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	Day 1, July 9

	8:00
	Registration, Continental Breakfast and Networking

	8:30
	Introductions and Welcome

	8:40
	Plenary Discussion on Modeling and Testing

Chair:   Brooke White, U.S. Department of Energy 
 
Ryan Sun Chee Fore, U.S. Department of Energy 
“DOE Water Power Program: Modeling, Instrumentation, and Testing” 

Neil Rondorf, SAIC, TC 114 Chairman 
“The Role of Standards in MHK Modeling and Testing”

Dr. Robert Thresher, National Renewable Energy Laboratory
 “The Role of Measurements and Instrumentation in Modeling and Testing”

Walt  Musial, National Renewable Energy Laboratory
“Wind Experience in the Design Process”


	10:00 – 10:20
	20-minute Break

	10:20 – 11:20
	Plenary - Verification and Validation of MHK Modeling Tools
 Chair: Jarett Goldsmith, GL - Garrad Hassan 
Jarett Goldsmith, GL-Garrad Hassan
 “Experience with Validating MHK Tools”

Pukha Lenee Bluhm, Columbia Power Technologies
 “'Validation of WEC Modeling Tools'” 

Jonathan Colby, Verdant Power (withdrawn due to travel problems)
“Data needs for validation of Tidal Design Tools and Systems”


	11:20 – 12:00
	Plenary Discussion and Breakout Logistics
Facilitated Discussion – 30 min
1. Does the industry have the correct level of data collection, modeling and standards activities in play to achieve commercial readiness?  What’s missing?
2. What can be done to accelerate commercial readiness in each of these areas? 
a. Borrowing experience from other industries
b. High visibility focused demonstration projects for wave and tidal
c. Basic or applied research experiments 
Logistics for Afternoon Meetings – 10 mins

	12:00 – 1:00
	LUNCH 

	1:00 – 2:00
	Testing Track
	Modeling Track

	
	Wave Measurements

Chair: Joe Prudell, Columbia Power Technologies 

Gene Terray, Woods Hole Oceanographic Institute (Withdrew)  
“Wave Inflow Using Remote Sensing”
 
Joe Prudell, Columbia Power Technologies  
“Characterizing and Optimizing System Operation at Sea” 

Al Schacher, Columbia Power Technologies   
“WEC Instrumentation and Design Experiences – from lab to the sea”

	Numerical Modeling of WEC Technologies

Chair: Ken Rhinefrank, Columbia Power Technologies

Ken Rhinefrank, Columbia Power Technologies 
“The Role of Computer Modeling in WEC Technology Development” 

Alain Clement,  Ecole Centrale de Nantes 
“Numerical Modeling of WECS at Ecole Centrale de Nantes”

Kelley Ruehl, Sandia National Laboratories
“WEC Model Development at Sandia” 


	2:00  - 2:30 
	Part 1: Wave Testing Group Discussions
· Are the existing wave instruments sufficient for design and model validation?
· What additional measurement capabilities would be desirable and for what purpose? (e.g. Tuning)
· Can we accurately extrapolate to determine extreme external event conditions and loads?
	Part 1: WEC Modeling Group Discussion
· Do we need dedicated models for each type of WEC? 
· What fidelity is needed to advance to commercial readiness?
· What are the key outputs needed: energy performance, load response, stress/strain, etc.?

	2:30 – 2:50
	20-minute Break

	2:50 – 4:30
	Water Current: Resource and Performance Measurements

Chair:  Monty Worthington, Ocean Renewable Power Company

Monty Worthington, Ocean Renewable Power Company
“Resource and Inflow Monitoring At ORPC”

Jim Thomson, APL, University of Washington  
“Tidal Flow Turbulence Measurements” 

Vince Neary – Oak Ridge National Laboratories
“Turbulence Measurement Methods” 

Ed Lovelace, Freeflow Power 
“River Hydrokinetic Measurement and Characterization of the Equipment Performance and Water Resource”

 Brett Prairie, Rockland Scientific
“Challenges and Instrumentation Solutions to Understanding the Nature of Tidal Flows”   
	Numerical Modeling of WEC Technologies

Chair:  David Kring, Navatek 

David Kring, Navatek
“Coupled Dynamics Simulation in a Wave Environment”
 
Diana Bull, Sandia National Laboratories   
“MHK Reference Model: Relevance to Computer Simulation”

Yi-Hsiang Yu, National Renewable Energy Laboratory  
“NREL’s WEC Modeling Tools” 

Kelley Ruehl, Sandia National Laboratories
“Regional Wave Field Modeling and Array Effects”

Jarett Goldsmith, GL - Garrad Hassan 
“WaveDyn: A Design Tool for Performance & Operational Loads Modeling of WECs” 
 

	4:30  - 5:00 
	Part 2: Current Testing Group Discussions
· Are the existing current instruments sufficient for design and model validation?
· What additional measurement capabilities would be desirable and for what purpose? (e.g. Tuning)
· Can we accurately extrapolate to determine extreme external event conditions and loads?
· What turbulence data and how much data are needed to understand its effect on the device design?  
	Part 2: WEC Modeling Group Discussion
· Do we need dedicated models for each type of WEC? 
· What fidelity is needed to advance to commercial readiness?
· What are the key outputs needed: energy performance, load response, stress/strain, etc.?

	5:00
	End of Day 1   



	
	Day 2, July 10

	8:00
	Continental Breakfast and Networking

	8:30
	Welcome Back, Logistics

	8:40 to 10:00
	Testing Track
	Modeling Track

	
	Structural Load Measurements 

Chair:  Jim Eder, Ocean Power Technologies

Martin Wosnik, University of New Hampshire 
“Instrumentation for current turbine testing”

Alan Turner, Micron Optics 
“Fiber Optic Sensors in a Marine Environment Past, Present and Future”
  
Jon White – Sandia National Laboratories
“Experience with Fiber Optic Sensors on Wind Turbines” 

Jerry Johnson, University of Alaska, Fairbanks  
“Debris Detection Measurement Methods” 

	Numerical Modeling of Current Technologies

Chair:  Jonathan Colby, Verdant

Jonathan Colby, Verdant
“Verdant  Current Modeling Methods And Validation”

Zhaoqing Yang, Pacific Northwest National Laboratories
“Modeling the Limits and Effects of Energy     Extraction from Tidal Streams and River Reaches” 

Erick Johnson,  Sandia National Laboratories  
“Performance and Environmental Effects of MHK Devices: SNL-EFDC and CACTUS”

Marshall Richmond, Pacific Northwest National Laboratories
“Field Characterization of Turbulent Inflow and Collision Modeling for MHK Turbines”

	10:00 to 10:30
	Structural Loads Group Discussions
· Are the existing instruments sufficient for design, model validation, and certification?
· What load and dynamic response measurements should be required to certify a device in accordance with anticipated IEC standards?
· How should an instrumentation system for making MHK measurements be validated?
· Are the current instruments capable of withstanding extreme events?

	Part 1: Current Modeling Group Discussions
· What turbulence data and how much data are needed to understand its effect on the device design?  
· Do we need dedicated models for each type of current device? 
· What fidelity is needed to advance to commercial readiness?
· What are the key outputs needed: energy performance, load response, stress/strain, etc.?


	10:30 10:50
	20 minute Break

	10:50 – 11:50
	Laboratory Measurements 

Chair:  Arnie Fontaine, Applied Research Laboratory, Penn State 

Arnie Fontaine, Applied Research Laboratory, Penn State 
“Overview of the State-of-the-Art Laboratory Instrumentation Systems”  

Ean Amon, Oregon State University 
“Instrumentation for WEC Testing” 

Muhammad Ali, University of Alaska, Anchorage 
“Instrumentation of current technology testing and replicating harsh environments” 
	Numerical Modeling of Current Technologies

Chair:  Al LiVecchi, National Renewable Energy Laboratory

Mike Lawson, National Renewable Energy Laboratory
“Hydro-FAST Axial Flow Simulation Code Development”

Alison Cribbs, Ecomerrit 
“Modeling options for Current Energy Convertor Systems and Associated Challenges” 

Danny Sale, University of Washington
“Harp-OPT Optimization Code for Axial Flow System Design”

	11:50 – 12:20
	Laboratory Testing Group Discussions

· What role does Laboratory testing currently play in the design process?
· What data can be obtained in the laboratory that cannot be obtained by open-ocean testing? 
· Are the current facilities sufficient to achieve commercial readiness?
·  Are there any facility gaps that would  reduce development cost? 
	Part 2: Current Modeling Group Discussions
· What turbulence data and how much data are needed to understand its effect on the device design?  
· Do we need dedicated models for each type of current device? 
· What fidelity is needed to advance to commercial readiness?
· What are the key outputs needed: energy performance, load response, stress/strain, etc.?

	12:20
	Lunch

	1:20-  2:40
	Sensors and Instrumentation

Chair:  Mirko Previsic, Re vision Consulting, LLC

Mirko Previsic, Re vision Consulting, LLC
“Wave Tank Testing and Model Validation – An Integrated Approach”

Eric Nelson, National Renewable Energy Laboratory  
“MOISyT  Instrumentation System and Recent Field Experience”  

Jim Eder, Ocean Power Technologies 
“An Empirical Demonstration of Deterministic Sea Wave Prediction on Power Output”

Borna Hamedni, Ocean Power Technologies
“Sea Wave Prediction Using Upstream Sensors” 

	Modeling of MHK Turbines
Chair: Ryan Sun Chee Fore, US Department Of Energy

Fotis Sotiropoulos, University of Minnesota
“Numerical simulation of MHK devices in real-life waterways:  Recent advances and future challenges”

Mitsuhiro Kawase, National Northwest Marine Renewable Energy Center
 “Effects of localized energy extraction in an idealized, energetically complete numerical model of an ocean-estuary tidal system"






2:00 – 3:10    Modeling Needs  Forum
Chair: Ryan Sun Chee Fore, US Department Of Energy

A guided discussion with DOE on modeling needs, current efforts, and strategies moving forward.



	2:40 – 3:10
	Sensors and Instrumentation Discussion

· Are the existing wave instruments sufficient for design and model validation?
· What additional sensors and instruments would be desirable and why?
· How can these measurements be used to improve reliability and reduce O&M?
· Do we have the capability to measure with enough accuracy extreme events and loads?

	

	3:10 3:40
	30-minute Break

	3:40 –4:10
	Open Discussion of Industry Needs 

	4:10 – 4:40
	Continuation of Workshop Findings and Closeout

	4:40
	End of Workshop and Announcements 
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