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June 6, 2006

Ocean Renewable Energy Council

Carolyn Elefant    loce@his.com
Sean ONeill          soneill@symmetrix.bix
SUBJECT: My Estimate of Potential Offshore Wave and In-stream Tidal Current Power Plant Capacity Additions in the U.S. over the Years of 2006 to 2010
Dear Carolyn and Sean
Per your telephone call to me last Friday, I have reflected on the question of how much wave energy and in-stream tidal energy might come online in the US over the next 5 years. Also at your request, I have then taken that estimate and calculated the economic impact on the U.S. taxpayer if there existed a 10 year 1.9 cents (in constant 2005$) production tax credit for all wave and tidal electricity power plants that come on line in the 5 year span covering Jan 1, 2006 through Dec 31,  2010.

My estimate of offshore wave capacity (in MW) that could come on line (i.e., commissioned and selling electricity into the grid) in the U.S. over the years of 2006 though 2010 are:

	Developer
	Project Name - Site
	2006
	2007
	2008
	2009
	2010

	AquaEnergy
	Makah Bay WA
	
	1
	
	3
	5

	Energetech
	GreenWave – Pt Judith RI
	
	
	1
	0
	5

	Oregon State Univ
	RD&D Facility – Douglas County, OR
	
	
	1
	0
	0

	TBD
	Douglas County, OR
	
	
	
	5
	0

	TBD
	Ocean Beach, San Francisco, CA
	
	
	3
	0
	10

	TBD
	Makapuu Pt, Oahu, HI
	
	
	
	
	100

	TOTAL  NEW
	YEARLY CAPACITY (MW)
	
	1
	5
	8
	120


Notes:

(1) The OSU RD&D facility will test various technologies but is not expected to be a commercial plant, thereby, no growth in capacity is projected

(2) My estimate is that the first commercial scale (i.e., 100MW or greater) off shore wave power plant will be built by an independent power producer in Hawaii, the US state with the highest electricity prices and with an excellent wave energy climate.

My estimate of in-stream tidal current capacity (in MW) that could come on line (i.e., commissioned and selling electricity into the grid) in the U.S. over the years of 2006 though 2010 are:

	Developer
	Project Name - Site
	2006
	2007
	2008
	2009
	2010

	Verdant
	East River, NYC, NY
	0.2
	0
	4.8
	5
	0

	TBD
	Passamoquoddy Bay, ME
	
	1
	0
	5
	0

	TBD
	Golden Gate, SF, CA
	
	
	1
	0
	10

	TBD
	Tacoma Narrows, Tacoma WA
	
	
	1
	0
	10

	TBD
	Cook Inlet, Anchorage AK
	
	
	
	1
	0

	TOTAL NEW
	YEARLY CAPACITY (MW)
	0.2
	1
	5.8
	11
	20


Notes:

(3) Tidal In-stream energy conversion is a distributed generation energy source (meaning that it is most applicable for supplying local loads) and I estimate that initial commercial pant sizes will be of the order of  10 MW or less.
The economic impact, in constant 2005$, on the U.S. taxpayer of a Production Tax Credit (PTC) of $0.019/kWhr for a wave or tidal electricity power plant for the first 10 years after being commissioned is calculated in the following table.  

	
	2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017
	2018
	2019

	New Capacity
	0.2
	2
	10.8
	19
	140
	(7)
	
	
	
	
	
	
	

	Cum Capacity 
	
	2.2
	13
	32
	172
	172
	172
	172
	172
	172
	172
	172
	172

	Cum Cap <10 yrs old
	0.2
	2.2
	13
	32
	172
	172
	172
	172
	172
	172
	171.8
	169.8
	159

	Total PTC $
	$11.6K
	$128.2K
	$757.8K
	$1.8M
	$10M
	$10M
	$10M
	$10M
	$10M
	$10M
	$10M
	$9.9M
	$9.3M


Notes:

(4) Assume that plants are commissioned at the end of the calendar year so that the first year of PTC is the following year

(5) This table is calculating only those economic impacts of plants that come on line in the years of 2006 to 2010. In other words, the assumption is that the PTC goes away for plants commissioned in 2011 or later

(6) The total PTC $ calculation procedure used is Total Yearly Capacity (kW) x 8766 hrs/yr x Capacity Factor (35%) X $0.019 PTC where capacity factor is defined as the actual electrical energy produced divided by the amount that would be produced if the plant operated at rated capacity for the whole year.

This represents my best estimate and I do not claim any superhuman forecasting abilities.  You should know that I do tend to be an optimistic person.
Wave and tidal energy is about 15 to 20 years behind wind technology. The technology is proven but emerging and the degree of uncertainties in cost (particularly permitting and operation and maintenance costs) are such that I believe that a prudent independent power producer investor would invest in wind and not wave or tidal power plants in the U.S. at this time.

 The economic impact of wave and tidal PTC on the U.S taxpayer is insignificant compared to wind PTC where thousands of MW is being installed in a year.

Wave and tidal ocean energy needs subsidizes for early adopters so that the learning experiences can begin to drive its initial system costs down the progress curve.

I believe, because of the much higher power density and ease of integration into the electrical grid of wave and tidal energy compared to wind energy, that, some day, wave and tidal energy plants will be the independent power producer technology of choice for energy investments.  The higher power density means smaller energy conversion machines and smaller energy conversion machines made of like materials means lower initial capital cost. Wave energy can be predicted days in advance and tidal energy years in advance.  Unlike wind and solar, this predictability will allow wave and tidal current power plants to be more easily integrated into the electrical grid.

If you have any questions, please feel free to call me
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Sincerely,

Roger Bedard

EPRI 
Ocean Energy Program Manager
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