264

Worst case Expected

[h/year]
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00

[h/year]
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
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Project:

Hauksuonnevan tuulivoimahanke — valkemallinnukset

SHADOW - Main Result

Calculation: VE1 59xF200 Sc. N175 blade CUMUL RC

...continued from previous page
No. Name

163 GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !O! hub:
164 GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !O! hub:
165 GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !0! hub:
166 GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !O! hub:
167 GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !0! hub:
168 GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !O! hub:
169 GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !O! hub:
170 GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !0! hub:
171 GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !O! hub:
172 GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !0! hub:

161.0 m (TOT:
161.0 m (TOT:
161.0 m (TOT:
161.0 m (TOT:
161.0 m (TOT:
161.0 m (TOT:
161.0 m (TOT:
161.0 m (TOT:
161.0 m (TOT:
161.0 m (TOT:

240.0 m) (127)
240.0 m) (128)
240.0 m) (129)
240.0 m) (130)
240.0 m) (131)
240.0 m) (132)
240.0 m) (133)
240.0 m) (134)
240.0 m) (135)
240.0 m) (136)

Licensed user:

wpd GmbH

Stephanitorsbollwerk 3 (Haus LUV)

DE-28211 Bremen
+49 7142 77810

Emma Berkovits / e.berkovits@wpd.fi

Calculated:

26-Jun-25 14:07/4.1.264

Worst case Expected

[h/year]
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00

[h/year]
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
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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Project:

Hauksuonnevan tuulivoimahanke — valkemallinnukset

SHADOW - Main Result

Calculation: VE1 59xF200 Sc. N175 blade CUMUL WC
Assumptions for shadow calculations

Licensed user:

wpd GmbH

Stephanitorsbollwerk 3 (Haus LUV)
DE-28211 Bremen

+49 7142 77810

Emma Berkovits / e.berkovits@wpd.fi

Calculated:

30-Jun-25 13:11/4.1.264

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

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

Sunshine probability S (Average daily sunshine hours) []
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0.77 2.46 4.42 6.93 8.81 9.87 9.13 6.84 4.43 2.23 0.93 0.26

Operational hours are calculated from WTGs in calculation and wind
distribution:
Site data: ATLAS; 12 sectors; Radius: 20,000 m (9)

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
607 406 379 345 545 863 1,129 1,066 1,194 979 522 558 8,593

Monthly aggregation of real case reduction

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

A ZVI (Zones of Visual Influence) calculation is performed before flicker
calculation so non visible WTG do not contribute to calculated flicker
values. A WTG will be visible if it is visible from any part of the receiver
window. The ZVI calculation is based on the following assumptions:
DHM: Elevation Grid Data Object: HAUK_Decibel_EB_EMDGrid_0.wpg (1)
Receptor grid resolution: 1.0 m

(@

—~il.

b 13;101.,

-)&

13:111551-2-2?0 7% 71 780
+ 1
120 ‘49 9 4

) OpensStreetMap contributors, Data OpenStreetMap and contributors, ODbL

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89

WTGs

WTG type
East North Z Row data/Description  Valid Manufact.

[m]
383,203 7,145,660 69.5 FUTURE F200 9.0 MW ...Yes FUTURE
385,246 7,133,910 60.0 FUTURE F200 9.0 MW ...Yes FUTURE
385,350 7,133,066 59.0 FUTURE F200 9.0 MW ...Yes FUTURE
383,721 7,145,332 72.9 FUTURE F200 9.0 MW ...Yes FUTURE
382,769 7,145,298 68.9 FUTURE F200 9.0 MW ...Yes FUTURE
385,895 7,133,668 63.4 FUTURE F200 9.0 MW ...Yes FUTURE
383,258 7,145,024 71.3 FUTURE F200 9.0 MW ...Yes FUTURE
385,575 7,132,407 58.4 FUTURE F200 9.0 MW ...Yes FUTURE
383,832 7,144,822 74.5 FUTURE F200 9.0 MW ...Yes FUTURE
386,295 7,132,775 62.2 FUTURE F200 9.0 MW ...Yes FUTURE
382,039 7,145,246 63.2 FUTURE F200 9.0 MW ...Yes FUTURE
386,426 7,132,037 60.6 FUTURE F200 9.0 MW ...Yes FUTURE
377,034 7,147,558 38.8 FUTURE F200 9.0 MW ...Yes FUTURE
385,658 7,130,531 62.0 FUTURE F200 9.0 MW ...Yes FUTURE
377,557 7,147,494 43.7 FUTURE F200 9.0 MW ...Yes FUTURE
385,064 7,131,010 59.0 FUTURE F200 9.0 MW ...Yes FUTURE
385,767 7,131,392 61.0 FUTURE F200 9.0 MW ...Yes FUTURE
378,010 7,147,142 46.9 FUTURE F200 9.0 MW ...Yes FUTURE
10 378,544 7,146,974 50.9 FUTURE F200 9.0 MW ...Yes FUTURE
10 385,011 7,131,774 59.6 FUTURE F200 9.0 MW ...Yes FUTURE
11 385,680 7,134,747 62.8 FUTURE F200 9.0 MW ...Yes FUTURE
11 378,976 7,146,593 53.5 FUTURE F200 9.0 MW ...Yes FUTURE
12 379,404 7,146,300 54.3 FUTURE F200 9.0 MW ...Yes FUTURE
12 385,008 7,135,034 59.8 FUTURE F200 9.0 MW ...Yes FUTURE
13 385,426 7,135,824 62.1 FUTURE F200 9.0 MW ...Yes FUTURE
13 379,815 7,145,863 54.9 FUTURE F200 9.0 MW ...Yes FUTURE
14 386,035 7,135,582 62.1 FUTURE F200 9.0 MW ...Yes FUTURE
14 380,558 7,145,522 58.9 FUTURE F200 9.0 MW ...Yes FUTURE
15 385,902 7,136,810 72.0 FUTURE F200 9.0 MW ...Yes FUTURE
16 381,969 7,144,761 62.9 FUTURE F200 9.0 MW ...Yes FUTURE
16 384,981 7,136,654 60.1 FUTURE F200 9.0 MW ...Yes FUTURE
17 387,306 7,136,734 81.1 FUTURE F200 9.0 MW ...Yes FUTURE
17 377,124 7,146,994 39.0 FUTURE F200 9.0 MW ...Yes FUTURE

©OWOOONNOOOODUURDNWWNNEREPE

To be continued on next page...
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Scale 1:400,000
A New WTG * Existing WTG s Shadow receptor

Shadow data

Type-generator Power, Rotor Hub Calculation  RPM
rated diameter height distance
[kw]  [m] [m] [m] [RPM]
F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0

F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0
F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0

F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0
F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0
F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0
F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0
F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0
F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0

F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0
F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0
F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0
F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0
F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0
F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0

F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0
F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0
F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0

F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0
F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0
F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
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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]

18 386,694 7,137,064 82.9 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0
18 377,476 7,146,419 39.8 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
19 387,577 7,137,548 84.4 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW Blade-9,000 9,000 200.0 200.0 2,103 11.0
19 378,036 7,146,370 45.8 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
20 378,615 7,146,157 50.3 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
21 379,106 7,145,795 53.1 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
23 379,986 7,145,097 54.3 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
24 381,344 7,144,532 63.4 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
25 376,926 7,146,059 34.6 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
26 377,348 7,145,642 37.1 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
27 377,962 7,145,405 44.2 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
28 378,484 7,145,153 49.8 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
29 378,892 7,144,832 51.9 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
30 379,423 7,144,656 52.2 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
31 380,790 7,143,991 57.7 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
32 376,806 7,145,422 33.9 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
33 376,115 7,145,157 33.2 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
34 376,885 7,144,741 37.4 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
35 377,402 7,144,519 38.0 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
36 377,887 7,144,113 41.4 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
37 378,600 7,144,017 45.9 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
38 380,232 7,143,312 55.6 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
39 380,786 7,143,103 57.7 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
41 376,219 7,144,232 38.8 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
42 378,255 7,143,588 42.2 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
43 379,510 7,142,950 51.6 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
44 380,022 7,142,836 55.1 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
45 380,451 7,142,299 56.2 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
47 375,661 7,144,052 37.4 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
48 377,385 7,143,584 38.8 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
49 377,878 7,143,194 40.4 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
50 379,128 7,142,586 48.6 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
52 379,437 7,142,013 49.8 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
53 379,965 7,142,028 53.7 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
54 380,479 7,141,778 61.2 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
55 381,034 7,141,803 58.6 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
56 378,606 7,141,726 41.8 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
57 379,179 7,141,538 46.5 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
58 379,505 7,141,090 47.5 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
59 380,082 7,141,202 51.8 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
60 380,634 7,141,310 60.1 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
60 385,198 7,142,977 95.9 VESTAS V126-3.3 GrSt...Yes VESTAS V126-3.3 GrStr 3rdOc-3,300 3,300 126.0 147.0 1,714 -
61 381,146 7,141,281 59.8 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
61 385,375 7,142,368 91.2 VESTAS V126-3.3 GrSt...Yes VESTAS V126-3.3 GrStr 3rdOc-3,300 3,300 126.0 147.0 1,714 -
62 384,738 7,142,499 89.8 VESTAS V126-3.3 GrSt...Yes VESTAS V126-3.3 GrStr 3rdOc-3,300 3,300 126.0 147.0 1,714 -
62 378,414 7,140,731 41.8 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
63 379,019 7,140,858 43.6 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
63 384,777 7,141,867 86.1 VESTAS V126-3.3 GrSt...Yes VESTAS V126-3.3 GrStr 3rdOc-3,300 3,300  126.0 147.0 1,714 -
64 385,434 7,141,783 91.3 VESTAS V126-3.3 GrSt...Yes VESTAS V126-3.3 GrStr 3rdOc-3,300 3,300 126.0 147.0 1,714 -
64 378,788 7,140,369 43.0 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
65 386,018 7,142,739 88.1 VESTAS V126-3.3 GrSt...Yes  VESTAS V126-3.3 GrStr 3rdOc-3,300 3,300 126.0 147.0 1,714 -
66 386,676 7,142,270 87.6 VESTAS V126-3.3 GrSt...Yes VESTAS V126-3.3 GrStr 3rdOc-3,300 3,300 126.0 147.0 1,714 -
67 386,064 7,142,091 88.9 VESTAS V126-3.3 GrSt...Yes VESTAS V126-3.3 GrStr 3rdOc-3,300 3,300  126.0 147.0 1,714 -
68 378,940 7,139,086 55.6 VESTAS V126-3.3 GrSt...Yes VESTAS V126-3.3 GrStr 3rdOc-3,300 3,300  126.0 137.0 1,715 -
69 377,736 7,138,546 50.6 VESTAS V126-3.3 GrSt...Yes VESTAS V126-3.3 GrStr 3rdOc-3,300 3,300 126.0 137.0 1,715 -
70 379,245 7,137,959 57.3 VESTAS V126-3.3 GrSt...Yes VESTAS V126-3.3 GrStr 3rdOc-3,300 3,300 126.0 137.0 1,715 -
71 376,877 7,139,540 53.9 VESTAS V126-3.3 GrSt...Yes VESTAS V126-3.3 GrStr 3rdOc-3,300 3,300 126.0 137.0 1,715 -
72 384,645 7,148,270 73.2 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
73 385,558 7,147,831 78.8 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
74 384,930 7,147,912 73.8 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
75 384,060 7,148,842 71.3 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
76 387,174 7,147,933 87.4 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
77 388,049 7,148,426 94.5 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
78 387,621 7,147,461 90.6 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
79 388,113 7,149,759 93.0 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
80 387,412 7,149,965 90.2 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
81 386,347 7,149,063 84.2 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
82 385,009 7,150,591 72.5 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
83 385,106 7,149,969 73.0 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7

To be continued on next page...
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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]
84 384,306 7,150,874 72.1 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
85 384,386 7,150,341 71.6 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
86 383,563 7,149,179 69.3 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
87 386,810 7,150,437 86.1 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
88 388,758 7,149,515 96.4 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
89 385,109 7,148,781 74.1 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
90 386,369 7,147,833 81.0 NORDEX N149/4.0-4.5...Yes NORDEX N149/4.0-4.5-4,500 4,500 149.0 145.0 1,837 10.7
91 374,233 7,136,836 60.1 Siemens SWT-2.3-108 ...Yes Siemens SWT-2.3-108-2,300 2,300 108.0 115.0 1,334 16.0
92 373,613 7,136,444 60.1 Siemens SWT-2.3-108 ...Yes Siemens SWT-2.3-108-2,300 2,300 108.0 115.0 1,334 16.0
93 374,442 7,138,008 58.6 Siemens SWT-2.3-108 ...Yes Siemens SWT-2.3-108-2,300 2,300 108.0 115.0 1,334 16.0
94 374,480 7,137,480 60.9 Siemens SWT-2.3-108 ...Yes Siemens SWT-2.3-108-2,300 2,300 108.0 115.0 1,334 16.0
95 373,960 7,137,696 59.8 Siemens SWT-2.3-108 ...Yes Siemens SWT-2.3-108-2,300 2,300 108.0 115.0 1,334 16.0
96 373,537 7,137,252 61.5 Siemens SWT-2.3-108 ...Yes Siemens SWT-2.3-108-2,300 2,300 108.0 115.0 1,334 16.0
97 381,244 7,153,314 52.6 VESTAS V162 5600 16... Yes VESTAS V162-5,600 5,600 162.0 166.0 2,041 -
98 380,370 7,153,743 49.7 VESTAS V162 5600 16... Yes VESTAS V162-5,600 5,600 162.0 166.0 2,041 -
99 380,825 7,152,738 52.0 VESTAS V162 5600 16... Yes VESTAS V162-5,600 5,600 162.0 166.0 2,041 -
100 381,669 7,152,906 56.5 VESTAS V162 5600 16... Yes VESTAS V162-5,600 5,600 162.0 166.0 2,041 -
101 382,535 7,152,306 62.3 VESTAS V162 5600 16... Yes VESTAS V162-5,600 5,600 162.0 166.0 2,041 -
102 382,037 7,152,534 58.2 VESTAS V162 5600 16... Yes VESTAS V162-5,600 5,600 162.0 166.0 2,041 -
103 379,549 7,153,786 44.7 VESTAS V162 5600 16... Yes VESTAS V162-5,600 5,600 162.0 166.0 2,041 -
104 379,004 7,154,386 42.2 VESTAS V162 5600 16... Yes VESTAS V162-5,600 5,600 162.0 166.0 2,041 -
105 378,159 7,154,533 37.2 VESTAS V162 5600 16... Yes VESTAS V162-5,600 5,600 162.0 166.0 2,041 -
106 383,050 7,152,602 65.1 VESTAS V162 5600 16... Yes VESTAS V162-5,600 5,600 162.0 166.0 2,041 -
107 390,672 7,147,695 103.6 VESTAS V150-4.2 (3rd... Yes VESTAS V150-4.2 (3rd oct)-4,200 4,200 150.0 160.0 1,901 10.4
108 389,612 7,148,410 102.8 VESTAS V150-4.2 (3rd... Yes VESTAS V150-4.2 (3rd oct)-4,200 4,200 150.0 160.0 1,901 10.4
109 390,037 7,147,908 99.1 VESTAS V150-4.2 (3rd... Yes VESTAS V150-4.2 (3rd oct)-4,200 4,200 150.0 160.0 1,901 10.4
110 389,241 7,147,874 97.6 VESTAS V150-4.2 (3rd... Yes VESTAS V150-4.2 (3rd oct)-4,200 4,200 150.0 160.0 1,901 10.4
111 388,642 7,148,755 99.6 VESTAS V150-4.2 (3rd... Yes VESTAS V150-4.2 (3rd oct)-4,200 4,200 150.0 160.0 1,901 10.4
112 388,603 7,148,040 96.8 VESTAS V150-4.2 (3rd... Yes VESTAS V150-4.2 (3rd oct)-4,200 4,200 150.0 160.0 1,901 10.4
113 388,422 7,147,437 94.2 VESTAS V150-4.2 (3rd... Yes VESTAS V150-4.2 (3rd oct)-4,200 4,200 150.0 160.0 1,901 10.4
114 389,591 7,149,670 103.2 VESTAS V150-4.2 (3rd... Yes VESTAS V150-4.2 (3rd oct)-4,200 4,200 150.0 160.0 1,901 10.4
115 389,817 7,149,024 105.8 VESTAS V150-4.2 (3rd... Yes VESTAS V150-4.2 (3rd oct)-4,200 4,200 150.0 160.0 1,901 10.4
116 389,170 7,149,147 99.8 VESTAS V150-4.2 (3rd... Yes VESTAS V150-4.2 (3rd oct)-4,200 4,200 150.0 160.0 1,901 10.4
117 382,755 7,151,564 60.5 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
118 381,918 7,151,970 54.1 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
119 382,267 7,150,557 57.0 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
120 381,669 7,151,012 51.9 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
121 383,225 7,150,987 64.2 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
122 381,192 7,152,265 51.4 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
123 382,968 7,149,951 64.1 FUTURE F200 9.0 MW ...Yes FUTURE F200 9.0 MW-9,000 9,000 200.0 200.0 1,966 11.0
124 367,710 7,140,738 26.9 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
125 367,220 7,141,295 26.7 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
126 365,636 7,140,390 27.1 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
127 366,345 7,140,712 25.0 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
128 366,802 7,140,520 27.3 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
129 367,175 7,140,078 26.7 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
130 366,055 7,140,111 28.7 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
131 366,636 7,139,741 31.1 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
132 366,778 7,138,689 33.2 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
133 365,647 7,139,790 33.0 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
134 365,514 7,138,813 35.8 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
135 367,423 7,138,465 32.3 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
136 366,086 7,138,496 34.7 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
137 364,958 7,139,999 29.1 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
138 364,907 7,139,375 43.8 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
139 369,017 7,141,198 26.6 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
140 369,098 7,140,736 29.5 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
141 368,025 7,141,785 23.4 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
142 368,430 7,141,393 24.6 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
143 368,383 7,140,683 30.2 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
144 368,364 7,140,052 29.1 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
145 369,405 7,140,052 34.3 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
146 369,653 7,139,197 33.3 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
147 370,403 7,138,551 34.2 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
148 369,285 7,138,495 32.1 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
149 369,783 7,138,199 33.2 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
150 369,279 7,139,496 33.0 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
151 368,628 7,139,575 30.8 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
152 368,684 7,138,906 32.5 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7

To be continued on next page...
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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]l  [m] [m] [m] [RPM]
153 368,060 7,138,549 33.2 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
154 368,575 7,138,338 32.4 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
155 366,211 7,139,210 36.5 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
156 366,945 7,139,378 29.7 NORDEX N163/5.X 57... Yes NORDEX N163/5.X-5,700 5,700 163.0 159.0 1,785 10.7
157 366,745 7,146,261 15.7 GE WIND ENERGY 5.5-...No  GE WIND ENERGY 5.5-158 Thrust 700-5,500 5,500 158.0 161.0 1,816 -
158 368,067 7,142,907 22.3 GE WIND ENERGY 5.5-...No GE WIND ENERGY 5.5-158 Thrust 700-5,500 5,500 158.0 161.0 1,816 -
159 368,164 7,143,886 20.5 GE WIND ENERGY 5.5-...No  GE WIND ENERGY 5.5-158 Thrust 700-5,500 5,500 158.0 161.0 1,816 -
160 368,415 7,143,336 22.8 GE WIND ENERGY 5.5-...No GE WIND ENERGY 5.5-158 Thrust 700-5,500 5,500 158.0 161.0 1,816 -
161 367,734 7,143,845 19.7 GE WIND ENERGY 5.5-...No GE WIND ENERGY 5.5-158 Thrust 700-5,500 5,500 158.0 161.0 1,816 -
162 366,310 7,145,779 13.0 GE WIND ENERGY 5.5-...No  GE WIND ENERGY 5.5-158 Thrust 700-5,500 5,500 158.0 161.0 1,816 -
163 366,976 7,145,773 15.2 GE WIND ENERGY 5.5-...No GE WIND ENERGY 5.5-158 Thrust 700-5,500 5,500 158.0 161.0 1,816 -
164 366,797 7,145,286 14.5 GE WIND ENERGY 5.5-...No  GE WIND ENERGY 5.5-158 Thrust 700-5,500 5,500 158.0 161.0 1,816 -
165 366,250 7,145,249 15.2 GE WIND ENERGY 5.5-...No GE WIND ENERGY 5.5-158 Thrust 700-5,500 5,500 158.0 161.0 1,816 -
166 365,477 7,145,055 15.5 GE WIND ENERGY 5.5-...No GE WIND ENERGY 5.5-158 Thrust 700-5,500 5,500 158.0 161.0 1,816 -
167 365,846 7,144,794 16.4 GE WIND ENERGY 5.5-...No  GE WIND ENERGY 5.5-158 Thrust 700-5,500 5,500 158.0 161.0 1,816 -
168 366,674 7,144,851 15.7 GE WIND ENERGY 5.5-...No GE WIND ENERGY 5.5-158 Thrust 700-5,500 5,500 158.0 161.0 1,816 -
169 366,448 7,144,481 20.3 GE WIND ENERGY 5.5-...No  GE WIND ENERGY 5.5-158 Thrust 700-5,500 5,500 158.0 161.0 1,816 -
170 367,230 7,143,718 20.8 GE WIND ENERGY 5.5-...No GE WIND ENERGY 5.5-158 Thrust 700-5,500 5,500 158.0 161.0 1,816 -
171 367,563 7,144,351 18.6 GE WIND ENERGY 5.5-...No GE WIND ENERGY 5.5-158 Thrust 700-5,500 5,500 158.0 161.0 1,816 -
172 367,534 7,143,285 22.4 GE WIND ENERGY 5.5-...No  GE WIND ENERGY 5.5-158 Thrust 700-5,500 5,500 158.0 161.0 1,816 -
Shadow receptor-Input
No. East North Z Width Height Elevation Slope of Direction mode Eye height
a.g.l.  window (V1) a.g.l.
[m] [m] [m] [m] [°] [m]
HH Hietakaivonkangas 380,697 7,139,280 50.7 1.0 1.0 1.0 90.0 "Green house mode" 2.0
HH Kankaala 383,213 7,141,681 67.3 1.0 1.0 1.0 90.0 "Green house mode" 2.0
HH Koskela 385,840 7,145,013 76.7 1.0 1.0 1.0 90.0 "Green house mode" 2.0
HH Ruunakorpi 380,450 7,139,211 49.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
HH Vaihoja 374,905 7,146,787 26.0 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Haanpaa 376,666 7,149,614 36.6 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Heikkila 378,937 7,149,007 49.4 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Jukkola 1 382,973 7,142,986 70.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Jukkola 2 382,998 7,142,946 70.6 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Jukkola 3 383,051 7,142,762 70.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Kupulisoja 376,466 7,141,416 38.6 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Kupulisperéd 376,497 7,141,568 37.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Nikula 380,797 7,147,767 56.2 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Pahkala 376,133 7,141,880 33.9 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Uusitalo 380,265 7,148,166 56.7 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Uutela 383,121 7,140,866 62.8 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Vaihoja 1 374,977 7,147,206 24.4 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Vaihojantie 375,711 7,149,190 31.8 1.0 1.0 1.0 90.0 "Green house mode" 2.0
RH Valitalo 373,673 7,143,034 30.0 1.0 1.0 1.0 90.0 "Green house mode" 2.0

Calculation Results

Shadow receptor
Shadow, worst case Shadow, expected values

No. Shadow hours Shadow days Max shadow Shadow hours

per year per year hours per day per year

[h/year] [days/year] [h/day] [h/year]
HH Hietakaivonkangas 0:00 0 0:00 0:00
HH Kankaala 6:16 26 0:19 1:35
HH Koskela 0:00 0 0:00 0:00
HH Ruunakorpi 6:07 26 0:20 1:18
HH Vaihoja 0:00 0 0:00 0:00
RH Haanpéaa 0:00 0 0:00 0:00
RH Heikkila 0:00 0 0:00 0:00
RH Jukkola 1 0:00 0 0:00 0:00
RH Jukkola 2 0:00 0 0:00 0:00
RH Jukkola 3 4:50 22 0:17 1:01
RH Kupulisoja 0:00 0 0:00 0:00
RH Kupulispera 0:00 0 0:00 0:00

To be continued on next page...
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Shadow, worst case Shadow, expected values

No. Shadow hours Shadow days Max shadow Shadow hours
per year per year  hours per day per year
[h/year] [days/year] [h/day] [h/year]
RH Nikula 0:00 0 0:00 0:00
RH Pahkala 0:00 0 0:00 0:00
RH Uusitalo 0:00 0 0:00 0:00
RH Uutela 0:00 0 0:00 0:00
RH Vaihoja 1 0:00 0 0:00 0:00
RH Vaihojantie 0:00 0 0:00 0:00
RH Vélitalo 0:00 0 0:00 0:00

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

No. Name Worst case Expected
[h/year]  [h/year]
1 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (744) 0:00 0:00
1 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (154) 0:00 0:00
2 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (145) 0:00 0:00
2 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (743) 0:00 0:00
3 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (746) 0:00 0:00
3 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (155) 0:00 0:00
4 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (745) 0:00 0:00
4 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (147) 0:00 0:00
5 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (742) 0:00 0:00
5 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (146) 0:00 0:00
6 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (747) 0:00 0:00
6 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (152) 0:00 0:00
7 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (799) 0:00 0:00
7 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (150) 0:00 0:00
8 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (788) 0:00 0:00
8 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (149) 0:00 0:00
9 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (151) 0:00 0:00
9 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (787) 0:00 0:00
10 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (786) 0:00 0:00
10 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (148) 0:00 0:00
11 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (144) 0:00 0:00
11 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (785) 0:00 0:00
12 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (781) 0:00 0:00
12 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (156) 0:00 0:00
13 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (143) 0:00 0:00
13 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (777) 0:00 0:00
14 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (142) 0:00 0:00
14 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (776) 0:00 0:00
15 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (140) 0:00 0:00
16 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (748) 0:00 0:00
16 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (141) 0:00 0:00
17 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (139) 0:00 0:00
17 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (800) 0:00 0:00
18 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (153) 0:00 0:00
18 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (798) 0:00 0:00
19 FUTURE F200 9.0 MW Blade 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (138) 0:00 0:00
19 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (784) 0:00 0:00
20 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (783) 0:00 0:00
21 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (782) 0:00 0:00
23 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (775) 0:00 0:00
24 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (749) 0:00 0:00
25 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (797) 0:00 0:00
26 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (795) 0:00 0:00
27 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (778) 0:00 0:00
28 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (779) 0:00 0:00
29 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (780) 0:00 0:00
30 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (774) 0:00 0:00
31 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (750) 0:00 0:00
32 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (796) 0:00 0:00
33 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (793) 0:00 0:00
34 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (794) 0:00 0:00
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No. Name Worst case Expected
[h/year]  [h/year]
35 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (790) 0:00 0:00
36 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (789) 0:00 0:00
37 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (770) 0:00 0:00
38 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (752) 0:00 0:00
39 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (751) 0:00 0:00
41 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (792) 0:00 0:00
42 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (771) 0:00 0:00
43 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (768) 0:00 0:00
44 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (767) 0:00 0:00
45 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (757) 0:00 0:00
47 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (791) 0:00 0:00
48 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (773) 0:00 0:00
49 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (772) 0:00 0:00
50 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (769) 0:00 0:00
52 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (755) 0:00 0:00
53 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (756) 0:00 0:00
54 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (758) 0:00 0:00
55 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (759) 0:00 0:00
56 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (753) 0:00 0:00
57 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (754) 0:00 0:00
58 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (763) 0:00 0:00
59 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (762) 0:00 0:00
60 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (761) 0:00 0:00
60 VESTAS V126-3.3 GrStr 3rdOc 3300 126.0 !0! hub: 147.0 m (TOT: 210.0 m) (1) 0:00 0:00
61 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (760) 0:00 0:00
61 VESTAS V126-3.3 GrStr 3rdOc 3300 126.0 !0! hub: 147.0 m (TOT: 210.0 m) (2) 0:00 0:00
62 VESTAS V126-3.3 GrStr 3rdOc 3300 126.0 !0! hub: 147.0 m (TOT: 210.0 m) (3) 4:50 1:01
62 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (766) 0:00 0:00
63 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (764) 0:00 0:00
63 VESTAS V126-3.3 GrStr 3rdOc 3300 126.0 !0! hub: 147.0 m (TOT: 210.0 m) (4) 6:16 1:35
64 VESTAS V126-3.3 GrStr 3rdOc 3300 126.0 !0! hub: 147.0 m (TOT: 210.0 m) (5) 0:00 0:00
64 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT: 300.0 m) (765) 0:00 0:00
65 VESTAS V126-3.3 GrStr 3rdOc 3300 126.0 !0! hub: 147.0 m (TOT: 210.0 m) (6) 0:00 0:00
66 VESTAS V126-3.3 GrStr 3rdOc 3300 126.0 !0! hub: 147.0 m (TOT: 210.0 m) (7) 0:00 0:00
67 VESTAS V126-3.3 GrStr 3rdOc 3300 126.0 !0! hub: 147.0 m (TOT: 210.0 m) (8) 0:00 0:00
68 VESTAS V126-3.3 GrStr 3rdOc 3300 126.0 !0! hub: 137.0 m (TOT: 200.0 m) (9) 6:07 1:18
69 VESTAS V126-3.3 GrStr 3rdOc 3300 126.0 !0! hub: 137.0 m (TOT: 200.0 m) (10) 0:00 0:00
70 VESTAS V126-3.3 GrStr 3rdOc 3300 126.0 !0O! hub: 137.0 m (TOT: 200.0 m) (11) 0:00 0:00
71 VESTAS V126-3.3 GrStr 3rdOc 3300 126.0 !0! hub: 137.0 m (TOT: 200.0 m) (12) 0:00 0:00
72 NORDEX N149/4.0-4.5 4500 149.0 !O! hub: 145.0 m (TOT: 219.5 m) (13) 0:00 0:00
73 NORDEX N149/4.0-4.5 4500 149.0 !0O! hub: 145.0 m (TOT: 219.5 m) (14) 0:00 0:00
74 NORDEX N149/4.0-4.5 4500 149.0 !O! hub: 145.0 m (TOT: 219.5 m) (15) 0:00 0:00
75 NORDEX N149/4.0-4.5 4500 149.0 !0! hub: 145.0 m (TOT: 219.5 m) (16) 0:00 0:00
76 NORDEX N149/4.0-4.5 4500 149.0 !O! hub: 145.0 m (TOT: 219.5 m) (17) 0:00 0:00
77 NORDEX N149/4.0-4.5 4500 149.0 !O! hub: 145.0 m (TOT: 219.5 m) (18) 0:00 0:00
78 NORDEX N149/4.0-4.5 4500 149.0 !O! hub: 145.0 m (TOT: 219.5 m) (19) 0:00 0:00
79 NORDEX N149/4.0-4.5 4500 149.0 !O! hub: 145.0 m (TOT: 219.5 m) (20) 0:00 0:00
80 NORDEX N149/4.0-4.5 4500 149.0 !0! hub: 145.0 m (TOT: 219.5 m) (21) 0:00 0:00
81 NORDEX N149/4.0-4.5 4500 149.0 !O! hub: 145.0 m (TOT: 219.5 m) (22) 0:00 0:00
82 NORDEX N149/4.0-4.5 4500 149.0 !O! hub: 145.0 m (TOT: 219.5 m) (23) 0:00 0:00
83 NORDEX N149/4.0-4.5 4500 149.0 !O! hub: 145.0 m (TOT: 219.5 m) (24) 0:00 0:00
84 NORDEX N149/4.0-4.5 4500 149.0 !O! hub: 145.0 m (TOT: 219.5 m) (25) 0:00 0:00
85 NORDEX N149/4.0-4.5 4500 149.0 !0! hub: 145.0 m (TOT: 219.5 m) (26) 0:00 0:00
86 NORDEX N149/4.0-4.5 4500 149.0 !O! hub: 145.0 m (TOT: 219.5 m) (27) 0:00 0:00
87 NORDEX N149/4.0-4.5 4500 149.0 !O! hub: 145.0 m (TOT: 219.5 m) (28) 0:00 0:00
88 NORDEX N149/4.0-4.5 4500 149.0 !O! hub: 145.0 m (TOT: 219.5 m) (29) 0:00 0:00
89 NORDEX N149/4.0-4.5 4500 149.0 !O! hub: 145.0 m (TOT: 219.5 m) (30) 0:00 0:00
90 NORDEX N149/4.0-4.5 4500 149.0 !'0! hub: 145.0 m (TOT: 219.5 m) (31) 0:00 0:00
91 Siemens SWT-2.3-108 2300 108.0 !O! hub: 115.0 m (TOT: 169.0 m) (32) 0:00 0:00
92 Siemens SWT-2.3-108 2300 108.0 !O! hub: 115.0 m (TOT: 169.0 m) (33) 0:00 0:00
93 Siemens SWT-2.3-108 2300 108.0 !O! hub: 115.0 m (TOT: 169.0 m) (34) 0:00 0:00
94 Siemens SWT-2.3-108 2300 108.0 !O! hub: 115.0 m (TOT: 169.0 m) (35) 0:00 0:00
95 Siemens SWT-2.3-108 2300 108.0 !O! hub: 115.0 m (TOT: 169.0 m) (36) 0:00 0:00
96 Siemens SWT-2.3-108 2300 108.0 !O! hub: 115.0 m (TOT: 169.0 m) (37) 0:00 0:00
97 VESTAS V162 5600 162.0 !0O! hub: 166.0 m (TOT: 247.0 m) (61) 0:00 0:00

To be continued on next page...
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Project:

Hauksuonnevan tuulivoimahanke — valkemallinnukset

SHADOW - Main Result

Calculation: VE1 59xF200 Sc. N175 blade CUMUL WC

...continued from previous page
No. Name

98 VESTAS V162 5600 162.0 !O! hub:

99 VESTAS V162 5600 162.0 !O! hub:
100 VESTAS V162 5600 162.0 !O! hub:
101 VESTAS V162 5600 162.0 !O! hub:
102 VESTAS V162 5600 162.0 !O! hub:
103 VESTAS V162 5600 162.0 !0! hub:
104 VESTAS V162 5600 162.0 !0! hub:
105 VESTAS V162 5600 162.0 !O! hub:
106 VESTAS V162 5600 162.0 !O! hub:

166.0 m (TOT:
166.0 m (TOT:
166.0 m (TOT:
166.0 m (TOT:
166.0 m (TOT:
166.0 m (TOT:
166.0 m (TOT:
166.0 m (TOT:
166.0 m (TOT:

247.0 m) (62)
247.0 m) (63)
247.0 m) (64)
247.0 m) (65)
247.0 m) (66)
247.0 m) (67)
247.0 m) (68)
247.0 m) (69)
247.0 m) (70)

107 VESTAS V150-4.2 (3rd oct) 4200 150.0 !0! hub:
108 VESTAS V150-4.2 (3rd oct) 4200 150.0 !O! hub:
109 VESTAS V150-4.2 (3rd oct) 4200 150.0 !O! hub:
110 VESTAS V150-4.2 (3rd oct) 4200 150.0 !0! hub:
111 VESTAS V150-4.2 (3rd oct) 4200 150.0 !O! hub:
112 VESTAS V150-4.2 (3rd oct) 4200 150.0 !0! hub:
113 VESTAS V150-4.2 (3rd oct) 4200 150.0 !O! hub:
114 VESTAS V150-4.2 (3rd oct) 4200 150.0 !O! hub:
115 VESTAS V150-4.2 (3rd oct) 4200 150.0 !0! hub:
116 VESTAS V150-4.2 (3rd oct) 4200 150.0 !O! hub:

160.0 m (TOT:
160.0 m (TOT:
160.0 m (TOT:
160.0 m (TOT:
160.0 m (TOT:
160.0 m (TOT:
160.0 m (TOT:
160.0 m (TOT:
160.0 m (TOT:
160.0 m (TOT:

235.0 m) (71)
235.0 m) (72)
235.0 m) (73)
235.0 m) (74)
235.0 m) (75)
235.0 m) (76)
235.0 m) (77)
235.0 m) (78)
235.0 m) (79)
235.0 m) (80)

117 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT:
118 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT:
119 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT:
120 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT:
121 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT:
122 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT:
123 FUTURE F200 9.0 MW 9000 200.0 !-! hub: 200.0 m (TOT:
124 NORDEX N163/5.X 5700 163.0 !O! hub:
125 NORDEX N163/5.X 5700 163.0 !O! hub:
126 NORDEX N163/5.X 5700 163.0 !O! hub:
127 NORDEX N163/5.X 5700 163.0 !O! hub:
128 NORDEX N163/5.X 5700 163.0 !O! hub:
129 NORDEX N163/5.X 5700 163.0 !O! hub:
130 NORDEX N163/5.X 5700 163.0 !O! hub:
131 NORDEX N163/5.X 5700 163.0 !O! hub:
132 NORDEX N163/5.X 5700 163.0 !O! hub:
133 NORDEX N163/5.X 5700 163.0 !O! hub:
134 NORDEX N163/5.X 5700 163.0 !O! hub:
135 NORDEX N163/5.X 5700 163.0 !O! hub:
136 NORDEX N163/5.X 5700 163.0 !O! hub:
137 NORDEX N163/5.X 5700 163.0 !O! hub:
138 NORDEX N163/5.X 5700 163.0 !O! hub:
139 NORDEX N163/5.X 5700 163.0 !O! hub:
140 NORDEX N163/5.X 5700 163.0 !O! hub:
141 NORDEX N163/5.X 5700 163.0 !O! hub:
142 NORDEX N163/5.X 5700 163.0 !O! hub:
143 NORDEX N163/5.X 5700 163.0 !O! hub:
144 NORDEX N163/5.X 5700 163.0 !O! hub:
145 NORDEX N163/5.X 5700 163.0 !O! hub:
146 NORDEX N163/5.X 5700 163.0 !O! hub:
147 NORDEX N163/5.X 5700 163.0 !O! hub:
148 NORDEX N163/5.X 5700 163.0 !O! hub:
149 NORDEX N163/5.X 5700 163.0 !O! hub:
150 NORDEX N163/5.X 5700 163.0 !O! hub:
151 NORDEX N163/5.X 5700 163.0 !O! hub:
152 NORDEX N163/5.X 5700 163.0 !O! hub:
153 NORDEX N163/5.X 5700 163.0 !O! hub:
154 NORDEX N163/5.X 5700 163.0 !O! hub:
155 NORDEX N163/5.X 5700 163.0 !O! hub:
156 NORDEX N163/5.X 5700 163.0 !O! hub:

300.0 m) (81)
300.0 m) (82)
300.0 m) (83)
300.0 m) (84)
300.0 m) (85)
300.0 m) (86)
300.0 m) (87)

159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:
159.0 m (TOT:

240.5 m) (88)
240.5 m) (89)
240.5 m) (90)
240.5 m) (91)
240.5 m) (92)
240.5 m) (93)
240.5 m) (94)
240.5 m) (95)
240.5 m) (96)
240.5 m) (97)
240.5 m) (98)
240.5 m) (99)
240.5 m) (100)
240.5 m) (101)
240.5 m) (102)
240.5 m) (103)
240.5 m) (104)
240.5 m) (105)
240.5 m) (106)
240.5 m) (107)
240.5 m) (108)
240.5 m) (109)
240.5 m) (110)
240.5 m) (111)
240.5 m) (112)
240.5 m) (113)
240.5 m) (114)
240.5 m) (115)
240.5 m) (116)
240.5 m) (117)
240.5 m) (118)
240.5 m) (119)
240.5 m) (120)

157 GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !0! hub:
158 GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !O! hub:
159 GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !O! hub:
160 GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !0! hub:
161 GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !O! hub:
162 GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !0! hub:

To be continued on next page...

161.0 m (TOT:
161.0 m (TOT:
161.0 m (TOT:
161.0 m (TOT:
161.0 m (TOT:
161.0 m (TOT:

240.0 m) (121)
240.0 m) (122)
240.0 m) (123)
240.0 m) (124)
240.0 m) (125)
240.0 m) (126)
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Licensed user:

wpd GmbH

Stephanitorsbollwerk 3 (Haus LUV)
DE-28211 Bremen

+49 7142 77810

Emma Berkovits / e.berkovits@wpd.fi

Calculated:

30-Jun-25 13:11/4.1.264

Worst case Expected

[h/year]
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00

[h/year]
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
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Project:

Hauksuonnevan tuulivoimahanke — valkemallinnukset

SHADOW - Main Result

Calculation: VE1 59xF200 Sc. N175 blade CUMUL WC

...continued from previous page
No. Name

163 GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !O! hub:
164 GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !O! hub:
165 GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !0! hub:
166 GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !O! hub:
167 GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !0! hub:
168 GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !O! hub:
169 GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !O! hub:
170 GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !0! hub:
171 GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !O! hub:
172 GE WIND ENERGY 5.5-158 Thrust 700 5500 158.0 !0! hub:

161.0 m (TOT:
161.0 m (TOT:
161.0 m (TOT:
161.0 m (TOT:
161.0 m (TOT:
161.0 m (TOT:
161.0 m (TOT:
161.0 m (TOT:
161.0 m (TOT:
161.0 m (TOT:

240.0 m) (127)
240.0 m) (128)
240.0 m) (129)
240.0 m) (130)
240.0 m) (131)
240.0 m) (132)
240.0 m) (133)
240.0 m) (134)
240.0 m) (135)
240.0 m) (136)

Licensed user:

wpd GmbH

Stephanitorsbollwerk 3 (Haus LUV)

DE-28211 Bremen
+49 7142 77810

Emma Berkovits / e.berkovits@wpd.fi

Calculated:

30-Jun-25 13:11/4.1.264

Worst case Expected

[h/year]
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00

[h/year]
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
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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