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FROM THE EDITOR

Wind Systems - 1t’s easy being green

y the time you read this, we’ll be at least six weeks into 2022, and as

far as the future of renewable energy is concerned, I feel like it’s the

beginning of a brighter — and greener — future. And by green, [ mean
both ecologically and economically.

This year marks the third year of Wind Systems’ efforts to reduce its carbon
footprint by offering digital-only issues six months of the year.

Starting in 2021, Wind Systems began publishing six issues in a digital-only
platform with the six remaining issues of the year being a print-digital issue
combination. To add to our commitment to lower our
carbon footprint, the six print issues are published on
10 percent recycled paper.

This, by no means, marked a change in the quality
and quantity of the latest and best information about
the wind-energy industry we continue to bring to you
every month.

Just take a look at what this issue has to offer, and
you’ll see that our task to bring you interesting and
informative wind-industry news has always — and is
very much still — our primary mission.

With a focus on operations and turbine maintenance, our February issue
has a lot to take in.

Beginning with our cover story, Dr. René Morkos, CEO of ALICE Technolo-
gies, shares his insights on how artificial intelligence can help the wind-ener-
gy sector address challenges and offer immediate improvements on a variety
of issues.

An article from Airswift’s Jordan Mason looks at refreshing offshore wind’s
hiring strategy in order to avoid potential project delays.

Fire risk always hangs like a specter over a successful wind operation.
That’s why it is paramount that potential hazards are addressed before they
happen.

Firetrace’s Ross Paznokas addresses the industry’s attitude toward man-
aging problems such as fire damage. Even though such incidents are rare,
it’s still an issue that needs to be taken more seriously as wind-sector devel-
opment increases.

You’ll find all that and more in this month’s issue. It may be digital, but
it’s still 100 percent Wind Systems.

Stay safe and healthy out there, and, as always, thanks for reading!

Kenneth Carter, editor

Wind Systems magazine
editor@windsystemsmag.com
(800) 366-2185, ext. 204
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Report: Corporations
buy record amount
of clean energy in 2022

From ACP

recently released a report that shows corpo-

rations purchased more clean energy in 2022
than any previous year. The Clean Energy Powers
American Business report provides a detailed pic-
ture of how commercial and industrial (C&I) com-
panies are driving demand for American clean en-
ergy and accelerating the clean-energy transition
through purchases of clean power directly from
wind, solar, and energy storage plants.

Even as power purchase agreement (PPA) prices
increased, corporations purchased nearly 20 GW of
clean energy in 2022, more than 4 GW higher than
any previous year. By the end of the year, more than
300 corporations had contracted more than 77 GW
of clean energy. Once operational, that is enough
capacity to power the equivalent of over 1,000 data
centers, or 18 million American homes.

“Economic and environmental benefits, as well
as growing pressure on corporations to meet sus-
tainability targets, have led to a 100-times increase
in corporate clean power procurement over the past
decade,” said JC Sandberg, Interim CEO and Chief
Advocacy Officer. “During that same period, solar
and wind costs have decreased 71 percent and 47
percent respectively, making both more attractive
to corporate energy buyers.”

The tech industry leads the list, and the
clean-power horse race between Amazon, Meta,
and Google continues to play out. Between 2020
and 2022, Amazon announced 11 GW of new PPAs.
Meta, the second-largest clean power purchaser, has,
on average, announced more than 940 MW of new
clean-power procurement each year since 2013. Goo-
gle, one of the earliest adopters of clean power, had
a slow year of procurement in 2021 but rebounded
in 2022 with more than 940 MW.

The American Clean Power Association (ACP)

MORE INFO cleanpower.org/clean-energy-
powers-american-business
American Clean Power is the voice of
AMERICAN

companies from across the clean-

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

go to www.cleanpower.org
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Global Wind Service
employs more

than 1,700 people
from 39 different
nationalities.
(Courtesy: Global
Wind Service)




Global Wind Service marks 15-year
anniversary with impressive credentials

Global Wind Service (GWS) is celebrat-
ing its 15-year anniversary in wind.
Since securing its first contract in Es-
bjerg, Denmark, GWS has worked on
close to 2,000 projects in 40 countries
around the world.

The company employs more than
1,700 people from 39 different nation-
alities, working across 13 local busi-
ness units and on site.

“Global Wind Service has come a
long way over the past 15 years,” said
Michael Hgj Olsen, CEO of GWS. “From
being a smaller entrepreneurial pro-
vider of manpower, co-founded by Lars
Bo Petersen and Michael Nielsen who
is still active and shareholders in GWS,
to now being one of the preferred proj-
ect partners globally, for complete
wind turbine services, we have man-
aged to grow together with our cli-
ents and adapt to industry needs. We
can all be very proud of what we have
achieved — it is something that would
not have been possible without all our
dedicated and skilled colleagues.”

As projects have become more
complex and challenging, GWS has
invested in training, processes, and in
systems to meet higher standards for
safety, quality, and technical expertise.
In 2021, Global Wind Service Academy
was established in Szczecin in Poland
to further develop and strengthen
competences and to make sure GWS
can educate technicians with the right
mindset and skills.

“It’s only by working together, that
we can reach the ambitious targets set
out by the different governments for a
greener planet,” Olsen said.

Key accomplishments over the past
15 years include taking a leading posi-
tion within offshore installation and
service; the installation of the first
offshore wind turbines in the U.S. at
Block Island in 2016; installation of
the first offshore wind farm in France,
Parc Folien en mer de Saint-Nazaire, in
2022; and playing a role in the grow-
ing offshore market in Taiwan with
local establishment and colleagues.

Other accomplishments include
the establishment of a team of more
than 250 specialized blade techni-
cians and back-office staff, as well as
the entering of markets such as Turkey,
Lithuania, Serbia, etc. to support part-
ners and clients in the installation of
onshore wind farms.

MORE INFO www.globalwindservice.com

ArcVera Renewables
launches
recruitment drive

ArcVera Renewables, a global provider
of consulting and technical services
for wind, solar, and energy storage
projects, has revised its growth ob-
jectives upwards as market demand
expands in key renewables project ser-
vices segments. The company is look-
ing to fill multiple roles in all business
areas to support its new targets.

Over the past three years, ArcVera
Renewables has experienced strong de-
velopment with an average 20 percent
year-on-year growth. With the Inflation
Reduction Act policy driver set to create
positive market conditions for renew-
able energy deployment in the United
States, the company forecasts another
30 percent demand increase for its
services in 2023 and beyond. In its
new strategy update, ArcVera expects
to continue reaping the benefits of its
diversification into solar and storage in
support of hybrid and green hydrogen
projects, with solar energy services
becoming a key engine of its growth
alongside onshore and offshore wind.

ArcVerais looking
to fill multiple roles
in all business
areas fo support
its new targets.
(Courtesy: ArcVera
Renewables)

“This steady performance is largely
supported by our company’s long-term
commitment to continuous innova-
tion, and an intrinsic desire to help
renewable energy projects succeed
across the globe,” said ArcVera Renew-
ables’ CEO Gregory Poulos. “It has been
strengthened by timely investments in
key overseas markets, notably South
Africa, Brazil, and India. We are now
actively seeking new administrative
and technical talents to join our teams
of atmospheric scientists, engineers,
data analysts, and commercial special-
ists to deliver technical excellence for
our clients’ projects around the world
and contribute to maintaining our
leadership position at the forefront
of renewable energy technical inno-
vation.”

For the last four decades, ArcVe-
ra has built its success by leveraging
expertise at the intersection of sci-
ence, technology, and engineering to
meet some of their clients’ most com-
plex project technical challenges. Its
teams mobilize their advanced tech-
nical expertise and decades of global
experience to provide trustworthy,
insightful, risk-mitigating, and accu-
racy-driven renewable energy project
services.

“2022 has been a great year for Arc-
Vera and its clients,” Poulos said. “We
were particularly excited to see the
billion-dollar acquisitions of Scout
Clean Energy and TriGlobal Energy,
two loyal clients, whose projects we
have proudly supported from compa-
ny inception. These success stories un-
derpin what ArcVera really stands for,
which is to provide our clients with a

windsystemsmag.com 9
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significant technical edge to increase
their projects’ value. We will keep do-
ing what we do best and seize the new
opportunities presented by the IRA to
accelerate our growth next year.”

MORE INFO www.ArcVera.com

EverWind Fuels’
Nova Scotia project
moves forward

EverWind Fuels Company, a devel-
oper of green hydrogen and ammo-
nia production in Atlantic Canada,
was successful in its response to the
Province of Nova Scotia’s request for
applications (RFA) to commence the
process to lease Crown Land to pro-
vide power to its multi-phase green
hydrogen hub development project at
Point Tupper.

EverWind and the Province of Nova
Scotia have entered into a memoran-
dum of understanding in respect of
the process for EverWind to exclusive-
ly apply for and obtain a lease of the
Crown Land subject to the MOU. Such
Crown Land is projected to support the
development of approximately 2 GW
of onshore wind-generation capacity.
The intended onshore wind farm will
enable EverWind to reach 1 million
tons of annual green ammonia pro-
duction capacity by 2026.

“The MOU for the lease of Crown
Land for onshore wind-farm develop-
ment is a crucial step forward for Ever-
Wind to develop gigawatt-scale green
hydrogen and ammonia production,’
said EverWind CEO Trent Vichie.

The Crown Land subject to the
MOU is predominately located with-
in the municipality of the District
of Guysborough. EverWind is in the
process of revising its proposed wind-
farm development plan and will pub-
licly share those proposed plans in up-
coming months. The permitting and
development of the wind farm will
follow Nova Scotia Environmental As-
sessment regulations, including com-
prehensive effects studies and analy-
sis, as well as public, stakeholder and
rightsholder engagement, followed
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EverWind Fuels is working toward a green
hydrogen facility at Point Tupper, Nova
Scotia. (Courtesy: EverWind Fuels)

by submission of an environmental
assessment.

“EverWind is committed to open-
ness and transparency,” Vichie said.
“We look forward to working closely
with the municipality of the District of
Guysborough to develop a sustainable
project that supports their strategic
development goals while respecting
the interests of residents of the region.”

EverWind is proud to share this
RFA success with the corporate enti-
ties of the First Nations of Paqtnkek
(Bayside Corporate), Membertou, and
Potlotek.

“For generations, Mi’kmaw were
prevented from participating in and
benefitting from the economic de-
velopment of our natural resources;
this project provides an opportunity
to make the dreams of our grandpar-
ents a reality,” said Rose Paul, CEO
of Bayside Development in Pagtnkek.

“Economic reconciliation through
meaningful partnerships in the devel-
opment of our natural resources will
advance our work toward becoming a
sovereign nation and ensure prosper-
ity for future generations. We are ex-
ercising our treaty rights to this land
with a goal of creating energy sover-
eignty for our First Nation.”

“Since time immemorial, the
Mi’kmaw have been stewards of this
land,” said Chief Terry Paul, Member-

tou CEO. “EverWind recognized from
the beginning that this project should
be informed by two-eyed seeing prac-
tices. We are working in partnership
with them to develop a project that
aligns with Mi’kmaw values of respect-
ing and protecting the environment
while balancing the needs of people
and nature.”

EverWind’s project is expected to
create thousands of jobs and attract
meaningful ancillary industry and
technological IP to the region. The
significant economic upside is com-
pounded by a meaningful opportunity
for Canada to continue supporting its
European allies in the green-energy
transition and ambitious decarbon-
ization goals.

MORE INFO www.everwindfuels.com

Offshore wind
sees strong
fourth quarter

The American offshore wind industry
closed 2022 strong despite impending
challenges and economic uncertainty,
according to the U.S. Offshore Wind
Quarterly Market Report released by
the Business Network for Offshore
Wind, a non-profit working to accel-
erate offshore wind development and
build a dedicated manufacturing sup-
ply chain in the United States.

The last three months of 2022 are
notable for the first federal offshore
wind auction along the U.S. West Coast
and key port investments, yet the com-
bination of supply chain bottlenecks
and rising commodity prices could
hamper progress in 2023.

Key takeaways from this quarter’s
report on U.S. offshore wind activity
include:

¥V The California lease auction
marked the U.S. entry in the float-
ing offshore wind market and an
important opportunity to pioneer
cutting-edge technology here at home.

V" Domestic supply chain develop-
ment was buttressed by key growth
in the offshore wind steel sector and
major investments at U.S. ports in four
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key states — California, Connecticut,
Massachusetts and New York.

P The same inflationary condi-
tions disrupting the European off-
shore wind industry finally reached
U.S. shores, resulting in project delays.

¥ With a capable workforce, crit-
ical infrastructure components, and OFFSHORE WIND
the potential to generate nearly 9 GW .
of offshore wind that could power U.S. Offshore Wind Quarte rly
nearly 3 million homes, the Gulf re-
gion is primed for an offshore wind M A R K E T R E P o RT
boom. & s

“The U.S. offshore wind industry

remains on solid footing, even with
the speed bumps and setbacks we saw :
emerging at the end of 2022,” said Liz ; ... s Rl
Burdock, president and CEO of the  The American offshore wind industry closed 2022 strong despite impending challenges and
Business Network for Offshore Wind.  economic uncertainty. (Courtesy: Business Network for Offshore Wind)
“We cannot rest on the long-term

promise of this industry, however, only been amplified. With two U.S.  focus our efforts on building a strong
and we must work to overcome our commercial-scale offshore wind proj- domestic supply chain that will contin-
known challenges — from port infra- ects poised to begin operation and a  ue moving the industry forward.”
structure to transmission and supply  slew of others slated for approval, this

chain shortages — that rising global = new year is a critical moment to dou- MORE INFO online.flippingbook.com/
inflation and surging demand have  ble down on coordinated action and view/221961020
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Artificial intelligence can
help the wind-energy sector
address challenges and offer
immediate improvements
on several fronts.

By DR. RENE MORKOS

rtificial intelligence (AI) has been receiving a

lot of attention in recent years, and for good

reason; this technology has the potential to

revolutionize nearly every industry. The re-

newable-energy sector is no exception. In 2021,

the World Economic Forum published a paper
discussing how Al could be harnessed to accelerate the tran-
sition to renewable energy, covering aspects as diverse as
governance, design, and risk management.

Less than two years later, Al use cases are already being
employed effectively in many aspects of wind energy pro-
duction — with promising results.

Wind energy is one of the most efficient and sustainable
forms of renewable energy — and currently the fastest-grow-
ing source of electricity in the world. However, this swift ex-
pansion leaves the wind sector facing significant challenges
in terms of efficiency, scaling, and costs.

Artificial intelligence can help the wind-energy sector
address these challenges, offering immediate improve-
ments on several fronts. And as the industry matures and
advances, exploration of new applications for Al-driven
technologies are likely to offer additional pathways for
wind-power innovation.

In this article, we’ll explore some of the most exciting
ways Al-driven tools are being used within the wind-energy
sector, why this technology is likely to become even more
integral to the industry in the coming years, and how Al
technology can keep projects on time and on budget.

WEATHER FORECASTING AND WIND ANALYSIS
Artificial intelligence enables constant, consistent, and
near-instantaneous analysis of vast amounts of environ-
mental data — empowering accurate prediction and re-
al-time adjustment to current weather and wind conditions.
This leads to improved planning and operational efficiency,
eliminates unnecessary shutdowns due to weather or envi-
ronmental hazards, and reduces equipment malfunction
and damage caused by atmospheric conditions.

MAINTENANCE OPTIMIZATION

Some wind-energy providers are already using Al to predict
maintenance needs and optimize turbine performance. By
monitoring wind conditions and cross-referencing environ-
mental data with records of past maintenance, Al can identi-
fy patterns that may indicate a need for future maintenance

windsystemsmag.com 13
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Cost Breakdown o

Al holds great promise for reducing the cost of constructing wind-energy systems and wind farms, helping get projects back on track and

keeping them there. (Courtesy: ALICE Technologies)

or repair. This information can then be used to create an
optimized schedule, identifying exactly when (and how of-
ten) maintenance should be performed.

TURBINE MONITORING AND INSPECTION
Inspection of wind turbines is a critical task to ensure their
safe and efficient operation. Al-driven tools can be used to
monitor the performance of turbines in real-time, as well as
to automate turbine inspection. When combined with pow-
erful computer vision or cutting-edge robotics, these tools
often reveal defects that are easily overlooked by human
inspectors, identifying potential problems while providing
powerful insights that boost operational efficiency.
Al-driven tools not only enhance the safety of turbine
operations, but their use also mitigates exposure to risks
caused by failed equipment — avoiding costly downtime,
while ensuring that turbines are operating at peak efficiency.

WIND SYSTEMS PRODUCTION OPTIMIZATION
Because generation of electricity from wind power is inter-
mittent, increased integration of wind systems into exist-
ing power grids poses challenges to flexibility, safety, and
stability of current power systems. Large-scale expansion
of wind-power generation hinges on optimized control and
operation of wind turbines and power systems — which, in
turn, hinges on crucially accurate analysis and forecasting
of weather, wind speed, and their subsequent effects on
wind power generation.
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As use of renewable power continues to evolve and ex-
pand (both in literal terms, and as a share of the global
power supply), more accurate predictions for solar and wind
power generation become ever more critical for forecasting
power demand, improving production uptime, and boost-
ing energy system and storage capacities.

WIND-POWER USE FORECASTING

AND SCHEDULING

Al definitely has a role to play in effective energy dispatch
and usage scheduling. Demand forecasting is a complex en-
deavor; when poorly executed, it can trigger power black-
outs, brownout scheduling, and/or result in renewable
curtailment.

Al is good at detecting complex usage patterns and flag-
ging potential concerns. Through analysis of historic con-
sumption and usage data, today’s machine learning tools
can also predict consumer demand at both the individual
and aggregate level.

According to recent studies, artificial intelligence accu-
rately predicts wind-power generation, energy production,
and power and usage demand, enabling smart grids to store
and transmit power more safely, efficiently, and sustainably.
Improved accuracy of forecasting models supported by ar-
tificial intelligence and machine learning tools empowers
operators to methodically balance supply and demand on
the electricity grid — significantly reducing the cost of re-
newable energy provision.



REMOTE AND OFFSHORE
OPERATIONS

Offshore wind farms are an import-
ant source of renewable energy, and
their efficient operation is critical for
reaching global climate goals. Al can
play a key role in remote monitoring of
both onshore and offshore wind farms,
ensuring that hard-to-access locations
are running smoothly.

When leveraged for the purposes
described above, Al reduces the need
for onsite monitoring or staffing for
remote locations —significantly reduc-
ing the cost of operation for offshore

Cost $1000
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wind farms. Improved logistic and pro-
duction efficiency further maximizes
site output, increases profit margins
for offshore wind production, and im-
proves site monitoring logistics and
operational feasibility — qualities crit-
ical to continued growth and sustain-
ability of global wind energy adoption.

One of the less-considered ways in
which Al can benefit the wind-energy
sector is in the process of scaling phys-
ical growth.

The cost of constructing wind-ener-
gy systems and wind farms has been
a major historic barrier to the wide-
spread adoption of renewable energy.
Location and geographic challenges
abound — with onshore and offshore
sites presenting their own sets of lo-
gistical hurdles and variations. The
approach to installation of building-in-
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tegrated wind turbines deviates dras-
tically from best practices for installa-
tion of free-standing turbines — and
each project also arrives with a host
of construction and engineering com-
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plexities unique to its specific struc-
ture and site location.

Add to all of this the need for intense
spatial and physics calculations, envi-
ronmental and aesthetic analysis, use
and installation of specialized equipment, and the unique
governmental and regulatory considerations that accompany
the construction of large-scale utility infrastructures — and
the complexities involved in construction of wind-energy sys-
tems begin to add up to their accompanying cost.

The powerful processing capabilities of artificial intelli-
gence make it possible to address these complexities quickly
and efficiently —while minimizing project expenses, across
several cost silos.

In the wind-energy sector specifically, Al presents more efficient methods for optimization of
design, construction, and installation of wind-turbine systems. (Courtesy: ALICE Technologies)

SITE SELECTION AND ENVIRONMENTAL
ANALYSIS

Turbine placement and siting of wind-harvesting farms
have a major impact on the generation and storage capaci-
ty of these renewable power systems. Because of its innate
ability to assess and analyze massive amounts of relevant
geographical and environmental data, many companies
are already leveraging Al to identify sites with the most
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favorable wind resources and conditions — as well as to se-
cure land and spaces with the best access to existing grid
infrastructure, for future development.

GENERATIVE DESIGN AND
PRECONSTRUCTION PLANNING
Al-driven iterative and 4D design can help providers inno-
vate, generating detailed construction plans, schedules, and
“digital twin” site models and equipment designs — all tai-
lored to site-specific conditions and restrictions — before
ever breaking ground.

Virtual models of proposed wind farms can be used to
identify potential issues and optimize turbine layout and ef:
ficiencies in the pre-construction phase. This saves time and
money, eliminating potential delays and costly adjustments
to the project plan and scope of work. Al-driven planning
also reduces the need for on-site customization and adjust-
ment, post-construction — at a drastic reduction in cost.

WIND SYSTEMS CONSTRUCTION OPTIMIZATION
Recent advances in artificial intelligence have introduced
solutions that can reduce the cost of major infrastructure
construction significantly; for many large-scale and com-
plex projects, by as much as 30 percent.

In the wind-energy sector specifically, Al presents more
efficient methods for optimization of design, construction,
and installation of wind-turbine systems. For example, GE
recently announced their use of Al-based tools to analyze
installation logistics resulted in a 10 percent reduction of
expenses for wind turbine installation — a global cost sav-
ings totaling a potential $25 billion over the next 10 years.

PROJECT BUILD AND INSTALLATION RECOVERY
When construction of wind-energy infrastructure or tur-
bine installation goes sideways, resulting delays can cost
millions of dollars per day. Al-driven tools for construc-
tion optimization can reallocate valuable resources to
circumvent spiraling delays — suggesting options for task,
equipment, or labor resequencing that keep a major proj-
ect moving forward. With so much at stake, and so many
moving parts, maintaining progression is critical — making
on-the-go scheduling adjustments and speedy project recov-
ery backed by Al an invaluable asset.

By using Al tools like ALICE Technologies for project
recovery and construction optimization, wind-energy
providers can eliminate delays, minimize build cost, and
improve project time-to-completion when the unforeseen
occurs. They’ll also boost overall performance throughout
the entire project lifecycle — maximizing wind-energy out-
put, while minimizing operational expense and risk.

To succeed at the global goal of achieving net-zero by
2050, the renewable energy sector needs to eliminate emis-
sions completely. Bloomberg NEF’s New Energy Outlook
2020 emphasized that by 2050, solar and wind could provide
56 percent of global power —with wind clocking a massive
4.6 TW. PNAS determined wind could feasibly provide 5.75
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TW —awhopping half of the world’s all-purpose power —in
a 2030 clean-energy scenario. These scenarios are possible
under regulatory policies and guidance currently in play
— with no further policy support. This is a solid testament
to the fact that the economics of renewable energy storage
and systems have evolved to be significant drivers of global
power sustainability and decarbonization efforts — even
without robust carbon pricing or unified net-zero targets.
Overall, AT holds great promise for reducing the cost of
constructing wind-energy systems and wind farms, help-
ing get projects back on track and keeping them there,
and supporting the industry as it expands its global reach
in sustainable energy production. As these technologies
continue to develop, additional innovation can be expect-
ed — introducing further improvements beneficial to the
wind-energy sector, and its continued evolution toward a
sustainable future. -/
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TO REFRESH
OFFSHDRE WIND’S

The industry
regularly talks
about the potential
to bridge the skills
gap by filling roles
with candidates
from adjacent
sectors such as oil
and gas. (Courtesy:
Shutterstock)




Across the renewables industry, creating an ample
pipeline of talent remains a work in progress, with
the pressure set to increase as markets grow in line

with global ambitions.
By JORDAN MASON

istorically, offshore wind developers have relied

nearly entirely on exporting expertise from Eu-

rope to fill open vacancies in developing markets.

But exponential growth expected from emerging
markets such as North America, Taiwan, and Japan will put
a squeeze on talent.

Lastyear, the Global Wind Energy Council estimated 3.3
million direct offshore wind energy supply chain jobs could
be created by 2025 based on its annual growth estimates.
Indeed, the UK’s wind industry has grown a staggering 16
percent year on year, and is set to employ more than 97,000
people by 2030. Similarly, North America’s recent target to
install 30 GW by 2030 is expected to create nearly 80,000
jobs.

Although competitive salaries, attractive benefits packag-
es, and well-defined career prospects will attract candidates
to the sector, this can only go so far. Rather, a refreshed
talent strategy is required to ensure projects are not unduly
delayed by a shortage of skills. What that strategy looks
like will ultimately vary by geography; however, there are
several universal considerations to be made.

THE GEOGRAPHICS OF RECRUITMENT

NEED A SHAKE-UP

If the global pandemic taught us anything, it is that many
jobs do not need to be executed in a specific location all
the time, and we need to upskill local candidates to serve
in emerging markets.

Most workers have an interest in relocating, often al-
lured by the idea of an accelerated career path. However,
for many, the practicalities of family life and the usual visa
implications create a challenge in turning this aspiration
into actuality. If we remove the obstacles of location and
time zones, many more candidates for niche roles suddenly
become available. Rather than requiring complete reloca-
tion, candidates could be given the option of the same role
with occasional international travel.

Afurther consideration is keeping recruitment trends in
mind. Year after year, Airswift’s Global Energy Talent Index
(GETI) finds that Europe is the preferred destination for re-
location within the renewables sector. Instead of basing a
role on location, companies may find it easier to advertise
the role as being based in Europe and provide assistance to
relocate global candidates.

Although European fabrication will continue to be a ma-
jor export, emerging markets, particularly those in Asia,
are increasingly establishing their own supply chains and
recruitment needs. The global pandemic gave us a glimpse

of what life will be like if we do not source more of the work-
force locally to meet those needs — in short, this picture is
full of project delays. Successful recruitment of client rep-
resentatives and quality control roles from competent local
content will be vital for ensuring high-quality fabrication
from hotspots such as China, Taiwan, and Korea.

Similarly, as offshore wind’s footprint expands globally,
it is essential that companies upskill local workforces to
ensure global standards for safety and quality are adhered
towithout the need to import this expertise from elsewhere.
Creating a heightened safety culture is a substantial under-
taking that will need careful and consistent implementa-
tion over a long period of time.

THE TECHNOLOGY SECTOR IS A PEER

There is an increasing overlap in skills between the renew-
ables and technology sectors. Expertise in SCADA systems,
cyber security, and IT are all highly sought after by offshore
wind. As such, the technology sector is a peer and a rival
for talent from which the renewables sector often faces stiff
competition.

While remuneration and benefits packages are becom-
ing more comparable, one major selling point of the renew-
ables sector is typical contract lengths. Most offshore wind
projects take several years to design, build, and commission,
which presents the opportunity for contractors to work on
one project and with one team for an extended period. This
not only offers job security, but also a depth of experience
that is not so readily achieved if working on several shorter
projects.

BEING OPEN TO DIFFERENT EDUCATION

AND EXPERIENCE

It remains quite common to see highly competent candi-
dates sifted out of the interview pile because they do not
meet specific education or experience requirements consid-
ered essential to the role. And the same happens in reverse,
too —well-qualified candidates are put off applying because
they don’t have a master’s degree in renewable energy or sus-
tainable engineering, for example, despite having worked
in the sector for the best part of a decade.

The industry regularly talks about the potential to
bridge the skills gap by filling roles with candidates from
adjacent sectors such as technology, oil and gas, and power,
but we won’t be able to make this happen at scale if we
don’t become more open minded about the backgrounds of
candidates that we interview. Every job description should
be thorough to ensure everything that is labeled essential
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There is an increasing overlap in skills between the renewables and
technology sectors. (Courtesy: Shutterstock)

is indeed essential and could not possibly be achieved any
other way.

OFFER CERTIFICATION AND TRAINING

TO SUITABLE CANDIDATES

Many candidates from adjacent sectors have a wealth of
complementary skills that would make them an ideal fit
for offshore wind but naturally do not have the right Global
Wind Organization (GWO) certificates to do so. The package
cost for all five mandatory safety courses is more than a
thousand pounds, which is prohibitive to some would-be
applicants.

Industry initiatives that ease the burden of certification
on the worker are welcomed. For example, GWO’s Safety
Training Access program allows qualifying workers with
existing certification to follow a fast-track route rather than
undertake the full mandatory training. However, offering
certification as part of all appropriate recruitment drives,
and particularly for positions that are renumerated via
payroll, would significantly boost the number of potential
candidates applying.

Structural engineering roles are another good example.
The principles for designing an oil and gas jacket foundation
are not all that dissimilar to those for an offshore substation
or wind-turbine generator (WTG) for an offshore wind proj-
ect. Recruits may need support with learning new software
or adhering to specific industry or geographic standards,
but at the core, structural engineering is still structural
engineering.
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As offshore wind’s footprint expands globally, it is essential that
companies upskill local workforces to ensure global standards for
safety and quality are adhered to. (Courtesy: Shutterstock)

Across the renewables industry, creating an ample pipe-
line of talent remains a work in progress, with the pressure
set to increase as markets grow in line with global ambi-
tions. Hiring managers will need to push on every open
door to attract candidates into the sector and evolve their
hiring strategies to support efforts to do so.

ABOUT THE AUTHOR
Jordan Mason is the contract recruitment manager for Airswift.
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IN FOCUS TURBINE MAINTENANCE

WIND-TURBINE
FIRE RISK:

THE TIME TO ACT IS NOW

Figures on the
likelihood of a
wind-turbine fire
range between 1in
2,000t01in 7,000
turbines. (Courtesy:
Firetrace)




Industry attitude toward managing avoidable problems such as
fire damage lacks rigor, but the time to change this attitude is now,
on the eve of historic development in the wind sector.

By ROSS PAZNOKAS

ind turbine fires are relatively rare. But when
turbines do catch fire, the ensuing spectacle of
rotating flames and falling debris is impossible
to ignore.

Less transparent, though, is industry-wide data on de-
tails such as how many turbines burn down and the full cost
of damages when they do. Most often, these facts are known
only to insurers and project owner-operators.

The recent fire to a Vestas V90 2MW turbine at Galgen-
berg wind farm in southwestern Germany -- for which, in
the absence of lightning, investigators have so far struggled
to identify the cause -- brings the wind sector’s lax attitude
to controllable risks under the microscope once again.

As this and other recent incidents have shown, once a
turbine catches fire, there is little authorities can do but
try to secure the area from flaming debris and monitor the
flames as they burn themselves out.

Again, this is not an isolated occurrence. Mere days later,
a Senvion turbine caught fire at Cullerin Range wind farm
in New South Wales with investigations yet to understand
the cause. And in late October 2022, a Vestas V110-2.0 tur-
bine caught fire at Diamond Trail wind farm in Iowa County.
In this instance, the flames spread to the field below, and
several other turbines had to be taken offline for additional
inspections to assess the fire risks, which lead to further
disruption and lost revenue.

The question that will increasingly be asked of the wind
industry, as it continues to grow, is what measures are being
taken to avoid preventable losses like these?

While it is true that learning the specific cause of a tur-
bine fire can prove difficult, expensive, and time consuming,
understanding how these assets can be protected from this
risk, and acting upon this knowledge, is not.

WHO IS TAKING RESPONSIBILITY?
The key obstacle to mitigating avoidable risks is the assump-
tion that responsibility falls elsewhere in the supply chain.

The time and financial constraints pressing developers
are such that to install fire suppression technology at the
manufacturing stage is not a priority, even though it is avail-
able. Additionally, project owner-operators tend to assume
fire risk has been “designed out.” Experience shows this is
not the case; it has merely been passed on to the owner-op-
erators who need to retrofit the appropriate technology to
protect their assets.

With owner-operators deferring responsibility of fire-
risk management to developers, and vice versa, it is too
often the case that risks are not managed at all. The result
is an implicit attitude that the insurer will shoulder the
costs if a fire indeed occurs. While more insurance capital
is flowing into the market, the market is also hardening in

response to increased losses. Thus, owner-operators who are
seen to be passing the tab onto insurers are at the mercy of
underwriters increasing premiums accordingly.

Not only that, but the more the insured lean on insur-
ance to pick up their risks, the greater the possibility that
insurers will move to increase deductibles and remove
coverage for lost revenue during periods of downtime in
order to re-balance underestimated renewable energy risk
portfolios. Since the average downtime after a wind-turbine
fire is approximately 12-18 months, this could reach up to
$1 million per affected turbine.

Legislation also has a role to play in ensuring wind
energy assets are adequately protected from fire. At pres-
ent, there is very little standard legislation that mandates
fire-safety precautions specifically for the wind sector.

In places such as Ontario, Canada, where some policies
exist to enforce the use of vetted risk protection technolo-
gies, this is very much the exception rather than the rule. It
is far more often the case that fire-safety features, though
recommended, are left to the discretion of the owner-op-
erator. Given that this comes at a cost, albeit less than the
rounding error in renewable project budgets, the odds are
increasingly stacked against the necessary management of
fire risk.

All things considered, the lack of collective responsibility
taken by key stakeholders in the wind sector to implement
the requisite safety features is concerning, particularly
ahead of an expected period of expansive growth.

HOW CAN OWNER-OPERATORS

TAKE RESPONSIBILITY?

Project owner-operators can play a pivotal role in changing
the way in which the industry approaches fire risk manage-
ment both in existing assets and in future assets.

In the case of the Vestas V90 turbine, the wind-farm
operator, Windpark Saar, speculates that an issue with the
braking system may have caused the fire. This, and other
failures, are unexpected in a model that is only 7 years
old. This incident serves as an example of how unpredict-
able problems can lead to catastrophic fire damage and
demonstrates how this risk can only be effectively man-
aged by the installation of a clean-agent fire-suppression
technology.

Regardless of age, wind turbines are high-voltage ma-
chines that produce a lot of heat and are subjected to harsh
weather conditions. Degradation and maintenance needs
are to be expected. High-voltage cabinets, transformer
rooms, brake and slip rings are all routinely checked for
signs of wear, but not all of these parts are protected from
fire risk even though they can be easily equipped with the
technology.
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As it stands, fire-suppression systems are nearly always retrofitted after a fire incident, rather than proactively ahead of an event. (Courtesy:
Firetrace)

Currently, the industry focus is on building bigger wind
turbines with more capacity - the most recent being a colos-
sal 18 MW wind turbine released in China. However, even as
the designs of new turbines increasingly upgrade the power
production of the asset, there is no reason for owner-oper-
ators to believe their models will be equipped to mitigate
risks such as fire. In fact, the only way they can be assured
of this with new assets is by requesting that designers in-
corporate the relevant safety features and factor that into
their expenditure.

Precise figures on the likelihood of wind-turbine fire
range between 1 in 2,000 to 1 in 7,000 turbines depending
on who you ask, but the salient point is this threat exists
and affects turbines every year.

As it stands, fire-suppression systems are nearly always
retrofitted after a fire incident, rather than proactively
ahead of an event. Considering the cost of the lost asset,
loss of revenue due to downtime, and the insurance increase
per turbine after a fire event, this is equivalent to shutting
the stable door after the horse has bolted. And this is before
considering the impact of reputational damage and disrup-
tion to day-to-day business operations.

And so, the proactive installation of fire-suppression
technology, either at the manufacturing stage or as fleet
retrofit projects, represents a proactive and cost-effective
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way for owner-operators to manage their risks and protect
themselves against significant potential losses.

WHICH OTHER INDUSTRY STAKEHOLDERS

CAN HELP DRIVE CHANGE?

The loss of an asset to fire has direct implications for insur-
ers. It isn’t just the potential $9 million claim for cleaning
up and replacing a damaged turbine, but the business inter-
ruption and lost revenue on top of that, which could amount
to as much as $2,000 a day.

According to data from GCube, a leading underwriter for
renewable projects, insurers have seen a 38 percent increase
in business interruption claims since 2016. As the price of
premiums rise in response to this, there is a concern that
this does more to consolidate, rather than deter, the atti-
tude that the bill for fire damage can just be passed onto
the insurer.

A possible middle-ground here would be for insurers to
incentivize the retrofitting, or “opt-in” at the manufactur-
ing stage, of fire-suppression systems with decreased premi-
ums or lower deductibles for the project owner-operator to
reduce the volume of annual claims related to fire.

With proven and bankable clean-agent fire detection
and suppression solutions available in the market, it makes
sense for insurers to encourage the insured to take up the



option to protect themselves against
the worst-case scenario. This is already
the case in more mature industries
open to fire risk, such as manufactur-
ing and machining, where insurers
are offering discounts when sufficient
risk-protection technology is proven to
be in place.

HOW GOVERNMENTS CAN TAKE
RESPONSIBILITY

Government policy can play a power-
fulrole in a unified industry approach
to managing fire risk, too.

In a moment where wind projects
are being deployed at a historic rate
around the world to meet net-zero tar-
gets, governing bodies can ill-afford
the reputational damage that comes
with wind-turbine fires.

In spite of this, across much of
North America, there is no mandate
for even so much as a fire-risk assess-
ment for wind-farm owner-operators,
let alone fire-suppression systems. And
though countries in Europe, such as
Germany, have brought in such mandates in recent years,
the stipulations of that legislation still leave room for own-
er-operators to interpret the risks and make their own
decisions — as opposed to having legislation that directly
dictates the behaviors and actions needed to protect the
lives and livelihoods of the technicians and the community.

The wind sector in the U.S. has yet to introduce strict
regulation, and it currently abides by the National Fire
Protection Association 850 code that applies to all forms
of power generation. This offers a set of recommendations
but no requirements. As the sector primarily operates on a
utility scale, it will only be a matter of time before strong,
uniform guidelines surrounding fire risk are required.

What are the consequences of failing to change the in-
dustry’s current attitude to fire risk?

According to the research of the International Associa-
tion for Fire Safety Science (IAFSS), there is stubborn reti-
cence to report wind-turbine fires. Going back to the years
between 2006-2010, both The Telegraph and Renewable UK
estimated a total of 1,500 wind-turbine fires. This, in con-
trast to the Caithness Windfarm Information Forum (CWIF)
statistic of 142 reported cases in the same period, indicates
that roughly 90 percent of cases go unreported.

Not only is this approach unsustainable as more wind
projects are commissioned, but it also prevents the industry
from understanding the true level of risk fire represents
and, as aresult of this lack of knowledge, from building the
necessary best practice in response.

To ensure we make the most of this period of growth,
the wind industry must now demonstrate its sustained

I

Government policy can play a powerful role in a unified industry approach to managing fire
risk. (Courtesy: Firetrace)

commitment to safety. Failure to proactively protect against
controllable risks like fire could set us back with the fol-
lowing issues:

¥ Unsafe work environments for on-site personnel.

¥ Unnecessary loss of assets to fire - the cost of which is
often underestimated.

V Additional strain on already stretched supply chain.

V Increased insurance claims, leading to increased pre-
miums, decreased coverages, and/or insurers leaving the
renewables market.

V Increased risk of wildfires in surrounding areas.

V" Reputational loss and public criticism of the industry.

What is essential now is that the sector works collective-
ly to own these risks, rather than assuming someone else
will take responsibility. Ultimately, project owner-operators
need to take the lead and invest in clean-agent fire detection
and suppression systems, but, equally, it is incumbent on
the other stakeholders to encourage this best practice with
incentives and policies.

If all parties work together, the risk of wind-turbine fires
and their numerous safety, financial, environment, and rep-
utational consequences will be drastically reduced — if not
eliminated. -
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ArcVera Renewables contributes to the world’s renewable energy
future by guiding its clients to successful project development and
operational outcomes while accelerating the deployment of wind,

solar, and storage facilities globally.

By KENNETH CARTER » Wind Systems editor

eeping a wind farm up and running is a monumen-

tal task made up of a myriad of smaller — but by no

means less important — tasks. The same is true for

solar, battery, green hydrogen or hybrid renewable
facilities.

ArcVera Renewables keeps a handle on many of those
tasks with experience and expertise that runs deep.

“If you think of anything technical, we probably do it,”
said John Bosche, president and principal mechanical en-
gineer at ArcVera.

Developers, owner-operators, and sometimes turbine
vendors make up the bulk of ArcVera’s client base. The
company’s expertise is applied to all manner of renewable
energy projects globally, and covers from inception — pros-
pecting — through development, financing, and operations.

RESOURCE ASSESSMENT
For wind energy, ArcVera is mostly known for its meteoro-
logical and energy resource assessment speed, fidelity, and
accuracy, according to Bosche.

“That’s kind of our bread and butter,” he said. “But we’re
also involved on the engineering side of things. We do a lot
ofindependent engineering associated with project finance,
including technology risk analysis. We do due diligence re-
lated to mergers and acquisitions or just the sale of a project.
Part of that is we do a lot of wind-turbine technical due
diligence design review.”

Other tasks that ArcVera performs involve failure anal-
ysis as part of a warranty or insurance claim, according to
Bosche.

“Sometimes we even engage as an expert witness in an
arbitration, when those come up,” he said.

POWER PERFORMANCE TESTING

Another major aspect of ArcVera’s expertise is power perfor-
mance testing, according to Bosche, which the company has
been doing since 2001.

“We have a deep bench and a lot of knowledge when it
comes to power performance testing,” he said.

Most of ArcVera’s power performance testing still in-
volves legacy techniques with met masts, though the com-
pany is seeing an increase in testing with Lidar as well;
Lidar was recently approved as a viable option for wind
measurement.

“Lidar can save a good bit of money, and it can make
things easier for sure,” he said. “For sure, it’s an emerging
trend. And, even newer, is doing tests with the nacelle Lidar.
I'was on the standards committee that wrote the standard
for how to take wind measurements using the nacelle Lidar.”

An interesting aspect of wind energy is that the techni-
cal methods used can often come full circle with innovative
advancements, according to Bosche.

“Everything old becomes new again,” he said. “Another
topic I worked on with the standard committee 10 or 15
years ago was doing a test using the nacelle anemometer.
That kind of fell out a favor for a lot of years, but now we’re
seeing renewed interest in doing nacelle anemometer test-
ing.”

Even with its involvement on the technical side of things
on awind farm, ArcVera also has experience in repowering
wind farms, as well as decommissioning them, according
to Bosche.

“We have a financial analyst, so we do financial analysis
that often goes together with the due diligence or project
optimization work we do, such as with hybrid renewables
projects; however, we’re not attorneys; we’re not accoun-
tants; we’re not involved in that part of the commercial side
of the industry,” he said.

DEEP ROOTS

ArcVera has been a company since 2017, but its roots go back
to near the very infancy of commercialized wind energy
in 1979, which means the expertise that makes up ArcVera
spans decades, according to Bosche.

“The vast majority of people on our staff have at least 10
years of experience, and many of us have 30 or more years of
experience,” he said. “But generally, with a few exceptions,
the vast majority of our staff have more than 10 years of
experience, and they are senior, recognizable people in the
industry. This experience leads to insights that many can-
not otherwise benefit from.”

ArcVera then takes that expertise and meshes it with its
clients’ needs, according to Bosche.

“We are responsive to deadlines — we always meet dead-
lines that we commit to,” he said. “And we are flexible. If a
client wants something that’s not quite part of the standard
analysis, the answer is always yes. We’ll do what they need.
We are very attentive to client needs, and that goes along
with that very senior scientific knowledge.”

Bosche also points out that even though ArcVera’s be-
ginnings are in the U.S., the company very much has an
international presence.

“Our roots are in the U.S. and it’s definitely still where
most of our work is, but we have offices now formally
formed in Brazil, South Africa, and India,” he said. “And
from there, we do work elsewhere in South America from
the Brazil office, elsewhere in Africa from the South Africa
office, and elsewhere in Asia Pacific from the India office.
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The 54-MW Ventus Wind project — El Salvador’s first constructed wind project. Located in Metapan, El Salvador, the project was developed
by Tracia Networks and commissioned in July 2021. ArcVera has extensive experience in Latin America and supported the Ventus project with
its technical services expertise from prospecting through development and financing. ArcVera Renewables engages its technical know-how
internationally, with established offices in Sao Paulo, Brazil; Bangalore, India; and Cape Town, South Africa. (Courtesy: ArcVera Renewables)

The Brazil office has been around for over a decade, and it is
a significant portion of our overall business at the company.
The South Africa and India offices are newer and they’re
growing quickly. We are dedicated to the global success of
the renewables business.”

EVOLVING WITH THE INDUSTRY

ArcVera and the companies that make up its history have
definitely come a long way from the beginnings of the in-
dustry, according to Bosche.

“At the very beginning, people literally were measuring
the wind using kites,” he said. “And analysis was done with
pencil and paper or spreadsheets at best. We’ve had to adapt
and evolve, and we’ve actually tried to be thought leaders
and lead the way as methods advanced to better ways of
measuring the wind, better ways of analyzing it with better
computer models.”

For wind flow modeling, for example, ArcVera doesn’t
use linear models or CFD models that don’t properly account
for atmospheric stability, according to Bosche.

“You can kind of trick them into accounting for atmo-
spheric stability, but we use a full physics atmospheric mod-
el called WRE, and it is far and away the most accurate way
of modeling wind flow across the wind site.”

And although other companies use WRF or run meso-
scale models that account for atmospheric stability, ArcVera
runs it at a much higher resolution, according to Bosche.
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N We are flexible. If a client wants
something that’s not quite part of the
standard analysis, the answer is always
yes. We'll do what they need. We are
very attentive to client needs, and that
goes along with that very senior scientific

knowledge. P

“We run it at a 200-meter resolution or better, which is
kind of comparable to the scale of an actual wind turbine,”
he said. “With that resolution, you can really see the vari-
ation of wind across the site at the relevant scale of the
optimization of wind turbine placement.”

The result of that increased resolution means specific
modeling points are included and captured in the model,
where in, for example, a more common resolution of 1 to
1.5 kilometers may miss certain topographical features that
could essentially interfere with a wind farm’s energy pro-
duction, according to Bosche.

“We feel like we really are industry-leading when it comes



towind flow modeling and other types
of analysis,” he said.

ArcVera has also been research-
ing wake modeling, with Bosche
saying the company has done some
cutting-edge research to show that
wakes persist much longer and much
farther than legacy wake models have
suggested in the past, especially with
offshore wind.

And the same can be said with Arc-

Vera’s goal to stay current along the
engineering side of the wind industry,
according to Bosche.

“As I mentioned, I'm on the IEC
committee that writes the standards
for how to do power curve testing, and
I'm regularly meeting with the world’s
best experts on power curve testing
and staying current with cutting-edge
technology, whether it’s nacelle Lidar,
ground-mounted Lidar, etc.,” he said.

“We are staying current with technol-
ogy and even leading the industry to
develop that new technology.”

CUSTOMER NEEDS
Staying on top of that technology also goes hand-in-hand
with staying flexible with customers’ needs, no matter if
those needs involve a common task or something unique
to the client, according to Bosche.

“Sometimes there are recurring tasks; if somebody wants
a bankable wind resource assessment, and it’s in flat terrain
in Kansas, it’s kind of turn the crank but we can usually find
something unique to address — we’ve done that a hundred
times before, and we can do it again,” he said. “But often,
the requests are much more complicated than that —maybe
they don’t have very much wind data collected on site yet,
the terrain and meteorology are complex, or maybe it’s a
site with some unusual ice conditions or something like
that. We always strive to do what the client needs and not
just try to fit their project into a box of a standard product
that we have available. We start with the custom needs of
the client. If there’s something off the shelf or standard
that can work for them, great. But we don’t ever make that
assumption at the beginning of our project.”

OFFSHORE DEVELOPMENT

And as more offshore wind projects grow off the U.S coast,
Bosche said ArcVera is making waves in that development
as well.

“We have a dedicated business development person for
offshore,” he said. “We have engineers with offshore expe-
rience; we have meteorologists with offshore experience.
We’ve tailored all of our meteorological modeling to be rele-
vant for offshore. I mentioned the nacelle Lidar power curve

ArcVera’s CEO and Principal Atmospheric Scientist, Gregory Poulos, at a wind-farm construction
in progress. The ArcVera technical leadership team prefers to engage directly in work in
progress, traveling o project sites as the technical scope of work requires. (Courtesy: ArcVera
Renewables)

testing that we’ve been involved with. That’s the appropriate
way to do a power curve test offshore, so we’re fully set up
and ready to go for doing power curve testing offshore. We
have the pieces in place. We have actually worked on quite
a few offshore projects already, and it’s growing quickly.”

And with those developments, Bosche said he predicts a
very bright future for ArcVera in not just wind, but all across
the renewables sector, solar, storage, and green hydrogen.

“At least for the next 10, 20 years, we anticipate being
very busy,” he said. “Our goal is to — and it’s written into
our culture statement — use our brains to help our clients
accelerate the deployment of renewable energy globally.
That’s our intention always.”

From a consulting firm perspective, Bosche said he has
seen competitors get acquired by multinational consulting
firms, while ArcVera has continued to stay modest in size,
which has been essential to ArcVera’s success.

“We continued to stay nimble while they were growing
and being acquired and consolidating, and that was part
of why V-Bar and Chinook Wind merged back in 2017, so
that we could grow in the face of a consolidating industry,”
he said. “It allows us to do more R&D. That R&D is absolute-
ly critical to innovation and making our customers more
successful. We spend a significant fraction of our annual
revenue on R&D to stay at the forefront of the industry, and
we’ve been able to do that because of scale. And we think it
makes an interesting place for us in the industry as a really
100 percent, renewables-focused, independent consulting
firm, but with the scale to have an international presence
and to do good R&D.” .

MORE INFO arcvera.com

windsystemsmag.com 29


http://windsystemsmag.com
http://arcvera.com

CONVERSATION

Brent Kisling

Executive Director ” Oklahoma Department of Commerce

“(In 12 years,) we went from basically zero
kilowatts of production to now, depending
on how you count it, second or third in the
nation in installed wind-energy capacity.”

While most equate Oklahoma with oil and gas, the state is
actually a leader within the renewable energy sector in the
U.S., with nearly 40 percent of the state’s total electricity
generated from renewable resources. Oklahoma also pro-
duces 68 percent more energy than it consumes. Wind Sys-
tems recently talked with Brent Kisling, executive director of
the Oklahoma Department of Commerce, about Oklahoma’s
renewable energy sector and how its growth has allowed
the state to become a national leader in energy production
and emissions reduction.

” How has Oklahoma’s approach to developing renew-
able energy differed from other states?

The biggest difference for us is the fact that we have his-
torically been a hydrocarbon mining state. The fact that
we have embraced all types of energy the way that we did
is a little unique. The other thing that’s a little unique is,
Oklahoma does best on recruiting businesses and indus-
tries to the state whenever we have a specific focus, and I'll
give you a couple examples: We did this with the aerospace
industry probably 10 to 15 years ago, and we created some
new incentives. We hired a bunch of staff to focus on it,
and now aerospace is our second largest employer —behind
energy — in our state.

But we did the same thing with wind energy about 12
years ago — around 2010 or 2011. We created a bunch of
amazing incentives, hired a bunch of staff that went to ev-
ery trade show, and met with every CEO.

We went from basically zero kilowatts of production to
now, depending on how you count it, second or third in
the nation in installed wind-energy capacity. We do well
whenever we focus on it, and we were definitely focused
on wind energy.
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¥ Nearly 40 percent of Oklahoma electricity comes from
renewables. What steps did the state take in order to
become a leader in the renewables sector?

It started with the incentives where we identified the pro-
duction of electricity from wind generation to manufactur-
ing in our state. We were able to do some specific exemp-
tions on property taxes within the state. That helped us be
very competitive early on, but the cool part of the story, and
again, maybe something that’s unique about Oklahoma, is
that we did create all of those 10 or 12 years ago, but none
of those incentives exists anymore in Oklahoma. We used
to have a whole hallway of staff focused on renewables. We
don’t have to have them anymore because now we have an
established, mature industry that is just building on itself.
We put the infrastructure in first, and now the industry’s
following.

” How do you think other states can emulate Oklaho-
ma’s examples?
Oklahoma wants to electrify the nation. We produce 68
percent more electricity than we use here, so we already
export a lot of that electricity. And with the way it looks like
automobile propulsion is heading, the fact that everything
in your house nowadays seems to be running off of elec-
tricity, I think the two most important things to produce
in the country over the next several decades are going to be
electricity and food. And we do both of those very, very well.
I want to make sure we continue to be competitive, but
also, I know this is about wind energy and about renewables,
but we want to maintain our leadership in the mining of
hydrocarbons as well. We’re top five in natural gas and top
five in crude oil production. We want to maintain that as
well. We truly are an all-of-the-above state.



¥ Was it difficult to convince Oklahomans of the advan-
tages of the renewable energy?

I'would say early on it was difficult, but that changed fairly
rapidly as well. The message that works for Oklahomans on
renewables is not necessarily the discussion about climate
change or even emission reductions, even though we’re one
of the leaders in the nation on that. What folks in Oklahoma
really understand is that early on, most of these wind farms
were built with power purchase agreements. And so you had
some of these major corporations that were coming in and
doing 15- and 20-year power purchase agreements to take
the flexibility of electric pricing out of their proforma. And
when you can get a fixed-rate contract or close to a fixed-rate
contract for 20 years on your electricity, then you're going
to want to move your data center to Oklahoma. You're go-
ing to want to move your heavy manufacturing facility to
Oklahoma. That was where the convincing really happened.

7 What effects has your energy growth had on the local
environment and the economy?

It’s huge for rural Oklahoma and, specifically, for education.
In our state, which is true in a lot of states, but for sure in
Oklahoma, we fund education through local property taxes.
We supplement that in some cases around the state with
state-allocated dollars, but for the most part, most of our
funding comes from ad valorem taxes. Wind energy, that’s
their thing, and if you’re a school district and you can get a
wind farm located in your school district, then you’re prob-
ably going to get a new gymnasium. You're probably going
to get some additional classrooms with better audio/visual
capabilities. You're going to have higher paid teachers in that
district. So on the taxes side, it was huge for local economies.

But the other partis the landowner payments. Every time
one of those turbines is spinning, it’s driving more revenue
down into that dirt that’s going to that local landowner. And
the beauty of wind energy is that you can continue to farm
that field; you can continue to raise cattle. You continue to
have a netincome off of that quarter section of land, and you
can supplement it with those landowner payments. Those
dollars end up going to the local convenience store. They go
to the local retail shops. So, for the areas of Oklahoma where
wind energy landed, it was revolutionary for them.

7 Since you don’t have the incentives in place anymore,
how do you continue to advance that part of renewables
in the state?

By being supportive of transmission coming to the state. We
are very supportive, and that goes through our Oklahoma
corporation commission. They have been very open to al-
lowing for additional transmission to come here, so that we
can generate those electrons and then move them to other
population centers throughout this part of the United States.

I think one of the biggest things that’s going on right
now that will benefit Oklahoma’s economy are some of
these interchange agreements that are happening between
the southwest power pool, for sure to the east and the west.

We haven’t seen a lot of that with ERCOT to Texas, but we
have to the east and the west, and that way we can pump
an electron into the grid in Oklahoma and get it to St. Louis,
get it to the Tennessee Valley Authority, and maybe you can
get that out to the Atlantic and the East Coast. If we can get
more of that to the west, as well, and get over the mountains,
that really opens up a lot of opportunity for us in the state.
I know we have agreements with Alabama Power, so there
are some specific states we do, but most of those early power
purchase agreements were with Anheuser-Busch and Ford
Motor Company and, of course, Facebook and Google and
some of those.

7 Have the net zero goals set by the Biden administra-
tion accelerated Oklahoma’s push for renewables, or is
the state already ahead of the game in comparison?

We feel like we’re already ahead of the game, and the fact
that Oklahoma never did it with a mandate. We did it with
a carrot rather than a whip, and that was very successful
for us.

7 Anything else you’d like o mention that we didn’t talk
about?

I think two points could be made that relate specifically
to wind energy in Oklahoma. You asked about what was
unique about our state, and we did a great job of attract-
ing wind-energy generation of electricity. We haven’t had
a lot of the supply chain that has come in yet. We have the
infrastructure in place, the offload facilities. We have an
inland port here. We have all of the infrastructure in place
to support that supply chain, but we haven’t seen a lot of
that come to the state yet. That’s maybe an important point
that we try to make all the time. It’s one of our big pushes.
The other part of wind energy that relates to the rest of our
economy is that there are a lot of companies now that are
wanting to reduce their carbon footprint. They want to be
able to be secure that they’re going to be using renewables for
their operations, and unlike other states with that much pro-
duction, like we do here, we can make that kind of a promise.

And that’s why you see some of these battery manufac-
turers and automobile manufacturers moving here to the
state. You see green hydrogen production. We had a huge
announcement a couple weeks ago in the southern part of
our state, an Australian company named Woodside that’s
looking to produce green hydrogen, which is going to be
renewables, electrolyzing water in order to pull hydrogen.

We’re getting a lot of attention for those, and who
would’ve known 10 years ago, when we put together this
focus on wind, that that would be one of the unintended
consequences, but it certainly has been. And that’s why
Oklahoma’s the 11th fastest growing state in the nation
right now. That’s why we have a top-10 unemployment rate.
We have a lot of those jobs pouring in here, and it’s because
we focused on the right things 10 years ago. ~

MORE INFO ” www.okcommerce.gov

windsystemsmag.com 31


http://windsystemsmag.com
http://www.okcommerce.gov

TAILWINDS

NEWS ABOUT INNOVATION, MAINTENANCE,
CONSTRUCTION AND MANUFACTURING

Codling Wind Park will require almost 30 percent fewer wind turbines than in the original proposal. (Courtesy: Codling Wind Park)

” CONSTRUCTION

Ireland wind project
will require 30%
fewer turbines

Ireland’s largest Phase One offshore
wind project, Codling Wind Park,
which will be located off the County
Wicklow coast, will require almost 30
percent fewer wind turbines than orig-
inally proposed. The development will
still generate enough renewable elec-
tricity to meet more than 20 percent
ofIreland’s 2030 offshore wind targets.

While the initial estimate for the
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number of turbines required had been
put at a maximum of 140, the project
team said that advances in wind-tur-
bine technology, combined with a
more detailed understanding of the
wind-farm site, means a maximum of
100 turbines will now be required.

It has also been confirmed by Eir-
Grid that Poolbeg in Ringsend will be
the location of the project’s electrici-
ty grid connection with 1,450 MW —
enough electricity to power up to 1.2
million Irish homes — confirmed as
the maximum amount of electricity
it will generate.

Codling Wind Park is a 50/50 joint
venture between Fred. Olsen Seawind

and EDF Renewables and will be about
13 to 22 kilometers off the Co. Wicklow
coast between Greystones and Wick-
low Town.

Feedback gathered from the public
as part of a January and February con-
sultation process will feed into the on-
going development of the project, and
updated proposals will be presented
at a third phase of public consultation
later this year.

“We have made significant progress
since our first phase of public consulta-
tion in March 2021 and we are looking
forward to updating people, in Wick-
low and Poolbeg in particular, and re-
ceiving their thoughts and feedback



When operational the Siemens Gamesa wind turbines will provide enough green electricity to
power around 100,000 homes. (Courtesy: Siemens Gamesa)

on a range of topics, including the de-
sign of the project, the Environmental

Impact Assessment we are working on,
the best way we can deliver benefits to

local communities through the Com-
munity Benefit Fund over the next 20

years and how best we can continue

to engage with the fishing and sailing

communities,” said co-project director

Scott Sutherland.

When developed, Codling Wind
Park will be Ireland’s largest offshore
wind farm. The project is expected
to create more than 1,000 jobs in the
construction phase and 75 new, long-
term jobs associated with its proposed
operations-and-maintenance base at
Wicklow Port.

Subject to all necessary permits
and consents being received, Codling
Wind Park could begin construction
in 2026 and is expected to take two to
three years to complete.

MORE INFO codlingwindpark.ie
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Siemens Gamesa
selected by 0X2
for project in Finland

Siemens Gamesa’s SG 6.6-170 wind
turbine has been chosen for the OX2’s
next project in Finland.

The Niinimaki project will be in
the Pieksamaki municipality in the
Southern Savonia region of the coun-
try and will use 22 SG 6.6-170 turbines,
among the most powerful in the on-
shore wind landscape. With a hub
height of 165 meters, these turbines
will capitalize on strong wind speeds
found in the region. When operation-
al, these wind turbines will provide
enough green electricity to power
about 100,000 homes.

The deal follows a 70-MW deal for
the Riberget project in Sweden signed
with OX2, as the two companies col-

—MALLOY
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The Salamander project is designed to provide the Scottish supply chain with an early capacity development opportunity. (Courtesy: ERM)

laborate to push wind energy forward
in the country.

Once installation is complete, ex-
pected in late 2024, Siemens Gamesa
will also assume maintenance ser-
vices for the project over a 35-year
period.

“Our collaboration with OX2 con-
tinues to grow in the Nordics with
another significant deal in Finland,”
said Clark MacFarlane, CEO for Sie-
mens Gamesa’s onshore operation in
Northern Europe and the Middle East.

“The country is truly stepping on the
accelerator in its drive to promote
wind energy, and we are pleased to
provide leading technology to help
meet its ambitions.”

According to WindEurope, wind
energy accounts for 10 percent of the
country’s electricity, and its objective
is for that to increase to at least 27
percent by 2025 through both onshore
and offshore wind. Finland aims to be
carbon neutral by 2035.

This latest deal in the country
builds on several others that Siemens
Gamesa has collaborated on with part-
ner OX2 since 2016 which total over
700 MW.
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The Siemens Gamesa 5.X platform
has now sold more than 4.5 GW of
sales since its launch, with more than
2 GW coming in this region.

MORE INFO www.siemensgamesa.com
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ERM’s MarineSpace
to lead Salamander
impact assessment

Salamander, a joint venture between
Simply Blue Group, @rsted, and Sub-
sea7, has selected MarineSpace, an
ERM Group company, to lead the en-
vironmental impact assessment (EIA)
for the floating offshore wind project
off northeast Scotland.

As part of the work, engineering
consultant NIRAS has been contract-
ed by Salamander to lead the Habitats
Regulations Appraisal (HRA), and
Brown & May Marine Ltd will provide
commercial fisheries support.

The Salamander offshore wind
project, 35 kilometers off Peterhead,

will be a contributor in delivering
the UK. government’s target of 5 GW
of operational floating offshore wind
by 2030.

The project is designed to provide
the Scottish supply chain with an ear-
ly capacity development opportunity,
enabling it to play a much greater role
in subsequent large-scale floating off-
shore wind buildout.

“This is another milestone in the
development of the project,” said Huw
Bell, Salamander project director. “We
are working with very experienced
companies that are supporting us with
our ambitions in creating a project
that play a significant role in how the
industry delivers floating wind going
forward.”

Salamander will deploy floating
offshore wind technologies to sup-
port the cost reduction and learning
journey needed for the commercial
deployment of floating offshore wind.

Salamander recently awarded
the pre-FEED foundation design to
Ocergy for its OCG-Wind foundation
technology. Salamander is intended to
be progressed through the innovation
track of Crown Estate Scotland’s Inno-
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Ocean Wind’s Scottish wind farm is expected to meet the power requirements of about

650,000 households. (Courtesy: Palfinger)

vation and Targeted Oil and Gas (IN-
TOG) leasing round. The INTOG round
will grant seabed leases through an
auction process, which will be split
into two pots — one for smaller scale
innovation projects of less than 100
MW and one for larger projects linked
to oil and gas infrastructure.

MORE INFO www.erm.com

P CONSTRUCTION

Palfinger to provide
new cranes
to Scotland wind farm

In 2023 Palfinger will deliver 60 of
its new PF120-4 fixed boom cranes to
the Moray West Offshore Wind Farm
in Scotland and one PTM12000 jetty
crane to its Operations & Maintenance
(O&M) base.

Thanks to its long coastline and
ideal wind conditions, Scotland is a
hotspot for the offshore wind industry.
The Moray West offshore wind farm is
in the outer Moray Firth off Inverness.

In addition to the 60 fixed boom
cranes, Palfinger will supply a
PTM12000 jetty crane for Buckie Har-
bour. The commercial port has been
selected as the long-term Operations
& Maintenance (O&M) base and will
be used to support the construction
phase of the Moray West offshore wind
farm and beyond.

The large-scale project is being de-
veloped by Ocean Winds, a 50-50 joint
venture formed by EDP Renewables
and ENGIE. It will consist of 60 wind
turbines, each with a generating ca-
pacity of 14.7 MW.

Once operational, the Scottish
wind farm is expected to meet the
power requirements of about 650,000

are you
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households in Scotland for the next
25 years and thereby contribute to the
county’s targets of achieving net zero
emissions by 2045.

“We are proud that the launch of our
renewed range of fixed boom cranes
allows us to offer our customers and
partners even better performance in
their daily business and that the re-
designed solution is well received by
them,” said Gunther Fleck, Vice Presi-
dent Sales & Service Region Marine at
Palfinger.

“What is more, the delivery marks
the start of a promising partnership
between Palfinger Marine and Ocean
Winds.”

Palfinger’s range of fixed boom
cranes comes prepared for load han-
dling operations with a safe working
load 0f 1,000 kilograms at 3- to 7-meter
outreach in single line operation and
up to 3,000 kilograms at 2.9- to 6.9-me-
ter outreach in double line operation.

MORE INFO www.palfinger.com

on-line condition monitoring for your main step-up transformer
protects your investment and your revenue.
ZTZ is the specialty leader, offering turnkey installation world-wide.
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Sven Utermahlen, CEO of RWE Offshore Wind (left) and Marc Becker, CEO of Siemens Gamesa’s
offshore business (right), at the Danish National Test Center for Large Wind Turbines in

Psterild, Denmark. (Courtesy: RWE)
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RWE signs
Siemens Gamesa
for Denmark plant

RWE is progressing with the deploy-
ment of Denmark’s largest offshore
wind power plant by signing a Pre-
ferred Supplier Agreement with Sie-
mens Gamesa; 72 units of Siemens
Gamesa’s flagship SG 14-236 DD off-
shore wind turbines are planned to
be installed at RWE’s 1,000-MW Thor
project. In addition, a service contract
for the wind turbines is included. All
deliveries are subject to RWE’s final
investment decision.

“With Thor, we will massively
contribute towards Denmark’s ambi-
tious climate targets,” said Sven Uter-
mohlen, CEO of RWE Offshore Wind.

“In order to deploy this offshore proj-
ect, we will rely on our track record of
more than 20 years in offshore wind
and on experienced suppliers, like Sie-
mens Gamesa, which are committed
to working hand in hand with Danish
supply chain companies and the local
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workforce. As RWE, we want to be one
of the key drivers of offshore wind en-
ergy in Denmark.”

“We’re thrilled to collaborate once
more with RWE, and feel particular-
ly encouraged by the signing of the
Preferred Supplier Agreement for the
Thor project,” said Marc Becker, CEO
of Siemens Gamesa’s offshore business.

“Our partnership already encompasses
12 offshore wind projects in both oper-
ation and development, totaling over
5.1 GW of capacity in several countries.”

RWE will build the Thor wind-pow-
er plantin the Danish North Sea, about
22 kilometers from Thorsminde on
the west coast of Jutland. Installation
of the turbines at sea is expected to
begin in 2026. The installation works
are planned to be carried out from the
Port of Esbjerg, Denmark. Both RWE
and Siemens Gamesa intend to use
the skilled local workforce during the
construction and commissioning of
the project, both in the harbor as well
as offshore.

The SG 14-236 DD is Siemens Game-
sa’s flagship offshore wind turbine. It
features a capacity of almost 15 MW
and a 236-meter diameter rotor with

an astounding swept area of 43,500
square meters.

For the operation and maintenance
of Thor, RWE will set up a service base
at the port of Thorsminde. RWE in-
tends to contribute to the local econo-
my and community by creating up to
60 permanent jobs. This includes tech-
nicians, engineers, nautical personnel
as well as crew for the service vessels.

With a planned capacity of 1,000
MW, Thor will increase Denmark’s
share of electricity produced from
renewable energy sources and help
to reduce the country’s carbon emis-
sions, in line with the European Green
Deal. Once fully operational, which is
planned to be no later than the end of
2027, RWE’s Thor offshore wind power
plant would be capable of producing
enough green electricity to supply the
equivalent of more than one million
Danish households.

MORE INFO thor.rwe.com

P INNOVATION

Vestas Denmark
prototype turbine
produces first kWh

Vestas has finalized installation of
the V236-15.0 MW prototype turbine
at the @sterild National test center
for large wind turbines in Western
Jutland, Denmark. The prototype has
successfully produced its first kWh of
power and will now undergo an ex-
tensive test and verification program
to ensure reliability before full type
certification and serial production
begins.

“This is a great step forward in our
ambition to accelerate the green energy
transition and it is a major milestone
for Vestas and our partners,” said An-
ders Nielsen, Vestas Chief Technology
Officer. “Colleagues across Vestas have
worked very hard and collaborated
closely to ensure the rapid progress in
developing and assembling the V236-
15.0 MW prototype, and this achieve-
ment is a testament to the dedicated


http://thor.rwe.com

Vestas has announced preferred supplier
agreements for the V236-15.0 MW turbine
for a total of more than 8 GW in five different
markets. (Courtesy: Vestas)

work of the many Vestas employees
involved. With this wind turbine we
set new standards for technological in-
novation, industrialization and scale
across renewable energy to create a
sustainable offshore wind industry.”

The prototype development and
assembly work has taken place across
Vestas’ R&D and production sites in
Denmark. The blade molds have been
developed at Vestas’ blade factory in
Lem and the 115.5-meter prototype
blades have been manufactured at
Vestas’ offshore blade factory in Nak-
skov. The prototype nacelle has been
developed and assembled at the off-
shore nacelle factory in Linde port of
Odense. The test program for the gen-
erator, converter, and grid system in-
tegration has already started at LORC
test facility in Denmark.
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With a swept area exceeding 43,000
square meters, the V236-15.0 MW
moves the boundaries of wind-ener-
gy production to about 80 GWh/year,
enough to power about 20,000 Europe-
an households and displace more than
38,000 tons of CO2 every year.

The V236-15.0 MW is designed to
perform while reducing the number of
turbines at park level, strengthening
the project business case. The globally
applicable offshore turbine offers 65
percent higher annual energy produc-
tion than the V174-9.5 MW, and for a
900 MW wind park it increases pro-
duction by five percent with 34 fewer
turbines. It offers partial-load produc-
tion, resulting in a more stable energy
production, and a capacity factor over
60 percent depending on site-specific
conditions.

Launched in February 2021, Vestas
has until now announced preferred
supplier agreements for the V236-15.0
MW turbine for a total of more than 8
GW in five different markets.

MORE INFO www.vestas.com

PV INNOVATION

Russelectric
highlights
EMO switches

Russelectric, a Siemens business, a
manufacturer of power control sys-
tems and automatic transfer switches,
is highlighting the external manual
operator (E.M.O.), a standard feature
of the Russelectric® RTS-03 Series and
RTS-30 Series of open-transition auto-
matic transfer switches, a line of 480
VAC 30-cycle and 3-cycle UL tested
switches available in the market today.
The unique External Manual Operator
feature enables easy, safe, and quick
manual transfer with the door fully
closed, reducing downtime and the
risk of arc flash injuries.

With the external manual operator,
the manual transfer process is faster
for both the preferred and the alter-
native power sources, and no special
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In a pilot project, TOV NORD is using drone support for the end-of-warranty inspection.

(Courtesy: TUV NORD)

3

External Manual Operator
(EMO)

The EMO design enables manual transfer
with the door fully closed. (Courtesy:
Russelectric)

procedures are required to ensure
the system is de-energized during the
transfer operation.

The External Manual Operator uses

the same Russelectric transfer mech-
anism as the automatic electrical
operator. During an open-transition
transfer, the contact mechanism is
locked in position until an over-center
position is reached. Preloaded springs
then instantaneously open the closed
contacts (quick-break) and instanta-
neously close the open contacts (quick-
make) with only a momentary break
in between.

This quick-break design along with
rapid arc quenching features provide
for rapid arc interruption, under max-
imum voltage and amperage, reducing
contact erosion and overheating to ex-
tend useful life. Russelectric transfer
switches have the highest 480 VAC
3-cycle closing and withstand ratings
of any switches available today.

MORE INFO www.russelectric.com
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When it is installed, the Vestas/ENGIE project will be the largest wind project in Latin America. (Courtesy: Vestas)

¥V MAINTENANCE

TUV NORD pilot
project uses drones
for turbine inspection

In a pilot project for a European wind
turbine manufacturer, TUV NORD is
using drone support for end-of-war-
ranty inspection. The entire concrete
tower is photographed by drone; expe-
rienced TUV NORD experts later eval-
uate the images. In the medium term,
an automated image recognition
system is also to be used, which will
pre-sort images with conspicuous fea-
tures on the basis of extensive training
data so that the experts can view and
evaluate the images in an even more
targeted manner.

“Initially, small cracks and spalling
can later lead to critical damage in the
concrete structure,” said wind-energy
expert Michael Lange, who is respon-
sible for remote inspection projects
for renewable energies at TUV NORD.

“That is why it is important to assess
any anomalies on the tower before
the end of the warranty period so that
they can be repaired.”

Using drones for this inspection
simplifies image capture and also
means greater occupational safety, as
no additional skilled personnel with
rope access technology have to be de-
ployed, according to Lange.

“We are also working on a system
that will allow the drone to fly auton-
omously up the tower, so that jobs can
be completed in less time,” he said.

“We use digital technologies such
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as drones or new software solutions to
make services more efficient or safer,’
said Alexander Ohff, TUV NORD’s exec-
utive vice president of the renewables
segment. “Pilot projects evaluate the
benefits in practice.”

Using the drone-based inspection,
34 of the manufacturer’s wind tur-
bines have already been assessed this
year. The results have been validated.
Now, the procedure is being extended
to additional sites. Talks are under way
with other manufacturers and wind
farm operators.

.

MORE INFO www.tuev-nord-group.com

”» MANUFACTURING

Vestas gets
repowering order
for U.S. wind project

Vestas has received a 73-MW order to
repower an undisclosed wind project
in the U.S. The order consists of 33
V110-2.0 MW wind turbines in 2.2 MW
operating mode, which will replace
the site’s current technology.

The order includes supply, delivery,
and commissioning of the turbines, as
well as a 10-year Active Output Man-
agement 5000 (AOM 5000) service
agreement.

Turbine delivery begins in the third
quarter of 2023 with commissioning
scheduled for the fourth quarter of
2023.

MORE INFO www.vestas.com

”» MANUFACTURING

Vestas, ENGIE
expand partnership
on Brazil wind farm

Vestas and ENGIE Brasil Energia SA
are expanding a partnership, with
the 288-MW order of 64 units of V150-
4.5 MW wind turbines for the Serra de
Assurud wind farm in Gentio do Ouro
in the state of Bahia, Brazil.

Both companies signed an agree-
ment to implement the largest wind
projectin Latin America that, once ful-
ly installed, will have a total nominal
capacity of 846 MW.

Vestas will also deliver a 25-year Ac-
tive Output Management 5000 (AOM
5000) service agreement. This agree-
ment will optimize energy produc-
tion while also providing long-term
business case certainty.

“It is a pleasure to work in partner-
ship with ENGIE Brasil Energia and
reinforce the joint commitment to
facilitate and accelerate the energy
transition in Brazil,” said Eduardo Ri-
cotta, President of Vestas Latin Ameri-
ca. “At Vestas we will continue working
to contribute to the development of
the Brazilian energy matrix based on
wind energy and closely with our part
ners to continue developing large-scale
projects such as the Serra de Assurud.’

The delivery and commercial oper-
ation of Serra do Assurua is estimated
to start gradually from the second half
of 2024 .

3

MORE INFO www.vestas.com
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ARE WE FACIN
A RENEWABL
ENERGY BOOM

According to the
International

Energy Agency
(IEA), renewable
energy made up
26 percent of
the global power
generation mix in
2020. (Courtesy:
Shutterstock)



With decreasing costs, government incentives, and
environmental concerns driving the use of renewable energy,
there are still potential challenges to be faced in order to meet

global net-zero goals.

By KATIE COLLINS

enewable energy has been gaining momentum in
' recent years as a viable alternative to traditional fos-

sil fuels. From solar and wind power to hydro and

geothermal energy, more and more countries are
turning to renewable sources to meet their energy needs.
The use of renewable energy has been growing at a rapid
pace, and many experts believe we are experiencing a re-
newable energy boom.

The current state of renewable energy can be seen in
the increasing percentage of renewable energy in the glob-
al-energy mix.

What does this mean? It means we are indeed facing a
renewable energy boom, and the increasing demand for
renewable energy, cost decreases, government incentives,
and environmental concerns are the main drivers of this
boom. Whatis the impact of this boom on the economy, and
what does it mean for the future?

THE GROWTH OF RENEWABLE ENERGY

The growth of renewable energy can be seen in the increas-
ing amount of renewable energy being produced and used
around the world. According to the International Energy
Agency (IEA), renewable energy made up 26 percent of the
global power generation mix in 2020. This means 26 percent
of the energy used to power homes, businesses, and factories
came from renewable sources such as solar and wind power.
This is an increase from 24 percent in 2019. The IEA also
predicts the use of renewable energy will continue to grow,
reaching 30 percent by 2025 and 35 percent by 2030.

There are several factors driving this growth in renew-
able energy. One of the main factors is renewable energy is
becoming less expensive to produce. This is especially true
for solar and wind energy. As technology improves and econ-
omies of scale are achieved, it becomes cheaper to produce
and install solar panels and wind turbines.

Another factor driving the growth of renewable energy
is government incentives. Many governments around the
world are offering financial incentives to encourage the use
of renewable energy. This can include tax breaks, subsidies,
and other financial incentives.

Finally, environmental concerns are also playing a role
in the growth of renewable energy. Climate change and air
pollution are serious concerns, and many people and orga-
nizations are choosing to use renewable energy as a way to
reduce their carbon footprint and help the environment.

THE IMPACT OF RENEWABLE ENERGY
ON THE ECONOMY

The growth of renewable energy is having a positive impact

on the economy. One of the main benefits is job creation.
The installation and maintenance of renewable energy
systems, such as solar panels and wind turbines, creates
jobs in engineering, construction, and manufacturing. Fur-
thermore, the development of renewable energy sources can
alsolead toregional economic development, as it can attract
investment and create jobs in areas where renewable energy
is being produced.

In addition to job creation, renewable energy can also
lead to economic growth. As more renewable energy is
produced, it can help reduce the cost of energy, which can
in turn lead to increased economic activity. This can be
especially beneficial for businesses and industries that are
energy-intensive.

Another factor driving the growth of renewable energy
is government incentives. Many governments are offering
financial incentives to encourage the use of renewable ener-
gy. This can include tax breaks, subsidies, and other finan-
cial incentives. For example, in Missouri, there are several
solar incentives available for residents and businesses to
install these systems, such as a state tax credit, grants, and
net metering policies. Also, in Germany, the government
provides feed-in tariffs for wind energy, which guarantee
a fixed price for electricity generated by wind power; this
has been a key factor in the country’s success in developing
wind energy.

While there are many economic benefits to renewable
energy, there are also potential challenges. One of the main
challenges is the need for investment in infrastructure. To
meet the growing demand for renewable energy, significant
investments in new renewable energy systems and infra-
structure will be required. This can be a significant cost,
especially for countries and regions just starting to develop
their renewable-energy systems.

Another potential challenge is the impact on traditional
energy industries. As renewable energy grows, it can lead to
adecline in demand for fossil fuels and nuclear energy. This
can have a negative impact on industries heavily dependent
on these energy sources.

The impact of renewable energy on the economy is most-
ly positive, but it is important to keep in mind the need for
investment in new infrastructure and the potential impact
on traditional energy industries. Also, government incen-
tives play a major role in promoting the use of renewable en-
ergy and it varies from country-to-country and state-to-state.

THE FUTURE OF RENEWABLE ENERGY
The future of renewable energy is bright, with many ad-
vances in technology and research taking place. One of the
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The growth of renewable energy is having a positive impact on the economy. One of the main benefits is job creation. (Courtesy: Shutterstock)

most promising areas of research is in the field of energy
storage. As renewable energy sources such as solar and wind
are intermittent, energy storage systems are needed to en-
sure a stable and reliable energy supply. Advancements in
battery technology, such as the development of lithium-ion
batteries, have made energy storage more efficient and
cost-effective. Another area of research that holds promise
is the development of new renewable energy sources. For
example, researchers are working on developing new ways
to harness the power of the ocean, such as wave and tidal
energy. Additionally, advances in bioenergy, using biomass,
are being made to produce electricity, heat, and biofuels.

Overall, the future of renewable energy is promising,
with many new technologies and research developments
taking place that will help to make renewable energy even
more efficient, cost-effective, and reliable.

The use of renewable energy is expected to keep in-
creasing. Furthermore, many countries are committing to
achieve net-zero emissions by the middle of this century,
which means a significant increase in renewable energy is
required to reach this goal. This will also lead to a greater
demand for energy storage systems, which will be crucial to
make renewable energy reliable and more accessible.

CONCLUSION

We have seen that the use of renewable energy is increasing
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globally, driven by a combination of decreasing costs, gov-
ernment incentives, and increasing concern for the envi-
ronment. The impact of renewable energy on the economy
has been mostly positive, with job creation and economic
growth being some of the main benefits. However, there are
also potential challenges such as the need for investment in
new infrastructure and the potential impact on traditional
energy industries.

The future of renewable energy is bright, with many new
technologies and research developments taking place that
will help to make renewable energy even more efficient,
cost-effective, and reliable. Governments play a crucial role
in promoting the use of renewable energy, and different
incentives and regulations are in place in various countries
and states.

The renewable energy boom is a positive development
that has the potential to bring many benefits to the econ-
omy and environment. It is important to continue to sup-
port the growth of renewable energy and invest in new
technologies to ensure a sustainable and reliable energy
future.

ABOUT THE AUTHOR

Katie Collins is with EcoWatch.com, a site focused on publishing
science-based content on environmental issues, causes, and
solutions.
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American Clean Power is the
voice of the clean power industry
that is powering America's future,

providing cost-effective solutions
to the climate crisis while creating
jobs, spurring massive investment
in the U.S. economy and driving
high-tech innovation across the
nation. We are uniting the power
of America's renewable energy
industry to advance our shared
goals and to transform the U.S.
power grid to a low-cost, reliable
and renewable power system.
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