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1. YLEISTÄ 

Valorem Energies Finland Oy suunnittelee tuulivoimapuiston rakentamista Teuvan Paulakankaan 

alueelle noin viiden kilometrin päähän Teuvan keskustasta luoteeseen. Tuulivoimahankkeen han-

kealueelle on suunniteltu 15 voimalaa vaihtoehdossa VE1 ja 9 voimalaa vaihtoehdossa VE2. 

Tuulivoimahankkeen ympäristövaikutusten arviointia varten laadittiin välkemallinnus, jossa tarkas-

teltiin Paulakankaan tuulivoimapuiston välkevaikutuksia sekä yhteisvälkevaikutuksia muiden lähis-

töllä sijaitsevien tuulivoimahankkeiden välillä. Ympäristöministeriön Tuulivoimarakentamisen 

suunnittelu (Ympäristöhallinnon ohjeita 5/2016) -oppaan mukaisesti voimaloiden lapojen aiheut-

tamasta liikkuvasta varjosta puhutaan välkkeenä. 

Työ on tehty Valorem Energies Finland Oy:n toimeksiannosta. Välkemallinnuksen ja raportoinnin  

on tuottanut Ramboll Finland Oy:n maankäytön asiantuntija ins. (DI) Matias Mokko. 

 

2. VERTAILUARVOT 

Tuulivoimaloista aiheutuvalle välkkeelle ei ole määritelty Suomessa raja- tai ohjearvoja. Ympäris-

töministeriön julkistamassa Tuulivoimarakentamisen suunnittelu (Ympäristöhallinnon ohjeita 

5/2016) oppaassa suositellaan käyttämään apuna muiden maiden suosituksia välkkeen rajoittami-

sesta [1]. Eri maissa on annettu suunnittelu- tai raja-arvoja välkkeen määrälle asutukselle ja muille 

altistuville kohteille. Saksassa on annettu ohjeistus (WEA-Schattenwurf-Hinweise) välkevaikutuk-

sien mallintamiseen sekä raja-arvot maksimivälketilanteessa (Worst Case) sekä todellisessa tilan-

teessa (Real Case) [2]. Ruotsalaisessa suunnitteluohjeistuksessa viitataan saksalaiseen ohjeistuk-

seen ja suositukset perustuvat pitkälti saksalaiseen ohjeistukseen [3]. Tanskan laatimassa ohjeis-

tuksessa vuotuinen todellinen välkemäärä (Real Case) tulee rajoittaa kymmeneen tuntiin vuodessa 
[4].  

Taulukko 1. Esimerkkejä muiden maiden suosituksista ja raja-arvoista välkkeen esiintymisen osalta. 

Maa Real Case Worst Case 

Saksa 8 tuntia/vuosi 30 tuntia/vuosi 

30 min/päivä 

Ruotsi 8 tuntia/vuosi 

30 min/päivä 

- 

Tanska 10 tuntia/vuosi - 

 

3. VAIKUTUSMEKANISMIT 

Toiminnassa olevat tuulivoimalat voivat aiheuttaa liikkuvaa varjoa eli välkettä ympäristöönsä, kun 

auringon säteet suuntautuvat tuulivoimalan lapojen takaa tiettyyn katselupisteeseen. Tällöin root-

torin lapojen pyöriminen aiheuttaa liikkuvan varjon, jonka liikkumisnopeus riippuu roottorin pyöri-

misnopeudesta. 

Välkevaikutus syntyy sääolojen, vuodenajan ja vuorokauden ajan mukaan, joten välkettä on ha-

vaittavissa tietyssä katselupisteessä vain tiettyjen valaistusolosuhteiden täyttyessä ja tiettyinä ai-

koina vuorokaudesta ja vuodesta. Välkettä ei esiinny, kun aurinko on pilvessä, tuulivoimala ei ole 

käynnissä, tai auringon asema on välkkeen muodostumiselle epäedullinen. Myös tuulen suunnalla 

on vaikutusta varjon muodostukselle. Poikittain aurinkoon oleva voimala aiheuttaa erilaisen varjon 

kuin kohtisuoraan aurinkoon suuntautunut voimala. 

Laajimmalle varjo ulottuu, kun aurinko on matalalla. Toisaalta kun aurinko laskee riittävän mata-

lalle, yhtenäistä varjoa ei enää muodostu. Tällöin valonsäteet joutuvat kulkemaan pitemmän mat-

kan ilmakehän läpi, jolloin säteily hajaantuu. Vaikutusalueen koko riippuu tuulivoimalamallin di-

mensioista ja lavan muodosta sekä alueellisista sääolosuhteista sekä maasto-olosuhteista (metsä, 

mäki jne.). 
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SHADOW - Main Result

Calculation: PAU15WTG_TH300_28072025   

Assumptions for shadow calculations

Maximum distance for influence

Calculate only when more than 20 % of sun is covered by the blade

Please look in WTG table

Minimum sun height over horizon for influence 3 °

Day step for calculation 1 days

Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) []

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1,00 2,82 4,23 6,60 8,77 9,10 8,87 6,81 4,67 2,52 1,17 0,58

Operational time

N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum

699 547 364 309 461 599 960 1 654 970 708 579 524 8 374

Monthly aggregation of real case reduction

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

calculation so non visible WTG do not contribute to calculated flicker

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

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

Height contours used: Elevation Grid Data Object: Paulakangas_122022_EMDGrid_0.wpg (24)

Receptor grid resolution: 1,0 m

All coordinates are in

Finish TM ETRS-TM35FIN-ETRS89

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

Scale 1:200 000

New WTG Shadow receptor

WTGs

WTG type Shadow data

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

rated diameter height distance

[m] [kW] [m] [m] [m] [RPM]

1 222 589 6 943 403 70,0 NORDEX N163/6.X USER  68...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

2 223 450 6 943 472 69,0 NORDEX N163/6.X USER  68...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

3 224 262 6 943 222 73,0 NORDEX N163/6.X USER  68...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

4 224 089 6 944 540 80,1 NORDEX N163/6.X USER  68...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

5 224 501 6 945 329 84,0 NORDEX N163/6.X USER  68...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

6 223 875 6 945 462 85,0 NORDEX N163/6.X USER  68...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

7 223 367 6 946 120 83,0 NORDEX N163/6.X USER  68...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

8 224 000 6 946 640 87,0 NORDEX N163/6.X USER  68...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

9 224 729 6 946 435 88,0 NORDEX N163/6.X USER  68...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

10 224 621 6 947 190 89,0 NORDEX N163/6.X USER  68...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

11 224 277 6 947 815 83,1 NORDEX N163/6.X USER  68...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

12 223 553 6 947 677 81,0 NORDEX N163/6.X USER  68...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

13 222 778 6 948 887 78,0 NORDEX N163/6.X USER  68...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

14 224 020 6 948 826 74,0 NORDEX N163/6.X USER  68...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

15 222 937 6 950 087 70,0 NORDEX N163/6.X USER  68...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

Shadow receptor-Input

No. Name East North Z Width Height Elevation Slope of Direction mode Eye height

a.g.l. window (ZVI) a.g.l.

[m] [m] [m] [m] [°] [m]

R1 Shadow Receptor: 1,0 224 262 6 950 758 61,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0

R2 Shadow Receptor: 1,0 224 388 6 950 414 61,5 1,0 1,0 1,0 90,0 "Green house mode" 2,0

R3 Shadow Receptor: 1,0 225 376 6 949 186 68,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0

R4 223 439 6 941 725 58,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0

R5 Shadow Receptor: 1,0 225 186 6 950 026 72,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0

R6 Shadow Receptor: 1,0 224 356 6 950 606 60,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0

R7 Shadow Receptor: 1,0 223 407 6 952 125 47,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0
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SHADOW - Main Result

Calculation: PAU15WTG_TH300_28072025   

Calculation Results

Shadow receptor

Shadow, worst case Shadow, expected values

No. Name 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]

R1 Shadow Receptor: 1,0 41:47 114 0:31 5:30  

R2 Shadow Receptor: 1,0 52:12 138 0:31 7:35  

R3 Shadow Receptor: 1,0 50:20 136 0:33 7:37  

R4 0:00   0 0:00 0:00  

R5 Shadow Receptor: 1,0 22:20  69 0:29 3:58  

R6 Shadow Receptor: 1,0 42:42 119 0:31 5:43  

R7 Shadow Receptor: 1,0 22:26  74 0:24 2:14  

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

No. Name Worst case Expected

[h/year] [h/year]

1 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (170) 0:00 0:00

2 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (159) 0:00 0:00

3 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (160) 0:00 0:00

4 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (161) 0:00 0:00

5 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (162) 0:00 0:00

6 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (163) 0:00 0:00

7 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (164) 0:00 0:00

8 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (165) 0:00 0:00

9 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (166) 0:00 0:00

10 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (167) 17:29 1:50

11 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (172) 15:22 2:22

12 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (168) 0:00 0:00

13 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (169) 9:11 1:30

14 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (173) 92:14 12:10

15 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (171) 75:17 12:24

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

The calculation of the total expected values for a given receptor assumes a weighted average directional reduction for all WTGs contributing to shadow flicker within the same day. In the case where

shadow flicker from different WTGs is not concurrent within the day, the total expected time at a given receptor may deviate marginally from the individual flicker time caused by each turbine separately.
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SHADOW - Calendar, graphical

Calculation: PAU15WTG_TH300_28072025   

WTGs

10: NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (167)

13: NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (169)

15: NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (171)

11: NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (172)

14: NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (173)
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WTGs

15: NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (171)
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New WTG Shadow receptor
WTGs

WTG type Shadow data
East North Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub Calculation RPM

rated diameter height distance
[m] [kW] [m] [m] [m] [RPM]

2-1 222 614 6 943 443 70,0 NORDEX N163/6.X USER  6800 ... Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7
2-2 223 339 6 943 360 67,0 NORDEX N163/6.X USER  6800 ... Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7
2-3 224 124 6 943 062 69,9 NORDEX N163/6.X USER  6800 ... Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7
2-4 223 170 6 944 560 76,0 NORDEX N163/6.X USER  6800 ... Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7
2-5 224 563 6 945 320 84,0 NORDEX N163/6.X USER  6800 ... Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7
2-6 224 031 6 945 047 84,0 NORDEX N163/6.X USER  6800 ... Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7
2-7 224 243 6 943 859 78,0 NORDEX N163/6.X USER  6800 ... Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7
2-8 222 647 6 944 214 74,0 NORDEX N163/6.X USER  6800 ... Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7
2-9 221 950 6 942 910 72,0 NORDEX N163/6.X USER  6800 ... Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

Shadow receptor-Input
No. Name East North Z Width Height Elevation Slope of Direction mode Eye height

a.g.l. window (ZVI) a.g.l.
[m] [m] [m] [m] [°] [m]

R1 Shadow Receptor: 1,0 224 262 6 950 758 61,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0
R2 Shadow Receptor: 1,0 224 388 6 950 414 61,5 1,0 1,0 1,0 90,0 "Green house mode" 2,0
R3 Shadow Receptor: 1,0 225 376 6 949 186 68,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0
R4 223 439 6 941 725 58,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0
R5 Shadow Receptor: 1,0 225 186 6 950 026 72,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0
R6 Shadow Receptor: 1,0 224 356 6 950 606 60,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0
R7 Shadow Receptor: 1,0 223 407 6 952 125 47,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0

Calculation Results
Shadow receptor

Shadow, worst case Shadow, expected values
No. Name 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]

R1 Shadow Receptor: 1,0 0:00   0 0:00 0:00  
R2 Shadow Receptor: 1,0 0:00   0 0:00 0:00  
R3 Shadow Receptor: 1,0 0:00   0 0:00 0:00  
R4 26:59  84 0:26 7:13  
R5 Shadow Receptor: 1,0 0:00   0 0:00 0:00  
R6 Shadow Receptor: 1,0 0:00   0 0:00 0:00  
R7 Shadow Receptor: 1,0 0:00   0 0:00 0:00  

SHADOW - Main Result
Calculation: PAU9WTG_28022025
Assumptions for shadow calculations
Maximum distance for influence
Calculate only when more than 20 % of sun is covered by the blade
Please look in WTG table

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

Sunshine probability S (Average daily sunshine hours) []
Jan    Feb    Mar    Apr   May   Jun    Jul    Aug   Sep    Oct    Nov   Dec
1,00   2,82   4,23   6,60   8,77   9,10   8,87   6,81   4,67   2,52   1,17   0,58

Operational time
N    NNE  ENE    E    ESE  SSE    S     SSW   WSW    W    WNW  NNW   Sum
699   547   364   309   461   599   960   1 654    970    708    579     524    8 374

Monthly aggregation of real case reduction
A ZVI (Zones of Visual Influence) calculation is performed before flicker
calculation so non visible WTG do not contribute to calculated flicker values. A
WTG will be visible if it is visible from any part of the receiver window. The
ZVI calculation is based on the following assumptions:
Height contours used: Elevation Grid Data Object: Paulakangas_122022_EMDGrid_0.wpg (24)
Receptor grid resolution: 1,0 m

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89
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SHADOW - Main Result
Calculation: PAU9WTG_28022025
Total amount of flickering on the shadow receptors caused by each WTG
No.   Name                                                                                                         Worst case   Expected

[h/year]     [h/year]
2-1 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200.0 m (TOT: 300.0 m) (221)        0:00          0:00
2-2 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200.0 m (TOT: 300.0 m) (224)        0:00          0:00
2-3 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200.0 m (TOT: 300.0 m) (225)        0:00          0:00
2-4 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200.0 m (TOT: 300.0 m) (223)        0:00          0:00
2-5 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200.0 m (TOT: 300.0 m) (228)        0:00          0:00
2-6 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200.0 m (TOT: 300.0 m) (227)        0:00          0:00
2-7 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200.0 m (TOT: 300.0 m) (226)        0:00          0:00
2-8 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200.0 m (TOT: 300.0 m) (222)        0:00          0:00
2-9 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200.0 m (TOT: 300.0 m) (220)       26:59          7:13

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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R4: Shadow Receptor: 1.0 × 1.0  Azimuth: 3.1°  Slope: 90.0° (34)
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R6: Shadow Receptor: 1,0
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2-9: NORDEX N163/6.X USER  6800 200.0 !O! hub: 200.0 m (TOT: 300.0 m) (220)

SHADOW - Calendar, graphical
Calculation: PAU9WTG_28022025

R1: Shadow  Receptor: 1,0
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SHADOW - Calendar, graphical
Calculation: PAU9WTG_28022025

R7: Shadow  Receptor: 1,0
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SHADOW - Main Result

Calculation: PAU15WTG_PAS23WTG_28072025   

Assumptions for shadow calculations

Maximum distance for influence

Calculate only when more than 20 % of sun is covered by the blade

Please look in WTG table

Minimum sun height over horizon for influence 3 °

Day step for calculation 1 days

Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) []

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1,00 2,82 4,23 6,60 8,77 9,10 8,87 6,81 4,67 2,52 1,17 0,58

Operational time

N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum

699 547 364 309 461 599 960 1 654 970 708 579 524 8 374

Monthly aggregation of real case reduction

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

calculation so non visible WTG do not contribute to calculated flicker

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

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

Height contours used: Elevation Grid Data Object: Paulakangas_122022_EMDGrid_0.wpg (24)

Receptor grid resolution: 1,0 m

All coordinates are in

Finish TM ETRS-TM35FIN-ETRS89

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

Scale 1:200 000

New WTG Shadow receptor

WTGs

WTG type Shadow data

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

rated diameter height distance

[m] [kW] [m] [m] [m] [RPM]

1 226 769 6 946 822 99,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

1 222 589 6 943 403 70,0 NORDEX N163/6.X USER  6...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

2 223 450 6 943 472 69,0 NORDEX N163/6.X USER  6...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

2 226 494 6 945 740 101,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

3 226 725 6 945 303 101,0 VESTAS V136-4.5 USER 45... Yes VESTAS V136-4.5 USER-4 500 4 500 136,0 142,0 1 800 10,4

3 224 262 6 943 222 73,0 NORDEX N163/6.X USER  6...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

4 226 220 6 944 664 97,2 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

4 224 089 6 944 540 80,1 NORDEX N163/6.X USER  6...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

5 224 501 6 945 329 84,0 NORDEX N163/6.X USER  6...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

5 226 606 6 944 405 101,7 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

6 223 875 6 945 462 85,0 NORDEX N163/6.X USER  6...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

6 226 274 6 944 044 94,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

7 223 367 6 946 120 83,0 NORDEX N163/6.X USER  6...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

7 227 154 6 947 619 98,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

8 226 856 6 947 312 96,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

8 224 000 6 946 640 87,0 NORDEX N163/6.X USER  6...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

9 224 729 6 946 435 88,0 NORDEX N163/6.X USER  6...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

9 228 434 6 945 720 91,4 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

10 228 228 6 946 201 94,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

10 224 621 6 947 190 89,0 NORDEX N163/6.X USER  6...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

11 228 058 6 945 399 93,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

11 224 277 6 947 815 83,1 NORDEX N163/6.X USER  6...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

12 223 553 6 947 677 81,0 NORDEX N163/6.X USER  6...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

12 228 152 6 944 892 90,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

13 222 778 6 948 887 78,0 NORDEX N163/6.X USER  6...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

13 227 926 6 943 863 79,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

14 226 892 6 944 971 100,0 VESTAS V136-4.5 USER 45... Yes VESTAS V136-4.5 USER-4 500 4 500 136,0 142,0 1 800 10,4

14 224 020 6 948 826 74,0 NORDEX N163/6.X USER  6...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

15 227 058 6 943 750 98,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

15 222 937 6 950 087 70,0 NORDEX N163/6.X USER  6...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

16 226 772 6 943 371 96,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

17 225 955 6 943 446 88,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

18 227 183 6 943 163 89,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

19 226 534 6 942 745 94,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

20 226 034 6 942 848 90,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

To be continued on next page...
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SHADOW - Main Result

Calculation: PAU15WTG_PAS23WTG_28072025   

...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] [kW] [m] [m] [m] [RPM]

21 226 604 6 942 182 87,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

22 225 948 6 942 008 89,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

23 225 635 6 942 353 89,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

Shadow receptor-Input

No. Name East North Z Width Height Elevation Slope of Direction mode Eye height

a.g.l. window (ZVI) a.g.l.

[m] [m] [m] [m] [°] [m]

R1 Shadow Receptor: 1,0 224 262 6 950 758 61,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0

R2 Shadow Receptor: 1,0 224 388 6 950 414 61,5 1,0 1,0 1,0 90,0 "Green house mode" 2,0

R3 Shadow Receptor: 1,0 225 376 6 949 186 68,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0

R4 223 439 6 941 725 58,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0

R5 Shadow Receptor: 1,0 225 186 6 950 026 72,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0

R6 Shadow Receptor: 1,0 224 356 6 950 606 60,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0

R7 Shadow Receptor: 1,0 223 407 6 952 125 47,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0

Calculation Results

Shadow receptor

Shadow, worst case Shadow, expected values

No. Name 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]

R1 Shadow Receptor: 1,0 41:47 114 0:31 5:30  

R2 Shadow Receptor: 1,0 52:12 138 0:31 7:35  

R3 Shadow Receptor: 1,0 50:20 136 0:33 7:37  

R4 0:00   0 0:00 0:00  

R5 Shadow Receptor: 1,0 22:20  69 0:29 3:58  

R6 Shadow Receptor: 1,0 42:42 119 0:31 5:43  

R7 Shadow Receptor: 1,0 22:26  74 0:24 2:14  

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

No. Name Worst case Expected

[h/year] [h/year]

1 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (101) 0:00 0:00

1 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (170) 0:00 0:00

2 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (159) 0:00 0:00

2 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (102) 0:00 0:00

3 VESTAS V136-4.5 USER 4500 136.0 !O! hub: 142,0 m (TOT: 210,0 m) (103) 0:00 0:00

3 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (160) 0:00 0:00

4 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (104) 0:00 0:00

4 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (161) 0:00 0:00

5 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (162) 0:00 0:00

5 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (105) 0:00 0:00

6 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (163) 0:00 0:00

6 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (106) 0:00 0:00

7 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (164) 0:00 0:00

7 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (107) 0:00 0:00

8 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (108) 0:00 0:00

8 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (165) 0:00 0:00

9 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (166) 0:00 0:00

9 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (109) 0:00 0:00

10 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (110) 0:00 0:00

10 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (167) 17:29 1:50

11 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (111) 0:00 0:00

11 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (172) 15:22 2:22

12 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (168) 0:00 0:00

12 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (112) 0:00 0:00

13 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (169) 9:11 1:30

13 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (113) 0:00 0:00

14 VESTAS V136-4.5 USER 4500 136.0 !O! hub: 142,0 m (TOT: 210,0 m) (114) 0:00 0:00

To be continued on next page...
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No. Name Worst case Expected

[h/year] [h/year]

14 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (173) 92:14 12:10

15 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (115) 0:00 0:00

15 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (171) 75:17 12:24

16 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (116) 0:00 0:00

17 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (117) 0:00 0:00

18 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (118) 0:00 0:00

19 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (119) 0:00 0:00

20 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (120) 0:00 0:00

21 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (121) 0:00 0:00

22 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (122) 0:00 0:00

23 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (123) 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.

The calculation of the total expected values for a given receptor assumes a weighted average directional reduction for all WTGs contributing to shadow flicker within the same day. In the case where

shadow flicker from different WTGs is not concurrent within the day, the total expected time at a given receptor may deviate marginally from the individual flicker time caused by each turbine separately.
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SHADOW - Calendar, graphical

Calculation: PAU15WTG_PAS23WTG_28072025   

WTGs

10: NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (167)

13: NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (169)

15: NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (171)

11: NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (172)

14: NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (173)
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WTGs

15: NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (171)
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(C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL

Scale 1:200 000

New WTG Shadow receptor

WTGs

WTG type Shadow data

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

rated diameter height distance

[m] [kW] [m] [m] [m] [RPM]

1 226 769 6 946 822 99.0 VESTAS V150-6.0 USER 60...Yes VESTAS V150-6.0 USER-6 000 6 000 150.0 155.0 1 898 -

10 228 228 6 946 201 94.0 VESTAS V150-6.0 USER 60...Yes VESTAS V150-6.0 USER-6 000 6 000 150.0 155.0 1 898 -

11 228 058 6 945 399 93.0 VESTAS V150-6.0 USER 60...Yes VESTAS V150-6.0 USER-6 000 6 000 150.0 155.0 1 898 -

12 228 152 6 944 892 90.0 VESTAS V150-6.0 USER 60...Yes VESTAS V150-6.0 USER-6 000 6 000 150.0 155.0 1 898 -

13 227 926 6 943 863 79.0 VESTAS V150-6.0 USER 60...Yes VESTAS V150-6.0 USER-6 000 6 000 150.0 155.0 1 898 -

14 226 892 6 944 971 100.0 VESTAS V136-4.5 USER 45...Yes VESTAS V136-4.5 USER-4 500 4 500 136.0 142.0 1 800 10.4

15 227 058 6 943 750 98.0 VESTAS V150-6.0 USER 60...Yes VESTAS V150-6.0 USER-6 000 6 000 150.0 155.0 1 898 -

16 226 772 6 943 371 96.0 VESTAS V150-6.0 USER 60...Yes VESTAS V150-6.0 USER-6 000 6 000 150.0 155.0 1 898 -

17 225 955 6 943 446 88.0 VESTAS V150-6.0 USER 60...Yes VESTAS V150-6.0 USER-6 000 6 000 150.0 155.0 1 898 -

18 227 183 6 943 163 89.0 VESTAS V150-6.0 USER 60...Yes VESTAS V150-6.0 USER-6 000 6 000 150.0 155.0 1 898 -

19 226 534 6 942 745 94.0 VESTAS V150-6.0 USER 60...Yes VESTAS V150-6.0 USER-6 000 6 000 150.0 155.0 1 898 -

2 226 494 6 945 740 101.0 VESTAS V150-6.0 USER 60...Yes VESTAS V150-6.0 USER-6 000 6 000 150.0 155.0 1 898 -

2-1 222 614 6 943 443 70.0 NORDEX N163/6.X USER  ... Yes NORDEX N163/6.X USER -6 800 6 800 200.0 200.0 2 274 10.7

2-2 223 339 6 943 360 67.0 NORDEX N163/6.X USER  ... Yes NORDEX N163/6.X USER -6 800 6 800 200.0 200.0 2 274 10.7

2-3 224 124 6 943 062 69.9 NORDEX N163/6.X USER  ... Yes NORDEX N163/6.X USER -6 800 6 800 200.0 200.0 2 274 10.7

2-4 223 170 6 944 560 76.0 NORDEX N163/6.X USER  ... Yes NORDEX N163/6.X USER -6 800 6 800 200.0 200.0 2 274 10.7

2-5 224 563 6 945 320 84.0 NORDEX N163/6.X USER  ... Yes NORDEX N163/6.X USER -6 800 6 800 200.0 200.0 2 274 10.7

2-6 224 031 6 945 047 84.0 NORDEX N163/6.X USER  ... Yes NORDEX N163/6.X USER -6 800 6 800 200.0 200.0 2 274 10.7

2-7 224 243 6 943 859 78.0 NORDEX N163/6.X USER  ... Yes NORDEX N163/6.X USER -6 800 6 800 200.0 200.0 2 274 10.7

2-8 222 647 6 944 214 74.0 NORDEX N163/6.X USER  ... Yes NORDEX N163/6.X USER -6 800 6 800 200.0 200.0 2 274 10.7

2-9 221 950 6 942 910 72.0 NORDEX N163/6.X USER  ... Yes NORDEX N163/6.X USER -6 800 6 800 200.0 200.0 2 274 10.7

20 226 034 6 942 848 90.0 VESTAS V150-6.0 USER 60...Yes VESTAS V150-6.0 USER-6 000 6 000 150.0 155.0 1 898 -

21 226 604 6 942 182 87.0 VESTAS V150-6.0 USER 60...Yes VESTAS V150-6.0 USER-6 000 6 000 150.0 155.0 1 898 -

22 225 948 6 942 008 89.0 VESTAS V150-6.0 USER 60...Yes VESTAS V150-6.0 USER-6 000 6 000 150.0 155.0 1 898 -

23 225 635 6 942 353 89.0 VESTAS V150-6.0 USER 60...Yes VESTAS V150-6.0 USER-6 000 6 000 150.0 155.0 1 898 -

3 226 725 6 945 303 101.0 VESTAS V136-4.5 USER 45...Yes VESTAS V136-4.5 USER-4 500 4 500 136.0 142.0 1 800 10.4

4 226 220 6 944 664 97.2 VESTAS V150-6.0 USER 60...Yes VESTAS V150-6.0 USER-6 000 6 000 150.0 155.0 1 898 -

5 226 606 6 944 405 101.7 VESTAS V150-6.0 USER 60...Yes VESTAS V150-6.0 USER-6 000 6 000 150.0 155.0 1 898 -

6 226 274 6 944 044 94.0 VESTAS V150-6.0 USER 60...Yes VESTAS V150-6.0 USER-6 000 6 000 150.0 155.0 1 898 -

7 227 154 6 947 619 98.0 VESTAS V150-6.0 USER 60...Yes VESTAS V150-6.0 USER-6 000 6 000 150.0 155.0 1 898 -

8 226 856 6 947 312 96.0 VESTAS V150-6.0 USER 60...Yes VESTAS V150-6.0 USER-6 000 6 000 150.0 155.0 1 898 -

9 228 434 6 945 720 91.4 VESTAS V150-6.0 USER 60...Yes VESTAS V150-6.0 USER-6 000 6 000 150.0 155.0 1 898 -

SHADOW - Main Result
Calculation: YTM_PAU9WTG_PAS23WTG_28022025
Assumptions for shadow calculations
Maximum distance for influence
Calculate only when more than 20 % of sun is covered by the blade

Please look in WTG table

Minimum sun height over horizon for influence                       3  °

Day step for calculation                                                        1  days

Time step for calculation                                                      1  minutes

Sunshine probability S (Average daily sunshine hours) []

Jan    Feb    Mar    Apr   May   Jun    Jul    Aug   Sep    Oct    Nov   Dec

1.00   2.82   4.23   6.60   8.77   9.10   8.87   6.81   4.67   2.52   1.17   0.58

Operational time

N    NNE   ENE    E    ESE  SSE    S     SSW   WSW    W    WNW   NNW   Sum

699   547   364   309   461   599   960  1 654    970    708    579     524   8 374

Monthly aggregation of real case reduction

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

calculation so non visible WTG do not contribute to calculated flicker

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

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

Height contours used: Elevation Grid Data Object: Paulakangas_122022_EMDGrid_0.wpg (24)

Receptor grid resolution: 1.0 m

All coordinates are in

Finish TM ETRS-TM35FIN-ETRS89
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SHADOW - Main Result
Calculation: YTM_PAU9WTG_PAS23WTG_28022025
Shadow receptor-Input
No.   Name                             East        North        Z     Width   Height   Elevation   Slope of       Direction mode       Eye height

a.g.l.      window                                   (ZVI) a.g.l.

[m]     [m]      [m]        [m]          [°]                                           [m]

R1 Shadow Receptor: 1,0    224 262   6 950 758  61.0    1.0       1.0         1.0         90.0     "Green house mode"        2.0

R2 Shadow Receptor: 1,0    224 388   6 950 414  61.5    1.0       1.0         1.0         90.0     "Green house mode"        2.0

R3 Shadow Receptor: 1,0    225 376   6 949 186  68.0    1.0       1.0         1.0         90.0     "Green house mode"        2.0

R4                                    223 439   6 941 725  58.0    1.0       1.0         1.0         90.0     "Green house mode"        2.0

R5 Shadow Receptor: 1,0    225 186   6 950 026  72.0    1.0       1.0         1.0         90.0     "Green house mode"        2.0

R6 Shadow Receptor: 1,0    224 356   6 950 606  60.0    1.0       1.0         1.0         90.0     "Green house mode"        2.0

R7 Shadow Receptor: 1,0    223 407   6 952 125  47.0    1.0       1.0         1.0         90.0     "Green house mode"        2.0

Calculation Results
Shadow receptor

Shadow, worst case                                    Shadow, expected values
No.   Name                          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]

R1 Shadow Receptor: 1,0           0:00                  0                0:00                0:00

R2 Shadow Receptor: 1,0           0:00                  0                0:00                0:00

R3 Shadow Receptor: 1,0           0:00                  0                0:00                0:00

R4                                          26:59                 84                0:26                7:13

R5 Shadow Receptor: 1,0           0:00                  0                0:00                0:00

R6 Shadow Receptor: 1,0           0:00                  0                0:00                0:00

R7 Shadow Receptor: 1,0           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 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155.0 m (TOT: 230.0 m) (101)           0:00          0:00

10 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155.0 m (TOT: 230.0 m) (110)           0:00          0:00

11 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155.0 m (TOT: 230.0 m) (111)           0:00          0:00

12 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155.0 m (TOT: 230.0 m) (112)           0:00          0:00

13 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155.0 m (TOT: 230.0 m) (113)           0:00          0:00

14 VESTAS V136-4.5 USER 4500 136.0 !O! hub: 142.0 m (TOT: 210.0 m) (114)           0:00          0:00

15 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155.0 m (TOT: 230.0 m) (115)           0:00          0:00

16 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155.0 m (TOT: 230.0 m) (116)           0:00          0:00

17 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155.0 m (TOT: 230.0 m) (117)           0:00          0:00

18 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155.0 m (TOT: 230.0 m) (118)           0:00          0:00

19 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155.0 m (TOT: 230.0 m) (119)           0:00          0:00

2 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155.0 m (TOT: 230.0 m) (102)           0:00          0:00

2-1 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200.0 m (TOT: 300.0 m) (221)         0:00          0:00

2-2 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200.0 m (TOT: 300.0 m) (224)         0:00          0:00

2-3 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200.0 m (TOT: 300.0 m) (225)         0:00          0:00

2-4 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200.0 m (TOT: 300.0 m) (223)         0:00          0:00

2-5 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200.0 m (TOT: 300.0 m) (228)         0:00          0:00

2-6 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200.0 m (TOT: 300.0 m) (227)         0:00          0:00

2-7 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200.0 m (TOT: 300.0 m) (226)         0:00          0:00

2-8 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200.0 m (TOT: 300.0 m) (222)         0:00          0:00

2-9 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200.0 m (TOT: 300.0 m) (220)       26:59          7:13

20 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155.0 m (TOT: 230.0 m) (120)           0:00          0:00

21 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155.0 m (TOT: 230.0 m) (121)           0:00          0:00

22 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155.0 m (TOT: 230.0 m) (122)           0:00          0:00

23 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155.0 m (TOT: 230.0 m) (123)           0:00          0:00

3 VESTAS V136-4.5 USER 4500 136.0 !O! hub: 142.0 m (TOT: 210.0 m) (103)           0:00          0:00

4 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155.0 m (TOT: 230.0 m) (104)           0:00          0:00

5 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155.0 m (TOT: 230.0 m) (105)           0:00          0:00

6 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155.0 m (TOT: 230.0 m) (106)           0:00          0:00

7 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155.0 m (TOT: 230.0 m) (107)           0:00          0:00

8 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155.0 m (TOT: 230.0 m) (108)           0:00          0:00

9 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155.0 m (TOT: 230.0 m) (109)           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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WTGs

2-9: NORDEX N163/6.X USER  6800 200.0 !O! hub: 200.0 m (TOT: 300.0 m) (220)

SHADOW - Calendar, graphical
Calculation: YTM_PAU9WTG_PAS23WTG_28022025
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Assumptions for shadow calculations

Maximum distance for influence

Calculate only when more than 20 % of sun is covered by the blade

Please look in WTG table

Minimum sun height over horizon for influence 3 °

Day step for calculation 1 days

Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) []

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1,00 2,82 4,23 6,60 8,77 9,10 8,87 6,81 4,67 2,52 1,17 0,58

Operational time

N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum

699 547 364 309 461 599 960 1 654 970 708 579 524 8 374

Monthly aggregation of real case reduction

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

calculation so non visible WTG do not contribute to calculated flicker

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

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

Height contours used: Elevation Grid Data Object: Paulakangas_122022_EMDGrid_0.wpg (24)

Receptor grid resolution: 1,0 m

All coordinates are in

Finish TM ETRS-TM35FIN-ETRS89

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

Scale 1:200 000

New WTG Shadow receptor

WTGs

WTG type Shadow data

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

rated diameter height distance

[m] [kW] [m] [m] [m] [RPM]

1 222 589 6 943 403 70,0 NORDEX N163/6.X USER  6...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

1 226 769 6 946 822 99,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

2 223 450 6 943 472 69,0 NORDEX N163/6.X USER  6...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

2 226 494 6 945 740 101,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

3 224 262 6 943 222 73,0 NORDEX N163/6.X USER  6...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

3 226 725 6 945 303 101,0 VESTAS V136-4.5 USER 45... Yes VESTAS V136-4.5 USER-4 500 4 500 136,0 142,0 1 800 10,4

4 226 220 6 944 664 97,2 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

4 224 089 6 944 540 80,1 NORDEX N163/6.X USER  6...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

5 224 501 6 945 329 84,0 NORDEX N163/6.X USER  6...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

5 226 606 6 944 405 101,7 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

6 226 274 6 944 044 94,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

6 223 875 6 945 462 85,0 NORDEX N163/6.X USER  6...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

7 223 367 6 946 120 83,0 NORDEX N163/6.X USER  6...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

7 227 154 6 947 619 98,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

8 224 000 6 946 640 87,0 NORDEX N163/6.X USER  6...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

8 226 856 6 947 312 96,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

9 224 729 6 946 435 88,0 NORDEX N163/6.X USER  6...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

9 228 434 6 945 720 91,4 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

10 228 228 6 946 201 94,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

10 224 621 6 947 190 89,0 NORDEX N163/6.X USER  6...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

11 228 058 6 945 399 93,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

11 224 277 6 947 815 83,1 NORDEX N163/6.X USER  6...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

12 223 553 6 947 677 81,0 NORDEX N163/6.X USER  6...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

12 228 152 6 944 892 90,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

13 222 778 6 948 887 78,0 NORDEX N163/6.X USER  6...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

13 227 926 6 943 863 79,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

14 226 892 6 944 971 100,0 VESTAS V136-4.5 USER 45... Yes VESTAS V136-4.5 USER-4 500 4 500 136,0 142,0 1 800 10,4

14 224 020 6 948 826 74,0 NORDEX N163/6.X USER  6...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

15 227 058 6 943 750 98,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

15 222 937 6 950 087 70,0 NORDEX N163/6.X USER  6...Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 274 10,7

16 226 772 6 943 371 96,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

17 225 955 6 943 446 88,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

18 227 183 6 943 163 89,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

19 226 534 6 942 745 94,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

20 226 034 6 942 848 90,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

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] [m] [m] [m] [RPM]

21 226 604 6 942 182 87,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

22 225 948 6 942 008 89,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

23 225 635 6 942 353 89,0 VESTAS V150-6.0 USER 60... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

39 218 236 6 938 576 35,0 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

40 218 950 6 938 453 49,0 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

41 219 378 6 937 818 46,0 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

42 219 630 6 938 707 51,0 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

43 218 740 6 939 296 46,0 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

44 217 904 6 939 202 35,8 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

45 218 413 6 939 846 49,0 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

46 218 979 6 940 722 61,0 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

47 220 202 6 939 941 72,0 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

48 219 761 6 940 507 66,0 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

49 220 435 6 941 112 85,0 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

50 220 978 6 942 082 88,0 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

51 219 827 6 941 516 78,0 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

52 220 287 6 942 388 82,0 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

53 221 005 6 942 915 89,0 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

54 219 780 6 942 795 63,0 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

55 219 412 6 943 338 60,8 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

56 219 004 6 942 365 56,0 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

57 218 889 6 941 526 55,0 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

58 218 364 6 942 657 60,5 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

59 218 311 6 941 841 46,0 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

60 218 101 6 943 686 46,5 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

61 216 091 6 944 460 47,0 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

62 217 910 6 944 412 44,0 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

63 218 543 6 945 077 55,0 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

64 219 113 6 943 922 58,0 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

65 219 911 6 944 279 64,0 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

66 220 214 6 943 574 66,0 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

67 217 781 6 945 309 47,0 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

68 218 105 6 946 395 40,0 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

69 219 347 6 944 912 63,0 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

70 219 405 6 945 725 59,0 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

71 219 194 6 946 455 58,0 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

72 217 123 6 945 538 48,0 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

73 217 249 6 946 409 46,0 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

74 216 841 6 944 802 44,0 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

75 219 440 6 939 372 57,0 NORDEX N163/6.X 6800 20...No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 275 10,7

Shadow receptor-Input

No. Name East North Z Width Height Elevation Slope of Direction mode Eye height

a.g.l. window (ZVI) a.g.l.

[m] [m] [m] [m] [°] [m]

R1 Shadow Receptor: 1,0 224 262 6 950 758 61,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0

R2 Shadow Receptor: 1,0 224 388 6 950 414 61,5 1,0 1,0 1,0 90,0 "Green house mode" 2,0

R3 Shadow Receptor: 1,0 225 376 6 949 186 68,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0

R4 223 439 6 941 725 58,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0

R5 Shadow Receptor: 1,0 225 186 6 950 026 72,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0

R6 Shadow Receptor: 1,0 224 356 6 950 606 60,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0

R7 Shadow Receptor: 1,0 223 407 6 952 125 47,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0

Calculation Results

Shadow receptor

Shadow, worst case Shadow, expected values

No. Name 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]

R1 Shadow Receptor: 1,0 41:47 114 0:31 5:30  

R2 Shadow Receptor: 1,0 52:12 138 0:31 7:35  

To be continued on next page...



windPRO 4.0.540  by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk windPRO29.7.2025 8.15 / 3

Project:

Paulakangas

Licensed user:

Ramboll Deutschland GmbH 

Elisabeth-Consbruch-Straße 3 

DE-34131 Kassel

-

Matias Mokko / matias.mokko@ramboll.fi
Calculated:

28.7.2025 18.18/4.0.540

SHADOW - Main Result

Calculation: PAU15WTG_BRE37WTG_PAS23WTG_YTM_28072025   

...continued from previous page

Shadow, worst case Shadow, expected values

No. Name 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]

R3 Shadow Receptor: 1,0 50:20 136 0:33 7:37  

R4 0:00   0 0:00 0:00  

R5 Shadow Receptor: 1,0 22:20  69 0:29 3:58  

R6 Shadow Receptor: 1,0 42:42 119 0:31 5:43  

R7 Shadow Receptor: 1,0 22:26  74 0:24 2:14  

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

No. Name Worst case Expected

[h/year] [h/year]

1 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (170) 0:00 0:00

1 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (101) 0:00 0:00

2 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (159) 0:00 0:00

2 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (102) 0:00 0:00

3 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (160) 0:00 0:00

3 VESTAS V136-4.5 USER 4500 136.0 !O! hub: 142,0 m (TOT: 210,0 m) (103) 0:00 0:00

4 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (104) 0:00 0:00

4 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (161) 0:00 0:00

5 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (162) 0:00 0:00

5 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (105) 0:00 0:00

6 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (106) 0:00 0:00

6 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (163) 0:00 0:00

7 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (164) 0:00 0:00

7 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (107) 0:00 0:00

8 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (165) 0:00 0:00

8 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (108) 0:00 0:00

9 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (166) 0:00 0:00

9 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (109) 0:00 0:00

10 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (110) 0:00 0:00

10 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (167) 17:29 1:50

11 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (111) 0:00 0:00

11 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (172) 15:22 2:22

12 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (168) 0:00 0:00

12 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (112) 0:00 0:00

13 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (169) 9:11 1:30

13 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (113) 0:00 0:00

14 VESTAS V136-4.5 USER 4500 136.0 !O! hub: 142,0 m (TOT: 210,0 m) (114) 0:00 0:00

14 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (173) 92:14 12:10

15 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (115) 0:00 0:00

15 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (171) 75:17 12:24

16 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (116) 0:00 0:00

17 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (117) 0:00 0:00

18 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (118) 0:00 0:00

19 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (119) 0:00 0:00

20 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (120) 0:00 0:00

21 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (121) 0:00 0:00

22 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (122) 0:00 0:00

23 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (123) 0:00 0:00

39 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (229) 0:00 0:00

40 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (230) 0:00 0:00

41 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (231) 0:00 0:00

42 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (232) 0:00 0:00

43 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (233) 0:00 0:00

44 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (234) 0:00 0:00

45 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (235) 0:00 0:00

46 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (236) 0:00 0:00

47 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (237) 0:00 0:00

48 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (238) 0:00 0:00

49 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (239) 0:00 0:00

50 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (240) 0:00 0:00

51 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (241) 0:00 0:00

52 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (242) 0:00 0:00

53 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (243) 0:00 0:00

To be continued on next page...
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No. Name Worst case Expected

[h/year] [h/year]

54 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (244) 0:00 0:00

55 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (245) 0:00 0:00

56 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (246) 0:00 0:00

57 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (247) 0:00 0:00

58 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (248) 0:00 0:00

59 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (249) 0:00 0:00

60 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (250) 0:00 0:00

61 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (251) 0:00 0:00

62 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (252) 0:00 0:00

63 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (253) 0:00 0:00

64 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (254) 0:00 0:00

65 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (255) 0:00 0:00

66 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (256) 0:00 0:00

67 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (257) 0:00 0:00

68 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (258) 0:00 0:00

69 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (259) 0:00 0:00

70 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (260) 0:00 0:00

71 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (261) 0:00 0:00

72 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (262) 0:00 0:00

73 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (263) 0:00 0:00

74 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (264) 0:00 0:00

75 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (265) 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.

The calculation of the total expected values for a given receptor assumes a weighted average directional reduction for all WTGs contributing to shadow flicker within the same day. In the case where

shadow flicker from different WTGs is not concurrent within the day, the total expected time at a given receptor may deviate marginally from the individual flicker time caused by each turbine separately.
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WTGs

10: NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (167)

13: NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (169)

15: NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (171)

11: NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (172)

14: NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (173)

MMOK
Tekstiruutu
Liite 10
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WTGs

15: NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (171)
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Assumptions for shadow calculations

Maximum distance for influence

Calculate only when more than 20 % of sun is covered by the blade

Please look in WTG table

Minimum sun height over horizon for influence 3 °

Day step for calculation 1 days

Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) []

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1,00 2,82 4,23 6,60 8,77 9,10 8,87 6,81 4,67 2,52 1,17 0,58

Operational time

N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum

699 547 364 309 461 599 960 1 654 970 708 579 524 8 374

Monthly aggregation of real case reduction

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

calculation so non visible WTG do not contribute to calculated flicker

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

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

Height contours used: Elevation Grid Data Object: Paulakangas_122022_EMDGrid_0.wpg (24)

Receptor grid resolution: 1,0 m

All coordinates are in

Finish TM ETRS-TM35FIN-ETRS89

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

Scale 1:200 000

New WTG Shadow receptor

WTGs

WTG type Shadow data

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

rated diameter height distance

[m] [kW] [m] [m] [m] [RPM]

1 226 769 6 946 822 99,0 VESTAS V150-6.0 USER 6... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

10 228 228 6 946 201 94,0 VESTAS V150-6.0 USER 6... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

11 228 058 6 945 399 93,0 VESTAS V150-6.0 USER 6... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

12 228 152 6 944 892 90,0 VESTAS V150-6.0 USER 6... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

13 227 926 6 943 863 79,0 VESTAS V150-6.0 USER 6... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

14 226 892 6 944 971 100,0 VESTAS V136-4.5 USER 4... Yes VESTAS V136-4.5 USER-4 500 4 500 136,0 142,0 1 800 10,4

15 227 058 6 943 750 98,0 VESTAS V150-6.0 USER 6... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

16 226 772 6 943 371 96,0 VESTAS V150-6.0 USER 6... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

17 225 955 6 943 446 88,0 VESTAS V150-6.0 USER 6... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

18 227 183 6 943 163 89,0 VESTAS V150-6.0 USER 6... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

19 226 534 6 942 745 94,0 VESTAS V150-6.0 USER 6... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

2 226 494 6 945 740 101,0 VESTAS V150-6.0 USER 6... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

2-1 222 614 6 943 443 70,0 NORDEX N163/6.X USER  ... Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 038 10,7

2-2 223 339 6 943 360 67,0 NORDEX N163/6.X USER  ... Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 038 10,7

2-3 224 124 6 943 062 69,9 NORDEX N163/6.X USER  ... Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 038 10,7

2-4 223 170 6 944 560 76,0 NORDEX N163/6.X USER  ... Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 038 10,7

2-5 224 563 6 945 320 84,0 NORDEX N163/6.X USER  ... Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 038 10,7

2-6 224 031 6 945 047 84,0 NORDEX N163/6.X USER  ... Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 038 10,7

2-7 224 243 6 943 859 78,0 NORDEX N163/6.X USER  ... Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 038 10,7

2-8 222 647 6 944 214 74,0 NORDEX N163/6.X USER  ... Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 038 10,7

2-9 221 950 6 942 910 72,0 NORDEX N163/6.X USER  ... Yes NORDEX N163/6.X USER -6 800 6 800 200,0 200,0 2 038 10,7

20 226 034 6 942 848 90,0 VESTAS V150-6.0 USER 6... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

21 226 604 6 942 182 87,0 VESTAS V150-6.0 USER 6... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

22 225 948 6 942 008 89,0 VESTAS V150-6.0 USER 6... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

23 225 635 6 942 353 89,0 VESTAS V150-6.0 USER 6... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

3 226 725 6 945 303 101,0 VESTAS V136-4.5 USER 4... Yes VESTAS V136-4.5 USER-4 500 4 500 136,0 142,0 1 800 10,4

33 218 236 6 938 576 35,0 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

34 218 950 6 938 453 49,0 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

35 219 378 6 937 818 46,0 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

36 219 630 6 938 707 51,0 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

37 218 740 6 939 296 46,0 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

38 217 904 6 939 202 35,8 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

39 218 413 6 939 846 49,0 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

4 226 220 6 944 664 97,2 VESTAS V150-6.0 USER 6... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

40 218 979 6 940 722 61,0 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 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] [m] [m] [m] [RPM]

41 220 202 6 939 941 72,0 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

42 219 761 6 940 507 66,0 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

43 220 435 6 941 112 85,0 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

44 220 978 6 942 082 88,0 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

45 219 827 6 941 516 78,0 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

46 220 287 6 942 388 82,0 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

47 221 005 6 942 915 89,0 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

48 219 780 6 942 795 63,0 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

49 219 412 6 943 338 60,8 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

5 226 606 6 944 405 101,7 VESTAS V150-6.0 USER 6... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

50 219 004 6 942 365 56,0 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

51 218 889 6 941 526 55,0 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

52 218 364 6 942 657 60,5 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

53 218 311 6 941 841 46,0 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

54 218 101 6 943 686 46,5 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

55 216 091 6 944 460 47,0 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

56 217 910 6 944 412 44,0 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

57 218 543 6 945 077 55,0 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

58 219 113 6 943 922 58,0 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

59 219 911 6 944 279 64,0 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

6 226 274 6 944 044 94,0 VESTAS V150-6.0 USER 6... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

60 220 214 6 943 574 66,0 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

61 217 781 6 945 309 47,0 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

62 218 105 6 946 395 40,0 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

63 219 347 6 944 912 63,0 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

64 219 405 6 945 725 59,0 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

65 219 194 6 946 455 58,0 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

66 217 123 6 945 538 48,0 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

67 217 249 6 946 409 46,0 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

68 216 841 6 944 802 44,0 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

69 219 440 6 939 372 57,0 NORDEX N163/6.X 6800 2... No NORDEX N163/6.X-6 800 6 800 200,0 190,0 2 039 10,7

7 227 154 6 947 619 98,0 VESTAS V150-6.0 USER 6... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

8 226 856 6 947 312 96,0 VESTAS V150-6.0 USER 6... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

9 228 434 6 945 720 91,4 VESTAS V150-6.0 USER 6... Yes VESTAS V150-6.0 USER-6 000 6 000 150,0 155,0 1 898 -

Shadow receptor-Input

No. Name East North Z Width Height Elevation Slope of Direction mode Eye height

a.g.l. window (ZVI) a.g.l.

[m] [m] [m] [m] [°] [m]

R1 Shadow Receptor: 1,0 224 262 6 950 758 61,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0

R2 Shadow Receptor: 1,0 224 388 6 950 414 61,5 1,0 1,0 1,0 90,0 "Green house mode" 2,0

R3 Shadow Receptor: 1,0 225 376 6 949 186 68,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0

R4 223 439 6 941 725 58,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0

R5 Shadow Receptor: 1,0 225 186 6 950 026 72,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0

R6 Shadow Receptor: 1,0 224 356 6 950 606 60,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0

R7 Shadow Receptor: 1,0 223 407 6 952 125 47,0 1,0 1,0 1,0 90,0 "Green house mode" 2,0

Calculation Results

Shadow receptor

Shadow, worst case Shadow, expected values

No. Name 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]

R1 Shadow Receptor: 1,0 0:00   0 0:00 0:00  

R2 Shadow Receptor: 1,0 0:00   0 0:00 0:00  

R3 Shadow Receptor: 1,0 0:00   0 0:00 0:00  

R4 26:59  84 0:26 7:13  

R5 Shadow Receptor: 1,0 0:00   0 0:00 0:00  

R6 Shadow Receptor: 1,0 0:00   0 0:00 0:00  

R7 Shadow Receptor: 1,0 0:00   0 0:00 0:00  
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SHADOW - Main Result
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Total amount of flickering on the shadow receptors caused by each WTG

No. Name Worst case Expected

[h/year] [h/year]

1 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (101) 0:00 0:00

10 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (110) 0:00 0:00

11 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (111) 0:00 0:00

12 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (112) 0:00 0:00

13 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (113) 0:00 0:00

14 VESTAS V136-4.5 USER 4500 136.0 !O! hub: 142,0 m (TOT: 210,0 m) (114) 0:00 0:00

15 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (115) 0:00 0:00

16 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (116) 0:00 0:00

17 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (117) 0:00 0:00

18 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (118) 0:00 0:00

19 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (119) 0:00 0:00

2 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (102) 0:00 0:00

2-1 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (221) 0:00 0:00

2-2 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (224) 0:00 0:00

2-3 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (225) 0:00 0:00

2-4 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (223) 0:00 0:00

2-5 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (228) 0:00 0:00

2-6 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (227) 0:00 0:00

2-7 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (226) 0:00 0:00

2-8 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (222) 0:00 0:00

2-9 NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (220) 26:59 7:13

20 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (120) 0:00 0:00

21 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (121) 0:00 0:00

22 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (122) 0:00 0:00

23 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (123) 0:00 0:00

3 VESTAS V136-4.5 USER 4500 136.0 !O! hub: 142,0 m (TOT: 210,0 m) (103) 0:00 0:00

33 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (229) 0:00 0:00

34 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (230) 0:00 0:00

35 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (231) 0:00 0:00

36 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (232) 0:00 0:00

37 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (233) 0:00 0:00

38 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (234) 0:00 0:00

39 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (235) 0:00 0:00

4 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (104) 0:00 0:00

40 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (236) 0:00 0:00

41 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (237) 0:00 0:00

42 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (238) 0:00 0:00

43 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (239) 0:00 0:00

44 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (240) 0:00 0:00

45 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (241) 0:00 0:00

46 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (242) 0:00 0:00

47 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (243) 0:00 0:00

48 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (244) 0:00 0:00

49 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (245) 0:00 0:00

5 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (105) 0:00 0:00

50 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (246) 0:00 0:00

51 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (247) 0:00 0:00

52 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (248) 0:00 0:00

53 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (249) 0:00 0:00

54 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (250) 0:00 0:00

55 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (251) 0:00 0:00

56 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (252) 0:00 0:00

57 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (253) 0:00 0:00

58 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (254) 0:00 0:00

59 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (255) 0:00 0:00

6 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (106) 0:00 0:00

60 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (256) 0:00 0:00

61 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (257) 0:00 0:00

62 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (258) 0:00 0:00

63 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (259) 0:00 0:00

64 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (260) 0:00 0:00

65 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (261) 0:00 0:00

66 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (262) 0:00 0:00

67 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (263) 0:00 0:00

68 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (264) 0:00 0:00

To be continued on next page...
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...continued from previous page

No. Name Worst case Expected

[h/year] [h/year]

69 NORDEX N163/6.X 6800 200.0 !O! hub: 190,0 m (TOT: 290,0 m) (265) 0:00 0:00

7 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (107) 0:00 0:00

8 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (108) 0:00 0:00

9 VESTAS V150-6.0 USER 6000 150.0 !O! hub: 155,0 m (TOT: 230,0 m) (109) 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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SHADOW - Calendar, graphical
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WTGs

2-9: NORDEX N163/6.X USER  6800 200.0 !O! hub: 200,0 m (TOT: 300,0 m) (220)

MMOK
Tekstiruutu
Liite 12
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