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DOE Wind and Water Power 
Technologies Office – Overview

Office Mission

• Lead the Nation’s efforts to accelerate widespread U.S. deployment of clean, 
affordable, and reliable renewable power from the full range of the nation's wind and 
water power resources to promote national security, economic growth, and 
environmental quality.

• Provide important contributions to the President’s call for cutting net U.S. greenhouse 
gas emissions 26-28 percent below 2005 levels by 2025 and generating 80% of United 
States’ power from clean energy sources by 2035. 

• Invest in high-risk, high-impact early-stage wind and water technology innovations 
that the private sector cannot adequately address on its own; and addresses key 
market deployment barriers and environmental performance challenges. 

Office RDD&D Portfolio

• Developing new options through Marine and Hydrokinetic (MHK) power

• Revitalizing the Hydropower and Pumped Storage Hydropower (PSH) industry

• Capitalizing on Wind Power resources – Land-based, offshore, and distributed

• Addressing Market Barriers to Deployment

 Environmental performance – Wildlife and ecosystem

 Competing uses – Radar, resource management, recreation

 Power to Market – Electric grid access and availability, valuing ancillary services
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Marine and Hydrokinetics (MHK) 
Resource Potential

MHK Energy Potential by Resource

Resource Theoretical Resource Technical Resource Technical Resource

TOT US TOT US CONUS

TWh/yr %US AEP(1) TWh/yr %US AEP(1) TWh/yr %US AEP(1)

Wave Energy (2, 3) 1594-2640- 39-65% 898-1229 22-30% 378-472 9-12%

Tidal Current Energy 445 11.0% 334-222 5.5-8.2% 15-22 0.4-0.5%

Ocean Current Energy 200 4.9% 45-163 1.1-4.0% 45-163 1.1-4.0%

River Current Energy 1381 34.1% 120 3.0% 100 2.5%

Total: 3620-4666 89-115% 1285-1846 31.6-45.2% 538-757 13-19%

Notes: (1) 2012 U.S. annual electrical energy consumption 4054 TWh/year; (2) The wave resource 
varies as a function of water depth. The wave resource is larger in deeper water further from shore. 
Ranges reflect distance from shore (50 miles) and 20m; or depth contours (200m or 50m) depending on 
location; (3) Based on a wave device installation packing density of 15 MW per km of wave front. 

Technical Total 

U.S. MHK 

Resources
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Marine and Hydrokinetics (MHK) 
Priorities

Technology Development

TECHNOLOGY ADVANCEMENT AND 
DEMONSTRATION

• Systems Performance Advancement 
Component Metric Validation

• MHK Laboratory Validation and Open 
Water Demonstration of Prototype 
Designs

COMPUTATIONAL MODELING AND 
ANALYSIS

• Wave Modeling Development and 
Validation

• Tidal Modeling Development and 
Validation

Market Acceleration & Deployment

RESOURCE CHARACTERIZATION AND 
ASSESSMENT

• Wave Resource Characterization

• Navy Test Site and Early Market 
Opportunity Resource 
Characterization

ENVIRONMENTAL RESEARCH AND RISK 
MITIGATION 

• Environmental Monitoring 
Instrumentation

• International Collaboration

• Database Accessibility

• User Tool Development
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Marine and Hydrokinetics (MHK)
Opportunities

U.S. Navy Wave Energy Test Site Demonstrations

• Two competitively awarded demonstrations at 
the U.S. Navy Wave Energy Test Site in Kaneohe, 
HI will support testing, evaluation, and 
comparison of close to full-scale wave energy 
conversion (WEC) systems for a period of 
approximately one year at water depths of 
approximately 60 and 80 meters.

• The resulting comparison of performance, 
reliability, and levelized cost of energy (LCOE) 
will help industry identify and focus on the most 
promising device archetypes.

Wave Energy Prize (WEP)

The DOE Wave Energy Prize is a public prize 
challenge designed to increase the diversity of 
organizations involved in Wave Energy Converter 
(WEC) technology development, while 
motivating and inspiring existing stakeholders. 
DOE envisions this competition will achieve 
game-changing performance enhancements to 
WEC devices, establishing a pathway to 
sweeping cost reductions on a commercial scale.

 The WEP will encourage the development of more 
efficient WEC devices that double the energy captured 
from ocean waves.

 A successful competition could jump-start private 
sector innovation critical to the country's long-term 
economic growth, energy security, and international 
competitiveness in the wave energy conversion sector.

 The WEP provides an opportunity for tank testing and 
evaluation of scaled WEC device prototypes at the U.S. 
Navy’s Maneuvering and Seakeeping Basin facility in 
Carderock, MD.

Oscillating water column device. 

(Ocean Energy USA)

Wave point absorber. 

(Northwest Energy Innovations)
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U.S. Hydropower
Decades of Significant and Reliable Contributions

HYDROPOWER HIGHLIGHTS

¶ Over the past 65 years
(1949-2013), hydropower 
provided 10.5% of 
cumulative U.S. power 
sector net generation (15.2 
of 149.2 billion MWh).

¶ Hydropower generation 
more than doubled (175% 
increase) in 20 years, from 
100TWh in 1950 to 275 TWh 
in 1970.

¶ Hydropower averaged 20%
of U.S. electric power sector 
net generation for a 27 year 
period, from 1949-1975.

¶ Hydropower provided 31% 
of U.S. electric power sector 
net generation in 1949.

¶ Hydropower provided an 
average of 6.8% of U.S. 
electric power sector net 
generation over the past 
decade (2004-2013).

¶ Hydropower generation has
averaged 275 TWh/year 
over the past 44 years
(1970-2013).
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U.S. Hydropower
Current State of the Industry

With 78GW of installed 

capacity in the U.S.: 

Hydropower provided 

7% of U.S. electricity 

generation in 2013

Hydropower provided 54% 

of all U.S. renewables 

generation in 2013

The United States 

hydropower industry 

employs more than 

300,000 people at more 

than 2,500 US companies

Hydropower is currently 

the largest renewable 

resource in the U.S., but 

there has been little new 

development in the past 

2-3 decades
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U.S. Hydropower
Resource Potential

Existing Water Resource Infrastructure
Greenfield

Development

Resources Existing Hydropower Non-Powered Dams
Undeveloped 

Streams

Opportunities ~4-10 GW (projected) 12 GW ~60 GW

New Hydropower Development 
(2014 Study)

Non-Powered Dams 
(2012 Study)
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Hydropower Program
Priorities

LOW-IMPACT NEW DEVELOPMENT (LIND) 

• Develop new technologies that will 
lower the cost of new hydropower

EXISTING HYDROPOWER 

• Increase generation from existing 
hydropower facilities

PUMPED STORAGE HYDROPOWER

• Assess and analyze modular pumped 
storage hydropower

MARKET ACCELERATION AND 
DEPLOYMENT

• Conduct environmental performance 
analysis and regulatory process 
improvement

Pumped storage hydropower has the 
potential to increase penetration of 

variable renewables

Grand Coulee Dam provides nearly 
$2 billion in annual economic activity

Significant potential exists for new low-
impact hydropower development

Improved sensor fish inform 
fish-friendly hydropower 

operation and development
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Opportunities for Low-Impact 
Hydropower Development

Dorena Lake Project on Corps of Engineers 

Non-powered Dam in Oregon, 2012 (7.5MW)

Powering Existing Non-Powered Dams

Tacoma-Ames Project in Colorado, 

2011 (upgraded from 8 to 12 MW)

Efficiency & Capacity Improvements at Existing Facilities

Youngôs Creek Hydro Project in 

Washington State, 2011 (7.5MW)

Development of “New” Hydro Sites

Swalley Valley Irrigation District Canal 
Project in Oregon, 2010 (0.75MW)

Canal and Conduit Projects

Adding Hydropower at Existing Water Resource Infrastructure
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Wind Power Industry
State of the Industry, U.S.

References:

1,5 DOE Energy Information Administration (EIA), Electric Power Monthly.

2 Federal Energy Regulatory Commission (FERC) Office of Energy Projects, Energy Infrastructure Update For December 2013 

3,4,6 American Wind Energy Association (AWEA) database and annual market report

7 Memorandum - Documentation of a Historical LCOE Curve for Wind in Good to Excellent Wind Resource Sites. Mark Bolinger 

and Ryan Wiser, Lawrence Berkeley National Laboratory (LBNL). June 11, 2012. UPDATED February 10th, 2014. 

• 4.5% of U.S. 2014 power 
generation1

• 42% of all 2012 U.S. power 
capacity additions, the 
highest of any resource 2

• Wind capacity more than 
doubled from 2008-2012 
(average of 8.7 GW/year) 3

• 57 GW wind capacity added 
from 2002 to 2013 4

• 10 states with > 10% wind
generation in 2013: Colorado, 
Idaho, Iowa, Kansas, Maine, 
Minnesota, North Dakota, 
Oklahoma, Oregon, and 
South Dakota 5

– Two states with >25% 
wind generation: Iowa 
(28.6%) and South Dakota 
(26.0%)

• Over 50,000 U.S. jobs in 
installation, manufacturing 
and operations 6

Key Facts

Revolution Now: The Future Arrives for Four Clean Energy 
Technologies. DOE. September 2014 (in press)

7
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Wind Energy Program 
Priorities

• Atmosphere to Electrons: Large scale field experiments in operating wind farms to measure wind inflow, rotor 
and drivetrain loading conditions, wake creation, wake propagation, and wake ingestion of downstream turbines. 
Scaled field experiments to study small scale flow structure of turbine inflow and wakes. High fidelity simulations 
linking the large scale physics of meso-scale flow to the smaller scale physics of wind plant and wind turbine 
inflow; this includes complex terrain effects and geographically regional flow variations. Development and testing 
of advance wind plant controls to optimize wind plant performance and LCOE reduction.

• Offshore Wind Demonstration Projects: In 2014, a competitive down-select was held and three projects were 
selected for continued funding to deploy innovative, grid-connected systems in federal and state waters by 
2017. These projects—located off the coast of New Jersey, Oregon, and Virginia—will help speed the deployment 
of more efficient offshore wind power technologies.  

• Maintain and Develop Critical Facilities: National Wind Technology Center (NWTC) – Controls Advanced  
Research Turbines (CART) and utility-scale research turbines and 2.5MW and 5.0MW dynamometer drivetrain 
test facilities coupled to a controllable grid interface; Clemson University Restoration Institute – 7.5MW and 
15.0MW dynamometer drivetrain test facility coupled to a grid simulator.

• Manufacturing: Wind-specific manufacturing R&D funding will enable much larger turbines for both land-based 
and offshore wind markets. This will include the designs, materials, and manufacturing processes to overcome 
existing transportation barriers and fabricate very large modular or onsite blades, towers, and generators. 

• Market Acceleration and Deployment: Increase siting certainty for wind by evaluating impacts and developing 
and testing of wildlife impact mitigation and deterrent technologies to reduce effects of wind power at 
operational wind facilities and demonstrate radar impact mitigation technologies.

• Grid Integration: Offshore wind grid impact study to better understand the resultant impact of adding offshore 
generation to existing and future planned U.S. grid infrastructure. Support activities in forecasting, development 
of stochastic models in wind and solar, and better determination of operating reserves due to variability and 
uncertainty of wind and solar technologies. 
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Wind Energy Program
Six Regional Resource Centers

Examples of Current Activities

Promoting consideration of new 
deployment opportunities in the Southeast 
summarized in new wind potential maps 
featuring technology improvements.

Supporting cities and counties in 
developing ordinances to manage wind 
energy deployment in the Midwest and 
Four Corners region.  

Ensuring accurate wind energy information 
is included in coal power plant retirement 
proceedings and energy imbalance market 
planning in the Northwest.

Promoting a regional approach to offshore 
wind planning in the Northeast.

Quantifying and communicating the 
impacts of offshore wind to Southeast rate 
payers.

Convening regional workshops to train 
small grid operators and address costs 
and reliability issues plaguing isolated 
grids and island communities in Alaska 
and the Northeast.

DOE’s Regional Resource Centers

• Provide accurate, impartial information about challenges facing 
wind deployment in their regions to aid in efforts to overcome or 
mitigate these challenges

• Use best practices in education and outreach to deliver this 
information to create an educated stakeholder community

• Work with decision-makers to ensure they have the tools to make 
informed decisions about wind energy projects and related policies 
in their jurisdictions.
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Wind Energy Program
Wind Vision

The Wind Vision Study Scenario consists of 10% by 2020, 20% by 2030, and 35% by 
2050 wind generation compared against a Baseline Scenario

In collaboration with over 250 participants from industry, academia, transmission operators and 
environmental stewardship organizations, the Wind Energy Program is analyzing a future wind 
deployment scenario to gain insight into potential wind impacts, both nationally and regionally

Wind power could achieve up to 35% of U.S. 
power generation by 2050,  with the following 
benefits:

• Reduction of lifetime GHG emissions of U.S. 
power generation;

• Reduction of criteria air pollutants (e.g. SOx, 
NOx, PM 2.5);

• Reductions of water consumption and 
withdrawal by power plants;

• Reductions in U.S. electricity rates; and

• Additions of U.S. wind related jobs in U.S. 
manufacturing, operations and induced jobs.
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Thank You!
Jose Zayas, Director

Wind and Water Power 
Technologies Office

For more information please see:
http://energy.gov/eere/wind/wind-program

http://energy.gov/eere/water/water-power-program

DOE Wind and Water Power 
Technologies Office

http://energy.gov/eere/wind/wind-program
http://energy.gov/eere/water/water-power-program

