4 __E.,_ ﬂ_
A

{
A g g
E%E -

L
it __%__E ._E_;_.h._l_____ __.,E_E_—E; __ _
| =—V”§_.= .

= Wl N

IN FOCUS

\ 4.*. W r o ‘.,u w‘ 18

25

¥
e
£y
___\.

' PROFILE

.

s

==

i __.______.__ MY

JULY 2023

windsystemsmag.com



http://windsystemsmag.com

5 AWG

AMERICAH WIRE GROUP
EMPOWERING A BETTER WORLD

\' -
-
) >~
=
N

ERING YOUR

EMP
M e



http://www.buyawg.com
mailto:sales@buyawg.com?subject=Referred by Wind Systems

i IUIAMSHE

FORM EHGIHEERIHG OOI!P

@ ﬂ% in 1922, WFEC has evotved over the decades, becoming the most
trusted name in the geotechnical support industry.

Along with our original product line of Concrete Form Hardware,

our Rock, Soiland Concrete Anchors, Micropiles, Post Tensioning

and Wind Turbine Foundation Systems featuring our fully

threaded steel bars are the trusted industry standard, Excellent

616.866.0815 customer service and extensive technical know-how are what
williamsform.com | you canexpect from our next 100 years!



http://williamsform.com

Wl Ty

CONTENTS

” PROFILE

Barr Engineering Co. provides crucial
engineering and environmental

CABLES FOR capaiesois e newing-
WIND-POWER renewables. 20
COLLECTION

SYSTEMS

Medium-voltage underground distribution

IN FOCUS

cable allows for the low-loss transport
of electric power generated by wind-
collector arrays.

WIND-TURBINE CONSTRUCTION
SAFETY TIPS » CONVERSATION

10 ways employers can help protect workers Matt Roberts, director, business
from a variety of hazards and reduce the risk development, renewable energy

of accidents and injuries on the job. 16 technologies at Emersan, discusses
OEM and retrofit solutions 24

2 JULY 2023 THE COVER SHUTTERSTOCK




1S09001:2015
\ o @®  SINCE19%
S 591000
~ 7 SINCE 1998

ES

INGI'I = NIST SP 800-171

TO 200 " (COMPLIANCE UNDER
DEVELOPMENT)

D =

Fast Quotes. Fast Delivery.

All Metals & Forge Group produces a
wide variety of forged products including
gear blanks, large flat & hex bars,
blocks, flanges, discs, hubs, flanged
shafts, step shafts, cylinders & sleeves.

We can produce forged rings in
diameters up to 200 inches for steel
alloys and up to 80 inches for other
metals, with wall thickness ranging
from 2 inches and up and weight up
to 80,000 Ibs.

We manufacture high-quality open die
forged seamless rolled rings in ferrous
and non-ferrous metals including:

OPEN DIE FORGINGS & SEAMLESS ROLLED RINGS carbon steel, alloy steel, stainless

| I I, titanium, aluminum
IR L Steel tool steel, titanium, aluminum,

copper, nickel, cobalt & special alloys.
PHONE: 973.276.5000
CANADA: 416.363.2244 Contact one of our forging sales

STEELFORGE.COM specialists at sales@steelforge.com

for your fast quote today.


mailto:sales@steelforge.com?subject=Referred by Wind Systems
http://steelforge.com

SECTIONS

July 2023

» THE FUTURE OF WIND

DIRECTION

Equinor selects DORIS for offshore wind, low-carbon projects ¥
American Clean Power names new chief policy officer ¥ ACWA
Power signs deal with Kazakhstan energy ministry

—

EMBRACING THE TRANSITION

Louisiana Gov. John Bel Edwards discusses the strides his state
has made to combat climate change while improving Louisiana’s
economy.

VOLUME 14 ” NUMBER 7

TAILWINDS '

THE BUSINESS OF WIND

” CONSTRUCTION

SMC contracted
for Sofia
wind farm 26

” INNOVATION

ONYX Insight wins grant
to boost blade-sensing
technologies 29

” MAINTENANCE

Rope Partner
acquires Gladiator
Cleaning 30

”» MANUFACTURING

North Star, Alicat team for
offshore wind daughter
craft 34

o o
| | 1 ° o0 _°
AMERICAN oo Canacion Renewable | Associaton cona
c L E A N ° Energy Association de I'énergie renouvelable
i L4 ° . WIND. SOLAR. STORAGE. EOLIEN. SOLAIRI E. STOCKAG 3
POWER “oive
L ]

Wind’

EUROPE

Wind Systems (ISSN 2327-2422) is published monthly by Media Solutions, Inc., 266D Yeager Parkway Pelham, AL 35124. Phone (205) 380-1573 Fax (205) 380-1580
International subscription rates: $72.00 per year. Periodicals Postage Paid at Pelham, AL and at additional mailing offices. Printed in the USA. POSTMASTER: Send address
changesto Wind Systems magazine, P.0. Box 1210 Pelham AL 35124. Publications mail agreement No. 41395015 return undeliverable Canadian addressesto P.0. Box 503 RPO

West Beaver Creek Richmond Hill, ON L4B4R6. Copyright 2006 by Media Solutions, Inc. All rights reserved.

4 JULY 2023



S V¢
O TORK uo<g

~~

NEED A TORQUE WRENCH PUMP?
NEED IT LIGHTWEIGHT?

NEED IT PORTABLE?

NEED IT BATTERY POWERED?

| KNOW A GUY!

WIND ENERGY SOLUTIONS

+ COMPLETE TURBINE SPECIFIC TOOL KITS FOR RENT
* ONSITE TOOLING SUPPORT SERVICES

« COMPLETE OEM TORQUE AND TENSION SYSTEMS

+ ISO 17025 ACCREDITED CALIBRATION SERVICES

* REPAIR SERVICES FOR MOST TOOL MODELS

* TORQUE CONTROL SYSTEMS WITH ONBOARD TRANSDUCER

* BATTERY OPERATED BOLT TENSIOING SYSTEMS

* BATTERY OPERATED HYDRAULIC WRENCH SYSTEMS
* ELECTRIC & BATTERY GEAR TURNING SYSTEMS

* WTG SPECIFIC SELF LOAD INDICATING FASTENERS

* ONSITE DEMO TOOLS AVAILABLE

info@torkworx.com
888.502.WORX

torkworx.com

sales
rental
service
consulting
engineering


mailto:info@torkworx.com?subject=Referred by Wind Systems
http://torkworx.com

FROM THE EDITOR

Wind stronger than ever

ind energy isn’t going anywhere. To all who have spent years devel-
oping ways to harness power from the wind, that statement seems
more than obvious.

Still, there are some doubters out there.

Which makes it all the more interesting when I hear news like this: federal
data showed that wind and solar produced more electricity through May than
coal for the first time, according to an article from Scientific American.

All-in-all, wind and solar generated 252 TW/h during the first five months
of the year.

Some of that shift in power production was due to
the closing of several coal plants, but it also means that
many are realizing that coal can’t compete with green
initiatives that are growing exponentially across the
u.s.

Great news for wind and all renewables. That steady
growth in renewables also means that the products
and services needed to get those turbines built and
spinning are more important than ever.

In our July issue, we take a closer look at two of these topics: wires and
cables and turbine safety.

Our lead inFocus article from American Wire Group’s Michael Joseph
takes a deep dive into using medium voltage cables for wind-power collection
systems and how MV underground distribution cable allows for the low-loss
transport of electric power generated by wind-collector arrays.

Building a turbine comes with a host of safety needs. An article from Online
Safety Trainer runs down 10 tips for employers on how to protect workers from
variety of possible hazards when dealing with wind-turbine construction.

And speaking of turbine construction, make sure you check out our com-
pany profile highlighting Barr Engineering Co. Its crucial engineering and
environmental capabilities are a much-needed service when it comes to de-
signing and building wind assets.

You’ll discover that and much more in this issue. I hope you find it infor-
mative, and please feel free to send me any feedback about what you’d like to
see in future issues. I'm always looking for contributors and good article ideas.

Thanks for reading!

Kenneth Carter, editor

Wind Systems magazine
editor@windsystemsmag.com
(B00) 366-2185, ext. 204
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Green hydrogen plan
incentivizes ‘first movers’

From American Clean Power

The American Clean Power Association (ACP) recently
released a proposed framework to support the devel-
opment of a new green-hydrogen industry in the Unit-
ed States. Hydrogen made with clean power — green
hydrogen — is the most promising solution for decar-
bonizing heavy industrial manufacturing and chem-
ical processes that are essential to the U.S. economy.

The Inflation Reduction Act provides significant
incentives to make green hydrogen cost competitive
with more carbon-intensive forms of hydrogen pro-
duction. There is active debate over the appropriate
structure of the hydrogen tax incentives in the early
years for this new industry.

After significant internal deliberation and en-
gagement with external stakeholders and members,
ACP is proposing an implementation roadmap that
will create a viable green hydrogen industry while
accelerating clean-power deployment and reducing
emissions. The new proposal includes recommenda-
tions on several emissions safeguards advanced by
environmental leaders.

ACP proposes the government limit green-hy-
drogen production incentives to companies demon-
strating they are relying on new, additional sources
of clean electricity to power hydrogen production.
Green hydrogen facilities must also ensure there is a
degree of alignment in time between when clean en-
ergy is generated and the time when a green hydrogen
facility is operated. To ensure these environmental
safeguards, ACP proposes companies must embrace
rigorous constraints on where and when clean-energy
credits can be produced.

These constraints will ensure the emissions in-
tegrity of the increased power demand on the grid
from green-hydrogen production. The strict timing
requirements under the proposal, which align with
the EU’s green hydrogen standards, will take effect
after a limited phase-in period. Under ACP’s approach,
“first mover” projects that start construction before
the end of 2028 receive greater flexibility on the tim-
ing of when clean-energy credits can be produced.
This early flexibility will ensure the green-hydrogen
industry reaches commercial viability and can sup-
port decarbonization.

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

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

go fo www.cleanpower.org

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

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

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

¢ Nationwide fleet maintenance

e Quick response for urgent repairs
* Tower commissioning

* FAA obstruction lighting

¢ Reliable meteorological data
® Thorough documentation
¢ Troubleshooting

¢ Risk mitigation

e Safety compliant

FOR MORE INFORMATION
info@coldsnaptowers.com

"4

Build the future of
manufacturing with us.
sunyvale, CA, that's
manufa |

EXPLORE OPPORTUNITIES AT

NOATHROR GEUMMAN n/manufacturing-careers

windsystemsmag.com 7


mailto:info@coldsnaptowers.com?subject=Referred by Wind Systems
http://www.cleanpower.org
http://windsystemsmag.com
http://ngc.com/manufacturing-careers

DIRECTION

* Equinor has
awarded DORIS
an Owner’s
Engineering
framework for
offshore wind

= and low-carbon
projects.
(Courtesy:




Equinor selects DORIS for offshore wind,
low-carbon projects

Equinor has selected DORIS to provide
owner’s engineering services under a
master services framework agreement
for offshore wind and low-carbon proj-
ects. Across the five-year agreement,
DORIS will provide its expertise in
those energy industries to Equinor
across its project portfolio.

DORIS will deliver services to
Equinor across three central scopes:
the provision of personnel through
secondments; the completion of stud-
ies, reviews, and verifications; and the
completion of engineering scopes such
as design and detailed engineering,
procurement, and project manage-
ment.

Across its support to Equinor’s
fixed and floating offshore wind proj-
ects, DORIS will draw on its substan-
tial owner’s engineering track record,
which isin excess of 6 GW and includes
projects in the UK., Korea and the U.S.
In addition, the wider DORIS Group
will use its 60 years of offshore expe-
rience to scale up low-carbon energy
production solutions for Equinor.

“DORIS is pleased to be awarded the
framework agreement by Equinor,”
said Andrew Baker, DORIS’ executive
vice president of renewables. “With
our established capability in owner’s
engineering services and depth of ex-
perience in offshore wind and low-car-
bon energies, we look forward to en-
abling a net-zero future with Equinor.”

MORE INFO www.equinor.com

American Clean Power
names new chief
policy officer

Frank Macchiarola will join the Amer-
ican Clean Power Association (ACP) as
the organization’s chief policy officer.
Macchiarola now serves as senior
vice president of policy, economics
and regulatory affairs at the American
Petroleum Institute. In his new role at
ACP, he will lead a policy team working

Frank Macchiarola
will join the
American Clean
Power Association.
(Courtesy: American
Petroleum Institute)

to develop the regulatory and legisla-
tive framework necessary to efficiently
deploy the full suite of advanced clean
energy technologies.

Macchiarola joins an executive
team that includes Chief Advocacy
Officer JC Sandberg; Chief Commu-
nications Officer and Sr. Counselor to
the CEO Rosanna Maietta; and Chief
Strategy Officer Jason Clark.

“The clean energy sector is at a piv-
otal moment, and growing our team
to embrace the opportunities before
us will ensure this industry has the
bench strength in place in order to
match the moment,” said Jason Gr-
umet, ACP’s chief executive officer.

“Frank is uniquely qualified to under-
stand the speed and scale we need to
move the organization forward and
will partner with our dynamic team
to make that happen.

“I have no doubt that together, we
will bring both sides of the aisle, and
different constituencies and commu-
nities, together to meet our common
goal, which is an America powered by
clean, domestic energy.”

“The energy industry is going
through a generational change; an
entire sector of the global economy is
being transformed,” Macchiarola said.

“I have spent my career working on
energy policy, and I am eager to get to
work to advance ACP’s commitment to
secure, affordable and clean domestic
energy.l am excited to join the team at
ACP and be a part of the next phase of
the American energy revolution.”

MORE INFO cleanpower.org

ACWA Power signs
deal with Kazakhstan
energy ministry

ACWA Power, a leading Saudi devel-
oper, investor, and operator of power
generation, water desalination and
green hydrogen plants worldwide,
recently announced the signing of
the Roadmap Agreement with the
Ministry of Energy of Kazakhstan and
Samruk-Kazyna, Kazakhstan’s Invest-
ment Development Fund and sovereign
wealth fund, for the 1-GW wind energy
and battery storage project within the
Central Asian country. This significant
milestone provides a clear direction for
processes and paves the way for con-
struction.

“The signing exemplifies the prog-
ress of the 1-GW wind and battery
storage project, setting the stage for
Kazakhstan’s stride toward its clean
energy ambitions,” said Marco Arcelli,
ACWA Power CEO. “The transforma-
tive project will have a profound im-
pact on the country’s socioeconomic
landscape. Our appreciation goes to
the Kazakhstani government and the
visionary leadership of HRH Prince
Abdulaziz bin Salman Al Saud, Minis-
ter of Energy of the Kingdom of Saudi
Arabia, for their unwavering support,
invaluable guidance, and unparalleled
commitment.”

The 1-GW wind project represents
ACWA Power’s entry into Kazakhstan,
and with an investment tag of $1.5 bil-
lion, marks the biggest Saudi invest-
ment in Kazakhstan’s power sector.
The project aims to support national
climate action, and promote sustain-
able development through innovation
and technology integration. With
completion scheduled for 2027, the
development will play a crucial role in
decarbonizing fossil fuel-based power
generation.

Central Asia is ACWA Power’s sec-
ond-largest market in terms of invest-
ments, underscoring the company’s

windsystemsmag.com 9
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The agreement was signed by H.E. Almassadam Satkaliyev, Kazakhstan’s minister of energy; Nurlan Zhakupov, Samruk-Kazyna CEO; Basil
Yernat Duisenbekuly, Zhetysu region deputy governor; and Marco Arcelli, CEO of ACWA Power. The ceremony also had the honor of the presence
of HRH Prince Abdulaziz bin Salman Al Saud, Saudi Arabia’s minister of energy. (Courtesy: ACWA Power)

long-standing commitment to the
region. This endeavor seeks to unlock
new value. It also capitalizes on mis-
sions abatement and energy-transition
opportunities through wind turbines
and battery storage.

MORE INFO acwapower.com/en

Siemens Gamesa
approves capital
reduction

Siemens Gamesa minority sharehold-
ers on June 13 approved a capital reduc-

10 JULY 2023

tion for the remaining 2.21 percent of
shares not held by Siemens Energy in
the Extraordinary General Meeting of
Shareholders, paving the way for a full
integration of both companies.

The capital reduction was approved
by 98.21 percent of the minority share-
holders attending in person or by proxy
(38.88 percent). Approval was contin-
gent on a presence of at least 25 percent
of the minority shareholders with an
approval rate of at least two-thirds. As
a result of the capital reduction, the
shares of the minority shareholders
are redeemed. For that, the sharehold-
ers will receive compensation of 18.05

euros per Siemens Gamesa share, the
same price that was offered in the
original tender offer by Siemens Ener-
gy in 2022. “This is an important step
in preparing for full integration,” said
Christian Bruch, CEO and president of
Siemens Energy, and Siemens Gamesa
chairman. “Besides, the turnaround
program at Siemens Gamesa, Mistral,
needs further rigorous execution, even
though we see first moves in the right
direction.”

“I am pleased that our minority
shareholders are supporting our effort
to fully integrate Siemens Gamesa into
Siemens Energy,” said Jochen Eickholt,


http://acwapower.com/en

The approval paves the way for a full integration of Siemens Gamesa
and Siemens Energy. (Courtesy: Siemens Gamesa)

Siemens Gamesa CEO. “We can now further streamline our
structures so that we can focus 100 percent on improving
our performance and achieving profitability.”

Siemens Energy announced the tender offer to acquire
all remaining shares of Siemens Gamesa in May 2022. The
tender offer concluded in December 2022, and following a
sustained purchase order, Siemens Energy held about 98
percent of Siemens Gamesa shares.

Siemens Gamesa ceased trading on February 14, 2023.
Upon completion of the transaction, Siemens Energy will
have spent a total of 4.05 billion euros to acquire all shares
not previously owned. In line with the target to maintain
a solid investment grade rating, the transaction has mostly
been financed with equity. -

MORE INFO www.siemens-energy.com/us/en.html

Take Your Career
To New Heights

With Composite
Windblade Repair Training

“%

R-5: Composite Windblade Repair

For those responsible for performing
structural repairs to composite wind
blades, this course covers
fundamentals necessary to
performing aerodynamic skin,
core, and tfrailing edge repairs.

R-15: Advanced Windblade Repair

A follow-on to our R-5 Composite
WindBlade Repair course, this course
is for those directly involved in
providing high performance
structural repairs to large area
damage, spars, and fips.

+1.775.827.6568 www.abaris.com
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PowerGuard
medium voltage
reels. MV power
cables unlock the
potential of wind-
collector arrays.
(Courtesy: AWG)

Medium-voltage
underground distribution
cable allows for the low-loss
transport of electric power
generated by wind-collector
arrays.

By MICHAEL JOSEPH

xtruded-dielectric medium voltage (MV) power

cables make up the backbone of underground

power distribution systems. The construction of

MV underground distribution cable provides for

a safe, reliable, and economical method of mov-

ing electricity where the use of overhead lines is
not practical. Transporting power from collector arrays on
awind site is no different. Long-term reliability of wind-site
cable systems connected with MV cables relies on quality
materials and good installation practices.

MYV power cables unlock the potential of wind-collector
arrays. Power generation at the individual turbines produces
a couple hundred volts of electromotive force, which trans-
late to unacceptable energy losses transporting this volt-
age across an installation due to the high currents and the
resistance losses in the power cables. It is a widely known
principle in physics that transporting electricity over long
distances only becomes economical in the kilovolt (kV) range,
with current and subsequently losses decreasing as voltage
is increased. Transformers within the turbines step up the
generation-voltage to distribution-voltage range for trans-
portacross the electrical system. However, as this “transport”
voltage is increased, the electrical insulation of the under-
ground cable must become larger and more expensive. The
design and use of medium-voltage (5 kV-46 kV) cable strive
to strike an economical balance between electrical system
losses and cost of materials.

BREAKING DOWN THE LAYERS
At the core of MV cables is the conductor, which moves the
electricity from point A to B across the system. The conduc-
tor is made from either copper or electrical-grade aluminum,
with aluminum being the predominant conductor type on
wind sites. Although aluminum is not as conductive as cop-
per (approximately 2/3 the conductivity of copper), it is much
lighter and less costly. Since the typical direct burial of MV
cables are not restricted on space, large aluminum conductor
sizes upwards of 1,250 kemil and 1,500 kemil are possible to
achieve a higher ampacity. MV underground cable conduc-
tors can be solid or stranded. Usually, conductors 1/0 AWG
and larger are stranded to maintain flexibility for installa-
tion and handling.

Surrounding the conductor is a triple-layer insulation

windsystemsmag.com 13
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Good installation practices of accessories play as important of a role in long-term cable
reliability. (Courtesy: AWG)

system consisting of an inner semiconductive layer called
the conductor shield, the primary insulating layer, and a
thin outer semiconducting layer called the insulation shield.
The primary function of the insulation system is to keep
the electricity within the conductor. Within the system, the
conductor shield provides for a smooth circular interface
between the conductor and insulation. The conductor shield
also works in tandem with the insulation shield to provide
for a uniform electric field within the insulation layer. The
insulation layer, made from extruded polymer, is typically
made from either cross-linked polyethylene with water-free
retardant additives (TR-XLPE), or ethylene propylene diene
monomers (EPDM, sometimes referred to as ethylene pro-
pylene rubbers or EPR). Both insulation types are not only
good electrical insulators, but the process of cross-linking
makes them into thermosetting compounds. Thermosetting
compounds, once set, do not melt and re-flow, giving the
insulation good thermal stability adequate for the 90°C and
105°C conductor-operating temperature ratings.

14 JULY 2023

The two re-
maining layers
surrounding the
cable core are the
metallic shield
and jacket. The
metallic shield
is in intimate
contact with the
insulation shield
and functions as a neutral cable. The metallic shield is made
from copper with very little exception and comes in several
different configurations depending on application. The out-
er jacket is an environmental protection layer and does not
carry any voltage rating. There are several different materi-
als that jackets can be made from, with linear low density,
medium density, high density, and even cross-linked poly-
ethylene (LLDPE, MDPE, HDPE, and XLPE), being the most
common in wind-site applications.

PowerGuard medium voltage cable.
(Courtesy: AWG)



Medium-voltage underground distribution cable allows for the low-loss transport of electric power generated by wind-collector arrays.
(Courtesy: AWG)

The quality of the insulation system is the most critical
part of long-term reliability and long-life performance. The
insulation of a properly manufactured cable with quality
materials can be considered a homogenous system. The
breakdown strength at any point within the system should
be similar and even indistinguishable from any other points
within the system. Issues in manufacturing, such as con-
taminations or voids within the insulation, or damage from
installation that compromise the integrity of the insulation
shield pose significant risks to performance. In all cases, the
exposure of trapped gasses within voids and defect bound-
aries or the exposure of free air to the high voltage electric
field creates localized electric breakdowns that do not im-
mediately cause the entire cable to fail. The phenomenon
is known as partial discharge (PD). When PD occurs within
a cable, these discharges erode the surrounding insulation
and form carbon structures called electrical trees. These
electrical trees grow within the cable, bringing the high-volt-
age potential from the conductor and the ground plane from
the insulation shield closer together over time. Eventually,
this distance becomes small enough that the increased elec-
tric field strength exceeds the breakdown strength of the
bulk insulation, and a full cable failure occurs.

MV CABLE INSTALLATION

Good installation practices of accessories play as important
of a role in long-term cable reliability. When a cable is pre-
pared for a termination or splice, the metallic shield and
insulation shield are stripped away from the end of the cable.

The termination or splice accessory will “rebuild” these lay-
ers, but great care must be taken to ensure the interface be-
tween the exposed cable insulation and the inner layer of the
accessories are defect-free. Preparation damage, moisture,
and trapped air will all result in PD activity similar to that
of cable insulation defects and damage, significantly reduc-
ing cable life performance. Using accessory manufacturer
instructions, proper tools, and commissioning (ideally with
power frequency PD testing similar to the manufacturing
requirements), cable preparations with correct dimensions,
smooth radial insulation shield cutbacks, proper void filler
application, and defect-free interfaces can be assured for
expected long-term performance.

Medium-voltage underground distribution cable allows
for the low-loss transport of electric power generated by
wind-collector arrays. The high-quality extruded polymer
insulation systems are suitable for the direct burial applica-
tions ubiquitous throughout the wind industry. Both cable
manufacturers and cable installers have their parts to per-
form in the assurance of long-term cable performance. Good
manufacturing and quality control practices help guarantee
that MV power cables are produced defect-free and able to
withstand the rated electric-field potential. Cable installers
are then responsible for applying the cable accessories in
a manner that does not introduce defects at the interfaces
between the cable insulation and splices or terminations. -

ABOUT THE AUTHOR
Michael Joseph is engineering director for American Wire Group.
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Before beginning
. any construction
. or demolition of

wind turbines,
itis crucial

to conduct a
thorough risk
assessment.
(Courtesy:
Shutterstock)




10 ways employers can help protect workers from a variety of hazards
and reduce the risk of accidents and injuries on the job.

By ONLINE SAFETY TRAINER

ind-turbine construction and demolition can be

dangerous if proper safety measures are not tak-

en. There are many hazards to be aware of, such

as falls, electrical hazards, and heavy machinery
operation, and steps that can be taken to ensure the safety
of all involved. According to the Occupational Safety and
Health Administration (OSHA), wind-turbine construction
and demolition is a high-risk industry that requires strict
adherence to safety standards.

To protect yourself and your employees from the poten-
tial hazards of wind-turbine construction and demolition,
it is crucial to conduct a thorough risk assessment, train
workers on the hazards, implement fall protection, properly
maintain equipment, implement electrical safety measures,
establish clear communication protocols, and have emergen-
cy procedures in place.

1 CONDUCT A THOROUGH RISK ASSESSMENT
Before beginning any construction or demolition of wind
turbines, it is crucial to conduct a thorough risk assessment.
Identify the potential hazards, such as falls, electrical haz-
ards, and heavy machinery operation, and determine the
likelihood and severity of injury or
harm. This will help to prioritize the
risks and inform the development of a
safety plan. A risk assessment will en-
able you to identify the hazards and as-
sess the risks associated with the proj-
ect. By identifying the hazards, you can
take steps to eliminate or control them,
which will help to ensure the safety of
workers. It’s also essential to make sure
the risk assessment is kept up to date,
so that new hazards can be identified
and addressed as soon as possible.

2 TRAIN WORKERS ON THE
HAZARDS

All workers involved in wind-turbine
construction and demolition should be
trained on the specific hazards of the
job, including fall protection, electrical
safety, and heavy-machinery operation.
This training should be ongoing to en-
sure that workers are up-to-date on the
latest safety guidelines and procedures.
By providing training, employers can
ensure workers have the knowledge
and skills to work safely, and that they
understand the risks associated with
theirwork. This can help to reduce the
likelihood of accidents and injuries.

3 IMPLEMENT FALL PROTECTION

Falls are a leading cause of injury in the wind-energy indus-
try. To prevent falls, workers should be provided with proper
fall protection equipment, such as harnesses and lanyards,
and be trained on how to use it properly. Additionally, guard-
rails, safety nets, and other fall protection systems should be
installed at heights where falls are a risk. Fall protection is
crucial because falls are one of the leading causes of injuries
and fatalities in the construction industry. By implementing
proper fall protection, employers can help to keep workers
safe and reduce the risk of injury.

4 PROPERLY MAINTAIN EQUIPMENT

Heavy machinery is a common hazard in wind-turbine con-
struction and demolition, which is why it is important to

ensure all equipment is properly maintained. Regular in-
spections, testing, and maintenance of equipment can help

to identify and fix any issues before they become a problem.
This will also help to ensure equipment is functioning cor-
rectly and safely. Employers should also establish procedures

for the safe operation and maintenance of equipment and

ensure workers are trained on these procedures. By properly

Workers should be trained on how to properly use and maintain PPE. (Courtesy: Shutterstock)
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Personal protective equipment (PPE) is essential for protecting workers from a variety of hazards, including falls, falling objects, electrical
hazards, and more. (Courtesy: Shutterstock)

maintaining equipment, employers can reduce the risk of
equipment failure, which can lead to serious accidents and
injuries.

5 IMPLEMENT ELECTRICAL SAFETY MEASURES
Electricity is another major hazard in wind-turbine con-
struction and demolition. To protect workers from electrical
hazards, employers should ensure all electrical equipment is
properly grounded, and electrical panels, switches, and wir-
ing are in good working condition. They should also imple-
ment lockout/tagout procedures to prevent accidental start-
up of machinery during maintenance or repair. Additionally,
workers should be trained on electrical-safety procedures
and the proper use of electrical equipment. By implementing
electrical-safety measures, employers can help reduce the
risk of electrocution and electrical fires.

6 ESTABLISH CLEAR COMMUNICATION
PROTOCOLS

Clear communication is essential for safety on any construc-
tion site, especially when working with heavy machinery.
Employers should establish clear communication protocols,
such as hand signals, to ensure workers can communicate
effectively with each other and with equipment operators.
This will help to prevent accidents and injuries caused by
miscommunication. Additionally, employers should estab-
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lish procedures for emergency communication, such as an
emergency alarm system, to ensure workers can be quickly
and effectively alerted in case of an emergency.

7 HAVE EMERGENCY PROCEDURES IN PLACE
Emergencies can happen at any time, and it is important
for employers to have emergency procedures in place to
protect workers in case of an emergency. This should in-
clude emergency evacuation plans, procedures for shutting
down equipment, and emergency response teams. Employ-
ers should also conduct regular emergency drills to ensure
workers are familiar with emergency procedures and know
how to respond in case of an emergency. This will help to
ensure workers are prepared and can respond quickly and
effectively in case of an emergency.

8 PROVIDE ADEQUATE PPE

Personal protective equipment (PPE) is essential for protect-
ing workers from a variety of hazards, including falls, falling
objects, electrical hazards, and more. Employers should en-
sure workers are provided with adequate PPE, such as hard
hats, safety goggles, harnesses, and fall protection equip-
ment. Workers should also be trained on how to properly use
and maintain PPE. By providing adequate PPE and training
workers on its use, employers can help to reduce the risk of
accidents and injuries on the job.



Safety procedures should be regularly reviewed and updated to ensure they are effective in protecting workers. (Courtesy: Shutterstock)

9 TRAIN WORKERS ON FALL PROTECTION

Falls are one of the leading causes of injuries and fatalities

in the construction industry, and they are especially hazard-
ous in wind-turbine construction and demolition. Employers

should provide workers with fall protection equipment and

train them on how to properly use it. They should also estab-
lish procedures for working at heights and have a fall-protec-
tion plan in place. Additionally, employers should conduct
regular inspections of fall-protection equipment to ensure

it is in good working condition. By training workers on fall

protection and implementing fall protection measures, em-
ployers can help to reduce the risk of falls and fall-related
injuries.

10 REGULARLY REVIEW SAFETY PROCEDURES
Safety procedures should be regularly reviewed and updated
to ensure they are effective in protecting workers. Employers
should conduct regular safety audits, incident investigations,
and safety meetings to identify hazards, review procedures,
and make any necessary changes. By regularly reviewing
and updating safety procedures, employers can help identify
and eliminate hazards and ensure workers are protected
from harm.

In conclusion, wind-turbine construction and demolition
are inherently hazardous operations that require a high lev-
el of safety and caution. By following these 10 tips, employers

can help to protect workers from a variety of hazards and re-
duce the risk of accidents and injuries on the job. These tips

include conducting regular safety audits, providing training

on fall protection, establishing emergency procedures, and

providing adequate PPE. By implementing these safety mea-
sures, employers can create a safer and more secure working
environment for their workers.

It is crucial to remember that safety is a shared respon-
sibility between employers and employees. Employers must
provide the necessary resources and training, while employ-
ees must be willing to work safely, use the provided resourc-
es, and follow established procedures.

Together, employers and employees can work toward a
common goal of maintaining a safe work environment and
ensuring the well-being of all workers. By taking a proactive
approach to safety, employers can help ensure wind-turbine
construction and demolition projects are completed safely
and efficiently.

ABOUT THE AUTHOR
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Barr Engineering Co. provides crucial engineering and environmental
capabilities as well as civil, electrical, and permitting capabilities to its
clients in the wind-energy sector, as well as other renewables.

By KENNETH CARTER » Wind Systems editor

xpert engineering is paramount when installing a
wind turbine, especially when it comes to designing
the asset’s foundation.

With its long history of geotechnical engineering
and environmental review, Barr Engineering Co. has evolved
to assume a leadership position in the world of wind energy.

“Our wind team has taken on thousands of projects across
North America and around the world,” said Nick Palatiello,
power market lead for Barr. “We’ve designed foundations
for nearly half the installed onshore megawatts of wind in
North America and have assisted with environmental review
and permitting at numerous sites.”

MOVING INTO WIND
And that means Barr has been a relied-on engineering
company of record for much of the installed wind in North
America as the company moved into turbine foundation de-
sign in the 1990s and 2000s, according to Palatiello. And as
turbines begin to age out, Barr is finding additional projects
in repowering older assets.

“As sites need repowering, our cli-
ents are coming back to ask us to look
at structural health, to assess wheth-
er their foundations are still in good
condition and can support the larger
turbines and blades — everything that
needs to be done to make them struc-
turally sound for those upgrades,” he
said.

There are several ways in which
older foundations might be modified
to support new turbines, according to
Palatiello, ranging from reinforcing,
repairing, or enlarging the bases to
moving them to new locations.

EEC ACQUISITION
To continue expanding its footprint
into the wind-energy and other renew-
ables sectors, Barr recently brought on
board the employees of Exponential
Engineering Company (EEC) to bolster
its electrical engineering capabilities,
primarily those involving substations,
transmission lines, interconnections,
and battery storage, according to Palat-
iello.

“We’ve been working with EEC for
a number of years, so it means conti-
nuity for our clients and our project
teams,” he said. “EEC brings some

unique capabilities both for owners and developers, par-
ticularly with interconnection studies and design, which is
increasingly needed with projects. EEC also strengthens our
ability to address both the engineering and environmental
requirements and challenges for wind and solar projects. It
also allows us to more confidently say that we have a fully
integrated team to help from the beginning to the end of a
wind project.”

MORE THAN A GEOTECHNICAL FIRM

Even though in the wind arena Barr is mostly known as a
structural and geotechnical firm, Palatiello stressed the
company is much more than that.

“We’ve increased our engineering and environmental
capabilities; we have civil capabilities, electrical capabili-
ties, permitting capabilities — we’re a full-service firm,” he
said. “High Energy Inc. joined Barr in 2019, which expanded
our electrical, structural, and civil engineering services for
substations, overhead and underground transmission lines,
and distribution lines. We really have been investing in that

Barr is a full-service team with engineering and environmental capabilities, civil capabilities,
electrical capabilities, and permitting capabilities. (Courtesy: Barr Engineering Co.)
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To continue expanding its footprint into the wind-energy and other
renewables sectors, Barr recently brought on board the employees
of Exponential Engineering Company (EEC) to bolster its electrical
engineering capabilities, primarily those involving substations,
transmission lines, interconnections, and battery storage. (Courtesy:
Barr Engineering Co.)

power-delivery aspect for the wind market, but we’ve also
invested in site layout, site permitting, and those other dis-
ciplines I think some folks don’t know Barr provides.”

Projects that come to Barr may all have unique variables,
but Palatiello said the company starts all projects the same
way — in the shoes of'its clients.

“We really work to understand the challenges and goals
for each project and each site,” he said. “From our experi-
ence over the decades, we have a deep understanding of the
challenges and opportunities presented with each project,
but we also know that each of them is unique in terms of the
location and the project itself. We work with our clients to
understand their challenges and their goals. We also have a
unique culture; we build our teams to bring in the experts
to address what’s needed for the client. Really, it’s oftentimes
bringing in experts to work across disciplines to deliver the
right technical expertise to the client.”

CHALLENGES WELCOME
Barr thrives on complex challenges, said Palatiello.

“Our experience demonstrates this,” he said. “We’ve
worked at complex site locations, including ones with faults,
fractures, and karst formations, and we’ve also been helping
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As sites need repowering, Barr’s clients need to know whether their
foundations are still in good condition and can support larger turbines
and blades. (Courtesy: Barr Engineering Co.)

establish turbine foundations on mountaintops and former
mining sites, which are now incentivized by the Inflation
Reduction Act.”

The IRA has opened up particular avenues for Barrin the
repurposing of mining sites for renewable energy, according
to Palatiello.

“There’s just an increase in interest in learning if there
are feasible locations to be able to take advantage of those
incentives,” he said.

Throughout its decades-long history — Barr was founded
in Minneapolis, Minnesota, in the 1960s — the company has
focused on helping clients use natural resources responsibly
and practically. As that relates to wind foundations, the com-



pany began providing turbine-foundation designs to M.A.
Mortenson in the 1990s, according to Palatiello.

“We’ve continued to serve not only Mortenson, but much
of the wind industry, since then,” he said.

LEAD FOUNDATION DESIGNER

For all that time, Palatiello said Barr has been proud of be-
ing one of the lead designers for wind-turbine foundations
in the U.S. and North America, developing long-term client
relationships.

“Our clients have trusted us with their most challenging
projects for many years now, and many of those clients have
brought their relationship with Barr along with them as
they’ve changed jobs and moved around the industry,” he
said. “It’s really those long-term client relationships and the
value in them that we’re most proud of.”

Palatiello expects those relationships in wind and other
renewable sectors to keep growing. “We see continued large
demand and growth, particularly with onshore wind, for
Barr,” he said. “We see, with the Inflation Reduction Act, a
little bit more stability in the wind market, and we see us
continuing to support the industry moving forward. Wind
is one of the foundational clean-energy generation sources.
With many of the low-carbon goals of our investor-owned
utilities and other utilities, wind is really going to be part of
the portfolio for the next 10 years and more.”

GET CONNECTED

WIndSystemsmag.com is your
online authority for information
about the wind energy industru.
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www.windsystemsmag.com

MORE DEVELOPMENTS

Along with the power created directly from wind, Palatiello
said Barrwill also be involved in satellite developments that
can go with it, such as battery storage and production of
green hydrogen.

“We anticipate greater development of storage to go along
with wind to help with load balancing; it’s also clear that
we need and can anticipate a greater buildout of the trans-
mission infrastructure in North America, particularly in
the mid-continent region, to deliver this energy from wind,”
he said.

“We also see —with both wind and solar — the bolstering
of green-hydrogen developments.”

Palatiello added that Barr already is moving to take ad-
vantage of wind and solar being used for green-hydrogen
production.

“We’re excited for the future,” he said. “Renewables is
a great space to be in. It’s one that we’ve enjoyed serving
and being in for the last several decades, and we really — as
shown by bringing EEC on board — continue to believe this
market is going to be really strong.

So, we are happy to be engaged, happy that we have long-
term clients, and we look forward to continuing to serve
them.” L

MORE INFO www.barr.com
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INTC

@Y WIND ENERGY
Foundation Solutions
RAISING THE BAR IN BOLT TENSIONING

- Certified pump gauges are recalibrated
with each foundation
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CONVERSATION

Matt Roberts

Director, business development, renewable energy

technologies ” Emerson

“Our customers are striving for
ownership and access to their assets; they
want to be able to see all of the data that’s

being generated.”

¥ What does Emerson do for wind and other
renewables?

Emerson has a long and proud history of serving the tradi-
tional power sector for over a century, and we’ve been sup-
porting a lot of the major utilities in that space. As more and
more power producers have been moving into the renewable
space, we’'ve been moving with them. We cover renewables
in nearly every space—hydropower, solar and battery stor-
age, hydrogen and wind power.

Emerson acquired Mita-Teknik in December 2021.
They’ve been a great addition to helping us bring solutions to
our existing customers in the space of wind turbine controls
and asset management, and even some specific equipment
controls like pitch retrofits and condition monitoring. Our
focus is providing access to data that either we generate or
pull out of existing equipment.

¥ What is a turbine retrofit and how is Emerson involved
in making this happen?
There’s a lot of equipment within the turbine, and we are fo-
cused in two main areas. I'll start with the most general one
first, the controls retrofit. The turbine controller is the piece
of equipment that is the brains behind the turbine. It’s con-
trolling when they’re starting, when they’re stopping, what
the load is, which direction they’re pointing, how they’re
into the wind-blade pitch, and how fast they’re running.
We provide both OEM solutions and retrofit solutions
that are independent from the equipment OEMs. What we
often hear from our customers is either due to reliability, or a
lack of access to data, they want to own the operational data
generated by their assets. They want to go in and be able to
control the assets they own. Consider the traditional power
industry—they are used to owning their assets’ data. They’re
used to having full control, full access to data, and they ex-
pect that same control in the renewables space. That’s what
we can provide to them. By bringing in an open-control
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platform, they have access to all the information they need.
They can change and modify any of the control algorithms.
It’s completely open and available for them.

To enable this control, we have specific control retrofits
for specific wind-turbine models. There are over 350 specific
wind-turbine models that we have off-the-shelf retrofits for,
designed to be plug and play. You disconnect the wires; you
pull out the controller; you put in the new controller; you
re-land the pigtails. We can generally do a full-term retrofit
in one to two days.

¥ What is Ovation Green and what does it mean for
wind?

As I mentioned before, we have this tremendous history in
the traditional power space, and the Ovation Green portfolio
is the expansion of that with renewables-focused solutions.
It allows us to meet two critical needs at the same time: we
have both a purpose-built renewables solution and all the
benefits of integrating it into the larger ecosystem. We’re
hearing customers say things like, “I want standardization;
I'want my engineers and operators going from my coal plant
to my gas plant to my hydro plant to my wind turbine to my
solar sites.” These customers benefit when their personnel
are all familiar with the same platform and with broader
innovation. We can do that. Within Ovation Green specifi-
cally, we have solutions that we’re bringing in and ones we’re
further developing that are built for renewable projects, not
originally built for fossil projects.

7 Since you acquired Mita-Teknik last year, how has that
helped you advance where you need to go?

We’ve been involved in the renewables space for quite some
time. Some of our earliest projects were with solarin the U.S.
and globally for the past 10 years or more. We had wind proj-
ects before the acquisition of Mita-Teknik, but our customers
were asking us to expand our solutions. They wanted our



deep power generation expertise and the cutting-edge wind
technologies in a format that would help them optimize
their renewables operations. And Mita-Teknik brought that
solution. They were a leader in wind-turbine controls. They
developed some of the first controls in the ’80s, and they’ve
been a large supplier to OEMs in the European market and
in the Asian markets, but not as much in the U.S. We’re able
to bring that expertise to our customers here. We’re seeing
a tremendous connection between the pains and the chal-
lenges they’re having and our solutions.

7 Are you developing any new software for wind clients?
Yes. Most of our development has been around energy man-
agement and asset management. On the energy-manage-
ment side, you're seeing a lot of the grid and connection re-
quirements changing. You're seeing a little bit on the battery
integration and hybrid sector, and even more on the solar
side. Our customers want more integrated controls between
asset types. Energy management at the park level or at the
fleet level is an area of focus for us.

Similarly, asset management brings in a single-pur-
pose-built SCADA and asset-management platform that
allows seamless integration between wind sites, solar sites,
battery sites, and other asset types. We can also layer addi-
tional industrial software solutions on top of that. For ex-
ample, we’ve partnered with AspenTech, who we now have
55 percent ownership of, and they have a lot of digital twin
simulation technology, Al, and machine learning technol-
ogy, which integrates with our existing machine-learning
advancements from our Ovation platform. We are applying
that knowhow to the specific needs of wind.

7 Emerson’s wind involvement is still relatively new,
correct?

It depends how you look at it. Mita-Teknik was formed in
the ’60s, and they’ve been delivering turbine controls since
1969. The integration of our renewable energy technologies
team is going tremendously well, and the Denmark team
is an integral part of our development cycles now with the
solutions and support we’re offering to customers.

Prior to the acquisition, Emerson and Mita-Teknik were
working with a lot of the same customers. So, while Emer-
son’s involvement in wind may be a little newer, the relation-
ships to the customers and the challenges are not.

7 What’s been the market response to what you are
offering the wind industry?

It’s been very, very positive. We’re doing this for a handful of
reasons. One is that it’s just being asked for. Our customers
are saying, “We have these pains; can you help us? We’ve
acquired these wind sites. I want you to do for us here what
you've done for us there.”

Our customers are striving for ownership and access to
their assets. They want to be able to see all of the data that’s
being generated. They want to know the condition of the
equipment that they have. A lot of times, new turbines are
going in with service agreements where they don’t have
access to what’s going on. I heard a story from a customer
recently where they have condition monitoring equipment

Matt Roberts demonstrates Emerson’s Ovation Green software at
CLEANPOWERZ23 in New Orleans. (Courtesy: Emerson)

on the units, but they don’t know the data; they don’t even

know what the alarm thresholds are. They just know wheth-
er there’s a problem or not. And when the equipment gets

turned over to them in 10 years, they won’'t know the history
of it.

Being able to provide open access to data — either
through our equipment or through our compatible proto-
cols that we’ve developed that allow us to go in and access
data directly from the OEM’s controllers and bring it into our
SCADA solutions — has been the biggest challenge.

Our Ovation Green SCADA solution to that challenge is
really exciting. There are a few layers to it: the data collec-
tion, the data aggregation, and then the user interface and
the intelligence behind it. All of those are addressing specific
challenges we’re hearing from our customers. In many cas-
es, there’s a controller there, and it’s putting 20 data points
out to a server and the user can access the server, but they
know there’s a wealth of knowledge beyond those 20 points
that’s cut off.

We can access that wealth of knowledge. We can take a
controller and go from 20 data points to 2,000, and we can
do that across all different asset types, either different tur-
bine types, or even assets outside of wind. And then we start
aggregating that — generalizing the data, aggregating it and
making it manageable and making it make sense, and then
feed that up into a very quickly scalable piece of software
that’s built for purpose. Itis a solution that’s built specifically
and only for renewable asset management.

MORE INFO www.Emerson.com/Qvation-green
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TAILWINDS

NEWS ABOUT INNOVATION, MAINTENANCE,
CONSTRUCTION AND MANUFACTURING

SMC personnel climbing an offshore wind turbine. (Courtesy: Specialist Marine Consultants)

P CONSTRUCTION

SMC contracted
for Sofia
wind farm

Specialist Marine Consultants (SMC)
was recently awarded a contract from
RWE’s Sofia Offshore Wind Farm to
deliver offshore resources and ser-
vices for the duration of the project’s
offshore construction, commencing
in 2023.

The turnkey package of works in-
cludes a range of services, such as an
above-water offshore balance of plant
works that includes statutory inspec-
tion and general maintenance of the
TP, marine coordination resourcing,
delivery of vessel inspections, project
PPE management, specialist offshore
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construction resourcing, project con-
sultancy support, and all associated
project management.

“We are extremely proud to win the
Sofia construction services contract,”
said Ian Coates, SMC managing direc-
tor. “It is a major achievement for the
company and testament to the entire
SMC team who work onshore and off-
shore. SMC, following on from the suc-
cess of the Triton Knoll project, where
SMC undertook similar works on be-
half of RWE, have taken great care to
ensure we continued to develop our
offering and to cement our position as
a ‘best in class’ supplier of our respec-
tive services.”

“Our recent achievements in this
area, with solutions delivered to a
range of clients globally, have allowed
SMC to build and retain a strong team
of specialists, focusing on local content

and personnel development, some-
thing we know to have been a key pri-
ority for Sofia,” he said.

Rob McLauchlin, Sofia’s general site
manager (offshore), said he is pleased
to have a respected and experienced
service provider join the Sofia team as
it nears its next key phase of activity,
offshore construction.

The 1,400-MW Sofia offshore wind
farm is 195 kilometers from the U.K.’s
coast on Dogger Bank in the central
North Sea and is one of the largest sin-
gle offshore wind farms in the world,
as well as one of the farthest from
shore.

It will comprise 100 14-MW tur-
bines across a 593 square-kilometer
site, which is roughly the same size as
the Isle of Man.

MORE INFO www.sofiawindfarm.com
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Salamander sets
wind-farm
consultations

The Salamander offshore wind joint
venture is holding consultations
allowing people to speak with the
project team. The consultations were
available virtually on the Salamander
website until June 23. Salamander is
a joint venture between @rsted, Sim-
ply Blue Group, and Subsea? that will
support the local supply chain and
create jobs.

Salamander, to be developed 35
kilometers off the coast of Peterhead,
will generate enough green energy to
power 100,000 Scottish homes. The
joint venture aims to begin construc-
tionin 2026. “We’re holding these con-
sultation events so that local residents

Sean Baisden, owner ¢ 805-432-1036 * pitbullbladedemolition@gmail.com
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Salamander, to be developed 35 kilometers off the coast of Peterhead, will generate enough
green energy to power 100,000 Scottish homes. (Courtesy: Salamander Floating Wind)

Pitbull Blade
Demolition

Mobile wind turbine blade shreddi :
services. From blade to disposal. Recyc
options available. We come to you!

?

Turbine to turbine, site, or lay down yard.

Reduce haul off and transportation cost by
two-thirds. o

Processed material approved for landfills
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TAILWINDS THE BUSINESS OF WIND

can learn more about this innovative
development taking place on their
doorsteps and be proud to be part of
it,” said Huw Bell, Salamander project
director. “We also want to hear any
ideas or concerns from the community
so that we can take these into account
at an early stage.”

“Salamander presents an exciting
opportunity for the Scottish energy
sector and will serve a crucial role in
the progression towards our decarbon-
ization goals,” he said.

The project is a stepping-stone to
the large-scale floating offshore wind
projects coming to Scotland in the near
future. It has been designed to give
Scottish companies the opportunity to
roll out new technologies at a smaller
scale, as they prepare to expand their
operations.

This means local companies will
be best placed to compete for con-
tracts and create sustainable, long-
term jobs. Salamander will also help
deliver the Scottish government’s tar-

get of 11 GW of offshore wind by 2030
and the U.K. government’s target of 5
GW of operational floating offshore
wind by the same date.

The virtual and in-person public
exhibitions were designed to give the
public an opportunity to complete a
feedback form where comments and
questions on the proposal, as well as
any requests for further information,
can be submitted directly to the proj-
ect team.

MORE INFO www.salamanderfloating
wind.com

P CONSTRUCTION

JDR to supply
test cables for
floating wind project

JDR Cable Systems, the global subsea
cable and umbilical supplier, part of

the TFK Group, recently announced
it has been awarded the contract to
supply, test, and terminate the 66kV
dynamic inter array cables (IAC) for in-
dependent renewable energy producer
Qair’s floating offshore wind Eolmed
pre-commercial 30-MW project.

Located in the south of France, the
Eolmed project will be connected to
the French Electricity Transmission
Network (RTE), providing about 100
million kWh per year of power - equiv-
alent to the electrical consumption of
50,000 inhabitants.

JDR will design and manufacture
the 66kV dynamic cables, with the
cable cores being produced at TFK’s
Bydgoszcz plant in Poland.

The assets will be transported for
final assembly and testing at the busi-
ness’s facility in Hartlepool, U.K.

The manufacture and delivery will
be completed in the second half of
2024.

MORE INFO www.jdrcables.com

New IPLEX" G Lite-W
Videoscope

A better way
to inspect wind turbines

Optics built for wind tower
gearbox inspections

4 mm scope fits into tight spaces
Sealed, oil-clearing tip adapter

Oil-resistant insertion tube coating
for easy scope cleanup

Optional bright LED guide tube

Learn more at;
olympus-ims.com/iplex-g-lite

|PLEX & avivadermark ol Esident Corposation or s subsidanes
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Funding will support ONYX Insight expanding its predictive maintenance solutions from the
drivetrain to the blades. (Courtesy: ONYX Insight)

” INNOVATION

ONYX Insight wins
grant to boost blade-
sensing technologies

ONYX Insight recently secured a grant
that will supercharge the adoption of
blade-sensing technologies for the
wind industry in a bid to reduce down-
time for wind operators across their
turbine fleets.

The Nottingham-based company
has been awarded the funding by the
U.K’s Offshore Wind Growth Partner-
ship (OWGP), part of the Offshore Re-
newable Energy Catapult.

The funding will support a proj-
ect over the next 18 months that will
see ONYX Insight expand its predic-
tive maintenance solutions from the
drivetrain into the blades. The project
will build on the success of ONYX’s
wind-turbine drivetrain condition
monitoring product, ecoCMS.

“The funding from OWGP provides
us with a welcome grant to accelerate
the development of advanced sensing

for the blades,” said Bruce Hall, ONYX
Insight CEO. “It also acknowledges the
work we have been doing to develop ho-
listic approaches to CMS that provide
ever more detailed and wide-ranging
data insights for our customers.”

As a provider of condition monitor-
ing services (CMS) to the wind industry,
ONYX Insight uses advanced sensing
technology and data analytics to sup-
port wind-farm operators in identi-
fying potential faults and planning
maintenance. The company collects
data directly from more than 14,000
turbines across 30 countries.

Catastrophic blade failure in on-
shore settings can cost upwards of
300,000 pounds in materials, equip-
ment, labor, and unscheduled down-
time, and can be much higher in an
offshore setting. However, if this same
fault is predicted and remedied when
it is less severe, repairs can be signifi-
cantly less.

It is anticipated that the adoption
of blade-monitoring technologies will
increase over the coming years, deliv-
ering significant financial and time
savings for wind operators, with blade

MALLOY

MalloyWind.com
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main bearing
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failure being one of the leading con-
tributors to offshore and onshore asset
downtime after gearbox faults.

MORE INFO onyxinsight.com

P INNOVATION

Edinburgh researchers
win grant for wind-
turbine recycling

Engineering researchers have won a
125,000 pounds grant from renewables
investor Greencoat UK Wind to develop
their wind-turbine recycling process.

The researchers, from the Univer-
sity of Edinburgh, are developing a
technique to turn old wind-turbine
blades into powders that could be used
to protect engineering and structural
components, including new wind-tur-
bine blades.

DON’T BE
LET DOWN B

Wind energy is a critical part of
the renewable energy mix being har-
nessed in the U.K.s drive to net-zero
carbon, but the question of how to re-
cycle wind-turbine blades at the end of
their 20-25 year lifespan continues to
pose an engineering and environmen-
tal challenge.

Wind-turbine blades are usually
huge structures, made from a com-
plex composite of materials bonded
together by a strong adhesive known
as epoxy, and reinforced with fibers,
making them difficult and expensive
to separate and recycle.

Professor Vasileios Koutsos and Dr.
Dipa Roy, from the University of Edin-
burgh’s School of Engineering, have
devised a method to turn decommis-
sioned blade materials into powders
that could be used in surface coatings
to protect engineering and structural
components from corrosion and ero-
sion by the elements.

Greencoat UK Wind, an investment

AN ELEVATOR®

Installation and
preventative
maintenance by IUEC
elevator mechanics
will keep your

elevators moving
SAFELY and more
efficiently.

27,000 trained
craftspersons
using more than
119 training
centers.

Contact Carisa Barr et
or Vance Ayres at vayr

We represent more ompames
ready to serve h wm
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trust specializing in renewable energy
infrastructure, provided funding for a
12-month research project to develop
the process.

The coating produced would help
protect new wind-turbine blades from
erosion caused by raindrops and other
particulates. It could also be used in
the built environment, for example,
to prevent corrosion on the cables of
suspension bridges.

The project is being supported by
the University of Edinburgh’s commer-
cialization service, Edinburgh Innova-
tions, who helped secure the funding.

MORE INFO edinburgh-innovations.ed.ac.uk

¥V MAINTENANCE

Rope Partner
acquires Gladiators
Cleaning

Rope Partner, the premier provider
of rope access and blade services for
wind turbines, has acquired Gladia-
tors Cleaning, an industrial cleaning
company.

The acquisition will allow Rope
Partner to expand its offering to in-
clude cost-effective and low-environ-
mental impact cleaning solutions for
internal and external towers as well as
nacelles and blades.

Rope Partner has been serving the
wind-power industry since 2001 and
has experience in at-height mainte-
nance, inspection, and performance
enhancing aftermarket services that
require specialized access approaches.
The company’s extensive experience
has helped clients across the globe
with blade repair and improvements,
tower mechanical and inspection
scopes, reducing down time and max-
imizing output.

“Since partnering with Gladiators
in 2019, our clients have capitalized
on our offering of internal and exter-
nal tower cleanings, including blades
and nacelles with much success,” said
Eric Stanfield, CEO of Rope Partner.

“Acquiring Gladiators furthers our
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ability to better amortize technician
mobilizations and reduce standby by
offering the ability to complete more
work scopes in a single site visit.

We are very focused on being the
‘Tip of the Spear,’ bringing new prod-
ucts and services to our customers and
this patented solution is yet another
value add that we will offer our cus-
tomers.”

The acquisition of Gladiators, the

leader in wind-turbine power-wash-
ing, will help keep cleaning projects
on schedule no matter how dirty the
wind turbine.

This patented cleaning tool uses
citrus-based cleaners and microbes to
eliminate hydrocarbons, along with
extensive wastewater removal mea-
sures.

MORE INFO www.ropepartner.com
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B&K Vibro
names
new CEO

Briiel & Kjar Vibro (B&K Vibro), one of
the leading worldwide independent
suppliers of condition monitoring solu-
tions for rotating machinery, recently
named Ingo Anders as its new CEO.
Anders, who will be based at B&K Vi-
bro’s headquarters in Darmstadt, Ger-
many, will lead the global organization
in growth and operational manage-
ment. With more than 25 years of ex-
perience in service operations, Anders
most recently served as vice president
of Operations in the vacuum technique
business unit, at Atlas Copco. He pre-
viously spent 14 years as the Head of
Service Operations at Schaeffler.

“I am looking forward to collaborat-
ing with our expert team to strengthen
our customer relationships and expand
B&KVibro’s reach into many industries,
including oil and gas, renewables, pulp
and paper, and steel,” Anders said. “Our
company aims to make doing business
into the field of condition monitoring
and machine protection as ‘easy as a
click.”” B&K Vibro delivers actionable
insights that help its customers to fix
faults faster. This is made possible by
harnessing the company’s expertise in
remote monitoring and by implement-
ing value-added monitoring solutions,
such as DDAU III for wind turbines, and
VCM-3 for the industrial field monitor-
ing market. These offerings have ex-
panded with the launch of BKV Beyond,
anew platform that extends condition
monitoring from edge to enterprise.

MORE INFO www.bkvibro.com

¥V MAINTENANCE

North Star
completes
Grampian Tyme crew

North Star, a U.K. vessel infrastructure
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support operator, has crewed up the
first of its offshore wind fleet with 42
experienced seafarers, 60 percent of
which have moved across from its ex-
isting North Sea workforce, transition-
ing core skills and company culture
into the new vessel and its operations.

This completes the crew for the
firm’s new hybrid-electric service oper-
ations vessel (SOV), the Grampian Tyne,
alongside the catering specialist team
from Aramark.

The new North Star ship is the
first of four that will support ongoing
operations and maintenance work at
the Dogger Bank Wind Farm over the
next decade for joint development
partners Equinor, SSE Renewables and
Vargrgnn. The new SOV was unveiled
at its naming ceremony at Equinor’s
O&M base at the Port of Tyne on June
7.The 135-year-old business, which has
been supporting the oil and gas sector
for the past 40 years, has a workforce
of about 1,300 crew and onshore per-
sonnel across its locations in Lowestoft,
Newcastle, and Aberdeen. The business
has a fleet of 42 emergency support
vessels providing uninterrupted criti-
cal safety services to more than 50 UK.
Continental Shelf installations every
day. It has never left a post unattended.

The company has also completed
further investment in its Lowestoft
workshop to enhance its quayside sup-
port with regular SOV and associated
daughter craft maintenance. Katy Wil-
lis has joined the local team as tender
manager to assist with further busi-
ness growth, and Ben Gardner has
been appointed as vessel manager to
aid operations in Port of Tyne.

“Our successful expansion into the
offshore wind market has opened up
many exciting new opportunities for
existing crew members and has also
allowed us to attract new talent into
the business,” said Robert Catchpole,
North Star COO. “Those transitioning
across from our emergency response
and rescue vessels have in some cases
successfully upgraded their certifica-
tion with our support to allow them
to diversify into manning our offshore
wind fleet of vessels in support of The
Dogger Bank Wind Farm.”

34 JULY 2023

“Being able to leverage our existing
fleet’s skill pool is a unique capability
for North Star, and it gives us a real
edge in terms of the safety culture and
standards onboard,” he said. “When
we complement this knowledge and
seamanship with external experience,
we find ourselves very well positioned
for successful operations moving for-
ward.”

MORE INFO www.narthstarshipping.co.uk

” MANUFACTURING

North Star, Alicat team
for offshore wind
daughter craft

North Star, specialist vessel operator
for offshore infrastructure support,
has awarded a new contract to Alicat
Workboats Ltd, a leading Great Yar-
mouth-based shipbuilding firm, for
the construction of two new offshore
wind daughter craft. The hybrid-pro-
pulsion workboats 5 & 6, designed by
Chartwell Marine, a U.K. pioneer of
next-generation vessel design for the
offshore wind sector, will be integrated
into North Star’s renewable fleet. They
will complement the two new SPS 120
CSOVs under construction with Vard.

The latest additions to the fleet bol-
ster the ongoing partnership between
North Star and Chartwell, following
the procurement of four daughter
craft vessels between 2021 and 2024
for four contracted SOVs. Combining
diesel and electric outboard propulsion
and efficient hull design, the crafts re-
spond to the demand in the offshore
wind support market for low-emis-
sions, high-performance vessels that
can thrive in turbulent sea- and weath-
er-states.

North Star delivered its inaugural
service operations vessel (SOV) de-
signed specifically for offshore wind
operations and maintenance (O&M)
support on Dogger Bank. The first of
four SOVs bound for the development,
the firm’s distinct design, is powered
by hybrid technology and provides

wind-farm technicians with V1:C1
cruise liner standard comfort and ac-
commodation while working in the
field for extended periods.

Daughter crafts 5 & 6 will play a
critical role in ensuring quick and safe
operation offshore on the next series
of vessels in North Star’s renewables
growth, transferring technicians from
CSOV to turbine on a regular basis in
a challenging offshore environment.

Alicat Workboats Ltd will build the
two vessels based on the Chartwell
Daughter Craft design specification,
offering enhanced flexibility in the
field for personnel development and
logistics. The designs will integrate
green technologies and futureproof for
further technological advancements
to come, facilitating the integration of
low-emission fuels.

“We are thrilled to collaborate once
again with North Star and Alicat, and
excited to be able to apply our exper-
tise on such a monumental offshore
wind project —not justin the UK., but
globally,” said Andy Page, Chartwell
Marine director and naval architect.

“The next-generation technologies and
design philosophy of daughter craft 5
& 6 further solidify our shared vision
for a green future in the maritime in-
dustry.

With the workboats playing a piv-
otal role in the further offshore sites
serviced by North Star’s Walk-2-Work
fleet, providing a safe means of trans-
fer for technicians, these vessels will
prove essential in maintaining the mo-
mentum of the project’s progression.”

“Through our close collaborations
with Chartwell and Alicat, we’ve wit-
nessed their remarkable expertise
and craftsmanship first-hand, so they
were the natural choice for our next
sequence of daughter crafts,” said An-
drew Duncan, North Star’s renewables
director.

“Their impressive track record has
instilled in us the utmost confidence
that they can reliably deliver on time
in the fields of design and construction,
helping us continue to provide essen-
tial services offshore.”

MORE INFO www.chartwellmarine.com
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2024 INTERNATIONAL
OFFSHORE WIND
- 24 PARTNERING FORUM

April 23-25, 2024 | New Orleans

I The International Offshore Wind Partnering Forum (IPF) is the
premier offshore wind energy conference in the Americas.

Hosted by the Business Network for Offshore Wind,
IPF connects global leaders and businesses in the
supply chain, offers unparalleled networking
opportunities, and delivers the most timely and
relevant updates on the industry. With the rapid
expansion of offshore wind on a global scale, IPF
attendance helps secure your place as a leader in the
industry.

Located in the heart of America’s offshore energy
industry, New Orleans will host 2024 IPF just as the
Gulf of Mexico begins developing its offshore wind
market. Gulf companies are already hard at work
building America’s next energy industry and moving
to integrate new technologies like green hydrogen
into offshore wind. Embracing its offshore energy
past and embracing the future of offshore wind, New
Orleans and the state of Louisiana are emerging as a
center of experience, expertise, innovation, and heart
of this new industry.

THE BUSINESS NETWORK FOR OFFSHORE WIND

‘ BU S IN E S S N ETWORK 60}1, offshorewindus.org

© @ Business Network for Offshore Wind
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Louisiana Gov. John Bel Edwards discusses the strides his state has
made to combat climate change while improving Louisiana’s economy.

By KENNETH CARTER » Wind Systems editor

hen one thinks of U.S offshore wind, the state

of Louisiana may not immediately spring to

mind; however, the southern state is making

some bold advancements in pushing Louisiana
toward a net-zero carbon future.

At CLEANPOWER 2023 in New Orleans in May, Louisiana
Gov. John Bel Edwards spoke to a large crowd about what his
state is doing for the renewables sector and how those moves
could resonate into other parts of the U.S.

Before introducing the governor, Mary Landrieu, a for-
mer Louisiana senator who is now with Van Ness Feldman,
LLP, revealed Louisiana has more industry per capita than
almost any other state and, as a result, will be difficult to
decarbonize.

It’s a solid challenge, but Louisiana leadership is not back-
ing down while looking at a range of possibilities to guide
the state to success, according to Gov. Edwards.

“Today, there is a focus on bipartisanship,” he said. “And
the truth is, those things really sum up what we’ve been
trying to do here in Louisiana. And I believe that we have
had success. Louisiana is an energy state. Period. And it’s
exactly for that reason that we are taking an all-of-the-above
approach to the energy transition.”

A BALANCING ACT

Balance is the key, according to Edwards, because energy
transition isn’t something that will happen overnight, even
for a state that has been producing energy for more than a
century.

“We’re going to have to embrace the transition to the
maximum extent possible but do it in a balanced way,” he
said. “Not just balanced among all the various clean-energy
initiatives, but balanced with the oil-and-gas industry as
well. Because it is a transition that’s going to play out over
a number of years and probably over several decades, so we
embrace what’s happening.”

Despite the need for a balancing act among industries,
Edwards was quick to point out that change is needed, and
needed quickly.

“Here in Louisiana, the need is even more urgent,” he said.

“And, quite frankly, it’s visible. Our state has again more ad-
versity affected by climate change than any other state in
the nation. As you probably are aware, storms are getting
stronger. They’re also getting more frequent. And in fact, the
two strongest storms to ever hit our state, hurricanes Lauren
and Ida, actually happened in 2020 and 2021.”

Along with more frequent deadly storms comes sea-level
rise and coastal erosion, which play a huge hand in destroy-
ing Louisiana’s ecosystems and well as its cultural traditions,
according to Edwards.

“In Louisiana, unfortunately, we lose a football field’s
worth of land every hour and a half,” he said. “So, climate

change is real. In Louisiana, it’s not really an academic dis-
cussion. It affects other people. It’s not a mythical talking
point you hear about on TV. It is at our door. And we recog-
nize the need to take action not just to protect our eroding
coast, but to address the root cause of the climate change. In
particular, carbon emissions.”

€O, SOURCES
Part of the challenge in Louisiana is the source of the carbon
dioxide, according to Edwards.

“We're a little different here,” he said. “We’re the only
state in the nation where more than 50 percent of our CO,
emissions don’t come from power generation. They come
from chemical manufacturing and refining.”

In order to tackle those massive emissions, Louisiana will
need to electrify much of those industrial processes, accord-
ing to Edwards.

“As much as that electricity needs to be renewable as pos-
sible,” he said. “But this is also a climate issue. We’re landing
tens of billions of dollars’ worth of investment projects pre-
cisely because we were saying yes when some of our neigh-
bors are saying, ‘Not so fast.” And in fact, the Houston Chronicle
recently published a story about how Louisiana is claiming
clean-energy projects while Texas resists. Everyone, includ-
ing the most ardent climate deniers, understand economic
development, investment, and job creation.”

Successfully implementing a net-zero-carbon plan means
private companies will have to do their part as well, accord-
ing to Edwards.

“It helps that the oil-and-gas companies doing business
here in Louisiana, but also our chemical manufacturers, all
have their own internal goals around decarbonizing the
future,” he said. “And, of course, we brought government
actors to the table, and we all worked together on that cli-
mate-action plan. But I really believe that there is a growing
consensus in Louisiana climate change that we have to do
something to address it, but also that, if we want to be an
energy state, if we want to retain those jobs, if we want to
retain that role, as important it is for the country and quite
frankly, for the world, this is something we’re going to have
to participate in and really lead the way in. And I think it’s
working.”

ECONOMIC BENEFITS
Edwards said he was a bit surprised at the support for his
state’s climate initiatives until he realized the economic
factors involved.
“There has been a lot more support for our initiatives,
quite frankly, than I thought when we set out,” he said.
“There may be some people who aren’t so sure about wheth-
er climate change is real, or if it’s real, if human behavior
is influencing that. But everybody understands economic
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Louisiana Gov. John Bel Edwards speaks about his state’s renewable-energy initiatives at CLEANPOWER 2023 in New Orleans. (Courtesy: Wind

Systems)

development, investment, and job creation. And so, given
the climate-investment decisions that have been made and
other projects that have been announced, they’ve added to

the tens of billions of dollars.”

And all that investment translates into thousands of
construction jobs and tens of thousands of permanent jobs,

according to Edwards.

“Everybody understands that,” he said. “That has really
helped us. But we also know if clean energy isn’t available
in Louisiana so the companies can’t meet their own internal
goals here, those investment dollars are going to go some-
where else. We want them here in Louisiana because we have
so many other advantages. We have the best workforce in the
country, and of course I'm biased about that. For example,
the density of pipelines in the state is unmatched anywhere
else. And for all of those reasons, it really does work. Not to
say it hasn’t been challenging. But we’ve been successful to
avery large degree thus far because we’re doing it in a way
that we position ourselves in the middle and not on either

extreme.”

CHALLENGING ISSUES

Permitting issues, as well as other concerns, not just in Lou-
isiana, but in many states will be a factor in getting projects
off the ground quickly, and Edwards said working with other

governors is key to that success.
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“Governors get along really well —y’all should know that,
he said. “And that happens irrespective of party. Because,
quite frankly, we don’t have the ability to simply say, ‘Well,
that’s somebody else’s job to make work.” Every state only
has one governor, and you get credit for things that you
shouldn’t, and blamed for things you shouldn’t be blamed
for because there’s only one person there to make it happen.
So, we do get along, and the party labels really don’t matter
that much.

We borrow from one another. Quite frankly, there’s a lot
more collegiality there than you might think. We readily
share experiences and what we think is the best practice or
painful lesson learned with other governors.”

Addressing issues that can expedite or, in turn, delay a
project are paramount, according to Edwards, which has let
Edwards and other governors to discuss potential challenges
with permitting with the White House.

“Ithink that there are permitting steps that can be taken
simultaneously as opposed to sequentially,” he said. “There
are so many things that we can do, especially around clean
energy. Because the whole thing with energy is about the
environment. We have a different issue here. We’re trying to
restore our ecosystems, and we’re still having to go through
inordinate delays because, in truth, our restoration efforts
(are being treated) as if we’re trying to build some commer-
cial facility.”
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Oil-and-gas companies in Louisiana have their own internal goals about decarbonizing the future. (Courtesy: Shutterstock)

LOUISIANA WIND
Without permitting issues being quickly resolved, projects
could stall, according to Edwards.

“We’re going to talk, I hope, about wind energy,” he said.

“If you put a wind platform in the Gulf and you don’t connect
it to the grid, you've done absolutely nothing.”

As part of moving Louisiana to clean-energy alternatives,
wind is a crucial part, according to Edwards.

“Wind is critically important for us,” he said. “I just told
you the single most important thing we have to do to realize
our climate action plan goals is to electrify our industrial
processes, and that has to be renewable electric to the max-
imum extent possible. Solar is certainly a part of that, but
wind is, too, especially with us being a Gulf state.”

As part of that wind goal, Edwards said Louisiana has
already passed statutes to set rules for how to invest in wind
energy in state waters. Three companies already have ex-
pressed significant interest due to those initiatives.

That goes to show the symbiotic nature of the govern-
ment and private sectors working together toward a com-
mon goal, according to Edwards.

“People think they always have to be in conflict — the
traditional oil-and-gas industries vs. clean energy,” he said.

Butrecent history has shown that to not be the case at all,
according to Edwards. For example, when the nation’s first
offshore wind project was brought in, there were Louisiana
companies participating in that, which bodes well for that
same cooperation closer to home.

“Wind is critically important to us,” he said. “Having oil-
and-gas and wind-energy companies operating in the same
parts of our state at the same time really will facilitate the
development of wind energy because they don’t have to bear
all of those costs of the infrastructure — all the efforts — by
themselves. So, it’s incredibly important, and we are very
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excited about the interest we are seeing in Louisiana in wind
energy.”

INFRASTRUCTURE IN PLACE
That existing infrastructure from oil-and-gas, in terms of
industries, is a natural fit for wind, according to Edwards.

“If you've been making vessels to install and service oil-
and-gas platforms, with modifications, those vessels can in-
stall and service wind platforms,” he said. “We have some of
the best vessel manufacturers anywhere in the world right
here in Louisiana, so this is not just something that is the-
oretical.

I'wish you could go to some of these shipyards in south
Louisiana and see the vessels that they’re building right now
and the hundreds and hundreds of skilled workers who are
employed building those vessels. This is exciting to us, but
it’s evidence on the ground that embracing the transition is
right for Louisiana.”

A number of industries and companies are already help-
ing make these goals a reality, as well as looking to future
goals such as the creation of green hydrogen, according to
Edwards, but more work will be needed — both now and
in the future.

“Nobody wants to be cold and in the dark, and we’re ask-
ing people to make decisions today that — for this benefit
today — the biggest benefit comes in the next generation,’
he said. “The American people, I suspect, are not quite that
generous and forward-looking, and so, we want their con-
tinued support for this transition — for clean power. We’re
going to have to do this in a balanced approach and under-
stand that itis a transition. That doesn’t mean that we don’t
move as fast as we reasonably can, because there is a sense
of urgency, too. But to try to get all of that right, I think is
critically important.”
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CASTROL TRIBOL GR SW 460-1 & GR SW 680-1

OEM-APPROVED FOR WIND
~TURBINE MAIN BEARINGS

Castrol® Tribol® GR SW'460-1 & GR SW.680-1 are lithium complex based greases containing a » Withstands high/shock loads

synthetic base fluid working in combination with Castrol’s unique MicroFlux Trans - Plastic * Resists fretting, sliding, and rolling wear
Deformation (MFT-PD) additive technology for use in tough industrial applications especially as » Resists water ingress and corrosion "
encountered in Wind Turbine Main Bearings, Pitch-and Yaw Bearings. They give outstanding bearing « Outstanding mobility at low temps for- -
protection under high loads at low to moderate speeds and applications where fretting resistance is easy startup -
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