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FROM THE EDITOR

Good news for wind — and the planet

teps to get a handle on the planet’s climate problems recently got an
unprecedented boost when President Joe Biden signed the Inflation Re-
duction Act into law August 16.

The legislation includes many positive investments in the country’s pres-
ent and future —including tackling deficit reduction, health-care access, and
prescription drug pricing, but it’s the law’s climate change initiatives that
are making the renewables industry really take notice.

The law sets up some ambitious net-zero goals such as reducing carbon
emissions by 40 percent below 2005 levels by 2030. To
do that, the law locks in tax credits for wind and solar
into the next decade. This will help with the creation
of new jobs and economic development.

Provisions within the law also take into account
the need for materials used to make solar panels and
batteries, and — most especially for our readers — the
development of offshore wind.

The American Clean Power Association was ecstatic
over the bill’s passing.

“With the stroke of the pen, a clean-energy future is now the law of the
land,” said Heather Zichal, CEO of American Clean Power Association. “This
does for climate change and clean energy what the creation of Social Security
did for America’s senior citizens. This law will put millions more Americans to
work, ensure clean, renewable and reliable domestic energy is powering every
American home, and save American consumers money. For our industry, it’s
the starting gun for a period of regulatory certainty which will triple the size
of the U.S. clean-energy industry and generate over $900 billion in economic
activity through construction of new clean-energy projects.”

Offshore wind is especially important for readers interested in what our
September issue has to offer.

To prepare for ACP’s Offshore WINDPOWER Conference & Exhibition in
Providence, Rhode Island, October 18-19, our inFocus articles take a look at
several aspects of the burgeoning offshore wind sector in the U.S., including
supply chain challenges and the development of offshore wind in the Gulf
of Mexico.

In addition to our offshore articles, this month’s issue also preps you for
Canada’s tradeshow as well. Electricity Transformation Canada is CanREA’s
annual conference in Toronto from October 26-28, 2022.

To get you in the mood for that show, I talked with CanREA President
Robert Hornung on the state of Canadian wind and other renewables and
what challenges Canada will need to tackle in order to meet some ambitious
net-zero goals.

Enjoy those articles and much more, and, as always, thanks for reading!

Kenneth Carter, editor

Wind Systems magazine
editor@windsystemsmag.com
(800) 366-2185, ext. 204
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Rep. Tonko receives
Clean Power award

From ACP

In celebration of American Clean Power Week, the
American Clean Power Association (ACP) presented
Rep. Paul D. Tonko (D-NY) with a Clean Power Cham-
pion award at Key Capture Energy’s NY 1 energy stor-
age project August 18.

Tonko was joined by representatives from ACP,
Key Capture Energy, the Alliance for Clean Energy
(ACE) NY, the New York Battery and Energy Storage
Technology Consortium (NY-BEST), and NYSERDA.
The delegation conducted a site visit of the Key Cap-
ture NY1 project. The 20-MW project is the largest
lithium-ion battery storage project in New York
State, providing clean energy that enhances power
grid performance and reliability, along with sup-
porting the state’s goal to reach 1,500 MW of energy
storage by 2025.

“As co-chair of the Sustainable Energy and En-
vironment Coalition, which promotes clean-energy
technology innovation and domestic manufactur-
ing, Rep. Tonko leads one of the largest and most
effective caucuses committed to advancing high-im-
pact clean energy, environmental, and climate prior-
ities,” said Moira Cyphers, ACP Director for Eastern
State affairs who presented Rep. Tonko with the
award.

“Rep. Tonko is known for his tireless efforts on
offshore wind, expansion of clean power in his home
state of New York, and leading critical transmission
investments during the consideration of the biparti-
san infrastructure bill,” said Heather Zichal, Ameri-
can Clean Power Association CEO.

“Congressman Tonko has long been a champion
for clean energy in New York State and his partner-
ship at the federal level is unparalleled as we work
together to tackle some of the most pressing climate
and energy issues of our time,” said Doreen M. Har-
ris, President and CEO, NYSERDA. “This well-de-
served award is a true testament to the Congress-
man’s commitment to advancing historic actions to
build a thriving green economy while fighting for
more resilient communities and a cleaner future for
all New Yorkers.”

American Clean Power is the voice of
AMERICAN companies from across the clean-

C L E A N power sector that are powering
P Qw E R America’s future. For more information,

go to www.cleanpower.org

MET TOWERS IS WHAT WE DO.
IT’S ALL THAT WE DO.

COLDSNAP TOWERS HAS BEEN OPERATING
IN THE WIND INDUSTRY FOR 17 YEARS.

WE SPECIALIZE IN MET TOWER MAINTENANCE
ON WIND FARMS ACROSS THE U.S.

e Nationwide fleet maintenance

¢ Quick response for urgent repairs
e Tower commissioning

* FAA obstruction lighting

e Reliable meteorological data
e Thorough documentation
e Troubleshooting

¢ Risk mitigation

e Safety compliant

Tower®
FOR MORE INFORMATION
info@coldsnaptowers.com

alkitronic

HOME OF TOROUE POWER

The alkitronic bolting systems are wind-
industry and OEM-approved solutions. They
have provided speed, precision, efficiency, and
productivity since 1984.

alkitronic is your one-stop shop for battery,
electric, manual and hydraulic bolting solutions.

1(833) 4TO-RQUE (486-7783) m info@alkitronic-na.com

www.alkitronic-na.com
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Cerulean Winds to bid for four seabed
lease sites for offshore development

Green-energy infrastructure develop-
er Cerulean Winds will bid for four
seabed lease sites to decarbonize the
U.K’s 0il and gas sector as this scale
will remove more emissions quickly,
keep costs lower for platform opera-
tors, and provide the anchor for large
scale North-South offshore transmis-
sion.

The floating offshore wind and
green energy proposal for Crown Es-
tate Scotland’s Innovation and Target-
ed Oil and Gas leasing round (INTOG)
includes four 1.5 GW sites of floating
wind power.

With more than £6 billion of invest-
ment proposed for each 100-turbine
site, the scheme would abate tens of
millions of tons of CO2 in line with
North Sea Transition Deal targets.

Cerulean Winds, with its selected
delivery partner NOV, has been engag-
ing the supply chain for more than 18
months and has a live request for in-
formation (RFI) with U.K.yards for the
fabrication and assembly of'its tri-float-
er technology.

The development would create
more than 10,000 jobs, many of which
would be high value manufacturing
jobs in Scotland.

“We have a big, bold bid, which is
ready to go on scaling the green econ-
omy, creating thousands of jobs and
making Scotland’s oil and gas produc-
tion the cleanest in the world,” said
Dan Jackson, Cerulean Winds found-
ing director. “We are absolutely com-
mitted to the local supply chain ben-
efiting from this development and far
surpassing local content targets. Our
base structure design can be floated
in very shallow water depths suitable
for the UK., unlike alternative cement
floating wind structures which re-
quire 90 meters so can’t be built here.”

“There is a lot of concern about ris-
ing energy prices and energy security,”
he said. “Wind and green energy at
this scale are a big part of the solution.
We are engaging with oil and gas oper-
ators and can see the appetite is there

to get behind cleaning up production,
and we can deliver in a way that min-
imizes disruption. Whilst smaller
piece-meal wind developments are
useful for testing concepts or innova-
tions, it will take a U.K-wide solution
to remove the emissions at the pace
required to hit the net-zero targets
governments. Furthermore, our large-
scale scheme lowers the LCOE — cost of
the power —which is highly attractive
to the operators.”

MORE INFO ceruleanwinds.com

DNV names
climate equity
associate director

DNV has named Cici Vu as an associate
director of energy and climate equity.
Vu has more than a decade of ex-
perience across climate change, wa-
ter and air quality, energy, natural
resources, transportation, housing,
homelessness, public health, and safe-
ty sectors. An ex-
perienced media-
tor and facilitator,
she works with
utilities, public
agencies, and
investors, who
are benefactors
and advocates of
clean-energy in-
vestments, to de-
velop strategies,
which consider
and engage vul-
nerable and hard-
est-impacted
communities. Vu helps stakeholders
navigate politically complex environ-
mental, social and racial conflict, and
large-scale, collaborative programs
involving government agencies, phil-
anthropic entities, and underserved/
environmental justice communities.
“We consume energy as pervasive-
ly as we do water, air, and food for our

DNV has welcomed
Cici Vu to its Energy
and Climate Equity
Team. (Courtesy: DNV)

basic health and well-being,” Vu said.

“Yet, egregiously, more than one-third
of our communities in the U.S. face
basic, yet wrenching trade-offs: heat
or eat? To achieve an equitable energy
transition, our frontline communities
must be empowered to self-determine
the solutions right for them.”

MORE INFO www.dnv.com

TUV NORD prepares
assessment for
Philippines wind farm

TUV NORD has prepared an energy
yield assessment for one of the first
large wind farms in the Philippines for
the Bremen-based project developer
and operator of wind and solar farms
wpd and cooperation partner Triconti
ECCRenewables Corporation. The AEP
report (annual energy production) is
very important for the planning of a
wind farm in order to estimate the
wind conditions at the planned site
and to calculate the expected energy
yields. Site assessment experts from
TUV NORD GROUP in Hamburg and
Athens worked closely together to
produce the technically demanding
report for the project.

The Aklan wind farm is being built
in a hilly area on the north-western
tip of Panay Island at an altitude of be-
tween 123 meters to 362 meters above
sea level. According to wpd, commis-
sioning is scheduled for the end of
2025 or the beginning of 2026.

As the wind-farm area is considered
a complex terrain according to IEC
classification, CFD (Computational
Fluid Dynamics) modeling was carried
out for the project by wind-energy ex-
perts in Athens. The results of this flow
modeling were then used for further
calculations in Hamburg.

The yield assessment was based on
wind measurements that wpd and its
cooperation partner Triconti ECC had
previously collected at the planned

windsystemsmag.com 9


http://www.dnv.com
http://ceruleanwinds.com
http://windsystemsmag.com

DIRECTION THE FUTURE OF WIND

site using several measuring masts
and Lidar devices. The combination of
two measurement methods and also
the correlation among the data sets
enabled a comprehensive picture of
the wind conditions in the challeng-
ing terrain. With these evaluations
and the CFD modeling, the Hamburg
site assessment experts of TUV NORD
determined the wind potential at the
respective locations of the planned
wind turbines and thus predicted the
expected energy yield.

MORE INFO www.tuev-nord-group.com
BASF to supply

clean energy
to 20-plus U.S. sites

BASF is committed to renewable ener-
gy solutions to power its sites across
the United States and has entered into
virtual power purchase agreements
(VPPAs) for wind and solar power total-
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TOV NORD created a visualization of the wind farm. (Courtesy: TUV NORD)

ing 250 MW. They are designed to off-
set the carbon-intensive grid-supplied
electricity being used at more than 20
of BASF’s manufacturing sites in sever-

Exploring new horizons:
It's time to put climate first!

windenergyhamburg.com
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al states across the country, from Texas
to Michigan.

“Renewable energy is an essential
tool to reach BASF’s ambitious goal

Adlgle
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Be wre to take part In the world"s
biggest and most important business
platform for the onshare and offshore
wind industryl
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of net zero emissions by 2050,” said
Michael Heinz, member of the board
of executive directors, BASF SE and
chairman and CEO of BASF Corpora-
tion. “We are committed to further
improving our energy footprintin the
region, and we are eager to drive the
energy transition for chemical manu-
facturing in North America.”

The combined agreements for the
output of 250 MW of renewable gen-
eration capacity will result in the pur-
chase of more than 660,000 MWh of
electricity per year — the equivalent
of electricity consumed by more than
90,000 average U.S. households. Based
on EPA estimates, the VPPAs will offset
more than 472,500 metric tons of CO2
emissions annually. With these agree-
ments in place, the share of renewable
energy in BASF’s total North American
electricity consumption will rise to
more than 25 percent.

“These agreements help us reach
our clean-energy goals in areas where
the local electric utility does not sup-
ply adequate renewable power,” said
Tobias Dratt, president of BASF North
America. “At the same time, our finan-
cial commitment enables the realiza-
tion of large solar- and wind-power
projects and adds clean energy to the
grid.”

To realize its ambitious emission
goals, BASF is collaborating with var-
ious partners who are driving the
sustainable change of the energy sec-
tor. The chemical company will pur-
chase 100 MW of power generated by
Dawn Solar. An additional 150 MW
of renewable energy capacity will be
added through transactions with EDF
Energy Services.

Last year, a collaboration with EDF
Energy Services added 35 MW of wind
capacity to the energy mix for BASF’s
manufacturing sites in Freeport and
Pasadena, Texas. In another joint
project with EDF Renewables, BASF’s
property in Toms River became home
to New Jersey’s largest solar project
and the largest solar project built on
a Superfund site in the United States.

BASF aims to reduce its greenhouse
gas emissions by 25 percent compared
with 2018 by 2030 and achieve net-ze-

ro emissions by 2050. One important
lever to bring down emissions is to
replace fossil-based electricity with
fossil-free electricity. BASF aims to se-
cure the required amounts of renew-
able power it needs through a “make
and buy” approach.

MORE INFO www.basf.com/us

Crowley names Karl
as senior VP and GM
of Wind Services

Crowley has appointed Bob Karl as se-
nior vice president and general manag-
er of the company’s new business unit,
Crowley Wind Services. As Crowley el-
evates the scope
of its offerings
in wind energy,
Karl will lead the
company’s wind
services team in
the strategic de-
velopment and
expansion of ser-
vices to support
the emerging
sector.

The development of a wind service
business unit emphasizes the impor-
tance of wind to Crowley’s diverse
portfolio to customers and the com-
pany’s commitment to clean-energy
services. The company will continue
to leverage its expertise and assets to
provide landside and marine logistic
solutions throughout the wind lifecy-
cle. These include solutions for port
terminals and marshaling, vessel de-
velopment and operation, engineering,
and the U.S. workforce.

Karl is a long-time energy industry
leader, serving more than two decades
in various global leadership and man-
agement roles at GE, as well as other
renewal energy and manufacturing
roles. From 2011 to 2018, he was North
American wind-projects director for
GE Renewable Energy and most re-
cently served as COO of GE Renewable
Energy Global Services since 2018. -

Bob Karl (Courtesy:
Crowley)

MORE INFO www.crowley.com.
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The vast potential
for renewable wind
energy in the Gulf
of Mexico (whether
via grid generation,
green hydrogen,

or otherwise) has
been recognized
by all coastal
states with the
establishment of
the Gulf of Mexico
Intergovernmental
Renewable Energy
Task Force.
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Despite what is understood
as the limited “wind to

grid” capacity in the Gulf of
Mexico, the footprint of the
region has generated interest
in using that relatively
expansive geographic scope
for various potential wind
projects.

By CHRIS HANNAN and JOE TIRONE

s the United States’ burgeoning offshore wind
industry has dominated headlines and begun
putting steel in the water along the Eastern
seaboard, it has done so thanks in no small
part to the equipment, know-how, and expe-
rience of the oil and gas services industries
throughout the Gulf Coast. Just as the Cajun Mariners
helped develop the modern offshore oil and gas industry
[1] in the Gulf of Mexico as we currently know it, the next
generation of Cajun, Texan, and other Gulf Coastal marine,
oil and gas service companies have already begun applying
their skills and experience to building a new renewable
American energy industry in offshore wind. And those same
companies are on the brink of many new opportunities as
the traditional vents de caréme (literally “Lenten winds,”
a Cajun French term for “strong spring winds” typically
prevalent in the weeks before Easter in southeast Louisiana)
in the Gulf of Mexico are poised to become part of that new
wind economy.
And while preparing for the imminent rise of offshore
wind in the Gulf, Gulf Coast oil and gas service companies
— along with the banks and engineering/consulting firms
that have supported oil and gas projects in the petroleum
energy economy — can take immediate advantage of their
unique experience and skillsets to become part of the ex-
panding (and increasingly critical) offshore wind supply
chain necessary to meet U.S. renewable energy goals.

FAIR WINDS AND FOLLOWING SEAS:

FEDERAL SUPPORT FOR A DOMESTIC

OFFSHORE WIND INDUSTRY

Offshore wind has been a huge focus of the Biden admin-
istration, from both a policy and fiscal standpoint. The ad-
ministration has put a goal in place of 30 GW of offshore
wind power by 2030. [2] As to be expected with what is es-
sentially a “startup” industry (at least in the U.S.), opinions
are mixed as to whether this goal is feasible, given current

windsystemsmag.com 13
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Wind energy area option blocks in the Gulf of Mexico. (Courtesy: BOEM)

permitting, supply chain, and workforce challenges [3]; but
most agree that even if it is a “stretch” goal, it is achievable
with the right governmental support at the federal and
state levels, and with market ingenuity. [4] This renewed
focus on building a domestic renewable wind industry is
a marked change from the Trump administration, during
which offshore wind efforts had essentially been stalled. [5]

To back up this ambitious goal, the Biden administra-
tion has bulked up the regulatory agency (Bureau of Ocean
Energy Management, BOEM) that issues federal leases and
permits for offshore wind farms. [6] Likewise, the adminis-
tration recently revitalized the Federal Permitting Improve-
ment Steering Council (FPISC), a little-known federal agency
(whose budgetary authorization had been set to expire in
December of 2021) that fosters inter-agency coordination
across the broad spectrum of federal agencies necessarily
involved in the offshore wind permitting process (BOEM,
National Oceanic and Atmospheric Administration, U.S.
Army Corps of Engineers, U.S. Coast Guard, and others). [7]
The FPISCwill be focused on ensuring a clear, efficient, and
speedy path to final permitting for offshore wind-project
developers, which will (theoretically) in turn allow those
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developers to provide more certainty and predictability
in their downstream contracts with suppliers and OEMs.
Likewise, the Biden administration budgeted an 86 percent
increase for the Wind Energy Technologies Office (WETO)
within the Department of Energy to facilitate R&D for scal-
ing up the offshore wind infrastructure. [8]

STEEL IN THE WATER: CURRENT STATUS

OF DOMESTIC OFFSHORE WIND PROJECTS

In the midst of all this activity, the largest permitted proj-
ect to date — Vineyard Wind off the coast of Massachusetts,
being developed by Avangrid Renewables and Copenhagen
Infrastructure Partners — has commenced onshore con-
struction and will begin offshore construction/installation
next spring. Vineyard Wind took essentially four years to
work through the permitting process (and six years total
from lease sale), a pace that would not allow for the “30 by
30” goal to be reached.

That said, under the Biden administration’s bulked-up
BOEM and other wind-centric agency improvements, the
process for future projects is expected to go more quickly
(but could still take at least two years [9]). The following pro-



vides a fairly broad 80,000-foot summary of where things
currently stand in terms of the offshore wind pipeline:
Two major ... projects with about 940 MW of capacity have
reached [final investment decision]| and have commenced onshore
construction, more than 15 GW of projects are undergoing federal
permitting review, 17.5 GW of project capacity has secured offtake
commitments from states, auctions containing 12-to-16 GW of po-
tential will be concluded before the end of this year, longer term
leasing plans for the Gulf of Mexico, the Central Atlantic, Oregon,
and the Gulf of Maine are being developed for auctions before the
end of 2024, turbine component, foundation, and cable factories
and Jones Act wind-farm vessels are being built in the U.S. and
offshore wind port development is accelerating. — www.oedigi-
tal.com/news/495870-what-to-expect-from-the-us-offshore-
wind-market-this-year
As things stand, offshore wind on the East Coast is a
tangible reality, primarily because the Atlantic coast has the
best/most consistent wind closest to population centers that
can off-take the power. To this end, the Biden administra-
tion very recently announced an Eastern seaboard federal/
state partnership in support of building out offshore wind
infrastructure and economies: “Eleven leading states along
the East Coast will participate in this new partnership, a
first-of-its-kind forum for collaboration between federal
and state officials to accelerate offshore wind progress.” [10]

NEW HORIZONS: OFFSHORE WIND

IN THE GULF OF MEXICO AND PACIFIC COAST

FOR GRID TRANSMISSION AND BEYOND

But as sure as the annual “Lenten Winds,” offshore wind
in the Gulf of Mexico (GOM) and the West Coast is coming,
with the first GOM lease sale (from among 11 BOEM-desig-
nated wind lease areas [11]) tentatively scheduled for early
2023. BOEM recently announced (on July 20, 2022) the first
two draft wind-energy areas (WEAs) off the coasts of Gal-
veston, Texas, and Lake Charles, Louisiana, which combined
have the potential to power more than 3 million homes. [12]
These first two draft WEAs have been culled down from
the original 30-million-acre GOM “call area” originally
identified in October 2021, based on BOEM review of data
for avoidance of conflicts with other ocean uses (i.e., com-
mercial/recreational fishing, maritime navigation, existing
offshore infrastructure, military activities, and protected
marine/avian species). [13]

The two draft WEAs will be subject to public comment
period, which was scheduled to close on August 20, 2022.
A similar process is underway for lease-area-identification
and sale processes for the West Coast, with the anticipated
West Coast lease sale to follow in 2023. [14]

Likewise, the recently passed Inflation Reduction Act,
the highly touted keystone legislation supporting the Biden
administration’s “Build Back Better” theme, includes nu-
merous tax credits and financial incentives intended to

“supercharge” offshore/renewable wind development in
the United States, including in the GOM and West Coast,
by incentivizing investment in offshore wind development

projects as well as in manufacturing of offshore wind com-
ponents and infrastructure, including support/installation
vessels, to create a robust and efficient domestic supply
chain. [15]

However, there are only a few areas of the GOM with suf-
ficient quality/consistency of wind to support direct wind-
to-grid operations, and the West Coast will require floating
infrastructure (not bottom-fixed infrastructure) due to the
near-shore depths on the Pacific shelf. Floating wind tur-
bines have been deployed on a limited scale in Europe, but
not at grid-scale (although the technology for floating is
rapidly advancing). Nonetheless, the state of California has
formally made offshore wind development a line-item pri-
ority pursuant to a legislative edict fleshed out by a recently
issued plan by the California Energy Commission, which
focus on floating infrastructure and anticipated fast ramp-
up of floating technologies. [16]

Further, another potential alternative use for wind ener-
gy in the GOM would be to power offshore carbon sequestra-
tion —i.e., to provide on-site, on-demand offshore electricity,
without requiring extensive transmission infrastructure
and/or taxing onshore grids servicing population centers, to
power compressors that can inject and store under pressure
captured carbon in depleted offshore oil and gas well for-
mations. Indeed, this potential alternative use for offshore
wind was specifically incorporated into the infrastructure
bill passed by Congress and signed by President Biden in
late 2021.[17]

PERIODIC WINDS, PERIODIC TABLES:

GREEN HYDROGEN IN THE GULF OF MEXICO
Despite what is currently understood as the limited “wind
to grid” capacity in the GOM, the shear breadth/square area
footprint of the GOM has generated interest in using that
relatively expansive geographic scope, which has consistent
if not qualitatively sufficient wind for grid-generation pur-
poses, to install smaller wind turbine units — perhaps on
existing no-longer-viable oil and gas infrastructure. These
smaller but more numerous installations could then be
used to generate electricity to power offshore electrolyz-
ers that convert desalinated sea water to liquid hydrogen,
which could in turn be shipped via existing oil and gas
pipeline infrastructure back to shore for use in myriad
potential applications. Green hydrogen in the GOM is, in
many analysts’ view, the most imminently viable means of
harnessing offshore wind energy in the GOM. [18]

A green hydrogen market could be a huge boon for Lou-
isiana and Texas — and provide new opportunities for the
existing oil and gas midstream service sector — given the
number of chemical plants, the potential for hydrogen
fuel cell truck transportation on the Interstate 10 corridor,
redundancy/backup for utility power generation, alterna-
tive/renewable fuel for powering marine terminal/port
infrastructure and “cold ironing” vessels in port, and use
as a marine fuel to meet upcoming maritime carbon emis-
sion restrictions as well as investment/market-based ESG
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initiatives. To this last point, New Orleans-based Maritime
Partners, LLC is currently building a proof-of-concept true
zero-emission 2000 HP inland pushboat, the HYDROGEN
1, which will be powered by methanol feed/fuel stock, pro-
cessed via onboard methanol reformers, into liquid hydro-
gen to run hydrogen-fueled engines. [19]

GOM COASTAL STATES ESTABLISH

RENEWABLE ENERGY TASK FORCE,

LOUISIANA STATE WATERS LEASING

The vast potential for renewable wind energy in the GOM
(whether via grid generation, green hydrogen, or otherwise)
has been recognized by all coastal states with the establish-
ment of the Gulf of Mexico Intergovernmental Renewable
Energy Task Force, [20] an effort that was spear-headed by
Louisiana Gov. John Bel Edwards’ office in the fall of 2020.
The Task Force has held two meetings with BOEM and is
actively engaged in making renewable wind energy a reality
in the GOM.

Louisiana has further continued to lead the charge to-
ward a wind economy in the GOM, including recently pass-
ing state legislation authorizing and establishing a process
for installation of wind facilities in state territorial waters
(which would potentially allow for speedier permitting
than the federal leasing process), all toward Louisiana’s
state goal of 5 GW of renewable offshore wind power by
2035. [21] Analysts view this state-water path as a potential
incubator for smaller proof-of-concept wind-to-electricity
projects, as well as wind-to-green hydrogen. [22] Louisiana
Rep. Jerome Zeringue, one of the co-sponsors of the legis-
lation along with Rep. Joe Orgeron, has indicated that he
expects the first Louisiana state lease sales (for wind leas-
es in state territorial waters) “should occur in the next 18
months.” [23]

TRADE WINDS - PRIVATE SECTOR INVESTMENTS
IN THE DOMESTIC OFFSHORE WIND MARKET

And the private sector is getting involved as well: In April,
Germany-based RWE Renewables (a leading offshore wind
developer) entered a formal partnership with GNO, Inc. (the
regional economic development nonprofit organization
serving the 10-parish region of Southeast Louisiana that
includes Jefferson, Orleans, Plaquemines, St. Bernard, St.
Charles, St. James, St. John the Baptist, St. Tammany, Tan-
gipahoa, and Washington parishes) “to build a program that
will help existing Louisiana companies, especially in oil and
gas, participate in the growing national supply chain for
offshore wind.” [24]

The goal of the partnership is to conduct outreach to
“existing Louisiana companies with transferable capabilities
for offshore wind [— f]or example, companies that build oil
rig jackets (underwater towers) can do the same for offshore
windmills [—]... to provide leading energy companies, like
RWE, with viable supply chain contacts to fulfill their need
to deploy several gigawatts of offshore wind power.”
Despite all this progress, there remain challenges, and
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arguably the biggest one facing the U.S. offshore wind in-
dustry as a whole is the creation of a viable, sustainable
domestic supply chain, from domestic construction of com-
ponents to logistics to move components — including per-
haps most prominently vessels and port/terminal facilities

- workforce training, etc. And of course, behind all of this is
the need for capitalization, either through market capital
or governmental support/incentives or (most likely) some
combination of the two.

LOAN GUARANTEE PROGRAM

FOR OFFSHORE WIND TECHNOLOGIES

The Biden administration has allocated a tremendous
amount of funds to facilitate/encourage offshore wind in-
vestment through various modes (direct federal lending
support through the Loan Programs Office of the Depart-
ment of Energy, port/infrastructure grants through the
Maritime Administration, dedicated funds/incentives in
the Build Back Better bill, etc.). As specific examples, the
Department of Energy’s 2023 budget for FY 23 has allocated
nearly $350 million earmarked for development of wind
technologies. [25]

Likewise, the DOE’s Loan Guarantee Program has access
to $3 billion in loan guarantee capacity specifically for off-
shore wind technologies, including potentially supply chain
and vessel construction support. [26] Additionally, the Mari-
time Administration (MARAD) has recently announced that
financing of offshore wind installation/support vessels will
be a priority under its Title XI vessel finance mechanism,
with approximately $475 million in capacity for construc-
tion guarantees under the program. [27] Further, in its most
recent and upcoming lease sales, BOEM has been offering
a 20 percent credit/rebate to successful bidders contingent
on reinvestment of those funds into workforce development,
vessel construction, and supply chain buildout. [28]

In addition to — and perhaps because of — these govern-
ment efforts, the private/market sectors have also begun
investing heavily in offshore wind. For example, the recent
New York Bight federal lease sale resulted in the lease of
488,000 acres for a total of $4.37 billion. [29] And the most
recent lease sale of North Carolina brought winning bids
totaling $315 million. [30]

DOMESTIC SUPPLY CHAIN

As noted above, two of the most critical potential bottle-
neck areas in the domestic supply chain for offshore wind
are port infrastructure and specialized vessel availability.
The East Coast projects in particular have struggled to
source sufficient port space (or even space available to ex-
pand existing ports) - i.e., “lay down” areas - to accommo-
date the extremely large offshore wind-farm components
(blades, nacelles, and monopile structures). [31] As a result,
much of the current mobilization has relied heavily either
on direct trans-Atlantic mobilization from European man-
ufacturers, or from Gulf Coast manufacturers/ports (who
have experience/expertise in building oil and gas infra-



The emerging offshore wind economy promises new opportunities for the Gulf Coast’s existing oil and gas service industries, both at home and
on the Atlantic and Pacific coasts.

structure components, and the port area to mobilize them).
This sometimes results in tension for developers who often

have local content requirements in contracts with their East
Coast purchasers (utilities who will buy power from the

eventual wind farm production). Also, it should be noted

that, because most developers are coming from the long-ex-
istent European offshore wind industry, they already have

efficiencies/economies of scale in place with European com-
ponent manufacturers, so they are somewhat apprehensive

about changing their models to start using untested U.S.
manufacturing sources.

As to vessels, under a set of federal laws known as the
Jones Act cabotage laws, any vessel that moves materials
from a point in the U.S. to a point on the U.S. continental
shelf (where most offshore wind farms are located) has to
be U.S.-built, U.S.-owned, and U.S.-crewed.

Currently, there are no existing specialized wind-farm
construction/installation vessels (although there are a few
under construction, mostly with Gulf of Mexico shipyards).
The Jones Act/vessel problem is a classic chicken/egg pre-

dicament: Developers need the vessels, but aren’t willing
to offer long term usage contracts for the vessels, because
they (the developers) do not know what the timeframes
will be for future wind-farm lease projects. Thus, because
the developers are essentially working with one-at-a-time,
long-lead projects, they are hesitant to commit to long-term
charters/rentals of vessels. In turn vessel owners/operators
aren’t willing to invest the capex — or more importantly,
cannot convince banks to lend them the necessary capital
— to build new vessels without long-term usage contract
commitments from the developers. That said, there are
an increasing number of these highly specialized vessels
(including the largest Wind Turbine Installation Vessels
(WTIVs) and Service Operations Vessels (SOVs), and Crew
Transfer Vessels (CTVs)) being built in the U.S. to Jones Act
compliance specifications. [32]

Further, as was the case with the first U.S. offshore wind
farm at Block Island in Rhode Island, developers can deploy
a Jones Act compliance feedering solution, whereby Jones
Act compliance U.S. vessels (barges, tugs, and jackup vessels)
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deliver wind-farm components to foreign-flagged vessels
offshore for installation. [33]

LENTEN WINDS: OPPORTUNITIES TO EXPAND
AND DIVERSIFY EXISTING INDUSTRIES

In the end, just as Louisiana’s “Lenten Winds” coincide
with spring and new growth, the emerging offshore wind
economy promises new opportunities for the Gulf Coast’s
existing oil and gas service industries, both at home and on
the Atlantic and Pacific coasts. Indeed, the supply chains
necessary to build, support and sustain an American off-
shore wind industry will necessarily be national in scope
and will not be sustainable if parochial interests prevail.
The expertise and practical know-how developed over de-
cades in the GOM oil and gas service industry is uniquely
positioned to seamlessly provide expert, cost-efficient, and
efficient/timely support to the wind industry.

The same fabricators who have made oil well jackets
can easily retool to fabricate wind turbine monopiles. The
oilfield service vessel shipbuilders can build to new wind
support specs, and the vessel operators have the crews and
administrative staff to operate them. The same ports and
terminals across the GOM with the laydown space and
equipment to station and transport oilfield project cargos
from rig modules to pipeline infrastructure can dedicate
those same assets to blades, nacelles and monopiles. And all
the upstream industries that have supported the oil and gas
energy industry for decades — banks, engineering consul-
tants, logistics experts, etc. — can apply the same skills to
the wind-energy industry.

Rather than presenting a challenge for reinvention, wind
energy is an opportunity for oil and gas service providers to
retool and diversify. And as a result, offshore wind will not
(and certainly not in the short term) be a replacement for
the existing, and extremely important, oil and gas industry
in the Gulf. Rather, the advent of offshore wind in the GOM
is better described as an “all-of-the-above” approach, as Rep.
Zeringue of Louisiana has described in the context of the
recent bill opening Louisiana state waters to wind leasing:

“This is going to augment and support the oil service indus-
try — oil and gas industry — that are primed to be able to
take advantage of this new technology. I mean, if you can
build an oil rig you can build a wind turbine.” [34]

Both “energy” industries — traditional oil and gas and
renewable wind —will work (and put people to work) side by
side, as Michael Hecht, CEO of Greater New Orleans, Inc. has
aptly described: “It’s not an either/or; we think that there’s
going to be a portfolio approach, with renewables increas-
ingly part of the mix.” [35]

Questions for Gulf Coast Companies to consider regard-
ing offshore wind supply chain opportunities:

¥ What phases of the offshore wind supply chain fit your
company’s service/expertise profile?

P What presence does your company have in the U.S.
offshore wind market/supply chain currently?

¥ What geographical regions can your company service,
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either directly or via local partnerships? East Coast? West
Coast? Gulf?

¥ What challenges/questions does your company envi-
sion regarding its entry/role into the U.S. wind industry?

¥ What funding sources/incentives (public and/or pri-
vate) would be helpful?

¥ What introductions would be helpful?

¥ What further information would be helpful to eval-
uate your company’s potential opportunities in offshore
wind?

¥ What specific answers to specific questions would
help your company determine its role in the wind economy,
both regionally and nationally? -
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Installing and commissioning
turbines offshore requires a variety
of specialized vessels, ranging from
wind-turbine installation vessels
(WTIVs) to jack-ups, crew-transfer
vessels, and cable laying vessels.
(Courtesy: Motive Offshore)




With the proper planning and by incorporating some of the best
experience from European models, the U.S. should be able to roll
out robust offshore wind development.

By DECLAN SLATTERY

old action comes from bold ambition, and ambitions

don’t come much bolder than the United States’ plan

to scale up offshore wind capacity from 42 MW to

30 GW by 2030. That goal will require wind farms
across almost the entire coastline, yet today there are no
commercial-scale offshore wind farms operational in the
country.

This will require an unprecedented pace of development.
The U.S. is not allowing itself the luxury of the multi-de-
cade timescales European pioneers such as the UK. have
allowed themselves. That’s OK though, because the U.S. is
not starting from zero and can build on the expertise and
technology developed in Europe to accelerate the roll-out —
and after all, if any country has proven its ability to deliver
on supersize projects, it’s the U.S.

How exactly then, can the U.S. incorporate the best of the
European offshore wind industry to meet its ambitions? It
helps to be specific, so let’s focus on supporting installation
infrastructure and supply chains.

THE PROBLEM OF PORTS AND VESSELS

Installing and commissioning turbines offshore requires a
variety of specialized vessels, ranging from wind-turbine in-
stallation vessels (WTIVs) to jack-ups, crew-transfer vessels,
and cable laying vessels. These, in turn, rely on specialist
port infrastructure shoreside to load, service, and deploy
them.

The U.S. has a shortage of the necessary specialized ves-
sels. An obvious solution would be to source them from else-
where, but this avenue is restricted by the Jones Act, which
prevents foreign-built, owned, or manned vessels transport-
ing goods between U.S. ports and, therefore, hinders the
import of fleets from more mature markets. Eversource
and Orsted recently announced construction on a 260-foot
wind-farm service operations vessel, following behind Do-
minion Energy’s Charybdis, the first Jones Act-compliant
WTTIV, projected to be sea-ready by 2023. The tight timelines
involved in installing 30 GW by 2030 render it unlikely that
anew compliant vessel supply will suffice, even if the order
book balloons tomorrow — designing and commissioning
such vessels is itself a multi-year undertaking. However, the
challenge is surmountable. Indeed, the Jones Act has been in
place since 1920, and in that time, another offshore industry
with similarly complex requirements has thrived — the Gulf
of Mexico oil and gas sector.

Possible workarounds include operating out of Canada
for projects in the Northeast or relying on U.S -flagged barg-
es. The Jones Act applies from port-to-port, so for example,
components could possibly be transported from the shore
by barges to waiting WTIVs that have sailed from Europe
or Asia.

Such solutions come with ingrained inefficiency and
don’t obviate the need for investment in U.S. specialist ves-
sels, but they can make the short-term pain less acute.

ONSHORING THE OFFSHORE SUPPLY CHAIN

The U.S. also lacks a fully established domestic supply chain
for offshore wind as of today; relying on an internationally
dispersed and disparate supply chain could also impede
development. Capital projects worldwide — and not just in
the offshore wind sector — are suffering from materials
shortages at the time of writing, and that problem is hard-
er — and more expensive — to manage when suppliers are
extremely remote.

As an added incentive to build out the domestic supply
chain for the sector, local economies can be bolstered by
local content and skilled employment opportunities. This
is particularly important in the U.S., which takes pride in
supporting a healthy ecosystem of independent service and
equipment suppliers such as those so prevalent in the Gulf
of Mexico and in the onshore oil and gas sector.

Fortunately, there are signs that elements of the U.S.
offshore wind supply chain are clicking into place. Home-
grown giants and specialists such as GE and Oceaneering
have rich expertise earned abroad to bring to bear at home.
Then there are other companies doing the reverse — taking
expertise developed in far-flung home markets and apply-
ing it to the States. For example, the likes of JDR (U.K.) and
Prysmian (Italy) have made strides in manufacturing sub-
sea cables out of the U.S., and supermajor BP is poised to
leverage expertise built in U.S. onshore wind, U.S. offshore
oil and gas, and European offshore wind to move quickly
in the space.

This appears to be a winning combination —a balance of
American companies supplying American projects, and spe-
cialists from abroad plugging the gaps by creating American
jobsin the process. However, there is a significant stumbling
block in this regard, as it can be difficult for foreign compa-
nies to know where to base their U.S. operations. Different
states apply different offshore licensing rules, employment
law, taxes, and incentives, and it’s impossible to know. The
day after a decision is made, another state may announce
an even better deal, leading to decision paralysis. In time,
this problem will fade as different areas generate a critical
mass of certain businesses and become the de-facto centers
of gravity for their respective niches — but time is of the
essence, and an expedited solution would help maintain
momentum.

ALL EYES ON MARTHA’S VINEYARD
There is an urgent imperative to integrate and simplify buy-
ing services across a complex, far-flung international supply
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chain. U.S. developers could bene-
fit from neutral conveners capable
of bringing together an ecosystem
of equipment and providing an in-
tegrated end-to-end offering from
equipment sourcing to operation.

In this context, it will be in-
structive to watch the progress
of the 800-MW Vineyard 1 project
off the coast of Martha’s Vineyard

— “a project that the industry has
long treated as a harbinger of the
industry’s fortunes” and the first
commercial scale offshore wind
farm in the U.S.

At Motive Offshore, our knowl-
edge and experience from working
on wind projects across the UK.,
Taiwan, and Europe allows us to
supply reliable cable handling,
lifting, and pulling equipment on
both a purchase and rental basis
to the offshore wind market. Our
expert global teams also provide
inspection services to the spe-
cialist vessels, which are vital to
sustaining safe and efficient wind
operations offshore. This can ex-
pand to include everything from
equipment sourcing and testing
to mobilization and operation un-
der one umbrella. To date, we’ve
provided support to more than 30
large, global offshore wind proj-
ects such as Greater Changhua in
Taiwan, Seagreen in the UK., and
Vineyard in the U.S.

The U.S. can benefit from Eu-
rope’s more mature offshore wind
market, which has been able to
join up everything from supply
chains to design and engineering

— both by sourcing services and
components directly and by look-
ing to its development for instruc-
tion. If it can get the balance right,
the nascent U.S. offshore wind
industry could become a tremen-
dous source of jobs and wealth for
the country and even bring that
lofty 30 GW by 2030 target within
reach.

ABOUT THE AUTHOR
Declan Slattery is CFO at Motive

A renewable hybrid power container. As an added incentive to build out the domestic supply
chain for the sector, local economies can be bolstered by local content and skilled employment
Offshore. opportunities. (Courtesy: Motive Offshore)
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IN FOCUS CANADA

TACKLING TOUGH

Even though renewables
growth in Canada is quite
impressive, it still has a long
way to go in order to meet
some important targets set by
Canada’s federal government
such as net-zero greenhouse
gas emissions by 2050 and

a net-zero electricity grid by
2035. (Courtesy: Goldwind)




Canada is once again experiencing renewables growth,
but the country still has a lot of work to do to meet set emissions

reduction targets.

By KENNETH CARTER » Wind Systems editor

enewable energy grpwth in Canada started acceler-
ating in 2021, and it’s expected to grow even more
by the end of 2022.

According to Robert Hornung, president and CEO
of the Canadian Renewable Energy Association (CanREA),
Canada saw almost 1 GW of new capacity installed in 2021.
That gigawatt broke down into about 700 MW of wind and
about 300 MW of solar.

“That was actually the largest annual installation we’d
seen in about five years, so that was a really positive step,”
he said. “But the good news is that we’ll blow by that this
year. And we’ve already seen significant new builds so farin
2022. We may end the year with somewhere between 2,000
and 3,000 MW of new wind and solar capacity installed this
year, and that’s something we would expect to see again the
following year. We're at the beginning of a new wave that is
coming for wind and solar deployment in Canada.”

AMBITIOUS NET-ZERO GOALS

Even though renewables growth in Canada is accelerating,
it still has a long way to go in order to meet some important
targets that have been set by Canada’s federal government
— namely, net-zero greenhouse gas emissions by 2050 and
a net-zero electricity grid by 2035, according to Hornung.

“Despite the 1-GW growth, and then between 2 or 3 GW
this coming year, we probably need to be installing more
at the rate of 4 to 6 GW a year if we’re going to meet those
targets,” he said. “So, there’s still a lot of work to do.”

Part of that, according to Hornung, will depend on policy
certainty.

“We have clarity on carbon pricing in Canada until
2030,” he said. “We don’t know what happens beyond that.
We are going to have a regulation in place for a net zero
grid by 2035, but that’s still in development. So, securing
policy certainty is critical to enabling the new deployment
required.”

In order to expand wind and solar at the scale needed to
meet those goals, Canada will need to look at reforming the
permitting processes in order to make them more efficient
so projects can be deployed at a quicker rate.

“We’re also going to need to invest in new transmission
so that we can connect these projects to the grid,” Hornung
said. “We’re going to need to accelerate our efforts to devel-
op the workforce that will allow us to deploy and operate
these projects going forward when we’re scaling up.”

PATHWAY CLARITY

In order to do that, Hornung said more clarity will be need-
ed in terms of what that pathway is going to look like. For
example, between now and 2030, how much wind and solar
can the country procure in the different provinces and at

what rate? That is necessary information that will give in-
vestors and developers an opportunity to plan ahead. And
with the recent passage of the Inflation Reduction Actin the
U.S., the renewables marketplace is about to become much
more competitive in North America.

“The passage of new legislation in the United States
will provide some significant incentives for wind and solar
deployment going forward,” he said. “And Canada has to
compete for that investment. So, there’s a strong incentive
to provide more clarity on the pathway going forward.I can
tell you the industry is ready to respond. We just need to see
more clearly what that path is going to look like.”

PROVINCE BY PROVINCE
Across Canada, however, there are many signs emerging
that support meeting those ambitious net-zero goals.

For example:

V In Quebec, Hydro-Québec, the provincial govern-
ment-owned crown corporation, has indicated that it now
believes it’s going to need to increase electricity production
by 50 percent by 2050. In order to start down the path of
meeting that demand, the company recently announced
plans to procure another 6,000 MW of renewables. The prov-
ince already has two procurements for 480 MW and 300 MW
now being finalized.

V In Alberta, the corporate demand for renewables has
led to the signing of contracts that will lead to the deploy-
ment of more than 2 GW of renewables. Those contracts
were just signed within the last two years.

V" In Ontario, Canada’s most densely populated prov-
ince, two years ago the perception was that there was an
electricity surplus and that there was no urgent need for
new demand. Now, with climate change commitments
and electrification moving forward, the INDEPENDENT
ELECTRICITY SYSTEM OPERATOR in Ontario, also a crown
corporation, says they’re going to need at least 8,000 MW of
new generation by 2030 to go forward.

V" Nova Scotia just closed a procurement for 350 MW of
wind and plans to proceed with another procurement short-
ly to respond to corporate demand for renewable energy in
the province.

RISING CARBON PRICING

Carbon pricing is still a major issue, and Hornung pointed
out thatimportant foundational policies at the federal level
are moving into place, which will send signals to the indus-
try about the rising carbon price.

“Although we don’t yet have any clarity after 2030, we do
know that the carbon price is increasing steadily until 2030,
and it’ll be $170 a (metric) ton in 2030 — that’s a significant
amount,” he said. “The clean electricity standard will send
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In order to expand wind and solar at the scale needed to meet those
goals, Canada will need to look at reforming the permitting processes.
(Courtesy: Enbridge)

avery clear signal when that regulation is released, which
is supposed to happen next year. The federal government
has also made a commitment to develop an investment tax
credit for energy storage. It has some funding programs to
support smart grid investments and new technologies to
contribute to integration and reliability within the renew-
able sector. So, that’s also helping to defray some costs and
move some projects forward. We do see a number of grow-
ing initiatives like that.”

On the provincial level, it varies from province to prov-
ince, according to Hornung.

“Running quickly across the country, in Alberta, the
market is driven by corporate PPAs,” he said. “And I spoke
to the fact we’ve had contracts signed that will lead to 2 GW
being installed just in the last couple years. Saskatchewan
has recently announced a new small procurement for solar,
just 100 MW, but it has indicated that in the fall, there’ll
be a much more significant procurement for wind and so-
lar. Ontario has said that it’s going to move forward with a
4,500-MW procurement. It’s not just for renewables; it’s a
broader procurement, but renewables will, we hope, have
the opportunity to compete in that.”

ELECTRICITY PRODUCTION

In order to get to that 2050 net-zero goal, Canada will have
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to double its electricity production, according to Hornung.

“That’s going to require massive amounts of investment,”
he said. “And that means there’s going to be real incentives
to pursue the lowest cost options to get there. And right
now, wind and solar are the lowest cost options for a new
non-emitting generation — in fact, for new generation pe-
riod —in the country.”

And even though supply chain issues and COVID-19 have
pushed costs up, those cost increases have affected all ener-
gy production, not just renewables, according to Hornung.

“It hasn’t weakened wind and solar’s competitive posi-
tion relative to other technologies,” he said.

‘THE BIG SWITCH’

Recently, the Canadian Climate Institute released its report,
called “The Big Switch,” that looked at what’s expected to
happen to electricity between now and 2050. The CCI re-
viewed six different studies on net-zero pathways to get
there. Those studies found wind and solar would have to
move from 6 percent of Canada’s electricity today to some-
where between a third and three quarters of Canada’s elec-
tricity by 2050 in a grid that is twice as big as it is now.

“The growth is actually phenomenal,” Hornung said.
“We released a vision document last year at our conference,
actually, — a 2050 Vision document — where our own re-
view of some of those net-zero studies concluded that wind
and solar capacity in Canada will probably have to increase
about tenfold between now and 2050 if we’re going to have
any hope of meeting these targets.”

New technologies will help play a part in meeting those
goals, according to Hornung.

“Where we’re seeing a lot of innovation at this point, I
think, is more on the distributed-energy resources side and
on the smart grid technologies that’ll help facilitate the
interaction of those distributed renewables with electric
vehicles or with the electricity grid as a whole as we switch
from a one-way grid to a two-way grid,” he said.

PLAYING CATCH-UP
A challenge for Canada, according to Hornung, is it is be-
hind other countries in terms of a smart grid and distrib-
uted energy resource (DER) deployment.

“We’re still, in many ways, at the pilot project stage with
a number of these technologies,” he said. “But those pilots
are also demonstrating there’s a real value in terms of look-
ing at things like non-wires alternatives to transmission
build. There’s a lot of untapped potential there that we’ve
only begun to scratch the surface of. I think with the utility
scale stuff, there’s also a lot of untapped potential, but we’re
already starting to capture that and build on that with the
projects that are moving forward. We’re only at the begin-
ning of the process with respect to DER.”

U.S. COMPETITION

Even before the passage of the Inflation Reduction Act in the
U.S., Hornung said there had already been strong interest in



Across Canada, there are many signs that most of the country is on board fo meet the ambitious net-zero goals. (Courtesy: Bryan Passifiume)

an increased collaboration between Canada and the United
States, for example, in terms of raw materials for batteries
and for electric vehicles new and transmission interties.

“There’s a growing recognition that we want to increase
some of those linkages between the two countries,” he said.
“But Ido think that a lot of the measures that are included
in the legislation that will be coming forward in the United
States are actually ones that pose a competitive challenge
for Canada.”

The desire to shift to renewables is growing every day,
and investors have a choice as to what markets they want to
invest in, according to Hornung. And they will choose mar-
kets that would provide the greatest certainty, the lowest
risk, and the highest prospect of returns.

“Some of the provisions in the U.S. legislation are quite
significant, and provide certainty — relative to historic lev-
els — for example, 10 years of certainty on investment tax
credits for renewables,” he said. “These things are really a
major step forward. And Canada has nothing like that at
this point. So, I think it’s kind of a wakeup call for Canada,
that if we’re going to compete successfully for some of this
investment, then we’re going to need to grow our renew-
ables, and we’ll need to step up our activities in support of
them as well.”

MAKING A BIGGER EFFORT

Part of that will need to involve some general recognition
that Canada will have to step up its efforts, according to
Hornung.

“At this point in time, there was a study just recently
released that showed that, of the G20 countries — excluding
China and Russia — there was less government funding for
renewables in Canada than in any other country of that
group. We do have opportunities to increase our investment
in an area that we all recognize will be essential to meeting
our climate commitments.”

According to Hornung, Canada’s electricity market is
dominated by government-owned utilities, and 60 percent

of the country’s energy comes from hydro power. The over-
whelming majority of that electricity comes from those
government-owned utilities, according to Hornung.

“There has been relatively limited government invest-
ment in renewable-energy projects directly,” he said. “When
the renewables industry started in Canada for wind and
solar, there was a clear desire by governments and utilities
to have that developed by the private sector, and that has
continued for the most part today, and we believe the pri-
vate sector is well positioned to deliver the new renewable
energy Canada needs.

“We are, however, starting to see more examples of util-
ity engagement. For example, Hydro-Québec has formed
partnerships with independent power producers to joint-
ly develop renewable energy projects, and I think there’s
a chance that we’ll see more of that across the country in
the future.”

Quite a few challenges must be overcome in order for
Canada to meet its ambitious net-zero goals, but Hornung
emphasized the country is well positioned to tackle those
challenges head on.

“Wereally are at a unique moment right now in Canada,
where we can see the foundation being built that will enable
a significant acceleration in wind and solar deployment in
this country,” he said. “There’s still work to do to get that
in place, but the level of interest, the level of optimism that
exists in this sector in Canada, has increased significantly
over the last couple of years. People are very, very bullish
about where this market is going.”

EDITOR’S NOTE

Electricity Transformation Canada is CanREA’s annual con-
ference and is expected to attract key stakeholders looking
to advance the global electricity tfransformation to Toronto
from October 26-28, 2022. Participants will include utilities,
system operators, governments, end-use sectors undergoing
electrification, and a variety of energy professionals. For more
information, go to electricitytransformation.ca.

windsystemsmag.com 27


http://windsystemsmag.com
http://electricitytransformation.ca

PROFILE
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Ventus Group’s
strategy is to focus
on the rotor and
rotor efficiency
and reducing risk.
(Courtesy: Ventus
Group)




Ventus Group develops novel technology and services related
to rotor monitoring and underperformance, as well as how to
minimize operational risk in the global wind sector.

By KENNETH CARTER » Wind Systems editor

eeping wind turbines spinning efficiently and safely

can involve a wide array of expertise. That’s why the

minds behind Ventus Group have an extensive port-

folio that tackles the technology needed to optimize
a turbine’s performance as well as the services required to
ensure those assets are able to reduce risk in order to offer
attractive insurance packages to the market.

From efficient power generation to safety measures, Ven-
tus focuses on the rotor of a turbine, according to Poul-Ank-
er Liibker, CTO of Ventus Group.

“The rotor is the motor for our wind turbine,” he said.
“You can do whatever you want with the gearbox, generator,
and whatever, but it’s the rotor that captures the wind. That
means this is the most important instrument for our wind
turbine. This is our focus. Our strategy is that we focus on
the rotor and rotor efficiency and reducing risk — this is
the insurance arm we have here. We provide a really, really
good access into the insurance industry.”

INSURANCE COLLABORATION

To that end goal, Ventus has developed a collaboration with
one of the biggest insurers in the world for wind farms
where the company has conducted its services, according
to Liibker.

“Then, we are able to go in and offer a 15-percent discount
in insurance premiums,” he said. “We see the insurance
industry as a very, very important sales channel. And the
reason is we are simply reducing risk on the wind turbines.”

But in order to reach that goal, first the rotors of a tur-
bine must be shown to be operating as efficiently as possible,
and that’s where Ventus’ patented technology comes into
play, according to Liibker.

INNOVATIVE DESIGN
Through Liibker, Ventus has developed proprietary image
acquisition software and methodology and high-speed,
high-resolution camera technology that allows for on-site
image processing without the need for interrupting the
operation of the turbine.
“We filed a patent for using high-speed camera technolo-
gy to see rotor behavior and blade pitch angles,” Liibker said.
“And what’s really, really interesting here is that when you
see the type approval of wind turbines today, you are only
allowed to have + 0.3 degrees misalignment. But nobody had
been able to see it before. We simply developed, over two
years, this high-speed camera setup. We actually just have
contracted the first turbines in Canada for this technology.”
And Liibker said there are about 450,000 wind turbines
in operation, and all of them are in need of the rotor mon-
itoring technology Ventus offers.
“You have 450,000 wind turbines out there that need this

service, and what’s interesting is this is new turbines; this
is old turbines; this is all turbines,” he said.

The AI and machine-learning techniques can detect
irregularities in the rotor performance and appearance
such as blade damage and bending or twisting differences,
according to Liibker.

NON-INVASIVE SERVICE

When yaw misalignment and blade-pitch misalignment are
adjusted, then the rotors can produce more power in a very
short payback window.

“All our services are what we call ‘non-invasive,’ which is
extremely important,” he said. “You see, the OEMs, normally,
ifyou startinterfering with anything, then you can lose the
warranty. So, all our services are non-invasive.”

There are several steps Ventus takes in order to show a po-
tential customer what can be done to increase the efficiency
of the assets. A meeting with the commercial elements of a
customer goes over the concept, then Ventus meets with the
technical arm of a customer that reviews the nuts and bolts
of the technology, and, finally, Ventus arranges a demon-
stration of the technology on a few of the customer’s assets,
according to Liibker.

“Even though we have done this many, many, many times
in different continents and so on, they always want to have
a demo on their own turbines,” he said. “And this, we do.
Normally, we do a small demo on maybe 10, 15, or 30 tur-
bines. Once the technical people are convinced, then we
do a rollout.”

EXPERIMENT LEADS TO PATENT

The origins of Ventus’ technology took an interesting turn
for Liibker when he began experimenting with mounting
two Lidars on one turbine. Expecting to get similar results
from each Lidar, Liibker was surprised when the two devices
returned different data.

His first assumptions were either the Lidars weren’t in-
stalled correctly or they were defective, but, as it turned
out, both Lidars were working perfectly in all respects. Liib-
ker discovered the induction zone in front of the rotor was
asymmetrical, when it should be symmetrical.

From those experiments, Liibker was able to devise a
method to track the G-Force on each individual blade by
converting the rotor into a turbine-monitoring instrument.

“And that means that, actually, I'll be able to see which
blade is the most efficient blade,” he said.

REDUCING RISK

By using this technology to detect inefficiencies in the rotor,

then Ventus is effectively reducing risk, according to Liibker.
“And of course, with insurance, they are always going in
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Ventus Group has developed proprietary image acquisition software
and methodology and high-speed, high-resolution camera technology
that allows for on-site image processing without the need for
interrupting the operation of the turbine. (Courtesy: Ventus Group)

and evaluating the risk,” he said. “And our services, as you
see today, with balancing the rotor and being able to see
cracks in the blades using the sensor technology and so on,
this is simply a matter of reducing risk. And that means, for
an insurance company, less payout, because you can attend
to damages in progress earlier on. This has simply been ac-
cepted by the insurance industry, meaning that they give
credit for the use of these technologies.”

28 YEARS OF HISTORY

Before Ventus Group was officially formed, Liibker was hired
by Union Bank of Switzerland to mature a company called
Nordtank in 1994, which eventually became part of Vestas.

Liibker began experimenting with his two nacelle-based
Lidars in 2015 and filed for the TripleCMAS patent in 2016.

In 2017, Ventus Engineering was formed. A year later,
the company received FFG funding to bring the patent to
market.

Through its journey to assist the wind-energy industry,
Ventus has had more than 20 patents filed and approved,
and Liibker said that many of the bigger OEMs are taking
notice of the technology Ventus has to offer.

In addition to that, Ventus was recently awarded ISO
9001:2015 certification for its quality management system
and ISO 45001:2018 certification for its occupational health
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Ventus Group’s Al and machine-learning techniques can detect
irregularities in the rotor performance and appearance such as blade
damage and bending or twisting differences. (Courtesy: Ventus Group)

and safety (OH&S) management systems, which will help
speed up the process of getting the company’s services in
operation, according to Liibker.

“Normally, when we go into tenders, we would have to
explain about our systems and so on — this is a big burden,”
hesaid. “But when you are ISO certified, then you only need
to send them the certificate, and that’s it. It’s a kind of blue
stamp in the industry.”

LOOKING TO THE FUTURE
Liibker expects even more big things for Ventus as it moves
into its next decade of development.

“I have been in the industry for 27 years, and  would say
this is one of the most exciting industries you can imagine,”
he said. “When we hire new people, I warn them and say,

‘Well, if you get in, you will never get out.’ This is just how
this industry is. For all these years, we have been growing
with everything. The industry has been growing 10 to 25
percent on a yearly basis and still is.”

Along with that growth, according to Liibker, will be
the need to monitor those rotors as assets continue to grow.

“This is an amazing industry, and when you look 10 to
20 years ahead, you will definitely see much larger wind
turbines,” he said. “People call them wind turbines, but ac-
tually, it is a power plant. You will see bigger power plants
probably taking advantage of the best wind conditions you
can have. And that’s probably offshore. You will see a lot of
development offshore. This is also something related to the
political situation, where people want to have it offshore for
better wind conditions, but also because some people don’t
want to have the wind turbines in their backyard.”

With all that potential industry growth, the ultimate
goal for Ventus is relatively simple:

“If you consider for Ventus, in 10 to 20 years, I think we
will be the global rotor specialist,” Liibker said. “That’s, at
least, our target.”

MORE INFO www.ventus.group
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Chris Cieslak

Director and Founder 7 BladeBUG

“We have designed the robot to be a
platform which can mount different tool
payloads, depending upon requirements.”

BladeBUG is developing advanced robots to assist techni-
cians in the inspection and repair of turbine blades, without
the need for rope access. Wind Systems recently talked with
Chris Cieslak, director and founder of BladeBUG, where he
discussed the innovative technology.

7 What was your inspiration behind BladeBUG?

I come from a wind turbine/blade designer background.
Whilst working on blade design and trying to improve ef
ficiency, I realized that once the equipment had left the
factory, blades were often left to their own devices. At most,
an annual inspection may take place and, when sufficient
damage on multiple blades in a wind farm were visible, a
campaign to repair them could be justified.

Inoticed an opportunity to place that same level of care
and attention into blades once they left the factory. I be-
lieved that there was a better way to ensure all blades were
spinning efficiently and damage free, for as long as possible.
By keeping on top of any minor defects, large and expensive
problems could be prevented. The inspiration for BladeBUG
was, therefore, to try to ensure blades are kept in the best
possible condition for their entire design life.

BladeBUG utilizes the knowledge I garnered in blade de-
sign and manufacturing and combines this with a robotics
system, taking a more proactive approach in blade manage-
ment. At the time of founding BladeBUG, we were fortunate
that robotic technology had also significantly progressed.

7 What is the BladeBUG robot designed to do?

The BladeBUG robot is designed to be agnostic. We have
designed the robot to be a platform whereby we can mount
different tool payloads, depending upon what is required.
We can have inspection payloads, which work in harmony
with drone inspections.

People often ask why BladeBUG does not use a drone.
Whilst drones are excellent at the overall imaging of the
blades, we believe that the follow-on inspections are prob-
lematic. The BladeBUG robot is able to go onto the blade,
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where defects have been pre-identified, and perform a much
more thorough inspection.

This can be as simple as a visual inspection because the
robot is able to get so close to the damage that we can obtain
aclear and stable image. We can also go beyond this, too, by
mounting ultrasonic, non-destructive testing equipment to
the robot, allowing us to conduct subsurface scans. Drones
are a non-contact visual so they can provide the next level of
information. Asaresult of the BladeBUG robot performing a
subsurface defect investigation, we can understand specific
areas, such as: If there is a crack, does that crack propagate
much deeper beneath the surface? Do you have a de-lami-
nation? Basically, it is about gathering more data in order
to make informed decisions about how the asset is treated.

For example, if there is an image from a drone inspection
that shows a crack, BladeBUG can go there and determine
the size and scale. This information can be passed on to a
blade-repair company, and they will know exactly what to
expect. This minimizes the time a rope access technician
is required to undertake dangerous repairs. Even better, if
it is a minor defect, the robot can treat it without the need
for on-blade human intervention.

BladeBUG is about rectifying problems early. If it is too
big a problem, then it’s about providing better quality data
to ensure more informed decisions.

7 Tell us more about the repair side of the design.

At BladeBUG, we are looking at some of the crucial areas on
the blade. Leading edge erosion is a key element we are cur-
rently focusing on. Our robot has the ability to straddle the
leading edge and perform sanding and cleaning operations,
as well as applying coatings.

This can work twofold: We can work alongside techni-
cians, assisting them with some of the more monotonous
tasks, which allows them to focus upon more prevalent re-
pair and maintenance tasks. However, that is not the end
of the story, as BladeBUG is looking to offer the turnkey
ourselves in the future.



The BladeBUG robot can take away human risk in some common tasks now performed by human technicians. (Courtesy: BladeBUG)

Our inspection equipment is interesting as it is essen-
tially “off-the-shelf” tools that the industry currently uses.
At BladeBUG, we essentially mount them within a robot,
turning them into remotely operable systems. With the
repair element, it involves more bespoke tools that we are
developing in-house to solve specific issues.

We are also aware that blade life is approximately 20 to
25-plus years, and technology is always changing. We see
the BladeBUG as being really useful for applying add-ons to
blades — aerodynamic features to improve the efficiencies

with the overall objective of making wind turbines operate
more productively. We see it as inspection repair, but also
with upgrades. It’s this multi-functioning tool that provides
a suite of capabilities to the owners, operators, OEMs and
independent service providers.

Does BladeBUG help in keeping technicians safe?
There is an inherent risk when working a hundred meters
from the ground, and when you take the inspection off-
shore, a few hundred miles off the coast, a minor incident
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can become very serious, very quickly. Wind-turbine tech-
nicians require a lot of training. There is so much equip-
ment that requires to be assessed and reviewed with a huge
number of processes.

With the BladeBUG robot, we can take away human risk
in some of these tasks, such as checking the light and pro-
tection system on the blade. It is a matter of putting a probe
onto a receptor and measuring the conductivity. It is not a
complex task but it currently requires someone to complete
it. Our beliefiis that if the robot can do a task, it reduces the
potential of having something go wrong.

There are huge health and safety benefits to that. In ad-
dition, when we go to the aerial version, we remove one of
the biggest risks, which is transferring people from vessels
to the assets. You can compound that even more when you
start the introduction of floating offshore turbines, where
everything is moving at different rates.

7 You recently unveiled a new-look concept robot. What
makes this version unique?

This is an outcome of a collaboration between BladeBUG
and an industrial design company called EGGS Design based
in Denmark and Norway. It’s the first time BladeBUG has
worked with external designers and engineers. We have
spent a lot more time considering how people are going
to be using the BladeBUG, which has influenced the new
design immensely. Previously, we were focused very much
on the R&D and the functionality of the robot. It was great
to work with a company that took the concept and the func-
tionality to the next level by interviewing end users and
understanding the whole user journey.

Even though its functionality is the same, we have im-
proved both the visual appearance of the BladeBUG and its
usability. This has enhanced its operation massively. The
BladeBUG now has integrated handles and ingress protec-
tion from the environment, such as water and dust.

It’s much more suited to what we have designed it to
do, which is operating on a wind turbine and performing
multiple tasks. It’s a great combination of taking our knowl-
edge as a robotics company and combining that with the
design and knowhow of those who are attuned at turning
prototypes into much more productized versions.

We are now at a stage where the concept robot is what
people can see as a finalized product. The first impression
of our latest robot is a sleeker concept, and that has made a
big difference to how people view our product. People like
to see a more simplistic, cleaner version. You're not seeing
the wires; you're not seeing the cabling. They are all still
there, but they are just protected now. This makes the robot
more robust and reliable because there’s less chance of those
wires and cables getting snagged, caught, or coming loose.

7 The newer BladeBUG was made possible by a grant
from the Robots for Inspection Network. How did this
award come about?
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Through our work with EGGS Design. One of their designers

heard about us on a BBC Radio 4 series called, “39 Ways to

Save The Planet.” BladeBUG was featured on an episode, and

the designer heard it. She was very intrigued about what
we were doing and felt that she and the team could help us.
They approached us with this opportunity, and we thought
about it for about five minutes and said, “Yes, this sounds

great.” To have the opportunity to have a really experienced

and aligned company to work with us is such a fantastic op-
portunity. We applied for a grant together, and, thankfully,
we were awarded it.

7 Has there been industry response from your concept;
are owner-operators interested in what BladeBUG can do
for them?

BladeBUG has been speaking to companies for a few years
now. We’re constantly keeping multiple organizations in-
formed and aligned about what we are doing. This new
concept has really helped with those conversations because
conceptually, everyone loves the idea of what we do, but
there was always a slight apprehension in terms of what
the robot looked like as a prototype.

Now, when you show them our updated version with the
new shell, and they can see it operate, a lot of the concerns
have been alleviated, and they, too, are excited about our
next conception.

¥ What is the future for BladeBUG?

We are working on an early adopters pilot program where
we have completed one-to-one sessions with end users.
We’ve performed end-to-end tasks in front of OEMs, owners,
operators, and independent service providers. Recently, we
have been in France on a client’s turbine. Next year is when
we hope to start working on more commercial projects.

At the moment, we currently take the robot to the end
user. However, the overall objective is for us to remain a
robotics company and provide the BladeBUG robot as a tool
to the industry.

We will provide training for people to use the robot, and
then they will be able to go away, have a complete system,
and perform the tasks themselves. For the next year, we
need to ensure we develop the whole user experience and
the user interface to make sure that it’s at the right level, so
we can hand it over to customers in 2024.

As a relatively new tech company, we’re always looking
for investors, and that’s going to really help accelerate Blade-
BUG’s growth. This will also allow us to grow our service
side of the team. We also hope to get some non-tech related
people in to the business to help grow our commercial ele-
ment, too. This will no doubt come with a lot of trials.

So, if people are interested in our tool, please reach out
to us, we will happily give you a demo. -

MORE INFO bladebug.co.uk
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Telemetry Load Pin TW-3.0

The customized wireless load pins are used for cable pulling applications in the construction of offshore wind turbines. (Courtesy: DLM Wireless)

P CONSTRUCTION

DLM Wireless
supplies load pins
for Atlas winches

DLM is a specialist in the design,
manufacture, repair, and calibration
of load cells, load monitoring, and
cable-working equipment for the
offshore, renewable energy, marine,
subsea, and lifting and rigging indus-
tries. In this instance, it supplies load
pins for installation by Atlas in vari-
ous capacity capstans, which work in
tandem with hydraulic power units
(HPUs). The “load pin winches” are
typically purchased by Atlas’ clients
for long-term use.

“Atlasis a valued customer that uses
our load pins in their winches for this
important end-use application, but we
have collaborated on several projects
over the years, and we also manufac-
ture force measurement solutions for
other projects in this fast-paced indus-
try,” said Martin Halford, managing
director at DLM. “We supply the load
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pins ready-machined; they just need to
beinstalled in the winch-mount point.
Our respective design teams commu-
nicate and share drawings to make
sure the items fit and work together.”

When constructed, the power gen-
erated by a turbine is transmitted to
an offshore substation before then
going to the mainland. This requires
miles of subsea cabling, and the final
stage of pulling cables into the foun-
dation of each turbine or to the substa-
tion is completed by special winching
equipment and, here, a state-of-the-art
load monitoring system is provided via
the load pins. The equipment has com-
bined on various U.K. and European
offshore wind farms.

Anton Lavery, managing director
at Atlas, said the final section of each
cable — approximately the last 200
meters — is pulled from a vessel into
the base/foundation of a turbine or to
the platform of an offshore substation.
The electrical cable is high specifica-
tion and high value, and it is, therefore,
important to monitor the load applied
during the pulling process.

“A spike in the load applied might
indicate a problem, and it is also im-

portant that the cable installers can
demonstrate and prove that the cable
has not been over-strained during in-
stallation,” he said. “Cables have a max-
imum load that they can be exposed
to, and if this is exceeded, the cable
warranty will be invalidated.”

Historically, Atlas has produced sev-
eral six-ton capacity capstan winches
and HPUs, having originally provided
them for a client called Cwind in 2014.
Last year, it supplied a larger, nine-
ton unit to a client before taking an
order for a further eight of the same
capacity. Atlas has since designed 11-
ton and 12-ton capstans, which follow
the same design concept, incorporat-
ing load pins. The winches and HPUs
are produced by its manufacturing
partner, Marotechniek, based in the
Netherlands.

When Atlas places an order, the
load pins are designed by DLM’s en-
gineering team using in-house Solid-
Works and other computer-aided
design (CAD) modeling software, at
which point the client can sign off on
technical drawings. The pins are then
machined from stainless steel using
a computer numerical control (CNC)



lathe at DLM’s sister company, Vulcan
Offshore. Once a load pin returns to
DLM, it is ready for the strain gauging
process, which is a “very intricate and
delicate process,” Halford said.

Next, DLM builds the TW-3.0 trans-
mitter electronics into the orange te-
lemetry end cap, designed by in-house
engineers, and wires it up to the strain
gauges. The load pin is then proof
loaded, calibrated, and tested prior to
goods outward inspection and finally
dispatch.

“Each (load pin) is generally differ-
ent to the next as they are typically
custom-designed for the application,”
Halford said.

“The common part is the telemetry
end cap, which customers and end us-
ers are familiar with on several of our
load pin/shackle load cells and run-
ning line monitoring products. Every
one of our wireless products uses our

Sean Baisden, owner ¢ 8

own proprietary TW-3.0 electronics.”
Notably, load pins represent ap-
proximately 60 percent of all DLM load
cell sales, and it can custom-design to
any size. They can be paired with a
TW-3.0-T display, which has the capa-
bility to integrate with data-logging|/
load test software on a PC, log directly
onto a USB stick plugged into the base,
or send out an analog signal to a PLC
system, depending on the model cho-
sen. The handheld can communicate
with up to 12 1oad cells simultaneously
and one load cell can be connected to
an unlimited number of displays.
“This makes them ideal for use in
cable pull-in applications as you can
have one local winch operator on the
turbine monitoring the pull-in tension,
and an operator on the vessel viewing
theload and logging the load values on
a laptop using (data-logging) software
or by logging directly into the client’s

two-thirds.
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Pitbull Blade
Demolition

Mobile wind turbine blade shredding 3
services. From blade to disposal. Recycle

Reduce haul off and transportation cost by

Processed material approved for landfills
nationwide or reduced cost to have recycled

survey suite,” Halford said. “The cli-
ent rep on board can also be provided
with another handheld to provide con-
fidence that throughout the duration
of the pull-in, the cable is not damaged
or overloaded.”

In some set-ups, the winch is not
installed with a load pin and instead
a telemetry shackle load cell is used in
arigging arrangement over the top of
the turbine platform above a snatch
block to monitor the load.

The TW-3.0-T display is unique in
the fact that it has a math function
that allows for custom trigonometric
equations to be added by the client to
compensate for any angle variations
over a sheave and output a line ten-
sion figure when measuring just the
resultant load.

MORE INFO www.dIm-uk.com
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X1Wind ready
to install PivotBuoy
prototype

Technology developer X1 Wind has
laid its dynamic cable and is now
ready for final installation of its float-
ing wind prototype at the PLOCAN Test
Site in the Canary Islands.

“The 20kV dynamic cable will al-
low us to fully validate the floater and
wind-turbine performance, feeding
the electricity to PLOCAN’s smart grid,
as well as transmitting data through
its fiber optic connection,” said Adrian
Oliva, X1 Wind’s electrical engineer-
ing manager. “Also, we will be able to
validate the cable’s dynamic behavior.
Understanding how our TLP mooring
system reduces motions and loads on
the cable, compared to catenary sys-
tems, is crucial as it will reduce fatigue
and potentially extend the lifetime of
this critical component.”

X1 Wind’s team will wait for a suit-
able weather window to complete the
towing and hook-up of the prototype.

X1 Wind’s technology is fitted
with a turbine in a downwind con-
figuration, enabling the structure to

“weathervane” and orientate passively
to maximize energy yields. It drives
greater structural efficiency with a
light and flexible design, which fur-
ther supports future mass production
at lower cost.

The platform uses a Tension Leg
Platform (TLP) mooring system, which
reduces the platform and cable dynam-
ic motions, minimizes the footprint on
the seabed, as well as allows its instal-
lation in deep waters.

“With the launch and implementa-
tion of X1 Wind X30 model, connected
with our special dynamic cable, we fin-
ished another project for developing
clean and sustainable energy,” said
Rui Batista, Hengtong central Europe
region sales director. “We are very
pleased and proud to have participated
in the realization of such a visionary
project. Congratulations to the whole
team and best wishes for success. We
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look forward to participating in more
new energy projects with X1 Wind.”

MORE INFO www.x1wind.com
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Palfinger equips
French regions with
offshore wind cranes

The need of renewables is increasing,
and within the EU, France is spear-
heading the race to build offshore
wind farms. For each of three cur-
rent offshore wind projects in the
north-western region of France, Pal-
finger is providing two of its PTM600
jetty cranes.

Palfinger Marine cranes are the
perfect fit for jetty harbor site appli-
cations. Proven technology, a mainte-
nance-friendly design and high-qual-
ity workmanship characterize these
cranes. The compact design of the PTM
crane model with an integrated power
pack and oil tank allows space-saving
installation on site, so that even small
harbors can be used as loading sites.
The reliable telescopic function of a
PTM and its safety features complete
the range. With a Palfinger PTM crane,
the crew transfer vessel (CTV) can be
easily and reliably loaded with every-
thing that is needed to service the
turbine.

The jetty cranes in La Turballe in
the region of Pays de la Loire, and in
Fécamp, in Normandy, are already
prepared for operation. The cranes in
Ouistreham, also in Normandy, which
is the operation and maintenance har-
bor for the Calvados Offshore Wind
Farm, are scheduled for delivery by
the end of 2022. Additionally, Palfin-
ger Marine is providing 64 PF14000-4.0
cranes for the offshore wind turbine
platforms of the Calvados Offshore
wind farm. The 450-MW Calvados off-
shore wind project consists of 64 wind
turbines more than 10 kilometers
from the Bessin coastline and covers a
total surface area of around 45 square
kilometers. The Palfinger fixed boom

service cranes support in-cargo and
spare-parts loading from crew trans-
fervessels (CTV) to the transition piece.

“We are proud that we strengthened
our footprint in the French offshore
wind industry, since we entered the
market only one and a half'years ago,”
said Iavor Martchev Markov, global
sales manager wind at Palfinger. “This
shows us that we can meet our clients’
needs all over the world — no matter
the circumstances.”

MORE INFO www.palfingermarine.com
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ematec to present
new blade-lifting
beam at WindEnergy

Ematec, a specialist supplier of lifting
equipment for the wind industry, is
using WindEnergy 2022 in Hamburg,
September 17-30, for an extraordinary
presentation (Hall A1, Stand 415). For
the first time, ematec will show an off-
shore version of its innovative RBC-D
rotor blade lifting beams and also will
show visitors a world first with revolu-
tionary potential: the new RBT-C50, an
offshore lifting beam of a completely
new dimension that can pitch rotor
blades by 90 degrees before assembly.
“I am very proud that we can offer
the trade two new developments for
rotor blade assembly in the offshore
sector at WindEnergy Hamburg; this
is another milestone for us,” said
Manfred Eberhard, CEO of ematec AG.
“Up to now, we have mainly asserted
ourselves onshore and established
our yokes as benchmarks. But we also
want to make rotor blade assembly
and maintenance at sea as efficient
and safe as possible. So, we have been
working diligently. And in short: we
can now also do offshore.”

With the RBC-D generation of yokes,
ematec has revolutionized the assem-
bly of rotor blades. The highlight: The
cross beam can accommodate all blade
shapes on the market without change-
over times. This is made possible by
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the automatic adaptive blade support,
with which the crosshead automati-
cally adapts to each rotor blade shape.
That was previously only possible on
land; now, it is available for rotor-blade
assembly at sea. The RBC-D40 offshore
can safely pick up and handle rotor
blades of up to 40 metric tons — regard-
less of the blade shape. This makes the
innovation predestined not only for
initial assembly but also for the main-
tenance of offshore wind farms.

The second innovation for the off-
shore sector is still in the middle of
development. The new yoke RBT-C50
combines the technological advantag-
es from the RBC and RBT worlds and
thus offers automatic adaptive blade
support (RBC) on one hand and a pitch
angle of 90 degrees (RBT) on the other.

“This means that our latest devel-
opment definitely has the potential to
revolutionize the assembly of offshore
wind turbines,” Eberhard said.

Because on the vessels, rotor blades
are usually transported standing up in
their racks. On the other hand, a lying
position of the blades is advantageous
for single-blade assembly to keep the
wind attack area and lost days due to
wind as low as possible.

“Especially concerning cost effi-
ciency, this is an issue when consider-
ing that a transport vessel can cost a
six-figure sum per day,” Eberhard said.

To combine the advantages of an
upright delivery of the blades with
those of a horizontal assembly, the
rotor blades have to be pitched 90 de-
grees before assembly.

“This is exactly what our latest de-
velopment will be able to do,” Eber-
hard said.

At WindEnergy Hamburg, ematec
will be presenting not only its innova-
tions for the offshore sector but also,
and above all, its successful RBC-D se-
ries for onshore assembly. The ematec
technology is patent-pending, and
wind-turbine manufacturer Enercon
relies on yokes with automatic adap-
tive blade support. Enercon now has six
RBC-D42 crossheads in use worldwide
for rotor blades with blade weights of
up to 42 metric tons. For heavier blades
weighing up to 50 metric tons, Ener-

-

The automatic adaptive blade support of the RBC series yokes is a patent-pending technology.

(Courtesy: Ingo Jensen/ematec)

con had also ordered eight RBC-D50
yokes; ematec has already delivered
three of these to Enercon. The second
round of orders recently followed with
a further six RBC-D50 yokes.

“Our RBC-D yokes are extremely
well-received on the market, as the

current orders show,” Eberhard said.
“We manufacture at full speed at our
production site in Memmingerberg.
It confirms again that we have devel-
oped into a real specialist for lifting
gear in the wind-power industry over
the years.”
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888-473-4140
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GreenSpur Wind and Niron Magnetics collaborated on a rare-earth free generation solution for
the offshore wind market. (Courtesy: GreenSpur Wind)

This year, the specialist supplier
ematec is not only celebrating a host
of innovations but also a double an-
niversary: 25 years of ematec and 10
years of expertise in the wind-power
industry. In 2012, ematec AG entered
the wind power industry with its first
rotor blade traverse, the RBT 11.5.

“With our first development, we
made a significant contribution to
the international acceptance of sin-
gle-blade assembly,” Eberhard said.

This was followed by the “bunny”
version for safe bunny-ear mount-
ing on gearless turbines. With the
RBC series, ematec has set another
benchmark in onshore single-blade
mounting.

MORE INFO www.ematec.com.

P INNOVATION

GreenSpur, Niron
develop rare-earth-
free solutfion

GreenSpur Wind and Niron Magnet-
ics announced a new rare-earth-free
generation solution for the offshore
wind market. The findings have been
verified by ORE Catapult, a U.K-tech-
nology innovation and research center
for offshore renewable energy.
“Existing turbines use radial-flux
generators, and the current designs
are reliant on rare-earth magnets,”
said Andrew Hine, commercial direc-
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tor at GreenSpur Wind. “However, we
employ a unique and highly innova-
tive axial-flux architecture that makes
the use of rare-earth free magnets pos-
sible.”

Past iterations of the GreenSpur
generator had attracted interest, but
there were concerns about its mass.
Keeping generator mass within the
same range as existing machines is
important, as adding weight requires
more structural support, which in-
creases cost. By designing with Niron’s
Generation 1 Clean Earth Magnet,
which offers stronger magnetic per-
formance than the ferrites used in its
earlier generator designs, GreenSpur
developed a new 15-MW generator.
Based upon initial non-optimized re-
sults, the new generator delivers a sig-
nificant 56-percent reduction in mass.

“Our Clean Earth Magnet tech-
nology helps eliminate reliance on
expensive, supply-constrained, rare-
earth-based magnets, without com-
promising on performance,” said Andy
Blackburn, CEO of Niron Magnetics.
“Device designers and manufacturers
take our technology and realize its im-
pact. By working with GreenSpur, we
have been able to demonstrate what
can be achieved with our Generation
1 technology in wind applications,
with innovative materials and inno-
vative device design coming together
to enable a potentially transformative
solution for the offshore market.”

Supported by an Innovate U.K.
grant, the new 15-MW generator de-
sign was reviewed by ORE Catapult,

the U.K’’s leading technology innova-
tion and research center for offshore
renewable energy. The review con-
firmed that GreenSpur’s 15SMW gen-
erator design is now able to meet the
mass and efficiency targets required
by the market.

“We have worked with GreenSpur
in support of their hugely innovative
and disruptive technology for several
years,” said Tony Quinn, director of
Technology Development at ORE Cat-
apult. “Although there was interest in
a rare-earth-free solution, there were
concerns that their generator would be
too heavy. However, with Niron’s novel
rare-earth-free magnet, GreenSpur is
able to show attractive mass and effi-
ciency targets and a credible solution
for consideration within a next gen-
eration turbine. We are now helping
GreenSpur and Niron to present this
opportunity to OEMs, developers, and
strategic investors. The aim is to create
an industry consortium with the right
combination of players to bring this
offering to market.”

“The risk that the rare-earth mag-
net supply chain poses to international
offshore wind is existential,” Hine said.

“For the first time, we have a path that
takes this risk out of the equation.”

MORE INFO www.greenspur.co.uk

P INNOVATION

First recyclable
wind-turbine blades
installed in Germany

Siemens Gamesa’s RecyclableBlades
are generating electricity in the first
commercial installation of fully recy-
clable wind turbine blades, at RWE’s
Kaskasi offshore wind power project
in Germany.

“We are proving that as the lead-
ers of the offshore revolution; we
are committed to making disruptive
technology innovation commercially
viable with the pace that the climate
emergency demands,” said Marc Beck-
er, Siemens Gamesa offshore business
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unit CEO. “We’ve brought the Siemens
Gamesa RecyclableBlade technology
to market in only 10 months — from
launch in September 2021 to installa-
tion at RWE’s Kaskasi project in July
20227

“This milestone marks a significant
contribution to Siemens Gamesa’s tar-
get of having fully recyclable turbines
by 2040; with RecyclableBlade available
for our customers, we can create a vir-
tuous circular economy,” Becker said.

'Wind turbine blades are made up of
a combination of materials embedded
in resin to form a strong, stiff struc-
ture. Using Siemens Gamesa’s Recy-
clableBlade technology enables full
reclaim of the blade’s components at
the end of the product’s lifespan. Sep-
arating the resin, fiberglass, and wood,
among others, is achieved through us-
ing a mild acid solution. The materials
can then go into the circular economy,
creating new products such as suitcas-
es or flat-screen casings without the
need to call on more raw resources.

e s
_'buyawg.:com | sales@buyawg.com | 800.342.7215 | 945.455.3050
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Siemens Gamesa)

“That we are testing in our offshore
wind farm Kaskasi the world’s first
recyclable wind turbine blades under
operational conditions is a significant
step in advancing the sustainability of
wind turbines to the next level,” said
Sven Utermodhlen, RWE Renewables’

AMERICAN WIRE GROUP

i

Siemens Gamesa RecyclableBlades leave Hull for the Kaskasi offshore development. (Courtesy:

e

CEO Wind Offshore.

A number of turbines at RWE’s
Kaskasi offshore wind farm will be
equipped with handcrafted Siemens
Gamesa B81 RecyclableBlades, each
with alength of 81 meters. The project
is 35 kilometers north of the island of
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Heligoland in the German North Sea.
It will be comprised of 38 SG 8.0-167
DD wind turbines, generating 342 MW
of clean, renewable energy for up to
400,000 German households.

“The first power being generated
from the first turbine using Recycla-
bleBlades also underscores the great
value creation provided by Siemens
Gamesa in several countries,” Becker
said. “The RecyclableBlade technology
was developed in Aalborg, Denmark;
the blades were manufactured in Hull,
UK, and the nacelles were produced
in and installed from Cuxhaven, Ger-
many. RecyclableBlade technology will
help reduce raw material extraction by
creating the potential for secondary
markets for the reclaimed material,
with the job creation that this could
provide as an additional benefit in lo-
cal markets.”

The RecyclableBlade technology is
also available for the 108-meter long
B108 blades used on the SG 14-222 DD
offshore wind turbine and the 115-me-
ter long B115 blades SG 14-222 DD tur-
bines.

MORE INFO www.siemensgamesa.com/
en-int
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Belzona to exhibit
at WindEnergy
Hamburg

Together with the following autho-
rized Belzona Distributors, Belzona
Service Nord, SPIRAL, Perspect Bene-
lux, AESSEAL Danmark, Belzona Por-
tugal, Beltech Solutions A/S, Belzona is
set to exhibit at WindEnergy Hamburg
September 27-30.

Attended by designers, manufac-
turers, suppliers, financiers, operators,
and service providers — both onshore
and offshore —WindEnergy Hamburg
is the world’s largest wind-energy ex-
hibition. About 35,000 visitors from
more than 100 countries will be in at-
tendance, as well as 1,400 exhibitors
from industry-leading organizations.
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On stand B6.265, Hall 6, visitors
will have the opportunity to talk to
Belzona engineers about Belzona’s
comprehensive range of repair com-
posites and protective coatings for
wind turbines.

This includes solutions for:

V Leading edge blades.

V Internal and external nacelles.

V" Offshore splash zones.

¥ Transformers.

V" Turbine bases.

In addition, live demonstrations of
Belzona’s recently launched leading
edge repair and protection solution,
Belzona 5711 and Belzona 5721, will
be held by Belzona Engineers on Sep-
tember 27-29 at 11 a.m. Optimized
to be easy-to-apply, fast-curing, and
hard-wearing, the combination of
Belzona 5711 and Belzona 5721 offers
asset owners a competitive solution for
fortifying wind-turbine blades with
outstanding long-term protection
against leading edge erosion.

Also, Belzona will be hosting a net-
working event on September 29 from 4
to 6 p.m. where customers, journalists,
and press officers are invited to discuss
Belzona solutions for wind turbines
with our engineers (drinks and snacks
provided). The networking event is in-
vitation only; if you would like to book
a place, please contact Chloe Hirst at:
chirst@belzona.com

MORE INFO www.belzona.com
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Ventus Group
secures two I1SO
certifications

Ventus Engineering GmbH, supplier
of end-to-end optimizing solutions
for excellence in wind-turbine perfor-
mance, has secured two international
standard accreditations. Receiving
ISO 9001:2015 certification for its
quality management system and ISO
45001:2018 certification for its occu-
pational health and safety (OH&S)
management systems, Ventus has the

official seal of approval that its R&D
processes, operational practices, and
Ventus Academy are according to the
same standards everywhere.

Following the world’s most recog-
nized quality management system
standard, ISO 9001:2015 provides cus-
tomers with assurance they will re-
ceive consistent, quality products and
services no matter where in the world
their wind turbines are.ISO 9001:2015
contains a set of quality principles,
which include customer focus, lead-
ership, engagement of people, process
approach, continual improvement,
evidence-based decision making, and
relationship management.

Alongside this, gaining ISO
45001:018 certification demonstrates
that Ventus Group operates a best-prac-
tice Occupational Health and Safety
Management System. This internation-
al standard focuses on occupational
health and safety, with Ventus recog-
nized as having the systems in place
to reduce workplace risks, create safer
and healthier working environments
that meet all legal obligations, and
setting targets to improve its OH&S
performance further.

The international accreditations
come at an exciting time for Ventus
Group, as it continues to expand into
new markets. Headquartered in Vien-
na, Austria, the company has dedicated
teams working in multiple locations,
both on and offshore. Building on its
success in Europe and the UK., Ventus
is now also present in India, with plans
for further expansion globally.

“We are extremely proud to have
achieved these ISO certifications,” said
Ventus Group CTO Poul-Anker Liibker.

“But more importantly, the framework
we have in place will enable us to ex-
pand Ventus Group faster without
compromising on the quality provid-
ed in our services and products and
OH&S and minimum always in line
with the high standards in the wind
industry.” “The timing is important,
as the Ventus Group is experiencing
a fast rate of growth geographically
and is about to launch new products
in the market,” he said. “Many of our
clients operate globally, and we are
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committed to follow them wherever
their wind turbines are located. We
therefore have already opened new en-
tities worldwide, and we will continue
to expand into new markets.”

“These globally-recognized cer-
tifications demonstrate our ongoing
commitment to working to the high-
est quality standards, for our staff and
our customers, regardless of where in
the world we are delivering a product
or a service,” Liibker said.

MORE INFO www.ventus.group

”» MANUFACTURING

Vestas to sell
converters and
controls business

Vestas continuously looks for partners
that can support its strategic focus on
its core business and help scale re-
newables efficiently in the long-term.
To continue this development, Vestas
has signed an agreement with KK
Wind Solutions (KK) for the acquisi-
tion of Vestas’ converters and controls
business, which includes Vestas’ three
converters and control panels factories
in Denmark, India, and China and as-
sociated staff functions. In total, about
600 Vestas employees are in scope for
being part of KK.

As part of the agreement, KK will
exclusively supply converters and con-
trol panels to Vestas from the three
factories, while the agreement enables
potential for local expansion and job
growth by extending the use of con-
verter technologies in areas adjacent
to Vestas’ core business. Furthermore,
the agreement between Vestas and KK
includes joint development of convert-
ers with an engineering team at Vestas
fully dedicated to the partnership. The
agreement builds on years of collabo-
ration between KK and Vestas, most
recently exemplified by localization
of offshore power conversion modules
and low voltage cabinets in Taiwan.

“Across our global supply chain foot-
print, we are increasingly collaborat-

ing with partners to scale efficiently
and build on the foundations we have
established,” said Tommy Rahbek
Nielsen, executive vice president and
COO at Vestas. “This includes focusing
our own resources to where they are
most efficient and moving parts of our
business to be run by other industry
leaders who can create more value
and secure additional long-term jobs.
I'm therefore very excited about the
agreement with our partner KK Wind
Solutions, which can help grow and
mature the wind energy supply chain.”

“As an established partner to Vestas,
we aim to take a leading role in ma-
turing the industry’s supply chain and
accelerate the green-energy transition,”
said Mauricio Quintana, chief execu-
tive officer, KK Wind Solutions. “The
acquisition will bring immediate scale
to our operations and extend our glob-
al footprint, while adding new compe-
tencies by welcoming over 600 highly
skilled and experienced employees. As
a result, we will be well-positioned to

DON’T BE
LET DOWN BY:
AN E'E’EVATO

Installation and
preventative

develop and deliver world-class sustain-
able energy solutions to top tier wind
OEMs and expand further into adja-
cent industries, such as Power-to-X.”

Vestas’ converter and control pan-
el factory in Hammel, Denmark, em-
ploys about 280 people, and Vestas’
converter factory in Oragadam, India,
employs about 50 people. In addition,
Vestas owns a nacelle and hub assem-
bly plant next to the converter factory
in Oragadam, which will continue its
operations. Vestas’ converter factory in
China employs about 220 people and
is part of Vestas’ manufacturing com-
pound in Tianjin.

The transaction is expected to close
in the first quarter of 2023, subject to
receipt of approvals from the relevant
regulatory authorities and separation
of the converters and controls busi-
ness, at which point the transaction
will be reflected in Vestas’ financial
accounts.

MORE INFO www.vestas.com
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SCADA analysis is
more likely to detect
failures such as blocked
coolers, electrical and
control problems, as
well as small efficiency
losses, complementing
the other techniques.
(Courtesy: iStock)




Vibration analysis can generate the lion’s share of savings in a
comparison between condition monitoring and SCADA analysis.

By DAVID FUTTER

ow much does condition monitoring save the typ-
ical wind farm?
This question was put to me during a recent
conference on innovations in the wind industry.
The question relates to the financial benefits of vibration
analysis, otherwise known as the cornerstone of condition
monitoring, compared with SCADA monitoring. As an engi-
neer, | am well used to explaining the technical advantages
of vibration technologies. But when asked to provide a cold,
hard figure, I had to hesitate.

Not because I didn’t have an answer. But because it is
actually a broader question and one that relates to a wide
range of additional monitoring techniques. The application
of condition monitoring must be expected to bring a return
on investment in the short term. Otherwise, why apply it?
But exactly how much ROI can a wind farm expect?

EUROPEAN STUDY

I'was reminded of a study I conducted for a major European
energy provider about 10 years ago. I can’t go too deeply
into the details, butI can discuss the methodology, and use
published reliability datasets and my own industry knowl-
edge to illustrate it. The method actually pre-dates and was
the basis for the flow chart in ISO 16079-2 [1] related to the
drivetrain monitoring of wind turbines, but the idea was
based on the more general ISO17359. [2]

According to most condition-monitoring equipment sup-
pliers, there are always specific, quotable examples where
enormous savings were delivered thanks to the successful
early identification of a fault. But this does not paint a full
picture. Not every installation will suffer from such costly
failure mechanisms, and it s still possible that a particular
fault will not be detected in time.

My method, therefore, surveyed a range of failures and
for each individual failure, it identified the likelihood of
that failure occurring on a given turbine, coupled with the
probability of its detection by a particular condition-mon-
itoring technology.

The most challenging aspect was collecting a set of
representative failure modes and then assigning proba-
bilities to these failures. Costs were then applied to these
failure modes, as well as revised costs assuming that condi-
tion-monitoring recommendations are implemented. Cost
estimates included not only repair and replacement of parts
but also the cost of logistics and lost power generation.

The process did not, in itself, differentiate between dif-
ferent monitoring types, so monitoring technology was ad-
ditionally noted. Where multiple monitoring technologies
were deployed, the probability of failure detection increased
for some failure modes, but the initial and annual cost of
monitoring also increased. Some external studies [3,4] have
gone as far as to conduct a detailed analysis about which

technique makes the most difference.

Butin this study, we calculated savings for two offshore
wind farms (based on 2012 pricing), and two sets of pub-
lished reliability data from the Reliawind [5] consortium.
Unfortunately, as this was an internal study, I cannot share
specific values, although the published data is available
from the WMEP database. I can also highlight the typical
patterns of identified savings.

THE RESULTS

We identified savings of more than 250k/euro per windfarm
per annum in every case where a variety of monitoring tech-
niques were applied.

It should be noted that the two specific wind-farm cases
predicted lower savings than the amalgamated cases from
the external datasets, probably due to the newer turbines
deployed on these farms or possibly due to incomplete fail-
ure reporting in the datasets. Interestingly, the two offshore
wind farms with turbines from different manufacturers
foresaw savings in very different areas, even though the
resulting figures were quite similar.

As part of the study, we found that several monitoring
packages overlapped when it came to the type of failures
they claimed to detect, with the exception of SCADA data
analysis, which operates in different areas.

Monitoring techniques applied to the drivetrain — prin-
cipally vibration analysis, acoustic emissions, and oil anal-
ysis — all detect similar gearbox and drivetrain failures.
Any increased savings from the application of two of these
techniques is marginal compared to only one. There is a
slight increase in detection probability and lead time, but
no additional failure mechanisms are revealed. Of these
techniques, vibration analysis delivers the widest range of
failure detection and can also be implemented for structur-
al health monitoring.

SCADA analysis is more likely to detect failures such as
blocked coolers, electrical and control problems, as well
as small efficiency losses, complementing the other tech-
niques. Typically, the individual costs of failures detected by
SCADA data analysis are low, but they occur relatively often,
whereas the more significant failures detected by vibration
analysis are very expensive, but less likely to occur.

The analysis of SCADA data accounted for about 20 per-
cent of the overall savings and improved detection rates
in other areas by about 5 to 10 percent. Vibration analysis
accounted for up to 70 percent of the overall savings, with
the remainder made up of improvements in detection prob-
ability through other methods such as oil analysis.

CONCLUSION
So, when it comes down to it, vibration analysis really
does generate the lion’s share of savings in a comparison
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Monitoring techniques applied to the
drivetrain — principally vibration analysis,
acoustic emissions, and oil analysis — all
detect similar gearbox and drivetrain
failures. (Courtesy: Adobe Stock)

between condition monitoring and
SCADA analysis, although SCADA data
is definitely beneficial in its own right
because it detects different faults and
should therefore be used in addition
to condition monitoring to access the
full potential savings.

Since the study, wind-turbine de-
signs have improved significantly,
but the cost of condition monitoring
installations are also much lower. Tak-
en together, [ estimate littleimpacton  Significant failures detected by vibration analysis are very expensive, but less likely to occur.
the overall annual savings provided  (Courtesy: Adobe Stock)
by a CMS system over the past decade,
although recent market pressures are likely to have signifi- REFERENCES
cantly increased potential savings from vibration analysis [11 1S016079-2 Condition monitoring and diagnostics of wind turbines
and condition monitoring. — Part 2: Monitaring the drivetrain.

But back to the original question about the actual sav- [2] 1S017359 Condition monitoring and diagnostics of machines — Gen-

ings. How did I respond? eral guidelines.
“It depends,” was on the tip of my tongue, but based on  [3] Coronado and Fischer: Fraunhofer IWES Condition Monitoring of
this study and my confidence in the findings and capabili- Wind Turbines: State of the Art, User Experience and Recommen-

ties of a modern CMS system, I could confidently reply: “At dations, Jan 2015.

least a quarter of a million euros per wind farm per year.” [4] May, Allan; McMillan, David; Thdns, Sebastian Economic analysis of

And that’s good news for everyone. condi'rior'l monitoring systems for offshore wind turbine subsystems,
Proceedings of EWEA 2014,

ABOUT THE AUTHOR [5] Reliawind project Final Report: Reliability-focused research on op-
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