products overview | VETRA tram-to-wayside communication

Wayside VETRA equipment

In order to receive VETRA signal from passing trams, wayside VETRA equipment needs to be installed at
appropriate location.

e The basic elements of the wayside VETRA equipment are:

e wayside VETRA antenna is responsible for radio
communication with onboard VETRA antennae; usually is
installed in the track and/or on the overhead contact wire
system

e VETRA interface is a gateway between the VETRA
communication system and other wayside systems; usually is
installed in a control cabinet of the relevant wayside system

e Wayside VETRA antenna can be installed in one of the two
possible ways:

e inthe track so that the communication is realized downwards
from the tram

e onthe overhead contact line so that the communication is
realized upwards from the tram

The wayside VETRA antenna is connected with a wayside system using a special RS485 serial line cable dedicated
for data communication.

A VETRA interface needs to be installed within the wayside system that uses the VETRA communication system.
Such VETRA interface is different for different systems and serves as an interface between the VETRA system and
the wayside system.

Elektroline can also deliver the VETRA interface separately in order to integrate the VETRA communication into a
non-Elektroline wayside system.
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Components of the VETRA system

Following text describes the most common components of the VETRA tram-to-wayside communication system. The
list of the components does not cover all possibilities of the VETRA system — many customized solutions have been
produced by Elektroline and therefore also many atypical products are available for the VETRA system.

Onboard VETRA terminal keyboard KB03B

The onboard VETRA terminal keyboard serves as a man-machine interface between the tram drivers and the
VETRA system. It is used for commanding the wayside systems by the tram driver by means of integrated direction
arrows and numeric route codes.

The terminal keyboard composes of a twelve-key numeric keyboard and four-digit multi-segment display.
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One terminal keyboard is installed within each driver’s stand at convenient location where the display will be
clearly visible to the driver and the keyboard will be comfortably accessible to the driver.

As the most commonly used function of the terminal keyboard is setting a route code, the terminal keyboard has
been designed in a way that it enables this function to be done quickly and intuitively.

During normal operation, the terminal keyboard display shows the actually chosen four-digit route code so that it
can be easily verified by the tram driver at any moment.

When the driver wants to change the route code, he just needs to press the SHIFT key, enter the new route code
and confirm it by pressing the ENTER key.

When alternating two route codes repetitively, the driver just needs to press the SHIFT key followed by the ENTER
key to switch the route codes. The terminal keyboard always remembers the route code previously selected.

Moreover, the tram driver can use integrated buttons on the terminal keyboard to manually control some wayside
systems which enable manual overriding of the route codes (e.g. manual change of tram route in case of necessity)
or which specifically require manual command (e.g. Ready To Start command).
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Electrical connection of the terminal keyboard

The onboard VETRA terminal keyboard is the central part of electrical connection of all onboard VETRA equipment.
All other onboard VETRA equipment is connected to the terminal keyboard and the terminal keyboard is
responsible for managing the onboard VETRA system and also enables configuration of the onboard VETRA system.

The terminal keyboard is also connected to onboard power supply and provides power supply to other onboard
VETRA systems.

Apart from all VETRA internal electrical connections, the terminal keyboard offers also an external interface that
can be used for communication between an onboard computer and the VETRA system. It is therefore possible to
configure the VETRA system in a way that it is used directly by the onboard computer to transmit various
information from/to the onboard computer to/from any wayside system equipped with the VETRA system.

e Installation in the vehicle

e In new trams, the terminal keyboard is usually integrated on the
dashboard and fixed by four screws on the corners. This solution
can be done also in older trams where VETRA system is being
installed if appropriate free space is present on the dashboard.

e In case no free space is present on the dashboard for installation of
the terminal keyboard, Elektroline can deliver also special holder
for the terminal keyboard which enables its installation at any

convenient location within the driver’s stand (see the picture).
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Onboard VETRA antenna

The onboard VETRA antenna is responsible for transmitting and receiving VETRA radio signal during radio
communication. It is installed at convenient location on the tram in order to enable direct visibility between the
onboard VETRA antenna and wayside VETRA antenna (minimum 90° angle of free visibility under the onboard

VETRA antenna should be guaranteed).
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Installation of the onboard VETRA antenna

There are two different ways how to install the onboard VETRA antenna on a tram:
e under the tram floor: downwards communication

e on the tram roof: upwards communication

e Installation under the tram floor is done using special mounting
elements produced by Elektroline. Plastic mounting board (usually
delivered as part of the onboard VETRA antenna) is compatible with
special antenna holder which can be easily installed under the tram
floor and ensures safe fixation of the onboard VETRA antenna in

e Holder of onboard VETRA antenna . -
convenient position.
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Ground VETRA antenna
type of wayside VETRA antenna

The ground VETRA antenna is installed in the track in order to receive signal from onboard VETRA antennae and
send information to them. It can be used only for the downwards VETRA communication as it communicates with
onboard VETRA antenna installed under the tram floor.

The main part of the ground VETRA antenna is the same hardware as is used in the trams as vehicle VETRA
antenna. The difference is only in the way how the equipment is installed and what kind of mounting and
protective material is delivered with it.

The ground VETRA antenna is installed in a protective ground shaft at locations where communication between
trams and ground systems is required. The ground VETRA antenna is delivered including a protective ground shaft
with special adaptations in order to enable easy installation of the ground VETRA antenna into the ground shaft.
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The cover of the ground shaft is made of strong steel with a strong plastic part in the middle through which the
radio signal can easily pass. The ground shaft offers four possible entries for protective cable ducts where the
incoming cable can be placed. It is recommended that the ground shaft is connected to a water drainage system.
The ground shaft can be installed in a ballast track as well as in an encapsulated paved or concreted track.

Ground VETRA antenna has a special connector in order to connect RS 485 serial line cable to connect the ground
VETRA antenna with a wayside system (e.g. switch point control system, etc.). This is a special watertight connector
that prevents water from getting into the box of the VETRA antenna.

Used serial communication allows the ground antennae to be installed even very far from the wayside control
system where a VETRA interface is installed. As the RS485 cable provides both data communication with the
ground VETRA antenna and power supply for it, maximum distance of the cable is approximately 1 000 meters.
Longer distances can be achieved by special arrangements of the communication and can be done on special
request.
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Overhead VETRA antenna
type of wayside VETRA antenna

The overhead VETRA antenna is installed on the overhead contact line close to the longitudinal axis of the track in
order to receive signal from onboard VETRA antennae and send information to them. It can be used only for the
upwards VETRA communication as it communicates with onboard VETRA antenna installed on the roof of the tram.

The main part of the overhead VETRA antenna is the same hardware as is used in the trams as vehicle VETRA
antenna. The difference is only in the way how the equipment is installed and what kind of mounting and

protective material is delivered with it.
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Elektroline offers various systems of fixing the overhead VETRA antennae on the overhead contact wire; the most
common system is using a fiberglass bar installed between two contact wires. When this solution is not possible,
we can install the overhead VETRA antennae also on a cross-wire, cantilever, etc. Installation of the overhead
VETRA antennae on the overhead contact line is always matter of customized solution for specific location.

The overhead VETRA antenna is usually delivered including necessary material for fixing it on the overhead contact

wire.
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