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(54) METHOD FOR MANAGING A RAILWAY TRACK CIRCUIT

(57)  This method is for managing a railway electrical
circuit (3A, 3B) adapted to detect presence of a rolling
stock (T) on a railway track (1), the railway track (1) being
subdivided in successive track sections (1A, 1 B) forming
successive electrical circuits (3A, 3B) independently fed
with electrical current for monitoring the presence of a
rolling stock (T) on one of the track sections (1A, 1B),
each electrical circuit (3A, 3B) comprising a transmission
device (9A, 9B) for feeding the electrical circuit (3A, 3B)

with electrical current, located at one end of the track

section, and a reception device (11A, 11B) for detecting
the electrical current circulating in the electrical circuit
(3A, 3B), located at an opposed end of the track section.
This method comprises steps consisting in a) continu-
ously feeding the electrical circuit (3A, 3B) with electrical
current with the transmission device (9A, 9B) and mon-
itoring the presence of a rolling stock (T) on the corre-
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sponding track section (1 A, 1 B) by measuring, using
the reception device (11 A, 11 B), the current circulating
in the electrical circuit (3A, 3B); b) if the reception device
(11 A, 11 B) detects that a rolling stock (T) is present on
the track section (1 A, 1 B), applying to the electrical
circuit (3A, 3B) a nominal electrical power (PN) at least
until the rolling stock (T) exits the section (1 A, 1 B); c) if
the reception device (11 A, 11 B) detects that no rolling
stock (T)is presentonthe track section (1A, 1 B), applying
to the electrical circuit (3A, 3B) a power-saving power
value (P0) which is inferior to the nominal power (PN).
At step b), the electrical power (Po1) consumed by the
electrical circuit (3A, 3B) is kept under a limited value
(P2).

The invention also concerns a system for detecting
presence of a rolling stock (T) on a railway track (1).
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Description

[0001] The invention relates to a method for managing
a railway electrical circuit.

[0002] On railway tracks, presence of trains can be
monitored by inducing circulation of electrical current
within the rails in order to detect, by the variations of the
properties of the electrical current, the presence of atrain.
Such a technique is generally implemented by subdivid-
ing the railway track in successive track sections which
each form an electrical circuit, which is independently fed
with electrical current. The electrical currentin the parallel
rails forms a closed loop, with electrical connections at
each end of the railway track section adapted to connect
the parallel rails to each other to close the electric loop.
When a train enters the track section, conduction of elec-
trical current in the metallic elements of the train, such
as wheels and axles, provokes a short-circuit which pre-
vents electrical current from circulating up to the end of
the track circuit located on the side where the train is
present. This induces a variation of the properties of the
electrical current going in the electrical circuit, these var-
iations denoting presence of a train on the railway track
section.

[0003] However, such a technique implies that electri-
cal current is continuously fed to the electrical circuit,
whereas trains are effectively running on the tracks for a
small amount of time. This induces electrical power over-
consumption.

[0004] It is known, for example from US-A-
2013/0264430, to limit the power consumption of way-
side electrical equipments when no train is present on
the railway track. When a train is detected as entering
the track, the electrical circuit is fed with a nominal elec-
trical current for feeding the wayside equipment such as
signals or communication devices.

[0005] However, when a train enters a track section,
the short circuit induced by the train provokes a rise of
the power consumption of the track circuit, which increas-
es until the train passes on the end of the track circuit
where electrical power is fed to the circuit by a transmitter.
This increasing power consumption provokes unneces-
sary power consumption.

[0006] The aim of the invention is to provide a new
method for managing a railway electrical circuit, in which
the power consumption of the circuit when a train runs
on a track section is better controlled.

[0007] To this end, the invention concerns a method
for managing a railway electrical circuit adapted to detect
presence of a rolling stock on a railway track, the railway
track being subdivided in successive track sections form-
ing successive electrical circuits independently fed with
electrical current for monitoring the presence of a rolling
stock on one of the track sections, each electrical circuit
comprising a transmission device for feeding the electri-
cal circuit with electrical current, located at one end of
the track section, and a reception device for detecting
the electrical current circulating in the electrical circuit,
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located at an opposed end of the track section, this meth-
od comprising steps consisting in:

- a) continuously feeding the electrical circuit with
electrical current with the transmission device and
monitoring the presence of a rolling stock on the cor-
responding track section by measuring, using the
reception device, the current circulating in the elec-
trical circuit;

- b)if the reception device detects that a rolling stock
is present on the track section, applying to the elec-
trical circuit a nominal electrical power at least until
the rolling stock exits the section;

- c)ifthereception device detects that no rolling stock
is present on the track section, applying to the elec-
trical circuit a power-saving power value which is in-
ferior to the nominal power.

This method is characterized in that at step b) the elec-
trical power consumed by the electrical circuit is kept un-
der a limited value.

[0008] Thanks to the invention, the overall power con-
sumption of a group of track sections is reduced.
[0009] According to further aspects of the invention
which are advantageous but not compulsory, such a
method may incorporate one or several of the following
features:

- Thelimited value is chosen inferior to a maximal val-
ue that the power consumption of the electrical circuit
would reach when the rolling stock passes the trans-
mission device.

- Thelimited power value is inferiorto 70 %, preferably
inferior to 50%, of the maximal power value.

- The power-saving power value is set inferior to 70
%, preferably inferior to 50% of an initial power value,
the initial power value corresponding to the power
consumed by the electrical circuit at the instant the
reception device detects that a rolling stock is
present on the track section, and the nominal elec-
trical power is applied to the electrical circuit.

- During step b) a delay is set when the rolling stock
is detected as having exited the railway track section,
and if the delay expires while no other rolling stock
has been detected on the track section, step c) is
executed.

- The delay is adjustable.

- The delay is superior to 30 seconds.

- Thedelay is set to 1 minute.

- During step c) the transmission device is command-
ed to apply a signal with a first predetermined tension
to the electrical circuit, and during step b) the trans-
mission device is commanded to apply a signal with
a second predetermined tension, superior to the first
predetermined tension, to the electrical circuit.

[0010] The invention also concerns a system for de-
tecting presence of a rolling stock on a railway track, the
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railway track being subdivided in successive track sec-
tions forming successive electrical circuits, independent-
ly fed with electrical current for monitoring the presence
of a rolling stock on one of the track sections, each elec-
trical circuit comprising a transmission device for feeding
the electrical circuit with electrical current, located at one
end of the track section, and a reception device for de-
tecting the electrical current circulating in the electrical
circuit, located at an opposed end of the track section,
the transmission device being adapted to continuously
feed the corresponding electrical circuit with electrical
current, the reception device being adapted to monitor
the presence of arolling stock on the corresponding track
section by measuring the current circulating in the cor-
responding electrical circuit, the transmission device be-
ing adapted to apply to the corresponding electrical circuit
a nominal electrical power if the corresponding reception
device detects that a rolling stock is present on the cor-
responding track section, at least until the rolling stock
exits the track section, the transmission device being
adapted to apply to the corresponding electrical circuit a
power-saving power value, which is inferior to the nom-
inal power, if the corresponding reception device detects
that no rolling stock is present on the track section. This
system is characterized in that it comprises means to
keep under a limited value the electrical power consumed
by an electrical circuit when the nominal power is applied
to this electrical circuit.

[0011] The invention will now be explained as an illus-
trative example, in reference to the annexed drawings in
which:

- figure 1 is a diagram of a railway track circuit with
which the method of the invention is implemented;

- figure 2 is a time versus electrical power consump-
tion chart illustrating the method of the invention.

[0012] Figure 1 shows a railway track 1, which is sub-
divided in track sections, of which two are represented
with references 1A, 1B, a third section 1C being partly
represented. The first section 1 A is formed by two rails
1A1 and 1 A2, the second section 1 B is formed by two
rails 1B1 and 1 B2, and the third section 1C is formed by
two rails 1C1 and 1 C2. The sections 1A, 1B and 1C are
represented as physically separated from each other. In
practice, the rails of two successive track sections are
electrically insulated from each other thanks to insulating
parts which form mechanical joints. As a non-shown var-
iant, the rails of the successive track sections may be
formed as one piece, the track sections being only de-
limited by electrical means; this approach is known as
joint-less track circuits.

[0013] Each of the track sections forms an electrical
circuit which is fed with electrical current for monitoring
the presence of a rolling stock, such as a train T, on the
corresponding track section. Track section 1 A forms an
electrical circuit 3A, and the track section 1 B forms an
electrical circuit 3B. The electrical circuits 3A and 3B are
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respectively formed by the rails 1A1 and 1 A2 and by the
rails 1B1 and 1 B2. The electrical circuits 3A and 3B com-
prise respectively at the ends of the rails 1A1 and 1 A2
and 1 B1 and 1 B2, connection systems, represented by
dashed lines, and which include electrical wires and other
electrical systems. Each electrical circuit 3A and 3B is
continuously fed with electrical current originating from
a power line 7 which runs along the railway track 1. Each
electrical circuit 3A and 3B comprises a transmission de-
vice 9A and 9B via which electrical current is fed to elec-
trical circuits 3A and 3B. The transmission devices 9A
and 9B are electrically connected to the rails 1A1, 1 A2,
1B1 and 1 B2.

[0014] The electrical circuits 3A and 3B also include a
reception device 11A and 11 B, which detects the elec-
trical current circulating in the circuit 3A and 3B and which
is located at an opposed end of the track section 1 A or
1 B with respect to the transmission devices 9A and 9B.
[0015] As anexample, the reception devices 11 A and
11 B may be relays or coils adapted to be magnetized
by current passing in the rails, to detect power cuts and
to activate a signal. Alternatively, the reception devices
11 A and 11 B may be electronical devices adapted to
implement computation with microprocessors.

[0016] In case a train T enters for example the track
section 1A, the mechanical contact of the wheels W of
the train with the rails 1A1 and 1A2, and the mechanical
connection of the wheels W by an axle A, induces a short-
circuit. The wheels W and the axle A are generally me-
tallic, and the electrical current circulating in circuit 3A
therefore mainly circulates in the train T which links the
rails 1A1 and 1A2 to close the loop of electrical circuit
3A. Thereception device 11 A therefore detects a current
whose properties, such as intensity, are much lower be-
cause of the resistance formed by the train T. Depending
on the properties of the train T and of rust formed on the
rails, a small amount of current may still reach reception
device 11 A. However, the reception device 11 A is adapt-
ed to detect the current variations and emits a signal 13A,
tobereceived by anon-shown control receiver, indicating
that a train has entered the track section 1 A.

[0017] When no train T is present on a track section,
asitis the case fortrack section 1 B, the reception device
11 B emits a signal 13B which indicates that no train is
running on the track section 1 B.

[0018] As electrical current is continuously fed to the
transmission devices 9A and 9B, the power consumption
of the track section and notably of the electrical circuits
3A and 3B is quite high. Therefore, when no train is de-
tected, the transmission devices 9A and 9B are com-
manded to deliver a minimal electrical power set to a
power saving value PO.

[0019] In other words, the transmission device 9A is
commanded to deliver a signal with a first predetermined
tension applied to the track section 1 A.

[0020] The power saving value PO is the necessary
power, in order that reception devices 11 A and 11 B
detect the entrance of a train T on the corresponding
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track section. Therefore a free track electrical power PF
is consumed by the electrical circuits 3A and 3B and is
equal to the power saving value PO.

[0021] In case one of the reception devices 11 A and
11 B, and for example the reception device 11 A, meas-
ures an electrical current value that denotes that a train
Tis presentonthe corresponding track section, as shown
at a time TO on figure 2, the transmission device 9A is
commanded to deliver a nominal electrical power PN cor-
responding to a signal with a second predetermined ten-
sion applied to the track section 1 A, i.e. to the electrical
circuit 3A. The second predetermined tension is superior
to the first predetermined tension. The nominal electrical
power PN is superior to the power saving value P0O. The
transmission device 9A is commanded to deliver the
nominal electrical power PN at least until the train T exits
this section, as shown onfigure 2. Therefore, an occupied
track electrical power Pqt is consumed by the electrical
circuit 3A until the train T exits this section.

[0022] At time TO, the occupied track power Pyt is
equal to an initial value P1 which is the necessary power
to provoke sufficient current variations adapted to be de-
tected by the reception device 11 A while the train T runs
through the corresponding track section 1A, and is su-
perior to the power-saving value P0O. This power man-
agement allows saving power when no train is running
on the railway track 1. The electrical power consumed
by the electrical circuit 3A depends on the position of the
train Tonthe track section 1 A and notably on the distance
between the train T and the transmission device 9A. In-
deed, as the train T approaches the transmission device
9A, electrical resistance of the electrical circuit 3A pro-
gressively decreases as the length of rails 1A1 and 1A2
in which current circulates decreases.

[0023] For instance, the value PO may be set inferior
to 70 % of the initial value P1, preferably inferior to 50%
oftheinitial value P1.This value PO can be a configuration
parameter, that depends on the track circuit parameters
such as length, type and a power saving factorrequested;
as an example a value of 50% can be used, in order to
maintain track circuit operation.

[0024] After TO, as the train T approaches the trans-
mission device 9A, electrical resistance of the electrical
circuit 3A progressively decreases as the length of rails
1A1 and 1A2 in which current circulates decreases. The
occupied track power Pqp of the electrical circuit 3A
therefore progressively rises and would reach a signifi-
cantly high value P3, which corresponds to the instant
when the train T passes the transmission device 9A. To
further save power, the occupied track power Pyt con-
sumed by the electrical circuit 3A when a train T is de-
tected is kept under a limited value P2, as shown on
figure 2. When this limited power value P2 is reached by
the power consumption, at a time T1, the transmission
device 9A is commanded to control the nominal electrical
power PN applied to the electrical circuit so that the power
consumption of the electrical circuit, i.e. the occupied
track power, remains steady at the limited value P2. In
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other words, the transmission device 9A, and for example
the tension applied to the electrical circuit 3A, is com-
manded using the algorithm of the present invention so
that the power consumption of the electrical circuit 3A
remains steady at the limited value P2.

[0025] This allows a consumption reduction, with re-
spect to the value the occupied track power Po1 would
reach if not controlled. In particular, power value P2 is
chosen inferior to the maximal value P3 that the power
consumption would reach when the train T passes the
transmission device 9A. For instance, the limited value
P2 may be set to inferior to 70 %, preferably inferior to
50% of the maximal value P3. This value can be a con-
figuration parameter, that depends on the track circuit
parameters such as length, type and a power saving fac-
tor requested; as an example a value of 50% can be
used, in order to maintain track circuit operation.

[0026] At atime T2, the train T is detected as leaving
the track section 1A, and the transmission device 9A is
still commanded to deliver the nominal electrical power
PN. This is detected by the reception device 11 A when
the electrical intensity returns to a value that denotes that
the electrical current again circulates up to the reception
device 11 A. At time T2, the free track electrical power
PF, consumed by the electrical circuit 3A corresponds to
the power consumption of the electrical circuit 3A when
the transmission device 9A is controlled to deliver the
nominal electrical power PN and no train is present on
the track section 1A. As presented on figure 2, at time
T2 the free track electrical power PF is maintained at a
security value P4 inferior to the track occupied electrical
power Py, and notably inferior to the initial power P1
and superior to the power saving value PO. In order to
guarantee that the train T has exited the track section
1A, and that no other train follows, a delay d is set before
the transmission device 9A is controlled to deliver the
minimal electrical power equal to the power saving value
PO. If at time T3, when the delay d expires, no other train
has been detected on the track section 1A, the transmis-
sion device 9A is controlled to deliver the minimal elec-
trical power and the free track power PF is set back to
the power saving value PO.

[0027] The delay d is adjustable and is preferably su-
perior to 30 seconds. As an example, the delay d can be
set to 1 minute and it can be adjusted following signaling
users needs.

[0028] Alternatively the delay d is approximately equal
to 0 seconds.

[0029] The power consumption of the electrical circuits
3A and 3B depends on the position of the train on the
track sections. More especially, the current through the
electrical circuits 3A, 3B varies according to the position
of the train.

[0030] The power consumption of the electrical circuits
3A and 3B is, for example, controlled by varying the ten-
sion delivered by the transmission devices 9A and 9B.
This can be implemented using control boxes 15A and
15B, which are connected to the power line 7, and which
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control the amount of tension fed to the transmission de-
vices 9A and 9B. For example, the control boxes 15A
and 15B may be adapted to receive the signals 13A and
13B emitted by the reception devices 11 A and 11 B and
be adapted to control the tension delivered by the trans-
mission devices 9A and 9B on the basis of the information
delivered in the signals 13A and 13B.

[0031] Generally speaking, the nominal electric power
PN delivered between TO and T3 is adjusted so that the
power consumption of the electrical circuit successively
takes the values P1, P2 and P4.

[0032] Alternatively, the power consumption of the
electrical circuits 3A and 3B is controlled by varying the
current delivered by the transmission devices 9A and 9B.
[0033] The signals 13A and 13B are, for example,
transmitted through cable respectively linking the recep-
tion device 11 A and the control box 15A, and the recep-
tion device 11B and the control box 15B.

[0034] Alternatively, a wireless communication is used
between the reception device 11 A and the control box
15A and between the reception device 11 B and the con-
trol box 15B, to transmit the signals 13A and 13B.

Claims

1. Method for managing a railway electrical circuit (3A,
3B) adapted to detect presence of a rolling stock (T)
onarailway track (1), the railway track (1) being sub-
divided in successive track sections (1A, 1B) forming
successive electrical circuits (3A, 3B) independently
fed with electrical current for monitoring the presence
of arolling stock (T) on one of the track sections (1A,
1B), each electrical circuit (3A, 3B) comprising a
transmission device (9A, 9B) for feeding the electri-
cal circuit (3A, 3B) with electrical current, located at
one end of the track section, and a reception device
(11 A, 11B) for detecting the electrical current circu-
lating in the electrical circuit (3A, 3B), located at an
opposed end of the track section, this method com-
prising steps consisting in:

- a) continuously feeding the electrical circuit
(3A, 3B) with electrical current with the trans-
mission device (9A, 9B) and monitoring the pres-
ence of a rolling stock (T) on the corresponding
track section (1 A, 1 B) by measuring, using the
reception device (11 A, 11 B), the current circu-
lating in the electrical circuit (3A, 3B);

- b) if the reception device (11A, 11B) detects
that a rolling stock (T) is present on the track
section (1A, 1B), applying to the electrical circuit
(3A, 3B) a nominal electrical power (PN) at least
until the rolling stock (T) exits the section (1A, 1
B):

- ¢) if the reception device (11A, 11 B) detects
that no rolling stock (T) is present on the track
section (1A, 1 B), applying to the electrical circuit

10

15

20

25

30

35

40

45

50

55

10.

(3A, 3B) a power-saving power value (P0) which
is inferior to the nominal power (PN);

this method being characterized in that at step b)
the electrical power (P5) consumed by the electrical
circuit (3A, 3B) is kept under a limited value (P2).

Method according to claim 1, wherein the limited val-
ue (P2) is chosen inferior to a maximal value (P3)
that the power consumption (Pqt) of the electrical
circuit (3A, 3B) would reach when the rolling stock
(T) passes the transmission device (9A, 9B).

Method according to claim 2, wherein the limited
power value (P2) is inferior to 70 %, preferably infe-
rior to 50%, of the maximal power value (P3).

Method according to any preceding claim, wherein
the power-saving power value (PO0) is set inferior to
70 %, preferably inferior to 50% of an initial power
value (P1), the initial power value (P1) corresponding
to the power consumed by the electrical circuit (3A,
3B) at the instant the reception device (11 A, 11B)
detects that a rolling stock (T) is present on the track
section (1 A, 1 B), and the nominal electrical power
(PN) is applied to the electrical circuit (3A, 3B).

Method according to any preceding claim, wherein
during step b) a delay (d) is set when the rolling stock
(T) is detected as having exited the railway track sec-
tion (1A, 1 B), and wherein if the delay (d) expires
while no other rolling stock (T) has been detected on
the track section (1 A, 1 B) step c) is executed.

Method according to claim 5, wherein the delay (d)
is adjustable.

Method according to any of claims 5 and 6, wherein
the delay (d) is superior to 30 seconds.

Method according to claim 7, wherein the delay (d)
is set to 1 minute.

Method according to any preceding claim, wherein
during step c) the transmission device (9A, 9B) is
commanded to apply a signal with a first predeter-
mined tension to the electrical circuit (3A, 3B), and
wherein during step b) the transmission device (9A,
9B) is commanded to apply a signal with a second
predetermined tension, superior to the first predeter-
mined tension, to the electrical circuit (3A, 3B).

System for detecting presence of a rolling stock (T)
on arailway track (1), the railway track (1) being sub-
divided in successive track sections (1A, 1B) forming
successive electrical circuits (3A, 3B) independently
fed with electrical currentfor monitoring the presence
of a rolling stock (T) on one of the track sections (1
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A, 1 B), each electrical circuit (3A, 3B) comprising a
transmission device (9A, 9B) for feeding the electri-
cal circuit (3A, 3B) with electrical current, located at
one end of the track section, and a reception device
(11 A, 11B) for detecting the electrical current circu-
lating in the electrical circuit (3A, 3B), located at an
opposed end of the track section, the transmission
device (9A, 9B) being adapted to continuously feed
the corresponding electrical circuit (3A, 3B) with
electrical current, the reception device (11 A, 11 B)
being adapted to monitor the presence of a rolling
stock (T) on the corresponding track section (1A, 1B)
by measuring the current circulating in the corre-
sponding electrical circuit (3A, 3B), the transmission
device (9A, 9B) being adapted to apply to the corre-
sponding electrical circuit (3A, 3B) a nominal elec-
trical power (PN) if the corresponding reception de-
vice (11 A, 11 B) detects thata rolling stock is present
onthe track section (1 A, 1 B), atleast until the rolling
stock (T) exits the section (1 A, 1 B), the transmission
device (9A, 9B) being adapted to apply to the corre-
sponding electrical circuit (3A, 3B) a power-saving
power value (PO), which is inferior to the nominal
power (PN), if the corresponding reception device
(11 A, 11 B) detects that no rolling stock (T) is present
on the track section (1A, 1 B),

wherein the system comprises means (15A, 15B) to
keep under a limited value (P2) the electrical power
(Po1) consumed by an electrical circuit (3A, 3B)
when the nominal power (PN) is applied to this elec-
trical circuit.
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