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Proposal to Add the Oregon State University Wave Energy Research Center to the Approved List of RD&D Activities

September 7,2005

Introduction

This is a proposal by Central Lincoln People’s Utility District to amend Section 5.13 of the C&RD Implementation Manual; the proposed amendment would add a fourth bullet as a Pre-Approved RD&D activity.  The fourth bullet could read: “The Oregon offshore wave power research and demonstration park administered by Oregon State University.

Applicant

Contact Name:  M. Kay Moxness

Contact Title:  Government Relations Manager

Company Name:  Central Lincoln People’s Utility District

Street Address: 2129 N. Coast Highway  (or P.O. Box 1126)

City, State, Zip:  Newport, Oregon 97365

Telephone Number:  541/574-2004  (direct)

FAX Number: 541/574-2122

E-mail:  kmoxness@cencoast.com
Webpage:  www.clpud.org  

Sponsorship

(Same information as above, under Applicant)

Description

A. Name

Oregon Offshore Wave Power Research and Demonstration Park

   (Oregon State University Electrical Engineering Department is project owner)

B. Objectives

Statement of the research and development objectives of the Wave Power R&D Park

· Technology development: EPRI and OSU-E.E. Dept. are continuing to evaluate wave generation plant systems at various locations around the world.  Building upon the Oregon Sea Grant Report of January 2004 and including monitoring data from NOAA ocean buoys, OSU has been directly involved in testing wave potential off the central Oregon coast and also in testing and developing appropriate drive generation for this location with the goal of significant commercial development in the future.

· Environmental and social impact assessment: EPRI and OSU Electrical Engineering staff and Oregon Dept. of Energy have taken the lead in contacting community leaders of the coastal zone and in attending public meetings in those communities, and including relevant state and federal agencies, utilities, marine resource users and interested members of the public.  Environmental surveys of the Gardiner area coastal zone would be accomplished (baseline as well as continuously during prototype testing) by working through the Hatfield Marine Science Center (an OSU marine research facility with resident professional staff and graduate students established at Newport, OR, in the 1970s) and with baseline work also by the National Marine Fisheries Service. Meetings are being held currently with the Port Liaison Project (PLP) Partnership which includes fishermen, county commissioners, individuals from the Dungeness Crab Commission and others from the immediately interested coastal economy and community to bring forth the needed input and advice.

· Technology test facility: OSU’s MSRF (Motor Systems Resource Facility) and its O.H. Hinsdale Wave Research Lab are being well-used in this effort.  The OSU team (E.E. faculty and graduate students) of researchers is engaged in the nation’s only university ocean wave energy extraction research program funded from federal resources.  With these facilities faculty and students have developed three direct-drive prototype buoys designed to be anchored 1-2 miles offshore in water greater than 100 ft depth.  

· Relationship to possible commercial project: OSU will select the most promising buoy design for prototype installation.  As the project moves through the testing and prototype installation stage during the coming year and general development of a research park or center in the area, we expect other entities such as utilities will want to take an active part in gaining knowledge and experience in what we believe will quickly become a practicable energy production technology.  Central Lincoln has contributed money to the development project as has PacifiCorp; PGE is considering participation in the Park through the Energy Trust.

· The Pelamis wave energy extraction device being tested at an Orkney Islands site is a single device rated at 750KW.  It has been in the water and connected to the grid for one year and will remain for several more months.  It is this particular type of device currently being contemplated for the Gardiner, OR, location.

C. Approach

Organization of the Center : The tasks and organization that would create the Wave Park or Center were decided upon during the 2004-05 year as EPRI completed the studies which made a selection of the Gardiner, OR, site as being the most desirable location for the prototype installation.  

Center management & decision-making

· Project selection – Mention is made, above, of the on-going monitoring of various wave energy extraction technologies.  The overall Pelamis design is considered to be the best for the Oregon site. This device is the result of six years of testing, modeling and development by Ocean Power Development, Ltd. of the UK. The Pelamis is very sensitive to buoyancy and static pressure forces but is not sensitive to “slamming” forces as would be experienced in storm waves.  Also mentioned above is the continuing research toward creating the most efficient generator drive (all this work is done and tested in OSU’s existing lab facilities mentioned above). This work is directly supervised by Dr. Annette vonJouanne and Dr. Alan Wallace.  Drs. vonJouanne and Wallace are the co-directors of the Motor Systems Resource Facility in the OSU School of Electrical Engineering & Computer Science and can be reached at avj@ece.orst.edu and Wallace@ece.orst.edu and via the website http://eecs.oregonstate.edu/msrf .  

· Developing the technology test site:  In addition to the OSU lab work at the Corvallis campus there will be considerable prep work on and near the Gardiner site to do voltage checking for a grid interconnect, check out the existing effluent pipe already at the old paper mill site and set up perhaps temporary facilities on site to start with.  

· Contributor participation:  Area electric utilities, the Bonneville Power Administration and the Oregon Energy Trust have expressed interest in the project; Bonneville and Central Lincoln and PacifiCorp have made money contributions; and several utilities regularly attend the “POWER” (People of Oregon for Wave Energy Resources) group meetings along with many state and federal agency representatives who will eventually be called upon to provide jurisdictional procedural and cautionary advice on permitting and related activity.  Central Lincoln PUD, in submitting this application, attests that it provided $20,000 during EPRI project ownership and site selection, and it is also continuing to provide staff time to the project.  EPRI has now handed project ownership to OSU’s Electrical Engineering Dept.; Central Lincoln wishes to participate financially by way of C&RD contribution to Wave Energy Extraction under Renewables RD&D.

Physical location(s), facilities:  The test site off the coast at Gardiner, OR, is approximately 20 miles south of Florence and 2 miles north of Reedsport on Highway 101.  The site location is property of International Paper Company. The mill where linerboard was produced for many years has been closed down and not operated since February 1999.  Bonneville has a substation at the site where Central Lincoln took bulk power delivery for distribution to the IP mill from the time it began operations in 1964.  

Relationship to OSU: The team leaders at OSU will want to do voltage testing at the substation interconnect and Bonneville has already been made aware of that although there is no date set at this time.  Team leaders, EPRI participants, BPA, utilities and agencies will all pitch in to get done whatever needs to be done to acquire rights to the site and its outfall facility and to produce all the necessary documentation.

History: Points of historical interest have all been mentioned above.  The site selected by EPRI has been in the service district of Central Lincoln PUD for several decades.  IP mill property will have to be negotiated; the mill facility itself has not operated for almost seven years and is being torn down.  We do not know at this time what it will take to acquire the effluent pipe facility that will house the circuit leading from the tethered energy conversion device in the water up to the substation interconnect.  OSU’s Electrical Engineering team has several years of research invested into this effort as does the EPRI, which has now handed the project to OSU to own and manage and to carry it forward in creating not only a site for a single prototype but also a research park at this ideal location ---- ideal both for the wave characteristics and the fortuitous proximity of OSU’s home base as well as the OSU Marine Science Center at Newport.  There is much to do in the next two decades or so in perfecting wave energy conversion; the greater “wave park” concept should not be separated from the single prototype installation and observation; a lot of effort and money would be used inefficiently if the two things were to be developed separately.  

D. Tasks

Basic research continues alongside the Prototype & Park Development work so that the vonJouanne and Wallace team are working with and supervising their students, meeting with utilities and agencies or a group such as the RTF, visiting the coastal venues and talking with the interested people there, and applying for additional grant monies to enable work progress.  EPRI and Oregon Department of Energy are also putting constant effort into the overall project.  (See E. below for reference to task detail.)

E. Schedule

Historical and proposed milestones in the development of the Wave Park: The overall project was divided into seven Tasks:  [for detailed response to D, E, F, G and much of the following as well as a comprehensive description of the project , please refer to the Appended document entitled “Oregon Offshore Wave Power Research and Demonstration Park Work Plan “ that begins on page 8]
F. Budget

Historical, current and proposed funding levels of the Center

Historical, current and proposed funding sources

Funding allocation

· OSU overheads

· Center overheads

· Project activities

· Other

Revenue (Royalties, power sales, test facility use, etc.)

G.  Reporting

Reporting policy  --- Reports and project results will be widely distributed by way of formal written documents and non-restricted meetings of the working group participants.  EPRI , OSU and ODOE will be the main functionaries in insuring organized reporting.

· Annual report

· Project reports                                                                                                                                                                                                                                                

Manager

Dr. Annette vonJouanne, Ph.D., P.E. and Dr. Alan Wallace, Ph.D. both of Oregon State University College of Engineering

Evaluation Criteria

A. Expansion of renewable resources in the Northwest

· In the NPCC’s Fifth Plan summary [Council document 2005-07] realization of wave energy conversion potential is not soon anticipated. On page 22 the summary says, ”A substantial potential for wave energy is present along the Washington and Oregon coasts ; however, wave power conversion technology is not yet commercially available.  The Council encourages efforts to assess this potential resource and to develop the technology to convert energy to electricity.  The Council will consider this resource in future plans.”  We believe that the Council’s Sixth Plan will show a significant upgrade in status of wave energy conversion on the Northwest coast inclusive of reliable production and cost forecasts from the first few modules, in spite of it being ‘unlikely that the technology will become commercially widespread’ as the Council says in the 5th Plan, Vol.2, page 24. “Widespread commercialization” in only a few years would certainly be an heroic assumption but EPRI believes that cost competitiveness with wind energy production will be reached four or five years from now if we can maintain current momentum of testing, evaluation and design improvement.  “The techno-economic forecast made by the Project Team is that wave energy will first become commercially competitive with the current 40,000 MW installed land-based wind technology at a cumulative production volume of 15,000 or less MW in Hawaii and northern California, about 20,000 MW in Oregon and about 40,000 in Massachusetts.  This forecast was made on the basis of a 300,000 MWh/yr (nominal 90 MW at 38%  capacity factor) Pelamis WEC commercial plant design and application of technology learning curves.  Maine was the only state in our study whose wave climate was such that wave energy may never be able to economically compete with a good wind energy site. ( Final Summary Report / Project Definition Study: Offshore Wave Power Feasibility Demonstration Project, E21 EPRI Global WP009- US Rev  1 by Roger Bedard et al.  January 14, 2005 ).                                                                                                                                                                                          
· EPRI and OSU scientists believe that the curve toward commercialization of wave conversion technology will be much more rapid than was commercialization of wind energy conversion technology --- in terms of the mechanical technology involved and the density of energy content of the water medium, resulting in a steeper downward-sloping  production cost curve over time.  Off the Pacific Northwest coast the recording buoys have produced data showing that the seasonal variations in wave crests and wave periods produce an excellent match to Northwest electricity demands (The OSU team leaders have produced an excellent  power point presentation on the project; the presentation includes some graphic data on wave power production and seasonality as well as mechanical equipment diagrams and many other project points.  This presentation is being made available to the PNCC and we trust that the PNCC will share it with the RTF members by email.) EPRI’s Roger Bedard is confident that it will take less than five years for wave energy conversion to be cost-competitive with wind energy if wave gen testing programs continue on their successful trajectory.  [EPRI’s full line of Wave Energy Reports issued since 2003 can be found at:

 http://www.epri.com/targetWhitePaperContent.asp?program=267825&value=04T084.0&objid=297213    .

· Scientists credit some of their production cost estimates to the very density of the energy contained in water and the regularity of wave action (as opposed to wind), and also the relative ease of ability to improve upon the already existing designs of the various mechanical configurations of conversion devices.  Wave energy conversion devices have a relatively small footprint and are far lighter in weight (than wind energy equipment) since they work with the waves, even storm waves, rather than having to resist the energy in the waves against a static pedestal type of structure.  

· It is believed that the coastal wave environment off the Northwest coast is uniform in sufficient aspects so that data from experience at Gardiner can be transferred elsewhere along the coast; so far no limiting factors have been expressed that would lessen the value of sharing information with other West Coast (and possibly East coast) testing venues for other wave or tidal projects.

B. Achievement of specific objectives

· Minimize or reduce development and operating costs through good planning

· Improve technology performance through broad participation in development activity by many parties

· Understand and reduce any discovered environmental impacts; the baseline and ongoing environmental study work will be shared throughout the participating parties’ group and also with other wave (or tidal) projects 

· Improve project development through a better grasp of the issues, and particularly those on the Northwest coast (we realize that there may be some different development issues on the U.S. East Coast) and thereby reducing future resource development uncertainty for this project as well as others

C. Resources and applications expected to benefit

Wave energy testing venues on the Northwest Coast from northern California up through British Columbia will benefit from information and results produced, and also any tidal projects that may be initiated in the meantime.  We also believe that the coastal zone community in general will benefit by being able to participate in the presence of this positive effort for a resource for the future --- an unusually close-up view of production of the energy they use.  For coastal residents, usable energy comes from “somewhere else” just as do most manufactured goods and services.  We think a sense of ownership is a unique benefit of this technology.

D. Northwest issues expected to be resolved

· Adapt mechanical devices to Northwest wave conditions (wave characteristics, fouling, etc.)

· Identification and resolution of impacts specific to the Northwest environment

· Identification and testing of infrastructure suitable to the Northwest (anchoring, transmission interconnection, maintenance, etc.)

· Participation by and trust among many economic and civic groups that have not worked together before to bring about a common benefit of a unique nature and that will become an integral part of the coastal zone community

E. Multiple objectives or benefits

· Power production from renewable energy sources, ultimately at a cost that we hope will be no more than conventional hydro

· Local economic benefits from the Park or Center, from possible future commercial development and also the developmental participation by the wider community (as mentioned in the last bullet under D. , above)

· Transmission benefits, e.g. some offloading of coastal transmission lines and stiffening the system generally 

F. Co-funding

Historical, current and anticipated center co-funding; efforts to expand co-funding:    This request for amendment is part of anticipated funding.  Historical funding information is included in the Draft Work Plan (in the Appendix, below).

Other Considerations

A.  Is this a Proven Technology?

 No, a diversity of technologies is under development with a couple at the early commercial demonstration stage.

B. Associated with a specific commercial project?

Installation of a prototype Pelamis device and simultaneous development of a wave research park means that the site is anticipated to become the hub for commercial design and development on the Oregon coast.

C.  Involve development of a commercial-scale project?  See preceding response.

                                                         A P P E N D I X

OREGON OFFSHORE WAVE POWER RESEARCH AND DEMONSTRATION PARK WORK PLAN

Background

The overall outcome of the 2004 EPRI Offshore Wave Power Feasibility Definition Study was as follows:

The Project Definition Phase [Phase 1] results showed that there is a compelling technical and business case for investment in offshore wave energy technology including one or more feasibility demonstration sites and projects.

The State of Oregon Renewable Energy Action Plan calls for attracting an offshore wave energy project to the coast of Oregon. The Oregon Department of Energy (ODOE) has assumed the leadership for the call to action starting with a meeting of many Electricity Stakeholders in the state held in Portland on Feb 2, 2005. The end result of this meeting was an alignment of all participants with the goal of implementing a demonstration site and projects off the coast of Oregon, and as funding permits, define the scope of that facility to include research and development led by Oregon State University (OSU) and a controlled environmental monitoring program that could be led by the Hatfield Marine Science Center

Addressing Barriers to Pilot-Scale Site and Demonstration

At the 1st Oregon Wave Energy Electricity Stakeholders group on February 2, 2005, the Group discussed current barriers to implementing a pilot plant, which are listed in Table 1 along with corresponding action items to help address each barrier.

Table 1

	Barrier
	Corresponding Action Item

	Lack of funding 
	Investigate potential funding sources and search for potential “2-for-1” opportunities (e.g. oil rig decommissioning, ocean monitoring programs, etc.)

	Uncertainty surrounding permitting
	Track the status of ongoing wave energy program permitting activities and results

Begin “Before” EIA

	Need to generate broader support within Oregon
	Develop a communications plan, messaging kit, and support plan for state champions to “Tell the Wave Energy Story” to key stakeholders, including:

· Public policy makers

· Energy and economic development offices

· Regulators (PUCs)

· Utilities

· Fabrication industry

· Marine and maritime Industry


Activities and Deliverables

Task 1:
Financing

Task Lead:  Coordinating Committee
Task Objective: A Staged Plan, outlining the cost to establish the demonstration site.  Actual cost of devices for “demonstration” will be determined through a bid process.  To obtain a commitment for sufficient funds to accomplish the Phase 2 Design and Permitting Tasks along with sufficiently reasonable expectation of construction funding that will enable the Phase 2 funding to be committed.

Identify Funding Sources

Task Description:

The Oregon Department of Energy (ODOE) is leading a group of Oregon Electricity Stakeholders to establish an offshore wave energy demonstration site, and as funding permits, provide a research and development facility and an environmental monitoring program. 

Phase 1 of the project was a feasibility demonstration project definition study which resulted in both pilot and commercial-scale plant designs in Douglas County, Oregon. The key activity of Phase 2 of the project is permitting. There are at least two options here; the first would be to permit a temporary (18 – 24 month) pilot plant for demonstration purposes and the second would be to permit a long term R&D facility. Another key activity would be to begin an environmental monitoring task. If the likelihood of the environmental program going forward is good, an early start is required in order to obtain controlled ‘before’ data to use as a comparison against data collected “after” the wave energy site is established.

This financing task can be broken down into the following chronological Phase 2 financing needs:

1. Financing the ‘Before” controlled environmental monitoring program -to be planned, scheduled and budgeted through the Hatfield Marine Center.

2. Financing the permitting process(es)  - we have not yet determined who will lead the permitting working group

3. Financing the detailed design of the generic junction box at the deployment site, the submarine cable with its landing on shore and connection to the grid.

4. Financing the detailed design of the pilot feasibility demonstration test facility accommodating all wave energy conversion device systems that would potentially be implemented at this facility  

5. Financing the detailed design of a R&D facility - to be planned, scheduled and budgeted through OSU.


Phase 3 of the project is the construction phase. The financing tasks for this phase can be broken down into the following chronological Phase 3 financing needs:

1. Financing the construction of the generic junction box at the deployment site, the submarine cable with its landing on shore and connection to the grid (cost from the EPRI 006 Design report is estimated to be $880,000 with another 10% for construction management)

2. Financing the ‘During construction” controlled environmental monitoring program -to be planned, scheduled and budgeted through the Hatfield Marine Center.

3. Financing the construction of the pilot feasibility demonstration test plant. It may be such that wave energy conversion device manufacturers will provide their devices for feasibility demonstration testing at no cost to the project. Or, it may be that the project will need to issue a competitive, commercial-type RFQ to acquire a wave energy conversion device for feasibility testing (cost from the EPRI 006 Design Report is estimated to be about $3.5 million without consideration of tax incentives and about $2.5 million if the owner can use the tax benefits)

4. Financing the construction of a R&D facility - to be planned, scheduled and budgeted through OSU.

Phase 4 of the project is the operational and test evaluation (OTE) phase (and the R&D phase as funding allows). The financing tasks for this phase can be broken down into the following chronological Phase 4 financing needs:

1. Financing the ‘After” controlled environmental monitoring program -to be planned, scheduled and budgeted through the Hatfield Marine Center.

2. Financing the 18 – 24 month OTE of the pilot feasibility demonstration test plant. It may be such that the US DOE will provide OTE funding and it may be that wave energy conversion device manufacturers will provide some funding to operate and test their devices for feasibility demonstration testing at no cost to the project.   This cost must include the dismantling cost at the end of the OTE phase (cost estimated by EPRI to range from $200K – $500K depending on the test plan specifics and the test duration and assumes that the device does not need babysitting by the manufacturer)

3. Financing the yearly costs of a R&D facility - to be planned, scheduled and budgeted through OSU. There would be no dismantling cost as the facility is planned to be operational for an undetermined period of time.

4. Budgeting for on-going operations.  Based on preliminary experiences, the on-going expense (or revenue generated, e.g. from power sold to the grid) will be assessed by all parties to determine the long term viability of a permanent U.S. Ocean Energy Center.  This will provide planning of funding/revenue sharing, between R&D and Demonstration activities.
Deliverables: A commitment of $500K to invest in detailed design and permitting

Task 2:
Education
Task Lead: (R. Bedard and A. von Jouanne)

Task Objective: To identify the critical educational issues needed to move offshore wave energy technology forward in Oregon

Task Description:  At this time, the critical educational issues are believed to be:

1. Viability, Survivability  and Reliability of Offshore Wave Energy Technology – Whereas this has been a major issue in decades past, recent successes in Europe are showing that it is becoming a much smaller issue and may go away in the next few years. This is a major area of misconception that educational programs will correct

2. Environmental Impacts – A key difficulty that early projects are facing is that agencies involved in the permitting process want precedence upon which to base their approval. There is no precedence. This is a Catch-22 that educational programs can correct. In addition, there is just now environmental data starting to exist from European programs.

3. Local Economic Benefits – There are potentially very large benefits to be locally accrued from siting of commercial scale offshore wave power plants. These economic benefits extend to fabricators (of the large structures), dockside assemblers and deployers, marine engineering companies and whoever will do the operation and maintenance (could the fishing industry personnel be retrained to perform many of these labor intensive tasks).  Local communities need to be presented with these benefits and opportunities through various education programs.

4. Life Cycle Costing – In purchasing or project development, it is common for institutions, governmental organizations or private investors to make decisions on a first cost, lowest price basis. This approach however does not take into account operational cost of life cycle costing for the entire life of the system. 

Deliverables: Education Briefing packages and literature as well as many outreach activities as described in the next task

Task 3:
Outreach
A. Develop Communications Plan and Messaging Kit for State Champions

Task Lead: EPRI/Omar Siddiqui

Task Objective: This Task aims to provide a communications plan as well as tools to deliver the wave energy message.
Task Description - The Communications Plan will include a checklist of stakeholder groups to contact, and a recommended sequence of activities.  The Messaging Kit will include collateral materials, such as audience-specific presentations, and templates, such as audience-specific letters, that state champions can apply to promote the wave energy concept.  The Messaging Kits will be specific for each of the sites under consideration.  The Plan and Kit will be designed to save State Advisory Group members considerable time and effort and also to ensure that consistent themes are communicated. The Support Plan will be designed to recommend how the Project Team can support the state champions in their implementation of the Communications Plan.
Deliverable: Communications Plan (April 30, 2005)



B. Public Meetings:  

Task Lead: EPRI/Roger Bedard ODOE?  We need a local/state connection

Task Objective: This Task aims to get the wave energy message out to the public policy makers, energy and economic development offices, regulators (PUCs), utilities, the fabrication industry, the marine and maritime industries, the public at large and other parties necessary.
Task Description - The public meetings task will strive to set up opportunities to get the message out to the local Douglas County residents. To date, two meetings have been scheduled. The first is May 20, 2005 where Roger Bedard (EPRI), and professors Annette von Jouanne and Alan Wallace (OSU) will brief the Florence City Club and the second in October, 2005 where Roger Bedard and Annette von Jouanne will brief the Central Lincoln PUD Board of Directors. Many more will be arranged.


Task Deliverable:  We will know when we are successful by the following people indicating that the project has public support:  Port of Umpqua Commissioner, Mayor of Reedsport, General Manager and Board of Directors of Central Lincoln PUD, spokespersons for the fishing community, and recreational use communities.

Task 4:
Permitting

Task Lead: (request that Justin provide input.  OSU will also be obtaining input from Oregon Sea Grant through SAFE)

                        Identify stakeholder groups and specific interests

Possibly:

Jeff Kroft (Department of State Lands)



Role:

Responsible for area high tide to 3 miles out




Easement or lease probably needed from them

Teena Monical (Core of Engineers)

Cristen Don (ODFW)

Background:
Marine habitat assessment


Other big agency in the water

Role:
Close off fishing grounds (put in regulations)

Contact:
National Marine Fishery Services

Task Objective:  To engage the support of environmental and fisheries groups, and other ocean users and to ensure that all ocean environmental and permitting groups are aware of the intended functions of the Demonstration site.

Task Description:  In conjunction with environmental and regulatory groups, develop construction and operations plans that will meet requirements to operate the Demonstration Site, comply with concerns and provide an operations plan for monitoring of activities.

Deliverables:
Task 5:
Defining and Planning a R&D Facility as a Component of the Demonstration Site
Task Lead: OSU/ Annette von Jouanne

Task Objective: The objective of this task is to establish a combined U.S. Ocean Energy Research, Development and Demonstration Center in Oregon.  

Task Description: Oregon State University (OSU) is the prime location to conduct ocean energy research, noting the following strategic facilities:

· OSU is the home of the nation’s highest power university-based Energy Systems laboratory known as the Motor Systems Resource Facility (MSRF), 750kVA with full capabilities to regenerate back onto the grid (Co-Directed by Dr. Annette von Jouanne and Dr. Alan Wallace),

· OSU is the home of the O. H. Hinsdale Wave Research Lab (WRL) with world-class wave tank facilities including a 342 ft. wave flume (Directed by Dr. Dan Cox).

The U.S. Ocean Energy Research, Development and Demonstration Center would be strategically located at OSU for research and development (through the MSRF and WRL), with the demonstration site off Reedsport, OR.  Reedsport has been identified by EPRI and the Bonneville Power Administration (BPA) as an optimal location for wave energy extraction demonstration, not only from the standpoint of the nature and magnitude of the wave energy source, but also based on other key features such as coastline geometries and access to the electrical transmission grid.  A link to the significance of Reedsport is the use of the electrical substations primarily installed to provide power to a now-disused paper mill (the Gardiner Mill of International Paper), and an existing effluent pipe to serve as a conduit in the ocean for power take-off cables.

Deliverables:  An Ocean Energy Research, Development and Demonstration Center enabling a streamline process where ocean energy devices could be tested electrically in the MSRF, tested regarding hydrodynamics in the WRL, and finally demonstrated and tested in the ocean.  Devices that are previously proven ocean-ready would move directly to the ocean testing/demonstration stage.

Task 6:
Defining and Planning an Environmental Monitoring Component for the Demonstration Site
Task Lead: OSU/ Annette von Jouanne

Task Objective:  Partner with environmental monitoring experts, such as at the Hatfield Marine Science Center, to establish a marine monitoring process for the demonstration site.

Task Description:  Determine the appropriate agency, and monitoring strategy for the ocean wave demonstration site.

Deliverables:  Ongoing results from environmental monitoring program

Task 7:
Obtaining Approval to Use Effluent Pipe
Task Lead:

Task Objective:  Ensure use of Effluent Pipe as a conduit for power recovery.

Task Description: Investigate possible purchase/rental of effluent pipe for long term demonstration site use.

Deliverables:
Work plan document prepared and maintained by Roger Bedard of EPRI

________________________________________
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