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Wind Resource Assessment for Alaska Distributed Wind Systems 



Alaska Energy Authority: Mission 

“To Reduce the Cost of Energy in Alaska” 

 

 AEA is an independent and public corporation of the State of Alaska 

 Created by the Alaska Legislature in 1976 

 44.83.070: “ The purpose of the Authority is to promote, develop, and advance 
the general prosperity and economic welfare of the people of the state by 
providing a means of financing and operating power projects and facilities that 
recover and use waste energy and by carrying out the powers and duties 
assigned to it under AS 42.45.” 
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Focusing on Communities 

• Emphasizing community-based 
approach to projects 

• Technical assistance, regional planning 
and project management  

• Provide synergy between planning, 
projects and funding sources 

• Assist communities to move to project-
ready status 

• Break down internal silos 
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 Identify showstoppers 
(insufficient wind, high 
turbulence, damaging 
extreme winds, severe icing, 
wildlife or FAA obstacles, 
community impacts). 

 Size up local community 
support and human 
capacity to maintain a 
remote wind project. 

 

 “Bankable data” has a 
different meaning in Alaska. 

 Many projects receive state 
funding. Not concerned with 
P90 resolution on a low profit 
margin investment. 

 More concerned with 
modeling excess electricity 
and dispatchable loads for 
microgrids with med- to high-
contributions of wind energy.  
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Focus of Alaska Wind Resource Analysis 



 If we’re lucky, we can drive 
the met tower to our site 
with a truck. Other options 
include 4-wheelers, 
snowmobiles/sleds, brute 
manpower or helicopter 
(rare & costly). 

 Finding suitable anchors in 
permafrost, logging slash or 
rocky soils can be difficult. 

 

 Typical installation is a 34-
meter guyed tubular met 
tower collecting data at 
20m and 34m AGL for 
minimum of one year. 

 Sometimes conditions can 
be harsh (severe cold, 
driving rain, hungry 
mosquitoes). 
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Typical Alaska Wind Study 
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Met Tower Installations 



Portable met towers – Reconnaissance  
 For difficult to access 

remote sites. 

 Or install multiple 10-
meter towers 
simultaneously to identify 
the best location for a 
long term study 

 Tower costs ~ $1,000 

 Weighs 75 lbs. Fits in 
cargo hold of a bush 
plane. 

 Can be erected with two 
people and hand tools. 
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What we look for in a WRA 

Average Wind Speed @ 30 m: 6.499 m/s

Average Power Density @ 50 m: 513 W/m^2

Average Power Density @ 30 m: 400 W/m^2

Air Density: 1.340 kg/m^3

Weibull k: 1.71

Shear Factor: 0.175

Roughness Class: 0.265

Turbulence Intensity @ 15 m/s: 0.073

IEC Turbine Class: 3b

Wind Class @ 30 m: 4

Associated CF: 24.0%

Predicted CF: 28.9%

AEA Wind Data (Rich Stromberg)

Point Lay Wind Turbine

North Slope Borough

Application/Grant #

Siting

FAA Site A Site B FAA made a determination of 195 feet at 

Distance to airport 6688 Feet 2217 Site A - 195' was the max height requested

Airport elev 8 Feet 8 Site B maximum allowable is 162 feet AGL

Turbine elevation 17 Feet 5

Turbine hub height 50 Meters 37

Turbine rotor dia. 54 Meters 24

Turbine height 252.6216 Feet 160.7592

Slope ratio X:1 25.56364 20 min. 14.05306

USF&WS

Shadow Flicker

Land Ownership Y/N NW100 V27 EWT 54

Federal: 100 225 600

State: 21 27 54

Village: Y 1 1 1

Native Corp: Y 6 3 1

Native Allotment: Y 441 243 54 0

Private: 21 27 54 0

9261 6561 2916 0

15.435 9.72 4.86 #DIV/0!

Project site is far/near/inside a known habitat for birds/mammals? Nesting or wintering?

Very close (0.13 miles and closer) to  bird colony on Audubon shapefile. T&E species listed 

by the USFWS in the vicinity of the project area may include the short tailed albatross, polar 

bear, Steller’s eider, spectacled eider. Candidate species that may be found in the area 

include the yellow billed loon, Kittlitz’s murrelet, and the Pacific walrus. While NMFS lists 

marine T&E species, the bearded seal and ring seal may haul on beaches in the vicinity of 

the project area. ABR report states impacts to Steller’s eiders should be considered in all 

Consider structures within 1.4km radius.

Turbine site A is 0.5km north of the village and poses no risk of shadow flicker. Site B is 0.28km 

southwest of the nearest occupied buildings and will create shadow flicker effects across the entire 

village at various times of the year.

Turbine spacing

Rated power (kW)

Total area (sq. m.)

Area:kW

Rows of turbines

# of turbines in rows

Min. farm length (m)

Min. farm width (m)

Rotor diameter (m)



 One simple rule: Whereas 
anemometers can be heated, 
wind turbine blades are not. 

 Don’t delete icing data. Don’t 
replace with synthesized data. 

 Icing and hoar frost signals in 
your data accurately reflect 
your expected wind turbine 
output. 

 If you only deploy heated 
anemometers, you will mask 
icing losses in your WRA. 
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Let’s talk about icing 
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Still don’t believe us about icing? 
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Community-Scale Wind Energy in Alaska 

Alaska Renewable Energy Fund, Federal ITC/PTC and other public 
funding have stimulated all community/utility-scale wind projects in 
Alaska. 



 Monthly generation data from wind farm and other sources. 

 Projects with significant gaps from design modeling/predictions are 
investigated to identify root causes of gap. 

 Some systems lack sufficient SCADA to facilitate thorough study. 
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O&M Reporting Requirements 
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So how do all these systems perform? 

 Projects have been built in a 
range of wind classes. 

 Some projects have experienced 
long learning curves (equipment, 
O&M). 

 35% Net Capacity Factor is the 
upper end of Alaska 
performance even in Class 7 
winds. 

 (1) Curtailment due to lack of 
dispatchable loads and (2) 
remote O&M support are the 
two largest factors affecting NCF. 

 



 Successful projects 
 Can be of any installed capacity size, 

but are more common with very 
large projects on the Railbelt grid 
with low average wind energy 
contribution. 

 Projects where owner/operator has 
significant skin (50-85%) in the game 
all perform at a higher level. 

 Have integrated secondary loads 
large enough to prevent 
curtailment. 

 Have O&M staff sufficient to 
support their wind energy systems.  

 Have modern SCADA systems that 
drive improvement methods. 

 Struggling projects 
 Are found in some, but not all, small 

and hub communities. 

 Have minimal skin in the game (10% 
or less equity). 

 Did not sufficiently address secondary 
heat loads during the modeling and 
design phase, if at all. 

 Try to cut costs by limiting support 
staff, despite the greater fuel savings 
from keeping systems well 
maintained. 

 Either don’t have sophisticated 
SCADA, do not respond to operational 
data or do not share operational data 
to allow for identification of root 
causes and solutions.  

14 

High level observations from performance tracking 
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So how do all these systems perform? 

 AEA uses a Performance Against 
Goal (PAG) metric to better 
compare projects across 
disparate wind regimes. 

 The goal is established based on 
the original wind resource 
assessment (if any), the 
proposed annual output when 
requesting state funds, the final 
integrated design configuration 
and possible judging down if AEA 
believes the goal is not 
attainable for other reasons. 

 



 Net losses assumed to be too 
low – We all want 95-98% 
availability, but 80-82% 
(including array losses, 
curtailment, environmental) is 
best case in remote Arctic 
conditions where weather can 
delay spare parts and 
technicians by a week or 
more.  

 Modeling wind turbines that 
are not capable of operation 
at -40F. 

 

 Flagging icing signals and 
replacing with synthesized 
data will absolutely over 
predict your expected energy 
production.  

 If your system averages more 
than 8% wind contribution, 
you must identify and model 
specific dispatchable loads to 
accept excess energy. If not, 
then excess electricity should 
be deleted from your AEP 
estimate. 
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Mistakes that lead to WRA prediction error 



 Many communities can only accept the energy 
from two or three 100-kW turbines. If the 
turbine hub height is 37m, a 34-m met tower 
poses no problem.  

 A 50m met tower is certainly advised for taller 
turbines such as our EWT 900-kW turbines 
which have been installed on both 50 and 75m 
towers in Alaska. 

 High wind shear (>0.20) is a flag that our WRA 
may overestimate AEP, even when we can 
explain the source of the high shear (high 
surface roughness due to vegetation, terrain 
influences). 

 Rather than trying to guess a derating factor for 
higher AGL production estimates, the WRA 
report may instead recommend LIDAR or SODAR 
site validation as the next step before 
proceeding to turbine selection and design. 
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Prediction error – Wind shear 



 Lower level winds are driven by solar heating of the 
Earth’s surface, so winds increase throughout the 
day and subside at night. This coincides with typical 
village electrical load patterns. 

 Higher-level winds are dominated by stably 
stratified flows that sink down at night into the rotor 
swept area, but get pushed higher during the day as 
solar-induced turbulence picks up. This is opposite 
typical village electrical load patterns. 

 Using 20m and 30m data to extrapolate 75m AEP is 
actually quite reliable, but only for total annual 
production. 

 The time of day the higher wind energy is present 
and thus the amount that may be excess energy 
during any particular time step cannot be accurately 
predicted using a wind shear extrapolation.  

 Knowing the true diurnal pattern at your hub 
height is critical when designing secondary load 
systems on medium and high penetration wind-
diesel systems.  
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The other/Alaska problem with wind shear 



 Even though the health clinic 
(blue line - 549,925 kWh) uses 
almost 1.7X the amount of 
annual excess energy produced 
by the wind turbines (red line -
331,107), it is not large enough 
to handle all the excess energy 
when it occurs in the system. 

 Excess wind energy is a more 
stochastic model while a building 
heat load follows a more 
predictive pattern. 

19 

Dispatchable load considerations 



 AEA has worked to develop more accurate building and heat load models. 

 From annual heating fuel consumption and local temperature data (ASOS/AWOS), reliable hourly models 
can be derived. 

 Schools, clinics, community buildings use a simple model while water and wastewater systems have a 
more complex model. 
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Heat Load Modeling 
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Summary 

 Most Alaska wind resource studies are the first step in a planned, detailed conceptual 
design that considers the entire energy generation and distribution in a microgrid 
system. 

 During the one-year (or longer) wind data collection period, we should also be collected 
system wide electrical load data (min. hourly resolution) and identifying/modeling 
dispatchable heat loads in the community (water/wastewater systems, school, large 
community buildings). 

 Just because you have a good wind regime, a project may not be warranted if the 
existing transmission and generation system is not capable of reacting to variable wind 
energy. In some instances, there are no off-the-shelf wind turbine, diesel generation 
and energy storage components in the optimum size range to develop a viable 
integrated energy solution. 

 Commercial modeling software are designed for use in large-scale projects on the 
Lower-48 grid. Results must be scrutinized and modified to apply these tools to large 
contributions of wind on small grids in extreme operating environments.   
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What do Alaska systems need for better WRA?  

 Modeling methods that don’t require multiple 80-meter met towers of 
data (or cheating the tool to get it to spit out an answer). 
 Tools that accept our more limited data sets but still provide a result with a 

quantified higher uncertainty metric would be of use. 

 Wake flow and shadow flicker modeling methods geared toward the 
novice user on small scale projects (1 to a dozen turbines). 

 Offer Alaska village and hub community auto-fill options for modeling 
tools such as UVIG’s DG Toolbox Flicker Screening Tool and Feeder 
Simulator. 

 Develop modeling tool template projects that can be customized for a 
village system rather than having to start from scratch. 

 Data logging systems that are appropriately sized, low-cost and easy/fast 
to set up in harsh environments. (AEA is currently funding development.) 
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AKEnergyAuthority.org 
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