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(54) Communication and control system for railbound vehicles

(57) The present invention relates to a communica-
tion and control system for rail bound vehicles with one
communication link called train bus (1), for transfer of
information to and from the vehicles in a train, and at
least one vehicle bus (2), for transfer of information
within a vehicle or fixed set of vehicles. The vehicle bus
works as a subsystem to the train bus and connects a
number of functional units (5-9) in series. The vehicle
bus comprises at least two segments (2a, 2b). In normal
operation the segments work as a single communica-
tion link, but if a fault occurs the segment with the fault
is disconnected, and the functional units connected to
the disconnected segment take on a predetermined
mode.
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Description

TECHNICAL FIELD

[0001] This invention relates to a communication
system for rail vehicles comprising a communication link
called train bus that transfers information in the form of
data and signals through a complete train. In every vehi-
cle or fixed set of vehicles there is a vehicle bus that
works as a subsystem to the train bus. The vehicle bus
connects a number of functional units and transfers data
and signals within a vehicle and to and from the train
bus. Functional units comprise both simpler operative
units and more advanced processing units. Examples of
functional units that can be placed in each vehicle or
fixed set of vehicles are traction units, door manoeu-
vring units, air conditioning units, brakes, monitoring
systems and tilt control. Functional units that can be
common for a complete train are e.g. air-compressor
control or high-voltage equipment.

STATE OF THE ART

[0002] Today high availability of a rail vehicle is
ensured by using double circuits, cables and compo-
nents: so called redundant systems. Under the develop-
ment of the present invention two kinds of control
systems have been used as a basis, both systems using
redundancy.
[0003] A known system comprises a train bus that
extends through the whole train and that transfers data
and signals between the vehicles. For each vehicle or
fixed set of vehicles there are two separate vehicle
busses each of which are connected to the train bus via
a communication unit. The vehicle busses connect a
plurality of functional units in series. The vehicle busses
are redundant in such a way that functional units on one
vehicle bus are equivalent to units with the same func-
tionality on the other vehicle bus. The communication
units co-operate in such a way that both are active and
communicate data and signals with each other and the
train bus. If a fault occurs on one vehicle bus, the sec-
ond bus takes control over the redundant functional
units. A system like this involves great development
costs, as there is complicated software needed in order
to handle the communication between the doubled
functions.
[0004] Another known system involves one vehicle
bus that is connected to the train bus by two communi-
cation units that cooperate so that only one communica-
tion unit is active. The active communication unit
receives and transfers data to and from the train bus.
The vehicle bus connects a number of functional units in
series, which can be doubled so that a defect unit can
be by-passed and another unit can take over its func-
tion. A common vehicle bus gives a simpler system, as
regards tool support, software implementation, testing
and specification, but does also involve a risk that the

entire vehicle bus can be disabled by particularly seri-
ous faults e.g. damaged cable, damaged connectors or
reflections caused by a lost or loose termination.

DESCRIPTION OF THE INVENTION

[0005] The purpose of the invention is to increase
availability of rail bound vehicles by reducing the risk for
vehicle standstill as the result of a fault in the communi-
cation and control system. The system should also be
simple in respect of tool support, implementation of soft-
ware, testing and specification.
[0006] A new system design makes it possible to
disconnect the part of the communication network
where a fault has occurred, and to drive the train with
reduced functionality. It is a way to handle faults that
otherwise could lead to a train standstill, with great con-
sequences for railway traffic.
[0007] This new system design is also simple. The
system can be run with less sophisticated software than
a system as described above. A simpler procedure for
locating faults and testing is also expected. For certain
applications is redundancy of the vehicle bus no longer
needed, as the new system design ensures availability
of more than half of the system. This is an advantage as
a non-redundant vehicle bus can be used, e.g. if a cus-
tomer specification is that at least one of two traction
units must be working. A non-redundant vehicle bus
means lower hardware cost simpler installation and also
requires simpler software than a system that handles
redundant communication links.
[0008] A coupling device divides the vehicle bus in
at least a first and a second segment that each are con-
nected to the train bus via a communication unit. The
communication units interact in such a way that the first
one is active and the second is passive. Under normal
operation conditions the two segments work as one sin-
gle vehicle bus, in case of a fault on one of the seg-
ments, this segment will be disconnected, while the
other segment is intact. The communication units co-
operate in such a way that only the unit that connects
the undamaged segment to the train bus is active. By
disconnecting the segments the system is set into fall-
back mode. The functional unit that is connected to the
fault-carrying segment is set into a predetermined sta-
tus, which could mean, e.g. in traction units, change to
manual manoeuvring of doors or a functional unit is set
into passive status.
[0009] Each of the segments must comprise
enough functions for the train to be moveable, but not all
functions need to be on both segments. It might be
desirable to have doubled units for handling functions
that concern passenger safety, but only single units for
functions that concern passenger comfort. It could be
acceptable that the air-conditioning is not working or
that one out of two traction units does not work, but it
would but unacceptable if doors could not be opened.
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FIGURES

[0010]

Figure 1 a shows the system under normal opera-
tion condition.
Figure 1b shows the same system when a fault
occurs.
Figure 1c shows the system in fallback mode.

DESCRIPTION PREFERRED OF EBODIMENTS.

[0011] Figures 1 a-c show how a communication
system according to the invention can work in practice.
A vehicle bus 2 is connected to a train bus 1 via the con-
nection units 4 a. and b. The vehicle bus 2 is divided into
two segments 2a, 2b by a coupling device 3. Each of the
segments 2a, 2b is connected to a plurality of functional
units 5-9. Some units are placed on both segments and
have the same function, thus doubling this function. If a
fault occurs, for instance a damaged cable (marked X in
figure 1b), the whole vehicle bus fails. The fault does not
propagate to the train bus, but is stopped by the active
communication unit. The fault is handled by activation of
the fallback mode. Breaking he connection between the
first and second segment (figure 1c) activates the fall-
back mode. The communication unit at the intact seg-
ment is activated, thus maintaining the communication
between vehicle bus and train bus. The damaged seg-
ment and the functional units connected to it are set into
a predetermined status.
[0012] There are a number of possibilities to imple-
ment the invention. In a first preferred embodiment a
bus repeater, provided with a power switch, is used to
connect the segments. By cutting off the power to the
repeater the connection is interrupted in a controlled
way. In the bus repeater are terminations of the seg-
ments. The power switch can be controlled from func-
tional units of the respective segments. The switch may
also be controlled by the train-operator who then manu-
ally activates the fallback mode if the communication
network fails. Another option is to control the switch
from a functional unit that is built in to the coupling
device itself.
[0013] In a second advantageous embodiment a
simple switch is used to connect the segments. The
segments are provided with a termination each, so that
the connection can be broken in a controlled way. The
switch is manually controlled by the driver or controlled
by a monitoring unit on each of the segments, on the
train bus or in connection to the switch.
[0014] A third advantageous embodiment includes
a more sophisticated coupling device that in addition to
the above-mentioned functions also comprises filter,
fault detection means and fault localisation means.
[0015] In a forth advantageous embodiment a cou-
pling device is included in a functional unit on each of
the segments e.g. as an extra function in a processing

unit.

[0016] It is possible to divide the vehicle bus in more
than two segments. Either each of the segments are
connected to the train bus through a communication
unit or every second segment is independent and con-
nected to the train bus and the intermediate segments
are dependent of one or the other of the adjacent seg-
ments.

Claims

1. A communication system for rail bound vehicles
comprising a train bus, for transfer of information to
and from vehicles in a train, and at least one vehicle
bus, for transfer of information within a vehicle or
fixed set of vehicles, which vehicle bus works as a
subsystem to the train bus and connects a plurality
of functional units in series characterised in that
the vehicle bus comprises at least a first and a sec-
ond segment, whereby a segment with a fault is dis-
connectable, and the functional units connected to
the segment with the fault are arranged to take on a
predetermined mode.

2. A communication system for rail bound vehicles
according to claim 1 characterised in that at least
one of the functional units arranged at the discon-
nected segment is replaceable by a functional unit
arranged at the other second segment.

3. A communication system for rail bound vehicles
according to claim 1 or 2 characterised in that
each of the segments are connected to the train
bus via a communication unit each, and that only
one of the communication units is active at a time.

4. A communication system for rail bound vehicles
according to any of the preceding claims charac-
terised in that a coupling device connects two
adjacent segments in a first mode and disconnects
the two segments in a second mode.

5. A communication system for rail bound vehicles
according to claim 4 characterised in that the cou-
pling device comprises a bus termination of each of
the segments.

6. A communication system for rail bound vehicles
according to claim 4 or 5 characterised in that the
coupling device is a bus repeater.

7. A communication system for rail bound vehicles
according to claim 4, 5 or 6 characterised in that
the coupling device is controllable from a process-
ing unit arranged at adjacent segments.

8. A communication system for rail bound vehicles
according to claim 4, 5 or 6 characterised in that
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the coupling device is controllable by the train-oper-
ator.

9. A method for handling faults in a vehicle bus for
transfer of information within a vehicle or fixed set of
vehicles, which vehicle bus connects a plurality of
functional units in series and works as a subsystem
to a train bus characterised in that;

a.) the vehicle bus is divided in at least two seg-
ments,
b.) in case of a fault the segment with the fault
is disconnected and that
c.) the functional units connected to the seg-
ment with the fault take on a predetermined
mode.
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