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Fulltime team since 2014

Dan Petcovic, MS, P.E.
COO, joined 2018

Marcus Lehmann, MBA 
CEO, 2014

Thomas Boerner, PhDc
Technical Lead, 2014

Nigel Kojimoto, MS
Lead Mechanical Design, 2014

Bryan Murray, BS
Power Electronics, 2014

Josiah Clark, BS
Mechanical Design, 2019



CalWave’s Timeline
2015 2016

POWER 

RATING

2019 -2021 2021+

1:50 scale

PHASE Design Prototype

Open Ocean Pilot Commercialization

1:20 scale;

US patent

Pilot unit 

(remote power)

Utility scale 

architecture

Design

2017-2018

COMPANY 

HIGHLIGHTS

Construction & Deployment

Pilot unit 

(remote power)





Climate change 

#1 Risk for
Global Economy 



6



100% 
renewables 

by 2045.
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10 GW 
Storage

From 40 - 50%

$2.5 Trillion
https://www.technologyreview.com/s/611683/the-25-trillion-reason-we-cant-rely-on-batteries-to-clean-up-the-grid/

10x

For 100%



Motivation & Opportunity



100% renewables 
requires diversification 

1. Solar 2. Wind AND . . . 



3. WAVE POWER



Ocean based solution to tackle climate change:



Motivation & Opportunity
Emissions of selected electricity supply technologies in gCo2eq/kWh.
Source: IPPC, 2018.

https://www.ipcc.ch/site/assets/uploads/2018/02/ipcc_wg3_ar5_annex-iii.pdf#page=7


Six Ocean Energy Resources

Ocean Energy 

Technology

Worldwide Theoretical Power 

Potential [tWh/year]

Wave Power 29,500

Tidal Power 1,200

Marine Current Power 50,000

Ocean Thermal Power 44,000

Salinity Gradient Power 1,650

Source: 

Renewable energy policy network for the 21st century: RENEWABLES 2012 GLOBAL STATUS REPORT, 2012.

Ocean Energy Systems: An International Vision for Ocean Energy, 2012. 

Wind Salinity Thermal Tidal Current Wave



Tidal Energy – Resource



Ocean Surface Currents – Resource



Wave Energy Global Ressource



Wave energy potential in the US
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https://www.nrel.gov/docs/fy18osti/70907.pdf

US LCOE of offshore wind





US offshore wind pipeline ~>25 GW, mostly US east coast
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25



Floating offshore wind





Beginning of Wind Power



Main functions of a wind turbine

Main function 1:
High Annual Energy Production

Main function 2:
Device Load Management/Shut down



Main functions of a WEC

Example Humboldt Bay Ressource
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Device Load Management/Shut down
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Secondary functions of a marine energy system



TRL Status of ocean energy – 2015 (outdated)



2020 statistics



Tidal Energy – Commercial projects

Bottom Piled

Atlantis

17.5 GWh

2020 Japan 500kW

Floating

Orbital Marine Power

3 GWh in 2016

R&D 2 MW since 2018

Construction in 2020

2020 Canada
2020 NY

2020 AK



(WEC) Classification – Orientation



Active demonstrations





http://tethys.pnnl.gov/publications/state-of-the-science-2016

38

2016 Annex IV State of the 
Science Report

ENVIRONMENTAL EFFECTS OF 
MARINE ENERGY 
DEVELOPMENT AROUND THE 
WORLD

Andrea Copping
Pacific Northwest National Laboratory



Perceived Risks of MRE Development

1. Collision risk: tidal, current, offshore wind

2. Underwater noise 

3. Electromagnetic fields (EMFs)

4. Physical changes/energy removal

5. Changes in habitats/artificial reefs 

6. Entanglement (ecological risk, fishing gear)

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%



Entanglement and Debris

Mooring line entanglement of marine mammals, sea turtles

Also hanging up lost fishing gear

Ecological Effects of Entanglement
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March 7, 2021 41



March 7, 2021 42









Calwave awarded



Wave Technology
Status Quo





Scripps Ocean Pilot Q2/2021

Project partners:

Anchor installed Sep 20

Power and Data

Demo unit suitable for blue economy applications (e.g. SAAB AUV)



Our Digital Twin allows Advanced Optimization

Scripps Wave Resource

Drivetrain Optimization 
Hardware in the Loop

Replicate real-world site-specific 

offshore conditions in a controlled 

environment

1. Continuously runs in parallel to  

deployment operation

2. Fed by sensor and metocean data 

from deployed device offshore

3. Allows for advanced controls 

development & assessment

4. Allows for Neuronal Network 

training without in field risks

Device design and optimization via experimentally validated approaches (Validated) Digital Twin

CAD Design

Experimental ValidationHydrodynamic Models

Drivetrain Models



Drivetrain on test bench with digital twin

Drivetrain CAD

Drivetrain testing

Drivetrain Optimization  - Hardware in the Loop

Ocean actuation

Ocean 

simulation

Performance testing

(Validated) Digital Twin 

& advanced controls



CalWave lined up for PacWave – 20MW test site

Location: Oregon

Depth: 60-80 m

Capacity: 20 utility-scale WECs

2021 Legislation Updates:
• $137M annually over Fiscal 

Years 2021-2025 for marine 

energy, DOE WPTO included 

in recent stimulus bill

http://pacwaveenergy.org/

http://pacwaveenergy.org/




Outlook:  Utility scale wind and wave farm layout

54

• Total Cost – Turbine Cost 
= large of project 
development costs are 
mutual

Source: NREL, 
https://www.nrel.gov/docs/fy15osti/63267.
pdf



Ideal layout of combined offshore wind and wave 
farm – wave shelters wind and reduces total 
CAPEX and OPEX for both!

…

…

…

…



Wave converter 
similar components

 Comparable manufacturing requirements –
A tower manufacture can produce a wave converter hull 

Wind turbine CAPEX

Source: 
https://www.sciencedirect.com/science/article/pii/S1364032108001299



Wave farm 
similar OPEX

Lifecycle of an 
Offshore Wind 
Floating

Wave farm 
similar CAPEX



Offshore hydrogen



www.calwave.energy
Marcus@calwave.energy

Join us on our mission!

Please subscribe
for ESG Report:



Business Model – Power & Data as a Service.

• Remote power and data as a service – 24/7-365
• Lease and sale options 
xNode Specs Value

Continuous power 1-5 kW
Storage 15 – 50 kWh
Sensors baseline Weather, radar, light, video
Sensors flexible Sonar, CO2, others

xNode

x100
x150 Specs Value

Power rating 100 kW (scalable 600kW)

Capacity factor ~60%

Visual and Survival Fully submerged



INITIAL MARKET ENTRANCE



Submerges in 
storms

Drone 
charging 
and data 
export

Power & 
DataDigital Twin

In cloud





European Wave Energy Test Sites (>300 MW capacity permitted)

EMEC

Smart Bay

WaveHub

Aqucadora

BIMEP

PLOCAN

SEM-REV



Performance of a wave power farm
CalWave output profile (lowest average & peak ~50-60% of capacity)
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