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The wind resource classification is specific for
both utility scale and rural applications and
applies to areas with low surface roughness.
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Original Philippines WindResource Assessment

Philippines - Northern Luzon
Most Favorable Wind Resource Areas

Completed in 2001, the

original wind map was L_.,.i,.;_;f:ff‘f’"j"‘f T

s v,z mw‘ ;&w '\'{_
conducted at 50m, 1km W% IALLD ik

- ) & 13
B A= [t G e P
s,

resolution, annual average - ) n
wind speed and power R T S

Ijti P )/
§

N0 NMankeyan )u .“.3;'” *cuimn

um -, wRamon, . . '
. \ - =¥ Palicia
Bacnotan, Balaoar = A
LAUNION { TFUGAO P"‘"G“- o Angadanan j :
. San Fernando 4 \ Echague ' [ ¢
Bauangy, BE\GLET‘ su-na, 1 " Cabarroquis ) ) }
‘;w"““", TRL
Nb EVA A, 5 T /
PANGASINAN  mgoa” " 1) -fm_o QUm Ciigirany
Alaminos 5 " v vizeava SEOR "
A §  xPumtia T\ S o H{IéIEF:INE
1699 Ungsyery  — »Dagupan Ta UEVA | % &% L2 / 160
. Bugalony v mreef " RVA |3 Nart .
San Cerlos”™ ™ Malasiqui Ui 2* "' AURORA

Used NREL Proprietary Re- P oS 3

120° N 121° 122° l

!! . Wind Power Classification 20100 20 40 060 80 100 Kiometars
n a yS I S M O e S Resource Potential Wind Power Wind Spood' The wind resource classification is specific for

Density at 30 at30m both utility scale and rural applications and
Utility  Rural W/,r:\ Y m m/s applies to areas with low surface roughness.

Marginal Moderate 100- 200
Moderate Good 200- 300
Good Excellent 300- 400

US Dept. of Energy - National
Renewable Energy Laboratory

Excellent 400- 600 NREL contacts:

Dennis Elliott
Marc Schwartz

PONOO L
DOOLOH
SomNon
“mooro>

e Wind speeds are based on a Weibull k value of 2.0

SR Haymes 08-MAR-2000 2.5

Innovation for Our Energy Future



Wind Resource Assessme@bnsiderations
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Important wind characteristics:

A Wind shear, spatial and temporal
variations, terrain influences

A Seasonal and diurnal wind patterns
A Wind direction and speed frequencie

A Turbulence and complex terrain
iInfluences

A Extreme weather events

New wind resource tools: A _ |
Best a_reas 6.5-7 m/s i CESSSSS" o = » i....;

A Greatly improved wind modeling AN LM I - = =

Best areas 7.5-8.2 m/s

A Computational based world wide wind data sets are available capaciyfaciors 10-45%
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A Validation of regional modeled wind speeds with tower based wing Spesd

m/s

measurement sites
A Better understanding of wind changes with height

A For some locations, virtual measurement can be obtained which
can help spur wind development
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High Resolution Wind Mapping

The nChangingo wind

1987 2000 2010

20 km resolution 1 km resolution 200 m resolution

30 m height 50 m height Multiple heights (80m)
No ground cover Basic ground cover Good ground cover
Minimal terrain data Good terrain data Excellent terrain data

With the new and expanded availability of data, increasing computational
power and better prediction models, the ability to conduct national wind
assessments has increased almost exponentially

This allows developers and policy makers to better assess potential
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Changes in Turbine Technology

Rapidly changing turbine technology focused on taller
turbine towers and larger turbine rotors (longer blades) are
changing the landscape of wind development.
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US Wind Resource

United States - Annual Average Wind Speed at 80 m
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Source: Wind resource estimates developed by AWS Truepower,
LLC for windNavigator®. Web: http:/Awww.windnavigator.com |
http://www.awstruepower.com. Spatial resolution of wind resource
data: 2.5 km. Projection: Albers Equal Area WGS84.

s&s. AWS Truepower E:ENREL

Where science delivers performance NATIONAL RENEWASLE ENERGY LABORATORY
50200 211

Innovation for Our Energy Future




Changes in Viable Wind Deployment

Area of the United States

with viable (30% capacity
& factor) wind development.
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