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Proving out a new method for installing
offshore wind turbines
SAMCEF Wind Turbines evaluates 1,000 load cases overnight

The demand for offshore wind turbines has increased significantly in the European Union, which
expects renewable energy to account for 20% of total energy consumption by 2020.

The traditional method of installing offshore wind turbines is to
assemble the entire three-blade
rotor assembly onshore and then
use a large ship to install it offshore.
Areva, a leader in offshore wind
turbines, had the idea of assembling
the rotor during the installation
which could potentially save about
€500 000 ($683,143) per turbine by
making it possible to use a smaller
ship and crane. The critical question
in proving out this new method was
determining the loads that would
be applied to the blade, tower and
locking system while the turbine
was in a partially assembled state.
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Yvan Radovcic, Head of the Loads
department, and Edgar Werthen,
Mechanical Engineer, for Areva
explain how they used SAMCEF
Wind Turbines to evaluate many
thousands of different load cases to
prove the viability of the new method that will potentially save several
hundred thousand Euros for future
wind turbine installations.
Offshore wind is growing rapidly in the European Union where
renewable energy is on track to account for 20 percent of total energy
consumption by 2020. Areva has
been a player in this segment since
2004 and is one of the top three in
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offshore wind in Europe. The company has an installed base of more
than 120 wind turbines and already
has won 600 MW in firm orders for
its M5000 5 MW wind turbine. The
M5000 technology has been further
optimized with the development
of a new 135 meter (443 ft.) rotor
that sweeps an area 35% larger than
the M5000. The first M5000-135
prototype has been installed and
commissioned in Germany.

Turbine design challenges
“One of the challenges in designing offshore wind turbines is the
high cost and logistical difficulties
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involved in physical testing,” said
Radovcic. “Fully testing a single
blade assembly costs several hundred
thousand Euros. Physical testing is
also limited by the wind and wave
conditions that happen to be experienced during the testing period.”
Areva has long been working on improving their ability to simulate the
performance of wind turbines prior
to the prototyping phase in order to
evaluate more design alternatives
to improve performance and reduce
manufacturing and installation costs.
A major difficulty in simulating
wind turbines is the range of different physics that must be considered,
which typically requires multiple
analysis tools. The first main application is assessing the loads on the
turbine, which is typically performed
with coupled aero-mechanical
software. Second is the design of the
mechanical components such as the
yaw and gearbox, which are typically
analyzed with multibody dynamics
simulation tools. Third is the structural components such as the bedplate, which are typically analyzed
using finite element analysis codes.
It typically takes days or weeks to
produce results with each of these
different simulation tools. These
results are often difficult to integrate
with the other tools, which is re-

quired in order to fully evaluate the
proposed design. Another problem
with the use of multiple codes is the
need to license, learn and administer
each of the different codes.

A new approach captures the
complete system in a single
model
SAMCEF Wind Turbines from the
LMS Samtech solution suite, on the
other hand, captures the dynamics of
a complete wind turbine in a single
model that includes hydrodynamic
models for wave loading and aerodynamic models for wind loading,
multibody models for evaluating
the performance of mechanisms
such as the drive train and finite
element models for simulating the
performance of structural elements.
The SAMCEF solver computes the
solution in the time domain by direct
integration including multi-body
dynamics, control systems, aerodynamic and hydrodynamic forces. The
simulation tool includes parametric
models of wind turbine components
such as blades, towers and gearboxes
that can be quickly adapted to match
a specific design. Users also have
the option of modeling components
and assemblies from scratch when
needed.
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Predicting dynamic loads on
drivetrains
“The first challenge that we decided
to try and address with LMS Samtech
was accurately predicting the dynamic
loads on drive trains,” Werthen said.
Traditionally Areva has used analytical methods to perform static analysis
to estimate loads on components such
as bearings and gears and the resonant frequencies of the drivetrain.
One of the most important cases occurs during a short circuit in the generator. In normal operation, the wind
imposes torque on the drivetrain and
the generator imposes counter-torque
but if there is a short circuit the
counter-torque goes away, generating
large loads on the drivetrain. These
loads cannot be calculated using traditional analytical methods and short
circuits are difficult and expensive to
evaluate experimentally.
Areva engineers used the multibody simulation features of SAMCEF
Wind Turbines to model the complete
drive system. “This approach made it
possible for the first time to accurately estimate the oscillations that occur
when we lose counter-torque in the
generator,” Radovcic said.

Validating the one-blade-at-atime assembly method
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“Our next major project involved taking advantage of the global simulation
capabilities of the software to explore
an improvement to our installation
process,” Radovcic said. “The traditional installation method involves
assembling all three blades onshore.
With this approach a very large ship
with a large crane is required to carry
and lift the 115 ton blade assembly.
Installation makes up 40% of the cost
of an offshore turbine so Areva was
interested in reducing the cost of the
installation process by installing one
blade at a time with a smaller ship
and a smaller crane. This approach
will potentially save several hundred
thousand Euros for each wind turbine
installed.”
“The challenge in moving to the
one blade at a time assembly method
is that we have to ensure that the

HEADLINES
Hertz Equipment Rental
opens Bismarck, North
Dakota facility

The Hertz Corporation has
announced that Hertz Equipment Rental Corporation
has opened a new facility in
Bismarck, North Dakota, to
deliver specialty equipment
rental solutions for oil producers, refineries, commercial
construction, agriculture,
wind farming and mining.
The new Bismarck facility joins neighboring Hertz
Equipment Rental branches in
Dickinson and Williston, North
Dakota and Regina, Saskatchewan, Canada. The company
is also serving on site with
companies in the area.
The Hertz Equipment
Bismarck facility provides a
wide range of industrial and
commercial fleet for rent or
sale including aerial, compaction and paving, earth moving,
heaters, power generators,
forklifts and other material handling equipment. In
addition the location features
a retail showroom and offers
rentals and sales of small
tools, equipment and safety
supplies.
Hertz equipment is purchased from the industry’s
leading manufacturers and
is available for daily, weekly,
monthly and long-term rentals. There are also rent-to-own
and rental purchase option
plans available for the new
and used equipment for sale.
The Bismarck, ND branch
employs highly trained staff
fully dedicated to providing
customers a premier rental
experience. The branch is
located at 2300 Vermont Ave,
Bismarck, ND 58504. Its
hours of operation are 7:00am
– 5:00pm Monday – Friday.
Local staff can be reached at
telephone 701-224-3500.

Axion sells 100 percent
recycled heavy construction
mats to North American
distributor Spartan Mat, LLC
Axion International Holdings,
Inc., a leader in recycled
plastic and plastic composite
technologies announced that
it has received a $150,000
purchase order for its 100
percent recycled Struxure
heavy construction mats from
Spartan Mat, LLC. The order
consists of 7”x45”x16’ and
18’ & 20’ mats which will be
distributed across the U.S.
and Canada to midstream
energy companies and civil
contractors.
Axion’s mats were chosen
because they are beneficial
for temporary support surfaces under active heavy equipment with tracks/treads in
wet conditions. Struxure mats
have the ability to maintain
structural integrity in wet
conditions and are estimated
to last five times longer than
hardwood alternatives.
“The industry currently
uses mixed hardwood mats,
but the quality of these
products is deteriorating
and prices are rising with
increasing activity across the
construction industry,” said
Axion’s EVP for building products Dave Crane. “Energy and
civil construction projects are
on the rise and we are at a
trajectory of growth given the
demand for more environmentally friendly solutions.”
Struxure heavy construction mats, which are
produced from 100 percent
recycled material, are engineered using a patented Recycled Structural Composite
(RSC) formula making them
extremely strong, durable
and resistant to rot, fungus,
insects, and moisture.

turbine won’t be damaged by high
winds and waves with only one or
two blades installed.” Werthen said.
“The installation process is often
delayed due to weather or other
factors and in this case the turbine
remains in a partially assembled
state for up to a month. So before
using this installation method it’s
essential to ensure that the turbine
can withstand a wide range of wind
and wave conditions. It would cost
well over €1 million ($1,366,288) to
address this question with physical
testing because we would have to
partially assemble the blade, then
leave it in place for some period of
time in order to determine how it
would be loaded by various wind
conditions. We would also run the
risk of damage to the turbine, which
would raise the costs even higher.”

1,000 load cases in 16 hours
Areva used SAMCEF Wind Turbines to model the one-blade-at-

a-time installation process with a
single blade and with two blades
installed. The hydrodynamic
model is coupled to a detailed finite
element model of the blade and a
coarse multi-body dynamics model
of balance of the wind turbine.
The simulation computes the loads
on the blades, tower and locking
system.
Wind and wave loading was
modeled with SAMCEF’s aerodynamic and hydrodynamic elements
that can compute one second
of simulation time in about one
second of clock time as compared
to the traditional CFM method
which could easily take a week of
clock time to compute a second of
simulation time. This higher speed
made it possible to simulate thousands of load cases for each phase
of the assembly process. Areva
runs SAMCEF Wind Turbines on 10
standard personal computers. The
simulation software automatically
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partitions each load case onto a
separate processor. The company
can run 1,000 load cases in about
16 hours or overnight.

Full control over wind
turbine geometry
“Most wind turbine simulation
solutions are parametric models that
let us control the dimensions but not
the geometry of the wind turbine so
they cannot be used for modeling
the assembly process,” Werthen
said. “On the other hand, SAMCEF
Wind Turbines gives us full control
over the geometry. This feature is

essential in modeling wind turbines
during various stages of the assembly
process. We are also planning to use
SAMCEF to check loading on components during transportation.”
“The simulation has proven that the
blade, tower and locking system can
withstand a wide range of wind and
wave loading during the various stages
of the one-blade at a time installation
process,” Radovcic concluded. “We will
soon be performing assembly testing
to validate the best approach from a
logistical standpoint. Overall, our two
years working with LMS Samtech
has been a very positive experience.

We got up and running quickly and
we have had a very good relationship
with the development team at LMS
Samtech. Whenever we have run into
a problem they have solved it for us in
a reasonable time frame. In some cases
they have even developed features in
the main release of the software based
on our requests. The software has already far more than paid back the total
cost of ownership and we are looking
forward to much greater savings in the
future.”
For more information, visit www.
lmsintl.com

PRODUCT
Ron Crane Scales Increasingly in Demand in Wind Power Industry
The wind power industry has more than doubled its capacity
since 2007 and with it has been a doubling in the demand for
crane scales. Sales of Ron Crane Scales by Eilon Engineering
have grown proportionately.
In the wind power industry, Eilon Engineering dynamometers and crane scales are increasingly being used in the
construction, testing, and maintenance of turbines. Uses
encompass:
• Installation
• Dismantling and repair of units
• Weighing and balancing of blades before shipment
• Overload prevention on the motorized hoist
• Proof loads for the motorized hoist
• Measuring tension on tower guy wires
• Blade-bearing inspection
Eilon Engineering manufactures high-quality, durable, wireless
or wired crane scales and dynamometers for all manner of
heavy rigging tasks, including the installation and maintenance of wind farms.
With over three decades of experience, Eilon has worked
with some of the world’s leading wind turbine manufacturers
such as Vestas, Siemens and GE, and boasts a client list of top
companies and institutions such as the U.S. military, Boeing,
NASA, and Lockheed Martin, as well as other Fortune 500 companies and smaller businesses.
Ron 2501
The wireless Ron 2501 dynamometer is particularly suited to
the wind power industry. It is the smallest, lightest and most
versatile wireless dynamometer on the market and critically
ensures that the received and indicated value is 100% identical
to the transmitted value. Its small size makes for easy portability and minimal headroom loss.
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All Eilon Ron crane scales and dynamometers include:
• The exclusive use of high-grade aerospace steel for load cell
bodies
• Shackle holes offset 90 degrees to reduce external movement
• Battery life of up to 2000 hours (4000 hour option)
• Short length for minimal headroom loss
• Light weight and portable
•A
 dvanced wireless technology - multiple load cells can be
read from a single laptop in real-time; long transmission
range; and low energy consumption
• F ully tested and supplied with a test certificate, including a
fully traceable calibration chart

