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Wind Energy Major Programmatic Goals and Endpoint Targets

The Wind Energy Program aims to accelerate widespread U.S. deployment of clean, 
affordable, reliable, and domestic wind power to promote national security, economic growth, 
and environmental quality. Program RDD&D activities are applicable to utility -scale land and
offshore wind markets, as well as distributed turbinesτtypically interconnected on the 
distribution grid at or near the point of end-use. Achieving LCOE goals will support 
deployment of wind at high penetration levels, sufficient to meet up to 20% of projected U.S. 
electricity demand in 2030, and up to 35% in 2050, compared to 4.8% of demand in 2015.

Wind Energy Programmatic Impact

Å Optimize wind plant cost of energy reduction through complex aerodynamics R&D, 
advanced component development, wind plant reliability improvement and 
resource characterization 

Å Establish a competitive U.S. offshore wind industry through offshore 
system development and demonstration

Å Optimize grid integration and transmission for wind systems through 
integration studies and operational forecasting tool development

Å Eliminate and reduce market barriers through accelerated siting and deployment strategies

Wind Energy 2017 Targets Towards Programmatic Goals

Å Reduce the unsubsidized market LCOE for utility -scale land windenergy systems from a 
reference wind cost of $.074/kWh in 2012 to $.057/kWh by 2020 and $.042/kWh by 2030*

Å Reduce the unsubsidized market LCOE for offshore fixed-bottom wind energy systems from 
a reference of $.20/kWh in 2010 to $.167/kWh by 2020 and $.136/kWh by 2030*

Wind Energy Program
Overview

* For Programmatic purposes, all costs are reported at a 7% discount rate.



6 | Energy Efficiency & Renewable Energy eere.energy.gov

Three Major Focus Areas

Advanced 
Technology 

Demonstration

Market Barrier 
Removal

Technology
Development

Historic Investments in Offshore Wind
DOE Funding since 2009

$70M $16.5M$7.5M $26.5M $168M

World-
Class Test 
Facilities

FOA 112 
(FY09)
Clemson 
15 MW 

Dynamometer

Massachusetts
Large Blade Test 

Facility 
(to 90m) 

Next 
Generation 
Drivetrain 

R&D
FOA 439
(FY11)

Aggressively 
Targets Key 

Cost 
Components

Developing 
Innovative 
Technology

FOA 415
(FY11)

Computational 
Tools

Turbine Design

Marine Systems 
Engineering

Removing 
Market 
Barriers

FOA 414
(FY11)

Siting and 
Permitting

Infrastructure 
Studies

Resource 
Planning

Demo 
Projects

FOA 410
(FY12-18)

Advanced 
Technology 
Deployed on 

Demonstration 
Scale 

Partnerships with 
50% Cost Share
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Historic Investments in Offshore Wind
Key Milestones

2009 2015

ARRA Funding of 
Test Facilities

DeepCWind 
Consortium

National OSW Strategy 
(2011)

Deployment of 
UMaineVolturnUS

DOE Lidar Buoys

Demonstration 
Projects Initiated

Wind Vision 
Report

Technology and 
Market Barrier 

Funding Opportunities

Tomorrow

National Offshore 
Wind Strategy (2016)
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Current Activities
Offshore Wind Demonstration Projects

DOE seeks to demonstrate offshore wind 
innovations at multi-megawatt scale to reduce the 
cost of energy and address regional challenges and 
opportunities, expediting development of the US 

offshore wind industry ($168M)

The three selected projects, are all demonstrating 
unique innovations aimed at lowering the cost of 
energy. 

ÅCƛǎƘŜǊƳŜƴΩǎ 9ƴŜǊƎȅ όbŜǿ WŜǊǎŜȅύ 
τ Twisted jacket foundation
τ Demonstration of wake effects and steering

Å University of Maine
τ Floating concrete semisubmersible

Å LEEDCo

τ Monobucket(monopile with suction bucket) to 
resist surface ice conditions of the Great Lakes

Potential for Collaboration/Data Sharing
ÅHighly instrumented platforms
ÅProject cost data Floating 

foundation

Fixed-bottom 

foundation
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Offshore Wind Energy
FY 2017 Priorities

Offshore Wind R&D Consortium
Å FOA to jump start the U.S. offshore wind industry by means of a joint industry project (JIP) with industry, 

academia, and national laboratories to accelerate fundamental R&D targeted at U.S.-specific offshore wind 
technology barriers, including:
τAdvanced substructure technology to address unique U.S. site conditions, e.g. deep water, and operating 

and extreme conditions 
τ Technology to enable reduction of installationŎƻǎǘ ŀƴŘ ǊƛǎƪǎΣ ŜΦƎΦ ΨŦƭƛǇ-ǳǇΩ ǘǳǊōƛƴŜǎ ŀƴŘ ǎƻǳƴŘ ƳƛǘƛƎŀǘƛƻƴ
τTechnology that enables less on-site O&M intervention, e.g. prognostic health monitoring
τDesign standards development for the extreme marine conditions unique to U.S. waters 
τ Technologies to address turbine-turbine wake interaction

Offshore Wind Demonstration Projects
ÅContinue sixth year of FY 2012 Offshore Wind Advanced Technology 

Demonstration Project FOA, to support the establishment of a 
competitive U.S. offshore wind industry through the development 
and demonstration of innovative offshore wind technologies with 
the potential to lower the cost of offshore wind energy in the U.S.

Offshore Wind Plant Optimization ςAtmosphere to electrons (A2e)
Å Improve the performance and reliability of next-ƎŜƴŜǊŀǘƛƻƴ άǎƳŀǊǘ 
ǿƛƴŘέ Ǉƭŀƴǘǎ by investigating systems-level interactions influenced 
by atmospheric conditions and turbine-turbine wake interactions. 

Offshore Wind Market Acceleration and Deployment
ÅDevelopment of technologies for monitoring wind-wildlife interactions in the offshore wind space and 

information aggregation and dissemination through the Tethys database and international WREN initiative.
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National Offshore Wind Strategy
DOE-DOI Collaboration

ÅFive year dual-agency update of the 2011 
Strategy published in September 2016

ÅReflecting on the implementation and 
outcomes of the 2011 Strategy

ÅBuilding upon the Wind Visionroadmap 
and stated benefits of offshore wind

ÅUtilize and reflect on industry feedback 
through DOE Request for Information (July 
ΨмрύΣ 5hL wŜǉǳŜǎǘ ŦƻǊ CŜŜŘōŀŎƪ όWŀƴǳŀǊȅ 
ΨмсύΣ ŀƴŘ 5h9-5hL ²ƻǊƪǎƘƻǇ ό5ŜŎ Ωмрύ

ÅShowcase the value of offshore wind 
utilizing new analysis from NREL

ÅGuide federal investment and regulation 
implementation over the coming five years

National Offshore Wind Strategy: 
Facilitating the Development of the Offshore 
Wind Industry in the United States. Released 

September 9, 2016
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ÅOffshore Wind Represents a Significant 
Opportunity for the Nation

ï Technically accessible resource with ample space 
available for lease (2,058 GW)

ï Electricity demand growth and power plant 
retirements create a significant market opportunity 
for new generation

ï Potential to achieve competitive cost

ÅKey Challenges Remain

ï Reducing technology costs and risks

ï Ensuring efficient, effective regulatory construct

ï Supporting effective stewardship of the 
environment and public space

ïLƳǇǊƻǾƛƴƎ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ƻŦŦǎƘƻǊŜ ǿƛƴŘΩǎ ōŜƴŜŦƛǘǎ

ÅRobust and Credible Plan for Federal Action

ï Over 30 DOE and DOI initiatives to address 7 action 
areas and three strategic themes

National Offshore Wind Strategy 
Key Takeaways

Overlapbetween LCOE 

and LACE indicates 

possibility for Economic 

Potential at some 

offshore wind sites

COD 2015

COD 2022

COD 2027
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National Offshore Wind Strategy 
The Benefits
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Thank you.





Industrial Innovation and 
Partnerships

National Science Foundation

Directorate for Engineering 

Offshore Wind Workshop
Washington, DC

Barry W. Johnson
Acting Deputy Assistant Director

September 20, 2016
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Mission

} άǘƻ ǇǊƻƳƻǘŜ ǘƘŜ ǇǊƻƎǊŜǎǎ ƻŦ 
science; to advance the national 
health, prosperity, and welfare; 
to secure the national defense; 
ŀƴŘ ŦƻǊ ƻǘƘŜǊ ǇǳǊǇƻǎŜǎΦέ

Vision

} ά! bŀǘƛƻƴ ǘƘŀǘ ŎǊŜŀǘŜǎ ŀƴŘ 
exploits new concepts in science 
and engineering and provides 
global leadership in research and 
ŜŘǳŎŀǘƛƻƴΦέ

NSF Strategic Goals

Å Strategic Goal 1: Transform the frontiers of science and engineering.

Å Strategic Goal 2: Stimulate innovation and address societal needs 
through research and education.

Å Strategic Goal 3: Excel as a federal science agency.

1
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Emerging Frontiers and 
Multidisciplinary Activities 

(EFMA)
Office Head Sohi Rastegar

Assistant Director
Grace Wang (Acting)

Deputy Assistant Director
Barry W. Johnson (Acting)

Chemical, 
Bioengineering,
Environmental, 
and Transport 

Systems
(CBET)

DD: JoAnn Lighty

Civil, 
Mechanical, and 
Manufacturing 

Innovation
(CMMI)

DD: Deborah 
Goodings

Electrical, 
Communications, 

and Cyber 
Systems
(ECCS)

DD: Filbert 
Bartoli

Engineering
Education and

Centers
(EEC)

DD: Mario Rotea

Industrial
Innovation and

Partnerships
(IIP)

DD: Graciela 
Narcho (Acting)

Senior Advisor for
Science and Engineering

Mihail Roco

Program Director for 
Evaluation and Assessment

Alexandra Medina - Borja

Operations Officer
Judy Hayden
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} Innovations at the Nexus of Food, 
Energy, and Water Systems

} Risk and Resilience

} Clean Energy Technology

} Cyber-Enabled Materials, 
Manufacturing, and Smart 
Systems

ƁAdvanced Manufacturing

} Smart and Connected 
Communities

} National Nanotechnology 
Initiative

} Understanding the Brain 

ƁBRAIN Initiative 

} Broadening Participation

ƁNSF INCLUDES: Inclusion across 
the Nation of Communities of 
Learners that have been 
Underrepresented for Diversity in 
Engineering and Science 

} National Strategic Computing 
Initiative

} Innovation Corps (I-Corps)

2
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Program FY 2014 
Actual

FY 2015 
Actual

FY 2016 
Estimate

FY 2017 
Request

CleanEnergy R&D $351.07 $356.02 $371.45 $512.22

Note: Dollars in Millions

Å .3&ȭÓ ÃÌÅÁÎ ÅÎÅÒÇÙ ÐÏÒÔÆÏÌÉÏ ÓÕÐÐÏÒÔÓ ÒÅÓÅÁÒÃÈ ÁÎÄ ÅÄÕÃÁÔÉÏÎ ÉÎ ÉÎÎÏÖÁÔÉÖÅ 
renewable and alternative energy sources for electricity (solar, wind, wave, 
geothermal) and fuels (chemical and biofuels).

Å NSF funding also addresses the collection, conversion, storage, and distribution of 
energy from diverse power sources, including smart grids; the science and 
engineering of energy materials; and energy use and efficiency, including for 
computing systems.

Å Clean energy research addresses our advancement toward reliable and sustainable 
energy resources and systems that preserve essential ecosystems and environmental 
services, promote positive social and economic outcomes, and prepare society to 
responsibly adopt them. 



Industrial Innovation and 
Partnerships

} GOALI ςGrant Opportunities for 
Academic Liaison with Industry

} IUCRC ςIndustry University 
Cooperative Research Centers

} PFI:BIC ςPartnerships for Innovation: 
Building Innovation Capacity

} I-Corps ςInnovation Corps

} PFI:AIR-TT ςPartnerships for 
Innovation: Accelerating Innovation 
Research-Technology Transfer

} PFI:AIR-TT ςPartnerships for 
Innovation: Accelerating Innovation 
Research-Research Alliance

} SBIR/STTR ςSmall Business Innovation 
Research / Small Business Technology 
Transfer
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Universities
Ɓ University of Massachusetts at Lowell

Ɓ University of Texas at Dallas

2
3

Research Topics
Ɓ Composites and blade manufacturing

Ɓ Foundations and towers

Ɓ Structural health monitoring, non-destructive 
inspection, and testing

Ɓ Wind farm modeling and measurement campaign

Ɓ Control systems for turbines and farms

Ɓ Energy storage and grid integration



Barry W. Johnson, Ph.D.

Acting Deputy Assistant Director

Directorate for Engineering

National Science Foundation

Email: bwjohnso@nsf.gov
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Welcome

Andreas Reuter

© Fraunhofer
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© Fraunhofer

Short profile of Fraunhofer IWES North-West

Prof. Dr.-Ing. Andreas Reuter

Wind energy from material development to grid connection  

ú 15 million

150 employees

Bremerhaven, Oldenburg, Bremen, Hanover

Managing Director   

Research spectrum

Operational budget 2015 

Staff

Located in

Investments to date in the 
establishment of infrastructure ú 60 million

Strategic Alliance with ForWind and the German 

Aerospace Center (DLR)
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© Fraunhofer

Fraunhoferôsbusiness model:

Focus on industry as a factor for success

67 Fraunhofer institutes in Germany

More than 24,000 employees, mainly with an academic background

in natural or engineering sciences

ú 2.1 billion annual research budget

Type of research

Technical prototypes,  

pilot installation

Development

Applied research

Application-oriented

basic research

Basic research

100% public

Industry

Fraunhofer company

100% private

Financing

Universities
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Accelerated time to market through realistic testing

Rotor blade test hall up to 90 meters

Testing of design prototypes prior to series production

Max. static bending moment 115,000 kNm; max. dynamic bending moment: +/- 30,000 kNm

DyNaLab with 10 MW drive performance / peak 15 MW

Nominal torque: > 8.6 MNm

Rotor load application unit for dynamic bending moments, thrust and radial forces

Artificial grid: 44 MVA installed inverter power

Support structure test center

Testing of fatigue behavior of foundations and support structures

Scale 1:10 to 1:3.5

© Fraunhofer

Adwen GmbH
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© Fraunhofer

Research with added value

Field measurements, 

computational fluid dynamics 

and wind farm simulation

Rotor

Drive train 

and grid connection

Support structures, 

foundations and assessment 

of soil conditions
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Support structures, foundations and

assessment of soil conditions

Support structures & foundations

Experimental model testing on foundation elements and substructures

Numerical calculation and simulations

Development and testing of environmentally friendly construction methods

Simulation of the structureôs dynamic and fatigue behavior under the long-term 

cyclic influence in ñtime lapseò

© Fraunhofer

Geotechnical measurement and consulting service

Evaluation of the subsoil with multi-channel seismic for improved dimensioning 

of support structures

Drilling campaigns, in-situ soil exploration and geotechnical laboratory testing 

of seabed samples
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Rotor

Aerodynamic modeling

Optimization of aerodynamic characteristics, e.g., adjustable flaps, trailing 

edge

Numerical simulation of flow effects with OpenFOAM

Wind field generator based on the continuous time random walk model

Qualification of composite materials and components

70- and 90-meter testing facility certification approval

Accredited testing of specimens and components

Industrialized manufacturing

Experimental tests in the ñBladeMakerñ demonstration center

Validation testing of manufacturing processes and materials

CNC-controlled production cell with 2 cooperating 6-axis gantries

© Fraunhofer
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Drive trains and grid connection

Technical reliability of mechatronical systems

Identification and certification of the electrical characteristics of

wind turbines as generating units in the laboratory and high resolution,        

electrical measurements of generator converter interfaces

Pitch bearings and drives for ñcontinuous individual pitch controlò

Planning and implementation of system tests, accelerated lifetime tests

Model validation

© Fraunhofer


