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Introduction to PNNL
 PNNL is one of DOE’s most diversified national laboratories
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PNNL-Sequim, Marine and Coastal Research Laboratory – 
DOE’s marine lab



 DOE WPTO focus on wave, current, and 
gradient energy for markets and 
applications other than utility grid 
 Projects supported at labs, universities, 

and in industry
 Opportunities for marine energy where 

other renewables are impossible or 
impractical or otherwise offers a unique 
value proposition

 PNNL analyzed electrochemical pathways 
for hydrogen and hydrogen carrier fuels 
from seawater using marine energy 
through short-duration “seedling” projects
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Marine Energy for Use at Sea and for Resilient Coastal 
Communities: Powering the Blue Economy



Electrochemical Storage for Marine Energy
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 Benefits: direct energy use at sea, buffers intermittency, and generates fuels for 
maritime decarbonization

Tidal power near Admiralty Inlet, WA
(Data source: University of Washington)

Wave power near Sitka, AK
(Data source: NOAA National Data Buoy Center)



Pathways Explored
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 Evaluating feasibility, methodology, and efficiency
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Use Case: Wave Power to NH3 for Ferry Fuel
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 Ammonia is a candidate carbon-free 
fuel under consideration for maritime 
transportation use

 We modeled the efficiency from 
energy in waves to energy stored in 
ammonia

 We simulated a year of fuel use by a 
long-haul ferry from Bellingham, WA 
to Sitka AK

 We determined a 90 MW wave array 
outside of Sitka would be needed to 
generate enough fuel to continuously 
sustain this route

Energy densities of common 
storage mechanisms

Simulated fuel production 
and use from waves to NH3-

powered ferry
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Contact Us!
robert.cavagnaro@pnnl.gov
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