Engineering Plastics for the Offshore Industry

You inspire ... we materialize®

Trends

Engineering plastics are replacing metal components in a wide variety of critical
applications in the offshore exploration and production fields. Plastic components have
to withstand extreme pressure, temperature and hostile environments.

Key Properties

Quadrant’s plastic materials deliver the highest reliability and performance for this market.
Customers all over the world benefit from their outstanding properties:

» High mechanical strength » Low weight compared to metal
» Materials operating in temperatures components
of -200°C (arctic oil exploration) to 500°C = Low moisture absorption
» Low coefficient of friction » Low coefficient of thermal expansion
» Excellent dimensional stability *» Industry certified materials
» Chemical and corrosion resistance mNORSOK M-710 (sour gas ageing)

compliance for Ketron® PEEK stock shapes

Customer Benefits

Flexibility in product portfolio and manufacturing capabilities provide our clients with a
competitive edge. Quadrant’s global partnerships provide technical service and application
development. High volume moulded parts to lower volume custom cast and machined
components, Quadrant has the solution. Quadrant can provide the platform for bringing
your concept to the production line.

Applications

* Pipeline systems (pipe in pipe spacers, pipe clamps, lined pipe)

» Sub sea vehicles (thruster cowlings)

» Lifting equipment (cable sheaves, hook blocks, bearing pads)

* Instrumentation (insulators, sensor protectors, guidance probes)

» Compressor, pump and valve components (seals, bearings and wear components)
» Offshore equipment (bushings, slide pads)
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Quadrant solutions based on global experience

Cable Sheaves

Challenges:

Lifting devices on rig platforms are equipped with wire or rope
sheaves reaching diameters of 5 meters. The wire or rope run
across the sheaves that are made of welded steel. Excessive
wear reduces the life of the wire or cables producing a potential
safety hazard.

Solution:

Nylon cable sheaves made of Quadrant’s materials handle
the high load requirement. Because the material is made of
non-abrasive plastic, it reduces wear on the cable or rope. UV
protective additives in the material also provide exposure to
the harsh environment.

Benefit:

The longer wear and reduced safety hazard are an extreme
benefit for operators. All materials are available in various sizes
customizable and certified to operators needs.

Compressor and Pump Seals and Wear Parts

Challenges:

Pump and Compressor dependability and performance relies
on the seals and wear components in the unit. Standard
aluminum labyrinth seals provided with turbo compressors can
become bent during a compressor disruption. They can also
experience chemical attacks in harsh environments. The lost
efficiency in the compressor train reduces production output
costing thousands to operations. Wear rings in pumps using
metal or low quality components require more frequent and
costly rebuilds.

Solution:

Polymer labyrinth seals will flex not permanently bend, they are
chemically inert and can run at tighter tolerances providing a
superior performance. Wear rings made with self-lubricating
properties that can handle the high temperatures and pressures
provide longer life. Parts based upon Quadrant’s Fluorosint®,
Ketron® PEEK and Duratron® materials have been proven

to provide superior performance in Compressor and Pump
applications.

Benefit:

Improved efficiency and longer running time between repairs
are a few benefits for using polymers in compressors and
pumps. Proper selection of material and design can insure
increase efficiency and uninterrupted performance.



Quadrant solutions based on global experience

Bending Restrictors

Challenges:

Flexible pipe and cables are most prone to failure when attached
to a fixed device such as a sub-sea riser base. Bend restrictors
are designed to support, decouple load and prevent the pipe
from over bending. The restrictors see excessive wear and friction
from the movement of the pipe.

Solution:

Quadrant’s engineering plastics outperform on the most critical
aspects, such as reduced galling, outstanding compressive
strength and wear resistance, and deliver a superior solution to
the customer.

Benefit:

Quadrant’s materials provide operators with confidence in their
piping installation. Failures and premature wear are reduced in the
application; materials are available in many formulations and sizes.

Valve Components

Challenges:

Extreme pressures and temperature continue to challenge valve
manufactures. While valve manufactures understand the benefits
of plastics these extreme applications requiring -70°C to over
400°C need solutions.

Solution:

Advancements in polymers provide new solutions for valve seats,
thrust washers and bushings. The Fluorosint product portfolio
meets customer’s demands for HPHT (high pressure high
temperature) applications. The mica filled PTFE product provides
extreme wear performance for longer life than traditional PTFE
compounds. Duratron® PAI has an extremely low coefficient of
thermal expansion making it an excellent material for designing
valve components from cryogenic to 260 °C service.

Benefit:

Quadrant’s wide product portfolio from Nylatron® MC 901 Nylon to
Duratron® PAI allows the client to choose the best performing and
economical solution. The low deformation materials lead to higher
load carrying capability. Low coefficient of thermal expansion
means materials are stable providing tighter tolerances for sealing.
Low coefficient of friction provides low torque requirements for
operating valves. Increased temperature capability for standard
PEEK valve components provides a competitive edge over your
competition. These benefits add up in total savings for operators.
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Quadrant Engineering Plastic Products Worldwide

Europe North America Asia-Pacific

Quadrant EPP Quadrant EPP USA, Inc. Quadrant EPP Asia Pacific Ltd
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Poland | South Africa | Switzerland | The Netherlands | United Kingdom | United States of America

This brochure and any data and specifications presented here or on our website shall provide promotional and general information
about the Engineering Plastic Products (the «Products») manufactured and offered by Quadrant Engineering Plastic Products («Quadrant»)
and shall serve as a preliminary guide. All data and descriptions relating to the Products are of a general informational nature only.
Neither this brochure nor any data and specifications presented on our website shall create or be implied to create any legal or contractual
obligation. This brochure and any data or specifications herein do not create expressly or by implication any legal, contractual or warranty
obligation whatsoever. No warranty of any kind, either express or implied, is made as to the information contained in these pages,
including, but not limited to, all warranties provided for by Louisiana law, any implied warranty of merchantability, of fitness for a particular
purpose, and any warranty against hidden defects or redhibitory defects or vices. No information in this brochure creates any express or
implied warranty that the goods described herein shall conform to any description herein. Quadrant sells the products described
herein solely to sophisticated users and not to consumers, and Quadrant assumes no responsibility that any goods described herein
will be fit for any particular purpose for which a Quadrant customer may determine to purchase such goods, except and to the sole
extent otherwise provided in a separate written contract.

Any illustration of the possible fields of application of the Products shall merely demonstrate the potential of these Products, but any
such description does not constitute any kind of covenant or warranty whatsoever. Irrespective of any tests that Quadrant may have
carried out with respect to any Product, Quadrant does not possess expertise in evaluating the suitability of its materials or Products
for use in specific applications or products manufactured or offered by the customer respectively. It thus remains the customer’s sole
responsibility to test and assess the suitability and compatibility of Quadrant’s Products for its intended applications, processes and uses,
and to choose those Products that according to its assessment meet the requirements applicable to the specific use of the finished
product. The customer undertakes all liability in respect of the application, processing or use of the aforementioned information or
product, or any consequence thereof, and shall verify its quality and other properties.

Duratron®, Fluorosint®, Ketron® and Nylatron® are registered trademarks of the Quadrant group of companies.

Learn more online at www.quadrantplastics.com

Quadrant has extensive product and machining information available online. Our website
is a portal to a wealth of technical data and the easiest was to engage our application
specialists. Our team stands ready to help offer solutions to your toughest problems.

www.quadrantplastics.com QUADRANT
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