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Purpose

On

Tuesday, July 14, 2009 the House Committee on Science and Technology, Sub-

committee on Energy and Environment will hold a hearing entitled “New Roadmaps
for Wind and Solar Research and Development.”

The Subcommittee’s hearing will receive testimony on H.R. 3165 sponsored by
Rep. Tonko to authorize a comprehensive research, development, and demonstration
program to advance wind energy technologies. The hearing also will examine the
status of solar energy research and development programs and the need for a com-
prehensive plan to guide future solar R&D, including advanced manufacturing tech-
niques for solar equipment.

Witn

esses

Mr. Steve Lockard is CEO of TPI Composites and Co-Chairman of the
American Wind Energy Association (AWEA) Research & Development Com-
mittee. Mr. Lockard will testify on the findings of a recent AWEA report on
wind energy research and development needs.

Mr. John Saintcross is an Energy and Environmental Markets Program
Manager at the New York State Energy Research and Development Author-
ity. Mr. Saintcross will discuss the current challenges associated with using
wind energy systems to meet New York State’s renewable portfolio standard.

Dr. Andrew Swift is Director of the Wind Science and Engineering Research
Center at Texas Tech University. Dr. Swift will testify on ways to best inte-
grate academic, governmental, and private sector resources to advance wind
energy and wind forecasting technologies.

Mr. Ken Zweibel is the Director of the George Washington University Solar
Institute. Mr. Zweibel will testify on the current status of solar energy tech-
nology and the potential for this resource to have a much larger impact in
the Nation’s energy portfolio.

Ms. Nancy Bacon is a Senior Advisor for United Solar Ovonic and Energy
Conversion Devices, Inc. Ms. Bacon will testify on the private sector’s view
of the federal role for solar energy research and development in manufac-
turing and materials.
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Figure 1: United States Wind Resource Map at an elevation of 50 meters. Produced by the National
Renewable Energy Laboratory in May 2009.

Background

Wind Energy Research and Development Needs

Current U.S. land-based and offshore wind resources are sufficient to supply the
electrical energy needs of the entire country several times over according to a De-
partment of Energy report published in May 2008 entitled: 20% Wind Energy by
2030. A map of these resources produced by the National Renewable Energy Labora-
tory (NREL) can be found in Figure 1. A further illustration of the large wind re-
source potential in the U.S. can be found in Table 1. Factoring in environmental
and other relevant land use exclusions, Pacific Northwest National Laboratory de-
termined that the top 12 states in wind energy potential (in order: North Dakota,
Texas, Kansas, South Dakota, Montana, Nebraska, Wyoming, Oklahoma, Min-
nesota, Iowa, Colorado, and New Mexico) could theoretically produce more than dou-
ble the U.S.’s current annual generation of electricity.



Top Twenty States for Wind Energy Potential in billion kWh/year

1. North Dakota 1,210 11. Colorado 481
2. Texas 1,190 12. New Mexico 435
3. Kansas 1,070 13. Idaho 73
4. South Dakota 1,030 14. Michigan 65
5. Montana 1,020 15. New York 62
6. Nebraska 868 16. lllinois 61
7. Wyoming 747 17. California 59
8. Oklahoma 725 18. Wisconsin 58
9. Minnesota 657 19. Maine 56
10. lowa 551 20. Missouri 52

Table 1: Top 20 states for wind energy potential as measured by annual
energy resource in billions of kWhs, factoring in environmental and land use
exclusions for wind class 3 and higher. For comparison, total U.S. electric
generation in 2007 was 4,157 billion kWh. Sources: DOE Energy Information
Administration and “An Assessment of the Available Windy Land Area and
Wind Energy Potential in the Contiguous United States”, Pacific Northwest
National Laboratory, 1991.

However to expand from today’s proportion of electric generation from wind (less
than two percent) to a scenario where the U.S. generates 20 percent or more of its
power from wind energy would require several significant advances including: im-
proved wind turbine technology, improved wind forecasting capability, improved en-
ergy storage, and expansion of transmission systems to deliver wind power from re-
source centers to centers of population. In turn, these changes in the power genera-
tion and delivery process may involve changes in manufacturing, policy develop-
ment, and environmental regulation.

Overall performance of wind energy systems can be substantially improved to be-
come more efficient, cost-effective, and reliable. Fundamental technical issues re-
main even while wind power is competitive with coal and other conventional forms
of energy in some markets. As a follow-up to DOE’s wind energy report the AWEA
Research and Development Committee produced a detailed Action Plan to 20% Wind
Energy by 2030 in March 2009. This plan proposed $217 million in annual federal
funding combined with a $224 million industry/state cost share to support specific
research and development programs which the AWEA Committee believes are nec-
essary to meet a goal of providing 20 percent of America’s electricity from wind by
2030.

This would be a significant increase from the DOE wind program’s current annual
budget of roughly $50 million, notwithstanding the one-time expenditure of $118
million currently identified by the Department for additional wind research and de-
velopment activities from the American Recovery and Reinvestment Act of 2009. In
recent years much of the federal wind program has focused on testing and evalua-
tion of commercial turbines rather than advanced research, leading to gaps in our
national wind R&D portfolio. There is broad consensus among government, aca-
demic, and industry leaders that research areas in which greater federal support
could have a considerable impact include:

e new materials and designs to make larger, lighter, less expensive, and more
reliable rotor blades;

e advanced generators to improve the efficiency of converting blade rotation to
electric power;
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e automation, production materials, and assembly of large-scale components to
reduce manufacturing costs;

o low-cost transportable towers greater than 100 meters in height to capitalize
on improved wind conditions at higher elevations;

e advanced computational tools to improve the reliability of aeroelastic simula-
tions of wind energy systems; and

e advanced control systems and blade sensors to improve performance and reli-
ability under a wide variety of wind conditions.

Wind energy forecasting is another important area of concern identified in the
AWEA plan and by producers and users of relevant data provided by the National
Weather Service. Current observational networks in the U.S. are relatively sparse
and widely spaced for the purposes of forecasting for wind energy activities. These
networks emphasize data collection at a height of 10m or less above the surface
compared to today’s typical wind turbine hub height of roughly 80m. This makes
it difficult to detect and forecast weather events such as large wind speeds over
short time periods. In addition, collaborative field and computational modeling re-
search is considered necessary in strategic areas of the country to better detect and
forecast complex flow regimes that lead to unexpected turbine outages, long-term
turbine performance issues, and wind forecasting errors.

New Directions for Solar Technology Development

Solar energy constitutes the largest global energy resource. Currently the Bureau
of Land Management (BLM) has 158 active solar applications, covering 1.8 million
acres with a projected capacity to generate 97,000 megawatts of electricity on the
public lands that have been fast-tracked for renewable energy development in six
western states. These BLM solar projects could provide the equivalent of 29 percent
of the Nation’s household electricity use. In addition, the United States Geological
Survey (USGS) estimates that 48 percent of freshwater withdrawals in 2000 were
used for electric power generation. The combination of life-cycle analysis of carbon
emissions with this land and water usage data has resulted in a boom in the growth
of applications for solar energy projects on public and private lands and on residen-
tial, commercial, and municipal sites. An array of solar technologies are currently
available for use in lighting, heating, and cooling (air or water) as well as to gen-
erate electricity on a wide range of scales from the residential level to utility-scale
installations.

The solar industry faces a number of challenges to achieving a significant, stable
domestic energy supply for U.S. consumers while meeting greenhouse gas emission
reduction targets. Reaching these goals will require the coordination of the solar re-
search and manufacturing supply chains. The U.S. solar industry faces a number
of barriers to entry in energy markets. Utilities are justifiably risk-averse and need
access to best practices and expertise in order to efficiently integrate solar loads es-
pecially in urban areas. Some examples of this were identified in the April 2009
NREL publication: Photovoltaic Systems Interconnected onto Secondary Network Dis-
tribution Systems—Success Stories. In addition, there are additional opportunities
for the solar manufacturing industry to make large gains through technological ad-
vancement.

The United States has a long history of leadership in solar energy technology, in
part due to development of photovoltaic technologies for space applications. How-
ever, in recent years other nations have come to dominate the solar market through
aggressive policy and favorable market conditions. Spain and Germany installed the
largest amounts of solar energy capacity in 2007 and 2008. And China, Korea, and
Taiwan continue to show significant growth in photovoltaic manufacturing capacity.

To help accelerate the widespread deployment of solar technologies in the U.S.,
the Administration recently dedicated $117 million in Recovery Act funds to projects
administered by the DOE solar program. This program currently has a base annual
budget of roughly $200 million.

In reviewing ways to support the long-term growth of a domestic solar manufac-
turing industry the semiconductor industry may provide a model for partnership on
R&D between government and the private sector.

In the case of semiconductors, in the mid-1980s the U.S.—and the Department
of Defense in particular—became concerned that Japanese semiconductor manufac-
turers were limiting access to semiconductor chips for two years or longer, delaying
or halting the progress of technological advancement. In order to protect its stra-
tegic interest in advancing electronics the U.S. opted to support the growth of a do-
mestic semiconductor industry through support for a semiconductor manufacturing
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technology research consortium. Sematech which still exists today was created along
with a National Technology Roadmap for Semiconductors.

These two activities brought together key players within the industry, from semi-
conductor manufacturers to manufacturing equipment builders and members of the
semiconductor materials supply chain. This model of coordination and collaboration
helped to keep the technology moving forward at a quick pace, encouraged the in-
dustry to adopt cost and time-saving standards, and helped to eliminate the duplica-
tion of research efforts on pre-competitive technologies through communication and
coordination. The U.S. continues to host some of the world’s most prominent semi-
conductor companies including Intel, AMD, National Semiconductor, and Texas In-
struments.

By 1994, the U.S. semiconductor industry had grown considerably and expanded
its share of the world market for these products. The membership of Sematech voted
to end federal matching funds for its activities in that same year and all federal
funding for Sematech ended in 1996. During that same time period, Sematech ex-
panded its membership to include non-U.S. manufacturers and it continues to serve
the industry as a global consortium supporting collaborative research.

In late April 2009, the National Academies organized a meeting on “The Future
of Photovoltaic Manufacturing in the U.S.” At this meeting a large number of indus-
try players including DuPont, Dow Corning, FirstSolar, SunPower, Applied Mate-
rials, and IBM expressed the view that the photovoltaic industry needed to develop
a comprehensive R&D agenda in order to grow the industry. They also suggested
the government could facilitate these activities.

While there are American solar companies that have emerged as strong players
in the world solar market, they do not have the resources to individually support
long-term research, development, and commercial application of new solar tech-
nologies while sustaining rapid growth and expanding production capacity. A joint-
ly-developed comprehensive solar technology plan with public and private support
may provide a framework for strengthening U.S. leadership in renewable energy
technology.
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Chairman BAIRD. I think our witnesses will be joined shortly by
additional Members who will be coming from the vote. Our hearing
will now come to order. I want to welcome everyone to today’s hear-
ing on New Roadmaps for Wind and Solar Research and Develop-
ment. One moment, please. I heard Mr. Inglis was coming, and I
had to pause because I know he hates to miss opening statements,
they being so important.

Today’s hearing will explore research and development needs for
both wind and solar energy technologies. The U.S. has great poten-
tial for expanding the use of both renewable energy resources. Ac-
cording to a study by the Pacific Northwest National Laboratory,
accessible wind potential in just 12 states could power the entire
country twice over. Lawrence Berkeley National Lab has also
shown that if we covered just one-fourth of one percent of the total
U.S. land area with currently available solar panels, we could meet
all of our nation’s energy needs.

In order to realize this potential, however, considerable invest-
ments are required. We need a significant upgrade to our trans-
mission grid and to move beyond fossil fuels and address the grow-
ing threat of climate disruption, our overheating and ocean acidifi-
cation, these domestic energy options must receive additional sup-
port. Wind and solar technologies have progressed over the last
several decades to a point where cost-competitiveness with fossil
fuels is considered achievable, and paths toward this goal can be
laid out in detail.

Today we will hear from an excellent panel of witnesses on the
concrete steps government and the private sector can take to over-
come the technical and economic barriers that wind and solar still
face in the U.S. We will also receive testimony on H.R. 3165, the
Wind Energy Research and Development Act of 2009. The bill was
recently introduced by our friend and colleague, Mr. Tonko, to es-
tablish a more comprehensive research, development, and dem-
onstration program at the Department of Energy. I believe this bill
goes a long way toward helping wind power reach its full potential.

I thank the witnesses for appearing before the Subcommittee this
afternoon.

With that I yield to our distinguished Ranking Member, Mr. Ing-
lis.

[The prepared statement of Chairman Baird follows:]

PREPARED STATEMENT OF CHAIRMAN BRIAN BAIRD

Today’s hearing will explore research and development needs for both wind and
solar energy technologies. The U.S. has great potential for expanding the use of re-
newable energy resources. According to a study by the Pacific Northwest National
Laboratory, the accessible wind potential in just 12 states could power the entire
country twice over. Lawrence Berkeley National Lab has also shown that if we cov-
ered just one quarter of one percent of total U.S. land area with currently available
solar panels, we could meet all of our energy needs.

In order to realize this potential, considerable investments are required. We need
a significant upgrade to our transmission grid and substantial investments in new
generation equipment. However, if we are to move beyond fossil fuels and address
the growing threat of climate disruption and ocean acidification, these domestic en-
ergy options must receive additional support. Wind and solar technologies have pro-
gressed over the last several decades to a point where cost-competitiveness with fos-
sil fuels is considered achievable and paths toward this goal can be laid out in de-
tail.
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Today we will hear from an excellent panel of witnesses on the concrete steps that
government and the private sector can take to overcome the technical and economic
barriers that wind and solar still face in the U.S. We will also receive testimony
on H.R. 3165, the Wind Energy Research and Development Act of 2009. This bill was
recently introduced by my friend and colleague, Mr. Tonko, to establish a more com-
prehensive research, development, and demonstration program at the Department
of Energy. I believe the bill goes a long way toward helping wind power reach its
full national potential.

I thank the witnesses for appearing before the Subcommittee this afternoon. With
that I yield to our distinguished Ranking Member, Mr. Inglis.

Mr. INGLIS. Thank you, Mr. Chairman, and thank you for holding
this hearing. South Carolina, like much of the country, is suffering
in this economic downturn. Our unemployment rate is at an all-
time high of 12.1 percent. Thankfully though, General Electric’s
turbine facility is helping to cushion the impact in the upstate of
South Carolina where about 1,500 engineers and 1,500 production
employees are designing and building wind turbines and advanced
gas turbines.

Doubling worldwide production of wind energy will generate
$100 billion in sales for the wind industry. So I am very excited
about improving the domestic wind energy industry.

The United States was an early leader in photovoltaic power in
large part due to our robust space technology. Government policy
and strong market signals have since increased solar energy instal-
lation and manufacturing capacity in other nations, and we have
fallen behind. American companies are poised, though, to reclaim
leadership in renewable energy technology and revitalize our econ-
omy through innovation. Well-focused research dollars can support
long-term research to keep us ahead of the development curve and
can spur opportunity and growth in the private sector.

The renewable electricity industry faces a number of important
research topics. Wind energy in particular will improve through
wind forecasting capacities, increased turbine efficiency and re-
duced capital costs, all of which will make wind farms easier to site
and cheaper to build and operate.

Both wind and solar energy face a hurdle in terms of reliability.
Energy storage systems that convert intermittent renewable capac-
ity into base-load power source will be necessary to move beyond
our dependence on fossil fuel energy.

Once we have addressed these obstacles, we are still left with the
aging and inefficient electricity grid geared to centralized genera-
tion of conventional power plants. I am glad we will have a chance
to address that critical challenge in our next Subcommittee hear-
ing.

I am looking forward to hearing from these witnesses, Mr. Chair-
man, about ways to reshape and properly focus our renewable en-
ergy research dollars, and I thank you again for holding the hear-
ing.

[The prepared statement of Mr. Inglis follows:]

PREPARED STATEMENT OF REPRESENTATIVE BOB INGLIS

Good morning and thank you for holding this hearing, Mr. Chairman.

South Carolina is suffering a great deal in this economic downturn. Our unem-
ployment rate is at an all time high of 12.1 percent. Thankfully, General Electric’s
turbine facility is helping to cushion the impact in Greenville where about 1,500 en-
gineers and 1,500 production employees are designing and building advanced gas
and wind turbines. Doubling worldwide production of wind energy will generate
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$100 billion in sales for the industry, so I'm very excited about improving the do-
mestic wind energy industry.

The U.S. was an early leader in photovoltaic power, in large part due to our ro-
bust space technology industry. Government policy and strong market signals have
since increased solar energy installation and manufacturing capacity in other na-
tions, as we fall behind.

American companies are poised to reclaim leadership in renewable energy tech-
nology and revitalize our economy through innovation. Well focused research dollars
can support long-term research to keep us ahead of the development curve, and can
spur opportunity and growth in the private sector.

The renewable electricity industry faces a number of important research topics.
Wind energy in particular will improve through wind forecasting capability, in-
creased; turbine efficiency, and reduced capital costs, all of which will make wind
farms easier to site and cheaper to build and operate. Both wind and solar energy
face a hurdle in terms of reliability; energy storage solutions that convert intermit-
tent renewable capacity into a base load power source will be necessary to move be-
yond our dependence on fossil fuel energy.

Once we’'ve addressed these obstacles, we're still left with an aging and inefficient
electricity grid geared to centralized generation at conventional power plants. I'm
glad we’ll have a chance to address critical challenges in electricity delivery at our
next Subcommittee hearing.

I'm looking forward to hearing from the witnesses about ways to reshape and
properly focus our renewable energy research dollars. Thank you again for holding
this hearing, Mr. Chairman.

Chairman BAIRD. I thank Mr. Inglis. If there are other Members
who wish to submit additional opening statements, your state-
ments will be added to the record at this point.

[The prepared statement of Mr. Costello follows:]

PREPARED STATEMENT OF REPRESENTATIVE JERRY F. COSTELLO

Good afternoon. Thank you, Mr. Chairman, for holding today’s hearing to examine
research and development programs in wind and solar energy and to receive testi-
mony on H.R. 3165, a bill to develop a wind energy research, development, and dem-
onstration program.

Wind and solar energy have potential to provide abundant, clean energy for the
country and increase our energy independence. The Department of Energy (DOE)
estimates wind energy has the potential to provide two times our energy needs, and
the Bureau of Land Management estimates that 29 percent of household energy
needs could be met by solar projects. There still remain research, development, and
demonstration efforts to guide the next steps to reach the full potential of these en-
ergy sources. For example, Illinois is the 16th largest sources of wind energy in the
country. Technology to utilize this resource would provide substantial energy to the
state and the region. I look forward to hearing from our witnesses on how the DOE
and other agencies can collaborate with the private sector, academic institutions,
and State and local governments to support wind and solar energy projects.

In particular, I am interested in hearing how the U.S. can retain its position as
the leading producer of wind and solar energy. Though the U.S. once led the world
in the development and deployment of solar technology, our international counter-
parts have made substantial investments in photovoltaic technology. The DOE solar
program received $117 million in Recovery Act funding for deployment of solar en-
ergy technology. While this funding will go a long way towards improving our solar
energy research efforts, I would like to hear from our witnesses today how Congress
can continue to support their efforts to return the U.S. to its leadership role in solar
technology and to maintain our leadership position in wind energy technology.

I welcome our panel of witnesses, and I look forward to their testimony. Thank
you again, Mr. Chairman.

Chairman BAIRD. It is my pleasure to introduce our witnesses at
this time. Mr. Steve Lockard is CEO of TPI Composites and Co-
Chairman of the American Wind Energy Association, AWEA, Re-
search and Development Committee. Mr. Ken Zweibel, I am re-
minded here by my staff, rhymes with Bible. Thank you, staff. He
is the Director of George Washington University’s Solar Institute.
Ms. Nancy Bacon, a famous name in science—Francis Bacon, of
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course, would be an apt quote to put up on one side or the other,
probably that side would be safer—is a Senior Advisor for United
Solar Ovonic and Energy Conversion Devices, Inc. I will at this
point yield to my distinguished colleague, Mr. Tonko, to introduce
our witness from Albany, New York.

Mr. ToNKO. Thank you, Mr. Chairman. It is a pleasure to intro-
duce a constituent from the capital region of New York, John
Saintcross. John is the Program Manager of Energy and Environ-
mental Markets at New York State’s Energy Research and Devel-
opment Authority, or NYSERDA. He is currently responsible for
managing the centralized procurement of renewable resources
under the renewable portfolio standard in New York and the auc-
tions and sales of allowances under the Regional Greenhouse Gas
Initiative and Clean Air Interstate Rule programs. Mr. Saintcross
is a member of New York State’s Nuclear Assessment and Evalua-
tion Team which is responsible for conducting evaluations of phys-
ical reactor plant conditions and plant personnel responses to un-
usual or emergency reactor and other plant system events.

Before assuming these current responsibilities at NYSERDA,
John managed various renewable technology product development
and deployment activities including those associated with the de-
velopment of green power markets. He was the Director of Re-
source Portfolio Management for Green Mountain Power Corpora-
tion where his responsibilities included the development of renew-
able and distributed power technologies, integrated generation and
demand planning, and power contract delivery and trading.

He also led the effort working with Electric Power Research In-
stitute and the Department of Energy to develop one of the Na-
tion’s first utility-owned wind projects for the testing of large-scale,
pre-commercial turbines located in Searsburg, Vermont, and I do
want to welcome him here today and also speak to the issues of
character because he’s a great volunteer for Habitat for Humanity
W}ﬁch I think says volumes for the crew at NYSERDA. Welcome,
John.

Chairman BAIRD. Thank you, Mr. Tonko. I will yield to our other
colleague, Mr. Neugebauer, to introduce his fellow Texan and our
final witness.

Mr. NEUGEBAUER. Well, thank you, Mr. Chairman. It is my
honor to be able to introduce a great educator, researcher, and
leader in science and engineering, Dr. Andy Swift, who is the Di-
rector of the Wind Science and Engineering Research Center at
Texas Tech which is home to America’s only doctoral granting pro-
gram in wind science engineering located in my District as well.

His previous employment included more than 20 years as Pro-
fessor of Mechanical Engineering at University of Texas, El Paso,
the last seven of which was the Dean of the College of Engineering.
He completed his engineering graduate work obtaining a Doctor of
Science Degree at Washington University at St. Louis where he
began conducting research in wind turbine engineering with a
focus on dynamics and aerodynamics of wind turbine rotors. Dr.
Swift has worked in wind energy for over 25 years and has over
100 published articles and books and chapters in the area of wind
turbine engineering and renewable energy. And in 1995, he re-
ceived the American Wind Energy Society Academic Award for con-
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tinuing contributions to wind energy technology as teacher, re-
searcher and author. It is my privilege to welcome a true pioneer
in renewable energy and a recognized leader in engineering of wind
energy development, and I thank you, Mr. Chairman, for holding
this hearing.

Chairman BAIRD. Thank you, Mr. Neugebauer. I should mention
that we also are joined today by Dr. Bartlett and Dr. Ehlers. Dr.
Ehlers?

Mr. EHLERS. Thank you, Mr. Chairman. Even though she doesn’t
live in my District, she does have a plant very close to my District,
and I have to recognize Nancy Bacon. And the firm she represents
has been far and away the leader in solar electric panels in the Na-
tion. And they hired her because she can bring the bacon home.
And so we are pleased to have her here, too. Thank you.

Chairman BAIRD. Thank you, Dr. Ehlers. We also have Ms. Ed-
wards and Ms. Giffords, both outstanding Members of this com-
mittee as well. Thank you both for being here.

And with that, as our witnesses should know, you will have five
minutes for your spoken testimony. Please do your best to keep
around that. We try to be fairly rigorous on that. Your written tes-
timony will be included in the record for the hearing. When you
have completed your spoken testimony, we will begin with ques-
tions. Each Member will have five minutes to question the wit-
nesges after that point. We will start with Mr. Lockard. Please pro-
ceed.

STATEMENT OF MR. STEVEN C. LOCKARD, PRESIDENT AND
CHIEF EXECUTIVE OFFICER, TPI COMPOSITES, INC.; CO-
CHAIR, AMERICAN WIND ENERGY ASSOCIATION, RESEARCH
& DEVELOPMENT COMMITTEE

Mr. LOCKARD. Good afternoon. Chairman Baird, Ranking Mem-
ber Inglis, distinguished Members of this subcommittee, I appre-
ciate the opportunity to testify before you today.

Our company, TPI Composites, is a manufacturer of large wind
turbine blades for leading turbine makers including GE and
Mitsubishi. We are headquartered in Scottsdale, Arizona. TPI oper-
ates wind-related factories in Rhode Island, Mexico, China, and
most recently, Newton, Iowa.

In addition to my role with TPI, I also Co-Chairman the R&D
Committee of the American Wind Energy Association, on whose be-
half I am testifying today.

Before proceeding I would like to thank Congressman Tonko for
sponsoring legislation to authorize a comprehensive research, de-
velopment and demonstration program for wind energy. AWEA and
TPI endorse this legislation and urge Members to support its pas-
sage. Representative Tonko’s legislation authorizes wind energy
R&D at a level that will allow the wind industry to significantly
improve turbine reliability and reduce capital costs.

Combined with a strong national Renewable Electricity Standard
and broader transmission cost-allocation, planning, and siting poli-
cies, greater R&D funding will increase wind energy production
and lead to the creation of more high-paying jobs across our coun-
try.
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Last year, at a time when most U.S. industries were shedding
jobs, the wind industry added 35,000 jobs and deployed over 8,500
megawatts. This record growth amounted to more than 40 percent
of the country’s new electricity generating capacity in that year.

However, our job is far from complete. Wind power is still con-
strained by difficulties in market acceptance and needed improve-
ments in cost, performance and reliability.

The $70 million approved by the House Appropriations Com-
mittee for wind energy R&D, combined with funds that will be pro-
vided through the American Recovery and Reinvestment Act, will fi-
nance a number of key wind industry priorities.

However, in order to fully address all of the key wind energy
R&D and deployment challenges, a sustained annual budget of at
least $200 million is needed.

The Department of Energy’s 20 percent by 2030 wind report was
released in 2008. The report assumes that capital costs be de-
creased by 10 percent and turbine efficiency increase by 15 percent
to reach this achievable goal of providing 20 percent of our nation’s
electricity from wind.

Meeting this goal will require increased R&D funding. Meeting
the 20 percent goal will provide a host of benefits, including sup-
porting 500,000 jobs and generating over $1 trillion in economic im-
pact by 2030, decreasing natural gas prices by approximately 12
percent, avoiding 825 million tons of CO2 emissions in 2030, equiv-
alent to 25 percent of the electric sector emissions, and reducing
cumulative water consumption in the electric sector by 17 percent
in 2030.

Increased R&D funding will bring down capital costs and in-
crease turbine efficiency to help realize these benefits and keep
America’s wind industry competitive with other electric generation
sources and the wind industries of other countries.

Last year, as part of an AWEA R&D Committee effort, a team
of over 80 AWEA members and advisors from industry, govern-
ment, and academic institutions worked over several months to de-
velop a specific action plan and funding proposal to meet our 20
percent goal.

Participants determined that $217 million in annual federal
funding, combined with $224 million annual industry and State
cost share, would be necessary to support the R&D and related pro-
grams. The group determined that $201 million of the $217 million
should be directed toward the DOE.

AWEA and the wind industry support funding for this action
plan. AWEA also recognizes the need to reduce the cost of offshore
energy, offshore energy technology to provide the estimated 54
%igawatts of the 300 gigawatts needed to meet the 20 percent goal

y 2030.

AWEA recommends funding for programs that focus on the
power system operations issues of integrating variable power
sources, such as wind, into the electric grid. An important compo-
nent of such integration includes developing and promoting ad-
vanced forecasting methods.

Another important research area is wind project siting including
better understanding the impact of wind turbines on wildlife and
radar installations and mitigating these impacts.
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While the wind industry is continuing to add new electric genera-
tion capacity, a number of challenges still exist. Continued support
for wind energy R&D is vital to helping wind become a more
prominent energy source that leads to a host of benefits.

Continued investments in wind energy R&D are delivering value
for taxpayers by fostering the development of a domestic energy
source that strengthens our national security, provides economic
development, spurs new high-tech jobs, and helps protect the envi-
ronment.

Thank you, again, for the opportunity to testify. I'd welcome any
questions.

[The prepared statement of Mr. Lockard follows:]

PREPARED STATEMENT OF STEVEN C. LOCKARD

Introduction

Good Afternoon. Chairman Baird, Ranking Member Inglis, and distinguished
Mgmbers of the Subcommittee, I appreciate the opportunity to testify before you
today.

My name is Steve Lockard. I am the CEO of TPI Composites. TPI is a manufac-
turer of rotor blades for leading wind turbine makers including GE Energy and
Mitsubishi Power Systems. TPI operates wind-related factories in Rhode Island,
Mexico, China, and Newton, Iowa.

In addition to my role with TPI, I also Co-Chairman the Research and Develop-
ment Committee of the American Wind Energy Association, on whose behalf I am
testifying.

Before proceeding I would like to thank Congressman Tonko for sponsoring legis-
lation to authorize a comprehensive research, development, and demonstration pro-
gram for wind energy.

AWEA and TPI endorse this legislation and urge Members to support its passage.

Representative Tonko’s legislation authorizes wind energy research and develop-
ment (R&D) at a level that will allow the wind industry to improve turbine reli-
ability and reduce capital costs.

Combined with a strong national Renewable Electricity Standard; and broader
transmission cost-allocation, planning, and siting policies; greater research and de-
velopment funding for wind energy will increase wind energy production and lead
to the creation of more high-paying jobs across the country.

The American Wind Industry Today

Last year, at a time when most U.S. industries were shedding jobs, the wind in-
dustry added 35,000 jobs and deployed over 8,500 megawatts (enough to serve the
equivalent of more than 2.5 million homes nationwide).

This record growth amounted to more than 40 percent of the country’s new elec-
tricity generating capacity.

Our job is far from complete. Wind power is still constrained by difficulties in
market acceptance and needed improvements in cost, performance, and reliability.

In addition, research and development funding for wind energy has lagged behind
funding levels for other energy technologies over the past few decades, which held
back the growth of wind energy in the United States.

The $70 million approved by the House Appropriations Committee for wind en-
ergy R&D, combined with funds that will be provided through the American Recov-
ery and Reinvestment Act, will finance a number of key wind industry priorities to
help overcome the challenges to meet the 20 percent by 2030 vision.

However, in order to fully address all of the key wind energy research, develop-
ment, and deployment challenges, a sustained annual budget of at least $200 mil-
lion is needed.

Importance and Benefits of Wind Energy Research and Development

The Department of Energy’s 20% Wind Energy by 2030 report was released in
2008. The report assumes that capital costs decrease by 10 percent and that turbine
efficiency increases by 15 percent to reach the achievable goal of providing 20 per-
cent of our nation’s electricity from wind by 2030. That will require increased R&D
funding.

Meeting the 20 percent goal will provide a host of benefits, including:
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Supporting 500,000 jobs and generating over $1 trillion in economic impact
by 2030;

Decreasing natural gas prices by approximately 12 percent;

Avoiding 825 million tons of carbon dioxide emissions in 2030, equivalent to
25 percent of expected electric sector emissions, and;

Reducing cumulative water consumption in the electric sector by 17 percent
in 2030.

Increased research, development, and deployment funding will bring down capital
costs and increase turbine efficiency to help realize these benefits and keep Amer-
ica’s wind industry competitive with other electric generation sources and the wind
industries in other countries.

Needed Funding Levels for Wind R&D

Last year, as part of an AWEA Research and Development Committee effort, a
team of over 80 AWEA members and advisors from industry, government, and aca-
demic institutions worked over several months to develop a specific action plan and
funding proposal to meet the goal of providing 20 percent of our nation’s electricity
from wind energy by 2030.

Participants determined that $217 million in annual federal funding, combined
with a $224 million annual industry/state cost share, would be necessary to support
the research, development, and related programs needed to meet the 20 percent
goal. The group determined that $201 million should be directed to DOE.

AWEA and the wind industry support funding for wind turbine technology and
reliability to develop wind turbine components that will reduce capital costs, im-
prove performance, and enhance reliability.

AWEA also recognizes the need to reduce the cost of offshore wind energy tech-
nology to provide the estimated 54 gigawatts (GW) of the 300 GW needed to meet
the 20 percent goal by 2030.

In addition, AWEA recommends greater federal funding for programs that focus
on the power system operations issues of integrating variable power sources, such
as wind, into the electric grid.

An important component of such integration includes developing and promoting
advanced forecasting methods.

Another important research area is wind project siting. In general, increased
funding in this area should be targeted toward better understanding the impact of
wind turbines on wildlife and radar installations and mitigating these impacts.

Conclusion

While the wind industry is continuing to add new electric generation capacity, a
number of challenges still exist. Continued support for wind energy R&D is vital
t% helping wind become a more prominent energy source that leads to a host of ben-
efits.

Continued investments in wind energy R&D are delivering value for taxpayers by
fostering the development of a domestic energy source that strengthens our national
security, provides economic development, spurs new high-tech jobs, and helps pro-
tect the environment.

b Thank you, again, for the opportunity to testify. I welcome any questions you may
ave.

BIOGRAPHY FOR STEVEN C. LOCKARD

Mr. Lockard joined TPI Composites in 1999 to lead their growth strategy and has
transformed the Company from a recreational boat builder into a leading manufac-
turer of wind turbine blades. The Company is also a composites innovator in mili-
tary and transportation markets. Mr. Lockard has 25 years of experience building
high-growth, manufacturing companies. Prior to TPI, Mr. Lockard served as Vice
President of Satloc, a supplier of precision GPS equipment. Prior to Satloc, Mr.
Lockard served as Vice President and a founding officer of ADFlex Solutions, a lead-
ing international manufacturer of interconnect products for the electronics industry.
Mr. Lockard holds a BS degree in Electrical Engineering from Arizona State Univer-
sity. He serves as Co-Chairman of the R&D committee for the American Wind En-
ergy Association (AWEA) and has testified in front of Congress and the National
Governor’s Association on behalf of the wind industry.

Over the last seven years, TPI has created five composites manufacturing plants
and over 2,800 jobs worldwide. With over one million square feet of manufacturing
floor space, TPI operates factories in Rhode Island, Iowa, Ohio, Mexico and China.
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The company is headquartered in Arizona. TPI wind customers include Mitsubishi
Power Systems and GE Energy.

TPI’s most recent wind blade factory opened in September, 2008 in Newton, Iowa.
This town of 15,800 was the home of Maytag for over 100 years. TPI has already
replaced 350 of the 1,800 lost Maytag manufacturing jobs.

Chairman BAIRD. Thank you, Mr. Lockard. Mr. Saintcross,
please.

STATEMENT OF MR. JOHN SAINTCROSS, PROGRAM MANAGER,
ENERGY AND ENVIRONMENTAL MARKETS, NEW YORK
STATE ENERGY RESEARCH AND DEVELOPMENT AUTHORITY
(NYSERDA)

Mr. SAINTCROSS. Chairman Baird, distinguished Members of the
Subcommittee, good afternoon. My name is John Saintcross. I am
the Program Manager, Energy and Environmental Markets, at the
New York State Energy Research and Development Authority
(NYSERDA).

Before I begin, I would also like to recognize Congressman Tonko
on behalf of Governor David A. Paterson for his tireless efforts to-
ward the advancement of clean energy.

NYSERDA is a public benefit corporation whose mission is to
help grow the State’s economy and improve its environment by
partnering with business, industries and residents to invest in in-
novative and environmentally friendly renewable energy and en-
ergy efficient technologies.

Its annual budget of approximately $600 million is funded
through multiple sources. NYSERDA currently administers a sys-
tems benefits charge based on a small surcharge on utility bills
which is allocated toward energy efficiency programs and R&D de-
velopment initiatives. Funding from the renewable portfolio stand-
ard (RPS) is also a critical part of what we do to lessen our heavy
dependence in New York on fossil fuels and reduce harmful air
emissions.

In addition, NYSERDA expects to realize additional funding for
related research through its participation in the regional green-
house gas initiative carbon cap-and-trade program. NYSERDA will
also be implementing Governor Paterson’s “45 by ’15” initiative, the
most ambitious clean energy program in the Nation which requires
that by 2015, 30 percent of New York’s energy will be supplied by
renewable resources and 15 percent from energy efficiency.

NYSERDA commends this committee for taking up the issue of
wind technology performance and improvement to apply in trans-
formational research and demonstration. NYSERDA is here today
to speak to the promise of wind energy and related technology chal-
lenges from two perspectives, the first as a user of the technology
to satisfy State policy goals and second as an entity committed to
the pursuit of technological advancement for clean energy re-
sources.

As an administrator of the RPS program in New York,
NYSERDA acts as a user of the technology by centrally procuring
on a competitive basis the generation of electric energy and quali-
fied renewable resources such as wind power. On the State’s in-
stalled wind generation of 1,275 megawatts, about 1,100
megawatts are supported through the RPS program. By the end of
2009, the state is expected to have satisfied 30 percent of its renew-
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able energy targets. Wind energy represents over 90 percent of the
energy associated with this program. The State of New York is
counting on wind project performance and reliability to satisfy
statewide goals.

The American Wind Energy Association (AWEA) has clearly
identified gaps in research that, left unattended, could prevent the
Nation from realizing the full potential of its abundant wind re-
sources. NYSERDA believes these challenges are manageable and
not unlike challenges other technologies face. The evolution from
scientific research and analysis progressing to product and mate-
rial development, product demonstration and validation, analysis of
commercial feasibility, and ultimately to operating practices and
codes remains a continuum of integrated activities. It is along this
continuum where NYSERDA makes its home. NYSERDA is com-
mitted to working with the private sector and institutions of higher
learning and the Federal Government to characterize challenges
along this continuum and collaborating where appropriate to over-
come them.

New York is unique in that wind technology will be asked to per-
form capably on two frontiers, on land and offshore. NYSERDA be-
lieves in a research agenda that addresses technology needs on
both frontiers yet sees a pressing need to increase the focus of col-
lective energies toward offshore development. NYSERDA believes
increased sophistication and computational modeling of wind re-
sources, fluid flow and turbulence within turbine arrays will be of
near-term benefit to New York and the Nation as they pursue am-
bitious environmental goals, and as such models are extended off-
shore, such benefits will only grow.

For offshore application, current wind fluid dynamic modeling
will need to be extended to the simulation of water and wave mo-
tion so that turbines can be designed accordingly and operate reli-
ably. Advances in the development of energy storage technologies
that could store wind energy and release it to the electric grid
when demanded would help the state offer similar benefits to other
regions in the Nation. New York has made a great stride forward
in this regard by spearheading a battery energy storage technology
consortium that will capitalize on the state’s existing technical and
industrial capabilities and advance New York’s clean energy and
storage technology industries.

The predominant turbine design in use in the United States is
not suited for application offshore. It is widely accepted that tur-
bines for offshore use will be larger, on the order of two to four
times the scale now in use for land-based turbines. To migrate to
such scale and develop a turbine designed specifically for the off-
shore operating environment will require a bold effort in engineer-
ing, prototyping, testing and manufacturing.

In closing, NYSERDA, as a user of wind technology to satisfy
New York climate goals, and as a science-based research organiza-
tion focused on the development and commercialization of clean en-
ergy technologies, strongly encourages the Committee to consider
substantially increasing federal funding for wind technology re-
search and development.
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I thank you again for the opportunity to share our views on this
important subject. I would be pleased to answer any questions you
have.

[The prepared statement of Mr. Saintcross follows:]

PREPARED STATEMENT OF JOHN SAINTCROSS

Good afternoon, my name is John Saintcross. I am the Program Manager, Energy
and Environmental Markets at the New York State Energy Research and Develop-
ment Authority (NYSERDA). In this position, I am responsible for the centralized
procurement of renewable resources under the Renewable Portfolio Standard in
New York and the auction/sale of allowances under the Regional Greenhouse Gas
Initiative and Clean Air Interstate Rule Program. There is the potential in my pro-
gram area for launching a new Advanced Renewable Energy Program aimed at
building a pipeline of diverse, promising renewable energy technologies that will en-
able achievement of New York State’s long-term climate protection objectives. The
legislation we are discussing today is highly relevant to the types of activities such
a program might support.

The Energy and Environmental Markets Program is one of four program areas
managed under NYSERDA’s Clean Energy Research and Market Development orga-
nization. Some other program activities relevant to today’s discussion include an en-
vironmental evaluation and monitoring program engaged with the industry in the
objective measurement and analysis of the impacts on wildlife from wind energy and
competing power generating resources, a clean energy technology manufacturing in-
centive program that supports manufacturing process development, product manu-
facturing, and ongoing product innovation, and the development of a new university/
industry research collaborative to expand New York State capabilities in the clean
energy sector. With respect to this later initiative, our initial focus will be split be-
tween the development of financially sustainable test centers in New York that will
provide testing services for photovoltaics and small wind turbines during product
development, final system testing for certification purposes and the creation of a
battery storage consortium that will capitalize on the state’s existing technical and
industrial capabilities to advance New York’s clean energy and storage technology
industries. Because a trained workforce is essential to ensure New York has the ca-
pacity to implement and sustain the state’s renewable energy initiatives,
NYSERDA, in partnership with other State agencies, is developing a network of re-
newable energy training facilities across the state that will better prepare the
state’s workforce to analyze, design, sell, install, service, and maintain renewable
energy technologies and systems. Currently, one institution of higher learning is of-
fering curricula specific to wind turbine technology and similar programs are under
development at another six facilities.

NYSERDA is a public benefit corporation created in 1975 through the reconstitu-
tion of the New York State Atomic and Space Development Authority. NYSERDA’s
earliest efforts focused solely on research and development with the goal of reducing
the state’s petroleum consumption. Subsequent research and development projects
focused on topics including environmental effects of energy consumption, develop-
ment of renewable resources, and advancement of innovative technologies.
NYSERDA strives to facilitate change through the widespread development and use
of innovative technologies to improve the state’s energy, economic, and environ-
mental well-being. NYSERDA’s workforce reflects its public service orientation,
placing a premium on objective analysis and collaboration, as well as reaching out
to solicit multiple perspectives and share information. NYSERDA is committed to
public service, striving to be a model of efficiency and effectiveness, while remaining
flexible and responsive to its customers’ needs.

NYSERDA'’s programs and services provide a vehicle for the State of New York
to work collaboratively with businesses, academia, industry, the Federal Govern-
ment, environmental community, public interest groups, and energy market partici-
pants. Through these collaborations, NYSERDA seeks to develop a diversified en-
ergy supply portfolio, improve energy market mechanisms, and facilitate the intro-
duction and adoption of advanced energy and environmental technologies.

The NYSERDA annual budget of approximately $600,000,000 is funded through
multiple sources. NYSERDA currently administers the System Benefits Charge
(SBC) from a small surcharge on an electricity customers’ utility bill that is allo-
cated toward energy-efficiency programs, research and development initiatives and
other energy programs. Funding for the Renewable Portfolio Standard (RPS) is also
a critical part of what we do to lessen our heavy dependence on fossil fuels and re-
duce harmful air emissions.
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NYSERDA commends the Committee for taking up the issue of wind technology
development, performance and improvement through applied and transformational
research and demonstration. Recent passage in the House of the American Clean
Energy and Security Act (H.R. 2454) and the recent movement of Senate bill S. 433
out of the Senate Committee on Energy and Natural Resources signal an increasing
awareness that national energy policy is approaching a crossroads. A strong federal
commitment to renewable energy, energy efficiency and other climate protection
strategies could become common practice. NYSERDA recognizes the significance of
this legislation and respects the debate ensuing over how the Nation should best
migrate toward a cleaner future.

NYSERDA is here before you today to speak to the promise of wind energy and
related technology challenges from two perspectives; the first, as a user of the tech-
nology to satisfy State policy goals and second, as an entity committed to the pur-
suit of technological advancement and maturity for clean energy resources.
NYSERDA, as the administrator of the New York Renewable Portfolio Standard
(RPS) program on behalf of the New York State Public Service Commission, acts as
a user of the technology. In this role, NYSERDA centrally procures, on a competitive
basis, the economic and environmental improvements associated with the generation
of electric energy from qualified renewable resources, such as wind power. The cur-
rent program goal established in 2004 is to increase the percentage of renewable
electric energy sold to New York consumers to at least 25 percent by 2013. However,
Governor Paterson’s 2009 State-of-the-State message to the New York State Legisla-
ture pledged to meet 45 percent of New York’s electricity needs through expanded
energy efficiency and clean renewable energy goals by 2015, the most ambitious
clean energy program in the Nation. As part of this initiative, the Governor re-
quested that the Public Service Commission consider increasing the percentage of
renewable electric energy sold in New York to 30 percent by 2015.

NYSERDA has conducted three procurements for large scale, grid-connected gen-
eration under the RPS program. Of the state’s installed wind generation of 1,275
megawatts, approximately 1,100 megawatts are being delivered to consumers
through RPS program contracts with NYSERDA. Currently, there are over 8,000
megawatts of wind capacity awaiting interconnection agreements with the New
York Independent System Operator. Interestingly, according to the Department of
Energy (DOE) Study, 20% Wind Energy by 2030, New York’s contribution to the na-
tional goal would translate into 1,000 to 5,000 megawatts of installed wind capacity
in the state by 2030. Clearly, New York’s goals are quite ambitious, as the state
has already installed over a quarter of the maximum expected by the study. The
RPS program has been in effect for only a few years and to meet State goals, addi-
tional installed wind capacity is highly probable. Administration of that segment of
the RPS program aimed at supporting smaller distributed renewable technologies
such as small wind, photovoltaics and farm waste digester gas-to-electric resources,
all located behind the retail meter, is expected to result in about 30 MW of installed
photovoltaic capacity alone. In total, by the end of 2009 the state is expected to have
satisfied 30 percent of its renewable energy targets and expects to realize direct eco-
nomic benefits approaching two billion dollars over the lifetime of the affected tech-
nologies. Wind energy represents over 90 percent of the energy associated with pro-
gram activity to date and the State of New York is counting on wind project per-
formance and reliability to satisfy statewide program goals. Noting recent activity
in the House and in the Senate with respect to a federal renewable energy standard,
it becomes clear that New York will not be alone in its reliance on increased per-
formance and reliability of wind technology.

The progress this technology has made in the last decade should be recognized.
However, any vision that has wind power playing a more prominent role in the Na-
tion’s energy mix must include a plan for increased support that would encompass
applied wind research, development and demonstration to ensure continued im-
provement in technology performance and reliability.

NYSERDA, in administering the RPS program pays only for performance that
translates into energy delivered and no funds are expended if energy is not pro-
duced. However, there is no comfort in under-performance. Lagging performance
translates into deferred progress in meeting New York State environmental and en-
ergy security goals and potentially reduced consumer confidence in the technology.
While New York has seen its success as described earlier in this testimony, progress
toward renewable energy goals has been deferred as well. If it were not for under-
performance by one large wind farm, New York would be at 32 percent of its RPS
targets rather than at 30 percent. I would like to say unambiguously why this par-
ticular project under-performed but it is difficult to identify the root cause for less
than expected production. NYSERDA is generally aware that the industry is ear-
nestly working to understand completely why overall capacity factors have lagged
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expectations. In competitive energy markets such as that employed in New York
where generators of all types vie to sell their energy to end-users, information on
turbine failure or under-performance in general is considered sensitive. This com-
plicates the process of learning of the specific challenges the turbine(s) may be fac-
ing and targeting research accordingly. In the case of newer wind projects, compo-
nent failures are covered by warranty guarantees, and only the manufacturer has
knowledge of root causes during the warranty period.

For the past couple of years, the industry has debated the underlying reasons for
under-performance and as the hearing charter makes clear, the American Wind En-
ergy Association has identified gaps in research that could prevent the Nation from
realizing the value from its abundant wind resources. While experience with the
technology is limited in New York because of the early stage of deployment under
the RPS program, NYSERDA is no stranger to these issues. Similar questions re-
garding historical performance and technological evolution were discussed by stake-
holders in a DOE-sponsored wind technology program budget meeting in 2008 in
which NYSERDA participated. Similar issues surfaced again in a recent symposium
in New York where researchers presented views on industry trends, experiences and
challenges.

Let me offer the following observations in regard to several challenges faced by
the industry, based on NYSERDA experience and engagement with industry and
university researchers. European experience shows that the mean time to failure for
key turbine components such as gear boxes, main bearings, generators and rotor
blades can be less than 10 years for a technology that was designed to have a life
of 20 years. NYSERDA learned of a replacement of gear boxes for one make of tur-
bines in New York after less than two years of operation. In addition, experience
with off-shore technology in Europe indicates that computational modeling of wind
flow at project boundaries and within turbine fields could be better refined as actual
experience often departs from that which was predicted. Such refinement will be es-
sential to improving turbine design because inaccurate estimation of turbine compo-
nent loading will keep the industry from achieving cost and performance goals and
hinder the design of new and larger turbine components. While the industry strives
to increase turbine size and energy capture, the costs of land-transport of turbine
components may become prohibitive. In-situ (on-site) fabrication of turbine towers
and rotor blades may need to be considered as components grow larger. In-situ fab-
rication could require the development of new blade materials and blade fabrication
processes that are robust enough for less-clean and uncontrolled site environmental
conditions. Increased energy capture will translate in the need for longer blades and
redesigned blade structures to manage greater stresses. Added stress on blades
must be accommodated by the drive trains. Design validation of larger turbines will
require new testing equipment. For instance, the magnitude of torque that must be
applied to these large drive trains for testing is among the largest for any rotating
piece of equipment. To meet operating and maintenance cost reduction goals, the
industry will need to develop and deploy advanced condition monitoring devices to
signal impending failure/performance degradation so maintenance can be performed
on a preventive basis, rather than in reaction to unscheduled turbine outages. In-
creased reliance on the technology will place greater pressure on the turbine compo-
nent supply chain. Increasing the number of component suppliers is desirable over
the long-term but the pace of development must be managed in order to preclude
degradation in materials and fabrication process quality. These are just a few of the
challenges that should keep the industry, universities, laboratories and organiza-
tions, such as NYSERDA, busy.

NYSERDA believes these challenges are manageable and not unlike challenges
other technologies face. The evolution from scientific research and analysis pro-
gressing toward product and material development, product demonstration and vali-
dation, analysis of commercial feasibility and ultimately to operating practices and
codes, remains a continuum of integrated activities. It is along this continuum
where NYSERDA makes its home. As an organization that for over three decades
has committed itself to objective research and development, NYSERDA is committed
to working with the private sector, institutions of higher learning and the Federal
Government to characterize challenges along this continuum and collaborating
where appropriate to overcome them.

By example, with respect to wind energy technology, NYSERDA supported early
large and small turbine project demonstrations starting in the late 1990s, and devel-
oped early stage wind resource estimation/site prospecting programs. These
NYSERDA funded activities leveraged private capital to foster the development of
a pipeline of wind projects and developable site areas. NYSERDA assisted one firm
in the development of state-of-the-art wind resource estimation models, resulting in
the commercial release of a web-based resource estimation service for wind devel-
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opers that is now in wide use. NYSERDA is now working with this same commer-
cial enterprise to develop a diagnostic software tool for wind plant operators. This
tool will be able to manipulate the significant quantity of environmental and oper-
ating data associated with a turbine and signal potential component problems in ad-
vance of failure, thereby triggering the execution of preventive measures by plant
operators. NYSERDA is currently partnered with other public and private sector or-
ganizations in a collaborative that will explore the development of an off-shore ocean
wind project in New York. As a member of the collaborative, NYSERDA is currently
providing technical services to the membership as they engage with parties inter-
ested in developing such a project. NYSERDA expects to work with collaborative
members and private sector interests to identify challenges to project development
and costs that could benefit from research and development activities that
NYSERDA and other parties would fund. Such research could benefit greatly from
co-funding from an increased federal wind technology budget as proposed in the leg-
islation “Wind Energy Research and Development Act of 2009” being considered by
the Committee.

With respect to a federal vision for renewable energy and the hope of decreasing
the pace of climate change, and for states such as New York, that share that vision,
NYSERDA cannot state emphatically enough that greater emphasis on wind re-
search and development is essential. Increased federal support for collaborative re-
search between the private sector, laboratories, universities and public benefit orga-
nizations such as NYSERDA, could not come at a more critical time. If the promise
of wind energy is to be realized over the long-run in pursuit of aggressive climate
goals, solutions to the technology challenges we speak of today must also be aggres-
sively pursued.

NYSERDA, in administering the New York RPS, will respect the interests of pri-
vate power producers and equipment suppliers to manage the technology and satisfy
the due-diligence requirements of the investment community. However, to the ex-
tent the technology is called upon to produce a far greater share of the Nation’s en-
ergy, there is risk it may not deliver completely on the promise without further in-
vestment in research and development including field demonstration.

New York is unique in that the application for wind technology will be on two
frontiers: land-based and off-shore, either in the Great Lakes or the ocean.
NYSERDA believes in a research agenda that addresses needs on both of these fron-
tiers yet expresses a need to increase the focus of our collective energies toward off-
shore development.

New York could benefit from this new legislation and the funding associated
therewith in many ways, but I will only speak to several in this testimony. As stat-
ed earlier, New York is already home to nearly 1,300 megawatts of land-based wind
capacity that is situated some distance from load centers. Energy production is not
coincident with demands in the large load centers in New York. To make progress
towards its renewable goals, New York will likely see a significant increase in simi-
lar land-based development over the next five years. Advances in the development
of energy storage technologies, that could store wind generated energy and release
it to the electric grid when demanded, would help the state and offer similar bene-
fits to other regions in the Nation.

Advances in diagnostic tools are necessary to allow operators to proactively re-
spond to problems and reduce unscheduled outages. Wind projects in New York are
situated on complex terrain, and the current state of resource modeling as such re-
lates to turbine micro-siting, plant layout and turbine structural loading could stand
improvement.

In addition to renewed interest in advancing the state of wind technology for on-
shore turbines, New York believes that the focus of wind research should shift to
turbines situated in the ocean or the Great Lakes that share its border. Such a shift
in direction will bring new challenges. It has become generally recognized that com-
putational modeling of wind resources and fluid flow within turbine arrays must be-
come more sophisticated. Offshore wind array performance is very sensitive to at-
mospheric boundary layer stability, which tends to vary temporally at a given site.
Current array models need to be improved as they do not adequately represent
these stability effects. Better models are needed to predict the impact of turbulence
inside the wind plant. Accurate characterization of atmospheric behavior and more
accurate wake models will be essential to understand and design turbines to with-
stand wind plant turbulence. To the extent these advanced computational capabili-
ties result in turbines being sited more appropriately and, once installed, operating
more efficiently and reliably, the costs to consumers in New York and across the
Nation will decrease. Improvements in this regard will benefit both on and off-shore
turbine applications.
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The challenges of measuring and verifying the wind resource in expansive off-
shore tracts is great. Conventional practices in Europe involve the installation of a
fixed meteorological mast with a pier-type foundation driven into the seabed. Such
structures cost at least several million dollars to install, with costs a function of
water depth and maximum wave height. Across large project areas, more than one
tower may be needed to document the spatial resolution of the resource. Alter-
natives to fixed towers include the use of surface-based remote sensing technologies
such as LIDAR, which can be mounted on stub masts or possibly on spar buoys,
and floating towers that are relatively stable because they are tethered to the sea-
bed. These alternatives show great promise but require further field testing and val-
idation before being widely accepted as “bankable” data monitoring approaches by
developers, investors, and lenders.

The predominant turbine design in use in the United States is not suited for ap-
plication off-shore. It is widely accepted that turbines for off-shore use will be larger
on the order of two to four times the scale now in use for land-based turbines. There
is strong interest in using such turbines in the Great Plains as well. Public opposi-
tion or sensitivity to the physical scale and increased aerodynamic sound from larg-
er blade rotation may pose less of a problem when siting in places in the midsection
of the country where population density is not great. Migrating to such scale for on-
shore application and designing a turbine specifically suited for the off-shore oper-
ating environment will require a bold effort in engineering, prototyping, testing and
manufacturing.

New York could benefit from these and other research activities described in the
work of the American Wind Energy Association Offshore Wind Working Group that
is attached for reference.! For off-shore development to move forward and perform-
ance of land-based turbines to be improved, NYSERDA believes that State-funded
research in this arena needs to be significantly leveraged with federal funding that
is of material scale and duration as proposed in the legislation before the Com-
mittee.

In closing, NYSERDA, as a user of wind technology to satisfy New York climate
goals and as a science-based