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(54) Configuration of a train control system

(57)  The invention relates to the configuration of a
train control system, wherein the system is able to control
trains comprising a variable number of consists (C),
which are rolling units that can be coupled together to
form a train, wherein each consist, from a leading consist
(C1) to a last consist (C3) in the train, has a first electric
line which is connected to a corresponding first electric
line in any following consist in the train, wherein each of
the consists has a second electric line which is connected
to a corresponding second electric line in any following
consist in the train, wherein the first electric line and the
second electric line in the last consist are connected to
each other, wherein one of the first and second electric
lines in each of the consists, which is referred to as the
switch line (D1, D2) of the consist, comprises a switch
(S) which is controlled by a control device (COM) of the
consist (C), wherein the other one of the first and second
electric lines In each of the consists is referred to as the
continuous line (D3) and wherein the method comprises:
a) the switches (S), which are located in the switch line
(D1, D2) in each of the consists (C), are opened or are
kept in the open state,

b) starting at a leading consist (C1), a signal is applied

to one of the first and second electric lines in the leading
consist, wherein the line which the signal is applied to is
referred to as the active line (SL) of the consist and the
other one of the first and second electric lines in the con-
sist is referred to as the passive line (PL),

c) the control device (COM) of the consist (C) closes the
switch (S) in the switch line (D 1, D2) of the consist (C),
d) it is determined if the signal can be detected at both
the active and the passive line,

e) if the signal cannot be detected at both the active and
the passive line steps c), d) and e) are repeated for the
following consist (C2, C3), the following consist compris-
ing an active line (SL), which is the one of the first and
second electric line that is connected to the active line of
the preceding consist (C1, C2), and the following consist
(C2, C3) comprising the other one of the first and second
electric lines which is referred to as the passive line (PL),
f) If the signal can be detected at both the active (SL) and
the passive line (pal) the last consist (C3) in the train is
reached and, as a result, there is no following consist,
g) determining the number of performances of steps c),
d) and e), including the first performance for the leading
consist, as the number of consists in the train.
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Description

[0001] The present invention relates to a method for
configuration of a train control system, wherein the sys-
tem is able to control trains comprising a variable number
of consists. Consists are rolling train units (such as wag-
ons with and without an own propulsion unit and groups
of wagons which are permanently connected to each oth-
er) and can be coupled with other train units to form a
train. In particular, a consist is the smallest unit of a train
which can automatically be coupled with or decoupled
from other units of a train.

[0002] Furthermore, the invention relates to an ar-
rangement for configuration of a train control system, re-
lates to a train control system and relates to a train com-
prising a number of consists.

[0003] During the last years, train control system have
been developed which are able to perform many control
and management functions. Examples are: controlling
the opening of at least one passenger door according to
a selection made by the driver (especially the selection
that the door can be opened on a particular side of the
train the correct side), monitoring the air pressure status
of each consist, controlling and monitoring the operation-
al status of pantographs on the train.

[0004] Typically, the train control system comprises
one computer or more than one computer which perform
(s) the control and/or management functions. These
computers are connected to devices which are distribut-
ed all over the train. The computer or computers on one
hand and the devices on the other hand are connected
to each other via data transmission buses. Examples of
these buses are the WTB (wire train bus) and the MVB
(multifunction vehicle bus). However, other types of con-
nections can also be used, such as Ethernet busses us-
ing IP (intemet protocol).

[0005] In many cases, at least some of the functions
of the train control system are safety-relevant for the op-
eration of the train. For example, the braking system
which has components typically in each consist of the
train may be controlled by the train control system. An-
other safety-relevant function is the control of doors
where passengers can enter and leave the train.
[0006] In order to guarantee a reliable and safe oper-
ation of the train control system, the train control system
must be aware of the actual configuration of the train. In
particular, the number of consists, the sequence of the
consists in the train and the orientation of each consist
in the train should be known to the system.

[0007] When consists are coupled together or when
one or more consist is decoupled from the train, the new
train configuration has to be updated in the train control
system. For example, the driver my type in the relevant
information to the system or the corresponding data may
be transferred to the system by the driver or automati-
cally. However, this information may not correspond to
the actual train configuration.

[0008] It may be possible to implement an automatic
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procedure which recognizes the actual configuration of
the train and provides the necessary information to the
train control system. However, since such an automatic
procedure must be free of any error, the effort and costs
for developing, homologating and maintaining such a
procedure are high.

[0009] Itis anobjectof the presentinvention to provide
amethod for providing train configuration data to the train
control system which is reliable and safe. Preferably, it
should be possible to use the configuration data in an
existing train configuration data procedure, without any
modification of the procedure. A further object of the
present invention is to provide a corresponding arrange-
ment, a corresponding train control system and/or a train
comprising the arrangement and/or the train control sys-
tem.

[0010] The present invention can use information
about the desired configuration of the train and can per-
form a verification procedure to verify if the actual train
configuration corresponds to the desired configuration.
The desired configuration can be provided to the system
as mentioned above, for example. Alternatively, there
might be an automatically operating system or arrange-
ment which generates the information about the desired
configuration. The desired configuration may be the out-
come of this automatic procedure. Therefore, the term
"desired" denotes simply the state which is to be verified
by the verification procedure, in particular according to
the present invention. The desired state may be defined
in advance, e.qg. by the driver or the operator of the train,
but there are also cases where the driver or operator
does not plan the configuration of a train in advance,
before the consists are coupled or decoupled.

[0011] Itis a basic idea of the present invention to col-
lect information about the actual configuration of the train
in order to verify the desired train configuration, wherein
the verification procedure does not rely on the same ar-
rangement of units or devices as the procedure of the
present invention.

[0012] Therefore, the verification procedure can be
performed to verify the train configuration information
which are given in advance or independent of the actual
train configuration or is performed as a redundant pro-
cedure.

[0013] The present invention does not necessarily re-
quire any additional safety tested component for deter-
mining the desired train configuration, i.e. components
which are classified according to a safety standard. On
the other hand, if the train comprises such safety tested
components or arrangement anyway, the present inven-
tion may use these components.

[0014] The outcome of the method or the arrangement
of the present invention is information which can be used
to verify other train configuration information as men-
tioned above. However, the information produced ac-
cording to the presentinvention can alternatively be used
to check if the train configuration has changed. In this
case, the invention may be performed two times or more
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than two times (twice or multiple times). Furthermore, it
is possible to perform the method of the presentinvention
repeatedly, e.g. by opening all switches, as explained
later and by sequentially closing the switches, as ex-
plained later. Then, all switches can be opened again
and can be sequentially closed again and so on. This
embodiment can be used, for example, to detect a failure
in the train communication system. In case of such a
failure, a part of train communication system can be by-
passed, in order to establish an emergency operation.
Consequently, the method of the present invention will
produce different train configuration information and,
therefore, the failure can be detected.

[0015] It is therefore an advantage of the present in-
vention that existing train control systems do not need to
be reconstructed to become safe. "Safe" means that the
configuration Is highly reliable and that failures can be
detected. The implementation of an additional function
according to the present invention is sufficient. As will be
described in the following, simple hardware components
and a simple logical structure, which may be implement-
ed as software, can be used to perform the invention.
The software may run on a computer with the necessary
safety integrity (e.g. a computer with a high certified safe-
ty level) of the train control system. Alternatively, it may
run on an additional computer with the necessary safety
integrity, separate from the train control system, but this
is not preferred, since it would require additional hard-
ware.

[0016] Accordingtoanessential conceptofthe present
invention a switch is provided in each consist of the train
or an existing switch in the consist is used. The switch Is
not a type of switch in the meaning of a data transfer
network, but is a switch (such as a relay) which can open
and close an electric line. The switch or relay is preferably
a component which corresponds to high certified level of
safety, i.e. the operation is highly reliable. Preferably, the
initial state of the switch, e.g. the non-powered state of
the relay is the open state. Therefore, the method starts
from a defined, fail-safe state.

[0017] The electric line, which can be opened and
closed by the switch, extends through the consist and is
electrically connected to each neighbouring consist
which is coupled to the consist. For example, three con-
sists may be coupled together to form a train. In this case,
the electric line extends through all three consists- Fur-
thermore, there is a second electric line which also ex-
tends through each consist of the train and is connected
to a corresponding second electric line in each neigh-
bouring consist which Is coupled to the consist. Further-
more, at the last consist of the train, the first and second
electric lines are connected to each other, preferably in
a safe way according to a defined safety standard. In
otherwords, the firstand second electric lines are shorted
at the end of the train. Each consist comprises the switch
mentioned above. Depending on the orientation of the
consist, the switch may be located in the first or second
electric line. For example, if one of the consists would be
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decoupled and would be re-coupled to the neighbouring
consist or neighbouring consists in opposite orientation,
the switch of the re-coupled consist would be connected
to the other electric line of the other consists.

[0018] The first and second electric lines in the consist
which are coupled together may be electric lines which
are used for other purposes in the train or may be electric
lines which may serve for the purpose of verification only.
[0019] Switches and electriclines are simple and high-
ly reliable electric components. Therefore, the present
invention produces reliable and safe results for a verifi-
cation procedure and does not need additional expensive
components.

[0020] An initial step of the method is to produce a
predefined switching state of all the switches in the first
and second electric lines and/or to check that the switch-
ing state is achieved. In the predefined state, the switch
in each consist is open. There are different possibilities
to obtain this defined state. For example, each switch
may be open or may be checkedto be open. Alternatively,
all switches may be closed first and may then be opened.
The closed state can be detected by applying a signal to
one of the first and second electric lines and the other
electric line, which is not the line which is the signal ap-
plied to, must also carry the signal, if all switches are
closed. Then, all switches are opened. The advantage
of first closing, then testing the closed state and then
opening the switches is that the closed state and the
opened state cannot be mixed up. However, there are
other possibilities to detect or measure all switches are
in the opened state at the beginning of the verification
procedure.

[0021] The main part of the method starts with applying
(preferably, in a safe way) a signal to one of the first and
second electric lines in a leading consist of the train. The
term"leading" does not necessarily mean that this consist
is the first consist in the direction of travel. Rather, it may
be the last consistin the direction of travel or an additional
part of the train, for example a locomotive, may be cou-
pled to the leading consist, but is not part of the train
configuration verification procedure. Therefore, more
generally speaking, the signal is applied to any consists
which is the first in a sequence of consists in a train which
consist can be for example at the end of the train where
the train was started-up. The number of consists in the
sequence may be one or any higher integer.

[0022] The signal may be any signal which is able to
be transferred by the electric lines. For example, a fre-
quency signal may be applied by varying the voltage or
current at a voltage or current source. The signal may
be, alternatively, a coded signal such as a number of
current pulses of defined lengths and distances. Howev-
er, it is preferred to apply a defined electric potential to
the line, for example by connecting the electric line to
one pole of avoltage source. The other pole of the voltage
source may be connected to the other electric line.
[0023] It was mentioned above that the signal is ap-
plied either to the first electric line or to the second electric
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line in the leading consist. The electric line which the
signal is applied to is called the active line. The other line
is called the passive line.

[0024] When applying the signal to the first or second
electric line in the leading consist, the signal is applied
in a section of the line which is distant to the end of the
signal line which is coupled to the next following consist,
if there is such a consist. If there is not such following
consist, the section which the signalis applied to is distant
to the connection to the passive line. This means that if
the switch is located in the active line the signal cannot
be detected in the following consist or in the passive line
as long as the switch is open.

[0025] According to a preferred embodiment of the in-
vention, it is measured or detected that the signal is not
carried by the passive line before the switch in the leading
consist is closed. Preferably, the same applies to any
following consist, before the switch in this consist is
closed. An advantage of this embodiment will become
apparent later from the description of the figures.
[0026] Now, the switch in the leading consist s closed,
i.e. this is the first switch which is closed. It Is then eval-
uated if the signal can be detected in the passive line of
the consist. If this is the case, the verification procedure
has detected that the leading consist is the last and only
consist.

[0027] Ifthereisafollowing consist, the procedure con-
tinues with this consist. This means that there is an active
line and a passive line in this consist, since either the first
or the second electric line is connected to the active line
of the leading consist and since the switch is still open in
this consist and, therefore, the other electric line (or at
least not all parts of the other line) does not carry the
signal yet.

[0028] Then, the switch in this consist is closed. It is
then evaluated if the signal can be detected in the passive
line of the consist If this is the case, the verification pro-
cedure has detected that the consist is the last and only
consist. If not, the procedure continues with the next fol-
lowing consist in the same manner until the last consist
is reached.

[0029] This basic principle of the invention will be de-
scribed with respect to figures 5 to 8 later. Also, preferred
embodiments will be described there, in order to detect
the number, orientation and sequence of the consists.
[0030] In particular, the following steps are performed:

a) the switches, which are located in the switch line
in each of the consists, are opened or are kept in the
open state,

b) starting at a leading consist, a signal is applied to
one of the firstand second electriclines in the leading
consist, wherein the line which the signal is applied
to is referred to as the active line of the consist and
the other one of the first and second electric lines in
the consist is referred to as the passive line.

c) the control device of the consist closes the switch
in the switch line of the consist,
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d) it is determined if the signal can be detected at
both the active and the passive line,

e) if the signal cannot be detected at both the active
and the passive line steps c), d) and e) are repeated
for the following consist, the following consist com-
prising an active line, which is the one of the first and
second electric line that is connected to the active
line of the preceding consist, and the following con-
sist comprising the other one of the first and second
electric lines which is referred to as the passive line,
f) if the signal can be detected at both the active and
the passive line the last consistin the train is reached
and, as a result, there is no following consist,

g) determining the number of performances of steps
c), d) and e), including the first performance for the
leading consist, as the number of consists in the train.

[0031] Itshould be mentioned thatin step b), the signal
is only applied to the active line and is not directly applied
tothe passiveline. The only possibility that the application
of the signal to the active line makes the signal available
at the passive line is that the consist is the last consist
and, therefore, the first and second electric lines of the
consist are connected to each other.

[0032] Foreach consist, step c) is performed after step
b). In addition, step d) is performed after step c) for each
consist Step e) is a step in which a decision is made, but
no further action is taken with the exception of repeating
steps b), ¢) and d) for the following consist, if there is
such a following consist. If the decision or detection in
step e) does not result in a repetition of steps b), c) and
d), stepf) is performed after step e). In this step, no action
is taken except for the decision. It is just detected that
the signal is available both at the active and the passive
line. In other words, steps e) and f) correspond to the two
branches in a flow chart at a point where a decision is
made and depending on the yes- or no-decision either
the first branch is followed or the second branch. There-
fore, steps e) and f) can also be considered as parts of
the same step. Step g) can be omitted or replaced by
another step in which just the information about the de-
tected last consist in the train is output.

[0033] If step g) is performed the determined number
of consists in the train may be compared with information
about a desired number of consists which shall form the
train in order to verify if the number of consists is equal
to the desired number of consists. The information about
the desired number of consists may be received as ex-
plained before.

[0034] In many cases, each consist in a fleet of rail
vehicles has a unique identifier which is assigned to the
consist- Furthermore, it may be essential for proper func-
tion of the train control system to know the unique iden-
tifiers of each consist in the train and, optionally, as well
the sequence of the consists in the train. One reason for
the use of unique identifiers may be that the train control
system performs a monitoring of the consists in the train
in order to decide if the respective consist is expected to
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work reliably or if maintenance is needed. Alternatively
or in addition, the train control system may be come
aware of a fault in one of the consists and needs to pass
the information to a stationary control centre for control-
ling the vehicle fleet.

[0035] Therefore it is preferred that the unique identi-
fiers of the consists are verified and, optionally, compared
with information about the consists which are expected
to be part of the train. In particular, there are two ways
to obtain the required information from the actual train.
First, for each consist in the train, the respective unique
identifier, which is stored in the consist, is retrieved. For
example, a central control unit in the train may retrieve
and collect the unique identifiers of the consists. Accord-
ing to another embodiment, information about the ex-
pected unique identifiers in the train is used to instruct
the control devices or the consists to close the switch,
for example according to the step c) in the list of steps
stated above. It may then be checked, as soon as the
switch in the last consist is closed, if any of the first or
second lines in the consists forming the train is interrupt-
ed by an open switch. If this is the case, there are two
possibilities. First, the consists are not in the expected
sequence. Optionally, the remaining unique identifiers
can be used to instruct the control devices of the respec-
tive consists to close the switch or switches, If there is
still one of the first or second lines interrupted by an open
switch, there is either a malfunction or there is a consist
in the train which has a unique identifier that is not ex-
pected to be there.

[0036] More generally speaking, embodiments of the
present invention may be designed to retrieve the unique
identifiers of all consists in the train and/or to provide the
information which consist is coupled to any other consist
in the train and the information at which position each
consist in the train is located. In both cases, unique iden-
tifiers of the consists in the train or of the consists which
are expected to be in the train can be used as mentioned
above. In particular, the unique identifiers which may be
retrieved from the consists in the train are used to verify
if the consists are coupled together according to an ex-
pected sequence. The retrieval of the unique identifier is
preferably done at the beginning of the validation proce-
dure. The unique identifier is unambiguously linked to
the consist.

[0037] According to a preferred embodiment, it is eval-
uated before closing the switch in a particular consist
(e.g. before step c) in the list of steps above) if the signal
can be detected at the continuous line and it is decided
that the continuous line is the active line if the signal can
be detected at the continuous line and it is decided that
the switch line is the active line if the signal cannot be
detected at the continuous line. Preferably, this decision
is used to verify if the consist is oriented in a desired
manner.

[0038] Evaluating or detecting if the signal is applied
to the continuous line before closing the switch in the
consist, can easily be performed in the procedure of de-

10

15

20

25

30

35

40

45

50

55

termining the number of consists and/or determining the
last consist.

[0039] The invention also relates to an arrangement
for configuration of a train control system, wherein the
system is able to control trains comprising a variable
number of consists, which are rolling units that can be
coupled together to form a train, wherein the arrange-
ment comprises in each consist within the train:

e a first electric line which is connected to a corre-
sponding first electric line in any following and pre-
ceding consist in the train,

* asecond electric line which is connected to a corre-
sponding second electric line in any following and
preceding consist in the train,

e an electric connection between the first electric line
and the second electric line in the last consist

e aswitch In one of the first and second electric lines,
which is referred to as the switch line of the consist,
wherein the other one of the first and second electric
lines in each of the consists is referred to as the con-
tinuous line,

wherein the arrangement comprises at least one control

device adapted to control the switches in the consists of

the train and wherein the arrangement is adapted to se-
quentially, starting with a leading consist, close the
switches.

[0040] Modifications and features of further embodi-

ments of the arrangement follow from the description of

embodiments of the method according to the present in-
vention.

[0041] In particular,

e the arrangement may further comprise one control
device (preferably a device which corresponds to a
defined safety integrity) in each consist of the train,
each control device being adapted to control the
switch in the consist and/or

e the arrangement may comprise a central control unit
(preferably a unit which corresponds to a defined
safety integrity) which is adapted to instruct the at
least one control device to open the switches, which
are located in the switch lines or to keep the switches
in the open state, before sequentially closing the
switches, wherein the central control unit instructs
the at least one control device or the respective con-
trol device of a particular consist to close the switch
in the switch line of the consist, and/or

» the arrangement may comprise a signal generation
device and a signal connection (preferably a con-
nection which is adapted to transfer signals corre-
sponding to a defined safety integrity) which are
adapted to, starting at a leading consist, apply a sig-
nal to one of the first and second electric lines in the
leading consist, wherein the line which the signal is
applied to is referred to as the active line of the con-
sist and the other one of the first and second electric
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lines in the consist is referred to as the passive line,
and/or

e the arrangement may comprise at least one deter-
mining device adapted to determine if the signal can
be detected at a section of the passive line of a con-
sist, after the switch of the consist has been closed,
wherein the determination starts at a leading consist
and repeatedly continues with any following consist
until the signal is detected at the section of the pas-
sive line of the consist, and

e the arrangement may comprise a verification device
being adapted to compare the determination results
determined by the at least one determining device
with expected results obtained using the information
about the desired number of consists, thereby veri-
fying if the number of consists from the leading con-
sist to the last consist is equal to the desired number
of consists, and/or

* the arrangement may be adapted to receive infor-
mation about a unique identifier for each consist
which shall be part of the train, each unique identifier
being assigned to one particular consist, wherein for
each consist in the train

1. either the arrangement is adapted to obtain a
unique identifier, which is stored in the consist,
and is adapted to compare the unique identifier
with the information about the unique identifier or
2. the atleast one central control unit mentioned
above is adapted to use the information about
the unique identifier to instruct the at least one
control device or of the respective control device
of the consist to close the switch,

and

e the arrangement may be adapted to verify if each
existing consist in the train is expected to be in the
train and/or if the consists are coupled together in
an expected sequence, and/or

* the arrangement may be adapted to receive infor-
mation about an orientation of each consist which
shall be part of the train, wherein the arrangement
is adapted to use for each consist in the train the
determination results determined by the determining
device mentioned above to identify if the active line
is the switch line or if the passive line is the switch
line and wherein the verification device is adapted
to verify based on the result of the identification if the
consist is oriented in a desired manner.

[0042] Furthermore, the present invention includes a
train control system adapted to control trains comprising
a variable number of consists, which are rolling units that
can be coupled together to form a train, wherein the train
control system comprises the arrangement in one of the
embodiments described above and/or below.

[0043] Furthermore, the present invention includes a
train comprising a number of consists, which are rolling
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units that are coupled together to form the train, and fur-
ther comprising the arrangement in one of the embodi-
ments described above and/or below.

[0044] Preferred embodiments of the present inven-
tion will be described with reference to the attached draw-
ing. Furthermore, some basic principals will be illustrated
in connection with the drawings.

Fig. 1
Fig. 2

shows a train having three consists,
shows the train of Fig. 1, wherein the second
consist has been decoupled and the firstand
the third consist have been coupled togeth-
er,

schematically shows electric lines, switches
and control devices for controlling the
switches for a sequence of three consists in
a train, for example for the three consists of
Fig. 1,

schematically shows electric lines, switches
and control devices for controlling the
switches in two consists coupled together,
for example for the train shown in Fig. 2,
show a consist in different position within a
train and with different orientations.

Fig. 3

Fig. 4

Fig.5-8

[0045] The train T1 shown in Fig. 1 comprises three
consists C1. C2, C3 which are coupled together. The first
consist C1 and third consist C3 are designed to travel as
the front part of the train T1, i.e. the driver may drive the
train T1 using a control desk in the consist C1, C3. The
consist C2 in the middle of the train T1 has no driver
desk. It is coupled to the consists C1, C3 in regions de-
noted by CP.

[0046] In the train T2 shown in Fig. 2, the second con-
sist C2 of Fig. 1 is missing. The first consist C1 and the
third consist C3 are directly coupled together in a region
CP.

[0047] A train control system may be provided as a
distributed system in the train T1 or T2. For example, a
master computer of the train control system may be lo-
cated in the first consist C1 or in the third consist C3,
depending on the direction of travel, in the leading con-
sist. If train T1 of Fig. 1 would travel to the left, the master
computer may be located In consist C1. If train T1 would
travel in the opposite direction, the master computer may
be located in consist C3. The consist comprising the mas-
ter computer and the other consists in the train may com-
prise further computers (slave computers) or other de-
vices which are connected to the master computer by
data transfer connections. The master computer controls
the operation of all other devices in the system. In addi-
tion, sensors and actuators may be distributed all over
the train which are connected to at least one of the com-
puters, devices or data switches of the train control sys-
tem via data transfer connections and/or electric lines.
[0048] Alternatively, instead of using one computer in
the leading consist as master computer, a particular com-
puter in the train can be used as master computer, no
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matter if the train travels in one direction or in the opposite
direction.

[0049] Figures 5 - 8 show a consist at different loca-
tions and having different orientations in the train.
[0050] The consist C comprises a switch line D1, D2,
wherein the two sections D1 and D2 of the switch line
are separated from each other by a switch S which can
be opened and closed. The control device which controls
the opening or closing of the switch S is, for example, a
computer COM which is connected to the switch S via a
control line O (dashed arrow). The consist C also com-
prises a continuous line D3 having no switch or any switch
in the line is permanently closed while the procedure is
performed.

[0051] The control device COM is connected to other
devices, in particular to the control devices in other con-
sists of the train, via a data bus B.

[0052] In the example and for better illustration of the
invention, each section D1, D2 of the switch line and the
continuous line D3 comprises a location (i.e. a point in
the line) at which a signal on the line can be detected.
These locations are connected in Fig. 5 - 8 with the control
device COM via a measurement / detection connection
M1, M2, M3. Therefore, the computer COM can detect |
measure if the signal is present or not at the respective
location.

[0053] The measurementcan be performed in practice
in a different manner. For example, a measurement sen-
sor (e.g. a resistor in the section or line) can be located
in the section or line or near the section or line and a
corresponding number of measurement lines may be
connected to the control device COM where a measure-
ment unit is located. For example, in the case of the re-
sistor, two measurement lines connect the resistor with
the measurement unit so that the voltage across the re-
sistor can be measured. Alternatively, the resistor may
be located within a line connecting the measurement lo-
cation with a reference potential, such as ground poten-
tial. In this case, two measurement lines leading to the
measurement unit at the computer COM are provided
and are connected to measure the voltage across the
resistor in order to detect if the potential at the measure-
ment location is at the ground potential or at a different
potential which corresponds to the signal. In this pre-
ferred case, the different potential is produced by a volt-
age source and is applied to the active line as indicated
by device SO in Fig. 5 - 8.

[0054] The ground potential is also indicated in Fig. 5
- 8. However, not all components are shown, such as a
resistor connecting the passive line to ground potential.
[0055] Other ways of performing the invention are also
possible. Fig. 5 - 8 serve to illustrate basic principals of
the invention, but these basic principals also apply to
other embodiments of the arrangement. For example,
the computer COM may be located in a different part of
the train, such as in the leading consist only or in a loco-
motive. Alternatively, or in addition, the signal may not
be a voltage signal, but a frequency signal. In this case,
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the measurement connections M1, M2, M3 may com-
prise a band pass filter which is adapted to let pass the
frequency signal produced by the signal source SO.
[0056] Fig. 5 shows the consist C in a situation in which
the consist C is not the last consist in the train. The signal
is applied to the switch line. In the situation shown in Fig.
6, the consist C is the last consist in the train, since the
switch line D1, D2 and the continuous line D3 are con-
nected to each other at the end of the train via a connec-
tion CON.

[0057] InthesituationdepictedinFig. 7, the continuous
line D3 is the active line and the consist C is not the last
consist in the train.

[0058] According to the state shown in Fig. 8, the con-
sist C is again (as in Fig. 6) the last consist in the train,
but the continuous line D3 is the active line as in Fig. 7.
[0059] Before closing the switch S, the signal can be
detected only at the location of M1 (Fig. 5), the location
of M1 (Fig. 6), the location of M3 (Fig. 7) and the locations
of M3, M2 (Fig. 8).

[0060] After closing the switch S, the signal can be
detected at the locations of M1, M2 (Fig. 5), at the loca-
tions of M1, M2, M3 (Fig. 6), the location of M3 (Fig. 7)
and the locations of M3, M2, M1 (Fig. 8). In the case that
the consist C is the last consist (Fig. 6 and 8), this means,
that closing the switch applies the signal to all sections
and lines, no matter if the switch line or the continuous
line is the active line.

[0061] Therefore, detecting the signal at the passive
line (the continuous line D3 in Fig. 6 or the switch line
D1, D2 in Fig. 8) means that the consist C is the last
consistin the train. While closing the switch S in the case
of Fig. 6 applies the signal to the passive line, the closing
of the switch S in the situation of Fig. 8 does not change
the situation in section D2, but does change the situation
in section D1. However, since the connection CON is the
reason for the fact that the signal can be detected in the
passive line, detecting the signal in the passive line after
closing the switch S is a reliable proof. Therefore, only
one measurement / detection location in the switch line
is sufficient to perform the verification procedure regard-
ing the detection of the last consist in the train. This
means that only two measurement locations are needed
for this purpose, one in the switch line and one in the
continuous line.

[0062] In order to detect the number of consists from
the leading consist to the last consist in the train, it may
be counted how often a switch in the switch line of a
consist is closed until the last consist is reached and can
be detected as the last consist. This counting may be
performed, for example by the computer COMinthe lead-
ing consist or in a locomotive which is connected to the
computers COM in the other consists C via the data bus
B which extends through the whole train.

[0063] Another possibility to detect the number of con-
sists in the train is to retrieve a unique identifier from each
consist which is stored in the consist. For example, the
unique identifier of the leading consist is transmitted to
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a central control unit controlling the process of verifying
the configuration information. Alternatively, the computer
COM in the leading consist may be the central control
unit itself. Another alternative may be that the computer
COM in another consist of the train is the central control
unit. Preferred is that the computer in the leading consist
is the central control unit, since this saves costs for ex-
pensive computers having high safety levels. Safety test-
ed computers are usually part of the train control system.
They can be used for the purpose of the present inven-
tion.

[0064] The central control unit may then retrieve the
unique identifiers from each consist. For example, the
central control unit may broadcast a corresponding re-
trieval request to all computers COM connected to the
bus B. If only one computer having access to a unique
identifier of a consist exists in each consist, the number
of retrieved unique identifiers is equal to the number of
consist.

[0065] Itis also possible, that the number of consist in
the train is not only determined by performing one pro-
cedure, but performing a plurality of procedures, such as
counting the switching actions (see above) and counting
the number of retrieved unique identifiers.

[0066] Further information which is in most cases es-
sential for a train control system is the orientation of each
consist in the train. For each consist, there are two pos-
sible orientations. The basic principal of identifying the
orientation is to detect whether the switch line or the con-
tinuous line is the active line or, alternatively, which of
the switch line and continuous line is the passive line. A
requirement for performing the verification procedure is
that the active line would change if the consist would be
decoupled from the train and re-coupled to the train in
opposite orientation. This requirement can be fulfilled,
for example, by using electric connectors at the opposite
ends of the consist, wherein a first pole of the connector
at the first end of the consist is connected to the contin-
uous line and a second pole at the same connector is
connected to the switch line and wherein, at the opposite
end of the consist, the continuous line is connected to
the second pole and the switch line to the first pole. Fur-
thermore, the information about the desired orientation
corresponds to this basic concept of detecting the orien-
tation using the verification procedure. For example, a
side of the consist which is defined as the "right" side
should be assigned to either the continuous line or the
switch line being the active line and the person or system
which produces the information about the desired orien-
tation should know about this assignment. For example,
the correct orientation of each consist guarantees that
the driver will open the doors on the correct side of the
train.

[0067] There are different possibilities to identify which
line, the continuous line or the switch line, is the active
line. All these possibilities must fulfil the requirement that
the procedure does not depend on the question if the
consist is the last consist or not.
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[0068] Coming back to the illustration of Fig. 5 to 8:
Since the signal can be detected at all three locations
M1, M2, M3 after closure of the switch S, if the consist
is the last consist in the train (see Fig. 6 and 8), at least
some information before closing the switch should be
collected. One possibility is to detect, before closing the
switch S, if the continuous line carries the signal. If this
is the case, the continuous line is the active line and vice
versa. The computer COM in the consist should know
(i.e. corresponding data is available to the computer)
which measurement point belongs to which line or line
section in the consist.

[0069] If a central control unit is used to instruct the
switch control devices in different consists, and if the se-
quence (in which the switches in the different consists
are closed) must correspond to a desired sequence, it is
preferred to either guarantee that

* the switches in the consists are closed in the actual
order of the consisting consist or

e that the unique identifiers of the consists are used
to instruct the control device to close the switch.

[0070] In the first case, a procedure is required which
guarantees that the switches are sequentially closed in
the order of the existing consists. One possible procedure
is to use point to point connections from the control device
or computer in the leading consist to the next following
consist and so on between each consist and the next
following consist. This means that the instruction sent
from the central control unit to a particular control device
in a consist must pass all control devices in between the
consist and the leading consist. Therefore, a control de-
vice which has not performed the action of closing the
switch in the consist can block instructions to other control
devices in any following consist. The central control unit
can therefore issue one instruction signal and the next
control device in the sequence of the consist, which has
not performed the switching action, will be addressed
and will close its switch. In particular, the expected unique
identifiers of the consists can be used to address the
control devices of the respective consist.

[0071] Fig. 3 shows three consists C1, C2, C3, which
are coupled together in the sequence C1, C2, C3. The
regions where the middle consist C2 is coupled to the
leading consist C1 and to the last consist C3 are denoted
by CP. In these coupling regions CP, a first electric line
extending trough the leading consist C1 is coupled to a
first electric line in the middle consist C2 and this first
electric line in the middle consist C2 is coupled to a first
electric line in the last consist C3. In the example shown,
the first electric line is constituted by sections D1, D2 in
consist C1, by a continuous line D3 in the middle consist
C2 and by sections D1, D2 in the last consist C3. The
first electric line is connected either within the leading
consist C1 or, alternatively, by connecting section D1 to
an external device, to a signal source SO which may be
a frequency generator or a plus pole of a voltage source,
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for example.

[0072] The sections D1, D2 in the leading consist C1
and in the last consist C3 are separated from each other
by a switch S1 in consist C1 or by a switch S3 in consist
C3. The middle consist C2 also has a switch line with
sections D1, D2 which are separated from each other by
a switch S2. but the switch line is not part of the first
electric line. Rather the switch line of consist C2 is part
of a second electric line extending trough the sequence
of the three consists C1, C2, C3. The other parts of the
second electricline are acontinuous line D3 in the leading
consist C1 and a continuous line D3 in the last consist
C3. These parts of the second electric line are electrically
connected (i.e. coupled) together in the coupling regions
CP. Furthermore, the end regions of the first electric line
and the second electric line in the last consist C3 are
electrically connected to each other via a connection
CON. The beginning of the second electric line in consist
C1 (i.e. the section which is not connected to the second
line in consist C2) at the front end (left side in Fig. 3) is,
for example, connected to ground potential G, wherein
details, such as a high ohmic resistor, are not shown in
the schematic drawing of Fig. 3.

[0073] In the same manner as described with respect
to Fig. 5 -8, each consist C1, C2, C3 comprises a control
device or computer COM having at least one measure-
ment connection to the switch line in the consist and one
measurement connection to the continuous line in the
consist. Not both of the measurement connections M1,
M2 shown in each of the consists are required within the
same consist. Fig. 3 just illustrates that these two loca-
tions are possible for the measurement at the switch line.
Measurement, which may also be called detection,
serves to detect if the signal produced by the signal
source SO is present at the measurement location.
[0074] In the example shown in Fig. 3, there is an ad-
ditional computer, the master computer MC which is not
the control device or computer COM1 in consist C1. Sig-
nal source SO and master computer MC may be located,
for example, in a locomotive which is not shown in Fig.
3 and which is coupled to the leading consist C1 (on the
left side in Fig. 3). However, as shown in Fig. 4 for a
different example, signal source SO and master compu-
ter MC may be located in one of the consists or preferably
in the leading consist. Other embodiments are also pos-
sible, for example that the signal source is located within
the leading consist, but the master computer is not locat-
ed in the leading consist and vice versa.

[0075] The control devices or computers COM within
the consists C1, C2, C3 are connected to each other via
a data bus B. If there is an additional master computer
MC, it is also connected to the data bus B.

[0076] In the following, a preferred embodiment of the
presentinvention is described based on the arrangement
shown in Fig. 3. However, the number of consists is just
an example. The train may comprise any other number
of consists.

[0077] The master computer MC which may also be
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the computer COM1 in the leading consist C1 starts the
procedure by checking that each switch S1, S2, S3 in
the consists is open. If one of the switches is not open,
it will be opened. For example, the master computer in-
structs the control devices COM2 in the middle consist
C2 and COM3 in the last consist C3 via the data bus B
to open their switch S2, S3 or to check if their switch S2,
S3is open.

[0078] A signal generated by the signal source SO is
applied to the first line in the leading consist C1. Since
this first line is the switch line, the signal is applied to
section D1. If the first line would be the continuous line
(as shown in the example of Fig. 4), the signal would be
applied to the continuous line.

[0079] In the next step, information is collected about
the orientation of the consist C1, the leading consist. Be-
fore closing the switch S1, it is measured or detected if
the signal is applied to the continuous line D3 of the lead-
ing consist C1. In the example of Fig. 3, this is not the
case (in the example of Fig. 4 it is the case). Therefore,
the switch line is the active line in Fig. 3 and this infor-
mation is equivalent to the information that the leading
consist C1 is oriented in the direction shown in Fig. 3
(and is not oriented in the opposite direction, as in the
example shown in Fig. 4).

[0080] Then, the switch S1 is closed by the master
computer MC. If the master computer is not the control
device within the consist C1, the master computer issues
a command via data bus B to the control device COM1.
The control device issues a command to the switch or
applies, for example, the appropriate voltage to control
the closure of the switch S1. The control connection be-
tween the control device COM1 and the switch S1 is
schematically Indicated by the dashed arrow denoted
with reference sign O. Thereby, switch S1 is closed.
Therefore, the sections D1, D2 of the switch line are elec-
trically connected to each other and the signal from the
signal source SO is also detectable at section D2. This
status of being the active line is denoted by SL. The pas-
sive line is denoted by PL. According to the preferred
embodiment, the first line is always the active line and
the second line is always the passive line.

[0081] In the example shown in Fig. 4, closing the
switch S1 connects the sections D1, D2 of the switch
line, but the switch line of the leading consist C1 is the
passive line. Therefore (and since the consist is not the
last consist), the signal is not available at the section D1
nor at the section D2.

[0082] Coming back tothe example of Fig. 3, the signal
is not available at the continuous line D3 by closing switch
S1. This is detected using measurement line M3. In the
example of Fig. 4, this could be detected either by meas-
urement line M1 or by measurement line M2.

[0083] Since, in both cases, the signal cannot be de-
tected after closing the switch S1 in the passive line, itis
decided by the master computer or by the control device
COM1 that the consist is not the last consist in the train.
[0084] In order to count the number of consists in the
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train, a counter is set to "1" before, while or after closing
the switch S1in the leading consist C1 (i.e. the first switch
in the train).

[0085] Furthermore, the master computer MC re-
trieves a unique identifier of the leading consist C1. This
retrieval may be initiated by sending a request to transmit
the unique identifier. For example, the request may be
sent together with the command to close the switch S1.
If the control device COM1 is the master computer it can
retrieve the unique identifier of the consist by reading the
content of a corresponding data storage which is com-
bined with the master computer.

[0086] The retrieved unique identifier may be used to
check if a consist having this particular unique identifier
is expected to be within the train. In addition, optionally,
the retrieved unique identifier is used to check if a consist
having this unique identifier is expected to be the leading
consist in the train.

[0087] Generally speaking, not only in context with the
verification of the unique identifier, any difference be-
tween the expected train configuration and the informa-
tion collected with the arrangement or method of the
present invention, may automatically result in a warning
to the driver or to the operator of the train. For example,
it would also result in such a difference if a switch cannot
be closed or if the parts of the first line in the different
consist would not be connected to each other. As an al-
ternative to a warning, any difference may prohibit the
operation of the train. For example, the master computer
which performs the verification may produce the warning
signal or may block the operation of the train.

[0088] The next step in the procedure is to check for
the next following consist (consist C2 in the example of
Fig. 3 and consist C3 in the example of Fig. 4) if the signal
can be detected in the continuous line D3. This is the
case for consist C2 in the example of Fig. 3 and this is
not the case in consist C3 in the example of Fig. 4. In the
manner as described above for consist C1, this informa-
tion is used to determine the orientation of the consist.
[0089] Next, the switch in the consist (S2 of consist C2
or S3 of consist C3) is closed, for example the master
computer MC or COM1 issues a corresponding com-
mand to the control device COM2 or COM3 in the consist.
[0090] The value of the counter counting the number
of consists in the train is increased by one before, while
or after closing the switch.

[0091] Next, it is evaluated if the signal is applied to
the passive line PL in the consist C2 in the example of
Fig. 3 or C3 in the example of Fig. 4. The passive line is
the switch line in consist C2 and the continuous line in
consist C3. Therefore, the signal cannot be detected in
the example of Fig. 3 and can be detected in the example
of Fig. 4, since the consist C2 in Fig. 3 is not the last
consistand since the consist C3in Fig. 4 is the last consist
and the continuous line D3 is connected to the switch
line D1, D2 by connection CON.

[0092] Furthermore, in the same manner as described
above for consist C1, the unique identifier is retrieved
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from consist C2 (in the example of Fig. 3) and of consist
C3 (in the example of Fig. 4). Again, it can be verified if
the consist with this unique identifier is expected to be
within the train or is expected to be at this position in the
sequence of consists.

[0093] In the example of Fig. 4 relevant information
about the train configuration has been collected and it is
not necessary to continue. However, optionally, final
checks can be performed, such as checking if the signal
can be detected at the front end of the passive line in the
leading consist C1, i.e. in section D2 of consist C1. If this
would not be the case, there would be a malfunction, for
example due to a loose connection of the second lines
of consists C3 and C1, or a defect switch in the passive
line.

[0094] When all necessary information has been col-
lected, the whole procedure or parts of the procedure
may be repeated.

[0095] In the example of Fig. 3, the procedure contin-
ues with

* checking if the signal can be detected in the contin-
uous line of the next following consist (consist C3),
in order to collect information about the orientation
of the consist,

» the counter value of the counter for counting the
number of consists in the train is increased by one,

e theswitchinthe switchlineis closed anditis checked
if the signal can be detected in the passive line, in
order to determine if the consist is the last consist,

» retrieving a unique identifier of the consist in order
to verify if the consist is expected to be in the train
or is expected to be at this position in the sequence
of consists.

[0096] Inthefollowing, general aspects of theinvention
and features of embodiments of the invention are dis-
cussed.

[0097] The invention solves the problem that existing
train configuration systems cannot rely safely on infor-
mation about the number of consists in the train, about
the orientation of the consists and about the sequence
of the consists which is defined using their unique iden-
tifier.

[0098] Furthermore, existing train control systems can
be used as they are or can be extended by implementing
the present invention. Therefore, the present invention
can be performed also separately from any existing train
control system. The arrangement according to the
present invention can transfer or broadcast safely the
collected information to any device within the train or out-
side of the train. Any verification using the collected in-
formation, in particular by comparing with expected train
configuration, can be performed by the arrangement ac-
cording to the present invention and/or by any other de-
vice within the train or outside of the train.

[0099] Each consist may comprise a plurality of rolling
units, for example cars. However, these units cannot be
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coupled or decoupled automatically. Correspondingly, a
consist may be defined as the smallest unit of the train
which can be coupled and/or uncoupled automatically.
The leading consist may be detected using the fact that
the driver or another responsible person of the staff has
operated a key within the consist, for example within the
driver compartment. The key may be operated by using
a mechanical key or by providing a coded set of data.
[0100] According to an embodiment of the present in-
vention, the switch in any consist, in particular in the lead-
ing consist, is opened and is kept open (which means
that it is prevented that the switch can be closed) if the
arrangement detects any malfunction of components
which are necessary for the arrangement of the present
invention and/or are necessary for the operation of the
train control system. For example, a so called heartbeat
signal which is received by the arrangement may indicate
that any needed component is operating without fault. If
the heartbeat signal is no longer received, the switch is
kept open as mentioned. As a result, the information
about the actual configuration of the train cannot be ob-
tained or collected and the arrangement may output, for
example, that no valid configuration of the train can be
confirmed. In turn, this may result in a warning message
or blocking the operation of the train.

[0101] By repeating the procedure of collecting the
configuration information according to the present inven-
tion, any change in the configuration can be detected and
corresponding information can be transferred to any oth-
er system in the train, in particular to the train configura-
tion system.

Claims

1. Method for configuration of a train control system,
wherein the system is able to control trains compris-
ing a variable number of consists (C), which are roll-
ing units that can be coupled together to form a train,
wherein

« each consist, from a leading consist (C1) to a
last consist (C3) in the train, has a first electric
line which is connected to a corresponding first
electric line in any following consist in the train,
« each of the consists has a second electric line
which is connected to a corresponding second
electric line in any following consist in the train,
« the first electric line and the second electric
line in the last consist are connected to each
other,

+ one of the first and second electric lines in each
of the consists, which is referred to as the switch
line (D1, D2) of the consist, comprises a switch
(S) whichis controlled by a control device (COM)
of the consist (C),

« the other one of the first and second electric
lines in each of the consists is referred to as the
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continuous line (D3) and wherein the method
comprises:

a) the switches (S), which are located in the
switch line (D1, D2) in each of the consists
(C), are opened or are keptin the open state,
b) starting at a leading consist (C1), a signal
is applied to one of the first and second elec-
tric lines in the leading consist, wherein the
line which the signal is applied to is referred
to as the active line (SL) of the consist and
the other one of the first and second electric
lines in the consist is referred to as the pas-
sive line (PL),

c) the control device (COM) of the consist
(C) closes the switch (S) in the switch line
(D1, D2) of the consist (C),

d) it is determined if the signal can be de-
tected at both the active and the passive
line,

e) if the signal cannot be detected at both
the active and the passive line steps c), d)
and e) are repeated for the following consist
(C2, C3), the following consist comprising
an active line (SL), which is the one of the
first and second electric line that is connect-
ed to the active line of the preceding consist
(C1, C2), and the following consist (C2, C3)
comprising the other one of the firstand sec-
ond electric lines which is referred to as the
passive line (PL),

f) if the signal can be detected at both the
active (SL) and the passive line (PL) the last
consist (C3) in the train is reached and, as
a result, there is no following consist,

g) determining the number of performances
of steps c), d) and e), including the first per-
formance for the leading consist, as the
number of consists in the train.

The method of the preceding claim, wherein the
method comprises receiving information about a de-
sired number of consists (C) which shall form the
train and comparing the number of consists deter-
mined according to claim 1, thereby verifying if the
number of consists from the leading consist to the
last consists is equal to the desired number of con-
sists.

The method of one of the preceding claims, wherein
a unique identifier is assigned to or has been as-
signed to each consist (C), wherein for each consist
in the train

« the unique identifier, which is stored in the con-
sist (C) is retrieved, and

* an expected unique identifier is used to instruct
the control device (COM) of the consist to close
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the switch (S) in step c) of claim 1, wherein it is
checked, as soon as the switch (S3) in the last
consist (C3) is closed, if any of the first or second
lines in the consists forming the train are inter-
rupted by an open switch (S)

and thereby verifying if each existing consist (C) in
the train is expected to be in the train.

The method of the preceding claim, wherein the
unique identifiers retrieved from the consists (C) In
the train are used to verify if the consists (C) are
coupled together according to an expected se-
quence.

The method of one of the preceding claims,
wherein it is evaluated before step c) in claim 1 if the
signal can be detected at the continuous line (D3)
and

wherein it is decided that the continuous line (D3) is
the active line (SL) if the signal can be detected at
the continuous line (D3) and it is decided that the
switch line (D1, D2) is the active line (SL) if the signal
cannot be detected at the continuous line (D3).

The method of the preceding claim, wherein the de-
cision is used to verify if the consist (C) is oriented
in a desired manner.

Arrangement for configuration of a train control sys-
tem, wherein the system is able to control trains com-
prising a variable number of consists (C), which are
rolling units that can be coupled together to form a
train, wherein the arrangement comprises in each
consist (C) within the train:

« a first electric line which is connected to a cor-
responding first electric line in any following and
preceding consist in the train,

« a second electric line which is connected to a
corresponding second electric line in any follow-
ing and preceding consist in the train,

+ an electric connection (CON) between the first
electric line and the second electric line in the
last consist (C3)

« a switch (S) in one of the first and second elec-
tric lines, which is referred to as the switch line
(D1, D2) of the consist (C), wherein the other
one of the first and second electric lines in each
of the consists is referred to as the continuous
line (D3),

wherein the arrangement comprises at least one
controldevice (COM) adapted to control the switches
(S) in the consists (C) of the train and wherein the
arrangement is adapted to sequentially, starting with
a leading consist (C), close the switches (S).
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The arrangement of the preceding claim, wherein
the arrangement comprises one control device
(COM) in each consist of the train, each control de-
vice (COM) being adapted to control the switch (S)
in the consist (C).

The arrangement of one of the preceding claims,
wherein the arrangement comprises a central control
unit (COM1, MC) which is adapted to instruct the at
least one control device (COM) to open the switches,
which are located in the switch lines (D1. D2) or to
keep the switches (S) in the open state, before se-
quentially closing the switches (S), wherein the cen-
tral control unit (COM1, MC) instructs the at least
one control device or the respective control device
(COM) of a particular consist (C) to close the switch
(S) in the switch line (D1, D2) of the consist (C).

The arrangement of one of the preceding claims,
wherein the arrangement comprises a signal gener-
ation device (SQ) and a signal connection which are
adapted to, starting at a leading consist (C1), apply
a signal to one of the first and second electric lines
in the leading consist (C1), wherein the line which
the signal is applied to is referred to as the active
line (SL) of the consist (C) and the other one of the
first and second electric lines in the consist (C) is
referred to as the passive line (PL).

The arrangement of the preceding claim, wherein
the arrangement comprises at least one determining
device (COM) adapted to determine if the signal can
be detected at a section of the passive line (PL) of
a consist (C), after the switch (S) of the consist (C)
has been closed, wherein the determination starts
at a leading consist (C1) and repeatedly continues
with any following consist (C2, C3) until the signal is
detected at the section of the passive line (PL) of the
consist (C).

The arrangement of one of the preceding claims,
wherein the arrangement is adapted to receive in-
formation about a unique identifier for each consist
(C) which shall be part of the train, each unique iden-
tifier being assigned to one particular consist, where-
in for each consist (C) in the train

« the arrangement is adapted to obtain a stored
unique identifier, which is stored in the consist
(C), and is adapted to compare the unique iden-
tifier with an expected unique identifier and

+the atleast one central control unit (MC, COM1)
of claim 9 Is adapted to use the expected unique
identifier to instruct the at least one control de-
vice (COM) or the respective control device
(COM) of the consist (C) to close the switch (S),

and wherein the arrangement is adapted to verify if
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each existing consist (C) in the train is expected to
be in the train and/or if the consists are coupled to-
gether in an expected sequence.

The arrangement of one of the preceding claims,
wherein the arrangement is adapted to receive in-
formation about an orientation of each consist (C)
which shall be part of the train, wherein the arrange-
ment is adapted to use for each consist (C) in the
train the determination results determined by the de-
termining device to identify if the active line (SL) is
the switch line (D1, D2) or if the passive line (PL) is
the switch line and wherein a verification device is
adapted to verify based on the result of the identifi-
cation if the consist (C) is oriented in a desired man-
ner.

A train control system adapted to control trains com-
prising a variable number of consists (C), which are
rolling units that can be coupled together to form a
train, wherein the train control system comprises the
arrangement of one of claims 8 to 15.

A train comprising a number of consists (C), which
are rolling units that are coupled together to form the
train, and further comprising the arrangement of one
of the claims 8 to 15.
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