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Opportunity for a Marine Energy 
Intermediate Scale Test Facility at  

PNNL’s Marine Sciences Laboratory  
 

 

Background - The emerging marine and hydrokinetic 
(MHK) energy technology market is expected to grow 
and mature into a sizable industry in the next 10 – 15 
years, similar to the pace of technology advancement in 
the wind energy industry over its first 20 years.  Tidal 
power is a predictable and potentially significant source 
of energy in parts of the US.  Realizing significant 
benefit from this renewable energy source will require 
answering questions concerning potential 
environmental effects as well as long-term durability, 
efficiency, and operating costs of MHK devices.  
Obtaining these answers will require testing in marine 
waters, under known conditions, in an environment 
similar to where devices will be deployed 
commercially. Testing environments are needed at 
intermediate stages of device development that reflect 
deployment conditions and allow for ease of 
deployment, maintenance and retrieval with few 
constraints on the deployment window to keep pace 
with the speed of technology development and contain 
costs.  

Testing Needs –A gap exists in moving the MHK 
market from laboratory scale testing of designs and 
components to pilot and full-scale field deployment.  
Full-scale testbeds for MHK devices are being 
developed by university consortia at the National 
Marine Renewable Energy Centers.  PNNL will 
collaborate on full-scale tidal testing with the 
Northwest National Marine Renewable Energy Center 
(NNMREC) at the University of Washington (UW) and 
wave testing with the University of Oregon (OSU).  By 
providing an intermediate scale test facility (ISTF) at 
PNNL’s Marine Science Laboratory (MSL) in Sequim 
Bay, the intent is to complement testing of commercial 
scale devices by UW in nearby Admiralty Inlet, and 
testing of wave devices by OSU in coastal Oregon.  
Ultimately, it is the goal of this facility to promote 
responsible development of tidal power systems that 
will reduce costs and increase acceptance of tidal power 
as a meaningful technology in our regional energy 
portfolio. 

Components of the Facility: The ISTF will be comprised of 
three primary components applied to environmental and 
device performance monitoring and evaluation:  (1.) a 
testing platform to determine device performance and near-
field (direct) interactions with the surrounding environment; 
(2.) a sensor array  to test sensor/instrument technologies 
and strategies to better understand far-field (indirect) 
environmental effects; and (3.) an information center where 
device manufacturers, regulators and stakeholders can view 
the operation of devices in real time. 

PNNL’s Marine Sciences Laboratory 

Advantages of the ISTF - MSL in Sequim Bay, 
Washington, USA is an ideal location for an ISTF.  The 
Sequim Bay site is well characterized, and renewable energy 
R&D has been established as a compatible marine use for 
the area; environmental permitting will be reasonably 
straightforward.  This will be a one-of-a kind facility that 
fills a gap in the current testing and evaluation process for 
MHK devices.  Such a facility will provide environmental 
and device assessment capabilities that are not available at 
the laboratory scale and setting.  The ISTF will also allow 
environmental monitoring protocols and innovative 
monitoring technologies to be developed and tested for 
MHK devices.  Adjacent laboratories and instrumentation, 
along with material expertise at PNNL, will also greatly 
enhance the operation of the facility.   




