ALASKA
WIND PROSPECTING
VILLAGE SCALE




How do you prospect for the wind?

Whe has seen the wind?
Neither you nor J
But when the trees bow down their heads
Ihe wind is passing by.

m Climatological Study
m Prospecting Survey
m Measure the Wind

B Assess the Wind Resource



What 1s Climatology?

m Wind data collected by the National Weather
Service, Coast Guard and the FAA

m National Renewable Energy Laboratory (NREL)
studies of wind power

m Alaska Wind Map
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How do you find
something that is invisible

like wind?



What makes a good wind site?

m Strong steady winds
m Good exposure to the wind

m Ridgelines oriented perpendicular to the
prevailing wind direction

m [.ow surface roughness or lack of vegetation



THE WIND PROSPECTOR’S TOOLS
AND CLUES

m Wind shaped trees and bushes

m Plants and trees characteristic of wind zones
m Persistent snow sweep

m Topographic features that favor the wind

® Judging wind exposure



THE WIND PROSPECTOR’S TOOLS
AND CLUES (continued)

m Talking with local people

m Satellite Imagery

m Aerial surveys

m Ground level Inspection

m Three dimensional Analysis

B Wind Measurement
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30 m (100 ft.) TallTower

."' 'p,l"
.;:—".135 meter” (507)guy level
S b I"\,.

Height: 30.0 maters (100 feet)
Diameter: 114 or 152 millimeters (4.5 or 6.0 inchas)
Guy Radius: 18,3 metars (60 feat)

KHote: Shaded secbions of the lower represent 1.5
mater (5 fool) tubes. Unehaded sectionns raoprosent
3.0 metar (10 fool) tubas. Gary kel keights S
nomingd. Actuasl elghts are less thian thae nominal
heights when teser tubes are assemblad.













Field Trip October 2003
Sites Visited

Dillingham
Togiak

New Stuyok
Naknek
Kodiak




Nome
Teller
Brevig
Golovin
Elim

Moses Point
Koyook
Slaktoolik
Unakaleet

AUGUST 2-6 2004
SITES VISITED

Stebbins

St Michaels
Bethel
Kongignak
Kwigillinok
Kipnuk
Port Heiden
Chignik



Wind Map estimate for Bethel
indicates 7 to 7.5 mps Class 4 and 5 at 50 meters
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Anvil Mountain near Nome




Stebbins and St. Michaels

Copytight {T) 2004, Mapieeh, ine.
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Port Heiden
Wind Deformed Vegetation
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WHAT IS DIFFERENT ABOUT
ALASKAVILILAGE SCALE WIND PROSPECTING

In utility scale applications wind turbine hub heights are 60 to 90 meters (200 to 300
teet) and the top of the blade at 90 to 135 meters (300 to 500 feet). Village applications
might have hub heights of 30 meters (100 feet) and the top of the blade may extend
only to 150 feet at most. Therefore it 1s much easier to measure thee wind and
estimate vertical wind variation in village applications.

In village scale applications the cost of connecting to the grid can not be amortized
over as many turbines and thus selecting the best resource needs to be balanced
against keeping the installation cost low.

Alaska village applications present huge technical challenges like foundations in
permafrost, cold climate challenges, extreme winds, remote operation, and multimodal
wind regimes. These challenges mean turbulence takes on an even more crucial
importance here in Alaska.

Low light conditions in the winter months present new challenges for remote data
collection.



THE CHALLENGE FOR ALASKA VILLIAGE
WIND DEVELOPMENT

Wind prospecting efforts need to be resourcetul and thrifty when selecting
wind locations. An example might be using high school age science students
flying kites with ribbon attached to find areas with the smoothest and
steadiest wind.

Use of natural indicators and local knowledge to determine the best wind
sites, as described in this presentation, will mean better site selection, but also
more participation in the siting process .

Where the wind resource is known to be good, less expensive wind
measuring efforts can be considered (ten-meter towers and a shorter duration
measurement program). Other locations with uncertain wind resource should
have to prove themselves with industry standard measurement programs.

More effort to examine performance data and wind measurement data at
Alaska’s existing wind developments are needed to look for markers that can
predict the performance of future Alaska wind plants.






