
Testimonials from MECC 2020:
• “This competition is a great opportunity for college students to have a deeper look into the ocean energy field. It is also a very 

good chance for engineering and business major students to communicate and work together for a solution.” 

• “The experience provided an atmosphere that mimics on a small scale that which is obtained working in the industry.”

• “The MECC inspired us to consider many different perspectives of a business. Being a team primarily of engineers it challenged 
us to broaden our perspective. This also helped to create a strong interdisciplinary team to complete the task at hand.”

• The monthly all team calls were insightful and helpful. It was great to hear from companies within the industry and some of their 
challenges and feats.

• “Our interviews with all the different end-users were seriously fantastic. It confirmed that we had a valid idea and really 
gave us confidence to move forward with the idea.” 

• “….even the setbacks and challenges were learning experiences. The most helpful of these positive experiences was 
getting the business team and engineering team working in tandem. We think it really sets all the team members up to 
be ready for a work environment like this.

• “We were able to learn about what motivations students had between two very different schools on campus, as well as 
successfully develop two competing ideas that both had merit as final solutions.“
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STEM to Marine Energy Dialogue Workshop Agenda
3:00 pm -
3:20 pm

Welcome- Around the Room - Names, location, and 
company/university/school? Arielle Cardinal, NREL

3:20 pm -
3:30 pm

DOE Introduction and importance of STEM to Hydro workforce 
development project

Allison Johnson, U.S. Department of 
Energy, Water Power Technologies Office

3:30 pm -
3:40 pm

Introduction of the STEM project, Project Objectives, project team, 
Foundation overview

Elise DeGeorge, NREL
Bree Mendlin, Hydropower Foundation

3:40pm –
4:15pm MECC Overview and Polling Questions Arielle Cardinal, Michelle Fogarty, Ben 

Maurer, Nathan Tom - NREL

4:15 pm -
4:40 pm

Break Out Sessions 
A discussion to allow for feedback on the MECC goals, structure, and ideas 
for increasing participation and effectiveness.

Break Out Session Leaders
• Nathan Tom– Group 1
• Elise DeGeorge– Group 2
• Michelle Fogarty– Group 3
• Ben Maurer – Group 4
• Arielle Cardinal– Group 5
• Jennifer Daw and Bree Mendlin – Group 
6

4:40 pm -
5:00 pm

• Share Break Out Group Results
• Q & A - Closing Remarks
• Save the date for the next STEM to Hydro workshop & STEM to ME 
Workshop

Arielle Cardinal - NREL
Bree Mendlin, Hydropower Foundation

5:00 pm Adjourn



Marine Energy Technologies

Wave Tidal

River Current Ocean Current Ocean Thermal



The Size of the Marine Energy Resource is Potentially Significant



• Predictable– especially tides as they 
are known decades in advance 

• Weather Independent– weather events 
do not affect occurrence of tides

• Power Density – water is 830 times 
denser than air; relative to wind energy 
a smaller footprint is needed to 
generate an equivalent amount of 
power

• Low Visual Impact – some designs are 
submerged and have no adverse visual 
impact to the local community

• Geographic Relevance – a large portion 
of the population lives near the coast 
and/or rivers, resulting in energy located 
near the load; can also provide energy 
to economic of scientific activities near 
or out at sea

Marine Energy Can Offer Unique Benefits Compared to Other Resources



Universities are Key Partners for Foundational R&D and Testing

University of Washington
Ore gon Sta te  Unive rs ity
Unive rs ity of Alaska  Fairbanks

At lant ic  Marine  
Ene rgy Ce nte r

Hawaii Nat ional Marine  
Re ne wable  Ene rgy Ce nte r

WPTO has funded the establishment of 
four National Marine Renewable Energy 

Centers (NMRECs), operated by 
universities that conduct cutting -edge 

research on marine energy technologies.



As the WPTO Budget Has Grown, so has our Research Community



WPTO is Growing a STEM Portfolio to Target Students and Educators of 
Different Ages

Marine Energy Graduate Student Research 
Program

Mechanism Target audiences Reach/impact

Grad Research 
Program

• Marine energy 
grad students

A few but deeply

Marine Energy 
Collegiate 

Competition

• Undergrad 
students

• Grad students
• Professors
• Post-doc advisors
• Diverse disciplines

100+ students 
and professors 
across many 
disciplines

Marine Energy 
STEM hub on 
PRIMRE.org

• K-12 students
• K-12 educators
• Undergrad and 

grad students
• Professors

Many



Improvement of Water Power Renewables Key to a Fully Decarbonized Grid: 
Hydro is the most easily dispatchable firm resource, and marine energy is 
highly predictable. These attributes make water power technologies key to 
integrating more variable renewables and achieving a fully decarbonized grid.

Water Systems are Changing with the Climate, and We Need to Know How: 
Water power technologies can serve as invaluable assets in a 100% 
renewables future and serve the energy needs of climate impacted 
communities, but we need to understand how these systems are impacted by 
changing weather patterns and plan for future water utilization and competing 
needs. This includes addressing hydrologic impacts and extreme weather. 

Water Power Forges Pathways to Economic and Community Resilience: There 
is an opportunity to reimagine the way we use and deliver water power, 
including more resilient infrastructure, upgrading and modernization of dams, 
producing clean water, unlocking the full potential of all ocean resources, and 
better aligning technology development with end users and communities.

Strong Jobs Pathways through the Future of Water: Hydropower has an aging 
workforce, and so offers strong, well-paying careers to a new workforce 
generation; marine energy holds promise for jobs from ports to remote 
communities, to developing solutions far out at sea, and both offer local 
manufacturing potential. 

Water Power and the Biden Agenda 
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Workforce Development

• Changes to the U.S. energy system are creating new jobs
• As interest in renewable energy grows, water power will continue to play a 

robust and growing role
• Given the research, development and demonstration status of ME technologies, 

this industry needs a workforce that mixes strong ocean construction, nautical 
design, and ocean science with understanding of advanced materials, innovative 
power system development, and control theory.

• The nascent stage of this industry means that there isn’t yet a steady flow of 
research funding or jobs in this sector.

• The marine energy industry currently needs to attract the best and most 
qualified students to creatively expand opportunities and value.

• To successfully compete with other high-tech, aerospace, and other energy 
industries for top entrants to the workforce, marine energy must attract 
students to the industry, provide hands-on experience with the technology, and 
create relationships for mentoring and helping to open doors to water power 
careers.
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Water Power 
STEM Project

• Job and economic 
modeling

• Educational 
materials and 
displays

• Web portals and 
curricula

• Workforce 
Dialogue Series

• Marine Energy 
Collegiate 
Competition

NWEI Azura Wave Energy Converter at WETS Photographer: Brian Polagye U.S. Department of Energy Flickr.html
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NREL advances the science and engineering 
of energy efficiency, sustainable 
transportation, and renewable power 
technologies and provides the knowledge to 
integrate and optimize energy systems.

NREL’s Marine Energy Research: NREL 
performs R&D and economic analyses to 
drive and empower the development of 
wave energy and tidal, ocean, and river 
current energy technologies that will deliver 
renewable electricity to the grid 
and provide energy solutions that support 
the evolving "blue economy." NREL's marine 
energy research capabilities include:
• Design, Simulation and Control
• Powering the Blue Economy
• Technology Innovation and Assessment
• System and Component Testing and Validation
• Grid Research
• Economic Analysis
• Resource Characterization
• Data Access and Analysis Tool
• Market Acceleration and Workforce Development



The Marine Energy Collegiate Competition 

(MECC) was designed to challenge 

interdisciplinary teams of undergraduate and 

graduate students to offer unique solutions to 

the burgeoning marine energy industry that can 

play a vital role in powering the blue economy.

What is the MECC?

https://openei.org/wiki/PRIMRE/STEM/Marine_Energy_Collegiate_Competition_(MECC)/Teams


• Jenn Garson and Allison Johnson: DOE Competition Managers
• Arielle Cardinal: Competition Operations Manager
• Elise DeGeorge: Head Rules Official
• Betsy Stratton: Communications and Outreach Point of Contact
• Michelle Fogarty, Ben Maurer, Nathan Tom, Jenny Wiegele: 

Technical and Tactical Competition Staff

MECC Organizing Team



Diverse Roles in Marine Energy Workforce 

Planning and Development
Engineering
Surveying and scientific monitoring
Finance
Permitting
Legal
PR and marketing
Other

Construction
Project engineers
Construction managers
Installation technicians
Port services
Vessels and heavy lift services
Trade workers
Other

Operation & Maintenance
Site/plant managers
Project engineers
Water transportation workers
O&M technicians
Safety and inspection workers
Remote monitoring
… And more!

Unlocking marine energy’s full potential will require a sustained and coordinated effort from a wide 
variety of industries, education organizations, and the state and federal government. 



• Work in an interdisciplinary team.

• Apply concepts from coursework in 
hands-on learning to solve real-world 
challenges.

• Interact directly with industry experts.

• Engage with their community.

Opportunities for MECC Participants



Criteria for Selection

• Educational Objective and Integration (25%) 

• Organization and Project Planning (25%) 

• Team Diversity + Inclusivity (25%)

• Institutional Support and Fundraising (10%)

• Communication and Outreach (15%)

Teams with strong responses in their application are encouraged to 
present and share knowledge with other MECC teams.



MECC Components for 2021

Competition Deliverables:
• Written Report
• Public Pitch
• Poster
Additional Components:
• Industry Engagement
• Community Involvement and Outreach

Optional Build and Test Challenge

• Results will be included in deliverables

Create a business plan and detailed technical design of a 
marketable device that powers any sector of the blue economy.

Teams can choose to advance existing technology or develop their own new design.



Business Plan and Technical Design 
Components (30 Pages Max)

• Business Plan Must Detail:
- Relevant stakeholders (including end user surveys)
- Market opportunity
- Development and operations
- Financial and benefits analysis

• Detailed Technical Design Must Answer:
- What does the design look like?
- What is the design objective and how is that objective carried throughout the 

design?
- How well is the device expected to perform in terms of power and cost-

competitiveness, and how was that analysis conducted?
- How well will the device withstand environmental forces, and how was that analysis 

conducted?
- What market need does this technology address, and how well is it expected to do 

so?

Detailed description of all requirements can be found in the Competition Rules and 
Requirements Document: 

https://openei.org/w/images/b/bb/MECC_Rules_and_Requirements_Manual.pdf

https://openei.org/w/images/b/bb/MECC_Rules_and_Requirements_Manual.pdf


Optional Build and Test Challenge
• Option to build and test a scaled model of their concept.
• $5,000 additional budget for teams participating, under NREL subcontract
• Testing will occur at a facility to be secured by each team

- No restrictions on the scale of model
- Safety inspection required by a facility representative

• Teams will present on device performance, durability and safety in the 
written report, poster, and live pitch.

• Encouraged to apply for TEAMER test facility support if needed
• 12 teams participating in 2021



Scoring Rubric

Scoring is based on thoroughness of plans and response to competition requirements and 
not based on success of design

150

125

35

Business Plan Point Distribution

Written Report Public Pitch Poster

100

100

40

Technical Design Point Distribution

Written Report Public Pitch Poster

75

25

Optional Build and Test Challenge Point 
Distribution

Written Report Public Pitch



We will be using live polling throughout this webinar. 
Please use the link in the chat box or type the URL 
into your browser: https://PollEv.com/lcrow118

Live Polling

https://pollev.com/lcrow118






2021 Timeline
Month/Year Competition Activity

September 10, 2020 Application period open and release of competition rules and requirements 

September 23, 2020 Informational webinar

September 30, 2020 Applications to participate are due

October 9, 2020 Selection notification

October 23, 2020 All-Team Kickoff Meeting and Industry Presentation

October 2020 – April 2021 Concept development and Monthly All-Team Meetings

January 31, 2021 High level concept summary and team story due

April 14, 2021 Written business plans due (2 weeks prior to the event)

April 19-23, 2021 WebEx Dry Run Presentations (optional)

April 26-27, 2021 Competition takes place virtually prior to ICOE 2021

April 29, 2021 MECC Virtual Awards Ceremony

June 2021 Virtual review meeting held to assess impact



Commitment from Organizers

• Host full service annual collegiate competition

• Ensure fair and unbiased competition environment with expert judging

• $15K seed funding through a subcontract with NREL (U.S. institutions only)
- Additional $5k to teams participating in Optional Build and Test Challenge
- Looking to change from contract to prize funding structure

• Provide Marine energy educational opportunities

• Opportunities to engage with the marine energy industry professionals

• Inclusion in an alumni group which will be created after the event

• Opportunities to engage with community education efforts



Expectations from Teams

• Compete in 2021 competition in a 
professional and collegial atmosphere.

• Bring marine energy education into the 
classroom. 

• Spread the MECC message through 
outreach and local activities.

• Take advantage of educational 
opportunities provided.

• Acquire additional funds through 
fundraising or other means (if needed).





2020 Teams



2021Teams



Industry Presenters and Judges
• Mike Arquin – KidWind
• Alexia Aubault –Ocergy
• Scott Beatty – MarineLabs
• Jonathan Colby – Verdant Power
• Andrea Copping – PNNL
• Kerry Strout Grantham - Ocean 

Renewable Power Company
• Andy Hamilton - MBARI
• Dr. Maha Haji – Cornell University and 

MIT
• Graham Hine– Liquid Robotics
• Wade Islan – The Economist

• Marcus Lehman – CalWave Power 
Technologies 

• Aisha McKee- Formerly of Columbia 
Power

• Jarlath McEntee - Ocean Renewable 
Power Company

• Mike Muglia– NC Renewable Energy 
Program

• Tim Mundon –Oscilla Power
• Millie Pitts – Ocean Exchange
• Jack Pan – Ocean Motion Technologies 
• Bill Staby - Resolute Marine
• Toby Stapleton – The Blue Innovation 

Symposium 



Educational Webinars

1. Design Methods – Bryony 
DuPont (OSU) and Ali 
Trueworthy (OSU)

2. WEC-Sim: Yi-Hsiang Yu (NREL), 
Nathan Tom (NREL) and Kelley 
Ruehl (Sandia)

3. Test Planning: Rick Driscoll 
(NREL), Miguel Quintero 
(Carderock), Samantha Quinn 
(POET/TEAMER)

4. Customer Discovery: Jean 
Redfield (NextEnergy)





Feedback Received And Incorporation







Breakout Questions
• How do we do better in engaging underserved communities and increase 

diversity in the competition?
• What are the pros and cons of an in-person testing competition?
• How do we engage schools not typically involved in Marine Energy?
• How do we engage students who are not engineers?
• What can we do to integrate the competition more with industry?
• What can we do to help integrate the MECC into academia?
• How do we align with other industries for skills transfer?
• How do you see a a multi-technology collegiate competition working? What 

would it look like?
• What else is needed to support teams throughout the competition?
• How do we better facilitate communication between teams?



Workforce Assessment/Job & Economic Analysis – July 27 or 28, 2021

• “Workforce Development for U.S. Hydropower: Key Trends & Findings” report understanding 
the knowledge, skills, and abilities required to perform essential job functions

• Competency mapping of STEM skills and degrees to hydropower professions for inclusion on 
the STEM portal

• Day in the Life Professional Profiles
• Discuss the opportunity for collaboration with universities and technical schools to encourage 

a more diverse workforce
• JEDI (Jobs and Economic Development Impact Model)

Marine Energy Educational Resources – May 18, 2021 3-5 pm MST

• High School - undergraduate resources such as games, videos, and teach the teacher kits
• Tremendous opportunity for individuals in the marine energy industry, academia, and 

students to speak into educational resources that will mold tomorrow's workforce.

Hydropower Collegiate Competition – August 12, 2021 3-5pm MST
• Build on success of MECC Engage and generate college-level student interest in 

hydropower
• Methods to build excitement around hydropower technologies and careers

Real work life experience and valuable education on the benefits of hydro
• Engage women and minorities in the hydro industry as well as craft/ trade schools and/or 

community colleges

STEM Dialogue Series FY21
*Save the dates*



Thank you for joining us today and look for MECC 2022 
Application information in April!!!!

Water.Competition@nrel.gov

mailto:Water.competition@nrel.gov
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