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1990 GM SunRayce WPI Starduster




1990 GM SunRayce WPI Starduster

1 kW solar array

5 kWh AgZn battery
Top speed: 70 mph
80+ mpg equivalent

1650 miles

32 colleges



Competed in 2007 in
Washington DC

800 sq ft -2 br, full bath
*9 kW of solar PV

*Solar thermal
heating/hot water

*Passive cooling
elements

*Radiant floor heating

*Recycled & quick
growth building
materials —-bamboo and
wheat board



Hull Wind 1




Hull Wind 1 — Google Earth




Hull Wind 1 — from an airplane




Hull wind project started in 1997

CARE - Citizen Advocates for Renewable Energy



Hull 1 - 660 kW — Dec 27, 2001

= 1,500 MWh/year —
16,311 MWh to date

= Equivalent to 250
home’s usage

= ~ 3% of Hull
= Annually Offsets:
= 1,200 tons CO2
= 7 tons SO2
= 5 tons NOx




Hull 1 - 660 kW — Dec 27, 2001

= Cost: $780,000.00
=" Town Paid Cash

= Paid for itself in
under 5 yrs through
energy costs saved
and incentives

" |ncentives

" Federal REPI ~
1.9 ¢ /kWh

= VVoluntary mkt
RECs~ 3.0¢
/kKWh




Hull Wind 2




Hull Wind 2— constructed 2006

= Hull 2 commissioned = 95% approval of the " 4,200 MWh/year —

in May 2006 residents of Hull, MA 22,967 MWh to date




Hull Wind 2 — Vestas V80 1.8MW

$3,000,000.00 cost to
Install atop a landfill

Hull and Harvard U.
Ink 10-year REC deal

= 42,000 MWh RECs
= $1,500,000.00



Hull Wind 1 and Hull Wind 2 contribute
over 11% of Hull’s entire electric load !

Hull plans on 4 off shore
turbines for approx 100%
of entire town load ~ 20009.




Hull offshore started permitting 2008




Hull’'s proposed offshore project ~ 15MW

. Four wind turbines

. 3-5 MW (295’ - 417’ rotor diameter)
. Hull Wind 2: 1.8 MW, 262’ rotor

. Installed in vicinity of Harding Ledge
. 12 -20 MW total generating capacity
. Energy production (on average) could

approach 100% of Hull’'s annual electricity
consumption






Hull has won several awards

AWEA

EPA

Mass Municipal Assoc.
Mass Congressional Award
o @ oot Clean Air — Cool Planet

AlR PLANET

DOE



Challenges for Community Wind

 Community Support & leadership

« Site

* Resource: Wind

» Assessment: Economic & Technical
* FiInancing & Investment

* Project Ownership



Challenges for Community Wind

Community Support & leadership

Local champions — educated leaders
Favorable community support

Outreach meetings



Challenges for Community Wind

Site

Municipally owned?
Access to roads, electricity

Not sensitive to wildlife, wetlands



Challenges for Community Wind

Resource
* 6.5 m/s annual average wind speed
« 1+ years of wind data @ hub height

 Not sensitive to wildlife, wetlands



US Offshore Wind resources — 7+ m/s



US Offshore Wind resources — 7+ m/s



US Offshore Wind resources — 7+ m/s



US Offshore Wind resources — 7+ m/s









Resources for Community Wind

AWEA Wind Siting Handbook - Nixon Peabody & Tetra Tech
http://www.awea.org/sitinghandbook/downloads/AWEA_Siting_Handbook Feb2008.pdf

A Handbook by the Environmental Law & Policy Center
http://elpc.org/wp-content/uploads/2009/11/ELPC-Community-Wind-Book-09.pdf

Land-based Wind Energy: A Guide to Understanding the Issues and Making Informed Decisions

http://www.clfventures.org/wp-content/uploads/Wind_Guide.pdf

Novo Co - Economic and Ownership Models (wind and solar)
http://www.novoco.com/events/retc/san_francisco/2011/manual/presentations/precon/SF%202011%20-

%200wnership%20Structures%20Rev1%20%282%29.pdf

http://www.windustry.org/resources/minnesota-flip
http://www.milbank.com/images/content/9/2/926/Equipment-Leasing-May11.pdf

http://www.windpowerengineering.com/construction/ridgewind-pioneering-leaseback-and-letting-the-community-in-on-the-cake/



Hull ~ A Community Gets Green

www. hullwind.orc

astern@hotmail.com

http://www.actionforcleanenergy.org
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