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What are Delaware’s Low-
Footprint Resources!?

® Power sources
® Solar (rooftop PV)
® Offshore wind (0 -50 m)
® Future no-CO; resources
® Managing facilities
® Transmission to level renewables
® Storage via vehicles

® | oad management (eg. DLC)



What is “Low footprint™!

® With large CO2 increases, Delaware
becomes a small string of islands

® TJo stop climate change, wordwide emissions
need to be reduced by 60 to 80%

® So improvements like 10% to 20% are
helpful if additive (e.g. conservation) but not

helpful if new generation (e.g. change coal to
natural gas)
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DE Solar potential

Average | Rooftop | Average
Solar as
load PV outputat|, o |
(MW) | Capacity | 16% CF |
Newark™| 49.7 57.5 9.2 18
Delaware| 1318 1797 288 22

*Newark potential from CEEP Solar rooftop draft study




How to calculate wind
potential

® Current technology is 0 - 30 meters depth
® Prototyped to 50 m (in water now)
® Bottom anchored to 100 m

® Exclude shipping lanes, bird flyways, etc
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Turbines
(Count)

Installed
Capacity
(MW)

Capacity
Factor

Average

production
(MW)

Delaware
Bay

933

3359

0.36

1209

Atlantic
Ocean

15,905

6203




Wind Resources of
US Mid-Atlantic
(MA thru NC)
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Delmarva Pen. Resource

Delmarva Potential Average wind State
Atlantic Wind power average
Coastline Capacity production load in 2006
(MW) (MW) (MW)"
Delaware 25 mile 15,905 5,286 1,319

Maryland 31 miles 19,881 6,561 7,211
(estimated)

Virginia 80 miles 51,691 17,058 12,183
(estimated)

DC . 0 0 1,301

Total 87,477 28,905 22,014

a From US EIA, State Electricity Profiles, 2006 Edition, DOE/EIA-0345.
Average load calculation (total MWh divided by 365%24)




Max/Min Power Analysis

(initial estimates)
by Jesse Fernandes, UD

® T =Transmission

T “& | ® G = Generation (G¢=thermal,
JX, Gw=wind)
® | =load

® Constraints limiting max G :

® GtZLmax' T

Sussex County Line

® Gw S Lmin +T

® Conclusion: several 1,000
MW of wind ok now, more
with new PHI transmission




Offshore wind fluctuations
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PHI's Proposed Mid-Atlantic Power Pathway

PHI's proposed transmission line is a separate and complementary transmission path for
consideration by the PIJM. It would address transmission needs in Northern Virginia,
Washington, D.C., Maryland, the Delmarva Peninsula and New Jersey power markets.

PHI Future Transmission Projects — March 2006
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PHI is proposing a 230 mile, 500 kV high-voltage transmission line originating in Northern
Virginia, crossing Maryland, traveling up the Delmarva Peninsula and terminating in southern
New Jersey. In addition to this line, significant 230 kV lines that support Maryland, Delaware
and New Jersev would be added.
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Generatlon & Transmission Infrastructure

MAPP Transmission Project
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e Existing transmission is constrained in
Delmarva and MAPP will create linkages
with MD, DC and VA across Chesapeake

e This line provides us with an opportunity to
stimulate our renewable energy generation




Reconh gurmg MAPP
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Reconfiguring MAPP

® Total capacity of Delmarva Peninsula

Offshore Wind resource is 87,000 MW, with
average output just under 29,000 MW.
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Recon gurmg MAPP

® Total capacity of Delmarva Peninsula

Offshore Wind resource is 87,000 MW, with
average output just under 29,000 MW.

® For load of MD, DC and VA, to meet avg.
would be 20,695 MW.
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Reconh gurmg MAPP

® Total capacity of Delmarva Peninsula

Offshore Wind resource is 87,000 MW, with
average output just under 29,000 MW.

® For load of MD, DC and VA, to meet avg.
would be 20,695 MW.

:Nohcc':,s;""’m“ B ® Electric load growth is about 2% per year. I

‘ we assume retirements average average 3%/
year, MD, DC & VA would require 1,035 MW
new output added per year.
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Recon gurmg MAPP

® Total capacity of Delmarva Peninsula

Offshore Wind resource is 87,000 MW, with
average output just under 29,000 MW.

® For load of MD, DC and VA, to meet avg.
would be 20,695 MW.
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Reconh gurmg MAPP
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® Total capacity of Delmarva Peninsula

Offshore Wind resource is 87,000 MW, with
average output just under 29,000 MW.

® For load of MD, DC and VA, to meet avg.
would be 20,695 MW.

® Electric load growth is about 2% per year. I

we assume retirements average average 3%/
year, MD, DC & VA would require 1,035 MW
new output added per year.

® A power line of capacity of 2,000 MW would
be over-capacity after 2-years of growth. To
plan on 20 yrs of growth, line should be

expanded to 20,000 MW.

® Current MAPP sizing is for the wrong
direction, based on load on Delmarva. That is
like building a power line to “bring coal to
New Castle”. We need to design so that we
can make the best use of our resources.



Reconh gurmg MAPP
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® Total capacity of Delmarva Peninsula

Offshore Wind resource is 87,000 MW, with
average output just under 29,000 MW.

® For load of MD, DC and VA, to meet avg.
would be 20,695 MW.

® Electric load growth is about 2% per year. I

we assume retirements average average 3%/
year, MD, DC & VA would require 1,035 MW
new output added per year.

® A power line of capacity of 2,000 MW would
be over-capacity after 2-years of growth. To
plan on 20 yrs of growth, line should be

expanded to 20,000 MW.

® Current MAPP sizing is for the wrong
direction, based on load on Delmarva. That is
like building a power line to “bring coal to
New Castle”. We need to design so that we
can make the best use of our resources.

® These numbers are illustrative, need more
analysis to be more definitive.
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® Total capacity of Delmarva Peninsula

Offshore Wind resource is 87,000 MW, with
average output just under 29,000 MW.

® For load of MD, DC and VA, to meet avg.
would be 20,695 MW.

® Electric load growth is about 2% per year. I

we assume retirements average average 3%/
year, MD, DC & VA would require 1,035 MW
new output added per year.

® A power line of capacity of 2,000 MW would
be over-capacity after 2-years of growth. To
plan on 20 yrs of growth, line should be

expanded to 20,000 MW.

® Current MAPP sizing is for the wrong
direction, based on load on Delmarva. That is
like building a power line to “bring coal to
New Castle”. We need to design so that we
can make the best use of our resources.

® These numbers are illustrative, need more
analysis to be more definitive.



More information

@ www.ocean.udel.edu/windpower

@ AWEA conference, Sept 9-10, Wilmington

@ http://www.awea.org/events/offshorewind/
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