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WindPRO version 2.7.424 Beta Jan 21'.3'1'0_N

Praject: Description PristeciPage
Cronalaght demonstration - Module descriptions ~ The project has been modified to 06-01-2010 09:45 /1
demonstrate WindPRO functionalities. Licensed user
EMD International A/S
Niels Jernesvej 10
DK-9220 Aalborg @
+45 9635 4444
Thomas Sarensen, ts@emd.dk
Calculated.

06-01-2010 09:42/2.7.424
== — :‘

SHADOW - Main Result
Calculation: Shadow demonstration calculation

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

aragn,

| | ,'Iw,f I:‘.

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

Sunshine probability S (Average daily sunshine hours) [MALIN HEAD C.]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1,15 2,00 255 469 602 513 445 383 352 248 146 085

Operational hours are calculated from WTGs in calculation and wind
distribution:
JLocal wind data

Operational time

N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
438 438 403 498 975 762 758 906 915 880 855 541 8.369
{ldle start wind speed: Cut in wind speed from power curve

A ZV| (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:

- e

Height contours used: Height Contours: Heightcontours Cronalaght.wpo (1) .
Obstacles used in calculation ; CRERTL 07 B, ¥ i
Eye height: _1,5 m Scale 1:20.000
Grid resolution: 10 m A New WTG s Shadow receptor
WTGs
IG WTG type Shadow data
East North Z  Rowdata/Description Valid Manufact. Type-generator Power, Rotor Hub  Calculation RPM
rated  di ter height  dist
IG [m] [kW]  [m] [m] [m] [RPM]
1 186,487 9 4238470 289,0 VESTAS Va0 3000 90.0 !O! hub: ... Yes VESTAS V80-3.000 3.000 900 80,0 1425 161
2 186.029.8 423.995,1 273.4 VESTAS V20 3000 80.0 10! hub: ... Yes VESTAS VS80-3.000 3.000 900 80,0 1425 161
3 1858656 4244293 2951 VESTAS V90 3000 80.0 !O! hub: ... Yes VESTAS VS0-3.000 3.000 900 80,0 1425 161
Shadow receptor-Input
IG
No. Mame East Narth Z  Width Height Height Degrees from Slope of Direction mode
a.g.l south cw window
[ml [m] [m] [m] I’ [
A Dwelling A 1852422 4230276 110,0 1.0 1.0 10 -146,3 90,0 Fixed direction
B Hill cottage 185.346,8 424.584,0 2352 1,0 1.0 10 -180,0 90,0 "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  hours per day per year
[hiyear] [daysiyear] [h/day] [hiyear]
A Dwelling A 0:00 0 0:00 0:00
B Hill cottage 38:58 a2 0:37 537

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

No. Name Worst case Expected
[hiyear] [hiyear]
1 VESTAS V80 3000 0.0 !O! hub: 80,0 m (9.1) 4:41 0:37
2 VESTAS V90 2000 90.0 !0! hub: 80,0 m (9.2) 11:32 121
.z o be continued on next page..
WindPRO is ped by EMD A/S, Niels 10, DK-$220 Aaiborg @ TN, +45 96 35 44 44, Fax +45 96 35 44 46, e-mall, wincdproffemd ok

WindPRO is developed by: EMD International A/S, Niels Jernes Vej 10, DK-9220 Aalborg @, tel.: +45 9635 4444, fax: +45 9635 4446, email: emd@emd.dk, website: www.emd.dk
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WindPRO version 2.7.424 Beta Jan 2010_.‘

Project: Description Pristec/Pags
Cronalaght demonstration - Module descriptions ~ The project has been modified to 06-01-2010 09:45/ 2
demonstrate WindPRO functionalities. Licensed user
EMD International A/S
Niels Jernesvej 10
DK-9220 Aalborg @
+45 9635 4444
Thomas Sarensen, ts@emd.dk
Calculated.
06-01-2010 09:42/2.7.424
e —
SHADOW - Main Result
Calculation: Shadow demonstration calculation <
...continued from previous page
No. Name Worst case Expected
[hiyear] [hiyear]
3 VESTAS V90 3000 90.0 !O! hub: 80,0 m (9.3} 22:45 3:38
WindPRO is ped by EMD International A/S, Niels 10, DK-9220 Aalborg @, T, +45 96 35 44 44, Fax +45 96 35 44 46, e-mail. windproghemd dk

WindPRO is developed by: EMD International A/S, Niels Jernes Vej 10, DK-9220 Aalborg @, tel.: +45 9635 4444, fax: +45 9635 4446, email: emd@emd.dk, website: www.emd.dk
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Praject:

Cronalaght demonstration - Module descriptions

Deseription PricteciPage
The project has been modified to 06-01-201009:45/ 3
demonstrate WindPRO functionalities. Licensed user

EMD International A/S

Niels Jernesvej 10

DK-9220 Aalborg @

+45 9635 4444

Thomas Sarensen, ts@emd.dk
Calculated.

06-01-2010 09:42/2.7.424
== —

WindPRO version 2.7.424 Beta Jan 201 0-\

SHADOW - Calendar

Calculation: Shadow demonstration calculationShadow receptor: B - Hill cottage

%)

Minutes with flicker

2.000 m

|March

I
0912 (2) | 0726
09:32(2) | 1807
Q911 (2) | 07:23
09:32(2) | 18:09
09:11(2) | 07:21
09:33 (2) | 1811
0%11(2) | 0718
09:34(2) | 1813
09:11(2) | 0716
Q934 (2) | 18115
0911(2) | 0713
09:34 (2) | 18118
09:11(2) | 0711
09:35 (2) | 18:20
08:46 (1) | 0708
09:35(2) | 1822
08:45(1) |OT.06
09:34 (2) | 1824
08:43 (1) | 0703
09:33(2) | 18:26
08:43(1) | 07:01
09:33 (2) | 1828
08:43 (1) | 0658
09:32(2) | 18:30
08:43 (1) | 06:56
09:31(2) | 18:32
08.42(1) | 06:53
0927 (2) | 18:34
08:43 (1) | 0651
08:58 (1) | 18:36
08:44 (1) | 05:48
08:57 (1) | 18:38
08:45 (1) | 0548
08:55 (1) | 18:40
08:47 (1) | 05:43
08:53 (1) | 18:42

| 06:41

| 386
|
I
I
|
I

3
1 days

Sunshine probability S (Average daily sunshine hours) [MALIN HEAD C.]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1,15 2,00 2,55 4,69 6,02 513 445 3,83 352 248 146 0,85

Operational time

1minutes  \ \NE ENME E ESE SSE S SSW WSW W WNW NNW Sum

21
25
28
kL]
33
34
a5
36
a7
ar
a7
36

36

438 438 403 498 975 762 758 906 915 880 855 541 8.369

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

|april |May Hune
| | |
|07.07 08:50(3) | 05:55 | 0502
|2008 31 092I(3)|2108  |201
|07:05 08:51(3) | 0553 | 05:01
|2011 28 0E19(3)| 2108|2202
|o7:02 08:52(3) | 0551 | 05:00
|20:13 26 0B (3| 2un | 22:03
|07:00 08:53 (3) | 05:49 | 05:00
120015 22 0815(3)| 2113|2204
| 06:57 08:56(3) | 05:46 | 0459
1200117 16 0912(3) | 215 | 22:06
| 0655 08:59(3) | 0544 | 0458
|20:19 8 0907(3)|21:17 | 2207
| 06:52 |0542 | 0457
| 20:21 2118|2208
| 08:50 |0s40 | D457
|20:23 |21:21 22:09
| 06:47 |0538 | 04:56
| 20:25 j21:23 2210
| 0845 |05:36 | 0455
|20:27 |2128 | 2211
| 0642 |0534 | 0455
| 2028 |21:26 21
| 0840 |0533 | 04:54
|20:30 |21:28  |2212
| 0837 |0531 | 0454
|20:32 |21:30  |2213
08:10 (3) | 06:35 |osze | 0454
08:13 (3) | 2034 |21:32 (2214
08:03 (3) | 06:32 10527 | 04:53
08:19 (3) | 20:36 |21:38 2214
08:01 (3) | 06:30 |0s:25 | 0453
0822 (3) | 20:38 | 21:36 | 2215
07:58 (3) | 06:27 10523  |04:53
08:23 (3) | 20:40 | 2137 215
07:57 (3) | 06:25 |0s:22  |04:53
08:25 (3) | 20:42 |2138 2218
0755 (3) | 06:23 10520 | 04:53
03:25 (3) | 20:44 [2141  |2218
07:54 (3) | 06:20 |os1e | 0453
08:27 (3) | 20:46 |2142  |2297
07.53 (3) | 06.18 10517 | 04:53
03:27 (3) | 20:48 | 2144 27
07:51 (3) | 06:16 0515|0453
03:26 (3) | 20:50 |2148 | 22497
07:51 (3) | 06.13 |05:14 | 0454
08:27 (3) | 20:62 |21:47  |2207
07:50 (3) | 06:11 | 0512 | 04:54
08:27 (3) | 20:54 |21:40 2247
07:50 (3) | 06:09 105111 | 04:54
08:27 (3) | 2056 | 21:51 | 2217
07:49 (3) | 06:06 |0510 | 0455
08:26 (3) | 20:58 |21:52 2297
07.50 (3) | 06.04 |0508 | 04:55
08:26 (3) | 21:00 |21:54 2297
07:49 (3) | 06:02 10507 | 04:56
08:25 (3) | 21:02 |21:58  |2297
08:49 (3} | 05:59 |0506 | 04:56
24 (3) | 21:04 | 2157 27
08:49 (3) | 05:57 |05:05 | D4:57
09:23 (3) | 21:06 |21:58 | 2216
03:49 (3) | |os04 |
09:22 (3} | |2158 |
| 423 | 500 | 518
| 131 | |
| 033 | |
| 0,98 | |
| 0,85 | |
| 0z | |
| | |

First time (hh:mm) with flicker (WTG causing flicker first time)

Assumptions for shadow calculations
Maximum distance for influence
Minimum sun height over horizon for influence
Day step for calculation
Time step for calculation
Wanuary |February
I |
1| 08:59 | 08:26
| 16:15 |17:08 20
2] 08:59 | 08:24
| 16:16 1711 2
3|08:59 | 08:22
| 16:17 |17:13 22
4 | 0a:58 | o0&
| 16:18 |17:15 23
5| 08:58 | 08:19
| 16:20 | 1717 23
6 08:57 | 08:17
| 16:21 |17 23
7| 0857 | 08:15
| 16:22 |17 24
20856 | 08:13
| 16:2 |17:23 33
9| 08:56 |08:11
| 16:2: | 17:26 a3
10 | 0B:55 | 0a:08
| 16:2 |17:28 35
11| 08:54 | 0g.07
| 1622 117:30 E
12 | 08:53 | 08:05
| 16:30 |1732 33
13| 08:52 | 08:02
| 16:32 |17:3¢ 3
14 | 08:51 | 08:00
| 16:34 |17:36 26
15 | 08:50 |07:58
| 16:35 |17:38 15
16 | 08:49 |07:56
| 16:37 |17:40 13
17 | 08:48 | 07:54
| 16:39 |17:42 10
18 | 08:47 | 0751
| 16:41 | 1744 6
19 | 0B:46 | 07:49
| 16:43 | 17:47
20| 08:45 | 07:47
| 16:45 | 17:49
21| 08:43 | 07:45
| 16:46 | 17:51
22 | 08:42 | 0742
| 16:48 |17:53
23 |08:41 |07-40
| 16:50 | 17:55
4 | 08:39 |07:38
| 16:52 | 17:57
25| 08:38 | 07:35
| 16:54 |17:50
26 | 08:36 |o7:33
| 1656 | 1801
27 | 08:35 |07:30
| 16:58 | 18:03
28 | 0833 09:17 (2) | 07:28
| 17:00 9 09:26(2) | 18:05
25| 08:31 08:15(2) |
11702 13 09:28(2) |
30 | 08:30 09:12(2) |
(1704 16 09:29(2) |
310828 08:12(2) |
| 1707 19 09:31(2)|
Potential sun hours | 243 | 270
Total, warst case | 57 | 426
Sun reduction | 0,15 | 0,21
Cper, time red. | 096 | 0,96
Wind dir. red, | 065 | 0,65
Total reduction | 0,08 | 0,13
Total, real | 5 | 55
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm)
Sun set (hhomm)

Last time (hh:mm) with flicker (WTG causing flicker last time)

WindPRO is

ASS, Niels

ped by EMO

10, DK-9220 Aalborg @ TH. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail windprofems dk

WindPRO is developed by: EMD International A/S, Niels Jernes Vej 10, DK-9220 Aalborg @, tel.: +45 9635 4444, fax: +45 9635 4446, email: emd@emd.dk, website: www.emd.dk
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Praject: Deseription PrictacPags
Cronalaght demonstration - Module descriptions ~ The project has been modified to 06-01-2010 09:45/ 4
demonstrate Wind PRO functionalities. Licansed user

EMD International A/S
Niels Jernesvej 10
DK-9220 Aalborg @

+45 9635 4444
Thomas Sarensen, ts@emd.dk
Calculated.
06-01-2010 09:42/2.7.424
e — ‘
SHADOW - Calendar
Calculation: Shadow demonstration calculationShadow receptor: B - Hill cottage
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [MALIN HEAD C]
i dsiarc o naonc sy e S M o o oun, ut L £ O N S
Minimum sun height over horizon for influence 3° ' v ' i v " i ¥ i ¥ " ¥
Day step for calculation 1 dalys Operational time
Time step for calculation 1minutes  \ NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
438 438 403 498 975 762 758 906 915 880 855 541 8.369
Idle start wind speed: Cut in wind speed from power curve
Huty JAugust  |September |October |November |December
I | | I I
1]0458  |0540 | 0638 |07:34 Iu?:ss 08:13 (1) | 08:34
|2216  |2138  |2028 11911 |16:58 35 09:03(2) | 1611
2]0450 | 0542 | 0540 |107:36 |07:38 08:14 (1) | 08:35
|2216  |2136 | 2026 |19:09 |16:56 33 09:03(2) | 16:10
3[04:59  [0544 | 0642 |o7:38 | 07:40 08:16 (1) | 08:37
122145  |2134  |2023 119:08 |16:54 31 09:04(2) | 16:09
410500 |0546 | 0543 107:40 | 0742 08:41 (2) | 08:38
12215 |2132  |20:21 | 19:04 |16:52 23 09:04(2) | 16:08
5|0501  |0547 | 0645 | o742 | 07:44 08:40 (2) | 08:40
|22:14 | 21:30 | 2018 | 1o | 16:50 24 0904 (2) | 1608
60502  |0549 | 0647 08:55 (3) | OT-44 | o746 08:40 (2) | 08:41
|22113  |2128 | 20116 8 09:03(3)]18:59 |16:48 24 02:04(2) | 16:07
7I0503  [D551 | 0648 08:51 (3) | 07:46 | 0748 08:41 (2) | 08:43
|2213  |2126  [2013 16 (09.07(3) | 1856 |16:46 23 09:04(2) | 16:06
8[0504  |0553 | D651 08:48 (3) | OT:48 | 07:50 08:41(2) | 08:44
|2212  |2124 2011 22 09:10(3) | 18:54 |16:44 23 09:04(2) | 16:06
910505 |0555 | 0653 08:46 (3) | 07:50 | 0752 08:42 (2) | 08:45
|2211 2122|2008 25 09:11(3) | 1851 |16:42 21 09:03(2) | 16:05
100507  |0557 | 0655 08:44 (3) | 07:52 | 07:54 08:42 (2) | 08:46
|2210  |2120  |2005 28 09:12(3) | 1849 |16:40 20 09:02(2) | 16:05
110508  |0558 | 0657 08:43 (3) | 07:53 | 07:56 08:44 (2) | 08:48
|22:09 2118|2003 30 09:13(3) 1846 |16:38 18 09:02(2) | 16:05
12 | 05:09 | 06:00 | D658 08.42(3) |07:55 | 0758 08:45 (2) | 08:49
|2208 2116  |2000 32 09:14(3) | 18:44 |16:36 16 09:01(2) | 16:05
13|0510  |06:02 | 0700 08:41 (3) | 0757 | 08:00 08:47 (2) | 08:50
12207 2113|1958 34 09:15(3) | 18:41 | 1635 13 09:00(2) | 16:04
140512  |0604 | 0OT0Z 08:40 (3) |07:58 | 0802 08:49 (2) | 08:51
| 22:06 | 21:11 | 19:55 35 0915(3) | 1838 | 16:33 9  08:58(2) | 16:04
150513 |0606 | 07.04 08:38 (3) | 08:01 | 08:04 |08:52
|2205 [2109 1953 36 09:14(3) 1837 | 16:31 | 16:04
160514 |0608 | 0706 08:38 (3) | 08:03 | 02:06 | 08:53
|22:04  |2107 1950 37 09:15(3) 1834 | 16:30 | 16:04
170516 |06:10 | 0708 08:38 (3) | 08:05 | 008 | 08:54
2202|2104 |1947 37 09:15(3) [18:32 | 16:28 | 16:05
18 | 05:17 | 0812 | 0710 08:37 (3) | 0807 | 08:10 10855
| 22:01 |2102 [1945 37  09014(3) | 1820 | 16:26 | 16:05
190519 |06:13 | 0712 08:37 (3) | 08:09 | 08:12 | 08:55
12200 |2100 1942 37 09:14(3)|18:27 | 16:25 1 16:05
20|0520 [0615  |0O713 08:37 (3) | 08:11 | 08:14 | 08:56
|21:58  |20.57  |19:40 37 09:14(3)|18:25 | 16:23 | 16:05
21)0522  |0617 | 0715 08:37 (3) | 08:13 | 0a:16 | 08:57
|21:57  |2055 (1937 35 09:12(3) 1822 | 16:22 | 16:06
22]0523  |0619  |O7A7 08:37 (3) | 08:15 | 08:18 |08:57
|21:55  |2053  [19:35 34 09:11(3) | 18:20 | 16:21 | 16:06
23|0525  |062 |o7:18 08:37 (3) | 08:17 | 08:20 |08:58
|21:54  |20:50  [19:32 33 09010(3) | 1818 | 16:19 | 16:07
24 | 0527 | 062 |o721 08:38 (3) | 0819 0917 (1) | 08:21 j08:58
|21:52 | 20-48 | 19:28 31 0%08(3) | 1815 7 0924(1)| 1618 | 16:07
25|0528 |0625  |07:2 08:39 (3) | 07:21 08:15 (1) | 08:23 | 08:58
12151 | 20:45 | 19:27 29 0908(3) | 173 1M 0B26(1) ] 1617 | 16:08
26|0530 [0627  |0725 08:40 (3) | OT:23 08:13 (1) | 08:25 | 08:59
2149|2043 1924 26 0906(3)[17:11 14 0827 (1)] 1616 | 16:09
27|0532 | 062 |o7:2 08:42 (3) | 07:25 08:12 (1) | 08:27 |08:59
[2147 | 2041 | 1922 22 0904 (3) | 1709 17 08:53(2) | 16:14 | 16:10
280533  |0830  |O728 08:44 (3) | 0727 08:12 (1) | 08:28 | 08:59
|21:45 |20:38 19419 18 09:02(3)|17:06 27 08:58(2) | 1813 | 16:10
2900535 |08:32 | 07:30 08:48(3) | 07:29 08:12 (1) | 08:30 | 08:59
|21:44  |2036 | 1917 9 08567(3)(1704 31 09:00(2) 1612 11611
300537  |08:34  |0732 |o7:32 08:12 (1) | 08:32 | 08:59
2142|2033 1914 [17:02 35 08:02(2)| 1611 | 1612
31)05:38  |06:36 | |07:34 08:12(1) | | 08:59
|21:40 | 20:31 | | 17:00 35 0:02(2)) 11613
Potential sun hours | 520 | 464 | 383 | 326 | 254 | 226
Total, worst case | | | 688 | 177 | 313 |
Sun reduction | | | 028 I 0,2 | 017 |
Oper, time red. | | | 096 1 0.96 | 0,96 |
Wind dir. red. | | | 085 I 0,65 | 0,65 |
Total reduction | | | 017 | 0,15 | 0,11 |
Total, real | | | 118 1 26 | 33 1

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

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

WindPRO is

ped by EMD A/S, Niels 10, DK-9220 Aalborg @ TH. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail windprofems dk

WindPRO is developed by: EMD International A/S, Niels Jernes Vej 10, DK-9220 Aalborg @, tel.: +45 9635 4444, fax: +45 9635 4446, email: emd@emd.dk, website: www.emd.dk
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Praject: Cwscription PrictecPage
Cronalaght demonstration - Module descriptions ~ The project has been modified to 06-01-2010 09:45/5
demonstrate Wind PRO functionalities. Licansed user
EMD International A/S
Niels Jernesvej 10
DK-9220 Aalborg @
+45 9635 4444
Thomas Sarensen, ts@emd.dk
Calculatod
06-01-2010 09:42/2.7.424
e — ‘
SHADOW - Calendar, graphical
Calculation: Shadow demonstration calculation
A Dwelling A B: Hill cottage
200+ 20 " P
i‘h:\g ] - ‘“_ME L] _\“\\h
boee = ai [ o I~
i e = N
14:003 1400
E 13:00= § E |
1200-= 1200
1002 1
090 N » |
e = MM:—-—-,_._ —\ - - - 22
g: E <J| .~ e \\J B -l
gyl 3 ~—~
A= L 2 N S TTTTTTTTTTT S B B e e e |
Jan Feb Mar Apr May Jun Ju  Auwg Sep Oct Nov Dec  Jan Jan Feb Ma  Apr May Jun  Jul Aug Sep Oct Nov Dec  Jan
Month Month
WTGs
B ' vEsTAS Vo0 3000 90.0 10! hub: 80,0 m (9.1) I : vesTAs Vo0 3000 90.0 10! hub: 80,0 m (9.3)
f | 2: VESTAS V90 3000 90.0 0! hub: 80,0 m (9.2)
WindPRO is ped by EMD A/S, Niels 10, DK-9220 Aalborg @ TH. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail windprofems dk

WindPRO is developed by: EMD International A/S, Niels Jernes Vej 10, DK-9220 Aalborg @, tel.: +45 9635 4444, fax: +45 9635 4446, email: emd@emd.dk, website: www.emd.dk
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Preject: Description PrictecPage
Cronalaght demonstration - Module descriptions ~ The project has been modified to 06-01-2010 09:45/6
demonstrate WindPRO functionalities. Licensed user
EMD International A/S
Niels Jernesvej 10
DK-9220 Aalborg @
+45 9635 4444
Thomas Sarensen, ts@emd.dk
Calculated.
06-01-2010 09:42/2.7.424
e — ‘
SHADOW - Calendar per WTG
Calculation: Shadow demonstration calculationWTG: 3 - VESTAS V90 3000 90.0 !O! hub: 80,0 m (9.3)
Assumptions for shadow calculations Sunshine probability S (Average daily sunshine hours) [MALIN HEAD C]
i dsiarc o naonc sy e S M o o oun, ut L £ O N S
Minimum sun height over horizon for influence 3. i i ¥ ! X ' 4 § § i ' ;i
Day step for calculation 1 dalys Operational time
Time step for calculation 1minutes  \ NNE ENE E ESE SSE § SSW WSW W WNW NNW Sum
438 438 403 498 975 762 758 906 915 880 855 541 8369
Idle start wind speed: Cut in wind speed from power curve
|January |February |March |April |May [June Wuly |August  |September |Gctober |NovemberqDecember
|
1 Ius:sg Ius:zs |07:26 Ior.u? 02:50-09:21/31 Ios:ac 05:02 :::4:5& Iuﬁ:ao Ios 38 ID?.BJ Ioms :03.33
|16:15  [1708 | 18:07 | 20:09 |21:07 2201|2216 2138|2028 1911 |16:58 | 16:10
2|08:58  |0824  |OT:23 |07:05 08:51-09:19/28 [0553 |0501  |0450  |0542 | 0640 |07:36  |07:38 | 0B:35
|16:16  [17:11 | 18:09 |20:11 |21:08 |2202 |22 |2136 | 2026 |19:09 [16:56 | 16:10
3|0858 |0822 |OT21 |07:02 08:52-08:18/26 |05:51 |0500 |04:59 |0544  |0G42 |O738  |O74D | 0B3T
11617 1793 18 | 20:13 |20:11 2203|2215 2934|2023 [ 1906 [16:54 | 16:09
40858 |0821 |OT.18 |07.00 08:53-09.15/22 |05:49 |0500 0500 |0546  |0G43 |OT:40  |O7:42 | 0B3B
|16:18 1715 [ 1813 | 20:15 |21:13 2204 22156 2132|2021 |19:04  [16:51 | 16:08
5|0a58 |0819  |OT.16 |06:57 08:56-08.12116 |0546 |0459  |05:01  |0547  |0G4S |0T:42  |OT.44 | 0B:4D
11620 1747 1815 | 2017 |21:16 2205  [2214  |2930 | 20018 |19:01  |1648 | 1607
60857  |081T  |O7.13 |06:55 0R.59-08.07/8 |05:44 |0458  [05:02 |0549  |0B47 OB5500.038 (0744  |O7.46 | 0841
11621 1718 1817 | 20:19 |21:47 2207  |2213  |2128 | 2016 | 1859  |1648 | 16:07
70857  [0815 0711 | 06:52 |05:42 0457  |D503  |05:51 | 0649 0SS1-09.07TME |[OT46  |O748 | 0843
1622 |1721 [ 18:20 | 20:21 2119|2208 (2213|2126 |20013 | 1856  |16:46 | 16:06
50856 |0813  |07.08 | 06:50 0540 |0457 |0504 |0553 0651 OB.4B-09:1022 |0748  |O7.50 | OB:4d
1624|1723 | 1822 | 20:23 2021 (2209|2212 |26 |20M | 1854 |16:44 | 16:06
90856 |0811 [OT.06 | 06:47 05:38  |0456 [0505 0555 |D653 0B.46-09.1125 |0750 |O7:52 | 08:45
[1625 [1725 | 18:24 | 20:28 |21:23 2210 j2211 |2122 | 2008 | 1861|1642 | 16:05
10|0855 |0808  |O7.03 | 06:45 |05:38 |0455 |0507 |0557 |0B55 08:44-09,12/28 |0751 (0754 | 0B.46
|16:27 |17 | 18:26 | 20:27 2026|2211 2210|2120 | 20056 |18:49 164D | 16:05
110854 0807  |O701 | 0B:42 05:34 |0455 |0D508 |05:58 |D657 0B.43-0913@0 |O0753 |07.56  |0B:48
|16:29 1730 | 18:28 | 20:28 2026 2211|2209 |2118 2003 |18:46  [16:38 | 16:05
120853  |0804 | 0BSE | 06:40 0532 |0454 |0509 [0600 D658 DB.A2-09.14@2 |0755 |O7.58 | 0B49
16:30 1732 | 18:30 | 20:30 2128|2212 |2208  |21:16 | 20:00 |18:44 1636 | 16:05
130852 0802 | 0656 | 06:37 05:31  |0454 0510 |06:02 0700 08:41-09.15@4 |0757  |08:00 | 0850
1632|1734 [18:32 | 20:32 21:30  |2213 2207 [2193 | 1958 |18:41  [1635 | 16:04
140851 |0800 |O6:53 081008133  |06:35 0529 |0454 |0512  |0604  |0702 08:40-09.15@5 |07.59  [08.02 | 0851
|16:34  |[1738 | 1834 | 20:34 |21:32 2214|2206 2111|1955 |1838  [1633 | 1604
1510850 |07:58 | 0651 0803081916 |06:32 |05:27 0453  [0513  |0606 | 0704 0B3B09.1406 |0801 (0804|0852
|16:35  |1738 | 18:36 | 20:36 |21:34 2214  [2205 2108 |1953 |18:36  [16:31 | 16.04
1608:49 0756 | 0648 08:01-08:2221 |06:30 |05:25  |0453  |0514  |0608 | 0706 08:38-09.15037 (0803 (0806 | 0853
|16:37  |1740 | 1838 | 20:38 |21:36 2215  [2204 2107 |1950 |18:34  |16:29 | 16:04
170848 |0754 | 0646 OT:S6-08.2325 |06:27 |05:23 0453  [0516 0610 | 0708 0B3B-09.15@E7 |0805  |0B08 | 0854
1639|1742 | 18:40 | 20:40 |2137 2215 [2202 |2104 | 1947 |1832  [16:28 | 16:05
18|08:47  |O751 | 06:43 OT:57-08:25/28 |06:25 |0522 |0453  |0517  |0612  |O71D 0B3T-09.14R7 (0807 (0810 | 0854
16:41 1744|1841 | 20:42 |21:39 2216|2201 |2102 | 1945 |1829  [16:26 | 16:05
190846 |0743  |0G41 O7:550825R0 |06:23 |05:20 0453 D519 |0613  |O711 0837091437 [080%  |0812 0855
|16:43  |1747 | 18:43 | 20:44 |21:41 2218 [2200 2100 | 1942 | 1827  [1625 | 1605
20|08:45 |0747 |06:38 07:54-08:2733 |06:20 |05:18 0453|0520 [0615 | 0713 0B:3T-09.1487 (0811|0814 | 0856
[16:45  [1748 | 18:45 | 20:46 |21:42 2217 [21:58  |2067 | 1940 11825 |16:23 | 16:05
21|08:43  |07:45 |06:35 O7:53-08:2734 |06:18 |0517  |0453  |05:22 0617 |0715 0837091235 (0813 (0816 | 0BST
|16:46 | 1751 [ 18:47 | 20:48 |21:44 2217 [2157 |20:85 | 1937 |1822  [16:22 | 16:06
22|0842 |0742  |06:33 07:5108:26/35 |06:15 |05:15 0453|0523 |06:19 | 0717 083091134 (0815  |08:18 | 0857
|16:48  |[1753 | 18:49 | 20:50 |21:46 2217  [2155 |2053 | 1935 |1820 |16:21 | 1B.06
23|08:41  |0740  |06:30 O7:51-08:2736 |06:13 |05:14 0454 0525|0621 |0719 0837091083 |0817 (0819 | OB:58
[16:50 |1765 | 1851 | 20:62 |21:47 2217  |21:54  |2050 [1932 | 1818|1618 | 1607
24 (0838|0738  |06:28 O7.50-08:27R7 | 0611 |05:12  |D454  |05:27  |06:23 | 0721 08:38-09:09431 (0819  |0821 | 0858
|16:52  |1757 | 1853 | 20.54 |21:49 2217 [21:52 2048|1929 | 1815  |1618 | 1607
25|08:38  |07:35 | 06:25 OT:50-08:27/37 | 06:09 |05:11 0454|0528 |0625 | 0723 08:30-00.0829 (0721  |0823 | 0858
1654  |1758 | 1855 | 20:56 |2161 2217  [2150 |[20:45  |19:27 1713 1617 | 16:08
26|08:36 |07:33  |06:23 O7.49-08:26/37 |06:06 |05:10 0455  |0530 |0627 | 0725 0840-09.06/26 |07:23 |08:25 | 0859
|16:56  |1801 | 1857 | 20:58 |21:52 2217|2148 2043|1924 1711 1616 | 16:09
2710835 D730 | 0620 O7:50-08:26/6 |06:04 |05:08 0455 |0532 0628 | O727 0842090422 (0725 (0827 0859
1658|1803 | 1859 | 21:00 |21:54 2217 [2147  [2041  [1922 {1708 1614 | 1610
28|08:33 |07:28  |06:18 07.49-08:25[36 |06:02 |0507 |0456 |0533 0630 | 0728 08:44-09.0218 |0727 |0828 | 0859
1700|1805 [ 1901 |21:02 |21:65 2217  [2145 2038|1919 1706 [16:13 [ 16:10
29 |08:31 | |07:15 D8:49-09:24/35 |05:59 |0506 |0456 |0535 |0632 |0730 DB4E-0857A (0729 |0830 | 0BS9
j17oz | | 20:03 |21:04 |21:86 2217|2144  |2036  |19:17 1704 [1612  [16:11
30 |08:30 | 107,12 0849092334 | 05:57 |0505 0457|0537 |0634 | 0732 |07:31  |08:32 | 0859
1704 | | 20:05 | 21:08 |21:58 2216|2142 2033|1914 1702 1611 [16:12
31 (0828 | |07.10 0849092233 | |0504 | |0538 0635 | joT3a | | 08:59
|17or | | 2007 | |2188 | [2140 2031 | 1700 | 1 16:13
Potential sun hours | 243 |270 | 366 |423 | 500 | 518 1520 | 464 | 383 | 326 | 254 1226
Sum of minutes with flicker 0 0 546 121 0 ] 0 0 688 0 0 0
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with MickerMlinutes with flicker
Sun set (hhomm) First time (hh:mm) with flicker-Last time (hh:mm) with flickerMinutes with flicker
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WindPRO version 2.7.424 Beta Jan 201 0_,

Praject: Description PrictecPage
Cronalaght demonstration - Module descriptions ~ The project has been modified to 06-01-2010 09:45/ 7
demonstrate Wind PRO functionalities. Licansed user:
EMD International A/S
Niels Jernesvej 10
DK-9220 Aalborg @
+45 9635 4444
Thomas Sarensen, ts@emd.dk
Calculated:
06-01-2010 09:42/2.7.424 4
SHADOW - Calendar per WTG, graphical
Calculation: Shadow demonstration calculation ‘
1: VESTAS V90 3000 90.0 !O! hub: 80,0 m(9.1) 2: VESTAS V90 3000 90.0 'O! hub: 80,0 m (9.2)
200 2200 -
0 o e
2000 1 00 ] N
bt = brose ~
e : T -
£ 0 g
12:00= 1200
113 11:00-
e - i 0 -
Jn Feb Ma Apr May JAn M Au Sep Ot Nov Dec Jan Jn Fes Mar Apr May Jn Ju A Se Oct Nov Dec Jmn
Month
3: VESTAS V90 3000 90.0 10! hub: 80,0 m (9.3)
2003
v [ ~
18:003 =~
17002 =
2 it
= 13:003
12:003
1:003
o= -
ipe e =T Y
i NI
s —
Jan Feb Mar A May Jun U ALgSq)OcanuDac.l:'n
Month
WTGs
I | B: Hill cottage
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Praject: Description PrictecPage
Cronalaght demonstration - Module descriptions ~ The project has been modified to 06-01-201009:45/8
demonstrate Wind PRO functionalities. Licansed user:

EMD International A/S

Niels Jernesvej 10

DK-9220 Aalborg @

+45 9635 4444

Thomas Sarensen, ts@emd.dk
Calculated

06-01-2010 09:42/2.7.424
SHADOW - Map —

Calculation: Shadow demonstration calculation ‘
® I PR Y W I P N e "::f:{?’fl Hours per year, worst
MC&II VA KA ) W7 --@Tao hh ah L
I TN e N O T T B A —

.1‘ Wi
o o

Map: Gweedore , Print scale 1:25.000, Map center Irish Grid East: 185.970,0 North: 424.080,0

A NewWTG i Shadow receptor
Isolines showing shadow in Hours per year, worst case
— — 5 — 0 w— 20 m— 30 50 — 00
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