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Ms. Kimberly D. Bose,

Secretary,

Federal Energy Regulatory Commission,

888 First Street, NE

Washington, DC 20426

USA

26th April, 2007.
re: Preliminary permits for wave, current, and instream new technology hydropower projects, Docket No. RM07-8-000, 118 FERC 61,112 (February 15, 2007)

Dear Secretary Bose,
Our attention has been drawn to the above by a leading US energy company by whom we have been retained to provide technical services on ocean wave energy.

We welcome the opportunity to comment on this important initiative and do so in the hope that our opinions may be of some value to the Commission in their deliberations.

For the past ten years we have been fully committed to the development of a commercially viable wave power device, ie units that will deliver high quality electrical power to the grid at competitive prices and remain on site for at least 20 years. Sea trials commenced last year.  The Wavebob technology is protected by a number of world patents and is now gaining international recognition as one of the most promising of the emerging systems.
We offer the following comments on the technology of converting wave energy to useful power, in the general context of preliminary permits for ocean wave power demonstration projects and, in due course, wave farms.  We then comment on the FERC Docket No. RM07-8-000.

We would like to thank the USA Federal Energy Regulatory Commission for this opportunity to comment.

Yours sincerely.

[image: image1.jpg]i




William Dick

Managing Director

Wavebob Limited

Technology convergence
A broad consensus, but not a universal one, accepts the following as established:
1.  the best resource is offshore, ie in water depths greater than half a wavelength

2.  ocean swell is preferable to local wind-waves

3.  a self-reacting device is to be preferred to one that reacts against the sea-bed (for example by taut moorings)
4.  floating (surface-piercing) devices are preferable to totally submerged devices
5.  oscillating systems represent the most effective way of absorbing wave energy

6.  the amount of power that may be absorbed by a single oscillating device is a function of wavelength and wave height squared and is therefore limited by the prevailing wave climate; each type of absorber has a ‘capture width’ being the length of wave front from which, in theory, it is capable of absorbing energy
7.  wave energy converters will be deployed in large arrays, analogous to a wind-farm

Some points are self-evident:

8.  survival is paramount

9.  full marine insurance is a prerequisite, typically based on the 100-year extreme seas and for the anticipated life of the project
10.  economics dictate that electrical power output be as great as practicable while financial, operating and maintenance costs are minimised

11.  it is desirable that the installed capacity of each unit is as close to the maximum recoverable power as is possible, other things being equal
12.  availability should be as high as possible, and any device should be capable of remaining on site for 20+ years, with on-site maintenance

13.  redundant and remotely switchable components in the power train will minimise the need for costly (and sometimes risky) service visits 
14.  an ability to adapt to continuously changing sea-states, and hence on-board ‘intelligent’ autonomous control, is highly desirable
Implications for site selection
15.  As with any natural resource, economics tend to favour the richest and most accessible locations.  In the United States this means the Pacific coastline, especially off California, Oregon and Washington and parts of Alaska, and Hawaii. 
16.  Wavelengths suggest that the best resource will be in water depths of 75 metres and greater.  The costs of moorings, grid connection and servicing are likely to limit early stage developments to depths less than 200 metres.

17.  With wave energies ~40kW/metre installed capacities of at least 1MW would be justified; anything less implies heavier unit costs for deployment, moorings, grid connection and servicing.

18.  A commercially viable wave-farm is likely to have a total installed capacity of several 100 to over 1,000MW
19.  Wave farms are likely to be deployed in long arrays at right angles to the dominant wave direction

20.  The total size of the array will depend on the sea room required by each unit on its moorings, its ‘capture width’, and its installed capacity; axi-symmetric point absorbers will require least space
21.  Conventional moorings for a typical 500MW farm of 1MW axi-symmetric units could, very approximately, cover an area 20km x 6.5 km; it would be a navigational hazard, but one which small ships and boats can pass through
22.  It is clearly advantageous to be reasonably close to the existing grid and to a marine services centre 

23.  As floating and self-reacting units, environmental impact will be small but beneficial overall, being a source of renewable energy; negative impacts will include during deployment (grid connecting the wave-farm) and from the moorings

24.  Commercially successful wave power developments will generate and sustain a significant number of primary and secondary jobs within the region; trawling would be impossible but there will be significant nett socio-economic benefits to the region

The R&D process
Wavebob Limited has been following what is now increasingly recognised as an industry standard process or ‘protocol’ in bringing the product from very early concepts to commercial reality.  That has progressed over ten years from the early analysis and proof-of-concept stages through laboratory-scale testing, virtual testing with ever more sophisticated computer models, simulator rigs and now sea trials.  It’s a lengthy and technically challenging process, especially so when starting with a small and usually privately-funded enterprise.
Sea trials at full scale demand a massive step-up in commitment and correspondingly greater resources, not surprising as this represents a move into the offshore industry and by definition into the most energetic seas.
Full-scale sea trials, performance verification and demonstration require two or three years at least for the manufacture, deployment and testing of the pre-commercial prototypes.  It is immensely useful to have the support and backing of large energy players with a declared interest in the future application of the technology.  Wavebob limited has won that support in both the USA and Europe.

Response to the FERC Notice of Inquiry Docket No. RM07-8-000
It is in the light of the above general comments that we respond to the Commission’s NOI as follows:
1.  Regulatory barriers: We warmly welcome the Commission’s wish to reduce barriers for new hydroelectric technologies.  

2.  Preliminary permits: We consider that these are essential; the typical three-year period should not be reduced.
3.   ‘Banking’ We agree that this is to be avoided and is likely to be counter-productive.
4.  Preferred procedure: Of the three proposed procedures outlined in the NOI for the review of applications for preliminary permits we strongly favour a procedure based on the second option, Stricter Scrutiny Approach.
5.  Fees: We suggest that, given a robust procedure for issuing permits, that only a nominal fee need be charged in applying for preliminary permits.  In saying this, we would emphasise that the technical challenges and the associated financial risks are already substantial and the permitting process should quickly eliminate lightweight applications.
6.  Interim progress reports: A requirement to file progress reports every six months, for every site where permits have been obtained, is not in itself onerous.  But it should be recognised that the time from initial site selection and obtaining a permit to final commissioning could be a small number of years.  

7.  Transparency and learning: It should be noted that the progress reports may contain commercially sensitive information on the one hand, but should also be of value to the Regulatory Commission; a suitable agreement in place will assist the Commission in promulgating generically useful information and at the same time make it easier for the developer to disclose useful information to the Commission that might otherwise be withheld.
8.  Scale of demonstration projects: We suggest that any demonstration project should contain at least three test or pre-commercial units.  Each of these could have (in the case of the Wavebob) an installed capacity of up to 1.5MW.  Therefore we suggest that the limit for demonstration projects should allow for at least three units or a total installed capacity of 5MW.  The size of the area (excluding undersea connections to the grid) will be very largely dictated by the water depth and extent of the moorings and may require a sea-bed area of the order of at least 6 x 6 km.  The area on the surface will be very much smaller.
9.  Geographical limits:  Much of the sea off the West Coast, and parts of Alaska and Hawaii is likely to be suitable for the commercial exploitation of wave energy.  The East Coast resource is significantly less energetic, but may be of importance for early stage experimental and  demonstration projects.
10.  Information threshold: The applicant for a preliminary permit, perhaps a corporate entity representing the several interest behind the application, should be able to demonstrate, as a minimum, that they have, or have assured access to, at least one suitable candidate technology and the necessary and sufficient technical and financial resources to proceed and to complete the project, without necessarily ensuring that the project will be a technical or commercial success. 
11.  Licences: In clause 11,  Docket No. RM07-8-000, the Commission recognises the challenges facing certain new technologies (and we infer that this suggests ocean wave energy in particular).  We compliment the Commission in this, and support the proposal that certain aspects of the process be waived and that licences for suitable demonstration projects be processed as expeditiously as possible.  

12.  Commercial wave farms: When licensing demonstration projects, it may be appropriate that consideration be given to possible commercial wave farm(s) being developed in the immediate vicinity. The developer should be expected to state any intentions or aspirations in that regard when applying for a preliminary permit, otherwise awkward conflicts may arise.  One possible option would be for the Commission to consider sterilising zones around approved preliminary permits where such a possibility might arise; another would be to adopt a first in / first served resolution.  It is to be noted that a large commercial wave farm will represent a very substantial investment by the developer, - unlikely to occur unless the technology has been well proven and is competitive.
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