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Wind Resource Assessment For
King Cove

Date Last Modified: 8/6/2013
By: Rich Stromberg & Holly Ganser

Station ID: 2857
Latitude: 55° 7" 45.8” N :
Longitude: 162° 16’ 10.6” W : _ Anchorag
Tower Type: 30 m NRG Tall Tower : : 3 G
Sensor Heights: Speed: 30m and 20m Dir: 27m Temp: 2m
Elevation: 145m

Monitor Start: May 6, 2005

Monitor End: June 14, 2006

In August 2005, the Alaska Energy Authority, V3Energy,
Aleutian/Pribilof Islands Association, and employees of the City of
King Cove installed a 30-meter tall meteorological tower in King Cove.
The purpose of this monitoring effort is to evaluate the feasibility of
utilizing wind energy in the community. This report summarizes the
wind resource data collected and the long-term energy production
potential of the site.
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Annual Average Wind Speed (20m AGL): 7.387 m/s

Annual Average Wind Speed (30m AGL sensor A): 7.595 m/s
Annual Average Wind Speed (30m AGL sensor B): 7.548 m/s
Predicted by Wind Resource Model (30m AGL): 6.229 m/s
Annual Average Wind Speed (50m AGL calculated): 7.927 m/s —
model under predicts

Average Wind Power Density (30 m height):713 W/m?
Average Wind Power Density (50m AGL calculated): 842 W/m?
Wind Power Class (range=1to 7): 7

& Met tower!Coordinates - King Cove

Rating (Poor, Marginal, Fair, Good, Excellent, Outstanding, Superb): Superb o
Prevailing Wind Direction: Northwest — model predicts E/ESE
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On initial review of the wind resource model, King Cove appears to be a “marginal” wind candidate. The wind
resource map below indicates that the community lies in an area that experiences between Class 1 and Class 3 wind
resources. Areas of Class 4 and higher are considered suitable for utility-scale wind power development. The site
north of King Cove selected for measurement predicted wind classes between 3 and 7 out of the east. The actual
winds measured were Class 7 out of the northwest. It has been observed that the more variable the terrain at a
location, the more incorrect the wind resource map is. This exemplifies the need for met tower studies to verify the
wind resource model. While a strong wind resource was found, turbulence at the met tower site is above desirable
levels and that location is not recommended for wind energy development. Additional reconnaissance work should
be conducted in the region to find a more suitable site.

King Cove
Met Tower

Site

Y

Wiind Speed Classifications

l Secancary Wit O 8w -’l

AEA - Alaska Wind Speed Map
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King Cove is located near the tip of the Alaska Peninsula on the south side, approximately 625 air miles southwest of
Anchorage and 18 miles southeast of Cold Bay. The meteorological tower was placed at 55° 7" 45.8” N, 162° 16’ 10.6”
W approximately 1.5 miles north of the airport and 5 miles north of the city. Below is the location of the met tower
on a topographical map and the following photograph shows the met tower site from the King Cove airstrip.
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Topographical Map of King Cove Area
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Met Tower Site from Airstrip

Photo by Mia Devine

Table 1 lists the data logger channels where each sensor is wired and the orientation that they are mounted on the
tower. In August 2005, a bear chewed through the cables to the data logger. The damage was noted, but did not
affect the data. The layout of the sensor booms on the tower is also shown below.

Table 1 Data Logger Channels

Ch# Sensor Type Height Offset Boom Orientation
1 #40 Anemometer 30m NRG Standard 225° True
2 #40 Anemometer 30m NRG Standard 110° True
3 #40 Anemometer 20m NRG Standard 130° True
7 #200P Wind Vane 27m 315° True 135° True
9 #110S Temperature 2m NRG Standard -
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Layout of Sensor Booms

BCH1
B CH2
B CH3
B Tower
CH7

akenergyauthority.org
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Site Description- continued
The photos below illustrate the surrounding ground cover and any major obstructions, which could have an effect on
how the wind flows over the terrain from a particular direction. As shown, the landscape surrounding the met tower

site is free of obstructions.

Phote by Wi Devine Fhats by Mia avine Phats by Mis Devine

North West of Tower Base North of Tower Base North East of Tower Base

Phsta by Mis Devine

[Phote by Mis Devine

West of Tower Base el BN East of Tower Base

Fhato by Mia Devine

Pihato By Ll Devine Phats by Mis Devins

South West of Tower Base South of Tower Base South East of Tower Base
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Speed 20 m A 1
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Data Coverage Report

Wind data for King Cove was measured from

May 5%, 2005 to June 3, 2006. The data

coverage report created by Windographer

shows that a full 13 months of data was

collected with no loss of data.

2006

Label Uitz Height Pozzible Walid R ecovery b ean bdin b & Std. Dew
[ata Points| D ata Pointz| R ate [%)

1 | Speed 30ma més Am 58.034 58,034 100.00 £.943 0400 36.400 5.0
2 Speed A0 mASD més Am 58.034 58,034 100.00 1.444 0000 7.600 0470
= Speed 30 m A Max més Am 58034 58,034 100.00 10,751 0400 52.000 717
4 Speed 30 m A& Min més Am 58034 58,034 100.00 3E13 0400 25,200 324E
5 Speed 30 m B més m 58,024 58,034 100.00 B.913 0400 36,400 4874
5 | Speed 30mB SO més m 58,024 58,034 100.00 1.450 0000 7.600 0336
7 | Speed 30 m B Max més m 58,024 58,034 100.00 10,730 0400 51.600 7.081
3 | Speed 30m B Min més m 58,024 58,034 100.00 15672 0400 25,200 311
9 | Speed 20m mds 20m 58,034 5034 100,00 B.820 0,400 34,800 4 B3R
0 Speed 20m 5D mds 20m 58,034 5034 100,00 1.473 0000 7.900 1.002
11 | Speed 20 m b ax mds 20m 58,034 5034 100,00 10,734 0,400 50,500 £.9490
1z Speed 20 m Min mds 20m 58,034 5,034 100,00 3469 0,400 22,900 2861
13 | Ditection 30 m N 30m 53,034 hi.034 100.00 321E 0o 3/9.0 1085
14 | Ditection 30 m S0 N 30m 53,034 hi.034 100.00 17.0 0o 1270 158
15 | Ditection 30 m Max N 30m 53.034 hE.034 100.00 2173 0o 359.0 111.4
"1 | Direction 30 m Min i A0m 58,034 58,034 100.00 350 50 350 on
17 CH34wg 58,034 8.06E 1390 1] 1] 1] 1]
18 | CH8SD 58,034 8.06E 1390 1] 1] 1] 1]
19 | CHEMax 58.034 8.06E 13.90 1] 1] 1] 1]
20 | CHEMin 58.034 8.06E 13.90 1] 1] 1] 1]
21 Temperature C 2m 58,034 58,032 100.00 57 864 247 6.4
22| Temperature S0 C 53,034 5a.032 100.00 0.04 0.00 2840 017
23 | Temperature bax 53,034 5a.032 100.00 5,94 -8E.40 54,90 .45
24 Temperature kin 58034 5a.032 100.00 5,54 -8E.40 24.40 £.43
o5 | A Drenzity kg 58,024 58,034 100.00 1.244 1.164 1.334 0027
o6 Speed A0mATI 58,024 58,034 100.00 0.26 0.00 1.93 018
o7 Speed 30mEB TI 58,024 58,034 100.00 0.25 0.00 1.40 017
o8 Speed 20m TI 58,034 5034 100,00 0.25 0.00 1.33 015
29 Speed 30 m & WD e 58,034 5034 100,00 B35 1] I1.E14 1,628
30 Speed 30 m B WFD e 58,034 5034 100,00 BB 1] I1.E14 1575
3 | Speed 20 m'wFD i 58,034 5,034 100,00 549 1] 2V E26 1,350

Data Summary
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| RawWindDataRecovery-Continued

The wind speed summary and probability distribution function chart show the distribution of the raw data for each
anemometer. At initial review the data for the 30 meter anemometers show higher frequencies of zero wind speeds.
This indicates that there are areas in the data set that need to be filtered for icing conditions or other areas of
invalid/questionable data.

Yariable Speed30m4 | Speed30mB | Speed20m
b eazurement hieight [m] 30¢ 30 20
b ean wind speed [m/z) £.943 E.914 g.820
b obdbd wind speed [m.z] 6.986 £.929 £.849
b edian wind speed [m/z)] 6100 £.100 £.000
kit wind speed [mdz)] 0.400 0.400 0,400
bd & wind speed [m/z] 36.400 36.400 34.800
wieibull 1.322 1.380 1.487
Wwheibull o [m/z] 7493 7.526 7.534
b ean power density W /] 635 GOG 549
b abdbd powwer dengity [ A 640 E10 553
Mean energy content [kKiwhmedr] 5,561 5312 432
bokdbd energy content [Kiafhemedr) 5,607 5,342 4 847
Energy pattern factor 304 2925 2761
Frequency of calms [%) 495 4.08 1.87
FPoszible data points 58,034 58,034 58,034
" alid data pointz 58.034 58.034 5a.034
hizzing data pointz a 1] i
Data recovery rate [%] 100.00 100.00 100,00
& Probability Distribution Function
-
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15 2
Speed 20 m (mis)
Actual data == Best-fit Weibull distribution (k=1.49, c=7.53 m/s)

Probability Distribution Function of the Speed 20m
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Probability D - Probability Distribution Function

IS

Frequency (%)

w

wm::umq * “ 10 20 & 40
— Achaldals = Bast 1Y Weksel dabbsten (b=1 33, 7,50 i) Speed 30 m B (mis)

= Actual data = Best-fit Weibull distribution (k=1.38, c=7.53 m/s)
Probability Distribution Function of the Speed 30m A anemometer

Probability Distribution Function of the Speed 30m B anemometer
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Once the data set was filtered for invalid data points and icing occurrences, the high number of zero wind
occurrences was reduced. Invalid data was indicated as temperatures that were impractical for King Cove. Rules
were created to flag icing events. These rules included flagging the anemometer data anytime the temperature
was below 4° C, the standard deviation of the anemometer was equal to zero and the speed was less than 0.5 m/s.
Data was also marked as questionable when the speed for the 20m anemometer recorded values higher than the
30m anemometers, but these data values were not excluded in our analyses. After the icing rules were applied it
was found that icing was flagged on the 30m A sensor 1.75%, 30m A 1.41%, and 20m 0.39% of the time it was
recording data. The wind speed summary and the probablllty distribution functions for all three anemometers

Frapaniey Iusiriowson Factin

after the data was filtered can be found below.
Variable Speed 30m4 | Speed30mB | Speed20m |
Measurement height [m] a0 30 20 H
Mean wind speed [m/s] 7066 7.007 £.845 AN
Mot wind speed [m/'z] 707 7.034 6872 \L\
tedian wind speed [m/s) £.200 E.200 £.000
Min wind speed [m/'s) 0.400 0.400 0.400 q
b ax wind speed [mdz] 36.400 36400 34.800
*eibul k 1.391 1.437 1.503 Sﬁk
wheibull ¢ [m/s) . 7.690 TEIT y
tean power dengity [w /e E46 E15 51 N
MabdM power denzity [wéne] £52 £19 555 ‘K
Mean energy content (Kiwhemédr) 5,660 5,388 4,830
Mok energy content (kiw'h/rédpr] 5. 5421 4,965
Energy pattern factor 2918 2850 274
Frequency of calme [%)] 3126 270 1.48
Possible data points 58,034 58,034 58,034
alid data points 707 57,213 57,808
Mizzing data points 1.007 a21 226
[ ata recovery rate [#) 98.25 92.59 99.61 - . e ;W-MM -y - s
& Probabl/lty Distribution Function of the Speed 20m anemometer
Prababse Désinttion Fusction

Frogquirsy 0
Fropretoy ()

™ = e ; " ] =
Speed 3 m A i) y Spesd Mm B gy :
—ctugidts = sl Vel Salrbuten (1n] 3 627 T o) Aok cats = Tt Wbl diation (i1 44, 547 B9 )

Probability Distribution Function of the Speed 30m A anemometer Probability Distribution Function of the Speed 30m B anemometer
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Speed 20 m
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January 2006
Sample of the data that was flagged for icing conditions with temperature data.
2 % e Spesd 3 mA
= Speed 30 mB
Speed 20 m
== Temperature

’ Questionable
’ Questionable 2

Temperature {°C)

a

7 8 2 1 12 12 14

UDGDEIFII;ET 200511
Sample of the data that was flagged as questionable with temperature data. The purple flags
are when temperature is above 4° C and the green flags are when temperatures are above 4°C.
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| WindSpeedData-SyntheszedData

After the data was flagged for icing, it was deleted and synthesized to fill in the gaps. The resulting summary and
probability distribution functions can be found below. The resulting mean wind speeds of each anemometer are
higher than that of the flagged data. The synthesized data was not used in the analysis unless otherwise indicated.

" ariable Speed 30 m A Speed 30 m B | Speed 20 m
Measurement height [m) 30 30 20
Mean wind speed [m/s) 82128 8.092 7.902
Motk wind speed [m/s] 8108 8.069 7.ae3
Median wind speed [m/s) 7.200 7.200 7.0o0o
Min wind zpeed [m/s) 0,365 0.366 0353
Max wind speed [m/s] 36.400 36.400 34.800
wieibull k 1.6583 1.713 1.749
Wwieibull c [mdz) 9063 9.058 8858
Mean power denzity W) atl 7ra 703
Mobdb power density [w /) 204 il B97
Mean energy cantent [kKw'hdméyr) AL 6,815 6156
Makdbd energy content (ki) 7.044 E.750 £.104
Energy patterm factor 2,408 2.339 2.270
Frequency of calms [%] n.ao n.oo 0.oo
Possible data points 58034 58034 52,034
Yalid data points 43,664 434502 43111
Mizzing data points 14,370 14,532 14,923
Drata recoveny rate [%) 7524 7496 7429
= = Speed 30 m A
== Speed30mB
Speed 20 m
| £ Synthesized
; ! L
! 8 |
! \\ \ | i |
) Ty il i -|'—|| I
[
5 nJFl | i H ']' | A | ! |
E [} L ' Q
E B / | | | TR I g
1 ) 1
|{ | | l | |'1| ll P i«
10 ! 3—‘ | ll —| _I_II—I a1 31 EEIINEE I W
L o %
| il ' L ' | a
g III. |I ‘ r 'i I|1 % a .] II |.
[ .| ] 1 | ! - )
. i W ] T’
. L . | II p ! 1 | || ! || |'% i 1
5-..——|—'—.—I rlr' r ; q—l _— . -—r—OT— 3 EEE -
I ") [ y 1
" ' | |I | |
||(1" I I lli' || (ﬂ i IS lc{|
| i Iy | ! g ni
ng I g < 1
I 14 . & 24 4
0 3 4 )

20 XM 22 23 24 325 26 27T 28 23 30 31 1

December 2005

k] 9
January 2006

Sample of the synthesized data

10 11 12 12 14 15 16 17 18
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Frequency ()

1o =0 a0

20
Speed 30 m A (mis)
— Actunl dotn = Best-fit Webull distribution (ke 65, c=f 07 mis) L4

Probability Distribution Function of the 30m A anemometer

Frobability C

Fraquency (')

10 20 =0 ag
Spwed 30 m B (m/s)
— Actunldntn = Best-fit Weibull distrisution (ke 71, c=9. 06 mis)

Probability Distribution Function of the 30m B anemometer

Probability istribution F

Fﬂqlliﬂwty ]
1
P

19 s 20 25 =0 a5
Speed 20 m (mis)

Actunl datn == Best-fit Webull distribution (ke1 75, ced 86 mis)

Probability Distribution Function of the 20m anemometer
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The filtered data produced a power density at 50m of 842 W/m?. At this density the wind power class is a low class
7 or superb winds. Windographer calculated a power law exponent of 0.0607 and a surface roughness of
0.0000017m. The wind shear is low when compared to a typical power law exponent value of 0.14. From this wind
shear value, the mean wind speed for heights that were not measured can be estimated. The mean wind speed for
heights up to 100m can be found below.

Wind power coefficients

Power density at 50m: 842 W./m?*
Wind power class: 7 (Superb)

Wind shear coefficients
Power law exponent:  0.0607
Surface roughness: 0.0000017 m
Roughness class: 0.00

Vertical Wind Shear Profile

100 s Wazzured data
== Power law fit
= Log law fit

20
E
s
5
3 &0
L)
i}
A
o
4 4
E
b
‘m
T

20

|
a
] 2 4 g 8 10

Mean Wind Speed (mJs)
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| WindSpeedData-AnalysisContinved

The monthly wind speed profile follows the common pattern of wind speeds that are higher in the
winter months than the summer months. The diurnal wind speed profile indicates that King Cove
experiences average wind speeds around 7 m/s in the morning which increase to speeds of 8 m/s at
6pm. This diurnal pattern is true up to 40m. At heights of 50m and higher the pattern may be inverted
with stronger winds at nighttime. The wind shear analysis by month reveals instances in July and
September when the calculated surface roughness is zero. The month with the highest roughness is in
January which is also the month that has the highest mean wind speeds and power law exponent.

Monthly Wind Speed Profile Diurnal Wind Speed Profile

12 = Speed 30 m A 10 = Speed 30 m A
— Speed 30 m B - Speed 30 m B
Spesed 20 m Spesd 20 m
LS ] _'___—ﬁ_ _‘._
_ 9 - _ "h‘._’-.-.—-l"’_
o W’ﬁ E
E =
= T8
3 g
& g \5: / 3
= k C
=
5 ° =
[ = m
g 2
2
2 2
a
a a ] 12 18 24
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mov Dec Hour of Day
Month Time Steps Mean Wwind Speed [miz) Best-Fit
Speed 30 m A Speed 30 m B | Speed 20 m Power Law Exp Surface Roughnezs [m)
Jan 2,830 10,440 10293 9854 0115 0004031
Feb 3178 91 2.996 a.708 0095 0000823
bl ar 3,058 3574 2433 a.307 0058 0.0000M
Apr 3,390 9233 9.040 2,863 no73 0.000029
T FAZE V.B54 7704 7482 0085 0.000005
Jun 6,096 5,400 aalak] 5493 -0.003
Jul 4,464 b 352 h38E R295 0034 0.000000
Aug 4 454 E418 B.435 B.250 0089 0000011
Sep 4,320 V694 7.584 A=l no37 0.000000
Ot 4,29 Fara 7.851 FiE] Q.07 0.000003
Mo 3599 2095 FR=iall] Fi==] 0 066 0. 000008
Dec 3416 3442 a7 2212 0084 0000004
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| WindSpeedData-AnabysisContinued

Monthly Statistics for Speed 20 m

35
max
daily high
a0 mean
i daiby low
The monthly statistics boxplots for each min
anemometer indicate the mean, daily high, daily 25
low, maximum, and minimum wind speeds for
each month. While the monthly values differ for =20
each anemometer, February had the highest E-
recorded wind speed of approximately 37 m/s. E- 15
October had the second highest recorded wind
event of approximately 33 m/s, however aod L A
January had the highest recorded mean wind I |
speeds of approximately 10 m/s. N NV R
LT LY T LT
J FM AMJI J A S ONID A
0 Monthly Statistics for Spe-ed 30 m A 40 Monthly Statistics for SDEQH'J J0mB
max max
daily high daity high
mean mean
daily low dﬂih" I
" min a0 min
- ®
E
. T $x SEER
3 =
= =
e 10 4
0 0
JTFMA M J J AS OND A JTF'MA M J 1 A'S OND A
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Frequency vs. Direction 30 m
>

A wind frequency rose shows the percent of the
time that the wind blows from each direction,
while the wind power roses show the percent of
total power that is available in the wind from
each direction. The annual wind direction rose

- shows that the primary winds are in the
northwest and west directions.

Proportion of Total Wind Energy vs. Direction 30 m
o

The wind energy rose shows the proportion of .
energy generated by the wind from each
direction. The annual wind energy rose shows
that most wind power available is generated
from the northwest. Almost 50% of the total

wind energy is generated from 330°.

= Speed 20 m AWFD
= Speed 30 m B WPD
— Speed 20 m WFD 180°
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© Wind Direction and Energy Production Continued

The monthly wind energy charts show that for the majority of the year most of the wind energy is generated
from 330°. June and August show more varied wind directions than the other months, however the primary

direction is still from 330°. September and December also show a greater variation with primary winds coming
from 315° and 60° respectively.

Proportion of Total Wind Energy in Speed 30 m A vs. Direction 30 m
Feb =
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Temperature was measured over the entire monitoring period. A box plot of the monthly averages with each month’s

maximum and minimum can be found below. The mean for the 13 months of observation was 5.78°C (42.4°F). The mean air
pressure is 99.56 kPa and the mean air density is 1.244 kg/m?3, which is 1.05% denser than the standard of 1.225 kg/m3.

Monthly Siatistics for Temperatere

30
m -|- T T —— T
TR L T ¥ * + T
5 = = N
F 0 J_
-10 1 1 1:
P i
Ian Fab wiar Apr May Jun Jul Alg Sap Qet = [ Ann

mMax
dally high
mean
dniky low
min

The 50 year wind extreme (Vref) was calculated using the 10 minute mean wind speed. Three different algorithms

were used to calculate the Vief, the Periodic Maxima (using 1 month maximums), the Method of independent
Storms, and the European Wind Turbine Standards Il (EWTS Il) algorithm. The resulting V.t for each algorithm can
be found in the table below. This would require an IEC Class | wind turbine. It is important to note that extreme

winds are best calculated using multiple years’ worth of data. Continued monitoring of wind sites is recommended

to calculate more accurate extreme winds.

Method Wref (50 yr)
[mnz]
Ferindic: M axima B0 237
Method of Independent Storms 3272
ETS Il [Exact] 47180
ETS Il [Gumbel) 47 707
Ew TS Il [Davenport] 50,9656

|15 (Turbulence Intensity at 15 mis}

EC Wind Turbine Classes

Wind Speed Parameters for Wind Turbine Classes

1 1l 1] v '
Reference Wind Speed, Urer {m/s) 50 425 375 30
Annual Average Wind Speed Uave (m/s) 10 83 7.5 Bl
S0-year Return Gust Speed, 1.4 U {mis) 70 545 52.5 42
1-year Return Gust Speed, 1.05 U (my's) 525 446 394 315

Motes: 10-minute averages, hub height wind speed. Air density; 1.225 kgfm3.

[Turbulence Intensity Classes 1 I il

B A B A B
18%
3 2

L 18% 16% 18%  16%
a | 2 3 2
lu {Turbulence Intensity) ) el |

I {Turbulence Intensity) = his{a=15/Uae){a+1}

Source; IEC 61400-1; cited in Wind Energy Handbaok, Tony Burton, et al, John |

Wiley & Sons UK), 2001, ISBN: 0-471-48897-2. p. 210.
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Analysis of the turbulence intensity (Tl) indicated
that the met tower was in a location that exceeds
IEC standard 61200-1 3" ed. (IEC3) turbulence

category A. It would be difficult to find a c.
manufacturer that would allow their turbine to be
sited here; AEA does not recommend development f,
of this site. 1 ] AN
E | — - — T R \\\// N :
Cluantity Y alue '
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Five wind turbines were used in the comparison of the estimated wind turbine output. The wind turbines were
selected because of their previous success in Alaska. In order to calculate the outputs at the individual turbine
hub heights, Windographer used synthesized wind speed data calculated from the wind shear value for each
time step in the data set. The resulting outputs can be found below. The power curves for each of the 5
compared turbines can also be found below. The net capacity factor assumes total turbine losses of availability,
icing, array effects and other factors to be 18 percent. Thus, the net CF is 82% of the gross CF.

Walid Hub Height | Percentage OF Time At Simple Mean tean of Monthly Means
Turbine Time YWind Speed =[] Rated | Met Power [ Met AEF MCF | Met Power | Met AEP MCF
Steps [z Power Power [kM] [k ] [%] [kM] [k o] [%]
Wind hatic ' 17z [24.4m) 50,825 743 16.37 293 231 202732 2436 238 205,933 2475
Morthern Power 100-21 [37m] 50,825 7.E9 10,60 B77 A1 22507 N NE 27BE26  31.58
Bergey Excel-S [18m) 50,825 726 11.65 763 27 23837 ZBEY 27 23944 2733
EYW T Drw'B4-500 [50m] 50,825 788 10,65 26.86 2050 1796078 4101 2081 1822543 41E1
Yestaz W29 [40m) 50,825 774 10.47 9,70 7.8 E23.830 31.90 729 33456 3239
500 Power Curves
== Wfind Matic WK 17s (24 4m)
== Northern Power 100-21 (37m
== Bergey ExcelS (18m)
400 = EWT DWS4-500 (S0m)
= Yestas V29 (40m)
=300
:
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The net capacity factor graph shows the estimated monthly capacity factor of each of the 5 compared turbines.

Net Capacity Factor
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The output for the five turbines was estimated again using the synthesized data. This allows for a comparison
between the outputs with icing and without icing. The same turbines and conditions were used in each
estimate. It can be noted that the net capacity factors for the synthesized data is slightly higher than the net
capacity factors of the flagged data. While the percentage of time a zero power is lower for the synthesized
data than that of the flagged data.

Walid Hub Height | Percentage OF Time At Simple Mean Mean of Monthly Means
Turhine Time “Wind Speed Zem Rated Met Power | Met AEP HCF | Met Power | MNet AEP MNCF
Steps [me's] Power Power (kW] [k hyr) (%] (kW] [k hyr) [%]
Wind Matic Wit 17z [24.4m) 43,731 795 1245 338 L 2248576 2693 285 223695 2608
Morthern Power 100-21 [37m) 43,731 226 2.04 784 4.4 01548 3442 4.3 300659 3432
Bergey Excel-5 (18m) 43,731 773 .60 a.61 249 28,792 2944 29 2h,7R3 2940
EYWT Dw'54-500 [50m) 43,731 .50 215 053 2287 14877000 4514 2284 1497483 4508
Westas V23 [40m) 43,731 a3 793 11.20 796 B37.205 3837 743 B35,036 3027
&0 Het Capacity Factor ) )
= ind Matic WM 17 {24 4m})

== MNorthern Powsr 100-21 {37m)
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The met tower in King Cove, Alaska measured average wind speeds of 7.595 m/s at a 30 meter height. The winds
measured at this site generated a wind power density of 842 W/m? at 50 meters, making this site a wind class 7.
The extreme winds calculated would require an IEC Class 1 turbine. Low levels of icing were observed on the

instrumentation at this site. However, the location experiences turbulence higher than an IEC Class A. AEA does
not recommend building at this location.

The 13 month study revealed a wind class that was higher than predicted with the wind resource map. Because the
wind class is so high at the tower location King Cove, AEA recommends additional reconnaissance work using

multiple 10-meter meteorological towers to find the optimal site for a wind turbine and to further verify the wind
resource model.
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