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Studies Leading to a Request for Proposals
from Wind Project Developers
+

SC Enerqgy Office (US DOE)

1l: South Carolina Roadmap to Gigawatt-Scale Coastal Clean Energy
Generation: Transmission, Regulation & Demonstration




Main Wind'ResourcerPotential-oriU.S: = Offshore

This map shows the
annual average wind
power estimates at 50
meters above the
surface of the United
States. ltis a
combination of high
resolution and low
resolution datasets
produced by NREL
and other
organizations. The
data was screened
to eliminate areas
unlikely to be
developed onshore
due to land use or
environmental issues.
In many states, the wind
resource on this map is
visually enhanced to
better show the distribution -
on ridge crests and other
features.

Wind Power Classification

Wind Resource Wind Power ‘Wind Speed 2 Wind Speeda
Power Potential Density at 50 m at 50 m at 50 m
Class Wim? m/s mph

3 Fair 300 - 400 6.4- 7.0 14.3 - 15.7
4  Good 400 - 500 7.0-75 15.7-16.8
5 Excellent 500 - 600 75- 8.0 16.8-17.9
6 Outstanding 600 - 800 8.0- 8.8 17.9-19.7
7 Superb 800 - 1600 88-111 19.7-2438

U.S. Department of Energy
National Renewable Energy Laboratory

23mIANS20086 1.1.3

Awind speeds are based on a Weibull k value of 2.0

Source: US DOE National Renewable Energy Laboratory
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Mean Speed at 100

South Carolina’s Grand Strand

Wind Resources Closer tl) Shore

(Transmission Distance)

Shallow Wa}er Depths

(Foundation/.

tructures)

Close to Demand. .. -

Source: SC Energy Office (AWS Truewind) 2005)
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Offshore Instrument Platform
Vertical and Horizontal |
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CrossESHoreNerjicoons

Two Shore-Normal Instrumentation Transects

PALMETTORUILIY

Instruments @ Beach, 1.5, 3 and 6 Miles [l >




Wind Sensar Irriclium Artennz
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Data Transm itted Lartern - GP;Z:renna
Once Each Day to Westher Pak Reflector

Conway and Raleigh
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Temperature, Conductivity,
& Pressure Sensor

NC State Bi-
Moored Buoy
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Little River Inlet
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Northern Grand Strand Transect B o
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Analyze Wind, Wave, Current
Energy Potential at Sites

Assimilated into NCSU/NCAR

Atmosphere/Ocean Interactively
Coupled Model

Refine Spatial and Temporal
Character of Resource-Select Site
for Vertical Verification

Predictive/Forecast Bi-products

Model Output for Wind Conditions at 50, 100 and
150m . Non-Storm Day 2/22/07

(From Bao, Pietrafesa and Peng in Prep)

Projected Vertical Wind Profile at Selected location
(From Bao, Pietrafesa and Peng in Prep)

Wind magnitude with height at the
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Boundary F.ff‘e-:l
an Wind Velocity

Navy R-2 Tower —Georgia
http://www.ndbc.noaa.gov/station_page.ph
p?station=spagl

heyabatioser

salVieasurementsiotHubiElevation
Requires Offshorerfiower

BUOY ARRAYS

Verify Near Surface Coastal Boundary
Refine Spatial Distribution of Class 5+ resources

With compiled exclusionary zones select site for
verification of resource at operational height

SANTEE COOPER OFFSHORE PLATFORM

Construct Offshore Platform - Direct Measurements
Verifying Magnitude and Character at Hub Elevation

PALMETTORUILIY
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Deploy Buoy-Based Cross Shorellnstrument Array,
Daily Data Transmission-Assimilated
into Interactively Coupled VModel

Compile Resource Verification /.
Boundary Characterization

Tentatively Project Spatial Distribution , Use previously
Compiled Exclusionary Information -

Site and Construct Offshore Tower

Complete One-Year Monitoring at Operational Elevation

With Partnering Agencies and Organizations Continue to
work parallel on other issues such as Environmental ,
Regulatory, Engineering, Financial etc.

April/May 2009

Oct./Nov. 2009

Oct./Nov. 2010




