Improving Resource Assessment for Distributed Wind
To address the shortcomings in the current generation of distributed wind
resource assessment and performance estimation tools, the U.S. Department
of Energy has funded a multilab team to focus on improving wind resource
assessment to meet the needs of the distributed wind industry and will develop
a computational framework that can be used by the community to accurately
estimate project performance and improve turbine reliability models.

Distributed Wind Opportunity in the United States:

Distributed Wind Challenges:

• 1 GW of distributed wind capacity installed today
• Technically feasible for ~49.5 million distributed wind sites
• Economically viable for 48 GW by 2030.

• Lack of meteorological measurements
• Lack of nationally available high-ÿdelity wind resource data sets
• Imprecise tools for estimating project performance.

Approach:

1

National Wind Resource Data sets: Distributed wind projects typically lack
su˜cient funding and time to conduct measurements at proposed project sites.
Therefore it is imperative that the industry have access to free or low-cost data that
can be used as “virtual” met masts.
a. Data sets evaluated:
i. Merra2
ii. Global Wind Atlas
iii. Wind Integration
National Dataset
(WIND) Toolkit.

b. Conclusions: National Renewable Energy
Laboratory WIND Toolkit should be further
developed to provide an improved, validated
wind resource data set that is:
i. 20 yr
ii. Bias corrected
iii. Includes uncertainty quantiÿcation.

2

3

Flow Modeling Tools: These face similar challenges to those present in the wind
resource data sets–they are too costly, too complicated to use, inaccurate, or are
conÿned to speciÿc regions or turbine technologies.
a.
i.
ii.
iii.
iv.
v.
vi.

Commercial tools evaluated:
System advisor model
WAsP online
WindCAD
WindNinja
Continuum
OpenWind.

b. Conclusions:
i. Need better wind resource data set to
be able to validate models
ii. Need obstacle models to be added to
many tools
iii. Need to develop modeling chain to
provide time series wind resource data
for any U.S. location.

High-Fidelity Modeling: When obstacles are modeled in commercial distributed
wind resource tools, they are typically evaluated using a simple 2D model or not
represented at all. This former approach fails to adequately capture the e°ects of
broader obstacles and provides no information on the resulting turbulence.
a. Improving velocity deÿcit model around obstacles
(e.g., Perera).
b. Communications and outreach to state and local planning
and permitting authorities.

For more information, contact NREL Principal Investigator Heidi Tinnesand:
Heidi.Tinnesand@nrel.gov
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