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Description:

Data from file(s)
Y:\5000\shared\Anemometer_Loan_Programs\WAPA Loans\McKenzie Electric - ND\wind data\McKenzie 050218.csv
Y:\5000\shared\Anemometer_Loan_Programs\WAPA Loans\McKenzie Electric - ND\wind data\McKenzie 040603.csv
Y:\5000\shared\Anemometer_Loan_Programs\WAPA Loans\McKenzie Electric - ND\wind data\McKenzie 041005.csv
Y:\5000\shared\Anemometer_Loan_Programs\WAPA Loans\McKenzie Electric - ND\wind data\McKenzie 041206.csv
Y:\5000\shared\Anemometer_Loan_Programs\WAPA Loans\McKenzie Electric - ND\wind data\McKenzie 040507.csv
Y:\5000\shared\Anemometer_Loan_Programs\WAPA Loans\McKenzie Electric - ND\wind data\McKenzie 050614.csv
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Meteo data report, height: 20.0 m
Name of meteo object: McKenzie Electric Coop

Data from: 05/07/2004 11:00 AM Data to: 01/28/2006 1:20 AM Observations: 90807 Observations per day: 144 Recovery rate: 100%

day 05/04 06/04 07/04 08/04 09/04 10/04 11/04 12/04 01/05 02/05 03/05 04/05 05/05 06/05 07/05 08/05 09/05 10/05 11/05 12/05 01/06 02/06
1 144 144 144 (143) 144 144 144 144 144 144 144 144 (142) 144 144 144 144 144 (142) 144
2 144 144 144 144 144 144 144 (138) 144 144 144 144 144 144 144 144 144 144 144 (4)
3 144 144 144 (132) 144 144 144 (46) 144 144 144 144 144 144 144 144 144 (122) (137) (5)
4 144 144 144 (142) (141) 144 144 (0) 144 144 144 144 144 (142) 144 144 144 (119) 144 144
5 (143) 144 144 144 (133) 144 144 (0) (76) 144 144 144 144 144 144 144 144 144 144 144
6 144 144 144 144 144 144 (143) (67) 144 144 144 144 144 144 144 144 (142) 144 144 144
7 (77) 144 144 (142) 144 144 (142) (137) 144 (143) 144 144 144 144 144 144 144 144 (134) 144 (142)
8 144 144 144 144 144 144 144 (136) 144 144 (130) 144 144 144 144 144 144 144 144 144 144
9 144 144 (140) (140) 144 144 144 (107) 144 144 (139) 144 144 144 144 144 144 144 144 144 144

10 144 144 144 144 144 144 144 (94) 144 144 144 144 144 144 144 144 144 144 144 144 144
11 (62) 144 144 144 144 (140) 144 144 144 144 144 144 144 144 (131) 144 144 144 144 144 144
12 (0) 144 144 144 (143) 144 (138) 144 144 144 144 144 144 (142) 144 144 144 (142) (140) 144 144
13 (62) 144 144 144 (142) 144 144 144 144 144 144 144 144 144 144 144 (127) 144 144 144 144
14 (142) 144 144 144 (138) 144 144 144 144 144 144 144 (143) 144 (142) 144 144 144 144 144 144
15 144 144 144 144 144 144 144 144 144 144 144 144 144 144 144 144 144 144 144 144 144
16 144 144 144 (143) 144 144 144 144 144 144 144 144 144 144 144 144 144 144 144 144 144
17 144 144 144 (141) 144 144 144 144 144 (139) 144 144 144 144 144 144 144 144 144 144 144
18 144 (142) 144 144 144 (128) 144 144 144 144 144 144 (143) 144 144 144 (134) 144 144 144 144
19 144 144 144 144 144 144 144 144 144 144 144 144 144 (142) 144 144 144 144 144 144 (140)
20 144 144 144 144 144 144 144 144 144 144 144 144 144 (127) (142) 144 (142) 144 144 (142) (142)
21 144 144 144 144 144 144 144 144 (119) 144 144 (143) 144 144 144 144 (142) 144 144 144 144
22 144 144 144 144 144 (142) 144 144 (120) (139) (142) 144 144 144 144 144 144 144 144 144 144
23 144 144 (138) 144 (139) 144 144 144 144 (140) 144 144 144 144 (136) 144 (142) 144 144 144 144
24 144 144 144 144 144 144 144 144 144 144 144 144 144 (142) (134) 144 (142) 144 144 144 144
25 144 144 144 (143) 144 (138) (136) 144 144 (143) (127) (142) 144 144 144 144 144 144 144 144 144
26 144 144 144 144 144 144 (66) (136) 144 144 144 144 144 144 144 144 144 144 144 144 144
27 144 144 (138) 144 144 144 (0) (55) 144 144 144 144 144 144 144 (134) 144 144 144 144 144
28 144 144 144 144 144 144 (25) (46) 144 (141) 144 144 144 144 144 144 144 144 144 144 (9)
29 144 144 144 144 (140) 144 144 (133) (138) 144 144 144 (142) 144 144 144 144 (122) 144
30 144 144 144 144 (143) 144 144 (121) (46) 144 144 144 144 144 144 144 (136) (137) (136)
31 144 144 144 144 144 144 144 144 144 144 144 144
% (91) (100) (100) (100) (99) (99) (92) (93) (86) (98) (99) (100) (100) (99) (99) (100) (99) (100) (98) (100) (81) (0)
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Meteo data report, height: 20.0 m
Name of meteo object: McKenzie Electric Coop

Monthly mean values of wind speed in m/s
Month 2004 2005 2006 mean mean of months
Jan 6.4 6.4 6.4 6.4
Feb 6.1 6.1 6.1
Mar 7.4 7.4 7.4
Apr 7.8 7.8 7.8
May 7.3 7.2 7.3 7.3
Jun 6.5 6.2 6.3 6.3
Jul 5.4 5.9 5.7 5.7
Aug 6.0 6.4 6.2 6.2
Sep 5.4 6.0 5.7 5.7
Oct 6.6 6.4 6.5 6.5
Nov 7.1 6.9 7.0 7.0
Dec 7.1 7.0 7.1 7.1
mean, all data 6.4 6.7 6.4 6.5
mean of months 6.4 6.7 6.4 6.6

Wind speed [m/s]

NNNW

WNW

W

WSW

SS
W

S

SSE

ESE

E

ENE
NN

E

20

15

10

5

20

15

10

5

20 15 10 5

2015105

Wind speed. Height: 20.0 m Wind direction. Height: 20.0 m

Hour
2423222120191817161514131211109876543210

[m
/s

]

7
6
5
4
3
2
1
0

D
egrees

350
300
250
200
150
100
50
0

Wind speed. Height: 20.0 m Wind direction. Height: 20.0 m

Month
121110987654321

[m
/s

]

6

4

2

0

D
egrees

350
300
250
200
150
100
50
0

Wind speed

01/01/200611/01/200509/01/200507/01/200505/01/200503/01/200501/01/200511/01/200409/01/200407/01/2004

[m
/s

]

20

15

10

5

0

Wind direction

01/01/200611/01/200509/01/200507/01/200505/01/200503/01/200501/01/200511/01/200409/01/200407/01/2004

[D
eg

re
es

]

350
300
250
200
150
100
50
0

Turbulence intensity
V>4.0 m/s

01/01/200611/01/200509/01/200507/01/200505/01/200503/01/200501/01/200511/01/200409/01/200407/01/2004

[]

0.8

0.6

0.4

0.2

0



WindPRO version 2.4.0.62   Apr 2004

WindPRO is developed by EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tlf. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Project:

McKenzie Electric Cooperative
Description:
Data from file(s)
Y:\5000\shared\Anemometer_Loan_Programs\WAPA Loans\McKenzie Electric - ND\wind data\McKenzie
050218.csv
Y:\5000\shared\Anemometer_Loan_Programs\WAPA Loans\McKenzie Electric - ND\wind data\McKenzie
040603.csv
Y:\5000\shared\Anemometer_Loan_Programs\WAPA Loans\McKenzie Electric - ND\wind data\McKenzie
041005.csv
Y:\5000\shared\Anemometer_Loan_Programs\WAPA Loans\McKenzie Electric - ND\wind data\McKenzie
041206.csv
Y:\5000\shared\Anemometer_Loan_Programs\WAPA Loans\McKenzie Electric - ND\wind data\McKenzie
040507.csv
Y:\5000\shared\Anemometer_Loan_Programs\WAPA Loans\McKenzie Electric - ND\wind data\McKenzie
050614.csv

Printed/Page

05/26/2006 8:54 AM / 3
Licensed user:

National Renewable Energy Laboratory
1617 Cole Blvd. (MS3811) 
US-GOLDEN, CO 80401
+1 303-384-7027

Calculated:

05/26/2006 8:54 AM/

Meteo data report, height: 20.0 m
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Frequency
Wind speed Sum N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW

0.00 - 0.49 297 17 23 7 12 10 55 11 10 5 40 17 7 25 18 27 13
0.50 - 1.49 1,800 130 118 86 76 111 198 113 93 110 108 94 81 111 93 144 134
1.50 - 2.49 4,060 308 247 203 188 303 383 304 143 157 207 238 228 262 235 339 315
2.50 - 3.49 7,197 488 389 326 307 457 598 367 228 294 455 581 456 442 531 735 543
3.50 - 4.49 9,705 532 446 364 321 439 854 646 430 472 709 839 658 608 863 985 539
4.50 - 5.49 11,431 491 395 331 267 521 1,041 917 586 699 1,017 948 666 707 1,114 1,119 612
5.50 - 6.49 13,411 453 350 278 286 574 1,369 1,337 812 881 1,384 1,013 728 840 1,153 1,222 731
6.50 - 7.49 11,296 291 228 169 226 509 1,142 1,208 777 575 917 1,042 758 815 985 918 736
7.50 - 8.49 8,631 243 128 92 160 280 960 726 744 495 423 737 686 657 818 797 685
8.50 - 9.49 6,822 169 74 59 89 225 663 562 575 320 203 471 736 566 667 777 666

9.50 - 10.49 4,944 100 50 61 75 217 488 365 380 186 57 253 578 401 546 652 535
10.50 - 11.49 3,307 82 38 71 54 78 323 243 206 82 48 116 211 282 448 622 403
11.50 - 12.49 2,132 50 21 31 25 37 152 162 89 46 20 39 78 217 323 527 315
12.50 - 13.49 1,331 30 2 17 3 26 36 80 53 22 8 13 33 142 214 433 219
13.50 - 14.49 876 31 0 7 3 14 29 34 62 15 1 2 17 65 106 292 198
14.50 - 15.49 555 19 0 6 2 5 21 5 49 11 0 2 5 37 64 181 148
15.50 - 16.49 342 13 1 4 2 2 6 0 20 4 0 2 9 23 48 97 111
16.50 - 17.49 167 5 0 1 0 3 3 0 6 0 0 2 2 16 25 44 60
17.50 - 18.49 111 1 0 0 0 1 2 0 2 1 0 0 1 21 14 34 34
18.50 - 19.49 63 0 0 0 0 4 0 0 0 0 0 0 0 12 7 19 21
19.50 - 20.49 34 0 0 0 0 3 0 0 0 0 0 0 0 7 8 9 7
20.50 - 21.49 7 0 0 0 0 0 0 0 0 0 0 0 0 0 4 2 1
21.50 - 22.49 7 0 0 0 0 0 0 0 0 0 0 0 0 1 5 1 0
22.50 - 23.49 3 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0
23.50 - 24.49 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0

Sum 88,530 3,453 2,510 2,113 2,096 3,819 8,323 7,080 5,265 4,375 5,597 6,409 5,938 6,257 8,293 9,976 7,026

Turbulence
Wind speed Sum N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW

0.00 - 0.49 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.50 - 1.49 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1.50 - 2.49 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2.50 - 3.49 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
3.50 - 4.49 0.122 0.140 0.130 0.124 0.122 0.124 0.119 0.106 0.127 0.122 0.097 0.107 0.134 0.133 0.121 0.127 0.137
4.50 - 5.49 0.108 0.135 0.124 0.119 0.105 0.102 0.104 0.101 0.112 0.098 0.084 0.092 0.115 0.120 0.110 0.115 0.126
5.50 - 6.49 0.107 0.157 0.136 0.123 0.123 0.112 0.101 0.098 0.114 0.092 0.073 0.084 0.107 0.114 0.114 0.123 0.136
6.50 - 7.49 0.097 0.134 0.124 0.107 0.107 0.103 0.099 0.092 0.094 0.090 0.065 0.068 0.088 0.097 0.102 0.120 0.125
7.50 - 8.49 0.099 0.131 0.120 0.109 0.107 0.106 0.104 0.093 0.094 0.095 0.068 0.065 0.081 0.099 0.104 0.118 0.128
8.50 - 9.49 0.108 0.135 0.137 0.119 0.112 0.107 0.112 0.111 0.109 0.103 0.082 0.076 0.082 0.101 0.111 0.123 0.131

9.50 - 10.49 0.105 0.126 0.128 0.115 0.110 0.101 0.108 0.105 0.108 0.107 0.103 0.070 0.077 0.102 0.109 0.120 0.123
10.50 - 11.49 0.114 0.130 0.117 0.112 0.098 0.103 0.113 0.117 0.106 0.111 0.134 0.087 0.087 0.110 0.120 0.121 0.125
11.50 - 12.49 0.113 0.144 0.111 0.101 0.097 0.103 0.108 0.111 0.104 0.114 0.107 0.099 0.098 0.109 0.111 0.115 0.123
12.50 - 13.49 0.118 0.141 0.107 0.098 0.086 0.106 0.107 0.118 0.107 0.111 0.123 0.105 0.104 0.112 0.120 0.122 0.123
13.50 - 14.49 0.120 0.123 0.101 0.089 0.098 0.105 0.114 0.117 0.129 0.139 0.132 0.124 0.119 0.126 0.118 0.124
14.50 - 15.49 0.120 0.124 0.094 0.094 0.113 0.117 0.109 0.122 0.102 0.103 0.116 0.135 0.123 0.116 0.125
15.50 - 16.49 0.119 0.111 0.124 0.095 0.092 0.108 0.100 0.111 0.098 0.119 0.118 0.128 0.125 0.118 0.122
16.50 - 17.49 0.122 0.108 0.104 0.097 0.092 0.098 0.250 0.125 0.120 0.119 0.117 0.130
17.50 - 18.49 0.121 0.094 0.101 0.090 0.101 0.086 0.155 0.119 0.118 0.116 0.133
18.50 - 19.49 0.116 0.094 0.123 0.109 0.116 0.118
19.50 - 20.49 0.123 0.091 0.116 0.151 0.118 0.116
20.50 - 21.49 0.120 0.127 0.104 0.126
21.50 - 22.49 0.109 0.122 0.109 0.099
22.50 - 23.49 0.121 0.121
23.50 - 24.49 0.121 0.121

Sum 0.107 0.139 0.128 0.117 0.112 0.107 0.105 0.100 0.106 0.098 0.077 0.081 0.095 0.109 0.111 0.120 0.128
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Meteo data report, height: 20.0 m
Name of meteo object: McKenzie Electric Coop

Frequency

Series 0 Weibull A: 7.4 m/s k: 2.27 Vm: 6.5 m/s
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Meteo data report, height: 20.0 m
Name of meteo object: McKenzie Electric Coop

Weibull Data
k-parameter correction: 0.0080/m
Sector A- parameter Mean wind speed k- parameter Frequency Frequency Wind shear

[m/s] [m/s] [%]
0-N 6.10 5.42 1.834 3.90 3.9 0.00
1-NNE 5.46 4.84 2.135 2.84 2.8 0.00
2-NE 5.71 5.08 1.805 2.39 2.4 0.00
3-ENE 6.04 5.35 2.156 2.37 2.4 0.00
4-E 6.60 5.84 2.279 4.31 4.3 0.00
5-ESE 7.19 6.39 2.600 9.40 9.4 0.00
6-SE 7.29 6.48 2.659 8.00 8.0 0.00
7-SSE 7.91 7.04 2.722 5.95 5.9 0.00
8-S 6.87 6.10 2.602 4.94 4.9 0.00
9-SSW 6.33 5.70 3.535 6.32 6.3 0.00
10-SW 6.78 6.05 2.927 7.24 7.2 0.00
11-WSW 7.59 6.77 2.910 6.71 6.7 0.00
12-W 7.81 6.92 2.243 7.07 7.1 0.00
13-WNW 7.86 6.96 2.125 9.37 9.4 0.00
14-NW 8.39 7.43 2.067 11.27 11.3 0.00
15-NNW 8.71 7.71 2.183 7.94 7.9 0.00
mean 7.37 6.53 2.265 100.00 100.0 0.00

Frequency

Total A: 7.4 m/s k: 2.27 Vm: 6.5 m/s N A: 6.1 m/s k: 1.83 Vm: 5.4 m/s NNE A: 5.5 m/s k: 2.14 Vm: 4.8 m/s NE A: 5.7 m/s k: 1.80 Vm: 5.1 m/s
ENE A: 6.0 m/s k: 2.16 Vm: 5.3 m/s E A: 6.6 m/s k: 2.28 Vm: 5.8 m/s ESE A: 7.2 m/s k: 2.60 Vm: 6.4 m/s SE A: 7.3 m/s k: 2.66 Vm: 6.5 m/s
SSE A: 7.9 m/s k: 2.72 Vm: 7.0 m/s S A: 6.9 m/s k: 2.60 Vm: 6.1 m/s SSW A: 6.3 m/s k: 3.54 Vm: 5.7 m/s SW A: 6.8 m/s k: 2.93 Vm: 6.0 m/s
WSW A: 7.6 m/s k: 2.91 Vm: 6.8 m/s W A: 7.8 m/s k: 2.24 Vm: 6.9 m/s WNW A: 7.9 m/s k: 2.12 Vm: 7.0 m/s NW A: 8.4 m/s k: 2.07 Vm: 7.4 m/s
NNW A: 8.7 m/s k: 2.18 Vm: 7.7 m/s

Wind speed
20191817161514131211109876543210

[%
]

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0


