Cables from Lapp Kabel for six test facilities
Multibrid builds first offshore wind park in the K Sea

By Irmgard Nille

A first for offshore wind parks in the North SearFRhe first time next summer, after years of
tests, six Multibrid M5000 offshore wind turbineslivibe erected to generate electricity in an
offshore test field around 45 km off the coast @ifl&im. This pioneering project is called

“alpha ventus" and is run by major German power games E. ON, EWE and Vattenfall

Europe. The Bremerhaven-based company Multibridichvispecialises in developing and
manufacturing offshore wind turbines, has beenragtéd to construct the six giant turbines

out in the ocean.

To ensure reliable cabling of the first offshorendvipark to be erected in the open sea,
Multibrid has brought on board the leading globgbdier for manufacturers of wind power

plants, Lapp Kabel, as an experienced partnehfoptoject.

The Multibrid M5000 turbines are wind and weathestéd. They are erected in 30 metres
depth of ocean on a tripod structure, which is aneth in the seabed by gigantic piles. From
sea level to the tip of the blade, the unit willver an astounding 143 meters out of the water.

Each rotor blade is 56.5 metres long — a truly rifasgmt sight.

Dr. Annette Hofmann, spokesperson for Multibrid sa{To protect our technology against
the corrosive sea atmosphere, the nacelle and freubeametically encapsulated to seal them
from the outside air. An air conditioning systentte base of the tower ensures that salt and

moisture cannot cause corrosion inside."

This is why all the power cables, as well as mearsent, data and control cables have to be
exceptionally resilient and able to withstand exteetensile and torsional loads. OLFLEX
CLASSIC 110 control cables and halogen free OLFEEXP PUR control cables are used in
the nacelle. The OLFLEXCLASSIC 110 is made up of a fine strand of bargpeo wires.
Core insulation is made of a special PVC compotnadl has been specially developed in the
Lapp laboratory, as has the sheath. The small readteliameter reduces the amount of space

required and the 4 kV test voltage means thatahéeqyuarantees excellent insulation. It is no



great surprise that the cable is viewed as a talledunder” in the industry. It is suitable for
use in dry, damp or wet environments with normad® and is predominantly used in
machinery, plant engineering, machine tools, palraps, heating and air conditioning and

power plants.

In particularly sensitive areas of the wind powéanp the OLFLEX 440 CP ensures a

reliable drive mechanism. This control cable andimig supply cable is halogen free, UV
resistant, cold, weather and oil resistant andl ifigaise in harsh environments and where the
cable is exposed to extreme wear. The cable mas thvels of protection to achieve this: a
TPE (thermoplastic polyester elastomer) inner $heaters the stranded cores, over this
there is a copper braid made up of copper wires amauter sheath made of a special

polyurethane.

The machine housing has also been perfectly prdp@mrethe stormy North sea. Here, a
double row tapered roller bearing in an O arrangeniensmits the rotor loads to the
machine housing. The geometric arrangement of di@ bearing system and the gears has
been selected to ensure that dynamic rotor loadsotahave a detrimental effect on the
meshing. The stator for the permanent magnet sgnolus generator is installed directly in
the machine housing itself. The rotor is fittedtbe drive shaft of the gear mechanism and
therefore does not require additional bearings, @érenanent magnet technology means that
maximum efficiency can be achieved both at thedrgewer output and in the partial load
range. The generator is connected to the maina vi® full converter. It allows maximum

speed variability and compliance with all mainsdglines.

Lapp Kabel cables make sure that everything goem#gny in the machine housing. For the
cabling in this area, the Multibrid designers chgséred UNITRONIC LiYY (TP) data
cables. They are ideal for short path lengths andllsbending radii, flexible and have a
robust PVC outer sheath. However, the 2-pair ETHERE® Y FLEX FC UL Industrial
Ethernet cable for flexible applications also emesureliable data transfer in the machine

housing.

All components from the base to the nacelle me#&iggnt quality standards, allowing the
scheduled maintenance intervals to be as long ssilpe. The reason: Offshore sites are often
very difficult to reach if there is bad weathesat. The use of high-maintenance components

has been avoided wherever possible. Where regugections are necessary, e.g. the filter



elements, component design and redundancy haveecheip significantly extend the

maintenance cycles.

Everyone is now excited to see how the six MultioM5000 offshore wind power plants
stand up to the wind and weather. According to Deriwér Brinker, the CEO of EWE AG

expectations are high. He said, “Offshore windrfarare an important component of our
future energy supply. This test field will provides and other offshore companies with
important data about whether and how the operatiomind power plants can function under

the technically very demanding and complex condgiout at sea."

Lapp Kabel information

The Lapp Group, based in Stuttgart Vaihingen, is ohthe world’s leading manufacturers

and suppliers of high flexibility cables, cable essories, industrial connectors, pre-
assembled cables and communication technology. @ién 40,000 individual products, the

LAPP Group is one of the major international sugngliin machine and plant construction,
automation technology and measurement and comcbhblogy for the automotive industry

as well as for the electrical engineering, instedla transport and energy sectors, among

others.

lts world famous brands include OLFLEXconnecting and control cables, UNITRONIC
data cables, HITRONIE fibre optic cables, SKINTOP cable glands, SILVYR cable
protection and guiding systems, FLEXIMARKmarking systems, EPfC industrial

connectors, ETHERLINE components for active network technology.

The Lapp Group has 3000 employees worldwide, 56llydoavned companies and around
100 representative offices. Turnover is expectede 1.2 billion Euro in the 2007/08

financial year.



Multibrid M5000 turbine with 56.5 metre rotor
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The “all rounder” when it comes to connecting andtool cables:
OLFLEX® CLASSIC
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