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THE DROPPERS

The Challenge Country:
France
The French national railway company is a worldwide pioneer regarding
development and construction of high speed railway lines. The first high Industry:
speed line in France, was the LGV South-East, in 1981. Since that first Railway
high speed line, the company has consistently focused on improving the
reliability and speed of railway lines. Key figures:
* Installed in the field since
One key area of innovation is the dropper - a key connector of the 20+ years

catenary; it is in charge of distributing the current into the contact wire

; . . . e 220,000 parts already in
and maintaining good positioning on the contact wire.

service
The objective is to allow a high quality contact with the pantograph of . ?47,000 d"_OIOPGFS will be
the train. With such a fundamental role in overall system performance, mstalled within the next 2
improvement of electrical and mechanical behavior of the dropper was years in France for LGV E.E.
critical. and LGV S.E.A. projects

Droppers used for the first high speed lines in France were articulated
at upper and lower parts. This design provided good mechanical
behaviour. However, this articulation system design led to poor electrical
performance of the dropper.

In order to increase the electrical contact between the messenger

and the contact wire, a distribution connection was installed every

200 meters (maximum). The weight of this distribution connection was
around 1.20 kg. This extra weight could locally bend the contact wire
representing a major weak point on the catenary which limited the speed
of the train. The national company approached TE Connectivity (TE) to
help address this issue and improve overall system performance.
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The Solution

The French rail player and TE engineering staff started to work on a
new dropper design which would be a better solution. The first meeting
took place in November 1991 with a focus on discussing the design
requirements and performance results of the new TE solution.

This innovative connection dropper would provide two mechanical and
electrical functions without any screw or bolt. Indeed it would still be
articulated at the upper and lower sides in order to warranty a high
mechanical behaviour. I

However, a binding cable would be added at both sides to make sure

to consistently maintain an electrical contact between messenger and
contact wires. Connections at each side (messenger and contact wire) \\_ ——
would be made by sliding effect between two half clamps. - |

essenger cable
65.4 or 116.2mm*

L mini= 275mm
L maxi= Z000mm

ontact wire type B EN 50148

TE also developed a specific tool named SIMAGRIF which makes the installation easier and more reliable.
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The Qutcome

With many years of expertise and experience in designing and supplying products for demanding rail
applications, TE Connectivity’s Energy business unit worked on designing, testing and manufacturing this new
dropper along with this new tool.

TE under the SIMEL brand passed all the qualification tests defined by the French railway company in laboratory
and 2,000 droppers were installed on the field between 1995 and 1996 in order to check the performances of
the dropper in real conditions. In 1996, SIMEL connection dropper was officially approved.

“TE DEMONSTRATED THEIR STRENGTH IN AN UNCOMMON CONTEXT. THEY CLEARLY POSITIONED
THEMSELVES AS A KEY RAILWAY SUPPLIER THANKS TO OFFERING ALL POSSIBLE CONNECTION
SOLUTIONS. TE QUALITY EXPERTISE AND SPECIAL UNDERSTANDING OF OUR NEEDS MADE THEM THE
BEST CHOICE”

SIMEL droppers offer high reliability in the field (droppers have been installed for more than 20 years) and high
performances. Each connection dropper is supplied to the customer at a defined length. Local assembly in
France provides shorter lead times to satisfy customer across the region.

This has allowed TE Connectivity to become a key supplier in France for droppers especially for High Speed Rail
(HSR) projects. SIMEL droppers are installed on the vast majority of existing high speed lines in France. In fact,
SIMEL connection droppers were used when TGV Est beat rail speed record (574.8 km/h) in April 2007. They
have also been installed in the UK, Belgium, Greece and Korea.
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TE Connectivity (NYSE: TEL) is a $12 billion global technology leader. Our commitment to innovation enables advancements
in transportation, industrial applications, medical technology, energy, data communications, and the home. TE’s unmatched
breadth of connectivity and sensor solutions, proven in the harshest of environments, helps build a safer, greener, smarter
and more connected world. With 75,000 people - including more than 7,000 engineers - working alongside customers in
nearly 150 countries, we help ensure that EVERY CONNECTION COUNTS - www.TE.com.

Generation Transmission & Distribution Industry

¢ Conventional Power * Substation e Mining

¢ Nuclear Power e Underground * Petrochemical
* Wind/Solar e Overhead * Railway

¢ Hydro-electric e Street Lighting e Shipbuilding

WHEREVER ELECTRICITY FLOWS, YOU’LL FIND TE ENERGY

te.com/energy

FOR MORE INFORMATION:
EMAIL: rail@te.com

TE Technical Support Centers

AMERICAS EUROPE-MIDDLE EAST-AFRICA
USA/Canada: +1(800) 327-6996 France: +33 (0) 38-058-3200
Mexico: +52 0-55-1106-0800 Germany/Switzerland:  +49 (0) 89-608-9903
Brazil: +55 11-2103-6023 UK: +44 08708-707-500
South America: +57 1-319-8962 Spain/Portugal: +34 912-681-885

Italy: +39 335-834-3453
ASIA-PACIFIC Benelux: +3216-508-695
Australia: +6129-554-2695 Russia: +74957790 790 2200
New Zealand: +64 9-634-4580 Poland/Baltics: +48 224-576-753
China: +86 (0) 400-820-6015 Czech Republic: +42 (0) 272-011-105

Sweden/Norway: +46 850 725 000

Middle East: +971 4-211-7020

te.com/energy
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Raychem, SIMEL, SIMAGRIF, TE Connectivity and the TE connectivity (logo) are trademarks of the TE Connectivity Ltd. family of companies. Other logos, product and Company names mentioned herein may be
trademarks of their respective owners. While TE has made every reasonable effort to ensure the accuracy of the information in this brochure, TE does not guarantee that it is error-free, nor does TE make any other
representation, warranty or guarantee that the information is accurate, correct, reliable or current. TE reserves the right to make any adjustments to the information contained herein at any time without notice. TE
expressly disclaims all implied warranties regarding the information contained herein, including, but not limited to, any implied warranties of merchantability or fitness for a particular purpose. The dimensions in this
brochure are for reference purposes only and are subject to change without notice. Specifications are subject to change without notice. Consult TE for the latest dimensions and design specifications.
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