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Offshore Wind @ Sandia

Waves and Currents Sediment Characteristics

Addressing the challenge through
research: Identifying and mitigating
technology barriers and leveraging
past experiences

VAWT rotor
development

Large Offshore HAWT Rotors
(100-meter blade)

M 5°8” human scale



Objectives:

Develop public domain methods/tools for
assessing wind farm and ecosystem risk
from sediment mobilization due to
seafloor-structure interactions.

Transfer the tools and techniques to
industry for site-specific evaluations
required for permitting and design.

Develop industry guidance on coastal
processes and assessment techniques
for seabed dynamics to streamline OWF
design and permitting

Critical to Offshore Siting

ediment Transport, Scour and Foundation

Impact Analysis

Bathymetry Waves and Currents Sediment Characteristics
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« Completed draft report describing a
methodology to estimate the probability of
sediment mobilization and scour due to the
presence of offshore wind structures using
Monterey Bay, CA as atest bed.

« Studies of Atlantic coast between Long Island
and Cape Hatteras (Mid-Atlantic).

(cont’d) Sediment Transport, Scour and
Foundation Impact Analysis
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Offshore Radar Mitigation

Another important siting consideration......

Project objectives:
* [dentify key players in offshore turbine/radar interaction
* [dentify and document key offshore radar issues/concerns

 Developing an initial plan to mitigate the identified offshore radar
issues
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Frinted Janusry 2012

A Retrospective of
VAWT Technology

Herbert J. Sutherland,

Dale E. Berg, and Thomas D. Ashwill

Overview:
* This project focuses on improving

the VAWT rotor sub-system
through iImprovements in
aerodynamics, materials, blade
manufacturing, and test methods.

* Innovative rotor designs will be
developed that reduce system
COE. 3

* Designs will then be tested at
sub-scale to prove their feasibility
and increase the TRL of VAWT
technology for offshore
deployment.
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HAWT Components

Innovative Offshore Vertical-
Axis Wind Turbine Rotors

VAWT
insensitivity to
wind direction

allows for
large rotors

INTY

VAWT simplicity and

accessible drivetrain
High HAWT reduce O&M costs
C.G.increases

Blade Pitch System \\ latractie

VAWT Components
Yaw System

\ costs
s o \ Lower VAWT
C.G.decreases
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costs
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igh-resolution modeling of offshore wind
turbines and farms

Wave height [m]

Overview:

* The University of Minnesota and | —
Sandia were awarded a el
collaborative project to
investigate high-resolution
modeling of floating offshore wind
turbines and farms.
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United States Wind Speed Data

m What does 10.9 m/s mean?

NREL Updated Maps:
Arizona (2003)

(2003)
Califomia (2002)
Colorado (2004)
Connecticut (2001)
Delaware (2002)
Hawaii (2004)
Idaho (2002)
Illinois (2001)
Indiana (2004)
Maine (2001)
Maryland (2002)
Massachusetts (2001)
Michigan (2004)
Missouri (2005)
Montana (2002)

Wind Resources and Transmission Lines

New Hampshire (2001)
New Mexico (2003)
North Carolina (2002)
North Dakota (2000)
Ohio (2004)

Oregon (2002)
Pennsylvania (2002)
Rhode Island (2001)
South Dakota (2001)
Texas mesas (2000)
Utah (2003)

Vermont (2001)
Virginia (2002)
Washington (2002)

West Virginia (2002)
Wyoming (2002)

The remaining states use data from the 1987
“Wind Energy Atias of the United States".
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Wind Power Classification
Wind  Resource Wind Wind Speed ®  Wind Speed *
Power  Potential Density at 50 m at50 m at50m
Class W/m? mis mph
2 Margi 200- 300 56- 64 125-143
3 Fair 300- 400 64- 7.0 14.3-157
4 Good 400 - 500 70-75 15.7-1638
5  Excellent 500- 600 75- 80 16.8-17.9
6 Outstanding 600 - 800 .0- 8.8 179-19.7
7 800 - 1600 88-11.1 197-248
'Wlnd speeds are based on a Weibull k value of 2.0

Wind Power Classification
Wind Power Wind Speed ® Wind Speed
Density at 50 m at50m at50m
W/m? m/s mph
200 - 300 56- 6.4 125-143
300 - 400 64-70 143-157
400 - 500 70-75 15.7- 168
500 - 600 168-179
600 - 800 17.9-197
800 - 1600 19.7-248
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Transmission Lines
Voltage (kV)
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Effect of elevation on wind:

ho\"
amn (2
1

Solving for v2...
h,=9m  v;=10.9 m/s
h,=50m n = ground surface
friction coefficient choose 0.2
N=0.1, water or smooth ground

N=0.2, tall crops
N=0.3 city downtown

v,= 15.3 m/s
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