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SECTION A: DESCRIPTION

3. Size and Design

a. Gross Design Capacity

Under estimated average wind conditions in the Development site, the 367 MW wind
r power plant wil l deliver approximately 1,507,457.t megawatt hours (MWh) per year.



SECTION A: DESCRIPTION

3. Size and Design

b. Net Design Capacity

A representative wind speed frequency distribution adjusted for inter-annual wind
variation and adjusted using the shear coefficient have been used to predict average
annual output for 2.3 MW turbines at the Development site. This frequency distribution
described above sets forth the percentage of time the wind will occur in each one-mile
per hour wind speed bin on an annual basis. This frequency distribution is matched to
the 2.3 MW power curve to estimate the gross energy production. Net output for each
turbine, or the actual energy delivered to the substation, is calculated by applying
various loss factors.
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Napoleon Note 1: EAPC does not warrant, guarantee, or make any such representations regarding the contents of
this report. EAPC cannot be held liable for enoneous results caused by enors or omissions in the delivered
data, or inaccuracy, limitations, or malfunctioning of models or software used. For any claim whatsoever
related to the subject matter of this report, the liability of EAPC for actual damages, regardless of the form
of action, shall be limited to the total amount paid to EAPC for the services provided as part of this
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Note 2: The Wndstatistic chosen is regarded to be representative for the long-term wind conditions at the
srte.
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PARK - Main Result
Calculation: 20080625-5iemens 2.3-93-80-368MW User WDC
Wake Model N.O Jensen (RISO/EMD)

Individual per WTG
1.165 kg/m3 to 1.173 kg/m3
676.4 m to 741.4 m
3 5 ' C t o 3 . 9 ' C
925.3 hPa to 932.8 hPa

Calculation sotting3
Air density €lalation mode

Modsl Panmet€F

From angle

Result for WTG al hub altitude
Hub altitude above sea level (asl)
Annual m€an temperature at hub all
Pressure at WTGs

f l  3 4 5 0  1 5 0  4 5 0  7 5 0  1 0 5 0  1 3 5 0  1 6 5 0  1 9 5 0  2 2 5 0  2 5 5 0  2 8 5 0  3 1 5 0  q h e r
T o a n g l e  f l  1 5 0  4 5 0  7 5 0  1 0 5 0  1 3 5 0  1 6 5 0  1 9 5 0  2 2 5 0  2 5 5 0  2 8 5 0  3 1 5 0  3 4 5 0  -
WakeDe€vconstant OUl OU4 0041 0053 00€ 0041 0&0 0M0 0M0 0&2 0045 0052 0040

Wind statistics US 45.72 m Naooleon Wnd 08-2001 to 09-2006

A New WTG

Key results for height 50.0 m above ground level
Terrain UTM WGS84 Zone: 14

East North Name of wind distribution Type

A 442,927 5,160,485 ParkM/aspCalc WAsP(RVEA0011 1,0,0, 13)

Wnd energy Mean wind speed Equivalent roughness
[k\4/h/m2] [m/s]

4 ,518 8 .2  0 .7

Calculated Annual Energy for Wind Farm
Annual Energy Park

WTGcombination Result Result-10.0% Efficiency

Wnd farm
tMvvhl IMVvhl lYol

1,507 ,457 .1 1 ,356,71 1 .3 92.0

Capacity Factor for
Mean WTG energy Result Resulf 10.0%' 

tMwhl lY"l t%l
9,421.6 46.7 42.1

Calculated Annual Energy for each of 160 new WTG's with total 368.0 MW rated power
WTG type Powsr curye Annual Ensrgy Park

Terrain Valid Manufact Type-generator Power, Rotor Hub Creator Name Rssult Result-1o.o% Efficiency Mean
rated diameter height wind

speeo
IkW [m] [m] tMvvhl tMvvhl l"/"1 [m/s]

1A Yes S i€mens SWT-23-93-2 ,300 2 ,300 926 80 .0  USER 60HZLeve l0- -S IEMENS23MW106,5dB-04-2006 10 ,025.1  9 ,023 94 .6  9 .0
2 A Yes Siemons SWT-2 3-93-2,300 2,300 92.6 80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,672.1 8,705 93.7 8.8
3 A Yes Siemens SWT-2 3-93-2,300 2,300 92 6 80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 10,048.4 9,0.14 94.9 9.0
4A Yes S iemens SWT-2.3-93-2 ,3002,300 926 800 USER 60HZLeve l  0 - -S |EMENS23MW106,5dB-04-2006 9 ,902.7  a ,912 93 .9  9 .0
5 A Yes Siemens SWT-2.3-93-2,300 2,300 92.6 80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,697.1 4,727 90.2 9.1
6 A Yes Siemens SWT-2.3-93-2,300 2,300 92.6 80 0 USER 60HZ Level 0 - - SIEMENS 2.3 MW, 106,5 dB - 04-2006 9,426.9 8,484 91.7 8.8
7  A Yes S iemens SWT-2.3-93-2 ,300 2 ,300 926 800 USER 60HZLeve l0- -S IEMENS23MW 106,5d8 -04-206 9 ,295.5  8 ,366 90 .1  8 .8
8 A Yes Siemens SWT-2.3-93-2.300 2.300 92.6 80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106.5 dB -04-20cf 9,505.3 8.555 92.9 8.8
9A Y€s S iemens SWT-23-93-2 ,3002,300 92 .6  8O.0  USER 60HZLeve l  0 - -S IEMENS23MW106,5dB-M-2006 9 ,648.0  8 ,683 90 .7  9 .0

10 A Y€s Siemens SWT-2.3-93-2.300 2.300 92 6 80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9.579.7 A,622 92.6 8.9
11A Yes S iemens SWT-23-93-2 .300 2 .3OO 92.6  80 .0  USER 60HZLeve l  0 - -S |EMENS23MW106,5dB-04-2006 9 ,645.3  8 ,681 94 .7  8 .8
12 A Y€s Siemens SWT-2.3-93-2,300 2,300 92.6 E0.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,466 9 8,520 90.7 8.9
13A Yes S iemens SWT-2.3-93-2 ,300 2 ,300 926 80 .0  USER 60HZLeve l  0 - -S |EMENS2.3MW, 106,5d8-04-2006 9 ,459.7  8 ,514 91 .2  8 .9
14 A Yes Siemens SWT-2.3-93-2,300 2,300 92.6 80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,520.4 8,568 94.8 4.7
15A Y€s S iemens SWT-2.3-93-2 ,3002,300 92 .6  80 .0  USER 60HZLeve l  0 - -S IEMENS23MW, 106,5dB-04-2006 9 ,480.7  8 ,533 92 .7  8 .8
16 A Yes Saemens SWT-2.3-93-2,3O0 ZnO 92.6 80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW, 106,5 dB - 04-2006 9,269.0 8,342 91.7 8.7
17 A Yes S iemens SWT-23-93-2 .300 2 .3OO 926 800 USER 60HZLeve l  0 - -S |EMENS2.3MW, 106.5dB-04-2006 9 ,411.3  A,47O 89.7  8 .9
18 A Yes Siemens SWT-2.3-93-2,300 2,300 92.6 80.0 USER 60HZ Level0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,585.5 8,627 92.7 8.8
19A Yes S iemens SWT-2.3-93-2 .300 2 .300 926 80 .0  USER 60HZLeve l0- -S IEMENS2.3MW 106.5d8-04-2006 9 ,193.7  8 ,274 89 .6  8 .8
20 A Yes Siemens SWT-2.3-93-2,300 2.n0 92.6 80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,178.5 8,261 90.3 8.8
21 A Yes Siemens SWT-2.3-93-2,3O0 2,300 92.6 80 0 USER 50HZ Level 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,229.3 8,306 91.5 4.7
22A Yes S iemens SWT-2.3-93-2 ,300 2 ,300 92 .6  80 .0  USER 60HZLeve l0- -S IEMENS2.3MW 106,5d8-04-2006 9 ,053.2  8 ,148 90 .6  8 .7
23 A Yes Siemens SWT-2 3-93-2,300 2,300 92.6 80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,452.0 8,507 94.4 8.7

WndPRO is developdd by Intemational Ntsls Jemeswj 10
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Note 1: EAPC does not warrant, guarantee, or make any such representations regarding the contents of
this report. EAPC cannot be held liable for enoneous results caused by enors or omissions in the delivered
data, or inaccuracy, limitations, or malfunctioning of models or software used. For any claim whatsoever
related to the subjecl matter of this report, the liability of EAPC for actual damages, regardless of the form
of action, shall be limited to the total amount paid to EAPC for the services provided as part of this
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Note 2: The VVindstatistic chosen is regarded to be representative for the long-term wind conditions at the
site.
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PARK - Main Result
Galculation: 20080625-Siemens 2.3-93-80-368MW User WDC

continued hom previous page
WTG typ6 Powor curvs

Torrain Valid Manufact. Type€enerator Power, Rotor Hub Creator Name
ratsd diametar height

Annual Energy Park
Result Result-10.0% Efiiciency Mean

24A.
2 5 4

2 7 A .
2 8 4
2 9 A
3 0 A
31 A

3 3 A
U A
3 5 A
3 6 A
3 7 A
3 8 A
3 9 4
4 0 4
41 A
42p '
4 3 A
M A
4 5 A
4 6 A
4 7 4
4 8 A
4 9 A
5 0 A
51 A
5 2 4
5 3 4
5 4 4
5 5 A
5 6 A
5 7 4
5 8 A
5 9 4
6 0 4
61 A
6 2 A
6 3 A
6 4 A
6 5 4
6 6 4
6 7 A
6 8 A
6 9 4
7 0 4
7 1  A

7 3 4
7 4 A
7 5 A '
7 6 A
7 7 A '
7 8 4
7 9 A
8 0 4
81 A
8 2 A
8 3 A
6 4 A
8 5 A
8 6 A
8 7 4
8 8 A
8 9 A

tkw [m]
Yes Sismsns SVW-2.3-93-2,300 zfiO 92.6
Yes Siemans SWT-2.3-93-2,300 2,&O 92.6
Yes Siemss SWT-2.3-93-2,300 2,300 92.6
Yes Siemens SWT-2.3-93-2,300 2,300 92.6
Yes Siemens SWT-2.3-93-2,300 2,300 92.6
Yes Siemans SWT-2.3-93-2,3O0 2,300 92.6
Yes Sismsns SWT-2.3-93-2,300 2,300 92.6
Yes Siemens SWT-2.3-93-2,300 2,300 92.6
Y€s Siemsns SWT-2.3-93-2,300 2,300 92.6
Y€s Siemans SWT-2.3-93-2,300 2,&O 92.6
Y€s Siomans SWT-2.3-93-2,300 2,300 92.6
Y€s Siam€ns SWT-2.3-93-2,300 2,300 92.6
Yes Siemens SWT-2.3-93-2,300 2,300 92.6
Yes Siemens SWT-2.3-93-2,300 2,300 92.6
Yes Siemens SWT-2.3-93-2,300 2,300 92.6
Yes Siemens SWT-2.3-93-2,300 2,gO 92.6
Yes Siomens SWT-2.3-93-2,300 2,300 92.6
Yes Siemens SWT-2.3-93-2,300 2,90 92.6
Yes Siemens SWT-2.3-93-2,300 2,gO 92.6
Yes Siemans SWT-2.3-93-2,300 2,nO 92.6
Yes Siemens SWT-2.3-93-2,300 2,300 92.6
Yes Siemsns SWT-2.3-93-2,300 2,300 92.6
Yes Siomens SWT-2.3-93-2,300 2,300 92.6
Yes Sismens SWT-2.3-93-2,300 2,300 92.6
Yas Siamans SWT-2.3-93-2,3O0 2,300 92.6
Yes Siemens SWT-2.3-93-2,3O0 2,300 92.6
Yas Siemens SWT-2.3-93-2,300 2,N0 92.6
Yes Siemens SWT-2.3-93-2,3O0 2,300 92.6
Yes Siemens SWT-2.3-93-2,300 2,N0 92.6
Yes Siemens SWT-2.3-93-2.300 2.gO 92.6
Yes Siemens SWT-2.3-93-2,300 2,300 92.6
Yes Siemens SWT-2.3-93-2,300 2,300 92.6
Yes Siemens SWT-2.3-93-2,300 2,gO C2.6
Yes Siemens SWT-2.3-93-2,300 2,300 92.6
Yes Siemens SWT-2.3-93-2,300 2,300 92.6
Yes Siemens SWT-2.3-93-2,300 2,300 92.6
Yes Siemens SWT-2.3-93-2,300 2,300 92.6
Yes Siemens SWT-2.3-93-2,300 2,300 92.6
Yes Siemens SWT-2.3-93-2,3O0 2,300 92.6
Y6s Siemans SWT-2.3-93-2,300 2,300 92.6
Yes Siemens SWT-2.3-93-2,300 2,300 92.6
Yes Siemens SWT-2.3-93-2,3O0 2,300 92.6
Yes Siamens SWT-2.3-93-2,300 2,300 92.6
Yes Siomons SWT-2.3-93-2,3O0 2,300 92.6
Yes Siamans SWT-2.3-93-2,300 2,300 92.6
Yes Sismsns SWT-2.3-93-2,300 2,300 92.6
Yes Sismsns SWT-2.3-93-2,300 2,300 92.6
Yes Siemens SWT-2.3-93-2,300 2,300 92.6
Yes Siemens SWT-2.3-93-2,300 2,300 92.6
Yes Siemens SWT-2.3-93-2,300 2,300 92.6
Yes Siomsns SWT-2.3-93-2,3O0 2,&O 92.6
Yes Siemsns SWT-2.3-93-2,300 2,300 92.6
Yes Siemens SWT-2.3-93-2,300 2,300 92.6
Yss Siemens SWT-2.3-93-2,300 2,&O 92.6
Yes Siemens SWT-2.3-93-2,300 2,300 92.6
Yas Siemens SWT-2.3-93-2,300 2,300 92.6
Yes Siemens SWT-2.3-93-2,300 2,300 92.6
Yes Siomens SWT-2.3-93-2,3O0 2,300 92.6
Yes Siemens SWT-2.3-93-2,300 2,300 92.6
Yes Siemens SWT-2.3-93-2,300 2,300 92.6
Yes Sismens SWT-2.3-93-2,300 2,300 92.6
Yes Siemens SWT-2.3-93-2,300 2,300 92.6
Yes Siemens SWT-2.3-93-2,3O0 2,300 92.6
Yes Siemens SWT-2.3-93-2,300 2,gO 92.6
Y6s Siemens SWT-2.3-93-2,3O0 2,&O 92.6
Yes Siemens SWT-2.3-93-2,300 2,300 92.6

lml [MVvh]
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,405.7
80.0 USER 60HZ Levsl 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,378.2
80.0  USER 60HZLeve l0- -S IEMENS2.3MW 106,5d8-04-2006 9 , '104.9
80.0  USER 60HZLeve l0- -S IEMENS2.3MW 106,5d8-04-2006 9 ,580.0
80.0  USER 60HZLeve l0- -S IEMENS2.3MW'106,5d8-04-2006 9 ,160.5
E0.0  USER 60HZL6ve l0- -S IEMENS2.3MW 106,5d8-04-2006 9 ,816.3
80.0  USER 60HZLeve l0- -S IEMENS2.3MW 106,5d8-04-2006 9 ,606.6
80.0  USER 60HZLeve l0- -S IEMENS2.3MW 106,5d8-04-2006 9 ,070.1
80.0  USER 60HZLevs l0 - -S IEMENS2.3MW'106,5d8-04-2006 9 ,153.9
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,4'16.2
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,104.1
80.0  USER 60HZLeve l0- -S IEMENS2.3MW 106,5d8-04-2006 9 ,561.0
80.0  USER 60HZLeve l0- -S IEMENS2.3MW 106,5d8-04-2006 9 ,297.1
80.0 USER 60HZ Lsvel 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9.143.3
80.0 USER 60HZ Lavol 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9.620.7
80.0  USER 6oHzLavo l0- -S IEMENS2.3MW 106,sdB-04-2006 9 ,560.6
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,582.6
80.0 USER 60HZ Levsl 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,065.8
80.0 USER 60HZ Levsl 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 8,808.8
80.0 USER 60HZ Leval 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,630.1
80.0  USER 60HZLeva l0- -S IEMENS2.3MW 106,5d8-04-2006 9 ,881.6
80.0  USER 60HZLeve l0- -S IEMENS2.3MW 106,5d8-04-2006 10 , '137.5
80.0  USER 60HZLsve l0- -S IEMENS23MW 106,5d8-04-2006 9 ,933.0
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,264.E
80.0 USER 60HZ Lsvel 0 - - SIEMENS 2.3 MW 106,5 dB - 04-200G 9,262.7
80.0  USER 60HZLeve l0- -S IEMENS2.3MW 106,5d8-04-2006 9 ,346.0
80.0 USER 60HZ Lavel 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,028.2
80.0 USER 60HZ Levsl 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,214.0
80.0  USER 60HZLeve l0- -S IEMENS2.3MW 106,5dB-04-2006 9 ,466.8
80.0  USER 60HZLeva l0- -S IEMENS2.3MW 106,5d8-04-2006 8 ,831.4
E0.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,2U.9
80.0  USER 60HZLeve l0- -S |EMENS2.3MW, 106,5d8-04-2006 9 ,261.6
80.0  USER 60HZLeve l0- -S |EMENS2.3MW, 106,5d8-04-2006 9 ,521.5
E0.0 USER 6OHZ Levsl 0 - - SIEMENS 2.3 MW, 106,5 dB - 04-2006 8,945.6
80.0  USER 60HZLeve l0- -S IEMENS2.3MW 106,5d8-04-2006 9 ,581.3
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,543.4
80.0  USER 60HZLeve l0- -S IEMENS2.3MW 106,5d8-04-2006 9 .896.7
80.0  USER 60HZLeve l0- -S IEMENS2.3MW 106,5d8-04-2006 9 .645.6
80.0  USER 60HZLeve l0- -S IEMENS2.3MW 106,5dB-04-2006 9 .381.0
80.0  USER 60HZLeve l0- -S IEMENS2.3MW 106,5d8-04-2006 9 ,344.8
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW, 106,5 dB - 04-2006 9,071.2
80.0 USER 60HZ Lavol 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,403.2
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,578.6
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,596.6
80.0  USER 60HZLevs l0 - -S IEMENS2.3MW 106,5d8-04-2006 9 ,291.0
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,641.1
80.0 USER 60HZ Levsl 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 8,912.7
80.0 USER 60HZ Lavsl 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,809.3
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,289.6
80.0 USER 60HZ Levsl 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,972.9
80.0 USER 60HZ Leval 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 8,884.9
80.0 USER 60HZ Leval 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,426.0
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,525.8
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106,5 d8 - 04-2006 9,700.1
80.0 USER 60HZ Lavel 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,3&1.9
80.0 USER 60HZ Levsl 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,547.5
80.0  USER 60HZLeve l0- -S IEMENS2.3MW 106,5d8-04-2006 9 ,441.5
80.0  USER 60HZLsvs l0 - -S IEMENS2.3MW 106,5d8-04-2006 9 ,3 '17 . ' l
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,062.5
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,205.4
80.0 USER 60HZ Leval 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,329.7
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,1M.5
8O.0  USER 60HZLeve l0- -S IEMENS2.3MW 106,5d8-04-2006 9 ,791.3
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,072.7
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,77A.O
80.0  USER 60HZLeve l0- -S IEMENS2.3MW 106,5d8-04-2006 9 ,385.1

wtno
speed

lMvvttj t"/61 [m/sl
8,465 93.3 8.7
8,440 91.6 8.8
8,194 90.9 8.7
8,622 91.9 8.9
8,244 89.9 8.8
8,835 94.0 8.9
8,646 92.8 8.9
8,'163 90.0 8.7
8,239 92.2 8.6
8 ,475 91 .8  8 .8
8 ,194 91 .4  8 .6
8,605 92.5 8.9
8,367 93.1 8.7
8,229 90.6 8.7
8,659 92.5 8.9
8,605 91.6 8.9
8,624 91.9 8.9
8,159 90.9 8.6
7,928 89.7 8.6
8,667 91.9 8.9
T R O ?  A A ?  9 A

9,'124 94.0 9.1
8,940 94.8 8.9
a t a l  a o a  t n

8 ,336 91 .5  8 .7
4,411 89.6 E.9
8,125 89.5 8.7
8,293 91.2 8.7
8 ,520 91 .3  8 .9
7,948 90.2 8.6
8,329 90.7 8.8
E,335 90.5 E.E
8,569 92.9 8.E
8,051 88.3 8.7
8,623 92.1 E.9
8,589 92.7 8.8
8,907 92.4 9.'1
8,681 96.1 8.7
8,443 92.2 8.8
8,410 89.8 8.9
8,164 92.0 8.6
8,463 92.4 8.8
8,621 93.5 8.8
8,637 92.0 8.9
8,362 89.1 8.9
8,677 91.7 9.0
8,021 92j 8.5
a a r q  o a a  e o

8,361 91.3 8.8
8,976 92.7 9.1

8,483 91.7 8.8
8 ,573 91 .3  8 .9
8,730 93.5 8.9
8,424 92.6 8.7
8,593 93.7 8.8
8,497 91.7 8.8
8 ,385 91 .5  8 .8
A I q  q F R  A T

8,285 90.2 8.8
8,397 92.4 8.7
8,194 91.2 8.7
8 ,812 91 .8  9 .0
8 ,165 91 .6  8 .6
8,800 95.1 8.8
8 ,447 91 .1  8 .8

on next
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related to the subject matter of this report, the liability of EAPC for actual damages, regardless of the form
of action, shall be limited to the total amount paid to EAPC for the services provided as part of this
consultancy service.

Note 2: The Wndstatistic chosen is regarded to be representative for the long-term wind conditions at the
site.

0612612008 8:40 AM / 3

EAPC Architects Engineers
3100 DeMers Avenue
US-GRAND FORKS, ND 58201
+1 7O1 775 5507

Calcul.t.d:

PARK - Main Result
Galculation: 20080625-Siemens 2.3-93-80-368MW User WDC

...cgntinued from previous page
WTGtypa Powercurue

Terain Valid Manufact. Typegenerator Power, Rotor Hub Creator Name
rated diameter hsight

Annual Enorgy Park
Result Result-10.00/6 Efficiency Mean

9 0 A
91 A
92A'
9 3 4
9 4 4
9 5 4
9 6 A
9 7 A
9 8 A
9 9 A

100 A
1 0 1  A
102 A
103 A
104 A
105 A
106 A
107 A
108 A
109 A
1 1 0  A
1 1 1  A
112 A
1 1 3  A
114 A
' 1  1 5 A
' t15  A
117 A
1 1 8  A
l l 9  A
120 A
121 A

123 A
124 A
125 A
126 A
127 A
128 A
129 A
130 A
1 3 1  A
132 A
133 A
134 A
135 A
136 A
137 A
1 3 8  A
'139 A
140 A
141 A
142 A
143 A
144 A
145 A
146 A
147 A
148 A
149 A
150 A
'151 A
152 A
153 A
15/ .A
155 A

Yss
Yss
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Y€s
Yes
Yes
Yes
Yes
Y6s
Yes
Y6s
Yas
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Y€s
Y€s
Y€s
Yes
Yes
Yes
Y6s
Yes
Yes
Yes
Yes
Yes
Yas
Yes
Yes
Yas
Yss
Yes
Yes
Yes
Yes
Yes
Ves
Y€s
Yes
Y€s
Y€s
Yes
Yes
Yes
Yes

on next

lkvvl [m]
Siemens SWT-2.3-93-2,3O0 2,300 92.6
Siemens SWT-2.3-93-2.3O0 2.300 92.6
Siemens SWT-2.3-93-2.300 2.300 92.6
Sismens SWT-2.3-93-2,300 2,300 92.6
Siemens SWT-2.3-93-2.300 2.&O 92.6
Sismens SWT-2.3-93-2,300 2,&O 92.6
Siemens SWT-2.3-93-2.300 2.300 92.6
Siemsns SWT-2.3-93-2,300 2,300 92.6
Siem€ns S\M-2.3-93-2,3OO 2,nO 92.6
Sremtrs SWT-2.3-93-2.300 2.300 92.6
Sismens SWT-2.3-93-2.300 2.300 92.6
Siemons SWT-2.3-93-2,300 2.300 92.6
Siemens SWT-2.3-93-2.300 2.300 92.6
Siemsns SWT-2.3-93-2,300 2.300 92.6
Siemens SWT-2.3-93-2.300 2.300 92.6
Siemens SWT-2.3-93-2.300 2.300 92.6
Siemsns SWT-2.3-93-2,300 2,300 92.6
Siemens SWT-2.3-93-2,300 2,300 92.6
Sismens SWT-2.3-93-2,300 2,300 92.6
Siemens SWT-2.3-93-2.300 2.3OO 92.6
Siemens SWT-2.3-93-2.300 2.300 92.6
Siemsns SWT-2.3-93-2.300 2.3OO 92.6
Siemsns SWT-2.3-93-2.300 2.300 926
Siemens SWT-2.3-93-2,3O0 2,3OO 92.6
Siomens SWT-2.3-93-2.300 2.300 92.6
Siemens SWT-2.3-93-2,300 2,3OO 92.6
Sismens SWT-2.3-93-2.300 2.300 92.6
Siemens SWT-2.3-93-2,300 2,300 92.6
Slomens SWT-2.3-93-2,300 2,300 92.6
Siemens SWT-2.3-93-2.300 2.300 92.6
Sismens SWT-2.3-93-2.300 2.300 92.6
Siemens SWT-2.3-93-2.300 2.300 92.6
Siemens SWT-2.3-93-2,300 2,300 92.6
Siemens SWT-2.3-93-2.300 2.300 92.6
Siemens SWT-2.3-93-2,300 2.300 92.6
Siemens SWT-2.3-93-2.300 2.300 92.6
Siemsns SWT-2.3-93-2.300 2.300 92.6
Siemens SWT-2.3-93-2.300 2.300 92.6
Siemens SWT-2.3-93-2,300 2,300 92.6
Siemens SWT-2 3-93-2,300 2,300 92.6
Siemens SWT-2 3-93-2.300 2.300 92.6
Siemens SWT-2.3-93-2,300 2,300 92.6
Siemens SWT-2.3-93-2.300 2.300 92 6
Sismens SWT-2 3-93-2,300 2.300 92.6
Siemens SWT-2.3-93-2.300 2.300 92.6
Siemens S\M-2.3-93-2.300 2.3oo 92.6
Sremens SWT-2.3-93-2.300 2.300 92.6
Siemens SWT-2.3-93-2.300 2.300 92.6
Siemens SWT-2.3-93-2,300 2,300 92.6
Siemens SWT-2.3-93-2.300 2.300 92.6
Sismens SWT-2.3-93-2.300 2.300 92.6
Siemsns SWT-2.3-93-2.300 2.300 92.6
Siemens SWT-2.3-93-2.300 2.300 92.6
Siemens SWT-2.3-93-2.300 2.300 92.6
Siemens SWT-2.3-93-2.300 2.300 92.6
Saemens SWT-2.3-93-2,300 2,300 92.6
Sremens SWT-2.3-93-2,300 2,300 92.6
Siemens SWT-2.3-93-2.300 2.300 92.6
Siemens SWT-2.3-93-2.300 2.300 92.6
Siemens SWT-2.3-93-2,300 2,300 92.6
Siemsns SWT-2 3-93-2,300 2,300 92.6
Siemens SWT-2.3-93-2.300 2.300 92.6
Siemens SWT-2.3-93-2,300 2,300 92.6
Siemens SWT-2 3-93-2,300 2,300 92 6
Siemens SWT-2.3-93-2.3O0 2.300 92.6
Siemens SWT-2 3-93-2.300 2.300 92.6

lml
80.0 USER 60HZ Lsvel 0 - - SIEMENS 2.3 MW 106.5 dB - 04-2006
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106.5 dB - 04-2006
80.0  USER 60HZLeve l0- -S IEMENS2.3MW 106,5d8-04-2006
80.0  USER 60HZLev6 l0- -S IEMENS2.3MW 106,5d8-04-2006
80.0  USER 60HZLeve l0- -S IEMENS2.3MW 106.5d8-04-2006
80.0 USER 60HZ Lev6l 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006
E0.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106.5 dB - 04-2006
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106.5 dB - 04-2006
80.0  USER 60HZLsve l0- -S IEMENS2.3MW 106.5dB-04-2006
60.0  USER 60HZLsve l0- -S IEMENS2.3MW 106.5d8-04-2006
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106.5 dB - 04-2006
80.0  USER 60HZLeve l0- -S IEMENS2.3MW 106.5d8-04-2006
E0.0 USER 60HZ Lavsl 0 - - SIEMENS 2.3 MW 106.5 dB - 04-2006
80.0 USER 60HZ Loval 0 - - SIEMENS 2.3 MW 106.5 dB - 04-2006
80.0  USER 60HZLeve l0- -S IEMENS2.3MW 106,5d8-04-2006
60.0  USER 60HZLeve l0- -S IEMENS2.3MW 106.5d8-04-2006
80.0 USER 60HZ Level 0 - - SIEMENS 2 3 MW 106.5 dB - M-2006
80.0 USER 60HZ Lavel 0 - - SIEMENS 2.3 MW 106,5 dB - M-2006
80.0 USER 60HZ Lavel 0 - - SIEMENS 2.3 MW '106,5 dB - 04-2006
80.0 USER 60HZ Lev6l 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006
80.0  USER 60HZLave l0- -S IEMENS2.3MW 106.5d8-04-2006
80.0  USER 60HZLsve l0- -S IEMENS2.3MW 106.5d8-04-2006
80.0  USER 60HZLeve l0- -S IEMENS2.3MW 106.5d8-04-2006
80.0  USER 60HZLeve l0- -S IEMENS2.3MW 106.5d8-04-2006
80.0 USER 60HZ Lavel 0 - - SIEMENS 2.3 MW 106.5 dB - 04-2006
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106.5 dB - 04-2006
80.0  USER 60HZLeve l0- -S IEMENS2.3MW 106.5d8-04-2006
80.0  USER 60HZLeve l0- -S IEMENS2.3MW 106.5dB-04-2006
80.0  USER 60HZLeve l0- -S IEMENS2.3MW 106.5d8-04-2006
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106.5 dB - 04-2006
80.0  USER 60HZLave l0- -S IEMENS2.3MW 106.5d8-04-2006
80.0  USER 60HZLeve l0- -S IEMENS2.3MW 106,5d8-04-2006
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106.5 dB - M-2006
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW, '106,5 dB - 04-2006
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106.5 dB - 04-2006
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW. 106.5 dB - 04-2006
80.0  USER 60HZLeve l0- -S IEMENS2.3MW 106.5dB-04-2006
80.0 USER 60HZ Lsvsl 0 - - SIEMENS 2.3 MW 106.5 dB - 04-2006
80.0  USER 60HZLeve l0- -S IEMENS2.3MW 106.5d8-04-2006
E0.0  USER 60HZLeve l0- -S IEMENS2.3MW'106.5d8-04-2006
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106.5 dB - 04-2006
80.0 USER 60HZ Lsvel 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106.5 dB - 04-2006
80.0 USER 60Hz Lavel 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006
80.0  USER 60HZLevo l0- -S IEMENS2.3MW 106.5d8-04-2006
80.0  USER 60HZLevs l0 - -S IEMENS2.3MW 106,5d8-04-2006
80.0  USER 60HZLsve l0- -S IEMENS2.3MW 106.5d8-04-2006
80.0  USER 60HZLeve l0- -S |EMENS2.3MW. 106.5d8-04-2006
80.0  USER 6OHZLeve l0- -S |EMENS2.3MW 106,5dB-04-2006
80.0  USER 60HZLevo l0- -S |EMENS2.3MW. 106.5d8-04-2006
80.0  USER 60HZLeve l0- -S IEMENS2.3MW 106,5d8-04-2006
80.0  USER 60HZLeve l0- -S IEMENS2.3MW'106.5dB-04-2006
80.0  USER 60HZLeve l0- -S IEMENS2.3MW 106,5d8-04-2006
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106.5 dB - 04-2006
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW '106.5 dB - 04-2006
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW '106.5 dB - 04-2006
80.0  USER 60HZLeve l0- -S IEMENS2.3MW 106.5d8-04-2006
80.0  USER 60HZLeve l0- -S IEMENS2.3MW 106.5d8-04-2006
80.0  USER 60HZLeve l0- -S IEMENS2.3MW 106.5d8-04-2006
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106,5 dB - M-2006
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106.5 dB - 04-2006
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106.5 dB - 04-2006
E0.0  USER 60HZLeve l0- -S IEMENS2.3MW 106.5d8-04-2006
80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW 106.5 dB - 04-2006

lMVvhl
9,512.0
9,59'1.0
Y,OJU.O
O A ? 1  A

9,052.5
9,539.2
9 ,1E0.7
9,650.0
9,652.7
9 ,184.3
9,569.2
9,350.6

1 0, 1 78.5
9,633.2
9 ,168.5
9A82.7

9,434.2
9,423.2
9,776.6
8,750.5
9,565.2
9,214.4
8,963.2
9,392.0
9 ,514.8
9,476.2
9,242.7
9,316.4
9,468.6
9AU.2
9,000.6
9,622.2
9,371.7
9,305.5
o a a 7 0

9,185.9
9,698.5
9 ,1  19 .4
8,948.5
9,2U.6
o l < < 2

9,212.O
9,664.0
9,384.8
9 ,155.7
9,694.6
9,438.5
9 ,617.9
9,574.4
9 ,108.8
9,330.2
9 ,219.9
9 ,810.3
9,352.4
9,695.3
9 ,E71.3
9 ,741.9
9 ,751.3
9,030.9
8,965.2
9,426.4
9,567.6
9,258.6
o ? 0 6 t

9,267.A

wlno
speed

tMvvnl Pk) [m/s]
8,561 91 .6  8 .9
8,632 92.1 8.9
o,@o tJ.z o.Y
8,668 92j 8.9
8 ,147 91 .8  8 .6
6,JUJ YZ.z 5.V
8,263 89.8 8.8
8,685 91.9 8.9
8,687 91.5 9.0
E,266 90.8 E.7
A A 1 )  O I  A  A O

8,416 90.4 8.9
9,161 94.0 9.1
8,670 92.5 8.9
8,252 90.6 8.7
6,534 93.8 8.7
8 ,613 92 j  8 .9
8,491 92.7 8.8
8,481 91.0 8.9
8,799 92.5 9.0
7,875 89.4 8.5
E,609 92.5 8.8
E,293 91 .8  8 .7
8,067 89.0 8.7
8,453 93.0 8.7
8,563 92.1 8.9
8,529 9'1.2 8.9
8,354 90.9 8.8
8 ,385 91 .9  8 .7
8 ,522 91 .5  8 .9
8 ,491 91 .1  8 .9
8 ,100 89 .6  8 .7
o,oou w.9 v.u
8,435 92.5 8.7
8,375 90.0 8.9
a,422 92.5 8.7
8,267 90.9 8.7
8,729 93.7 8.9
8,207 89.7 8.8
8,054 88.8 8.7
6,356 92.O E.7
8,240 90.9 8.7
8,291 90.4 8.8
T A O A  O ? A  A q

8,446 91.3 8.8
8,240 90.5 8.7
8,725 92.5 8.9
8,495 90.7 8.9

8 ,617 91 .1  9 .0
8,198 92.7 8.6
8,397 93.9 8.6
8,298 90.9 4.7
8,829 94.6 8.9
8,417 92.9 8.7
8,726 91.3 9.0
E,884 92.0 9.1
8,768 94.7 8.8
8,776 96.7 4.7
8,128 90.0 8.7
8,069 90.0 8.6
8,484 95.0 8.6
8,611 94.',1 8.7
8 ,333 91 .3  8 .7
E,456 91.3 E.E
8,341 91 .9  8 .7

WNPRO is dewloped by EMD
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ocsipton:

Note 1: EAPC does not warrant, guarantee, or make any such representations regarding the contents of
this report. EAPC cannot be held liable for enoneous results caused by enors or omissions in the delivered
data, or inaccuracy, limitations, or malfunctioning of models or software used. For any claim whatsoever
related to the subject matter of this report, the liability of EAPC for actual damages, regardless of the form
of action, shall be limited to the total amount paid to EAPC for the services provided as part of this
consultancy service.

Note 2: The VMndstatistic chosen is regarded to be representative for the long-term wind conditions at the
srte.
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3100 DeMers Avenue
US-GRAND FORKS, ND 58201
+1 701 775 5507

Calculat.d

PARK - Main Result
Calculation: 20080625-5iemens 2.3-93-80-368MW User WDC
..continued frcm previous page

WTG gps Powsrcurve Annual Energy park
Terrain Valid Manufact. Typegenerator Power, Rotor Hub Crealor Name Result Rasult-1o.o% Efiiciencv M€an

rated diameter height wind
spge

lkw [m] [m] [MV!h] IMWhI f,6l [m/s]
156A Yes Siemens SWT-2.3-93-2,300 2,3OO 92.6 80.0 USER 60HZLevel0--SIEMENS2.3MW 106,5d8-04-2006 9.310.2 8.379 93.2 8.7
157 A Yes Siemens SWT-2.3-93-2,300 2,300 92.6 80.0 USER 60HZLevel 0--SIEMENS2.3MW 106,5d8-04-2006 9,062.0 8,156 96.1 8.3'f 58 A Y€s Siemens SWT-2.3-93-2,300 2,300 92.6 80.0 USER 6OHZ Lavel 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,397.0 8,457 93.3 8.7
159 A Yes Siemens SWT-2.3-93-2,300 2,300 92.6 80.0 USER 60HZ Lsvel 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006 9,691.2 8,722 94.6 8.8
160 A Yes Siemens SWT-2.3-93-2,300 2,300 92.6 80.0 USER 60HZ Level 0 - - SIEMENS 2.3 MW. 106,5 dB - 04-2006 9.764.3 8.788 95.4 8.8

WTG siting
UTM WGS84 Zone:14

East
UTM r /GS84 Zone.14

North

1 New
2 New
3 New
4 New
5 New
6 New
7 New
8 New
9 New

10 New
11 New
12 Ne\,v
13 New
14 Nan
'15 Ne\,v
16 Ne^,v
17 New
18 New
19 New
20 New
21 New
22 New
23 New
24 New
25 New
26 New
27 New
28 New
29 New
30 New
31 New
32 New
33 New
34 New
35 New
36 New
37 New
38 New
39 New
40 New
41 New
42 New
43 Now

448,359 5,151,870
441,700 5,144,255
448,715 5,154,430
448,444 5,153,525
443,511 5 ,155,516
447jU 5,150,610
447,048 5,149,417
448,6U 5.149,297
444,424 5,159,977
448,699 5,150,076
448,730 5,152,255
445.052 5,154,721
447,856 5,142,723
441,333 5,141,693
446,278 5J50,723
448,459 5,148,632
445,726 5,140,086
442,860 5,156,338
445,670 5,'140,653
447,820 5,148,950
442,883 5,142,476
447,250 5,142,459
441,589 5,154,241
446,448 5,153,504
443,447 5, t54,330
444330 5,140,691
443,306 5,162,243
446,143 5,147,187
448,293 5,152,966
444,091 5,'t62.470
446,462 5,148,900
447.137 5,151,149
443,179 5,',t43,207
447,096 5,1U,478
442,347 5,143,860
448,440 5,157,570
446,659 5,143,477
443,783 5,139,452
448,168 5,150,062
446,793 5,155,957
443,259 5,140,602
447,O80 5,148,556
446,223 5,139,549

Z Row data/Description
lml

651 '1 1
640.1 2
654.1 3
652.3 4
645.2 5
634.0 6
637.0 7
643.1 I
6 4 3 1 I
640.1  10
u8.2 11
u 3 . 1  1 2
655.3 13
637.0 14
627.9 15
640.1 16
655.8 17
631.5  18
649.2 19
638.s 20
u4.1  21
u3.1 22
608 0 23
630.9 24
624.8 25
u1.6  26
u3.1 27
uo.1 28
652.3 29
643 1 30
630.1 31
624.8 32
649.6 33
632.5 34
646 2 35
623.4 36
u31 37
u4.7 38
643.1 39
643.5 40
634.0 41
627.7 42
650.7 43

WindPRO is dewloped by EMD lntemational A/.s, Niels Jeffiswj 10, DX-9220 Aalbotg O, Tfi. +45 96 35 44 44, F€x +45 96 35 44 45, e-mait windpo@enddk
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Note 1 : EAPC does not warrant, guarantee, or make any such representations regarding the contents of
this report. EAPC cannot be held liable for enoneous results caused by enors or omissions in the delivered
data, or inaccuracy, limitations, or malfunctioning of models or software used. For any claim whatsoever
related to the subject matter of this repori, the liabilig of EAPC fior actual damages, regardless of the form
of action, shall be limited to the total amount paid to EAPC for the services provided as parl of this
consultancy service.

Note 2: The Wndstatistic chosen is regarded to be representative for the long-term wind conditions at the
site.

0612612008 8:40 AM / 5

EAPC Architects Engineers
3100 DeMers Avenue
US-GMND FORKS, ND 58201
+1 701 775 5507

Calculdcd.

0612612008 8:22 4M12.6.0.204

PARK - Main Result
Calculation: 20080625-5iemens 2.3-93-80-368MW User WDC

...continued from previous page
UTM WGS84 Zone: 14

East
UTM WGS84 Zone:14

North

44 New
45 Ne\,v
46 New
47 New
48 New
49 New
50 New
5'1 New
52 New
53 New
54 New
55 New
56 New
57 New
58 New
59 New
60 New
61 New
62 New
63 New
64 New
65 New
66 Nelv
67 New
68 Ne\,v
69 New
70 New
71 New
72 New
73 New
74 New
75 New
76 New
77 New
78 New
79 New
80 New
81 New
82 Nerv
83 Noiv
84 Ne\,v
85 Nont
86 New
87 Nq^/
88 Ne\,v
89 New
90 Ns^/
91 Nelv
92 Nq^/
93 Noiv
94 Nq^/
95 New
96 New
97 New
98 New
99 New

448,078 5,139,576
446,853 5,139,993
441,890 5,160,197
443,686 5,'t62.074
442,958 5,155,532
444,753 5,155,068
447,668 5,145,977
443,010 5,139,389
443,605 5,159,477
446,499 5,144,091
448,059 5,'t46,593
444,514 5,156,266
444,058 5,158,385
447,293 5,147.397
448,314 5,145,986
447,913 5,'157,369
446,00'1 5,156,9,14
441,716 5,152,383
446,932 5,157,672
446,664 5,146,828
448,025 5,158,999
441,961 5,141,671
448,544 5,141,461
448,039 5,142,215
444,143 5,159,557
448,221 5,14',t,216
443,'190 5,138,567
441,698 5,152,890
445,572 5,155,987
444,416 5,140,018
447,096 5,144,320
443,610 5,144,606
444,063 5,158,865
442,201 5,152,986
445.628 5.149,487
448,459 5,159,415
441.957 5,144,930
442.752 5,140,206
446,851 5,147,669
442,485 5,144,533
442,285 5,154,529
445.499 5.147,180
445,845 5,139,570
442,546 5,141,329
44',t,846 5,138,608
442,656 5,146,1 16
443,258 5,142,576
447,844 5j45,U3
444,777 5,153,875
447,46 5,1U,722
448,013 5,158,255
446,671 5,141,606
443,576 5,160,102
447,158 5,155,619
445,267 5,139,911
444,002 5,1il,448

Z Row data/Description
lml

636.3 44
657.5 45
640.1 46
u3j 47
624.8 48
643.1 49
650 7 50
632.4 51
6,4,0.1 52
631.2 53
u9.2 54
637.0 55
631.8  56
u3A 57
655.3 58
630.9 59
655.0 60
607.7 61
630.9 62
6s2.5 63
618.6 64
640.9 65
652.3 66
AA7 E A7

641.0 68
661.4 69
615.7 70
620.2 7'l
u0 .1  72
661.4  73
639 8 74
u3.1  75
640.9 76
618.7 77
624.8 78
627.9 79
640.'1 80
634.0 81
u3.1 82
u4.4 83
616.7 84
627.9 85
655.6 86
630.9 87
624.8 88
637.0 89
653.7 90
658.4 9"1
636.6 92
648.5 93
621.8 94
646.2 95
634.0 96
650.3 97
655.3 98
627.6 99

lntemetonal
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EAPC Architects Engineers
3100 DeMers Avenue
US-GRAND FORKS, ND 58201
+1 701 775 5507

Cdculdcd:

PARK - Main Result
Calculation: 20080625-Siemens 2.3-93-80-368MW User WDC

...continued from prcvious page
UTM WGS84 Zone:14

East
UTM \ /GS84 Zong14

North

'100 New
101 Nerv
102 Ne\,v
103 Ne\,v
1M Nelv
105 New
106 New
'107 Neur
108 No,v
'109 New
110 New
'1'11 Ne\ /
112 New
113 New
114 Ne\,v
115 Ne\,v
116 New
117 Ne\,v
118 Ne|  '
119 Ngtt/
120 New
121 New
122 Nanr
123 Ne\,v
124 Nelv
125 Nelv
126 Ne\,\,
'127 Nq,v
128 New
129 Neu/
130 Nq,v
131 New
132 Ne\,v
133 Ne\,v
134 Nevv
135 New
136 Ne,ar
137 New
138 New
139 Now
140 Nq/'/
141 Nqr
142 Nol
143 Nq,v
144 NqIv
145 Norv
146 Now
147 Nqfl
148 Nq,t/
'149 New
150 New
151 Ns^/
152 New
153 Nerv
154 New
155 Ne\/

442,770 5,154,504
442,791 5,145,557
448,704 5,158,098
445,23',1 5,',157,377
445,458 5,141,152
441,318 5,'145,907
447,872 5,141,225
442,328 5,160,066
447,731 5j44,499
444,U4 5,',t62,167
446,274 5,149,5'19
445,238 5,147,835
442,U6 5,139,009
444,653 5,155,727
442,097 5,153,493
447,805 5,143,926
445,082 5,159,880
443,312 5,139,999
448,661 5,',147,420
443,182 5,160,936
441,783 5,145,682
445,2U 5,155,390
442,657 5,145,053
442,U6 5,138,450
447,',t95 5,146270
446,764 5,140,897
446,U7 5,142,807
447,963 5,161,923
448,011 5,147,184
444,027 5,155,466
446,154 5jil,204
448,246 5,147,759
446,420 5,148,031
446,001 5,160,604
444,816 5,158,285
446,752 5,145,359
447,150 5,156,786
442,130 5,145,998
441,750 5,142,339
447,502 5,143,262
445,273 5,146,698
448,329 5,'161,410
443,725 5,161,549
448,672 5,160,573
448,307 s,160,109
443,130 5,144,150
442,992 5,160,168
442,676 5,137,988
443,',t81 5,137,373
446,832 5,144,770
446,906 5,'149,879
441,793 5,156,746
441,810 5,155,572
442,940 5,161,301
443,015 5,161,765
445.582 5.158.934

Z Rowdata/Description
lmI

627.9 100
u4.2', t01
643.'t 102
640.1 103
643.0 104
624.7 105
658.4 106
63/.2 107
655.3 108
646.2 109
6 1 8 . 7  1 1 0
634.0  111
627.9 112
634.0 113
612.6 114
653.8  115
637.0 't 16
u0.1 '117

643.' t  118
638.2  119
637.O 120
6U.0 121
655.3 122
624.9 123
655.8 124
64't.'t 125
6r'.3.'t't26
627.9 127
u6.2', t28
631.2 129
630.9 130
640.1 131
638.2 132
634.0 133
628.7 1U
643.1 135
640.1 136
ulj 't37

643.1 138
658.4 139
620.6 140
618.7 141
637.0 142
634.0 143
626.4 144
659.2 145
6r',6.2 146
624.8 147
618.6 148
u1.4 ' , t49
624.8 150
612.6 151
614.7 152
634.0 153
640.3 154
624.8 155
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Note 2: The Vvindstatistic chosen is regarded to be representative for the long-term wind conditions at the
site.
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EAPC Architects Engineers
3100 DeMers Avenue
US-GRAND FORKS, ND 58201
+1 701 775 5507

Calculat6d:

PARK - Main Result
Calculation: 20080625-5iemens 2.3-93-80-368MW User WDC

...continued from previous page
UTM WGS84 Zone:14

East
UTM \ /GS84 Zone.14

North Z Row data/Descriotion
lml

5.160.251 621.8 156
5.137.476 596.4 157
5.139.512 624.8 158
5.162.167 627.9 159
5.'162.655 621.8 160

156 New
157 New
158 New
159 New
160 New

447,220
444,158
442,',!40
447,244
448,62

WindPRO is developed by EMD lnt€mtionl A/s, Nbls Jercswj 10, DN-9220 Aalborg O, flf. +45 96 35 44 44, Fax +4596 35 44 46, e-mail:



SECTION A: DESCRIPTION

3. Size and Design

c. Estimated Thermal Efficiency- does not apply until our substation has been
designed. At that time our engineering groups can calculate our line loses for
underground and collector systems and feeder lines. When we have this
information we will forward it to you.



SECTION A: DESCRIPTION

3. Size and Design

d. Number of Proposed Acres

The proposed Development site is located in Logan County, North Dakota, near the
town of Napoleon. The Development site will be within three townships in Logan
County: Glendale (T-136-N, R-72-W), Bryant (T-135-N, R-72-W), and Starkey (T-134-N,
R-72-W) (Figure 1). Just Wind has obtained Lease Options and Wind Energy Lease
Agreements. All turbines will be sited within the Development site boundary. The total
Development site area including the wind plant and land leases is approximately 55,000
acres.





SECTION A: DESCRIPTION

3. e. Design Data Reports

See map book reference B.2 Wind farm Turbine Locations
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Note 1: EAPC does not warrant, guarantee, or make any such representations regarding the contents of
this report. EAPC cannot be held liable for enoneous results caused by enors or omissions in the delivered
data, or inaccuracy, limitations, or malfunctioning of models or software used. For any claim whatrsoever
related to the subject matter of this report, the liability of EAPC for actual damages, regardless of the form
of action, shall be limited to the total amount paid to EAPC fror the services provided as part of this
consultancy service.

Note 2: The Wndstatistic chosen is regarded to be representative for the long-term wind conditions at the
site.
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EAPG Architects Engineers
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US-GRAND FORKS, ND 58201
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Cd@ldcdl

PARK - Production Analysis
Galculation: 20080625-Siemens 2.3-93-80-368MW User WDC WTG: Att new wrc's, Air density varies with wrc position 1.165 k0/m3 - 1.173

Sector
Roughness bassd energy [MWh]
+lnmese due to hills IMVVh]
-Decr6as€ due to aray losses IMVVh]
R63ultlng on.rgy lllwhl
Specificenergy [kvvh/m2]
Spscificenergy [k\ jh/kw
Inqease du€ to hills t%1
Dasaase du€ to aray los$s [0/61
Utilization l'Al
Op€rational lHours/ysar]
Full Load Equivalent [Hourdyear]

O N  1  N N E  2 E N E  3 E  4 E S E  s S S E  6 5  T S S W  S W S W  9 W  I O V V N W  1 1  N N W  T o T a I
57,404.1 69,877.2 96,6U.4 1'14,748.7 154,320.2 201,252.4 152, 2.8 85,760.9 r19,704.1 229,8/'5.3 195,300.1 97,,140.3 1,574,929.4
2,{6,0.5 3,221.7 4,709.6 6,930.1 5,316.5 5,655.6 6,508.9 4,939.6 5,924.7 8,492.9 6,547.9 3,740.4 64,448.5
7,670.9 6,883.8 8,582.6 9,523.9 9,001.8 14,752.6 20,866.0 10,451.8 '10,494.4 14,048.4 11,589.2 8,056.8 13't,922.1

52,193.7 66,215,2 92,7A1.4 112,165.0 160,636.0 't52,155.1 138,686,7 80,248.7 115,134.5 2A,2AS.S 190,258.E 92,823,t 1,507,457,8

4.3 4.6 4.9 6.0 3.4
12.8 9.4 8.5 7.8 5.6
26.5 26.9 26.8 30.3 25.3
424 475 587 737 708
142 180 252 305 409

2.4 4.3 5.8 4.9 3.7
7 .1  '13 .1  11 .5  8 .4  5 .9

25.6 30.0 31.5 28.0 23.0
859 797 540 629 1,068
522 377 214 313 609

3.4

23.8

517

1,399
4,096

3.9  4 .1
8 .0  8 .0

27.7 26.2
598 8,382
252 4.096

(!
c,
a-

;
E

(U
o

E
;
Pp
fi

Energy vs. sector

lnDact of hills and obstacles vs. sector
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Nob 1: EAPC does not warrant, guarantee, or make any such representations regarding the contents of
this report. EAPC cannot be held liable for enoneous results caused by enors or omissions in the delivered
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related to the subject matter of this report, the liability of EAPC for actual damages, regardless of the form
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Note 2: The VMndstatistic chosen is regarded to be representative br the long-term wind conditions at the
site.
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EAPC Architects Engineerc
3100 DeMers Avenue
US-GRAND FORKS, ND 58201
+1 701 775 5507

cddltrd:

PARK - Power Gurve Analysis
Calculat ion:20080625-Siemens2.3-93-80-368MWUserWDC WTG: r-s.mw.2lsm*mc6ror&ubdo.-srEMENs2.3w.r6,sd'-Bff i ,Hubhism:

Name: 60HZ Level 0 - - SIEMENS 2.3 MW 106,5 dB - 04-2006
Source: SIEMENS

Source/Date Created by Created Edited Stop wind speed Power control CT curve type
ln/sl

04127120C€. USER 0713112003 0/.11?/2007 25.0 Pitch Userdefined
Hz 93m RD

HP curve compafison - Note: For standard air density and weibull k parameter = 2

V m e a n l m / s l  5 6 7 8 9 1 0
HPvalue [MV\rh] 3,105 4,944 6,835 8,658 10,173 11,525
1 [MWhl 3,225 5,122 7,026 8,770 10,275 11,508
Check value [%] 4 -3 -3 -1 -1 0
Thgt8b|63hf3@mparBonb.irenannua|ener9yprdudion6|@|8tonba3i3o'J
singl€r/dual 3pccd or 3talupitdl dccidca tho elolelcd velu63. Poducliont arc without wk. lo3sca.
For furlher deleil3, a3k 8l the Denish Energy Ag6nqy tor ppjed Eport J.nr 5117'lloGm16 or $e WndPRO msnual chapter 3.5.2.
Thc mcthod is rofincd in EMO Gporl 20 Dctailod Cas Studies @mpsring Prcjoc't Dosien Cal@latioB and adual Enorgy Produciions for Wnd EnoEy Prcjecis rcrldwido", j8n 2003.
U$ thc tablo to .valuatc it lhc givcn posr @il. i3 Gaenebla - if the cheql velue ac lorer than -50/6, thc pMr dre prcbably is too optimistic dus to un€rtainty in pmr @ryc msasurcmsnt.

Power curve
Original data from Wndcat, Air density: 1.225k91m3
Wind spcqd Porc. C€ Wnd lpocd Ct qrvo

lrr/31 lkvu lrv3l
1.0 0.0 0.00 1.0 0.00
2.O 0.0 0.00 2.0 0.00
3.0 0.0 0.00 3.0 0.00
il.o 65.0 0.25 4.0 0.81
5.0 180.0 0.35 5.0 0.84
6.0 352.0 0.,10 6.0 0.83
7.0 590.0 0.42 7.0 0.85
8.0 906.0 0.43 8.0 0.86
9.0 1,308.0 0.43 9.0 0.87
10.0 't,767.0 0.43 10.0 0.79
11.0 2,085.0 0.38 11.0 0.67
12.0 2,2U.O 0.32 12.0 0.45
13.0 2,283.0 0.26 13.0 0.34
'14.0 2.2ffi.0 0.21 14.0 0.26
'15.0 2.299.0 0.17 15.0 0.21
16.0 2.300.0 0.14 16.0 0.17
17.0 2,300.0 0.12 17.O O.14
18.0  2 ,300.0  0 .10  18 .0  0 .12
19.0 2,300.0 0.08 19.0 0.10
20.o 2,300.0 0.07 20.o 0.09
21.0 2,300.0 0.06 21.O 0.07
22.O 2,300.0 0.05 22.0 0.06
23.0 2,300.0 0.05 23.0 0.06
24.O 2,300.0 0.04 24.O 0.05
) 5 n  , m o o  n t u  ) 5 n  o o 5

Power, Efficiency and energy vs. wind speed
Data used in calculation, Airdensity: 1.166 kg/m3
Wnd $ocd

lrd!l
1 . 0
2 .0
3.0
4 .0
5 .0
6 .0
7 .O
8.0
9.0
'10.0
'f i.0

12.0
13.0
14.0
15.0
't6.0
't7.0
't8.0

19.0
20.0
21.0
22.0
23.0
24.0
25.0

PMr C6 IntoNel EnoBy A@.Enorgy Rrlalivs
tkw lrn/ll {Mvlhl lMwnl &l

0.0 0.00 0.50- 1.50 0.0 0.0 0.0
0.0 0.00 1.50-2.50 0.0 0.0 0.0
0.0 0.00 2.50- 3.50 5.5 5.5 0.'l

61.9 0.25 3.50- 4.50 U.7 10.2 0.4
171.,{ 0.35 ,1.50-5.50 110.6 150.7 1.5
335.'1 0.40 5.50-6.50 25'1.9 i102.6 4.0
561.8 0.,12 6.50- 7.50 i{69.6 872.2 8.7
E62.6 0.,f3 7.50-8.50 757.'1 1,629.3 16.3

1,215.1 0.13 8.50- 9.50 1,075.8 2,705.1 27.0
1,692.5 0.43 9.5G10.50 1,330.8 4,035.9 40.3
2,019.1 0.39 l0.5Gt'1.50 t,,104.3 5,440.2 5,1.3
2,186.9 0.32 r1.5G12.50 1,279.0 8,719.2 67.0
2,258.9 0.26 12.5G13.50 r,043.7 7,762.9 77.1
2,296.0 O.2l 13.5G14.50 785.6 8,5.18.6 85.3
2,299.0 0.17 14.5G15.50 553.6 9,102.1 90.8
2,300.0 0.1,{ 15.5G16.s0 369.5 9,471.9 94.5
2,300.0 0.12 16.5G17.50 235.0 9,705.9 96.8
2,300.0 0.10 17.5G16.50 112.7 9,8i19.6 98.2
2,300.0 0.09 18.5G19.50 82.8 9,932.5 99.1
2.300.0 0.07 19.5G20.50 46.0 9.978.5 99.5
2,300.0 0.06 20.50'21.50 21.1 10,002.9 99.8
2,300.0 0.05 21.5o22.fi 12.1 10,0t5.3 99.9
2,300.0 0.05 22.5023.50 6.1 10,021.4 100.0
2,300.0 0.0if 23.5tr21.fi 2.8 10,021.2 100.0
2,300.0 0.04 24.5525.50 0.9 't0,025.1 100.0

Pow er curve
Data used in calculation

=
E

3
n

Ce and Clt curve

JamsF.,
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Note 1: EAPC does not warant, guarantee, or make any such representations regarding the contents of
this report. EAPC cannot be held liable for enoneous results caused by enors or omissions in the delivered
data, or inaccuracy, limitations, or malfunctioning of models or software used. For any claim whatsoever
related to the subject matter of this report, the liability of EAPC for actual damages, regardless of the form
of action, shall be limited to the total amount paid to EAPC for the seNices provided as part of this
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Note 2: The Wndstatistic chosen is regarded to be representative for the long-term wind conditions at the
site.
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EAPC Architects Engineers
3100 DeMers Avenue
US.GRAND FORKS, ND 58201
+1 701 775 5507

Calculat€d:

Calculation: 20080625-Siemens 2.3-93-80-368MW User WDC Site Data: A - ParkMasp Calc

Obstacles:
0 Obstades used

Roughness:
Calculation uses ficllowing MAP files:
V:\EAPC WND PROJECTS\20064001 - Just Wnd - Napoleon 2.6\ROUGHNESSLINE_Napo|eon_0_BR10.wpo
MinX:  414,0 '10 ,MaxX:  476,341,MinY:  5 ,1 '17 ,909,MaxY:  5 ,192,708,Wid th :  62 ,331 m,He igh t :  74 ,800m
Limited by a square on 40.0 km x 40.0 km around the current site

Orography:
Calculation uses following MAP files:
V:\EAPC WND PROJECTS\20064001 - Just Wnd - Napoleon 2.6\DEMs\OPT Thinned sft 20ft hcl MapMart.wpo
Min X: 4'14,885, Max X: 468,464, Min Y: 5,109,148, Max Y: 5,191,438, Wdth: 53,579 m, Height: 82,290 m
Limited by a square on 10.0 km x 10.0 km around the current site
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Napoleon Note l: EAPC does not warrant, guarantee, or make any such representations regarding the contents of
this report. EAPC cannot be held liable for enoneous results caused by enors or omissions in the delivered
data, or inaccuracy, limitations, or malfunctioning of models or software used. For any claim whatsoever
related to the subjec,t matter of this report, the liability of EAPC for aciual damages, regardless of the form
of action, shall be limited to the total amount paid to EAPC for the services provided as part of this
consultancy service.

Note 2: The Wndstatistic chosen is regarded to be representatjve for the long-term wind conditions at the
site.
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EAPC Architects Engineers
3100 DeMers Avenue
US.GRAND FORKS, ND 58201
+1 701 775 5507

Cddlfid:

PARK - Wind Data Analysis
Calculation: 20080625-Siemens 2.3-93-80-368MW User WDC Wind data: A - ParkMasp Calc: Hub heisht: 45.7
Site Coordinateg
UTM \ /GS $4Zone:14 East 442,927 North: 5,160,485
Wind statistics
US 45.72 m Napoleon Wnd 08-2001 to 09-2006 BR 1_0-Update-5yrs.wws

WeibullData
Current site

Seclor A- Wnd k-
parameter speed parameter

Reference: Roughness class 1
Frequency A- k- Frequency

parameter parameter
l]rVsl [m/sl

0 N 7.35 6.51
1 NNE 7.82 6.93
2 ENE 8.50 7.53
3 E 8.34 7.40
4 ESE 10.13 9.01
5 SSE 10.28 9.19
6 S 8.78 7.87
7 SSW 8.21 7.32
8 WSW 9.12 8j2
9 W 10.34 9.17
10 vvNW 9.80 8.68
11 NNW 8.22 7.28
Af r  9.16 512

2.OO2
2.080
2.260
2.498
2.725
3.045
3.287
2.532
2.740
2.459
2.369
2.287
2.451

t%l [m/s]
4.9 7.O2
5.6 7.32
7.1 7.80
9.0 7.56
8.6 9.32

10.1 9.63
9.3 8.35
6.4 7.61
7.6 A.S7

13.0 9.41
11.4 9.07
7.0 7.72

100.0 8.48

lohl
2.002 5.1
2.080 5.7
2.254 7.O
2.5U 8.8
2.710 8.4
3.046 10.3
3.292 9.6
2.889 0.4
2.740 7.4
2.457 12.7
2.375 11.4
2.286 7.2
2.463 100.0

Weibull Dstribution Energy Rose (k\M/n2lyear)

E
o
c
o

s
IL

# Rdsre: A=44&F2,463;\rr7.5 n/s
1

lVlean wind speed (n/s) Frequency (%)
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Note 1: EAPC does not wanant, guarantee, or make any such representations regarding the contents of
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data, or inaccuracy, limitations, or malfunctioning of models or software used. For any claim whatsoever
related to the subject mafter of this report, the liability of EAPC for actual damages, regardless of the form
of action, shall be limited to the total amount paid to EAPC for the services provided as part of this
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Note 2: The \Mndstatistic chosen is regarded to be representative for the long-term wind conditions at the
site.
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EAPC Architects Engineers
3100 DeMers Avenue
US-GMND FORKS, ND 58201
+1 701 775 5507

Calculded:

06t26t2OOB 8:22

PARK - Park power curye
Calculation: 20080625-Siemens 2.3-93-80-368MW User WDC

Power
Wind Free Park N NNE ENE E ESE SSE S SSW WSW
sDeed WTGs WTGs
[m/s] tk$ tk$ lkWJ IkW tk$ tk!\ll tk$ tkwj IkW tk$ tk$

0 . 5 0 0 0 0 0 0 0 0 0 0 0

W WNW NNW

tkw tkw tkw
0 0 0

1 . 5  0  0  0  0  0  0  0  0  0  0  0  0  o  o
2 . 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3.5 5,0't3 4,282 4,078 4,257 4,271 4,393 4,387 4,248 4,082 4,225 4,270 4,326 4,372 4,340
4.5 18,896 14,874 13,620 14,679 '14,866 15,499 15,491 14,660 13,649 14,513 14,841 't5,231 15,439 15,107
5.5 41,031 33,300 30,776 32,895 33,286 34,553 34,540 32,909 30,807 32,577 33,281 33,984 34.415 33.807
6.5 72,653 59,939 55,848 59,285 59,899 61,989 61,959 59,310 55,898 58J70 59,912 61,009 61,746 60,793
7.5 115,381 95,535 89,183 94,533 95,481 98,707 98,662 94,5s3 89,273 93,734 95,484 97,209 98,344 96,839
8.5 170,758 141,721 '132,450 140,280 14'1,635 146,350 146,288 140,291 132,576 139,104 141,649 144,147 145,806 143,647
9.5 237,247 199,694 186,913 '197,7U 199,725 205,911 205,864 197,844 187,059 196,144 199,603 203,087 205,266 202,323

10.5 299,632 265,909 252,761 264,360 265,978 272,180 272,185 264,360 252,754 262,431 265,687 268,877 271,422 269,439
11.5 338,690 320,273 3'11,548 319,628 320,704 323,999 324,205 319,584 311,597 318,071 320,185 321,767 323,791 323,117
12.5 357,075 350,99s 748,280 350,872 351,210 352,119 352,248 350,850 348,281 350,334 351,049 351,224 352,080 351,999
13.5 364,871 362,881 362,148 362,824 362,91s 363,214 363,227 362,825 362,150 362,684 362,875 362,979 363,182 363,129
14.5 367,600 367,399 367,276 367,401 367,410 %7,449 367,452 367,395 367,280 367,363 367,391 367,398 367,447 367,467
15.5 367,920 367,892 367,879 367,891 367,892 367,898 367,898 367,891 367,879 367,888 367,892 367,894 367,897 367,896'16.5 368,000 367,999 367,998 367,999 367,999 367,999 368,000 367,999 367,998 367,999 367,999 367,999 367,999 368,000
17.s 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000
18.s 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000
19.5 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000
20.5 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000
21.5 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000
22.5 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000
23.5 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000
24.s 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000 368,000
2 5 . 5 0 0 0 0 0
2 6 . 5 0 0 0 0 0
27.5 0 0 0 0 0
2 8 . 5 0 0 0 0 0
2 9 . 5 0 0 0 0 0

De3cription:
The park port/er curve is similar to a WTG po\fler curve, msaning that whgn a given wind spsed appears in front of the park with same spoed in thg entire wind farm area (bsfore
influence from the park), the ouiput from lhe park €n be found in the park porer erve. Anoth€r way to say this: The park power curue includss aray losses, but do NOT include
tsnain given varialions in the wind sp€ed over the park ar@.
Measuring a park powor curue is nol as simple as measuring a WTG piler curue dus to the facl that the park porer erue depends on ths wind direction and that the sama wind
sp€ed normally will not app€ar for ths entire park area at th€ samg time (only in very flai nonsmplex tenain). The idea with this version of tha park pwer curue is not to uss it for
validation based m measuraments. This would Equire at l6ast 2 m€sursment masts at two sides of the park, unless only a fglfl direction sectoB should be tested, ANO non complex
terrain (nomally only useable off shde). Another park pder @ru€ veBion tor €mplex terain is available in \MndPRO.

The park pomr curue can b€ usod for:
1. Forsast sysiams, based on more rough (approximated) wind data, ths park porer orve would be an sfiicient way to make ths connoclion from wind speed (and direction)

to Doflsr.
2. Construction of durataon curves, telling hot oftm a given po\per output will appear, the park powsr curvs €n b€ us6d together with ths avsrage wind distribution for thg Wnd

fam area in hub height. The average wind distribution can evenlually be obtained based on the \ leibull paramettrs for each WTG position. Thes€ are found at print menu:
>Rasult to file< in the >Park rssult< which €n b€ $vgd to file or copied to clipboard and pastgd in Ex€|.

3. Calculation of wind energy index bas€d on ths PARK production (see belor).
4. Estimation of the expeded PARK produciion for an existing wind fam based on wind measuEments at minimum 2 measurement masts al two sides of wind farm. The

masts must b€ us€d for obtaining the fr6 wind speed. Th€ tr99 wind spe€d is used in the simulation of expec{ed energy production with thg PARK poiler curvg. This
pro€dure will only work suitable in non @mplex temins. For @mplsx tsrain anolher park piler curve €lculation is available in VMndPRO (PPv-model).

Noto:
From the >Result to flle< tho >Wnd Speeds Inside Wnd fam< is also availabb. Thes €n (e.9. via Ex€l) be used for extrading the wake indued reductions in maasurad wind
seed.

0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0

lnbmational Niols Jamswj 10, DK-9220 Aalbotg g, Tlf. +15 96 35 44




