WindPRO version 2.6.0.235 aug 2008

Project: Printed/Page

Stengardsholma MN 090120 2009-04-03 09:29/ 1

Licensed user:

E.ON Vind Sverige AB
Nobelvagen 66
SE-205 09 Malmd
+46 8 753 68 97

Calculated:

2009-04-03 09:08/2.6.0.235

SHADOW - Main Result

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

Sun shine probabilities (part of time from sun rise to sun set with sun shine,
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec E
0,18 0,30 0,39 0,44 0,47 0,52 0,46 0,45 0,36 0,28 0,19 0,18

Operational hours are calculated from WTGs in calculation and wind
distribution:
Platsdata Stengardsholma

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
334 390 553 703 734 656 639 975 1198 966 756 495 8399

To avoid flicker from WTGs not visible a ZVI calculation is performed

praboda s Grenss

before the flicker calculation. The ZVI calculation is based on the following = B——* Halleb
assumptions Taahh ~Gragolek
Height contours used: Height Contours: N56E015hela.WPO (13) / \ R | v Fgbrdnen 2, 2z
Obstacles used in calculation o S =Bt ) o B
Eye height: 1,5m Scale 1:75 00
Grid resolution: 10 m A New WTG & Shadow receptor
WTGs
RN WTG type Shadow data
East North Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub  Calculation RPM
rated diameter height distance
RN m] kW] [m] m] [m] [RPM]
11492173 6297 332 179,3 VESTAS V112 User 3000 112..No VESTAS V112 User-3 0003 000 112,0 119,0 1358 13,0
2 1490872 6298 800 190,6 VESTAS V112 User 3000 112..No VESTAS V112 User-30003 000 112,0 119,0 1358 13,0
3 1490738 6299 389 197,5 VESTAS V112 User 3000 112..No VESTAS V112 User-30003 000 112,0 119,0 1358 13,0
4 1490 666 6 299 908 198,2 VESTAS V112 User 3000 112..No VESTAS V112 User-30003 000 112,0 119,0 1358 13,0
51490 777 6 300 509 192,7 VESTAS V112 User 3000 112..No VESTAS V112 User-3 0003 000 112,0 119,0 1358 13,0
6 1491191 6 300 878 190,0 VESTAS V112 User 3000 112..No VESTAS V112 User-30003 000 112,0 119,0 1358 13,0
7 1491727 6 300 603 190,0 VESTAS V112 User 3000 112..No VESTAS V112 User-30003 000 112,0 119,0 1358 13,0
8 1491827 6297 832 186,0 VESTAS V112 User 3000 112..No VESTAS V112 User-30003 000 112,0 119,0 1358 13,0
9 1491 372 6298 467 190,0 VESTAS V112 User 3000 112..No VESTAS V112 User-3 0003 000 112,0 119,0 1358 13,0
10 1491 158 6 300 250 191,3 VESTAS V112 User 3000 112..No VESTAS V112 User-3 0003 000 112,0 119,0 1358 13,0
Shadow receptor-Input
RN
No. Name East North Z  Width Height Height Degrees from Slope of  Direction mode
a.g.l south cw  window
(m] [m] [m] [m] (] [°]
A Klipperds 1491960 6299 154 1779 5,0 5,0 2,0 -180,0 0,0 "Green house mode"
B Karraboda 1492494 6 296 688 184,4 5,0 5,0 2,0 -180,0 0,0 "Green house mode"
C Morkerds 1491071 6297615 1890 5,0 5,0 2,0 -180,0 0,0 "Green house mode"
D Kallerstad 1492713 6300301 180,0 5,0 5,0 2,0 -180,0 0,0 "Green house mode"
E Videlund 1492898 6 300029 178,1 5,0 5,0 2,0 -180,0 0,0 "Green house mode”
Calculation Results
Shadow receptor
Shadow, worst case Shadow, expected values
No. Name Shadow hours Shadow days Max shadow Shadow hours
per year peryear hoursperday  peryear
[h/year] [days/year] [h/day] [h/year]
A Klipperas 38:21 111 0:31 7:18

Continued on next page...
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Shadow, worst case Shadow, expected values
No. Name Shadow hours Shadow days Max shadow Shadow hours

per year peryear hours perday  peryear

[h/year] [days/year] [h/day] [h/year]
B Kéarraboda 0:00 0 0:00 0:00
C Morkeras 34:53 88 0:35 9:42
D Kallerstad 14:42 42 0:27 4:02
E Videlund 12:02 44 0:22 3:21

Total amount of flickering on the shadow receptors caused by each WTG
No. Name Worst case
[h/year]
1 VESTAS V112 User 3000 112.0 !O! hub: 119,0 m (335)  8:39
2 VESTAS V112 User 3000 112.0 !O! hub: 119,0 m (336)  8:55
3 VESTAS V112 User 3000 112.0 !O! hub: 119,0 m (337)  8:37
4 VESTAS V112 User 3000 112.0 !O! hub: 119,0 m (338)  0:00
5 VESTAS V112 User 3000 112.0 !O! hub: 119,0 m (339)  0:00
6 VESTAS V112 User 3000 112.0 !O! hub: 119,0 m (340)  0:00
7 VESTAS V112 User 3000 112.0 !O! hub: 119,0 m (341) 26:44
8 VESTAS V112 User 3000 112.0 !O! hub: 119,0 m (342) 26:14
9 VESTAS V112 User 3000 112.0 !O! hub: 119,0 m (343)  20:49
10 VESTAS V112 User 3000 112.0 !O! hub: 119,0 m (344)  0:00
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SHADOW - Calendar, graphical
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22:00. = E T
] /” =_,_._\ . b // \
20:005 =] 20:00—
1800= /J ﬁ 18:00- J [~
1 L 3 1 L \
16:00 = 16:00 1
T - E i ——
© 14:00] © 14:00
£ ] £ ]
= 12:005 — 12:00]
10:005 10:00
08:00-| 08:00
E . 1 ] ,’/L/
06:00 N 06:00 P~
] : ~
3 . ~
jan feb mar apr maj jun jul aug sep ok jan feb mar apr maj jun jul aug sep oK nov dec jan
Month Month
C: Mérkeras D: Kallerstad
2200 ] 22:00] —
] L] ]
2000 /f el 20:00-] ,f
1 0 I
18.00: // 18.00: /, 1
16,00} —~=] 16:00—< o]
© 1400 O 14:00
£ . £ ;]
F 12003 F 12:005
10.00- 10:005
08:00- 08:00- |
B -»’/l\.- G \ /L,/
06:00 i~ = 06:00 [ =]
. ~ = <]
04:00- 04:00- [~
T RS S SRR e I B S AR Es
jan feb mar apr maj jun jul aug sep ok jan feb mar apr maj jun jul aug sep ok nov dec jan
Month Month
E: Videlund
2200
20:00-] /f /IG];_
18:00; //
16,00} —~=
© 1400
£ :
F 12003
10.00-
08:00-]
06200: _J"\\ 1
04:00- [
T RS S SRR e

jan feb mar apr maj jun jul aug sep

Month

WTGs

okt

WindPRO version 2.6.0.235 aug 2008

Printed/Page

2009-04-03 09:29/ 3
Licensed user:

E.ON Vind Sverige AB
Nobelvagen 66
SE-205 09 Malmd
+46 8 753 68 97

Calculated:

2009-04-03 09:08/2.6.0.235

I 1 VEsTAS V112 User 3000 112.0 10! hub: 119,0 m (335) [l 7: VESTAS V112 User 3000 112.0 10! hub: 119,0 m (341)
B 2 vesTas vi12 user 3000 112.0 10! hub: 119,0 m (336) [l 8 vESTAS V112 User 3000 112.0 101 hub: 119,0 m (342)
3: VESTAS V112 User 3000 112.0 10! hub: 119,0 m (337) [ ll o: vEsTAS vi12 User 3000 112.0 101 hub: 119,0 m (343)
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SHADOW - Bitmap map: 05Fso.tif
File: 04Fno.tif

Shadow hours per year
Real value calculation.
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A New WTG & Shadow receptor

Isolines showing shadow in Shadow hours per year. Real value calculation.
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