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Deepwater Wind:

Dominant US Ocean Energy Resource
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Why Pay Attention to Maine’s

Deepwater Wind?

8.3% of US Deepwater Wind Resource is off Maine.
R&D Capacity:
- UM Advanced Structures and Composites Center
- UM GIS Offshore Wind Database (25
Governor Established Deepwater ¢
offshore Wind Testbed
Unique Ocean Industry Assets:
(a) Boatbuilding industry (BIW)
(b) Deepwater floating exploration
rigs (Cianbro)
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Maine: A Source of Green Energy

for the Northeast U.S.
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Maine Deepwater Wind:

Part of the Regional RPS Solution
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The Maine Plan:

More than Turning the Lights on!

HOME HEATING
g = Save 40-60%

» Weatherize, 30 years

» Heat pumps, 30 years

+ $1 Billion revolving loan

OFFSHORE WIND
$20 billion, 15,000 jobs

Smart Grid Export to NE " A i 5GW

LAND-BASED WIND
$7 Billion

5 GW of additional

wind needed to
electrify heating

T o N0.60% PELN.AD years and transportation

In Maine
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Land-based Shallow Water Transitional Depth Deepwater Floating
Technology Technology Technology Technology
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US is Behind:

Offshore Wind Projects Planned by 2015
Europe and North America

Sweden; 3312  United States;
s 2073

United
Kingdom;
8755.8

Belgium; 1446
Canada; 1100

Denmark; 1276
Finland; 1330

= - France; 1070
10927.5 Source: Walter Musial (NREL, 2008)
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The Hywind concept

Developed by StatoilHydro

Combines known technolog

Floating concrete or steel hull
“Standard” offshore turbine

BDeep water, depth > 100 meters (328 ft)
Harsh environment

Assembled in sheltered waters, towe

Relies upon experience from:
Floating platforms
Electrical power production

Onshore wind turbines

Technical data
WTG: —

2.3 MW

Turbine weight: 138 tons
65 m (213 ft)

T 82.4 m (270 ft)

Drah hull: 100 m (328 ft)
Displacement: __ 5300 m3 (17388 cuft)
Diameter at water hne 6.m (20 ft)

Diam:submerged bod; 31y
Water depths: 120-700 m (400 -2:
Mooring:

5

7.1t)




Objectives:

- Evaluate deepwater platform
designs in-situ, both scale
models and full-size.

- Verify models necessary for
design.

Partners:

Testbed open to federal,
academic and industrial
partners.

9"L\ 10rrmgton.

Legend
MLLW - Private/State Bndy
3 nmi - Fed/State Bndy
G nmi - B{g) Zone - Rev Share
— 200 nmi - Exel Economic Zone
[C138 MW Farm Footprint
200 MW Farm Foatprint
500 MW Farm Footprint
[ 1000 MW Farm Footprint
Depth {meters)
WE0-200m

Approach: Establish heavily instrumented, highly characterized ocean environment, >60m
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Technical Challenges:
- Predictive models.

- Cost Target ($3.5/W).
- Manufacturability.

- Deployment.

- Durability: corrosion/fatigue.

- Survivability (extreme local
events).

- Foundations.

- Optimization for Class 6
and 7 winds.
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Floating Wind
Turbine Concepts

/ Buoyancy Stabilized

"Barge” with catepary
moaring lines

Approach:

- Start with scale model(s), Laboratory - Testbed
- Use macrocomposites (conventional+advanced materials).
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Maine R&D Goal 3 (2014-2018):
First Floating Offshore Wind Farm

Stepping-Stone Project: 20-30 MW

- Design
- Build
- Monitor
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Maine to Investin

Deepwater Offshore Wind Research

1. Advanced Deepwater Wind Prototyping Center:

e Expands UM Advanced Structure and
Composites lab to 70,000 ft?

e Design, prototype and test under one roof
e Robotics composites prototyping
e Nanocomposites

2. Deepwater Wind Testbed
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Economic Opportunities for Maine

5GW =250 MW /Year over 20 Years

Project
Based on Vestas management
V90-3MW | / W5k
turbine Turbines
56% Installation
3%
Support
structures
27%
Power collection Power
 $1 billion per year over 20 years 10% transmission
3%

Local fab and install (30%) = $300M /year
Local offshore service (2.5% of CI) = $500M/year after built

 With 25-year life, project re-powering sustains regional jobs
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