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READY TO RIDE
RENEWABLE ENERGY’S
Oregon has invested millions in wave energy technology
and yet not a single device has been permanently
deployed. The opportunity, however, isn’t lost. Statebased wave energy companies have scored recent wins,
and an effort to land a federal test center could deliver
millions in fresh investment and cement Oregon as the
nation’s leader in harnessing waves for power.
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here are no devices in the water and
no watts have flowed ashore. After a
decade of renewable energy revolution in the United States – since 2006, electricity generated from solar has increased
2,823 percent and wind is up 618 percent
– wave energy remains a no-show.
No big deal in most of the country,
but it’s a conspicuous absence in Oregon, where millions in state investment,
talk of imminent wave farms and hundreds of hours of planning created high
expectations.
Still, signs of life abound, and while
the vision of producing megawatts by the
hundreds has faded, hopes remain high of
nurturing a small but vital industry, a U.S.
counterpart to Scotland, the global wave
epicenter.
The key to it all: A grid-connected test
center. The U.S. Department of Energy is
now on the cusp of doling out $5 million
to get a long-planned project started, and
Oregon State University is in the running.
OSU wants to build the center off the coast
Newport and its bid was bolstered earlier
this month when Oregon lawmakers earmarked $800,000 for the project. If the
center comes to Oregon, millions more in
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A DECADE OF INVESTMENT IN WAVE ENERGY
TECHNOLOGY MAY FINALLY DELIVER

federal funding could follow — up to $30
million — along with developers looking to
build devices and put them up against all
the Pacific Ocean can deliver.
“You’d see a big economic benefit,” said
OSU’s Belinda Batten, who is leading the
test-center effort. She points to the experience in Orkney, lonely islands at the
northern tip of Scotland where a test center has inspired a marine
energy industry that supports 300 jobs.
Oregon isn’t a lock
– a California group is
also gunning for the center – but the state is well
positioned. OSU has
Belinda
the Northwest National
Batten
Marine Renewable Energy Center, a hotbed of
wave energy research. Ocean stakeholders,
including a fishing industry that has been
wary of wave energy, are largely supportive. And slow as wave energy progress has
been in Oregon, it still boasts more activity
than anywhere else in the nation.
Columbia Power Technologies, based in
Corvallis, is the best financed wave energy
developer in the country, and appears to
be closing in on putting its long-awaited
device to the test. Portland-based Northwest Energy Innnovations is testing a device

in Hawaii right now. Meanwhile, scrappy
M3 Wave, from Salem, recently picked up
fresh DOE funding, and is a finalist for
the DOE’s Wave Energy Prize, along with
a Portland upstart, AquaHarmonics.
They’re all aiming to emerge from the
shadow cast by Ocean Power Technologies
(OPT), the New Jersey company that landed $436,000 from Oregon and $9 million
from the federal government but failed to
deliver on a plan to build the nation’s first
wave energy farm off Reedsport.
“There have been some struggles, no
doubt, but it all didn’t end with OPT,” said
Jason Busch, executive director of the Oregon Wave Energy Trust (OWET), which has
received $12 million in state money since
2007 to promote a wave energy industry
here.
Ahead of the wave
Oregon began chasing wave energy for
good reasons: It’s clean and there’s a lot
of it out there, 59 terawatt-hours a year off
the state’s shores, according to one study, about
equal to what the state
now generates from the
full range of sources. Wave
is also less variable than
solar or wind, and could
help balance a grid that
Jason Busch
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moves a lot of power from east to west.
But OPT, like early wave leaders Pelamis and Aquamarine Power in Europe, got
way ahead of itself 10 years ago in promising arrays that could produce significant
power at a competitive price. Even today,
just a few overseas prototypes are generating power, and in small amounts.
“With wave energy, we’re still trying
to figure out what the right device is,
because waves are really complex,” said
OSU’s Batten. “They go up and down.
They go side to side. They go back and
forth. Then you throw in the fact that the
environment is so harsh.”
OWET’s original goal was for at least
2 megawatts of wave energy in Oregon by 2010, ramping up to 500 MW by
2025. Batten and others are confident the
wave energy puzzle is being solved, but
these days nobody talks about deploying arrays in low-cost energy places like
Oregon anytime soon. More likely targets:
coastal Alaskan villages or Hawaii, where
electricity is costly and dirty, or Europe,
where some governments are dangling
attractive prices.
Paddling hard
If OPT was too far out in
front, Corvallis-based
Columbia Power Technologies might be peaking at
the right time.
Columbia Power CEO
Reenst Lesemann thinks
Reenst Lesemann
the way to attack the problem is to take on the “trilemma,” his term for the three things a
wave energy device must do: work reliably, be environmentally acceptable and
deliver energy at an affordable price.
Sounds simple, but early developers
spent millions on large-scale test devices
that didn’t strike the balance. Often they
knew it, but found themselves too invested in getting a big device in the water to
turn back.
So CPT has put off building a fullscale version of its StingRAY, which uses
fore and aft floats that capture energy
that is put to use by two rotary generators. Instead, the company has emphasized modeling and stepped-scale testing,
allowing their engineers to fix what’s not
working before it’s too late.
“We fail fast and learn fast,” CEO
Reenst Lesemann said. “Splashing a largescale device in the water is sexy, but innovating with a large-scale system in water
is excruciating. We think we can rapidly
innovate at a smaller scale.”
Nevertheless, Columbia Power has
been at it for a decade, with private funding and around $9 million in government
backing, including a recent $400,000
DOE grant. It does need to prove itself in
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M3 Wave tested its APEX device off Camp Rilea, Ore., in 2014. Deployed off the World War II-era buoy tender Ironwood, piloted by
Captain Len Tumbarello, the submerged wave power system sits on the ocean floor and
converts wave pressure into electricity.

the water, and Lesemann said the company is on course to test a full-scale device
late next year in Hawaii.
M3 Wave hasn’t had anywhere near
that kind of financing, but the company
has made a mark. On a sunny September day in 2014, student seamen from the
Tongue Point Job Corps Center manned
the ropes on the Ironwood and lowered
the APEX, a 30-foot-by-8-foot version
of M3’s submerged pressure differential
device, into the water a mile offshore from
Camp Rilea, Ore.
The two-week deployment was the
first completed under a state permitting
process that took years to develop. Even
done on a bare-bones $150,000 budget
provided by OWET, it was a bit of a gamble, but it seems to have paid off.
“That deployment sent a signal that
these guys weren’t just garage tinkerers,”
Busch said.
Mike Morrow and Mike Delos-Reyes
have always kept their day jobs as engineers and worked on M3 in the wee hours.
But with a recent $600,000 DOE grant,
they’ve been able to hire a part-time
senior scientist, allowing them to focus
on getting a 1/20th scale device ready to
compete in August for the DOE’S Wave
Energy Prize and its $1.5 million jackpot.
Alex Hagmuller and Max Ginsburg, of
AquaHarmonics, are classic Portland, a
couple of bearded millennials who pursue their wave energy dream in a cluttered
bedroom and unheated garage in a little
house down by the Brooklyn Yard. As surprise Wave Energy Prize finalists, they’re
stoked to have $125,000 to put toward
refining and testing their buoy concept.
“With wave energy, nobody really has
figured it out,” Hagmuller said. “We look
at it and we do think there’s a chance to

make a mark. Somebody’s going to do it.”
Newport bound?
And when they do, they’ll likely prove
it at a test center. Enter PMEC-SETS, the
Pacific Marine Energy Center South Energy Test Site.
The OSU-proposed test center would
consist of four berths stationed a halfdozen miles off Newport. A subsea cable
would carry up to 10 megawatts of power ashore. There’s already a U.S. test center in Hawaii – that’s where Northwest
Energy Innovations has its Azura device
in the water, and Columbia Power aims to
go – but Hawaii doesn’t feature the “fully
energetic” environment of Oregon. That’s
why Lesemann envisions bringing Columbia Power’s device to Oregon after Hawaii.
Prove your mettle in Oregon, the
thinking goes, and you’ve really proved
your mettle.
But for the test center to become reality
– perhaps by 2020 – its backers will have
to show some game as well.
That $800,000 appropriation from
Oregon lawmakers fell short of the $1.25
million that will probably be needed to
match the DOE’s $5 million, should it
come. The Obama administration is seeking $20 million more from Congress in its
2017 budget request for the center, which
would mean another local match in the
neighborhood of $4 million. Jock Mills,
OSU’s government relations director, said
the message from Salem was that legislators see the test center’s value and will be
supportive – up to a point.
“The legislature put us in the game,
now we’ve to go out and perform,” he
said, a familiar refrain for wave energy in
Oregon.
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