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TKF (BV Twentsche Kabelfabriek) was founded in 1930 and
started optical fibre cable production in 1986. Since then, it
has grown from a local Dutch cable manufacturer to an inter-
national leader in a cable technology. TKF serves customers all
around the globe particularly in the international broadband
market. It provides single mode and multimode fibre cables to
various European operators, installers and end users. TKF is a
full member of TKH Group, an internationally operating group
of companies, focusing on development and delivery of innova-
tive Telecom, Building and Industrial Solutions.

Picture 1. Installation of backbone at Bonaire

Challenge

Cable downsizing in the fast growing

fibre optic cable market

One of the more popular ways of installing fibre optic cables is
to blow them with compressed air into ducts. Typical installa-
tion blow lengths are over 1 km. Over the years there has been
a drive for miniaturization of the cables. This improves the
installation performance due to the reduced cable weight and
the increased free volume inside the ducts.

*Loose Tube Mini Cables

Picture 2: Test circuit for blown cable installation at TKF site

For the cable manufacturer this has a major impact on the pro-
duct and process designs; principally the redesign of the tubes
used to accommodate the fibres. Typically a 2.4 mm tube for
12 fibres has had to be reduced to 1.6 mm resulting in hardly
any space for the glass fibres. Used in a loose tube cable, the
lay length is calculated in such a way that there is an optimal
balance in a temperature range of —30°C - +70°C between
fibre excess length and the needed free volume. Any variation
in the tube length due to cable shrinkage will immediately lead
to an increase of the fibre attenuation. For a cable with these
dimensions it is a very delicate balance which can easily be
disturbed by the choice of jacketing materials.

Thanks to low coefficient of friction, good hardness and abra-
sion resistance it is a common practice to use HDPE jacketing
materials. However, conventional HDPE jacketed cables have
one big disadvantage which is high shrinkage compared to
those jacketed with MDPE, LDPE, or LLDPE. Shrinkage of the
jacket imposes huge stresses on the cable core leading to high
signal attenuation.
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A special bimodal HDPE
TKF has selected Borstar® HE6067 based on the compound’s 190 1
extremely low shrinkage properties. &I)
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HE6067 (and its colourable version HE6068) is based on Bore- g 185 1
alis patented technology Borstar®. It has higher melt index and ga_
very low viscosity compared to both conventional unimodal and £ 180
Borstar HDPE. The product exhibits rapid stress relaxation and % Poly. (Unimodal HDPE)
a reduced extrusion temperature both contributing to very low = 175 | gz:z Egz::: ['ODV':EP
cable shrinkage. Alternatively for a given attenuation perfor- Shrinkage HE6067)
mance, HE6067 allows cable manufacturers to significantly Poly. (Borstar LLDPE)
increase the production speed. The lower melt temperature 170 3 %0 790 120
of HE6067 also allows cable manufacturers to potentially save Screw Speed — rpm

energy.
Figure 1. Speed versus melt temperature.

The use of a non-warping colour masterbatch with

Borstar HE6068 (natural) for coloured jackets is recommended to Borstar® low )
. . . ) Zones ) o Unimodal HDPE (°C)
prevent shrinkage due to excessive crystallization which can be shrinkage HDPE (°C)
promoted by the nuclei present in some pigment masterbatches. Zone 1 140 170
Zone 2 170 180
Benefits Zone 3 175 190
Zone 4 175 200

Cable productivity improvement coupled with
superb attenuation performance Neck 175 210
HEG6067 also offers high mechanical strength and excellent en-

vironmental stress crack resistance. With improved productivity, ole 10 —
HE6067 allows cable makers to respond the fast growing fibre Table 1. Extrusion temperature setting comparison.
@ optic cable market without further capital investment. @

“HE6067 enables TKF to design fiber optic cables at minimum
dimensions. Processing at high linespeed does not negatively
influence the post extrusion shrinkage. Installation performance
is at world class level with blowing distances of 1800 m in one
shot! (96xSM G.652D LTMC cable into 10-14 mm HDPE duct)”
says Hans de Boer, TKF Head of Research and Development.

Bringing energy all around | Date of issue: March 2010

Borealis is a leading provider of innovative solutions in the fields of polyolefins, base chemicals and fertilizers. With headquarters in Vienna, Austria, Borealis currently employs around
6,400 and operates in over 120 countries. It generated EUR 8.1 billion in sales revenue in 2013. The International Petroleum Investment Company (IPIC) of Abu Dhabi owns 64% of
the company, with the remaining 36% owned by OMV, the leading energy group in the European growth belt. Borealis provides services and products to customers around the world
in collaboration with Borouge, a joint venture with the Abu Dhabi National Oil Company (ADNOC). Building on its proprietary Borstar® and Borlink™ technologies and 50 years of
experience in polyolefins, Borealis and Borouge support key industries including infrastructure, automotive and advanced packaging. The Borouge 3 plant expansion in Abu Dhabi will
be fully operational in 2014, Borouge 3 will deliver an additional 2.5 million tonnes of capacity when fully ramped up, bringing the total Borouge capacity to 4.5 million tonnes. Borealis
and Borouge will then have approximately 8 million tonnes of polyolefin capacity. Borealis offers a wide range of base chemicals, including melamine, phenol, acetone, ethylene,
propylene, butadiene and pygas, servicing a wide range of industries. Together with Borouge the two companies will produce approximately 6 million tonnes of Base Chemicals in
2014. Borealis also creates real value for the agricultural industry with a large portfolio of fertilizers. The company distributes approximately 2.1 million tonnes per year. This volume
will increase to more than 5 million tonnes by the end of 2014. Borealis and Borouge aim to proactively benefit society by taking on real societal challenges and offering real solutions.
Both companies are committed to the principles of Responsible Care®, an initiative to improve safety performance within the chemical industry, and contribute to solve the world’s
water and sanitation challenges through product innovation and their Water for the World™ programme. For more information visit: www.borealisgroup.com, www.borouge.com,
www.waterfortheworld.net

Disclaimer The information contained herein is to our knowledge accurate and reliable as of the date of publication. Borealis and Borouge extend no warranties and make no representations as to the accuracy or completeness
of the information contained herein, and assume no responsibility regarding the consequences of its use or for any errors. It is the customer’s responsibility to inspect and test our products in order to satisfy himself as to the
suitability of the products for the customer’s particular purpose. The customer is also responsible for the appropriate, safe and legal use, processing and handling of our products. Nothing herein shall constitute any warranty
(express or implied, of merchantability, fitness for a particular purpose, compliance with performance indicators, conformity to samples or models, non-infringement or otherwise), nor is protection from any law or patent to be
inferred. Insofar as products supplied by Borealis and Borouge are used in conjunction with third-party materials, it is the responsibility of the customer to obtain all necessary information relating to the third-party materials
and ensure that Borealis and Borouge products, when used together with these materials, are suitable for the customer’s particular purpose. No liability can be accepted in respect of the use of Borealis and Borouge products
in conjunction with other materials. The information contained herein relates exclusively to our products when not used in conjunction with any third-party materials.

Borstar is a registered trademark of the Borealis Group. Borlink and Water for the World are trademarks of the Borealis Group.
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