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We link people, technology and the environment

TUV SUD Rail offers designers and manufacturers, authorities and operators a complete
range of services —individual, committed, highly qualified and whenever it's needed:

round the clock, all over the world. Our team of experts guarantees access to a full
performance spectrum in the areas of assessment, certification, training, testing, consulting
and engineering support at 17 locations in Europe and 24 locations worldwide — effective
and where the clients need us.

As a subsidiary of the TUV SUD AG with over 14,000 staff and more than 1.4 billion Euro sales,
TOV SUD Rail undertakes to offer its clients the high quality and reliability associated

with a strong brand. You can rely on the complete network of expertise represented by the
TUV SUD Group worldwide.

The focus of the TUV SUD Rail services lies in the areas of rail automation/signalling,
rolling stock and infrastructure including energy. Synergies with the TUV SUD Group and
cooperation agreements enable TUV SUD Rail to accompany new components or systems
throughout their entire life-cycle, from requirements derivation through to design,
installation, testing, commissioning, operation and decommissioning. TUV SUD Rail's
extensive experience covers metro, conventional, high speed and light rail. We have
worked on some of the most prestigious projects throughout the world.

The integration of the GQS into the TUV SUD Group has increased our expertise in plan
checking and acceptance tests and we are able to offer a complete assessment service for
signalling systems.

TUV SUD Rail is approved for the provision of Independent Safety Assessment services by
the Federal German Notified Body (EBA) and in many countries throughout the world.

By way of the notified body Railcert B.V. (a subsidiary jointly owned by TUV SUD Rail and
Movares) and the national partnership as an associate partner of the Interoperability (EBC)
notified body at the Federal German Railways Authority (EBA), we are able to provide
competent solutions on all aspects of safeguarding the interoperability of rail transport
systems in accordance with EU directives.



Highlights of our services

H Testcenter Rolling Stock
We operate an independent testing facility on a site approximately 30,000 square metres in
area, with about 3 kilometres of rail track and equipment. Speeds of up to approx. 60 km/h
can be reached. Qur expert team in Delitzsch performs track tests such as technical
running and braking tests.

m Safety Management
We offer assessment and engineering support for Safety Management (Systems) to
suppliers, manufacturers (e.g. signalling and rolling stock) and operators (railway infra-
structure undertakings and train operating companies). Our services comprise
assessment and consulting on processes from development to operation, e.g.:
e review of procedures and handbooks (including risk analyses, hazard control,

emergency and rescue plans etc.)

e analysis of organisational structures and resource management
* assessment of maintenance management systems
¢ performance of independent safety audits

H Signalling Components & Systems
We are experts in different technologies and types of relay and programmable electronic
systems including PLC, developed by the leading railway manufacturers worldwide.
The services of TUV SUD Rail help our customers to ensure that interlocking systems,
level crossings and train protection systems are safe.

® Overall Railway Systems
By using synergies and expertise within the TUV SUD Group we are able to conduct the
complete assessment of new and existing railway and metro systems (signalling/rolling
stock/infrastructure/energy) worldwide.

M Certification
TUV SUD is one of the world’s leading certification bodies, whose global brand is widely
respected. Services provided by TUV SUD Rail can give our customers a strong
competitive advantage. Our experts provide decisive support on issues of functional
safety, quality and usability from the initial stages of product development and design
through to certification. Let the experts of TUV SUD Rail simplify the product approvals
process for you, helping your organization to obtain safety certifications for individual
or multiple countries and make the world more accessible.



Portfolio of our services

Rail Automation/Signalling

Rolling

Embedded systems
Conventional Signalling Systems
ETCS & UGTS

Light
Conventional
High Speed

* Conformity assessments in
accordance with directive
2008/57/EC

» Assessment of evidence of safety
and function in accordance with
EN 5012x or IEC 61508

* Concept analyses (architecture
and development process)

e Evaluation of development and
project planning tools (incl.
operating systems)

* Verification of development
documentation (e.g. design
documents, test specifications)

¢ Qualitative (FMEA) and
quantitative analyses (Markov,
FTA)

* Compiling hazard and risk analyses

* Validation of generic products and
applications

* Environmental testing
(e.g. vibration, noise, EMC)

* Plan checking and acceptance
tests (relay based & electronic
signalling systems)

* Assessment of vehicles
(e.g. mechanical, hydraulic, pneu-
matic, electrical, electronic etc)

* Assessment of technical running
properties, dynamic stability and
protection against derailment

* Testing braking concepts,
incl. braking technology

» Static and dynamic structural strength
(vehicle frames and components)

* Control technology, TCMS-System

* Testing personal-protection
safety concepts (e.qg. fire protection,
evacuation, accident prevention)

* Performing damage and cause
analyses

* Maintenance of vehicles and
workshops

Overall

Safety Management including

Certification & App

Training (EN 50126, EN 50128,

Review/Compilation of Technical Documentation (incl

Management systems certifica




Stock Infrastructure
Rail Under-/Superstructure
Railways Civil works
Railways Energy
* Electromagnetic compatibility » Safety Assessment of the * Assessment of maintenance
(EMC) for Rolling Stock Infrastructure (understructure, procedures (work protection,
superstructure, civil works, functional safety)
Services carried out by the Test energy, interface rolling stock- * Engineering support and
laboratory: track, interface rolling stock- assessment of fire protection
e Technical running tests catenary, maintenance plan etc.) concepts (e.g. railway stations,
(EN 14363, UIC 518) * Testing, assessment and tunnels etc.)
¢ Technical brake tests (UIC 540 et certification of track components ¢ Technical trainings on-site
seq., EBA test module) (e.g. sleeper, rail, fastening, ¢ Electromagnetic compatibility
* Crash tests on complete vehicles track lubrication system, track (EMC) for fixed installations

or components
e Strength tests (EN 12663)
 Derailment safety tests
(EN 14363, UIC 510-2, UIC 530-2)
* Confirmation of vehicle parameters
* Rail impact test for tank containers
* Testing buffers, automatic
couplings and drawgear

fencing etc.)
* Certification of track measurement
cars in accordance with EN 13848
e Simulation of track models
* Damage evaluation
(e.g. derailment etc.)

services

maintenance (2004/49/EC)

roval Management

EN 50129, EN 50159, IEC 61508)

uding operating manuals, maintenance documentation)

tion (IRIS, 1S0 9001, IS0 14001)




Division Rail — a powerful alliance for
advanced solutions

In cooperation with our new associated company SIGNON (based on the former ISV mbH,
INGENO Europrojekte GmbH and ECG AG) the portfolio of TUV SUD Rail is complemented
by offering consulting and engineering support services in the area of ETCS and other
signalling systems.

Together we are able to offer you a complete service package from assessment, testing,
certification, engineering support, consulting and training in the areas of signalling/rail

automation, rolling stock and infrastructure.

Rail

Assessment Testing
Rolling
Stock
Training Infrastructure Certification
Signalling/

Rail Automation

Consulting Engineering
Support



TUV SUD Rail — your accreditation partner

In order to carry out the varied range of services it offers, TUV SUD Rail has been approved
by several domestic and foreign accrediting authorities and official bodies.

Institution

Testing body

Notified body

Inspection body

Approval as/accreditation for

Test laboratory in accordance with DIN EN ISO/IEC 17025:2005
for tests in the rail vehicle and component areas and approved
by the Federal German Railways Authority (EBA)

Test laboratory for safety-relevant components in
accordance with Appendix IV (B) of the machinery directive
(safety-relevant components)

Railcert B.V.: Notified body for high-speed rail systems and
conventional rail transport, including all part-systems and
components

Associate partner of notified body for rail-system
interoperability at the Federal German Railways
Authority — Eisenbahn-CERT (EBC)

Inspection body according to ISO/IEC 17020 within the scope
of signaling, train control and management systems, rail auto-
mation, RAMS, rolling stock, fire protection and infrastructure
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Rail

Our client support points and partners
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Ridlerstr. 57

80339 Miinchen

Germany

Phone: +49 89 5791-1473

Fax:  +49895791-2933
E-mail: tuevrail@tuev-sued.de

©T0v SUD Rail GmbH | 09-2010

SIGNDN © Signon

EMPOWERING RAILWAYS



