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US Commercial Offshore Wind Prospects
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US Offshore Wind Projects

Project State MW

Cape Wind MA 468

Hull Municipal MA 15

Buzzards Bay MA 300

Rhode Island RI 400

New Jersey NJ 350

NRG Bluewater DE 350

Southern Company GA 10

W.E.S.T. TX 150

Cuyahoga County OH 20

TOTAL 2,068

Rhode Island

Large project in federal waters

Large project in state waters

US projects in federal waters
will require 1-2 years to obtain 
non-competitive commercial 
lease, or 2-3 years to obtain 
competitive commercial lease.  
To this must be added 4-7 years 
to develop and fully commission 
any large ( >= 350 MW) project.

Small project in federal waters



Mid-Atlantic Offshore Wind Potential Lease Areas

Mid-Atlantic Wind Energy Areas off NJ, DE, MD, and VA 
nearly 20,000 megawatts of potential installed capacity
equivalent to a direct capital investment of $50 to 80 billion

Mid-Atlantic Wind Connection lease application
7,000 MW capacity offshore transmission network
equivalent to direct capital investment of $5 billion

1,430 km2

~ 9,000 MW

419 km2

~ 2,500 MW

709 km2

~ 4,500 MW

566 km2

~ 3,500 MW



Development of Greater Gabbard:  504 MW (UK)

From lease award to construction start = 4.5 years



Development of Greater Gabbard:  504 MW (UK)

Construction Timetable

Onshore work starts:  mid-2008

Offshore work starts:  mid-2009

First phase power:      mid-2010

Full project power:      end 2011

From construction start to full project power = 2.5 years



Development of Horns Rev II:  209 MW (Denmark)

From lease award to construction start = 2.5 years



Construction of Horns Rev II:  209 MW (Denmark)

From construction start to fully commissioned = 1.5 years



Dominion Meets Approximately a Third of its 
Demand by Purchasing Wholesale Power in PJM

KEY STATISTICS
PJM member companies 550+
millions of people served 51
peak load in megawatts 144,644
MWs of generating capacity 164,895 
miles of transmission lines 56,499
GWh of annual energy 729,000
generation sources                      1,287
square miles of  territory 168,500
area served 13 states + DC

26% of generation in
Eastern Interconnection

23% of load in
Eastern Interconnection

19% of transmission assets
in Eastern Interconnection

19% of U.S. GDP produced in PJM

6,038
substations



NERA Study of Fossil Generation Portfolio in PJM

Virginia imports approximately 
one-third of the power needed to 
meet state-wide demand from the 
PJM regional market.

When might offshore wind provide 
stably priced energy at a cost that 
is competitive with purchased 
wholesale power in PJM?



PJM Long-Term Electricity Price Forecast

Wholesale off-peak prices 
forecast to double by 2016



PJM Long-Term Electricity Price Forecast

Wholesale on-peak prices 
forecast to double by 2020



Hypothetical Offshore Wind Project
Location for Cost & Performance Evaluation



Offshore Wind Project Cost 
Estimated by VCERC Cost Model

Capital cost estimated in March 2008 dollars using NREL parametric 
model for wind turbine & tower, Virginia maritime supplier bids for 
foundations & installation, and published data for balance of plant
• Plant cost at offshore busbar: $ 1,763 million
• Transmission cost to Fentress: $    153 million
• Total project investment: $ 1,916 million  (~ $3,260 / kW)

588 MW installed
rated capacity
(7 x 7 turbines
per lease block)

38% annual
capacity factor

20% PJM summer
capacity factor
(JJA 3pm – 6pm) Vestas V90-3MW



VCERC Modeled Capital Costs Compared
with European Project Data for Major Cost Centers

London Array I
630 MW
Siemens

SWT-3.6-120 Global Tech I
400 MW
Multibrid
M5000

Thanet
300 MW

if fabricated in 
Hampton Roads

Lincs
270 MW

Based on MTH 
announced 

contract value 
in March 2010

Lincs
270 MW

Based on MTH 
max steel weights 

if fabricated in 
Hampton Roads



VCERC Modeled Capital Costs Compared
with European Project Data for Major Cost Centers

London Array I
630 MW

Nexans 150 kV
50 km offshore

Sheringham Shoal
317 MW

Nexans 145 kV
20 km offshore

Sheringham Shoal
317 MW

81 km, 36 kV

Nordsee Ost
288 MW

63 km, 33 kV

VCERC Model
588 MW
138 kV

28 km offshore

VCERC Model
588 MW

168 km, 33 kV



Updated fuel market scenario
2012 price:  $60-80 per short ton
4% to 6% real annual escalation
(see back-up slides)

Cost of Energy Comparison Between
Offshore Wind and New Coal-Fired Generation



European turbine supply

Domestic turbine supply

Cost of Energy Comparison Between
Offshore Wind and New Coal-Fired Generation



Cost of Energy Comparison Between
Offshore Wind and New Gas-Fired Generation

Updated fuel market scenario
2012 price:  $5.50-6.00 per MMBTU
2% to 4% real annual escalation
(see back-up slides)



European turbine supply

Domestic turbine supply

Cost of Energy Comparison Between
Offshore Wind and New Gas-Fired Generation



VCERC Results Compared with
Recent National Academy of Sciences Study

VCERC:  ~06-07 ¢/kWh

VCERC:  ~11 ¢/kWh

VCERC:  ~13 ¢/kWh

VCERC:  ~10-12 ¢/kWh

Coal costs now increasing; offshore wind 
would increase price stability of Virginia’s 
energy supply portfolio; see backup slides



Thank You!

Any questions?

Email: hagerman@vt.edu

VCERC Offshore Wind Studies Final Report:
www.vcerc.org/report.htm



Historical Volatility in Coal Prices

Source:  Edison Electric Institute:  Q2 2010 Financial Update:  Fuel
(www.eei.org/whatwedo/DataAnalysis/IndusFinanAnalysis/Documents/
2010_Q2_Fuel_Final.pdf)

Coal prices are rebounding 
more quickly than assumed 
in original VCERC report



Recent Delivered Coal Prices

Source:  Edison Electric Institute:  Q2 2010 Financial Update:  Fuel
(www.eei.org/whatwedo/DataAnalysis/IndusFinanAnalysis/Documents/
2010_Q2_Fuel_Final.pdf)

Assumed price range 
in first year (2012)



Near-Term Forecast of
Central Appalachian Coal Spot Market Prices

Source:  Edison Electric Institute:  Q2 2010 Financial Update:  Fuel
(www.eei.org/whatwedo/DataAnalysis/IndusFinanAnalysis/Documents/
2010_Q2_Fuel_Final.pdf)

6% nominal annual 
escalation rate



Historical Volatility in Natural Gas Prices

Source:  Edison Electric Institute:  Q2 2010 Financial Update:  Fuel
(www.eei.org/whatwedo/DataAnalysis/IndusFinanAnalysis/Documents/
2010_Q2_Fuel_Final.pdf)

Natural gas prices have 
declined and are likely to 
have a lower 2012 price 
than assumed in original 
VCERC report



Near-Term Forecast of
Henry Hub Natural Gas Spot Market Prices

Source:  Edison Electric Institute:  “Q2 2010 Financial Update:  Fuel”
(www.eei.org/whatwedo/DataAnalysis/IndusFinanAnalysis/Documents/
2010_Q2_Fuel_Final.pdf)

4% nominal annual 
escalation rate


