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As many of the nation’s wind turbines reach the end of their manufacturer
warranty periods, wind farm owners are finally faced with some tough de-
cisions when it comes to making costly repairs or continuing maintenance
on their turbines.

I suppose it’s the same kind of sticker shock you get when you buy an
expensive automobile and the transmission, timing belt and valves all fail
a week after the manufacturer warranty expires — except with wind tur-
bines it’s much more expensive than a car and not as simple to repair as
towing the thing to the dealership for service.

This issue of Wind Systems magazine focuses on Operations and
Maintenance (O&M) and how major Original Equipment Manufacturers
(OEMs) and other companies are carving a niche into this new frontier of
wind turbine service and repair.

As we've talked with manufacturers over the past few months, it’s clear
that the U.S. wind energy industry is sailing into unchartered territory as
far as the failures they may expect or the costs associated with those re-
pairs or replacement parts.

While wind generated energy isn't new, the technological advance-
ments and the rapid pace of the renewable energy market does present
challenges and unknown variables when it comes to the turbines.

Gearboxes are failing faster than anticipated. Blades are wearing fast-
er or receiving more damage from extreme climate changes or outside
forces.

When a turbine goes down, it not only affects the owner, but it affects
the utility contract and the end users who rely on the power generated
and supplied to the grid.

As you'll see in our feature articles this month, suppliers, component
manufacturers, turbine makers, designers and service providers are all
looking for ways to provide service to their current and potential custom-
ers by developing plans and options.

Some companies are handling maintenance and ongoing operations
service in-house, while others are outsourcing some or all of their needs
with dedicated construction and service providers or reworking deals
with turbine or component manufacturers as the need arises.

Most owners say they have already developed service plans for the ma-
jor O&M functions of their businesses, but some were not expecting early
failures or problems and have had to quickly assess the situation and find
solutions.

I'm curious to see how large the O&M market will grow. Some esti-
mates regarding the need for additional trained service technicians indi-
cate that the U.S. Wind energy industry will have 80,000 more workers in
the next few years.

Let’s hope that’s true because that will truly be an indication that our
economy is improving and the wind industry is growing.

S M

Sherri Mabry, managing editor
Wind Systems magazine
sherri@windsystemsmag.com
(800) 366-2185 ext. 205
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NEWS

MOVENTAS ROLLS OUT UP TOWER
REPAIR SERVICE

Moventas, one of the world’s leading wind gear
manufacturers, is expanding its up-tower service
globally after a successful track record in North
America. up tower repair significantly lowers wind
farm O&M costs, hence making wind power even
more competitive than before.

Developed by Moventas’ U.S.-based engineers
and following a year of successful up tower full-
helical gear repairs in North America, the Moventas
up-tower ability is the finest in the industry. Moventas
can perform on-site inspections and repairs of high
speed, low speed and intermediate assemblies to its
own gearboxes as well as competitor models.

“Our goal is to significantly shorten response time,
reduce customer cost and to continue to lead the
industry in repairs that can be done on-site rather
than in a workshop. This is a significant cost-saver
for the industry, making it even more competitive
compared to traditional energy forms than before”,
says Olli Véliméki, Senior Vice President of Service
with Moventas.

By utilizing a mobile service unit and a small
hydraulic crane, the Moventas up tower repair

eliminates the costs associated with mobilizing large
boom and secondary cranes normally required to
bring the complete gearbox down from the nacelle.
Shipping costs to and from the workshop are also
eliminated, as well as the cost of the longer downtime
of the turbine.

Every Moventas up tower repair also contains
Moventas CMaS, an industry leading preventative
condition management system that raises the
turbine’s reliability to the next level. All up tower
repairs are carried out by experienced Moventas field
service personnel, all qualified and trained to work
safely at heights.

Moventas is currently building multiple self-
contained mobile workshops specifically designed
to perform this service at the wind site. Five mobile
workshops will be strategically located in North
America and an additional two units will be located
in Germany and Spain before the end of the year. For
more information, please visit www.moventas.com.

CONGRESSMAN CALLS FOR PTC EXTENSION
On the floor of the House of Representatives,
Congressman John Garamendi (D-Fairfield, CA)
offered amendments calling for immediate action

Companies wishing to submit materials for inclusion in this section should contact Sherri Mabry at
sherri@windsystemsmag.com. Releases accompanied by color images will be given first consideration.
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to prevent the imminent collapse
of the wind energy industry and
the loss of 37,000 American jobs,
including 1,000 in California.

The fast growing wind industry
is crucial to securing energy
independence and employs over
75,000 workers across the U.S.
However, the Production Tax
Credit (PTC), which supports the
development of this emerging
industry, is set to expire at
the end of the year. The PTC,
which is contingent upon energy
production, helps wind energy
businesses by attracting private
investment.

“The wind energy industry in
this country is about to come to a
screeching halt,” said Congressman
Garamendi. “Instead of wasting
billions padding the pockets of Big
Oil, we should invest in the clean
energy industries of the future,
so once again we can Make It In
America.”

Congressman Garamendi
submitted two amendments to
the so-called Strategic Production
Act, a bill that greatly benefits oil
and gas producers, while wasting
the enormous growth potential of
renewable energy. Garamendi’s
first amendment called for a
study of how the expiring tax
credits would impact the expected
increase in wind energy production
over the next four years. The
second amendment expressed the
sense of Congress that wind energy
is of the utmost importance to the
supply of our future energy needs
and thus the job creating wind
energy PTC should be extended.
The House Republican Majority
prevented both amendments from
being considered.

Local wind energy companies
like NextEra and Enxco have
been able to successfully expand
production over the past few
years in both Solano and Alameda
counties, but if the PTC is not
extended these expansions will
likely cease, leading to avoidable
job layoffs.

Congressman Garamendi is
the author of H.R. 487, The
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Manufacture Renewable Energy
Systems: Make It In America Act,
which would create American
jobs by requiring federal tax
dollars for renewable energy
systems are spent only on projects
manufactured in the United
States. As a state legislator,
Garamendi wrote the first ever
state clean energy tax credit.

HUSUM WINDENERGY 2014
ALREADY HALF SOLD-0OUT
The major companies in the
wind industry have decided to
go with HUSUM WindEnergy
in 2014. Today, two years before
the leading international wind
trade fair in 2014, bookings
have already been taken for half
the exhibition space. Before
the 2012 exhibition opens its
doors in almost three months,
the organizers are completing a
variety of infrastructure projects.

In the run-up to the 2012
edition of the international wind
industry meeting in September
the organisers, Messe Husum &
Congress, are taking stock.

“We have long been fully
booked for this year, and have
firm bookings for 50% of the
exhibition space for HUSUM
WindEnergy in 2014,” says Peter
Becker, managing director of
Messe Husum & Congress.

Various major wind industry
businesses have already
secured their space for 2014,
including international turbine
manufacturers such as Samsung,
Vestas, Enercon, and Vensys, as
well as major suppliers like WKN
and Beckhoff AutomationFor
chairman of the Vensys board,
Jurgen Rinck, the advantages of
Husum as an exhibition venue
are obvious.

“HUSUM W indEnergy is the
mother of all wind trade fairs.
We have been showing here
since 2005 and we will be back
in Husum in 2014. Husum is the
longest established trade fair for
our industry and is notable for its
high level of internationality. We
particularly value the optimistic,

happy and infectious atmosphere
of HUSUM WindEnergy, which
is the best possible foundation
for showing successful projects.”

The construction of a new
access road, a logistics hall and
a car park for an additional
1,000 cars are ongoing, but will
be completed in time for the
exhibition in September. “We are
investing another 450,000 euros
in the exhibition grounds, and
we will have no problem at all in
coping with the expected 36,000
visitors®, says Peter Becker.

A new radio mast has already
been erected at the fairground,
which will provide glass fiber
Internet access to all exhibition
halls. Erection of the lightweight
exhibition halls will begin in mid-
July, all of which will be equipped
with effective air-conditioning.

Once these are up the real
excitement will kick in for the
Husum crew. “We are really
looking forward to this year’s
show. With 1,200 exhibitors
it will be the biggest HUSUM
WindEnergy since we started
back in 1989,” adds Becker.

ROMAX REDESIGNS GEARBOX
WITH DOE

Romax has signed a contract with
the U.S. Department of Energy’s
National Renewable Energy
Laboratory (NREL) to perform
a major redesign of the research
gearbox for the dynamometer
testing facility at NREL’s National
Wind Technology Center
(NWTC).

The gearbox will be redesigned
by this summer and rebuilding
will commence later in 2012.
Engineering and drafting services
provided by Powertrain Engineers
Inc. will assist Romax in this
project.

In an effort to document and
assess the design process, NREL
previously completed a redesign/
rebuild of two heavily used
gearboxes that subsequently
underwent in-field operation and
dynamometer validation testing.
With the help of industry and



academic partners, NREL
has highlighted significant
findings to reduce the number
of gearbox failures seen by the
wind turbine industry.

Ashley Crowther, the VP
Engineering, at Romax’s
Wind Technology Center in
Boulder, Colorado, is positive
about gearbox reliability,
saying, “Gearboxes are a
reliable workhorse for so many
industries, they increase the
output velocity and provide a
large saving in the costs of the
electrical machine. Programs
such as this one at NREL are
important as they improve the
knowledge across the industry
allowing the progression of
the wind turbine gearbox into
a reliable product.”

The redesign has the
primary goal of allowing
for the exploration of the
effect of design details on
the loads and deflections
within the gearbox and a
secondary goal of improving
the design from the previous
configuration. Romax
has developed a detailed
drivetrain engineering
model of the current gearbox
and performed extensive
validation of the model versus
a wealth of test data generated
so far by the program.

Chris Halse, Engineering
Manager at Romax, said, “We
have shown by simulation
and test several key issues
with the 3 pointed mounted
arrangement, such as the high
sensitivity of the designs to
rotor loads, if the gearbox is
not correctly supported in the
planetary stage. By improving
this aspect of the design we
can return to simulation
and test and demonstrate
the engineering approach
to ensure future gearboxes
don’t have such problems. An
original goal of the project was
to ensure modelling tools are
up to the tasks of predicting
gearbox behaviour and we

have certainly shown Romax is on top of that.” For more information,
visit www.romaxtech.com.

SUZLON GROUP ANNOUNCES EXECUTIVE BOARD

APPOINTMENTS TO REpower

The Supervisory Board of REpower announces the appointment of Marcus A.
Wassenberg as Chief Financial Officer, and Vinod R. Tanti as Chief Operating
Officer. Tulsi Tanti, Chairman of Suzlon Group and Chairman of REpower’s
Supervisory Board, said, “For some time now we have been looking to both
strengthen REpower’s Executive Board and also leverage some of the many
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synergy benefits between Suzlon and REpower. We believe today’s
Supervisory Board appointments progresses this in both regards.”
Wassenberg has held a senior position at REpower since 2009. He brings
to the CFO role strong management skills and a proven track record of
realizing efficiencies in progress and change within the organization. Tanti,
as COO, brings the strong supply chain strength of Suzlon into REpower to
maintain and improve cost-efficiency, while meeting the highest standards
of reliability and quality, in a highly competitive market. “The Suzlon
Group is committed to REpower for the long-term and wishes to further
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develop the profitable and
sustainable growth of the
company. By appointing
these senior and experienced
professional executives to the
company, I believe we will
create significant value for our
stakeholders over the near and
mid-term.”

“I have worked closely
with Marcus Wassenberg
for a number of years now
and know he will make an
important contribution on
the EB as CFO,” said Andreas
Nauen, CEO of REpower. “I
am also delighted to welcome
Vinod Tanti to REpower. His
rich experience and deep
knowledge of supply chain
management will benefit us
significantly.”

Wassenberg holds an
economics degree from Ruhr-
Universitdt, Bochum, and
has held a number of senior
finance and managerial
positions in a range of
sectors. Most recently he has
been senior vice president of
management control, where
his duties included managing
accounting, invoicing, and
controlling for both REpower
and its subsidiaries. Before
joining REpower he held a
number of senior positions at
the Cirrus Group.

Tanti is a civil engineer
with over 24 years’ experience,
including the last 16 years
in the wind sector. As a
senior member of the Suzlon
Group he has been involved
in all facets of the business,
especially in organizing the
low cost country supply chain
into a highly aligned, lean,
productive and competitive
organization.

ENCORP HELPS
COMPLETE NATION’S
MOST ADVANCED
MICROGRID PROJECT
Encorp LLC, a distributed
energy control company,
recently completed the
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integrated monitoring and
controls system as part of
a first-of-its-kind smart
microgrid at Santa Rita Jail
in Dublin, Calif.

The microgrid, developed
by Chevron Energy Solutions,
is among the most advanced
in the country. It integrates
a diverse collection of onsite
renewable energy sources at
the 1-million-square-foot,
maximum-security jail to
ensure around-the-clock
power reliability and reduce
utility costs.

The Encorp system
helps aggregate the jail’s
onsite generation sources
of solar photovoltaics, fuel
cells, wind turbines and
emergency backup diesel
generators with an advanced
2 megawatt energy storage
system to reduce the facility’s
energy costs by an estimated
$100,000 each year to
safeguard it against power
loss.

Six Encorp Gold Boxes™
help control the jail’s daily
2-plus megawatt power
demand by seamlessly
balancing onsite generation
and utility power to provide
synchronous power. The
seamless conversion of energy
sources mitigates power
disturbances.

An Encorp SCADA system
automatically monitors and
controls the operation by
aggregating and analyzing
real-time data from the
different power sources that
is sent to a central computer
for operators to easily view.

With the completion of the
smart microgrid, Alameda
County’s Santa Rita Jail is
considered one of the most
energy efficient jails in the
U.S., with one of the most
advanced power systems in
the world. Part of what makes
the microgrid “smart” is the
Encorp computer system,
which allows the jail to

monitor how much power it’s bringing in and how much it’s generating
onsite. This state-of-the-art Encorp technology also allows the jail to
disconnect seamlessly from the grid and operate independently if needed.
In all, the smart microgrid enables greater efficiency, reliability, security
and resilience of electricity delivery systems.

“Encorp microgrid equipment supports the high-security needs of the
jail, helping to ensure safety of inmates and staff,” said Michael Clark,
Encorp President. “Encorp equipment helps tie the disparate onsite
energy sources together so they can communicate in the same language
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and perform at optimum levels.
The Santa Rita Jail microgrid is
the latest example of Encorp’s
success integrating different
forms of distributed generation
sources.”

For more information, call
Encorp at 888-295-4141 or visit
WWW.encorp.com.

NJC WIND TECHNOLOGY
PROGRAM BEGINS

FIFTH YEAR

Northeastern Junior College
(NJC) in Sterling, CO, is
beginning its fifth year of wind
technology training programs.
Situated in an area, which is a
hot bed for wind development
with more than 800 megawatts
produced wind energy in an
80-mile radius of the school and
two more sites going up this
summer that will be producing
an additional 200-300 megawatts.
Six different turbine technologies
are currently operating in the area

near NJC near the Nebraska state
line NJC, with the help of industry
partners, developed an Associate
of Applied Science degree in wind
technology to produce competent

and well-rounded technicians
that can adapt to different
technologies and situations.
The local wind companies have
helped by supplying equipment,
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and donations to advance the
college’s program. The students
complete a 240-hour internship
in the wind industry to gain
valuable work experience and
must also take general education
classes that advance computer,
communication, and soft skills.

The NJC wind program recently
graduated the second class of 17
technicians in May 2012. Within
three months of graduation, 14 of
the 17 students were employed
as technicians with GE, NextEra
Energy, Invenergy, enXco, and
Blattner Energy. The remaining
three students are continuing
their education in business or
engineering.

What sets NJC’s wind program
apart is its strong safety practices
and on the job training attitude.
Twenty-two students are allowed
into the program each fall.
The small class size allows for
more hands on and one-on-one
instructor time. Tuition, fees,

Alpha Workholding is the premier

and books for the program are
approximately $10,000 for the full
two year A.A.S. degree. Students
leave NJC with an OSHA 10 hour
certificate, CPR and First Aid

——T

certificate, and an associate’s
degree. At NJC, the three
instructors in the wind training
program have a combined eight
years of wind industry experience
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as technicians with three different companies. For more information,
visit www.njc.edu or contact Jim Lenzen, assistant director of Renewable
Energy at (970) 521-6740.

SPECTRO, INC. EXPANDS GLOBAL SALES AND SUPPORT
ORGANIZATION IN CHINA

Spectro, Inc., one of the largest worldwide suppliers of oil and fuel
analysis instruments to industry and military markets, has established
a local sales and support office in Beijing, China under the leadership
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of China Sales Manager Alex
Shi.

Shi previously held the
roles of account manager
at 3M Corporation, project
manager at Sinovel Wind
Corporation and marketing
development manager at
Keithley Instruments.

“China is the fastest-
growing, lubrication-
consuming market in the
world,” said Spectro Inc.’s
President and CEO Brian
Mitchell. “As such, we felt it
was very important for us to
have a physical presence along

with local representation and
communications to establish

and maintain effective sales
and customer support channels.
Further, our products can be
used in other fluid applications
beyond lubrication compounds.
By understanding the local
and regional needs more
clearly, we can explore those
other applications and refine
solutions for them.”

For more information, please
visit www.spectroinc.com. |
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Rob Mackinaw
Crane Service, Inc.

Crane business is booming in Texas and this company provides fast response,
skilled workers, and safety to get the job done.

IN THE PAST DECADE, JUSTIN MOFFETT has
seen significant changes in the wind energy market.
From his home base in Sweetwater, Texas, Moffett
says wind turbines dot the horizon in every direc-
tion. Row upon row of turbines that were once con-
sidered a nuisance to the local citizens are now just
part of the landscape.

In this area of Texas where wind power generation
leads the world in megawatts of operational energy,
it’s no wonder that Moffett and others like him have
worked for years on turbines or in businesses sup-
porting the wind industry.

Moffett recently joined Crane Service, Inc. after
spending 10 years in turbine construction for major
OEMs before helping to start another crane and ser-
vice business in Texas. With
a background in both con-
struction and crane work,
Moffett’s job in territory
sales for Texas and eastern
Oklahoma is a good fit for
him and the company.

“My job is basically to sell
operated crane work or crane
sales,” he said. “Wind en-
ergy is everywhere out here.
There is a lot of demand for
crane rental and service. You
go out and usually the cus-
tomer knows exactly what
they need and the weight
of the turbine. I work with
them to determine what size
crane they need — whether
they are erecting an 80-me-
ter, 69-meter or 100-meter
turbine — we figure out what
is the best piece of equipment to fit their job.”

“We have 440-ton crawlers, hydraulic truck
cranes, a new 550-ton Grove GMK-7550 hydraulic
crane and everything down to a 15-ton carry deck,”
he said. “We stay busy and our equipment is always
coming and going. There’s a lot of work here for
cranes and crane service.”

In addition to the equipment mentioned, the com-
pany has a fleet of boom trucks, forklifts, all-terrain
cranes up to 130-tons, rough terrain, crawler and
lattice boom units, in addition to a Link-Belt AT-
3275 all terrain unit with a tip height of 350 feet and
156,500 pounds of counterweight. The Manitowoc

Model 16000 Crawler is a new addition to the fleet,
according to Moffett. It has a lifting capacity of 440
tons and a 315-foot heavy lift boom with a luffing jib
extension to 432 feet.

“We have smaller 25-ton cranes that we rent
and the customer operates and the larger operated
cranes are constantly moving and busy,” he said.

While busy with lots of work and quick turn-
arounds, Moffett said safety is the most important
factor with Crane Service and the industry as a
whole.

“When I first started in the wind industry, it wasn’t
nearly as strict,” he said. “There were processes and
manuals, but not a lot of enforcement or guidelines.
Now it’s not left up to your imagination and that’s a
good thing.”

Equipment is well main-
tained to manufacturer stan-
dards and inspected by third-
party sources on a regular
basis to ensure employees and
customers and their jobsites
are safe. This also applies to op-
erator training, with each op-
erator working and training on
every piece of equipment and
licensed to perform the work.

“Besides safety, a huge change
is how everything looks now,”
he said. “I used to look out and
see rolling hills and flat places.
Now you see turbines -- 500 or
more — and when people come
to visit you take them out to see
the wind farms. It’s a unique
experience for them. And it’s
especially beautiful at night.
The FAA lighting is situated on every second or third
turbine and they are all linked together so when one
blinks they all blink. That’s really a sight to see, but it’s
also fun to watch a turbine going up or a crane being
assembled or disassembled.

With so many turbines in Texas, Moffett says
most customers are knowledgeable about the work
involved and sites or farms are easy to reach with
heavy equipment.

“We have some challenging situations where there
are some tight spots when we are moving from one
location to another, but the assembly and disassem-
bly and the guys who do that work do a great job.”

For more information on Crane Service Inc. please visit their website www.craneserviceinc.com.
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Merritt Brown
Rev1 Power Services, Inc.

In an effort to reduce hand and arm injuries, we should learn from the research on high
visibility clothing and how we can make our hazards more conspicuous and safer.

IN MY EARLIER DAYS OF WORKING IN POWER gen-
eration facilities, it was common policy to give the new
guy a bright red hardhat so that everyone else could look
out for him and help him learn the ropes of the facility.
Though such a policy may have inadvertently sanctioned
the amusing initiation of a new recruit, its intention was
to bring focus on an inexperienced member of the team.
It was this visibility and guidance that helped the new
employee avoid injurious situations until he became
fully aware of his new surroundings.

In a literal sense, poor visibility can be the cause of
many hazards and injuries in our industry. Wind tech-
nicians work with their hands, whether it is with rigging
equipment, hand tools, or climbing a turbine. Part of the
responsibility of providing maintenance services is to
continuously find ways to improve the safe working con-
ditions of technicians. Whether we work during dusk
or dawn hours, in high traffic construction areas, or in
dimly lit towers and hubs, the risk of injury due to poor
visibility can increase significantly.

According to the Bureau of Labor Statistics (BLS), the
agency that compiles OSHA reportable injuries, in 2010
more than 209,000 injuries to the arms and hands were
reported in the U.S. private workplace sector. Of those
reported injuries, nearly 55% resulted in more than six
days away from work. While we may logically believe
that many of these types of injuries occurred before
someone was really thinking about their task or when
they became tired at the end of a long day, the fact is that
most were inflicted at least two hours after the start of
work and during work periods of less than ten hours.
This particular BLS statistic might suggest that work-
ers should be wide-awake, but simply not focused on the
task at hand. Even the day of the week seems irrelevant,
as the number of arm and hand injuries reported in 2010
varied by less than 3% Monday through Friday.

Certainly not a surprise to anyone the most com-
mon causes of these types of injuries are carelessness,
lack of awareness, boredom, distractions, and disregard
for safety procedures. Often the technician places their
non-dominant hand in the line of fire, increasing the
risk of hand injuries. At one time the worker can be a
wide-awake and unwitting participant in an unsafe act,
yet at another they can avoid the very same actions that
put them in harm’s way. Perhaps in the first scenario, the
hand or arm just wasn’t conspicuous enough to immedi-
ately gain the attention of the technician.

Conspicuity refers to the ability of an object to draw
attention to its presence, even when someone is not ac-

tively looking for it. We know for example how a vehicle’s
headlights and brake lights make them conspicuous, or
how a bright red hardhat brings our attention to a new
employee. When we are casually looking around, some-
times an object will jump out of the background. Since
getting technicians to notice where their hands and
arms are placed can literally be a matter of life and death,
creating an up tower work environment where arms and
hands become more conspicuous, and where hazards
can be found, will provide a real safety advantage.

High visibility clothing has been around since the
1970’s and has become commonplace in today’s wind
construction industry. During construction or major
maintenance high visibility vests are worn as a means
to deliberately make the workers conspicuous to others.
For many years red was considered the most conspicu-
ous color but recent research has established that the
most conspicuous colors are yellow and yellow-green,
sometimes called lime yellow. Because the color-trans-
mitting cones in our eyes do not work well in the dark,
some colors are easier for us to see at night. We are most
sensitive to greenish-yellow colors under dim condi-
tions, making lime shades easiest to see in low lighting.
This led to a study that found yellow-green fire engines
have far fewer accidents than red ones, and now com-
munities across the country are replacing the traditional
red fire truck.

Considering the outcome of such studies, wearing
clothing that is inconspicuous may be a leading con-
tributor to many hand and arm injuries in our indus-
try. Wearing black gloves that are close in color to the
equipment we work on, for example, does little to draw
sensory perception to where the hands are placed.
Brightly colored gloves or those with bright colored
fingertips can increase technician awareness of hand
safety while working. In many safety-critical situations,
it is vital that a viewer notice a sign or other object in
order to avoid injury. However, words and numbers
are not good conspicuity devices because reading text
takes good acuity and mental effort. Color on the other
hand, is easily and quickly perceived without the cogni-
tive effort required in reading and can be perceived in
peripheral as well as in central vision. Color-labeling
what is otherwise an inconspicuous hazard can bring
attention to pinch points, high voltage connections,
and sharp edges.

Being left to work with some engineered hazards on
our turbines, the least we can do is identify them and
make them as conspicuous as we can.

Merritt Brown is vice president of Revl Renewables, an energy services company supporting wind, solar, and biomass
clients worldwide. To learn more call (866) 738-1669 or go online to www.revlrenewables.com.
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Yahya Modarres-Sadeghi, Ph.D.
UMass Wind Energy Center

TECHNOLOGY

Fluid-structure interactions in floating offshore wind turbines are among the most

critical studies needed.

WHILE ONSHORE WIND ENERGY has been the
world’s fastest growing energy source for more
than a decade, there is an increasing interest in us-
ing offshore wind turbines especially in deep wa-
ter. The interest is mainly because of higher and
more consistent wind speed offshore: no size limi-
tation on the blade size due to the road and rail
constraints; no visual and noise annoyance; more
possible places for installation; and high potential
for offshore wind energy extraction in the U.S.

Despite their great potential, there is no func-
tional floating wind turbine in the world (apart
from a few experimental ones), as there are yet
many fundamental studies necessary before they
can be realized. Among the most critical studies
needed for the offshore floating wind turbines are
studies on fluid-structure interactions.

When a structure is in contact with flow, it
could deform or oscillate due to the fluid forces.
The deformation or oscillation of the structure
results in changes in the fluid forces, leading to
new deformation of the structure. This is a fluid-
structure interaction case.

In a floating wind turbine, many cases of fluid-
structure interactions are observed. Large wind
turbine blades, which are common for the offshore
wind turbines, are susceptible to various flow-in-
duced dynamical instabilities. This means that if
the blades are too large, or too flexible, they can
undergo large-amplitude oscillations in a plane
perpendicular to the plane of rotation. The result
is that the blade will break immediately, or will
hit the tower. The blades are attached to a tower,
which oscillates due to the interaction of the plat-
form with the ocean waves. The entire floating
wind turbine is supported by mooring lines, which
can undergo vortex-induced vibrations (VIV).
These are oscillations with amplitudes of the order
of one cable diameter and a rather low frequency
(usually ranging from around 1 Hz to around 10
Hz). Although its amplitudes and frequencies are
not very large, VIV is a major concern, as it can
lead to fatigue and failure of the mooring lines. A
failed mooring system results in a floating wind
turbine moving freely in the ocean — a situation
that should definitely be avoided.

At the Fluid-Structure Interactions lab of Uni-
versity of Massachusetts, we study the fluid-

structure interaction systems involved in floating
offshore wind turbines, theoretically and experi-
mentally.

The theoretical component of our work is
based on analytical modeling of nonlinear fluid-
structure interaction systems. For example, we
are working on a nonlinear model to predict pos-
sible dynamical instabilities of large wind tur-
bine blades. These models are coupled nonlinear
partial differential equations, which are reduced
to a set of ordinary differential equations using
the Galerkin technique, and then solved using
Houbolt’s finite difference method. The results
will give us the critical wind speeds for dynamic
instabilities of wind turbine blades.

At the UMass FSI lab, we have a recirculating
water tunnel with a test-section of 38 cm x 50 cm
x 150 cm and a maximum flow rate of 1.0 m/s. We
use this tunnel for the experimental components
of our studies. We conduct tests to investigate the
vortex-induced vibrations of a flexible cylinder
placed in flow with various angles of inclination.
In a floating offshore wind turbine, the moor-
ing lines could be placed perpendicularly to the
oncoming flow, and in some cases, with an angle
with respect to the flow. We study experimentally
the influence of this angle of inclination on the
resulting VIV response.

In our open-section wind tunnel (operated by
the UMass Wind Energy Center, in conjunction
with the Mechanical and Industrial Engineering
Department), we conduct experiments on small-
scale wind turbine blades to study their instabil-
ity. The wind tunnel has a cross-section of 1.0 m
x 1.0 m and the maximum wind speed is 18 m/s.
The goal is to quantify the onset of possible in-
stabilities for flexible blades, with various designs.
Increasing the wind speed from zero to the maxi-
mum, we measure the tip displacements of the
wind turbine blades to see if any dynamic instabil-
ity can occur. The results will help us validate our
theoretical model for blade instability and to be
able to predict the onset of instability for larger
blades.

This is a summary of various ongoing FSI proj-
ects related to the offshore floating wind turbines.
In future columns, I will give more details about
the problems I have discussed here. -

Yahya Modarres-Sadeghi, Ph.D., is an assistant professor of mechanical and industrial engineering at the University of Massa-
chusetts Amherst and a member of its Wind Energy Center. He can be reached at (413) 545-2468 or modarres@engin.umass.edu.

Also visit www.umass.edu/fsi.

windsystemsmag.com 19


mailto:modarres@engin.umass.edu?subject=Referred by Wind Systems Mag
http://www.umass.edu/fsi

LOGISTICS

Terry White
Specialized Carriers and Rigging Association

Association and member companies work on transporting topics and permitting

processes for wind industry.

SINCE 1948, MEMBER COMPANIES of the Specialized
Carriers and Rigging Association (SC&RA) have built
a reputation for lifting, hauling and positioning massive
items with precision and accuracy. Additionally, the asso-
ciation’s Allied Industries members produce the special-
ized equipment, professional engineering, insurance, legal
counsel and other products and services that make such
monumental tasks possible.

SC&RA member companies perform the work that no
one else can handle. And they take considerable pride in
doing jobs safely, legally and profitably. These character-
istics make SC&RA members exceptionally well suited
for working with wind systems projects. Year after year,
some of the most impressive entries in the SC&RA Haul-
ing and Rigging Job of the Year Competitions involve the
energy sector. Regardless of the type of energy ultimately
produced, many of the lessons learned from such projects
apply to the wind power segment, where SC&RA members
have focused much of their attention in recent years.

SC&RA has exhibited annually at Windpower since 2010
to help explain benefits of working with SC&RA members
when needing specialized transportation, crane and rigging
services. The booths also further SC&RA's efforts to recruit
members from within the wind industry, including at least
three new members. Sharing SC&RA’s presence at Wind-
power each year are more than 50 of the association’s mem-
ber companies. Largely as a result of SC&RA's participation
at Windpower 2011, the association was asked to partici-
pate at the American Wind Energy Association’s Transpor-
tation and Logistics Working Group meeting during that
conference. This group, which already had some SC&RA
members participating in it, provides another outlet to
team with SC&RA in its permit uniformity goal.

SC&RA has worked long and hard on efforts to attain
permit uniformity for oversize/overweight transport of
items such as components for wind turbines, towers and
blades. Permitting processes that vary from state to state
can be every bit as daunting for motor carriers and their
customers. SC&RA’'s unwavering conviction that a uniform
system for issuing permits would promote more efficient
interstate commerce and fuel the economic growth of all
states involved led to the creation of the Specialized Trans-
portation Symposiums.

Additionally, SC&RA members and staff participate
at meetings of regional transportation groups, includ-
ing the Southeastern Association of State Highway and
Transportation Officials, the Washington Association of
State Highway and Transportation Officials, and the Mid
America Association of State Transportation Officials. Of-

ten, SC&RA staff executives are called upon to present an
overview of issues facing the industry.

These efforts sometimes lead to SC&RA's direct involve-
ment within states. For example, after Virginia enacted a
bill last year that required the development of a uniform
system of permitting for overweight and oversize vehicles
within its boundaries, as well as a comprehensive, tiered
schedule of fees for overweight vehicles, SC&RA staff and
members began serving on three of the five working groups
organized by the commonwealth.

In addition to state permitting issues, SC&RA addresses
such areas as federal regulations involving hours-of-service
for drivers, electronic on-board recorders; load securement;
pilot car practices; and litigation concerns. The association
meets as needed with federal officials, submits comments
about pending federal regulations and works with related
associations on specialized transportation issues of mutual
concern. Similarly, SC&RA works on behalf of members
in the crane industry and their customers, including those
involved with wind systems. A popular session at SC&RA’s
Crane & Rigging Workshop last year covered the current
and future wind-energy market. Other sessions focused on
lift plans, load charts and numerous other topics of signifi-
cance to the erection of wind towers.

SC&RA’s upcoming 35th Anniversary Crane & Rigging
Workshop in Louisville, KY, September 19-21, also will
place a strong emphasis on logistical, safety, regulatory and
legislative matters of relevance to wind systems. The 2012
workshop is expected to attract more than 425 industry
experts, including equipment designers, safety directors,
crane operators, operations managers, sales representatives
and top management.

As with transportation issues, SC&RA also stays di-
rectly involved with crane and rigging issues at the local,
state and federal levels. SC&RA actively participated on
the 23-member Cranes and Derricks Negotiated Rulemak-
ing Committee that drafted new federal safety regulations.
Moreover, SC&RA tirelessly pushed for years to keep the
promulgation process moving whenever it stalled.

SC&RA also supplies comprehensive coverage about the
transport, erection and installation of wind systems in both
of its official magazines, International Cranes and Spe-
cialized Transport and American Cranes & Transport, as
well as in the association’s weekly newsletter and quarterly
safety newsletter. Among the most useful tools offered by
SC&RA is the Membership Directory, which encompasses
a network of about 1,300 companies. With members in 46
nations, SC&RA is uniquely qualified to further the wind-
energy industry virtually anywhere in the world.

To learn more about this and other SC&RA products, events and competitions of relevance to the wind-energy industry,
please visit the SC&RA website at www.scranet.org or call 703-698-0291.
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The American Wind Energy Association (AWEA) creates industry events that capture
the energy of this ever-important global wind energy segment. Offering unparalleled
educational sessions and discussions, and led by the industry’s foremost authorities

in wind energy issues, AWEA events are a hecessary piece of any serious wind
professional’s development. Save the dates NOW for these invaluable Fall 2012 events:

AWEA Regional Wind Energy Summit - New England
September 5 -6, 2012 ~ Portland, ME

AWEA Wind Resource & Project Energy Assessment Seminar
September 13 — 14, 2012 Pittsburgh, PA

AWEA Offshore WINDPOWER Conference & Exhibition
October 9 — 11,2012  Virginia Beach, VA

AWEA Wind Energy Fall Symposium
November 14 — 15,2012  Chandler, AZ

AWEA Regional Wind Energy Summit - Southwest
December 5 -6, 2012 ~ Houston, TX

< Scan this code with your

smartphone for event details.
AMERICAN

WIND ENERGY

www.awea.org/events ASSOCIATION



http://www.awea.org/events

COMPANY PROFILE

MISTAYA ENGINEERING INC.

By Sherri Mabry
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AS A YOUNG BOY GROWING UP in southern
Alberta, Canada, where the wind is extremely
powerful, Tom Lambert remembers being inter-
ested in renewable energy. His father used solar
panels at the family home in the 1970s before
others even considered tapping available renew-
able sources for power.

With a degree in mechanical engineering from
the University of Alberta, and a Masters from
Colorado State University, Lambert is now CEO
of Mistaya Engineering, Inc., a software and con-
sulting service that helps engineers develop re-
newable energy projects.

“Analyzing these projects involves large
amounts of data to understand how power sys-
tems will perform with available resources,” he
said. “I had a hunch that the industry needed a
tool designed especially for wind resource ana-
lysts who work with data generated by wind
measurement equipment. When we developed
Windographer, I was a little surprised at the rela-
tively early adoption of the software by industry
leaders.”

Windographer was designed to quickly read
wind data files from almost any source, sorting
out the different types of data in the file and dis-
playing it in a logical format that could be evalu-
ated for quality of both the wind resource and
data generated.

“The product has evolved the way I envi-
sioned, but there have been some surprising
things about its evolution, that I did not antici-
pate,” he said. “I didn’t realize it would be used as
much as it is for operational assessments.”

With more than 500 customers in 60 coun-
tries, Windographer has established a reputation
since 2005 as being the industry-leading tool for
simplifying and accelerating the wind resource
assessment process.

“Our biggest customer group is wind power
developers who are looking to analyze wind re-
source data prior to construction,” he said. “Oth-
er users are consultants, academics and amateur
meteorologists — it’s an eclectic group of folks
who are real lovers of data. Definitely, it’s data-
centric people who use Windographer because it
provides tons of data and it’s fun to use. You can
zoom in and zoom out, filter, change settings,
and the graphs update very quickly”

Developed as a stand-alone software package,
Windographer integrates with other software
products in a Windows-based system.

“We wanted to make sure it would fit in nicely
to the ecosystem in the wind power industry, so
we work hard to read all the common met tower,
SoDAR, and LiDAR data formats, and to export
to all the common software packages used to de-
sign wind farms,” he said. “We designed it know-
ing that it would be just a part of the entire pro-
cess of developing a wind energy site

The main features of Windographer include
intelligent data import, visualization, powerful
quality control, and advanced analysis capabili-
ties.

“Reading data files is one of the main fea-
tures of Windographer,” Lambert said. “We try
to make it like magic. It can import data from
almost any format and automatically determine
the data structure without asking questions, so
the user can get straight to analyzing data.”

The software also provides a wide range of
graphs and tables from the original file, and also
calculates quantities such as air density and tur-
bulence intensity for display in colorful graphs,
wind roses and frequency histograms.

The software allows users to quickly detect
and flag problems such as tower shading, icing
events, and sensor malfunctions, and to analyze
wind shear patterns and estimate wind speeds at
the hub height of a particular turbine.

Users can also analyze tower distortion, esti-
mate wind turbine energy production, and pre-
dict extreme wind speeds.

In the next few months a new feature will be
introduced to allow comparison of one site to
another. The Measure Correlate Predict (MCP)
module will allow wind farm developers to cor-
relate data from the proposed site with a nearby
long-term reference station to provide informa-
tion for climate adjustments. “The industry has
evolved from the cowboy mode of operating,
where you could get away with designing wind
farms without much detailed analysis. These
days, designers very carefully analyze both pre-
construction and post-construction data, and
software saves time and effort in the process.”

Lambert believes technological solutions like
Windographer will continue to be needed in the
search for potential construction sites.

“The industry needs a higher degree of analy-
sis and sharper pencils to handle the more chal-
lenging conditions we face as we construct wind
farms in places with less energetic winds or more
complex terrain,” he said. /L

For more information, call 1-866-848-6232 or visit www.mistaya.ca or www.windographer.com.
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OIL CHANGE SYSTEMS DESIGNED

FOR SAFETY & EFFICIEN Y

Down tower gearox o changes are
designed with safety _
containme i
and less dewnt

By Jonathan Glessner

Jonathan Glessner is the vice president of Wind Service, Wind Service Manager for H&N Wind
Wazee Companies. For more information, call 1-800-299-8658 or visit www.wazeeco.com.

IF THERE WERE ANATOMY LESSONS on wind
turbines, it wouldn’t take long to fully understand
that the gearbox is the structure’s most critical
organ. It is essentially the beating heart of the
wind turbine. Failure of the gearbox won’t result
in death but it could cost as much as $500,000 for

emergency and reconstructive surgery. The gear-
box is the part of the turbine that cannot be ig-
nored, and thus requires attention to detail.
Historically, gearbox failures in the wind tur-
bine industry are mostly mechanical in nature
caused from undersized gearboxes. Failures that
are most prominent are low-speed and high-
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speed bearing failures. Gearbox lubrication issues
tend to be the other key reason leading to break-
down, typically coming from high-particle count
and high-moisture content in the gearbox.

Most wind turbine owners either assume or
were told by manufacturers that the majority of
gearbox problems are caused by improper oil
choice. In this case, one of two problems can oc-
cur — either the oil does not lubricate the gear-
box sufficiently; or it holds moisture creating a
“sludging” effect and therefore causes filters to
plug. Ultimately, they both can lead to untimely
shutdowns.
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Another common cause of gearbox failure stems
from improper oil changes. The industry has seen
its share of inexperienced and unskilled service
providers inventing oil change procedures that
can lead to huge problems. Much of the problem
comes from improperly mixing additives or non-
procedural oil changes that cause oils to foam.
When oil foams, it causes the gearbox oil sensors
to detect low levels and shut down. Cutting cor-
ners in the oil change process — to save time and
increase the number of turbines you can service in
one day — can ultimately lead to unwanted down-
time and expensive repair.

TWO TYPES OF OIL CHANGES

There are basically two types of oil changes. There
is a “2-part” and a “4-part” oil change. A 2-part
change involves two steps: drain out the old oil and
add in the new. The 4-part change involves two
additional steps: flushing and rinsing the gearbox.
The 4-part process also includes flushing lines
and changing filters. If using the same oil type,
the 2-part change is sufficient. However, if the oil
type is different and not compatible with the origi-
nal oil, the 4-part change is required. A cleansing
solution must be used to clear out all remnants
of the used oil otherwise the foaming issues can
arise causing the potential for considerable turbine
downtime.

Currently, there are various systems used within
the industry to change gearbox oil including some
“custom-built” methods. There is the bucket meth-
od as well as another system that uses pressurized
tanks involving a transfer of oil from either totes or
drums. Both methods have proven to be inefficient
and labor intensive. One significant disadvantage
to the bucket system is that it doesn’t allow for the
4-part change. In recent years, the industry has
seen other methods that have proved to be inef-
ficient and ineffective.

But methods that focus on safety and efficiency
are most important for the future of the industry.
Regardless of all other conditions, these two fac-
tors are the most critical of all. The other major
focus area revolves around containment — elimi-
nating the potential for oil spills. Anytime oil is
handled or transferred, you are exposing yourself
to a potential spill and environmental anxiety.

The latest technology that addresses all three of
these primary concerns is the down-tower (execut-
ing the oil change from the ground rather that at
the top of the tower) oil change service. The pro-
cess is designed with safety, efficiency and con-
tainment in mind. The down-tower method pro-
vides obvious safety benefits and greatly decreases
chances of spillage.

By implementing the procedures designed by the
oil manufacturers (manufacturers, of course, know
the oil better than anyone), gearboxes operate at
maximum efficiency. Keeping the turbines running
at this high rate translates into higher overall pro-
ductivity.

Because the process is efficient and less compli-
cated, it means less downtime for wind farms. It
also means that conducting a service during the
middle of the night or on a weekend is a very vi-
able option. Truly, it is a 24/7 service. This method
also allows for oil changes to take place in extreme
temperatures because oil from the trucks is heated
for quicker fills in any weather conditions.

Oil must reach the gearbox in an efficient, but
contained manner. From an environmental stand-
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point, it’s important that the oil be contained
throughout the entire process. Since environmen-
tal matters are of such great concern, oil spills are
not an option. The final step to the process is to
ensure disposal is done properly.

DOWN-TOWER PROCEDURES

Once the proper oil change “procedure” is in place, the
level of difficulty decreases. One of the most prominent
features is the ability to heat the oil in the truck. When
ambient temperatures are warmer and the tower has been
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running, a 4-part change out can take
less than a normal workday. With the
tote system it has the capability of
independently storing, containing,
heating and maintaining a minimum
of four 330-gallon totes. It can hold
enough oil (virgin, rinse, flush and
waste) to do multiple towers without
returning to the O&M building to
empty and restock.

The down-tower procedure uti-
lizing custom-built trucks offers nu-
merous safety checkpoints to prevent
spillage. There is a safety and proce-
dural “check list” to ensure all steps
are followed. Beyond offering 100
percent oil containment, the process
has leak detection and overfill warn-
ings; automatic shutoff; valve-to-
pump interlocking/bypass to prevent
over pressure of rated hoses; valve
interlocking to eliminate cross con-
taminations of fluids; flow monitor-
ing for both draining and filling of
the gearbox; and an adjustable fill
gallon count to prevent “overfill” of
the gearbox.

From the truck, this technology in-
cludes a wireless touch screen control
system — sent via a truck-produced
Wi-Fi signal — that eliminates any type
of improper procedures taking place
up tower. Depending on the filtration
requirements of the customer (3, 5 or
10 microns), filters can be changed
on the truck to accommodate the re-
quest. By using oil trays and pig mats,
any residual spills can by contained.

Where other gearbox oil change
methods each have their unique dis-
advantages, the down-tower system

eliminates practically every one of
these concerns. The track record
on worker safety however (nearly
1000 oil changes with no injuries), is
the biggest advantage to this meth-
od. Without having other day-to-day
distractions on a wind farm like wind
technicians do, the down-tower pro-
cess offers comfort in speed and rep-
etition.

The technological advances in
gearbox oil changes have been a lead-
ing contributor to overall wind farm
productivity.
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EXTERNAL BACKGROUND
NOISE IN WIND FARMS

Optimizing wind farm operating
conditions by improving the
characterization and forecast of
external background noise through
meteorological variables.

By Ester Cierco
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Ester Cierco, engineer at the R+D department of Ingenieria para el Control del Ruido, is the head project manager of

SOME-ECO. For more information, visit www.icrsl.com.

NOISE IS OF INCREASING CONCERN to wind
farm operators and standards in this field are be-
coming stricter. More and more, noise impact
studies of noise generated by wind farms located
near populations are taken into account. As a re-
sult, accurate vibro-acoustic studies are increas-

ingly in demand to meet these requirements. Nev-
ertheless, they do not seriously take into account
the importance of external background noise in
the contribution to the overall noise. Furthermore,
background noise evaluation is often a poorly de-
fined task, which does not take into account the
different periods of the year, for instance. In prac-
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tice, most current acoustic studies lack a long-term
background noise prediction and it is virtually
impossible to foresee it accurately. SOME-ECO
(SOund MEteorological Environmental COrrela-
tion) is a pioneering project whose goal is to im-
prove the characterization and forecast of external
background noise in wind farms by taking into
account meteorological variables in order to opti-
mize the wind farm operating conditions.

Under the leadership of ICR (Ingenieria para
el Control del Ruido, S.L), a leading engineering
company in vibro-acoustics, with the support of
AEMET (the Spanish meteorological agency), the
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main target of SOME-ECO is to make accurate
long-term noise predictions in a particular envi-
ronment with certain characteristics. For this pur-
pose, SOME-ECO attempts to correlate external
background noise with meteorological variables
such as temperature, wind speed and relative hu-
midity. Unlike current background noise measure-
ment regulations, which do not comprehensively
take into consideration the effect of these factors,
SOME-ECO takes them into account in its calcula-
tions. Then, by knowing the influence of these vari-
ables and quantifying the correlation of short-term
levels of background noise with their equivalent

long-term values, SOME-ECO attempts to be able
to make noise predictions based on these factors.

One of the most frequent choices to date is to
define large safety margins in the prediction of
background noise to account for its possible varia-
tions over time. However, this methodology is of-
ten inefficient and prevents the optimization of
the financial return of the wind farm initial invest-
ment. Since current regulations do not specify the
duration of the background noise measurements,
they are usually carried out over short periods of
time between 2 and 7 days. These short-time mea-
surements prove to be insufficient and large safety
margins are defined, instead of making accurate
noise predictions based on the characteristics and
the meteorological variables that influence the
wind farm location.

SOME-ECO is reformulating the current meth-
ods for predicting external background noise and
provides, for the first time, representative infor-
mation that guarantees more realistic forecasts of
background noise from representative variables of
the site. The project seeks to optimize the installed
power and the operating strategies of a wind farm.
To do so, this study has two main phases to follow
up: a first step that consists of generating a model
by correlating external background noise with
meteorological variables and a second step which
is the noise prediction itself, from the generated
model and short-time measurements of the stud-
ied location.

CREATING A MODEL: CORRELATION OF THE
BACKGROUND NOISE WITH METEOROLOGI-
CAL VARIABLES.

The first objective of SOME-ECO is to create a
model by correlating background noise with cli-
matic variables that are specific to a particular place
for a period of one year. The purpose is to provide
accurate and representative data on the contribution
of meteorological variables to external background
noise at different periods of the year and at locations
with different characteristics.

To do so, ICR will analyze the behavior of atmo-
spheric pressure, temperature, wind speed, wind di-
rection and relative humidity among other things in
five different representative areas of measurement.
The 5 chosen locations are 2 urban areas and 3 rural
areas. This work procedure allows to learn about the
evolution over time of every variable separately and
to study how they contribute jointly to external back-
ground noise by means of multidimensional data
analysis. As a result, different models are obtained
depending on the studied location (Figure 1). Other
variables, such as the day of the week, the period of
the year, may be included as well in the model.

As shown in figure 2, a seven-day evolution of
four variables (rain, temperature, wind speed and
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Figure 1: Diagram of the Model generation.

relative humidity) and back-
ground noise. Climatic variables
measurements come from me-
teorological stations data and
noise measurements are made at
the same location in third octave
bands, from 20 Hz to 10 KHz.
The graphics below show the
variables evolution with values
every 10 minutes at a particu-
lar site. With regard to noise, it
shows the equivalent continuous
level every 10 minutes (Leq,, .)
in global value (from 20 Hz to 10
KHz). Horizontal axis represents
the UTC date and time.

Considering the measure-
ments that have been used to
date, they do not take into ac-
count the dependence relation-
ship existing between climatic
variables and background noise.
However, SOME-ECO intents to
correct this by providing repre-
sentative data of this relation-
ship at different periods of the
year, on different days and at dif-
ferent times of the day depend-
ing on the climatic conditions of
a particular site. The following
expression presents such rela-
tionship:

S(t) = f(t,x;) + e(t),

where S(t) represents the SPL
over time, f(tx, )is the function
that relates, linearly in the sim-
plest case, the N variables x, tak-
en into account, where i=1,...,N,
and e(t) is a stochastic variable
with a probability distribution
function which depends on the
site.

To sum up, the main purposes
of this phase of the study are:

« Providing  statistical analy-
sis of the correlation between
the equivalent level of exter-
nal background noise and the
meteorological conditions at a
particular location (atmospher-
ic pressure, temperature, wind
speed and direction, relative
humidity among other).

.

Further exploring the factors
that contribute to the genera-
tion of external background
noise.
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Figure 2: 7-day evolution of meteorological variables and SPL (Sound Pressure Level).

« Quantifying the relationship
between meteorological vari-
ables and background noise ac-
cording to different periods of
the year and different times of
the day.

PREDICTING EXTERNAL
BACKGROUND NOISE FROM
SHORT MEASUREMENTS

The goal of this phase of the
study is to enable long-term pre-
dictions, which were impossible
to carry out to date due to lack
of experimental data.

Making one-year measure-
ments is an unfeasible task in
terms of economic costs as well
as time costs. In practice, mea-
surements are made during a
period equal to or less than one
week. The current standards
that regulate the measurement
of external background noise
do not clearly specify the period
of time at which measurements
should be done. Since results
obtained in one-week measure-
ments may not be representa-
tive of the background noise at a

particular site, noise prediction
has to be made. In SOME-ECO,
this prediction is made from the
model generated in the previous
step. Figure 3 shows a diagram
of the prediction phase, which
makes up the second phase of
the project.

This phase starts with the up-
dating of the parameters of the
model depending on the char-
acteristics of the location and
the noise measurements made.
Then, the noise prediction is
made from the updated model
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Figure 3: Diagram of the 2nd step.
and the meteorological variables of the studied SOME-ECO seeks to correct inaccuracy in
site. Prediction will be as accurate as the model and long-term noise predictions since this inaccuracy
the data are. leads to establish large safety margins so that the
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condition of low noise is usu-
ally activated in a wind turbine.
As these predictions are based
on the resulting data of studying
several meteorological variables
and their relationship with back-
ground noise, the first step of the
project and the model updating
are essential to perform a good
prediction.

APPLICATIONS
SOME-ECO is aimed at wind farm
construction companies and op-
erators. The results of the research
may be very useful at different
stages of a wind farm project, such
as the site-searching phase or dur-
ing the operational phase after the
wind turbines have been installed.

During the wind farm site-
searching phase, SOME-ECO can
be very useful for assessing the
feasibility of a site on the basis of
the long-term background noise
predicted by SOME-ECO.

The main objective at this stage
is to provide a background noise

prediction much more accurate
than establishing a large safety
margin. This enables the client to
weigh up the feasibility of a spe-
cific urban or rural site and its
particular characteristics.

During the operational phase,
SOME-ECO seeks to prevent
from the need of periodic noise
studies resulting from inaccu-
rate noise predictions. ICR goal
is to provide representative data
that reveals the behavior of back-
ground noise. This will enable to
avoid prediction errors caused
by noise variations and provide
the client with an accurate noise
long-term prediction.

The knowledge of this data
will help in saving time in detect-
ing problems due to unexpected
noise variations and saving mon-
ey in applying solutions for these
noise problems. Additionally, it
will enable to optimize the initial
investment, the installed power
and the operating strategies of the
wind farm.

With SOME-ECO, wind farm
operators and  construction
companies will obtain an un-
derstanding of the effect of me-
teorological variables on external
background noise in order to ob-
tain a correct definition of exter-
nal background noise at different
times of the year and in different
climatic conditions.

SOME-ECO is reformulat-
ing the current methodology for
background noise long-term def-
inition and provides, for the first
time, representative information
that guarantees more accurate
forecasts of external background
noise at potential wind farm
sites. For this purpose, it studies
deeply the correlation between
noise and several meteorological
variables, as well as the charac-
teristics of the site. The ultimate
goal is to optimize the financial
return of the initial investment in
a wind farm, as well as to adjust
the installed power and the oper-
ating strategies. -
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KEEPING THE TURBINES

TURNING

Operating and maintaining wind
turbines requires highly trained,

knowledgeable technicians to provide

specialized best practice service.

By Sherri Mabry

For more information, please visit www.moventas.com, www.GE.com, www.mfgwind.com, www.gl-
group.com, www.psi-online.com, or www.renewable-concepts.com and www.gearboxexpress.com.

WIND TURBINE OPERATIONS AND MAINTENANCE
(O&M) is a growing business segment in the U.S.
wind energy market. Wind farm owners must now
decide whether they will handle O&M service
with their own staff or contract with OEMs or pri-
vate service providers to keep the wind turbines
turning.

With more than 48,611 megawatts of wind power
capacity installed in the United States and another
eight megawatts under construction, the need for
best practices in safety, diagnosis, repairs, and the
use of trained and knowledgeable technicians is
becoming more important than ever.

36 AUGUST | 2012

With approximately $40 billion worth of wind
installations in the U.S. reaching the end of OEM
warranty periods, operations and maintenance be-
comes one of the most talked about issues in terms
of maintaining profitability and reliability, while try-
ing to keep pace with increasing electrical generation

demands.

A report by business intelligence company, GBI
research, indicates that technological advancements
in wind power mechanisms will allow wind farms to
run far more efficiently and reap more profits as older
wind turbines are upgraded. They say the immediate
increased demand for global wind energy operations
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and maintenance may eventually cause a reduction in
revenue, but for now, business is booming.

GL Garrad Hassan, one of the world’s largest re-
newable energy consultancies and a technical au-
thority on renewable energy, says owners must care-
fully consider which post-warranty model of O&M
to adopt. According to Cathy Syme, senior project
manager for GL Garrad Hassan’s asset management
and operational services team, delivering a return on
investment has always been the key focus, but there
are also significant financial gains to be made in other
ways by striving to maximize production and mini-
mize costs.

Wind farm owners may focus on performance and
reliability of the turbine and its components to under-
stand why projects underperform or fail and what can
be done to keep the wind project operating as expect-
ed. They must also consider safety standards, estimat-
ing costs, predictive maintenance and data analysis to
improve performance and extend the life of the entire
system.

Among some of the recent industry announce-
ments, turbine OEMs, component manufacturers,
service providers and other specialists in operations
and maintenance are offering customers options for
maintaining their assets.

PSI Repair says its off-warranty repair support for
wind energy owners and O&M is a fast and affordable
solution for upgrading and extending the life of out-
of-warranty products. The service includes upgraded
electronic, hydraulic and precision mechanical com-
ponents that drive the turbines’ pitch and yaw systems
as well as down tower electronics. The company offers
component repair on printed circuit boards, PLCs,
control cards, VRCC components, IGBTs, thyristors,
converters, pitch motors, hydraulic pumps, servomo-
tors and transducers using the latest diagnostic tools
to detect failures down to the microchip level. Service
solutions range from minor component changes to full
replacement of circuit boards to improve performance
and reliability. All repairs come with a free evaluation
and one year warranty.

The company also provides comprehensive re-
manufacturing services for unsalvageable, obsolete
components and restocking programs to provide fast
turnaround and reduce inventories.

“PSI is a one-stop resource for wind farm O&M
professionals,” said Mike Fitzpatrick, general manager
of PSI Repair Services. “No other repair service pro-
vider in the wind industry can match PSI’s breadth and
depth of cost-saving services or has a dynamic engi-
neering services department quite like PSI”

OEM’s are also expanding their services to meet the
needs of turbine owners. GE is expanding its wind in-
dustry services to include “Production-Based O&M,
according to Andy Holt, general manager of wind ser-
vices for GE Energy, in a recent industry announce-
ment.

Production-based O&M agreements use a fixed and
variable fee structure instead of a time-based avail-
ability with the goal of maximizing production for cus-
tomers. The variable portion of the agreement is based
directly on wind farm production relative to megawatt
hour with GE and its customer. The total cost of the
O&M agreement, not just the availability bonus to re-
duce upfront costs, balance risks, and promote a “run
it like we own it” approach to service, is one way GE is
helping customers.

“By focusing on production, we are adding value for
our customers,” he said. “We are better aligning our
goals with theirs and better sharing the risk between
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GE and our customer. Pro-
duction-based O&M brings
us another step closer to run-
ning the turbines like we own
them”

The contracts with GE give
customers access to wind tur-
bine upgrades, service facili-
ties and a network of skilled,
highly trained local techni-
cians who are connected to
GE’s engineering organiza-
tion, according to the manu-
facturer.

Like GE, other manufac-
turers and suppliers are of-
fering specialized service or
contracts for customers with

O&M needs for their tur-
bines.
Moventas, one of the

world’s leading wind gear
manufacturers is expanding
its up-tower repair service
globally to offer its customers
better cost-savings and less
downtime in repairs, mainte-
nance and monitoring.

Steve Casey, general man-
ager of Moventas, Inc. says
the company is providing
up-tower repair service in
North America to replace the
high-speed, intermediate and
low speed assemblies on site,
thus eliminating the need to
ship the gearbox to the man-
ufacturing facility for repairs.

“This began last year when
we performed the first full
helical up-tower gearbox re-
pair,” he said. “We have since
performed numerous full he-
lical repairs, including one
in Germany. The real credit
goes to our Field Service
Manager, James Macik and
his team of technicians for
making the concept a reality.
This service eliminates the
need for the large boom and
secondary cranes normally
required to take the entire
gearbox down tower. This is
a significant cost savings for
our customers.

By using a mobile service
and small hydraulic crane,

field service technicians can bring the complete gearbox down from
the nacelle.

In addition, Moventas’ up-tower repair service makes it possible to
perform end of warranty inspections, condition monitoring, standard
high-speed pinion and bearing change-outs and pitch tube repairs.

“The CMaS unit, which is unique in that it was designed specifically for
wind gears, monitors the condition of the oil in addition to providing 24/7
vibration feedback. Since we cannot dyno-test our up-tower helical repairs,
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are in-house and we provide all the PPE, tools and
equipment to do most jobs. Renewable Concepts staff
takes a vested interest in each project, nobody cares
as much as we do and will prove it by making a

lasting impression while building a rich relationship.

OurPromise:
“We will be the bes hﬁ‘l!hfﬂshybypmﬁﬁngmhunddﬂm
mmrnhMamﬁhMWmﬂ'ﬂs

windsystemsmag.com 39


mailto:info@renewableconcept.com?subject=Referred by Wind Systems Mag
http://www.renewableconcept.com

we install our CMaS system on each repair to ensure
that the gearbox is operating on the same standards as it
would if it were repaired in our facility”

Casey says Moventas also started a mobile workshop
that is deployed to the site to provide customers with im-
mediate response time and reduced travel costs. Moven-
tas is also adding more mobile units throughout the U.S.
and Europe with expansion planned in India, Australia,
Brazil and China.

“Our goal is to significantly shorten response time, re-
duce customer costs and to continue to lead the industry
in repairs that can be done on-site rather than in a work-
shop,” says Olli Valimaki, Senior Vice President of Service
with Moventas. “This is a significant cost-saver for the
industry, making it even more competitive compared to
traditional energy forms than before”

Another specialty provider is Gearbox Express. This
company targets a very narrow section of the market fo-
cusing on down-tower services, technical advice and field
support. “We don't compete with any channel partners,
including O&M providers. We are completely indepen-
dent in the market and we know that repairing gearboxes
will become a necessity for OEMs and operators,” said
Bruce Neumiller, CEO of Gearbox Express.

Since Gearbox Express doesn't perform up tower work
on the installed wind turbine, the company can maintain
a good working relationship with O&M providers, and
since they don't manufacture gearboxes, OEMs and tur-
bines owners are also open to working together.

“Many owners have multiple makes of gearboxes in
their fleet, and with GBX, they can have one supplier
for all of them,” he said. “We know replacing the gearbox
quickly is better for our customers”

Gearbox Express uses original gearing when possible
and they provide a 43,000-square-foot facility with a 3.1
MW regenerative test stand designed to test a variety of
gearboxes in real-world, variable conditions that allows
engineers to vary torque to induce spike loads to replicate
conditions the gearbox might encounter on-site.

Neumiller says the company is also able to load test
speed, vibration and oil cleanliness in addition to offer-
ing enhanced filtration systems, lube system upgrades,
oil sampling kits and water removal devices during the
remanufacturing process.

Gearbox Express believes it has positioned itself to be
a niche service provider concentrated on gearboxes for
wind turbines. “As the industry reaches maturity, there
will be a rude awakening “As the industry reaches matu-
rity, there will be a rude awakening as to the volume of
gearboxes that will fail. We are ready for that day”

MFG companies also launched MFG Wind, a new
brand that represents the comprehensive wind-focused
capabilities of the company’s network of factories and
engineering resources, which includes Wind Energy Ser-
vices Company for field repair and maintenance services,
replacement parts, reconditioning services and factory
repairs to improve the life of older, smaller turbines.

Molded Fiber Glass Companies (MFG) says it provides
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a one-stop resource for ‘all things composite’ across the
entire lifespan on the wind turbine, including support to
OEM manufacturers and wind farm operators as well as
emerging O&M companies. “The mission at MFG Wind
is to be a fully resourced composites partner to the wind
industry, and the recognized standard for quality work-
manship,’ said Gary Kanaby, director of sales and market-
ing. “MFG has been visionary about wind energy since
the beginning, and we believe MFG Wind is configured
to provide customers with the quality of support they
need to maintain healthy operations”

For engineering and technical workforce solutions, Re-
newable Concepts, Inc. offers specialized solutions with
24-hour-lead times to help customers complete their
projects in a timely manner.

Renewable Concepts is a division of RTP, Inc., which
provides a wide range of general contracting services
with more than 50 years experience in construction, op-
eration and maintenance.

RCI performs on-site and off-site tower source inspec-
tions and carries out repairs on components in the pre-
and post-construction stages. Services include special
projects personnel, owners representatives, construction
and commissioning manager and I&C technicians and can
work with owners in power generation from initial devel-
opment and planning to final turnover.

Working in construction since 1996, the founder and
CEO, Rob Tinsley started Renewable Concepts to address
the unique needs of the wind industry. “The wind indus-
try now needs an “Angie’s List” to help wind farm own-
ers choose between all the O&M service providers on the
market,” he said. “We have service providers who are more
about quantity than quality. This hurts the industry”’

One of the driving forces for creating the company was
Tinsley’s belief that it was possible to deliver quality main-
tenance, construction and repair services to wind farm
owners while maintaining a professional working relation-
ship that solved customer problems.

“Our reputation is unchallenged. I would rather close
the doors and keep my reputation than have a large com-
pany with lower standards.

RCI does not use subcontractors and each employee
participates in a six-week evaluation period and training
in addition to required refresher training each year. Tins-
ley says he hires the most experienced employees and has
worked with educational programs and instructors
to design courses for new students entering the field.
“When we do hire students, they have to have some
other tangible skills to relate, like a strong electrical
background or a fabrication background. Construc-
tion is still basically construction. It doesn’t matter
whether you work on water tanks, in ethanol plants
or on wind turbines, and I've done it all. You need the
right people, the right tools and the right training for
the job you're doing”

With the main headquarters in Kansas, RCI is cen-
trally located for rapid deployment to minimize job
costs.



PRODUCT SHOWCASE

New SKF Reinforced All-Rubber HSS Radial Shaft Seals

New SKF reinforced all-rubber HSS radial shaft seals introduce improved solutions for reliable pro-

tection against contaminant and extended service life for large-size bearings in wind turbine drive-
trains. These high performance seals are designed for easy installation or uptower replacement during
planned maintenance procedures. For new designs their minimal space requirements allow for smaller
and lighter bearing housings, potentially reducing turbine weight.

These seals feature a well-proven, spring-loaded sealing lip design with a defined radial load for
reliable sealing performance. Available in solid and split versions, the seals can be equipped with an
optional SKF Springover specially engineered to keep the spring in correct position.

For more information, call 1-800-440-4SKF or email: skfusainfo@skf.com or go to www.skfusa.com.

Companies wishing to submit materials for inclusion in this section should contact Sherri Mabry at
sherri@windsystemsmag.com. Releases accompanied by color images will be given first consideration.
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Hughey & Phillips Introduces New
LED Obstruction Lighting Solution

Hughey & Phillips (H&P) new HORIZON™ line L-810 low-
intensity products provide an LED based solution for the FAA
L-810 steady burning lights and can be powered using a solar
array for renewable energy applications.

The HORIZON™ line of LED obstruction lighting is
the next expansion of H&P’s obstruction lighting portfolio.
The HORIZON™ L-810 is a steady burn Obstacle Light
and is available in both single and double configurations
operating at a range of 95-277VAC and also in a range of
9-48 VDC. Both configurations are available as new fixtures
and as replacements light modules for existing incandescent
obstruction lights.

For more information, call 877-285-4466, or visit www.
hugheyandphillips.com.

Gree P w www.greenpowerconferences.com
conf Dr eon c ee!- +44 [0]20 7099 0600

Optimizing Wind | .
Power O&M 4™ Annual Event ‘. L

25-26 September 2012, The Mid America Club, Chicago, United States

{ J q tI.
- . ¥
Fantastic gigawatt panel of owner/operator speakers, including: FS 8 s =
a 1
Dan Brake, Krys Rootham, Managing Director, I ER0
Wind Fleet General Manager, LGEEOE Wind Generation, MW operational
NextEra Energy Resources Edison Mission Group
Brian Hayes, Executive Vice President, (SEZIPITMM Todd Wynn, General Manager, 606.3 MW Silver Sponsor:
Asset Operations, DGR Wind Operations, operational
EDP Renewables Enel Green Power J
LIFWWIRID
Gerrud Wallaert, Regional Operations PYTTITTR Jean Lamaire, Project Director, 348 MW o~ SOLUTIONS
Manager - Midwest / Northeast [LECULLETR Akuo Energy operational
gperatlt;rl)s, ,I:Z'.ONhC:mat.e and Dave Magill, Senior Vice President, [ETEY ] B P A C B
enewables North America Asset Management, enerational Sponsor:
Emil Moroz, Director of Technical Competitive Power Ventures P :
q g i tional
Services, AES Wind Generation et Gabriel Vaca, Director, 210 MW
Magin Reyes, Wind Operations and 895 MW Asset Management,
Service Manager, Exelon Wind LGCRCUCI NaturEner

Book Now - Quote reference ‘WS20’ when registering and save 20% on your booking.

Call +1 971 238 0700 or Online at www.greenpowerconferences.com/optimizingwindusa
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Castrol Introduces Performance Biolubes Product Line

Castrol Industrial North America, Inc. announces the launch of the Performance
Biolubes product line. The Performance Biolubes technology platform adds a
range of bio-based lubricants, and metalworking fluids to Castrol’s existing line of
lubricants supplied to the aviation, industrial manufacturing, marine and energy
markets. Initially these products will be available in North America with plans for
future roll out to Castrol’s global operations.

At its inception in 1991, the Performance Biolubes technology began as a
research project at the University of Northern Iowa. Guy Chiatello, Senior
Technical Advisor of Castrol Industrial’s Performance Biolubes team commented,
“We are on the cusp of a major change in the lubricants industry, and Castrol is
striving to lead that change with the addition of the Performance Biolubes cutting
edge technology into their portfolio. That's what's exciting to me’” The addition
of the Performance Biolubes product line expands Castrol's customer offering
through incorporating products that are built from bio-based oils, and are free of
chlorine and secondary amines.

Dave Fuerst, President of Castrol Industrial North America said, “With this
expansion in our offering, Castrol will have an impressive line of environmentally
responsible products available to our industrial customers. New technology is a
core element of Castrol’s strategy to increase our momentum in the B2B lubricants
market and to capture the market transition to more environmentally responsible
products” For more information call (630) 961-6993 or visit www.castrol.com.

Superfiwer.

A Furukawa Company superior performance. powerful technology.

High Temperature Superconductor (HTS) Wire ~
Enabling more powerful turbines to improve
wind generation.

Light-weight, higher-power direct drive turbines

Reduced installation, maintenance and capital costs

Energy efficiency ~ HTS wire carries more than
100 times the power of a comparably-sized copper
wire

Safety & environmental friendliness ~ no
flammable and polluting oils

Smaller & ligher ~ high energy density of HTS
wire means less wire is required; reducing device
size and weight

High air-gap flux density

450 Duane Ave. = Schenectady, NY 12304 = USA
Tel: 518-346-1414 = Fax:518-346-6080
info@superpower-inc.com * www.superpower-inc.com
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Timken Online Intelligence System Provides Preventative Solutions

The Timken Company’s Online Intelligence System (OIS) identifies
potential bearing and gear issues before they become major problems
for wind turbine owners. With operating conditions that change as
frequently as the wind, mechanical equipment used in wind turbine
applications encounters variable speeds, loads, temperatures and more,
making it difficult to consistently and accurately monitor the machine’s
health.

“It takes significant technical expertise to perform condition
monitoring in extreme applications,” said Hans Landin, director of
process industries original equipment and wind energy for Timken.
“Timken offers a comprehensive wind turbine service platform that
includes online monitoring systems, a qualified wind field service
organization, and upgraded solutions that can help lower the total cost
of ownership for our customers.”

The Timken OIS is a breakthrough condition monitoring/data
collection and reporting system specifically designed for these extreme
ranges of a wind turbine application. The Timken OIS utilizes a
combination of vibration, high-definition shock pulses and analog/digital

inputs to identify main-
shaft bearing, gearbox and
generator problems before
they develop into life-
limiting conditions.

Early detection allows
better

planning, reduced downtime

for maintenance
and increased cost savings.
Timken’s technology

advantage and analysis
helps wind turbine owners
plan their maintenance and
lower overall costs to keep
equipment availability at a
high level.

For more information, visit

www.timken.com.

TORONTO

canwea

|
20 2 CANADIAN WIND ENERGY ASSOCIATION

ANNUAL CONFERENCE & EXHIBITION/
TORONTO, ONTARIO » OCTOBER 14-17, 2012

This premier event will bring together over 2,500 experts from around the world
to discuss opportunities in Canada’s growing wind energy industry. It will provide

an exclusive opportunity to network and generate new business leads.
JOIN US AT CANADA'S LARGEST

WIND ENERGY CONFERENCE

www.canwea2012.ca
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Parker Launches Two-Phase
Evaporative Cooling Solution

Parker Hannifin Corporation unveils the first in a series of
stand-alone cooling units for cooling down tower power
converters in 1.5 - 8.0 MW sized wind turbines. The 50 KW
capacity cooling unit on display at the show, is targeted for
1.5-2.5MW sized wind turbines, and will be followed by
additional models with cooling capacities of 18 - 200K'W.

Parker Precision Cooling Systems has adapted its long-
established two-phase evaporative cooling technology into
a system that efficiently cools critical wind turbine power
generation systems, with higher efficiency, safety and power
density, compared to water cooling. The stand alone cooling
system is meant for down tower installation, to cool offshore
and onshore new wind turbine converter systems, and also
easily enables retrofit or upgrade of existing wind turbine
converter legacy cooling systems.

For more information, please contact Parker Precision

Cooling Systems at www.parkerprecisioncooling.com.

Trendelkamp Introduces Lifts

Trendelkamp introduces its new personnel and
maintenance lifts for towers (inside) and a newly
designed blade access platform (360°) for easy access
and service on blades and wind energy facilities.

Due to its modular design the lifts, (lift capacity
of 660 lbs.) with an easy access sliding door can be
assembled on site in less than two hours.

The easy to trailer new designed blade access
platform allows the service crew a fast and mobile set-
up at site in approximately one hour, and is a safe and
efficient inspection, maintenance and repair option on
all sizes and heights of blades.

For more information, please call (770) 931-
9199, e-mail: tlp@trendelkamp.com or go to www.

trendelkamp.com.
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MARKETPLACE

‘Gearbox Repair

From the world’s reliable
gearbox specialist.

ZF is a trusted and reliable transmission
technology partner for top OEMs world-
wide. We use our 95 years of experience
when it comes to servicing your wind
turbine gearboxes.

Multi-brand capability

Global service network

Supplier quality management

Complete drivetrain overhaul

Up-tower repair and exchange units . |

Availability assurance programs
Contact ZF today, we're here to help; now
with expanded services to cover all legacy |
models of Hansen wind turbine gearboxes.

www.zf.com/windenergy | 800.451.2595

Driveline and Chassis Technology

IRONCLAD

EXVIREME
DUTY BOLT CAP

¢ SHEILD AGAINST
SALT WATER
INTRUSION

* RESISTS ICE
DAMAGE

* 4 SEPERATE
SEALING
SURFACES

* ADDITIONAL
UV PROTECTION

NEW!

NORM TOOMAN
CONSTRUCTION, INC.
THE STANDARD OF
THE INDUSTRY.

800.359.0372
NORMTOOMANCONST.COM

WRONGLAL SOLT GAPS
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Dealer Inguiries
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Professional Tools made in Germany

877-548-1617

Invited

ule repair or
b preventative maintenance services.
24 x 7 availability

¢ Complete gearbox, cylinder
& mechanical overhauls

o Repair journals, housings, shafts, linkages, etc.
o Fabricate replacement parts

o Since 1967

1-800-FIX-A-BOX
(349.2269)
pamcomachine.com

BIG SUPPORT IN A SMALL PACKAG

Blade Stabilizer Bags

e Affordable

e Adjustable

e Convenient

e Durable/Reusable

e Environmentally Safe

Replaces
Styrofoam,
Hay, etc...

3 Blade
stabilizer bags
ground tarps,
12 stakes,
Blower and
storage bags.

Call us at 806.336.3068 or www.AirUps.com

5& BS ROTOR TECHNIC USA, LLC

Rotor Blade Inspection & Repair Services
Wind Turbine Spare Parts

SERVICES:
Inspection with documented reports
Repair and cleaning of rotor blades
End of warranty inspections and repairs
Dynamic rotor balancing
Service & repairs of fall protection systems
Int. and ext. cleaning of surface coatings

REPLACEMENT PARTS:
Brake Pads
Filters
Capacitors
Switches
Hydraulics
Climb Assist Systems

Exchange Gearbox available for many
Turbine types from Multigear Gmbh:

DeWind D4 / D6

ZOND/ENRON (GE) TZ 750i

GE1.5

NEG MICON NMé00 / 750,

NM900 / 950, NM72 / NM82
Nordtank NTK300 / 500 / 550 / 600
Vestas V 39, V42, V44, V47, V80

(888) 44-ROTOR (447-6867)

www.bs-rotorusa.com
Anaheim, California



http://www.zf.com/windenergy
http://www.bs-rotorusa.com
http://www.AirUps.com
http://normtoomanconst.com
http://pamcomachine.com

ADINDEX

AIrUPS . o e 46
Alpha Magnetic Workholding .. ............... 15
American Wind Energy Association (AWEA). . . ... 21
Availon....... ... .. 16
BS Rotor Technic USALLC .................. 46
CanWEA ... . 44
Capps Van & Truck Rental .................... 4
Cincinnati Gearing Systems . .. ............... 35
Crane ServicelInc ................ ... ... ... 11
Dust Collection Products .................... 33
EncoderProducts . ......................... 13
Gleason Corporation. .. ...........c.ovven .. 9
Green Power Conferences . .................. 42
Helwig Carbon ProductsInc.................. 32
Henkel Corporation. ......... .. ..o, 2
International Tower Lighting .................. 12
Kalamazoo Valley Community College.. . .. ..... IFC
Kluber Lubrication North AmericaLP............ 7
Maxwell Technologies. .. ................... BC
Norm Tooman Construction ... ............... 46
Pamco Machine Works Inc................... 46
Reid Supply Company . .................... IBC
Renewable Concepts . ...................... 39
RETECH2012. ... ... i 38
Revi Renewables . ......................... 26
Romax Technology USWind ................. 47
RP Machine EnterprisesInc . ................. 34
Schunk Graphite Technology . ................ 28
SIFCO .ot 14
Snap-OnIndustrial . .......... ... ... .. ..... 27
SONOCO ..o i 33
Stahlwille Tools NAInc . ..................... 46
SuperPowerInc............. ..., 43
TrachtelInc......... ... .. i i 47
TWRLighting. . ... ..o 1
Wind Systems .. ... 29
ZF Services North America. . ................. 46

TRACHTE’

Preassembled Collector
and Interconnect
Substation Control Buildings

TECHNOLOGY
The No. 1 Partner for Multi-Megawatt
Gearbox Design

Romax’s GL Certified multi-megawatt
gearbox designs have been selected
by over nine major wind turbine
manufacturers  for  their proven
reliability and ease of manufacture.

Providing full designs as well as
manufacturing support, Romax works
in partnership with its clients allowing
rapid advances in their wind gearbox
product portfolio and capability.

Gearbox designs
certified & in
production include:

T: +1 303 351 5418
E: sales@romaxtech.com
www.romaxtech.com

windsystemsmag.com

WT2000-2MW

WT3000-3MW

@

WT5000-5MW
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Steve Casey
General Manager, Moventas, Inc

MOVENTAS IS LAUNCHING

ITS NEW UP-TOWER REPAIR
SERVICE, WHAT IS THIS?

This is a global initiative that began
last year when we performed the first
full helical up-tower gearbox repair in
N.A. This service consists of replacing
the high speed, intermediate and low
speed assemblies on site, eliminating
the need to ship the gearbox to our
facility for repair. We have since
performed numerous full helical
repairs, including one in Germany. In
addition to the shipping time to and
from our factory, we also eliminate
some of the disassembly and assemby
time associated with a complete
gearbox tear down at our facility.

IS THIS AVAILABLE ONLY TO
MOVENTAS CUSTOMERS?

We have recently expanded into non-
Moventas models and will continue
to do so to provide this service to
multiple turbine types on a global
basis.

WHAT IS THE BENEFIT OF THIS
NEW REPAIR?

This service eliminates the need for
the large boom and secondary cranes
normally required to take the entire
gearbox down tower. This is a signifi-
cant cost savings for our customers.

WHAT OTHER TYPES OF REPAIRS OR INSPECTIONS WILL
YOU PERFORM?

Along with the full helical repair, we offer to our customers end
of warranty inspections, CMaS monitoring, standard high speed
pinion and bearing change-outs and pitch tube repairs.

PLEASE EXPLAIN THE CMAS PORTION OF THE SERVICE.
CMaS is the name of our conditioning monitoring unit which is
unique in that it was designed specifically for wind gears. It moni-
tors the condition of the oil in addition to providing 24 / 7 vi-
bration feedback. Since we cannot dyno-test our up-tower helical
repairs, we install our CMaS system on each repair to ensure that
the gearbox is operating to the same standards as it would if it were
repaired in our facility.

| UNDERSTAND YOU ARE BUILDING MOBILE WORKSHOPS.
PLEASE EXPLAIN.

We started with one mobile workshop that we deployed to the site
where we would perform the full helical repair. We built a second
unit that was recently on display at the AWEA show in Atlanta
and we are in the process of building three more units for North
America.

WHERE WILL THE MOBILE UNITS BE LOCATED?

Each unit will be strategically located throughout North America
to provide our customers with immediate response time and re-
duced travel costs. The same is happening this year in Europe and
will be expanded into India, Australia, Brazil and China after that.

WHEN JONATHAN COLLINGS FORWARDED YOUR CONTACT
INFORMATION HE SAID YOU WERE THE REAL “FATHER” OF
THE METHOD. WHAT DOES THAT MEAN?

I helped facilitate. The real credit goes to our Field Service Man-
ager, James Macik and his team of technicians for making the con-
cept a reality.

PLEASE TELL US MORE ABOUT MOVENTAS.
Moventas has based its expertise on bringing together decades of
experience and leading-edge technologies derived from our long his-
tory in gear manufacturing. The uncompromising reliability of our
mechanical power transmission equipment is the ultimate require-
ment. Competent engineering, the latest technology production
processes and constant testing guarantee the quality of our products.
Our gear units are specifically designed to withstand the most ex-
treme conditions in the world from the arctic tundra to deserts and
offshore installations. As the world’s leading wind turbine manufac-
turers know, the Moventas brand stands for reliability, responsive-
ness and assurance as a dependable partner. Moventas is well known
for reliable power-transmission solutions in the wind power indus-
try and our wind turbine gear units are in use all over the world,
wherever wind is farmed. We have significantly increased our North
American capacity to meet our customers’ demand from both a ser-
vice and production perspective. |

Please Contact Steve Casey at Moventas, Inc. at (503) 247-6107 or email steve.casey@moventas.com.
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Shop with confidence, Reid has
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.L 4 v ; B Knobs, Handles and Hand Wheels

P Lo M Clamps and Workholding

Tooling Components

M Fasteners and Hardware

Leveling Devices and Vibration Gontrol

Bearings and Power Transmission

Get all this and more in your
FREE 2012-2013 Reid Supply Catalog

Order Your NEW Catalog Today
at ReidSupply.com or Call 800.253.0421
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MAXWELL
ULTRACAPACITORS.

BREAKTHROUG
TECHNOLOGY
THAT POWERS
BREAKOUT
DESIGN.

4““‘":‘}“ MAXWELL'S ULTRACOMPACT ENERGY STORAGE AND DELIVERY DEVICES
represent cost-efficient and reliable products that enable blade pitch control to

transcend the risks and limitations of batteries. Ideal for the harshest environments,

our wind-system ultracapacitors range from 350 Farad cells to 3000 Farad cells, and

integrated power packs from 16V to 75V (higher voltages with series connection) for multi-megawatt class

turbines. Ready to innovate? Breakout. With Maxwell. ‘
MTECHNOLOGIES

Enabling Energy’s Future™

maxwell.com
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