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| Introductions %e

o Stephan Baker — Naval Facilities
Engineering Command, San Diego, CA
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| Presentation Outline ,

* Wind Energy Fundamentals
« Key Policy related to renewable energy
. Industry/ NaW Wind Rules of Thumb
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| Early Wind Energy Applications
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It con shape mountains.
It can move oceans.
Now the wind can aven
heat up your toaster.
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| Wind Energy - Fundamentals

Wind Turbine Generators (WTG) convert kinetic energy in the
wind to electricity

~30% annual average growth over past 5 years

Globally, 74 GW WTG capacity installed (through 2006)
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| Wind Energy - Fundamentals

WTG Unit Sizes:
Utility Scale > 100 kW - 5.0 MW
Small Scale 1 kW - 100 kW

Major WTG Manufacturers:
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Key Policy Driving Federal
l Renewables

Energy Policy Act of 2005
e Section 203 requires Federal Agency
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Key Policy Driving Federal
PMRenewables

Executive Order 13423

Signed on January 24, 2007, includes the following goals:

— Energy efficiency to be improved and greenhouse gas emissions
reduced by way of reduction in energy intensity by (i) 3 percent
annually through FY 2015 or (ii) 30 percent by FY 2015, relative
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| DOD Renewable Goal %e

Defense Authorization Act FY 2007

SEC. 2852. DOD GOAL REGARDING USE OF
RENEWABLE ENERGY TO MEET ELECTRICITY
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Renewable Energy Technology
tions

“Renewable Energy” as defined by 2/20/07 DOE
draft guidance for implementing EO 13423:

“Renewable Energy means enerqgy produced by
solar, wind, biomass, landfill gas, ocean
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Navy Current Renewable Energy Projects

INnd:

— SandCIemente Island: 675Kw installed, ~10-13% island energy from
win
— Guantanamo Bay: 3.8 Mw installed, ~ 5-7% island energy from wind
e Solar:
— Twenty-Nine Palms 1.2 MW Solar PV
— Naval Base Coronado 750Kw Solar PV installed
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Wind Energy Economics

Land requirement to Generate 1 MW of Windpower (acres) | 5- 50, ridgeline to flat terrain Can be less
Wind Turbine System Cost ($ / kW) 1100 - 1600 Same cost for component
Wind Turbine Installed Cost ($ / kW) 1600 - 2500 “1600 - 6000

1. Navy wind strategy distributed generation, small # turbines, minimize wake effects, reduce land requirements
2. High variance due to unique site locations for Navy, (i.e. GTMO, SCI), DG strategy = Navy unable to take
advantage of economies of scale, finally Navy unable to capture production tax credit.
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Wind Energy Economics

Turbine Backlog (Years) 1-3

O &M Caost ($/ KWh/ Year) 0.01 “same, possibly more
Typical cost of Wind Energy ($/ KWh) 0.04- 0.06 °Can be more
Typical Wind Capacity Factor (%9 25% °Can be less

3. Since Navy only looking for small # of turbines, possibly can get turbines other vendors cannot use.

4. Due to remote locations of Navy and M & V requirements might increase O & M cost.

5. Due toincreased installation cost and operation and maintenance cost for Island or remote located WTGS,
also no PTC for Nawy.

6. Again Navy can tolerate lower wind resources due to potentially higher cost of local energy sources.

.GovEnergy

& www.govenergy.gov



Wind Energy Economics

3 6.4-70(14.3-15.7) 2,064,000 4546000 |$ 206,400 |$ 454,600 581 6.60
4 70-75(15.7-16.8) 2,286,000 5122500|$  228600|$ 512,250 525 5.86
5 15-8.0(16.8-17.9) 2,452,800 5699000|$  245280|$ 569,900 4.89 5.26
6 8.0-88(17.9-19.7) 2,890,800 6195000 |$ 289,080 |$ 619,500 4.15 4.84
I >8.8(19.7) 3,153,600 6,482400|$ 315360 |§ 648,240 381 4.63

Assumptions

1. Current Rate $0.10 per kwh, no demand charges

2. Installed Wind turbine project cost $2000 / kW, cost to install 600 kW: $1,200,000, cost to install 1500 kW: $3,000,000

3. Used 600 kW and 1500kW wind Turbine power curves and energy production estimates from Fuhrlander website: www.fuhrlander.de
4. No Federal / State Incentives nor any finance charges included.

5. SCI Simple Payhack = 6.4 years, GTMO Bay Simple payback = 10 years
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I Wind Energy Economics h

» e F 600 kW
= F 1500 kW

o
.

SnplePa

N A O @

4.0 5.0 6.0 7.0 8.0 9.0 10.0
(8.9) (11.2) (13.4) (15.6) (17.9) (20.1) (22.4)
Windspeed M/S (MPH)

GovEnergy

} www.govenergy.gov



| Navy Wind Ener

« San Clemente Island
— 3, 225 kW NEG-Micon turbines, 675 kW total
— 700 — 1000 MWhs annual wind energy produced
— 10-13% Total energy from Wind

GovEnergy

} www.govenergy.gov



San Clemente Island
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San Clemente Island
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| Navy Wind Ener

e Guantanamo Bay (GTMO)
— 4,950 kW Vestas turbines, 3.8 MW total
— $12.1 M Capitol cost, 9.8 yr simple payback
— Installed and operating since 2005
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| Guantanamo Ba
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Other Navy Potential Wind
* Projects

e San Nicolas Island, CA
 Naval Base Ventura County, CA Laguna Peak
e Barstow, CA
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Wind Energy Challenges for the

e Environmental Concerns
— Noise / Visual

e Radar Concerns
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| Environmental Concerns

e Birds / Bats
 Endangered Species
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| Radar Concerns

e Main concerns include:
— DOD Long Range Radar
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| Radar Concerns

o Mitigation Techniques
— Site wind turbines outside of LOS of long
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http://www.eere.energy.gov/windandhydro/fed
eralwindsiting/

http://www.nationalwind.org/events/business/37/de
fault.ntm

https://oeaaa.faa.gov/oeaaal/external/portal.jsp
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DOE MAIN COORDINATOR US AIRFORCE Alaska / Hawaii / Guam:
Gary Seifert EE PE, INL DONALD J. ENNIS, CMSgt, USAF
gary.seifert@inl.gov Donald.Ennis@hickam.af.mil

DSN: (315) 449-4271
COMM: (808) 449-4271

DOD/DHS LRR JPO _ US NAVY
(Air Defense/Homeland security radars): Matthew K. Wuest

Kenneth H. Kingsmore (DOD) Region IX Wind Work Group Member
Kenneth.kingsmore@Ilangley.af.mil USN Long Range Radar Point-of-Contact

DSN574-4392 SPAWAR Systems Center San Diego
Russell Wright (DHS) DSN 524-2140
Russell.wright@langley.af.mil (619) 524-2140
DSN 574-4508

matthew.wuest@navy.mil
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| Wind Energy Grid Integration

 Navy Remote locations can improve local grid

— Both GTMO and SCI has increased power quality of
local grids

so far no Navy Wind projects
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| Specific Mission Conflicts

 Navy/MC flight patterns
 Bombing / firing ranges
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| Navy / NREL Efforts :

e 2+ year long partnership with NREL

e Develop Navy Renewable Energy Plan
— Main Deliverable, GIS tool for N/MC Energy Managers to use

— Will include adjustable parameters: COE, COEq, Fed/State
Incentives
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| Presentation Summar :

e \WWind Energy Fundamentals
« Key Policy related to renewable energy
. Industry/ Navy Wlnd Rules of Thumb
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I \Where to go for further info

« DON Energy Website:
— https://energy.navy.mil

e Tri-Service Renewable Energy Committee
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Would you like to know more about
this session?

0 Pacific Highway Energy Engineering Branch, OP22

Code 5GWE, Bldg. 110 1100 234 Avenue

San Diego, CA. 92132 Port Hueneme, CA 93043-4370
Stephan.baker@navy.mil Bryan.p.long@navy.mil
619-532-3467 work 805-982-5177 work
619-847-4616 cell 805-982-5388 Fax

619-532-3979 Fax
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