
2.7 million volts. This was the huge
difference between the electrical
charge of the ground and a blade
when LM Glasfiber conducted a
comprehensive test campaign last
autumn. The test campaign focused
on lightning protection of a full
scale blade in the world’s biggest
indoor high-voltage laboratory. As a
result, LM Glasfiber is the first in
the field to document the efficiency
of the lightning protection of blades.

“For many years we have been
working intensively to ensure that

the lightning protection available on
our blades is the best on the market.
Lightning striking the blades – espe-
cially with increased blade lengths –
has to be taken very seriously,”
explains Flemming Møller Larsen,
who is responsible for developing
lightning protection systems for LM
Glasfiber. “We also want the turbine
manufacturers to be able to docu-
ment the protection afforded by our
system.”

The test campaign followed the very
latest testing procedures available

within this field. These procedures
were developed by American and
European aviation standardisation
bodies, and were not available until
2002. Everyone concerned was satis-
fied with the outcomes of the many
experiments conducted.

“The test results have given us a
great deal of valuable information
that we can put to good use in
future development of our lightning
protection systems,” says Flemming
Møller Larsen.
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The technical support department at
LM Glasfiber, which was set up in
May 2001, got off to a flying start,
according to Jesper Månsson. Mr
Månsson, who leads the department,
now has a clear overview of the
results achieved during the first year
of operation.

“The department was set up to
improve customer relationships still
further, and to provide customers
with even better advice on the
development of their blades. We can
safely say we have achieved that, as
virtually all of our customers report
being satisfied,” he reports.

Technical support is a customer 
oriented function that links the sales,
service and technical departments.
Throughout the department’s exist-
ence, it has been possible for staff to
monitor the entire blade develop-
ment process, from offering advice
in the development phase of individ-
ual new types of blade, or on exist-
ing products, to project management
of any subsequent service projects.

“In fact we act as advisors, sounding
boards and project managers for our
customers.”

To do this, the staff in this depart-
ment rely on their own wide experi-
ence and knowledge of the subject,
supported by specialist help from
their colleagues in the technical
department, if and when needed.
The head of department also
emphasises the importance of the
shared knowledge amassed within
the company and its large R&D
department.

“After more than twenty years pro-
ducing blades, LM Glasfiber now
possesses a unique pool of know-
ledge within this field. And it is con-
stantly being updated. In addition,
the company employs a staff of
more than one hundred people in its
R&D department. This is why we in
the technical support department can
provide advice in a way few others
can match, for example on the com-
plicated relationship between the
aerodynamic and structural aspects
of blade design,” Jesper Månsson
continues.

The upshot of all this is that the cus-
tomers get better blades. As he con-
cludes,

“There is no doubt that the new
department has helped to highlight
the needs of our customers. When
this is combined with the knowledge
and experience we have within the
company, it quite simply means that
our customers get products that are
even better than before.”

LM Glasfiber A/S, Rolles Møllevej 1, DK-6640 Lunderskov 
Tel. +45 79 84 00 00 - Fax +45 79 84 00 01 - E-mail info@lm.dk - Internet www.lm.dk
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The LM Glasfiber light-
ning protection system
passed the comprehensive
tests with flying colours.
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Good start for new department 
at LM Glasfiber

When the best is just too good

Documentation of lightning 
protection now possible

10,000 blades from Spanish 
factories

New vibration damper for 
stall-regulated wind turbines

LM Glasfiber blades in the Arctic

LM Glasfiber offers 
the fruits of twenty
years of experience

through its technical
support department.

Short News
Polish production manager
The start up of LM Glasfiber’s new
factory in Poland, which is to produce
the biggest blades of 50 metres, is
planned for 2004.This factory is to
deliver big blades to Northern and
Central Europe and the offshore 
market.As production manager of
Glasfiber Poland Sp. z o.o, Robert
Hanisz is in charge of getting the blade
production in Poland up and running,
and for managing the factory. Mr
Hanisz has an engineering degree in
electronics and telecommunications
from the Polish University of

Bydgoszcz, and used to work with pro-
duction management for British
American Tobacco, including a five-
year stint as production manager in
Poland.

New sales manager aiming at the
end user
LM Glasfiber is improving its dialogue
with electricity producers and wind
farm developers through a newly 
created sales function aimed at end
users. The aim is to keep them
informed of the full extent of LM
Glasfiber’s expertise in developing

and manufacturing blades. LM
Glasfiber also wants to form closer
relations with customers in general, in
order to integrate their needs and
wishes into future strategic and devel-
opment activities. The new sales
manager is Niels Immerkjaer, who
moves from a post as MD of World
Wide Wind, and has also previously
worked for ABB in the field of wind
turbines. These posts have given him
a broad knowledge of the market for
wind turbines.



“Because of our comprehensive light-
ning protection test programme, LM
Glasfiber is well on the way to being
able to offer certified blades, where
we can provide full documentation
that these blades are tested for com-
pliance using the best testing methods
currently available regarding light-
ning protection.”

This is how Flemming Møller Larsen,
who is in charge of the development
of lightning protection systems at LM
Glasfiber, describes the results of the
numerous experiments conducted in
the largest indoor high-voltage labora-
tory in the world in the autumn.

Troels Sørensen, Ph.D. and engineer
at DEFU (the Research Institute for
Danish Electric Utilities), who was a
consultant on the project, concurs:

“The tests produced very positive
results and a lot of test documenta-
tion about LM Glasfiber’s lightning
protection systems. The test results
make it possible for LM Glasfiber to
become the first company within the
industry to document the efficiency 
of its lightning protection systems in
accordance with internationally
recognised and standardised test 
procedures.”

The development efforts focus on
conductivity and general abilities of
the lightning protection systems to
arrest the lightning strikes. The docu-
mentation material obtained from
these tests means that LM Glasfiber

is now in a position to describe better
than ever before the benefits of the
system to customers as well as to
insurance and financing companies.
The documentation now available
will also contribute to LM Glasfiber’s
targeted efforts to optimise the light-
ning protection of wind turbine
blades still further in the future.

“The tests should be seen in the light
of LM Glasfiber’s continuous striving
to always be able to supply customers
with the best lightning protection 
system currently available,” explains
Flemming Møller Larsen of LM
Glasfiber.

“Our aim is to make sure that we are
always in a position to provide the
most efficient lightning protection
system for wind turbine blades. In
concrete terms, LM Glasfiber’s target
is to provide the highest level of pro-
tection possible, known as ‘protection
level 1’ according to the international
CEI/IEC standards. These lay down
that the blades must be able to with-

stand 98% of all natural lightning
strikes.”

The testing method used was based
on the very latest standardised test
procedures for aeroplane components
made of composite materials. These
procedures were developed by the
American and European aviation
standardisation bodies, SAE and
EUROCAE Aircraft Lightning Test
Standard (Draft, 27 August 2002, revi-
sion A), respectively.

The tests were performed on an LM
35.0 P blade with a specially designed
surge arrester system that allowed
testing of various receptor configur-
ations. The receptors are embedded in
the blades and serve to conduct the
energy produced by the lightning
from the blade to the turbine. The
blade proved to fully meet the tough
requirements that LM Glasfiber has
set for lightning protection of the
blades on the basis of many years’
experience and knowledge about
lightning.

The blade being tested was suspend-
ed from several cranes, allowing it to
hang freely in the laboratory while a
high-voltage generator created a 
2.7-million-volt difference in electrical
charge between the blade and the
ground.

This approach may sound somewhat
complicated, but in the words of
Flemming Møller Larsen:

“This is inevitable if you want to offer
the best lightning protection system
in the industry.”
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When the best is just too good

LM Glasfiber’s new
service targets even
better service levels.

News Letter

Managing Director
Anders D. Christensen

New service concept provides better
contact with customers
At the start of the new year, LM
Glasfiber’s service department for
Denmark and Germany was restruc-
tured. Each customer now has a des-
ignated service co-ordinator, who
handles all service enquiries. This
has resulted in closer and better
contact with the customers, accord-
ing to service manager Holger
Hansen.

“Previously, service enquiries from
customers were dealt with by several
different people in the individual
service departments, but those days
are over. A single person now deals
with the whole matter, which
enables us to provide customers
with a huge improvement in our
service.”

The basis for this new service con-
cept is a new IT system. This makes
it technically possible for a single
service co-ordinator to deal with
everything – from receiving the
order, through planning and carrying
out the jobs to producing service
reports, invoicing and dealing with
any technical queries that may arise.

Holger Hansen continues, “At the
same time, the service co-ordinator
is kept up to date with everything
related to a particular customer.”

As an additional part of the restruc-
turing, the service co-ordinator will
make regular visits to the customer
over the year to discuss anything

relating to service. This gives the
customer the chance to pass on any
due criticism or praise, which makes
it possible to improve the relation-
ship still further.

Since 1980, LM Glasfiber has succeeded
in supplying a large number of the
world’s wind turbine manufacturers
with wind turbine rotors, whilst at the
same time running a business so sound
that it has been possible to expand the
company in step with the growth of
the wind turbine market.We believe
we have been able to achieve this
because we have always taken care to
ensure close interaction between aero-
dynamic design and structural design
and between materials, processes and
tools.An extra factor is that the 

experience gained from production
has been fed back into the design
process on a regular basis.

Right from the very beginning, we
have been subject to constant com-
parison with our competitors, both in
terms of performance and price, but
also, of course, in terms of reliability
and the ability to deliver the goods. In
recent years, local production in the
key markets has become increasingly
more important.

However, a new situation has now
arisen within this market: From time
to time some customers can become
tempted to work with blade design for
themselves, as well as to a greater or
lesser extent with the actual manufac-
ture of wind turbine blades. Quite fre-
quently we even experience that a cus-
tomer wants LM Glasfiber to serve as
the main contractor or sub-contractor
in addition to the customer’s own
blade.The strange thing about such a

situation is that it means the customer
is unwilling to accept a solution that is
in fact better than his own product –
be it as regards performance, price or
loads.

“That would mean that it would be
impossible to sell our own solution,”
they point out.This is a new situation
for a sub-contractor – and regrettably
this attitude sooner or later means
that the customer in question loses
market share, which in turn affects the
sub-contractor.

For this and other reasons, LM
Glasfiber has decided that we will in
future improve our communication
with the end users of wind turbine
blades in order to ensure that they are
fully aware of all the market options
available to them.

Let me close by wishing all our cus-
tomers, suppliers and other partners a
good year in 2003.

The lightning experiments
were conducted on a full-
scale LM 35.0 P blade in
the world’s largest indoor
heavy current laboratory.

LM Glasfiber’s lightning
protection system was
developed and designed
for compliance with the
requirements known as
protection level 1, accord-
ing to the international
CEI/IEC standards. This
level ensures protection
against 98% of natural
lightning.

Documentation of lightning protection 
now possible



LM Glasfiber has just reached num-
ber 10,000 in its deliveries of blades
produced by the company’s Spanish
factories. The blade was an LM 37.3 P
delivered to GE Wind Energy.

The large number of blades delivered
so far is yet another indication of
the importance of Spain as one of
the biggest markets for wind energy.
It is expected that 1,300 MW of new
capacity was installed on the Spanish
market for wind energy in 2002.

The average size of the turbines is
expected to increase in the future,
which will contribute to further
growth of the market in terms of
MW. Newly introduced billing rules
for wind energy will spur this con-
tinued growth in the market.

By the end of 2002, Spain had more
than 5,000 MW. The wind energy
capacity installed annually is ex-
pected to amount to 1,300–1,500
MW by the end of 2003.

To be able to service the company’s
present and future customers in
Spain and the Mediterranean region
as well as possible, LM Glasfiber
currently has three factories in
Spain, and thus a strong position in
the country.

The largest factory is in Ponferrada,
in Northern Spain. There are two
smaller plants in As Pontes in
Galicia and Toledo, south of Madrid.
Togther, these three plants have
buildings that extend over an area
of more than 35,000 m2.

In addition to better service, LM
Glasfiber’s local presence gives local
jobs and simplifies both transport
and delivery. The capacity of the
three factories also gives greater
flexibility in relation to the market,
as LM Glasfiber can respond rapidly
to local demand.

Owing to this proximity, LM
Glasfiber today enjoys close rela-
tions with local Spanish customers
such as Ecotècnia, EHN and MADE
as well as international turbine sup-
pliers active in the Spanish market.
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5

Test machine speeds up development
News Letter

The machine tests new
materials to establish their

properties, and thus ensure
high quality and long life.

A lot of Spanish wind
turbines are driven by
the 10,000 blades LM
Glasfiber has produced
in the country.

The hardest working member of LM
Glasfiber’s laboratory team puts in
no fewer than 120 hours a week. This
diligent helper is a tension and com-
pression test machine, the servo-
hydraulic piston of which tirelessly
tests the strength and rigidity of vari-
ous types of materials. The machine
allows LM Glasfiber’s R&D depart-
ment to rapidly and efficiently verify
the static and fatigue-related proper-
ties of the materials used.

The goal is to improve the new LM
Glasfiber blades by developing
materials with the greatest strength
and rigidity, thus making the level of
safety higher and the blades even
lighter in weight. The test machine
helps to provide a better under-
standing of the properties of the
individual materials, because it is
possible to control the load on the
test specimen with great precision.
After the mechanical test, the labo-
ratory team investigates the fibrous
microstructure of the specimen. The
knowledge thus acquired helps to
detect optimal combinations. This
can, for example, prevent cracking
due to fatigue. In other words, this
makes for stronger blades, with 
optimal weights, which can withstand
higher loads.

“The test machine gives us a number
of advantages. We can carry out tests
faster than before, when we had to
use external testing facilities. We can
also adapt the type of test to meet
our exact needs, and ultimately
improve the strength and durability
of the blades,” says Kurt Groth, who
is in charge of LM Glasfiber’s testing
laboratory. He points out that LM
Glasfiber still works with external
partners to develop methods of 
testing.

“LM Glasfiber introduces extensions
of the testing programme on a regular
basis to maintain its high technologi-
cal standard. In this connection, this
universal test machine is a very
important tool, which can speed up
the development of new LM
Glasfiber blades.”

Universal servo-hydraulic machine
Maximum load: ±250 kN static and 

dynamic
Test methods: Tension, compression,

bending, fatigue
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New factory building for large blades

A new factory in Lunderskov,
Denmark consisting of two halls
with a combined floor area of 
5,400 m2 now enables LM Glasfiber
to produce blades and blade moulds
more than 70 metres long.

According to Niels-Jørgen Koed,

Production Manager at LM Glasfiber,
the reason for investing in these new
facilities is the rapid pace of devel-
opment within the field of wind tur-
bine blades.

“The trend is for blades to be longer
and longer. To stay at the leading
edge of development, we absolutely
must have facilities where we can
make the very large blades, as well,”
he says.

We have just finished the mould for
the forthcoming 54-metre blade in
the new building, and we expect to
produce the first blades in the first
half of 2003. We are also working on
a mould for 61.5-metre blades.

However, we will only be producing
prototypes or small batches. Proper

batch production of such very large
blades will take place at the factory
in Poland, which we plan to start up
in 2004.

The new factory building in
Denmark was ready just before the
new year. To take account of future
developments, the building can easi-
ly be extended, if that should prove
necessary, thus making it flexible
with regard to the increasing blade
sizes. The area around the new
building is also optimally laid out for
handling and despatching the blades
and can serve as a storage facility.

The new factory building
in the final phase of 

construction – it was
completed just before the

new year.

The materials tests target stronger and 
tougher blades.

New software means more rapid 
development work
“LM Blades makes the development
work we are asked to do for our cus-
tomers much easier, as we can design
new blades much faster than before
and hence reduce the time to market.
This also results in better blades,
because LM Blades makes it possible
to analyse several design variants and
make sure the blade design finally
decided on is fully optimised.”

This is what John Korsgaard, head of
the LM Glasfiber R&D department,
has to say about LM Blades, which is a
new software tool for development,
calculation and design of wind turbine
blades.

LM Blades integrates all the design
tools currently used at LM Glasfiber,
and comprises a number of programs
that for the first time collect all the
data about all types of blades in one
place.This includes data about blade
type, geometry and laminate structure.

The system reduces the time it takes to
develop new blades, because it makes
it easier to make modifications in the
course of the process.

“It used to take several days to calcu-
late, for example, how moving the glass
fibre sheets would affect the blade.
Now we can do it in minutes. Instead
of having to perform a lot of calcula-
tions separately, we just enter the rele-
vant data into the system.This makes
the whole system a lot more flexible,”
Mr Korsgaard continues.

The head of LM Glasfiber’s R&D also
points out that developing the new
software system was a lengthy process.

“There is no doubt that it has been a
big job to develop the system, but the
efforts are bound to pay off – con-
sidering that we work on five or six
new blade designs every year.”

“So all in all, we are extremely pleased
with LM Blades. It benefits the cus-
tomers and it benefits us,” he con-
cludes.

The new calculation
and design tool, LM
Blades, makes devel-
oping blades for cus-
tomers much faster.


