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Text Box ES-1.
High-Level Wind Vision Roadmap Actions

1 Wind Power Resources and Site Characterization

Action 1.1 - Improve Wind Resource Characterization.
Collect data and develop models to improve wind forecast-
ing at multiple temporal scales—e.g., minutes, hours, days,
months, years. ;

Action 1.2 - Understand Intra-Plant Flows. Collect data and
improve models to understand intra-plant flow, including
turbine-to-turbine interactions, micro-siting, and array effects,

Action 1.3 - Characterize Offshore Wind Resources. Collect
and analyze data to characterize offshore wind resources
and external design conditions for all coastal regions of the
United States, and to validate forecasting and design tools
and models at heights at which offshore turbines operate.

2 Wind Plant Technology Advancement

Action 2.1 - Develop Next-Generation Wind Plant Tech-
nology. Develop next-generation wind plant technology for
rotars, controls, drivetrains, towers, and offshore founda-
tions for continued improvements in wind plant perfor-
mance and scale-up of turbine technology.

Action 2.2 - Improve Standards and Cettification Processes.
Update design standards and certification processes using
validated simulation tools to enable more flexibility in
application and reduce overall costs.

Action 2.3 - Improve and Validate Advanced Simulation
and System Design Tools. Develop and validate a compre-
hensive suite of engineering, simulation, and physics-based
tools that enable the design, analysis and certification of
advanced wind plants. Improve simulation tool accuracy,
flexibility, and ability to handle innovative new concepts.

Action 2.4 - Establish Test Facilities. Develop and sustain
world-class testing facilities to support industry needs and
continued innovation.

Action 2.5 - Develop Revolutionary Wind Power Systems.
Invest research and development (R&D) into high-risk,
potentially high-reward technology innovations.

3 Supply Chain, Manufacturing and Logistics

Action 3.1 - Increase Domestic Manufacturing Competi-
tiveness. Increase domestic manufacturing competitiveness
with investments in advanced manufacturing and research
into innovative materials.

Action 3.2 - Develop Transportation, Construction, and
Installation Solutions. Develop transportation, construction
and installation solutions for deployment of next-generation,
larger wind turbines.

Action 3.3 - Develop Offshore Wind Manufacturing and
Supply Chain. Establish domestic offshore manufacturing,
supply chain, and port infrastructure.

4 Wind Power Performance, Reliability, and Safety

Action 4.1 - Improve Reliability and Increase Service Life.
Increase reliability by reducing unplanned maintenance
through better design and testing of components, and
through broader adoption of condition monitoring systems
and maintenance.

Action 4.2 - Develop a World-Class Database on Wind
Plant Operation under Normal Operating Conditions.
Collect wind turbine performance and reliability data from
wind plants to improve energy production and reliability
under normal operating conditions.

Action 4.3 - Ensure Reliable Operation in Severe Operating
Environments. Collect data, develop testing methods, and
improve standards to ensure reliability under severe oper-
ating conditions including cold weather climates and areas
prone to high force winds.

Action 4.4 - Develop and Document Best Practices in Wind
0&M. Develop and promote best practices in operations
and maintenance (O&M) strategies and procedures for safe,
optimized operations at wind plants.

Action 4.5 - Develop Aftermarket Technology Uparades
and Best Practices for Repowering and Decommissioning.

- Develop aftermarket upgrades to existing wind plants and
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establish a body of knowledge and research on best prac-
tices for wind plant repowering and decommissioning.

Continues next page.
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Introduction to
the Wind Vision

Summary
The Wind Vision consists of four components:

Documentation of the current state of wind
power in the United States and identification
of key accomplishments and trends over the
decade leading up to 2014 (Chapter 2);

Exploration of the potential for wind power
to contribute to the future electricity needs
of the nation, including objectives such as
reduced carbon emissions, improved air
quality, and reduced water use (Chapter 3);

Quantification of costs, benefits, and other
impacts associated with continued deploy-
ment and growth of U.S. wind power
(Chapter 3); and

Identification of actions and future achieve-
ments that could support continued growth
in the use and application of wind-generated
electricity (Chapter 4).

The Wind Vision and its associated analysis
represent a technical update and expansion
of a U.S. Department of Energy (DOE) report
published in 2008, 20% Wind Energy by 2030
—Increasing Wind Energy’s Contribution to
U.S. Electricity Supplyim (hereafter referred to
as 20% Wind Energy by 2030). Major changes
have occurred in the electric power sector
since the 2000s, when 20% Wind Energy by
2030 was published. In particular, there have
been substantial reductions in existing and
projected fuel costs for natural gas-fired
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Text Box 1-2.
Economic and Environmental Benefits of U.S. Wind Power through 2013

were 560 domestic wind-related manufacturing
facilities at the end of 2013 [8].

Affordable Energy: Power Purchase Agreements
for land-based wind energy negotiated from
2011-2013 averaged about $30-$40/megawatt-
hour (MWh), with regional variation from about
$20to $80/MWh 71 (2013%). These costs included
policy support such as the PTC.

Greenhouse Gas Reductions and Fossil Fuel
Displacement: Estimates indicate wind power
displaced 115 million metric tonnes of carbon
dioxide nationally in 2013. Major utility companies

Employment and Local Economic Benefits:
By the end of 2013, approximately 50,500

individuals were employed directly in the wind
equipment supply, construction, and operation
sectors, with 17,400 of these in the manufacturing
sector (81 In the 39 states with utility-scale wind
deployment, wind plants create permanent

jobs for site operations and provide local tax and
lease payments.

Domestic Manufacturing: A growing portion of the
equipment used in U.S. wind power projects since
2008 has been sourced domestically [71. According
to the American Wind Energy Association, there

have reported fleet-wide greenhouse gas
reductions and have attributed these reductions in
part to existing wind capacity f2s).

Reduced Water Consumption: During the Texas
drought of 2011, some fossil power plants could
not be operated because of shortages of cooling
water. While this was occurring, the wind plants

in Texas operated reliably and helpéd to maintain
dependable electric service for customers of

the Electric Reliability Council of Texas 26, 27].
National estimates indicate wind saved 36.5 billion
gallons of water use within the electric power
sector in 2013 (28].

1.2 Understanding the Future

Potential for Wind Power

For the Wind Vision, economics-based electric sector
modeling is used to establish a credible scenario
from which costs and benefits could be calculated
(Chapter 3).

This initial analysis includes a BAU Scenario and a
series of sensitivities focused on wind costs, fossil
fuel costs, and electricity demand. Analysis of wind
deployment in these scenarios is conducted using the
National Renewable Energy Laboratory’s Regional
Energy Deployment System (ReEDS) capacity expan-
sion model, and is designed to inform the project
team of the economic potential for wind based on
changes in fundamental electric sector variables and
assuming policy as of January 1, 2014.3

The National Renewable Energy Laboratory’s ReEDS
model is an electric sector capacity expansion

model that calculates the competing costs of dif-
fering energy supply options and selects the most
cost-effective solution. Model results are based on
total system costs, including transmission, system
planning, and operational requirements. ReEDS uses
detailed spatial data to enable comparative electric-
ity sector cost evaluation based on local costs and
regional pricing. The model optimizes the construc-
tion and operation of electric sector assets to satisfy
regional demand requirements while maintaining grid
system adequacy. ReEDS uses its high spatial

5. The federal production tax credit remains expired, state renewable portfolio standards policies are as written as of January 1, 2014, and
the U.S. Environmental Protection Agency’s Clean Power Plan is not modeled. Pending regulatory palicies, including the Cross State Air
Pollution Rule, Mercury Air Toxics Standard, and others, are captured only implicitly through announced coal plant retirements.
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