LM Glasfiber’s blade
production is based on
uniform top-quality
materials.

The purchasing
department at LM
Glasfiber constantly
focuses on developing
excellent supplier
relationships.
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LM Glasfiber joins with suppliers to
Improve the supply chain

LM Glasfiber makes ongoing efforts
to improve, strengthen and integrate
its business procedures with those of
its suppliers. Just like LM Glasfiber
itself, our suppliers are links in the
combined supply chain. This chain
can be improved via our systematic
joint efforts, which ultimately pro-
vides LM Glasfiber’s customers with
increased value.

The purchasing function therefore
plays a prominent role for LM
Glasfiber, not least because a large
percentage of the costs involved in
manufacturing blades is related to
materials. As part of the process of
improving the supply chain, LM
Glasfiber enters into close collabora-
tive agreements with strategically
selected suppliers. This enables LM
Glasfiber to utilise its large volume
of purchases and the company’s
global reach to develop and improve
both materials and collaborative
processes, which reduces running
costs and the working capital needed
for both LM Glasfiber and

its suppliers.

“LM Glasfiber’s sheer size makes us
an attractive partner,” says Poul Erik
Olesen, purchasing manager, and
continues, “We’ve already entered
into several long-term global collab-
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orative agreements, and have just
agreed on one with the Saint-Gobain
Group, one of our largest suppliers of
raw glass. The aim of these agree-
ments is partly to ensure a uniform
quality of the raw materials we use,
partly to benefit from being able to
buy locally in the markets where LM
Glasfiber is already represented, and
partly to minimise the cost of mater-
ials, transport and transactions right
along the chain of supply.”

Claude van Hoornweder is the mar-
ket development manager for wind
energy at Saint-Gobain, and comments,
“We are very pleased with our work-
ing relationship with LM Glasfiber. It
provides us with greater opportun-
ities for putting our large global pro-
duction capacity to best use. We have
installed kilns for manufacturing
glass in a number of countries and
they have to run continuously. In
technical terms, it takes months to
get these kilns up and running at full
efficiency again if we have to stop
production.”

Via close, direct collaboration with
suppliers, LM Glasfiber achieves a
whole series of advantages by by-
passing the network of distributors
previously involved. Both LM
Glasfiber and the suppliers get to
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understand each other’s needs and
potential better. This can be seen in
joint product development schemes,
for example. These give LM Glasfiber
a distinct advantage compared with
smaller production companies that
can only choose from the distribu-
tors’ selection of standard goods. Via
its global collaborative agreements,
LM Glasfiber also ensures that the
raw materials the company purchases
have the same uniformly high quality.
Naturally, this is more difficult to
achieve when using a large number
of smaller suppliers.

The fact that suppliers can undertake
production locally also provides
opportunities for reducing the overall
delivery time for raw materials.
These used to be distributed from
LM Glasfiber’s main warehouse in
Denmark, with a delivery time of
6-7 weeks. The opportunity of mak-
ing these purchases locally in relation
to production also reduces the effect
that fluctuating exchange rates can
have on production costs. This is a
benefit that we can pass on to our
customers.

LM Glasfiber’s efforts to streamline
its purchasing do not end here, how-
ever. Another area currently in focus
is the increased use of electronic data
interchange (EDI).

LM Glasfiber uses an 80-20 rule,
which means that 80% of purchasing
orders are used to buy 20% of the
total purchases. This usually involves
common consumer goods and other
materials that are in fact available
from the shelves of most suppliers.
Using EDI to purchase these goods
can significantly reduce the cost of
such transactions, and the amount of
money tied up in the warehouses can
be kept to an absolute minimum.
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When wind energy gets truly
competitive

The world’s largest blade leaves

LM Glasfiber

Ongoing service and maintenance
pay off

DrainReceptor improves lightning
protection of blades

LM blades for France’s largest
wind project
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LM Glasfiber service reaches new heights

It is quite spectacular watching
service technicians from LM Glasfiber
lowering themselves from the top of
a wind turbine to carry out routine
inspections and maintenance of the
blades. From a distance, the techni-
cians look tiny as they dangle from
their ropes at up to 100 metres
above the ground, but their work is
extremely important for blade safety
and performance.

“The rappelling team is flexible and
can get to any spot on the blade in

no time without the need to dismantle
the blade or use a crane. As a result,
we can avoid unnecessary down
time and fix minor damage on the
spot, which is a great advantage,”
says Rolf Tépperwein from LM
Glasfiber’s German service division
in Sebexen.

LM Glasfiber’s new rappelling team
is part of the company’s global service
organisation, which offers all kinds
of service inspections, claims assess-
ments and repairs. Besides using

rappelling, LM Glasfiber has recently
improved its services by introducing
a special LM lift called the Sky-
climber, which makes work on the
blades easier and cheaper.

Regular service can
prevent minor problems
developing and leading
to expensive repairs.



Managing Director
Anders D. Christensen.
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When wind energy gets truly

competitive
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When we read analyst reports, news
columns or listen to speeches by
leading politicians, we often get the
impression that the price issue alone
will decide when wind energy is really
going to take off. Within the industry
itself, we always seem eager to repeat
the standard idea that when wind
energy gets truly competitive, all our
problems will be solved.

First of all, it is very difficult to deter-
mine what a truly competitive state
involves. Is it a situation in which the
cost of producing wind-generated
electricity can be compared with the
variable cost of running nuclear power
stations or natural gas-fired turbines?
Or is it just a matter of matching the
overall price of other power sources,
taking into account the levels of sub-
vention they receive and the external
cost related to the fuel source in ques-
tion? There is no single clear-cut
definition.

When we look at the mature sectors
of industry, however, it’s not necessarily
the competitive edge that determines
how successful an industry or a com-
pany can be. Most often, a wide range
of other parameters are involved.

Short News

LM Glasfiber’s industrial division
changes name

LM Glasfiber’s industrial division —
one of Europe’s leading manufactur-
ers of structured light-weight compo-
nents in composite materials for the
railway industry — has changed its
name to Covia. The reason for the
separation of the railway activities
into an independent company is to
further improve the company’s posi-

These include the strength of the
established lobbies, how a shift in
technology affects employment,
whether such a change leaves major
players — which are often partly state-
owned - with valueless assets, and no
doubt many other factors.

The agricultural sector is often con-
sidered a very mature sector of indus-
try, but it nevertheless receives overall
subsidies amounting to the spectacular
figure of approximately USD 300
billion per year worldwide. Such sub-
sidies make it impossible for producers
of sugar, cotton, beef, tobacco and
milk powder in developing countries
to compete with developed countries.
This, of course, leaves these countries
in a very difficult position.

Shipbuilding is also a field that is hav-
ing to deal with the issue of subsidies.
Coal mining is another, and even the
defence industry benefits from consid-
erable support in its efforts to develop
more sophisticated defence systems.
These industries do not seem to be
embarrassed about receiving sub-
sidies, however. It is obvious that well-
established sectors of industry that can
field strong lobbies are able to attract
political support and funding much
more effectively than technologies
that are still relatively new and cate-
gorised as “promising”.

This means that tackling the price
issue alone is not sufficient. Our indus-
try is also going to need political sup-
port from a lot of different quarters in
the years to come. The bad news is
that very few politicians understand

tion on the market. Covia is located in
Taulov, Denmark.

LM 34.0 P_3 granted certification
Germanischer Lloyd WindEnergie
has approved LM 34.0 P_3. This blade
is a further development of LM 34.0 P
and LM 34.0 P_2. Focused develop-
ment work has resulted in an opti-
misation of the weight and strength
of the blade compared with previous

energy policy, partly because it is a
complicated subject and also because
it does not wield much of a punch in
the popularity stakes. The good news,
however, is that this means we only
have to work with comparatively few
politicians — those who actually under-
stand the issues and are responsible
for making the key decisions. As a
result, the target group for our efforts
is relatively limited, but very often tied
up in regional or national commit-
ments. We therefore have no alterna-
tive but to work with the relevant
politicians to maintain and enhance
their support during the process of
liberalisation and while they are
working to create a pan-European
transmission network.

Wind-generated energy must become
more competitive, but we cannot
expect that straightforward competi-
tion will solve all the problems involved.
Since 1947, the US Government has
handed out USD 145 billion for sup-
port in developing nuclear energy and
USD 5 billion for wind power and
solar energy*, so there is no need for
any of us to be embarrassed about the
current level of support for the devel-
opment of wind energy.

* Source: WWw.nirs.org

models. The blade is designed for
pitch-regulated wind turbines and for
a rated power of 2 MW. The increased
strength means that the blade is suited
for siting in areas with strong winds.
The blade has therefore been
designed for GL wind class 1 areas.

The world’s largest blade leaves LM Glasfiber

At a length of 54 metres, LM
Glasfiber’s new, large blade is not
easy to move around. This requires
preparation and the right equipment.
Two Liebherr cranes rest firmly on
servo-hydraulic supports and eight
giant wheels, while the 460 HP
engine helps lift the 54-metre-long
blade onto a truck. The truck will
transport the blades to the Risg test
station at Hgvsare, Denmark.

The blades are the first prototype
set of LM Glasfiber’s largest blade —
LM 54.0 P - and the transport marks
the end of a comprehensive devel-
opment and production process.

The average driver would struggle
to manoeuvre a vehicle loaded with
a blade that extends 54 metres back-
wards. However, the experienced
truck drivers do not even blink at

III/I

NewsLetter

y
i -

the thought of transporting the
world’s largest blade.

“This is the largest blade I have
transported, but the length is not a
problem. It is worse when the load
is very wide or very high,” says
Steen Jacobsen, who has 29 years’
experience behind the steering
wheel of a truck.

Transport manager Anne
Hékansson explains the following
about the transport, “We have
developed a new transport cradle so
the blade can lie flat on the truck
during transport. The blade’s char-
acteristic LM Glasfiber pre-bend
causes it to curve upwards when
placed on the truck. This increases
the clearance on the part of the
blade that extends beyond the trail-
er, so that the tip can go past any
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obstacles. A customised bracket
mounted directly in the new trans-
port cradle is used to lift the blade.
This solution helps protect the front
and rear edge of the blade during
lifting.”

The prototype set will be mounted
on NEG Micon’s NM110/4200 test
turbine. This turbine represents the
next generation of very large tur-
bines for offshore use. The size, low
weight and special design of the
LM 54 will make LM Glasfiber
customers more competitive on the
offshore market.

LM 54.0 P can be used
on offshore wind tur-
bines of up to 4.5 MW.



LM Glasfiber provides
service and maintenance
based on the company’s
extensive experience and
in-depth knowledge of
wind turbine blades.

There is an increasing
awareness of the need for
ongoing service inspections.

A high degree of operational reliabil-
ity is every turbine owner’s wish, as
down time can be very costly. LM
Glasfiber focuses on designing and
manufacturing blades that ensure
trouble-free operation and continu-
ous supply of power to their owners
year after year. This requires ongoing
service and maintenance of the
blades to remedy any wear and tear
resulting from normal operation and
to prevent major damage.

“Investing in a wind turbine is a bit
like buying a car. A car must be ser-
viced regularly to ensure optimum
performance. The same applies to the
wind turbine and its blades,” says
Michael Hakansson, service coordin-
ator, and continues, “We are familiar
with all aspects of blade manufacture.
We have more experience than anyone
else on the market and are therefore
ideally placed to offer service and
maintenance.”

LM Glasfiber service is carried out in
accordance with well-proven guide-
lines that are based on the company’s
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Ongoing service and maintenance
pay off

in-depth knowledge of every detail of
the blades. In addition, the service
department has its own engineering
department, which develops new
service solutions. All service inspec-
tions and repairs are also documented
in LM Glasfiber’s reporting system,
in accordance with a fixed global
standard, including photos.

General statistics from Schleswig-
Holstein’s agricultural council show
that in 2002, the region’s 403 wind
turbines had an average down time of
1.34% of total possible production
time as a result of defective turbine
components. The gearbox was the
main cause of these problems and
accounted for 32% of the total number
of hours of turbine down time. The
blades are responsible for transmit-
ting the wind power to the turbine in
all kinds of wind and weather, yet
only 5% of the down time was caused
by problems relating to the blades.
For owners of wind turbines, it is
nevertheless important to reduce
blade-related down time as much as
possible.

“The blades are a vital part of the
turbine. Regular inspections are
therefore essential to prevent minor
damage and problems from spreading
and causing the turbine to suddenly
break down and require an expensive
overhaul,” says Michael Hakansson.

Drainage holes on the blades can
become blocked by dirt during oper-
ation, for example. If the drainage
holes are not checked and cleaned
during regular inspections, condensa-
tion may accumulate at the tip of the
blade. In case of a lightning strike,
this water will be heated very rapidly
and expand dramatically in the form
of vapour. The result is extensive
damage to the blade.

“We sometimes see how small and
seemingly harmless things can result
in major problems. Regular service
inspections can prevent many of these
problems from developing further,
and in the long run, it therefore pays
to service the blades and ensure years
of trouble-free operation and

power production,” says Michael
Hakansson.

German insurance companies push
the issue

LM Glasfiber’s experience with the
importance of regular service inspec-
tions of wind turbines is backed up
by German insurance companies. On
the German market, the world’s
largest market for wind energy, the
insurance industry recommends that
wind turbines be inspected regularly.

“Some turbine owners still believe
that a blade automatically lasts for 20
years without the recommended ser-
vice inspections. Our experience does
not support this perception,” says
Christoph Harden, an engineer with
the German Axa insurance company
that insures wind turbines.

Today, most German insurance poli-
cies contain an inspection clause. The
association of German insurance
companies, Gesamtverband der
Deutschen Versicherungswirtschaft,
has created a general clause that
prescribes regular inspections, and
German insurance companies nor-
mally incorporate this clause when
issuing a new policy for wind turbines.

Christoph Harden further explains,
“Our bad experience with gearbox
and generator problems has led to
the incorporation of an inspection
clause. Today, it is a requirement that
turbines be inspected annually and
that any damage be repaired after
five years or 40,000 production hours
at the latest. We have had positive
experience with five to six firms that
carry out repairs on the blades. One
of these is LM Glasfiber, and we have
been very satisfied with them.”

New solutions from
service costs

LM Glasfiber has introduced a new
service lift that will boost the com-
pany’s after-sales service. The Sky-
climber lift was developed specific-
ally for LM Glasfiber to minimise
our customers’ service costs. Using
the new lift eliminates the need for
a crane in connection with service
on wind turbine blades. The result is
a major saving on costs that escalated
as the hub height on large blades
increased.

The LM Glasfiber lift is attached to
the nacelle by two wires, and two
other wires are attached to the
ground to support the lift and pre-
vent it from hitting the tower. This

I
NewsLetter

solution makes it possible to service
all turbines regardless of hub height.

The LM Glasfiber lift is fast and
versatile. It is towed to the site
behind a normal service van and is
ready for use in less than two hours.
The lift can be used for all sizes and
types of blades, as it can be extend-
ed in both directions and adjusted
as required.

In addition to being fast and versa-
tile, the lift provides more working
space for the service technicians and
makes it possible to work on both
sides of the blade, advantages a
crane cannot provide.

LM Glasfiber reduce

Rappelling is fast and flexible
Rappelling is another method used
by LM Glasfiber in connection with
maintenance work. A team of service
technicians underwent 40 hours of
training in accordance with Euro
Norm guidelines, and this gave them
the skills necessary to work at great
heights. The work may look danger-
ous at times, but safety is a top priority.
The rappelling team took a special
course in safety precautions, including
rescue work. For additional safety,
two or more technicians always work
together.

LM Glasfiber’s new lift
eliminates the cost of a
crane in connection with
blade inspections.

Rappelling is a technique used in
mountaineering, but it also presents
many advantages in connection with
service on wind turbines. The service
team can work on all types of tur-
bines, regardless of height and loca-
tion. As an example, rappelling is a
useful technique when servicing
offshore wind turbines.

It takes a rappelling team 1-2 hours
to get ready for work after arrival
on site. Careful preparation of the
equipment, and correct positioning
and securing on the turbine are
important. Once this is done, the
teams can do different types of
work. They can carry out normal
blade inspection, for example, and
repair and install vortex generators
and stall strips. They can also repair
rubber seals, inspect the blade tip
brake, and carry out minor repairs
on site.

Rappelling is a very handy tech-
nique for this type of service work
and is used extensively. The mem-
bers of the team are therefore rarely
seen in the service centre in Sebexen,
Germany. Most of the time, the ser-
vice technicians are travelling around
the world, applying their skills.



