Disclaimer

UIDPmaterials, which include publications, webinars, videos, and
presentations, reflect an amalgamation of the experiences and
knowledge of those who participate in UIDP activities. The views
and opinions expressed in UlDAterialsdo not necessarily reflect
the official policy or position of any individual organization or the
UIDP. At no time should any UlDRBterialsbe used asa  _ A
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legal counsel. UIDP is not a lobbying organization, and UIDP
énat_er_ials are not intended to be used to influence government
ecisions.
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“Our goals are to:

A
A

A

A

2 WindSTAR

4 Energy Science, Technology, and Research
Industry/University Cooperative Research Center

Conduct research thaienefits our industry members

Bring togethemniversity and industryresearchers to conduct basic
and applied research on wind energy

Combinestate-of-the-art capabilities and knowledgéo execute
projects relevant to industry partners

Train studentsn the advanced technologies that are important to
Industry partners and to have a pipeline of statfethe-art talent
flowing from academia to industry

Foster acommunity for networking, interactionsandcollaboration

Help to make wind energy widespread lbyering the LCOE
through increases in performance, improved reliability, material
components, and modeling capabilities, as well as reduced
capital/operating expenditures of wind turbine systems.
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A Established in 2014
I Completing NSF I/UCRC Phase | in 2019
I Planning NSF I/UCRC Phase Il for 22024

A Major Annual Meetings/Events
I June Industrial Advisory Board (IAB) Meeting (typically in Massachusetts)
I January IAB Meeting (typically in Texas)
I September WindSTAR Day (online webinars for final project presentations)

A Research projects
I Project yearg September 1 through August 31 (typicallydar duration)

I To Date, the Center has completed 22 research projects
I Center has 9 additional research projects underway

www.uml.edu/WINndSTAR
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Wind-Energy Science, Technology, and Research

Industry/University Cooperative Research Center
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@ |/UCRC program

® WindSTARsites
@ Turbine, blade and
‘-‘ EE WAR D tower manufacturers

@ Material suppliers

@ Condition monitoring &
control electronics
manufacturers

@ Actuator technology
developers

% @ Advocacy organizations
renewables

@ GE Renewable Energy

P HEXION

% Pattern

HUNTSMAN

Enriching lves Lough rrovalion

@® Wind farm owners and
operators

DALLAS

The University of Texas at Dallas
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Center Leadership

= WindSTAR

Wind-Energy Science, Technology, and Research
Industry/University Cooperative Research Center

Directors:

Center Director: Site Director:
Christopher Niezrecki, Ph.D. MaridRoteaPh.D.
University of Massachusetts LowelUniversity of Texas at Dallas

IAB Chairs:

IAB CeChair:
Neal Fine
GE- Senior Engr. Manager, Wind AquanisCEO
Advanced Technologies

‘AQUANIS

IAB Chair:
Nicholaslthoff

Operations:

Assistant Director for
Operations:

Patriclorane

University of Massachuset
Lowell

IAB Past Chairs:
Stephen C. Nolet (205}

TPI Composites, Inc.

Justin Johnson (2418
EDP Renewables

Stephen Johnson (20T
GE Renewable Energy

Ben Rice (201B)
Pattern Operators

renewables

ﬁ Pattern
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@ Wind-Energy Science, Technology, and Research
e Industry/University Cooperative Research Center

A Leverage of the resources of two public Together 35+ faculty bring

research universities tremendous expertise to the
I UMass Loweliocuses on projects that Center:
advance thematerials manufacturing A Composites, Mechanics, and
reliability, testing, modelingand monitoring Materials (8)

of turbines as well asnergy storageand

e A Control Systems & Optimization ()

transmission

i UT Dallafocuses orhigh-fidelity simulations A Fluid Mechanics (6)
of wind power systems and components, A Geotechnical Engineering (3)
LIDAR measuremen@nd analysisof wind _ _
fields for diagnostics and model validation, A Software Engineering (1)
Boundary layer and subsomand tunnel A Structural Health Monitoring,
testing, control system desigtior wind Vibration, Acoustics, and
turbines and farmdarge rotor designgrid Inspection (6)
integration and energy storage A Other Engineering and Business (6)

(A University of
Massachusetts

UMASS owell

@DALLAS




)\"Y'".
3
©
3
R
S

at ) WindSTAR

Facilities and Laboratori

Do Jo o o o o o o 3o | MG

Structural Dynamics and Acoustics Systems Laboratory (UML)

Advanced Composites Materials and Textile Research Laboratory (UML)
Control Systems Laboratory (UTD)
Test Bed for Dynamic Visualization of Wind Farms (UTD) F=
Access to the NREMAsSCEEWIind Technology Testing Cent
Wind, Fluids, anéXperimentgWindFLuXLab(UTD)
Boundary Layer and Subsonic (BLAST) Wind Tunnel (UTDS
HighPerformance Computing Centers (UTD & UML)

Other:
Renewable Energy and Vehicular Technology Laboratory (U™
Security Analysis and Information Assurance Lab (UTD)
Renewable Energy Laboratory (UML)

Wet Chemistry Laboratory (UML)

Thermal Analysis Laboratory (UML)

Materials Characterization Laboratory (UML)

Processing Laboratories (UML)

Composites Engineering Research Laboratory (MCA)

o o Jo T T I T Ix
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Mobile Research Van

ADodge RAM 250PromasterCargo
commercial van

ALong wheelbase, extra height interior

ASet up for towing, e.g., LIDAR trailer

LIDAR Trailer

Am n Q3 -heiyBt irdildr providing safe
transport and storage of LIiDAR
instrument and associated gear

ACarry 4KW power generation capability, Lo
tools, support equipment =

(A University of
Massachusetts

UMASS Lowell




Z Y WindSTAR

UTD BLAST Wind Tunneciz=a

Industry/University Cooperative Research Center

T T T T h 4 T T T T T I T T

ELIVCCONDIEION NG UT DALLAS BOUNDARY LAYER AND SUBSONIC

we  WIND TUNNEL |

ERIK JONSSON SCHOOL OF ENGINEERING AND COMPUTER SCIENCE s
DEPARTMENT OF MECHANICAL ENGINEERING

BOUNDARY LAYER
TEST SECTION

' nu _ The Boundary Layer
and Subsonic Tunnel

WINDOW

DIFFUSER

BOUNDARY LAYER TEST SECTION
Hl 30m(Lx2.8m (W x2.1m(H

Max Velocity: 34 m/s SUBSONIC
Turbulence Intensity: <0.1% TEST SECTION

SUBSONIC TEST SECTION MOVEABLE TEST ~
Am(Ux2.1m (W) x2.1m(H) SECTION WALLS l)ALLAb
H| Max Velocity: 50 m/s 5§
TURNING VANES
MOTOR/FAN POWER: 255 kW — SCALE 15
[ I] 5 0 0
T T T I T T I T - T T T T T T T |
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Research Thrust Areas SiZsm

Snapshot of projects

Composites and Blade Manufacturing completed in 2018:

wDesign and methods

wNext generation materials 6 Projects

- 10 faculty members
8 graduate students
2 undergraduates

@) Structural Health Monitoring and NDI

5 wDamage detection and prognosis
; J wlife cycle management -

Wind Plant Modeling and Measurements
wSimulation of power production, power fluctuations and load
wLIDARor performance diagnostic and model validation 2 Projects
- 5 faculty

4 graduate students

=21 Control Systems Wind Turbines and Wind Plants

wOptimization of energy capture and load mitigation
wWake management

Energy Storage and Grid Integration

w Solutions for more reliable, dispatchable and gridndly wind
energy systems

Foundation and Towers 1 Projects

wModeling and costing for higher towers 1 faculty
wImproved ground/soil assessment 4 undergrad students




\ 7}% a O O e S Wind-Energy Science, Technology, and Research
'\ N/ I l I ( : I I l Industry/University Cooperative Research Center
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A 22 Final Project Reports and Presentations to our Members
A 5 Software

A 3 Hardware Developments . :

A 9 Journal Publications

A 2 Masters Theses

A 3 Doctoral Dissertations

A 21 Conference Publications
A IACMI Project Funding

A ARPAEC $3.5M Funding

Photo of the deployment of the UT Dallas
mobile LIDAR station on the cover\Wwind
Energy Vol 20, Issue 11, Nov 2017.
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@:Wind Farm Modei LIDAR dat&===

~ Pl: G. Valerio lungo Obijective:Develop a reduced order model to predict
Valerio.lungo@utdallas.edu ind turbine wakes and power capture
A Characterization of wind farm performance through
SCADA, meteorological and LIiDAR data
A Probing wind turbine wakes through LiDAR
measurements for different atmospheric conditions
LIDAR Measurements and turbine settings
A Capability to predict power production from individual
wind turbines, wake interactions and turbine power
capture with low computational costs.

S-N direction [y/D]

I’ UTD mobile
LIDAR station

y { )
20 15 -10 -5 0 5 10 15 20
W-E direction [x/D]
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ccuracy Quantficallion =====

LIDAR RANS
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R cre gySc e, Technology, and Research
Busstry/Unive .tyC operative Research Center

% Low-cost Acoustichased Blade Monitorin

Pl. Murat Inalpolat

Objective:Develop a lowcost monitoring blade
Murat_Inalpolat@uml.edu

monitoring solution that will help reduce O&M costs
N A Reduce the need for total blade replacement by
identifying issues before they become significant or

j" catastrophic.
mciome Y A Reduce the need for unscheduled maintenance.
Damage Detecton f A Improve turbine availability and reduce repair costs.
N s A Can be used on new and existing turbines (retrofit).
B A Can be used both on eshore and offshore turbines.
m!& A Costs less than existing monitoring methods.

mlc 3
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@ WTTC Active Detection Te

Acoustic Beamforming ResultsChirp 0.2 to 20 kHz5 m
QSP(I Acoustic Power Radiated in 1 kHz Bands frapi9 kHzI
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¢ ﬁ 3 WindSTAR
Wind-Energy Science, Technology, and Research
Industry/University Cooperative Research Center

\g‘#:‘

New industrial February- April Project Proposal
members join (-
(Member renewal) Schedule
@ Faculty members
\
. . May June
Typical entry Point N —— meeting
New tOpiCS and Project Proposal Ranking
opportunities I:> Industrial members E> Project proposals |:> Stu%;.lﬁ Bpfster
defined . Presentations
Faculty and IAB work together to
define project topics.
. : September July- August June
Winter meeting
Progress reported Projects ) » ) _
S‘“"g‘/‘;&;ﬁ?}‘sat'ons initiated/continued <:| Students identified <:| Projects defined
Project redirection
Project Schedule
September January June August September
=> IAB Meeting : IAB Meetmg
Launch Evaluation Conclude Report &
WindSTAR Da
¢[ Periodic Mentor Review (SeptembeAugust) y
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- Membership

N
\

A Company joins askull Member $42,400/year membership fee, orSmall
Business Associate Membe&i15,900/year
I NSF supplements may decrease SB fee to $5,000 if member has NSF SBIR

Pooling money improve®turn on investmentin new technology with a ~16:1
leveraging of membership fee and only 10% overhead rate (~60% is typical)

Industrymembers directhe selection and execution oésearchtopics across a
broad range of researchers and facilities at multiple universities

Sharing rislat an early stage in research is a good business strategy

w2 el f deénTinNddnolbgy GefefaieSthrough the Center and
pre-publication acces$o research results

The Center allows us to pursue other sourcefuafling

Student engagement resume book and access to graduates who are well trained
in the field of wind energy

Strategic networkingand synergistic cooperation opportunities with
complementaryand competitor companies

o o Po o Po  To I
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Member Statements

3 WindSTAR

Wind-Energy Science, Technology, and Research
Industry/University Cooperative Research Center

a95t w
established within the consortium and
shared with the participants. This is
invaluable in assessing and proposing
potential improvement initiativeswithin
the companyé

0SYSTAGa FTNRY

¢ Brian Hayes
Executive Vice President
EDP Renewables

G¢KSe KIF@S R2YyS | NS
a cadre ohighly qualified and motivated
studentsthat carry out theprojects essential to
driving forward technologiesn the design,
manufacturing, inspection and |lHeme
management of critical components for energ
generated by wind powe.

- StephenNolet

Senior Director

TPI Composite

U)

Y|

G ¢ KS OSYy tleSoNitefhteded id Bréate
the right environment for successful research
that benefits the industryp a

- Nicholas Althoff
Sr. Adv. Mfg. Engineer
GE Renewable Energy

¢ KNRdzZAK (GKS NBf I GRA?2
built throughWindSTARwe were able to

Ryl toggthers sysgegsiul pigforgl o Nizx
extremely competitive ARHAaward. The
team, led byAquanisand supported by
UTD,WindSTARhember TPl Composites,
and potential member Sandia National
Labs, will receiv$3.5M in fundingto

develop and test an active load control
solution for wind turbines ¢

- Neal Fine, PhD
CEOAquanis
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& Timeline for Joining

A Membership Year Begins in June

A Mid-year Joining of Center can be negotiated a
a prorated Fee under special circumstances.

A Prospective members are invited to attend the next &8
WIndSTAR Center IAB Meeting as a guest (single
time) to learn about our Center and its operation.

A Winter at the University of Texas Dallas
A Summer at UMass Lowell
A All Guests are required to sign and NDA

A Decidewhether becoming a member makes sense
for your company and provideraembership fee
and sign thanembership agreement

A WIndSTAR I/UCRC will executenigt setof
research projects starting September 2019.
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