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Protection in the deep sea

The chemical-resistant polymer VESTAMID® NRG
prevents corrosion on oil production pipelines.
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The pulley towers 14 meters above the ship’s deck. The ship is in
the North Sea heading towards Scotland. When they reach the
Scottish coast, workers will unwind and lay twelve kilometers of
the thick piping. The pipelines will then transport oil from the
seabed from a floating platform. As the more readily accessible oil
fields in the sea dry up one by one, many oil companies are now
pumping oil from the deep oceans through flexible pipelines.

Reliable protection from inside and outside

The flexible pipelines have a shell that is at least six centimeters
thick. It consists of at least eight layers. Some of these are steel,
others polymer VESTAMID® NRG. The steel layers are mainly
used for reinforcement. The polymer ensures that the pipelines
don’t leak. The material is not affected by saltwater or the chemi-
cal compounds in the oil. This is how the inner layer of VESTA-
MID® NRG transports the crude oil safely in the up to 350 milli-
meter thick pipelines. From the outside, another layer of the
polymer protects the steel from rusting due to the seawater. Pipes
with VESTAMID® NRG are not only used in the North Sea, but
also, for example, off the Brazilian coast, in West Africa, and Aus-
tralia.

1 Steel carcass (supporting core for external
pressure)
2 Inner media-transporting polymer layer
(PA 12)
3 Steel reinforcement for internal pressure
4 Protective film of PA 12 to prevent
metal abrasion
5 Inner steel reinforcement for tensile forces
6 Protective film of PA 12 to prevent
metal abrasion
7 Outer steel reinforcement for tensile forces
8 Aramid fiber layer to prevent the
metal bands splaying
9 Outer layer of PA 12
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Wellstream in Newcastle in the UK is an important producer of
flexible pipelines and is a partner of Evonik. “Producing kilometer-
long stable polymer pipes isn’t easy,” says Business Manager An-
dreas Dowe from Evonik. When the large pipelines are being pro-
duced, the polyamide that is melted on must still be very rigid,
otherwise it could easily flow away. “Evonik has developed a spe-
cial process that ensures sufficient rigidity to enable production,”
explains Dowe.

The deeper the wells are, the more the weight of the pipelines
plays a role. The flexible pipelines made from steel and VESTA-
MID® NRG are in use for wells at depths of up to 2,500 meters. If
they are any deeper, the pipelines become too heavy. For oil pro-
duction in extreme depths of more than 2,500 meters, Evonik has
developed a lighter composite pipe in collaboration with pipeline
producer Airborne from the Netherlands. It consists entirely of
VESTAMID® NRG and is reinforced with glass fiber. Next year,
Malaysian mineral oil company PETRONAS will lay its offshore
pipelines completely without steel.

In the applied technology laboratory at Evonik in Marl (Germany):
Chemical laboratory technician Karsten Hinnah removes a round
metal container from a furnace. It contains white polymer tubes

r

Chemical laboratory technician Karsten Hin-
nah simulates prolonged stress from high
temperatures in the furnace.
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and disks: test specimens made from VESTAMID® NRG. The ex-
perts simulate prolonged stress on the polymer at high tempera-
tures in the furnace. Hinnah takes the polymer specimens to the
tensile stress testing machine, where they will be subjected to
stress until they split. In this way, the experts can see whether the
polyamide has remained stable despite the stress.

Adapted for many different uses

“We put the polymer through its paces in numerous tests,” reports
Hinnah. For example, the experts simulate the pressures and tem-
peratures experienced in an oil field in a test rig they built them-
selves.

The test results are also an important basis for what is known as a
“lifetime model.” Since all oil fields are different, the pipes are tai-
lored to suit the respective site. This takes account of the opera-
ting temperature and the different chemical compositions of the
crude oil, for example. Every tailored pipe has a lifetime model: It
shows in detail what condition the pipe has in certain situations
and when it has to be maintained. This guarantees protection on
the high seas.
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