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(67)  System designed to monitor the operational
function of aturnoutof arailway, which turnoutis provided
with an electric motor to turnout the turnout, which system
comprises a current sensor providing a current measur-
ing signal dependent from the motor current of the electric
motor; and a processing unit designed to process the
current measuring signal to monitor the operational func-
tion of the turnout. The system has a relay sensor pro-
viding a relay signal with which the system can determine

System to monitor the operational functions of moving components of a railway

the position (engaged or disengaged) of a with the turnout
associated galvanic turnout relay being part of the driving
or controlling of the operation of the turnout, wherein the
processing unit is designed to process the relay signal;
and the system is designed to monitor, with the current
measuring signal and the relay signal, the relation in op-
erational functioning between the electric motor and the
said galvanic turnout relay, to determine from it the op-
erational functioning of the turnout.
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Description

[0001] The invention relates to monitoring the correct
functioning of a component, e.g. a turnout of a rail road
for transport of people and freight, such as a train or sub-
way track. The system is designed as an aid to safeguard
the safety end availability of the railway traffic, by timely
detection of a failed component or the oncoming failure
of a component.

[0002] EP2441643, NL1012336 and EP1258412 are
examples from the prior art. E.g. NL1012336 discloses
monitoring the motor current of a turnout actuator.
NL1012336 also suggests to monitor the environmental
temperature and the wheel load of a passing train.
[0003] The object of the invention is a further improve-
ment of the monitoring system. The invention is particu-
larly for monitoring the operational functions of a railway
crossing (road and rail traffic cross) and a turnout. Its
application is also possible for different components
which are moved mechanically, such as a rail bridge.
[0004] The output of the system can be a signal for
ordering a maintenance official or changing the train traf-
fic control to close the relevant track or apply a speed
limitation.

[0005] Preferably the systemis thus designed to mon-
itor the relation in operational functioning between an ac-
tuator (mechanic or motoric element which drives the
movement of the component, e.g. an electric motor, e.g.
belonging to a turnout actuator or railway crossing actu-
ator) and with it associated galvanic relays, e.g. a so
called B-relays, such as one or more of drive relays, con-
trol relays, track repeatrelays (TPR) and track relays (the
TR or so called B2-Vane relay is a frequently applied
track relay, the track relay indicates if a train is present
at the related track section).

[0006] Turnout malfunctions are e.g.: a piece of ballast
between blade and check rail, such that a turnout can
not obtain its end position; corroded or frozen contact
fingers, such that a turnout can not be moved or does
not come into control; altered setting, such that a turnout
does not obtain its end position; defective B-relay, such
that a turnout can not be driven or does not come into
control (in other words does not obtain the controlled end
position).

[0007] To be able to identify such turnout failures, the
invention proposes to register and monitor one or more
of the following parameters: motor current for each turn-
out actuator; drive for each (group) coupled turnout ac-
tuators, turnout or turnout actuator; end position control
for each turnout actuator; section occupation (TR and/or
TPR); external temperature.

[0008] To be able to indentify a failure of a railway
crossing, the invention proposes to register and monitor
one or more of the following parameters: motor current
(DC) for each crossing operator (the number of crossing
operators varies between 2 and roughly 10); buzzer cur-
rent (DC) of the crossing operator (per channel 2 to 4
buzzer currents are measured simultaneously); lamp
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currents (AC or DC) of the pole and beam lamps, e.g. if
they are not provided with LED (per channel one meas-
ures between 2 and 8 lamp currents); lamp currents (AC
or DC) of the AG and/or PAG-poles, e.g. if these are not
provided with LED (per channel one measures between
2 and 4 lamp currents); battery voltage (DC) of the 12V
supply; B-relay for voltage monitoring (POR and/or
LG/POPR); B-relay notifications EAR/WAR or
NAR/SAR); B-relay crossing (XGNR, TER, TEPR, FXAR
and/or XR); 0-6° contacts (0° means a horizontal gate)
in the crossing operators, if available; internal tempera-
ture and external temperature of the relay cage.

[0009] Ifthe componentis provided with an electric mo-
tor orequivalent actuator to drive a part of the component,
such as is the case with a turnout or railway crossing,
the system preferably has a current sensor (galvanic cur-
rent or a different flow such as hydraulic flow) which out-
puts a current measuring signal in dependence from the
motor current of the electric motor.

[0010] The system preferably has a data or signal
processing unit (such as a CPU) and possibly a memory.
[0011] The system preferably has relay sensors with
which the system can determine if a relay (particularly
so called B-relay or drive relay or control relay) is high
(engaged) or low (disengaged). From the current meas-
uring signal the system e.g. determines a current char-
acteristic, or a dependent parameter, such as a mean;
maximum; RMS; minimum.

[0012] From one or more of current measuring signal;
current characteristic; time elapse (e.g. from occurrence
of a predetermined event, e.g. arelay going from (in) high
to (out) low (or vice versa) of a relay or start of the electric
motor); high (activated) or low (deactivated) of a relay ;
the system determines an output, e.g. a failure warning,
e.g. a maintenance indication or changes a signal along
the railway or gives a warning signal.

[0013] The memory can have a reference value which
the system e.g. compares with the actual value, and, at
adifference value above a predetermined value, the sys-
tem gives a failure warning.

[0014] A component, such as a turnout, e.g. for high
speeds, can be provided with several actuators, such as
turnout operators which are operated in association and
e.g. are provided spaced along the length of the blade
to provide the desired curvature of the blade during train
passage. A railway crossing can be provided with syn-
chronously operated crossing operators. The system can
be designed to respond to the signals from such a group
of synchronously operated actuators, e.g. the signals
from the actuators and the signals from the associated
relay.

[0015] Preferably the system is connected to exactly
or at least one, two, three, four or more galvanic relays
which are associated with a component, to evaluate the
data from this relay group.

[0016] For a railway crossing the system is e.g. con-
nected to the natification relay and/or the XR relay.
[0017] The system is preferably provided with a timer
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to detect the time elapse, e.g. from the time a predeter-
mined event happens and/or to the time another prede-
termined event happens.

Examples

[0018] Forthe attached drawing in the diagram the hor-
izontal axis indicates the time and the vertical axis the
analogue signal of the value of the motor current (referred
to as Mstr). Fig. 1 shows the system registration of a
correct railway crossing cycle.

[0019] The lower part of fig. 1 shows the digital signals
associated with the positions of the four B-relay R1 to R4
in time and the upper part the analogue current values
of the crossing operators. At the start of the cycle (start
is at time 0 seconds) one can see that of the relays R1 -
R4 the digital signals change from high (1) to low (0)
meaning that a train has moved into the notification. The
consequence is that the crossing gates are lowered. The
crossing gates descend mainly by their own weight and
are only slightly counteracted, thus only a relatively low
current is required. After some time (central part of the
diagram) the train will have crossed the railway crossing
and the digital positions change from low to high. The
motor current at raising is relatively high compared to
descend. When the gates are in the end position, the
complete circuit is inactive again. The inventive system
stores the characteristic of fig. 1, or a from it dependent
reference, in the memory and compares each time the
actual measuring data with itand gives awarning as soon
as from this comparison the actual measuring data differ
too much.

[0020] Fig. 2 shows the system registration of a correct
changeover of a turnout with a single turnout operator.
[0021] The diagram of fig. 2 shows in the lower part
the digital signals of the positions of the B-relays respon-
sible for driving and monitoring a switch. There are two
relays (WLR and WRR) for driving and two relays for
control (WPLR and WPRR). At time '0’ relay WPLR is
high (1) and relay WPRR low (0). This means that the
turnout is in the left end position, thus this relay bears
the sign L.

[0022] Far to the leftin the diagram of fig. 2 we can just
see that relay WRR changes from low (out or in other
words not engaged) to high (in or in other words en-
gaged), meaning that the turnout is driven to the right.
The consequence is that a current starts flowing (see the
upper part of the diagram) and the turnout makes a
changeover. Due to this movement the blade leaves its
left end position, indicated by relay WPLR which shortly
after the start of the current line switches from high to
low. After some seconds the turnout is completely
changed over and arrives at the right end position, shown
by relay WPRR changing from low to high. The drive
through relay WRR will now again change from high to
low, after which the turnout in the right end position is at
rest. Also the relay of the track occupation (shown as
Spbz) is illustrated (continuously low). The inventive sys-
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tem will give an alert if within the time elapse one or more
ofthe currentmeasuring value (upper part of the diagram)
and the high or low position of the relay WLR, WRR,
WPLR and WPRR differs too much from the by fig. 2
specified, time dependent, values for these parameters.
[0023] Fig. 3 shows the system registration of a correct
changeover of a turnout with two turnout operators.
[0024] Fig. 3 has great similarity with fig. 2 concerning
the drive relay (WLR and WRR) and control relay (WPLR
and WPRR). However the diagram of fig. 3 shows a turn-
out changeover of a turnout having two turnout operators.
Both operators have the same driver, but each an own
set control relays. The 1 preceding the first set refers to
the turnout blades and the 2 refers to the turnout frog.
Each operator has its own motor, which is the reason
why two current lines are illustrated. The diagram illus-
trates a left driving, after which the current starts flowing
and the turnout blades leave the right end position and
after a few seconds arrive at the left end position. After
the turnout blades now the current starts flowing through
the motor of the frog and these leave the right end position
and arrive at the left end position after 3 seconds.
[0025] Fig. 4 shows the system registration of a correct
changeover of a turnout with seven turnout operators.
StuLi and StuRe mean driving left (EBP) respectively
driving right (EBP).

[0026] Fig. 4 shows graphically a turnout changeover
of a turnout with seven turnout operators. The lower part
illustrates the digital signals corresponding to the posi-
tions of the B-relays responsible for the driving and con-
trol. The seven turnout operators have the same driving
(viz. relay with driving), but each an own set control relays
(upper 14 digital lines). While the turnout associated with
fig. 3 has merely 1 motor for the turnout blades and 1
motor for the frog, now there are four for the blades and
three for the frog.

[0027] The diagram of fig. 4 illustrates that a driving is
provided after which a current starts flowing through all
four motors of the turnout operators of the turnout blades
(synchronous operation). The upper part of the diagram
illustrates these current lines (lines mutually cover since
the motors run simultaneously). The four sets of control
relays show a position change, since all L relays become
low and R become high after a few seconds. After some
time after the start of movement of the turnout blades the
three motors of the frog start moving and also the last
three sets control relays change (these are associated
with the three frog motors) position. The turnout is now
at rest in the left end position.

[0028] Thus the invention relates to, e.g., a system de-
signed to monitor the operating function of a component,
e.g. turnout, of a railway for transport of persons and
freight, which turnout is provided with an actuator, such
as electric motor, to changeover the turnout, which sys-
tem comprises a current sensor providing a current
measuring signal dependent from the to the actuator sup-
plied current, e.g. motor current of the electric motor; and
a processing unit designed to process the current meas-
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uring signal to monitor the operational function of the turn-
out. The system has arelay sensor providing a relay sig-
nal with which the system can determine (engaged or
disengaged) the position of a with the component asso-
ciated galvanic component relay (e.g. turnout relay) as-
sociated with the driving or controlling of the operation
of the turnout, wherein the processing unit is designed
to process the relay signal. And the system is designed
to monitor on the basis of the current measuring signal
and the relay signal the association in operations func-
tioning between the electric motor and the said galvanic
turnout relay, to determine the operational functioning of
the turnout from it.

[0029] This system can further comprise one or more
ofthe following: is designed to determine from the current
measuring signal and the relay signal if the component
indeed or not reaches its end position; is designed to
determine from the current measuring signal and the re-
lay signal a failure alert; is designed to account for time
elapse at monitoring from the time a predetermined event
being: starting of the electric motor or changing between
high and low of the componentrelay, for which the system
is provided with a timer; is provided with a memory having
a reference value which the system compares with an
actual value based on the parameters current measuring
signal, relay signal, and, if applicable, time elapse, such
that, if the difference is above a predetermined value, the
system provides the failure alert; is connected to at least
two relay sensors each associated with a relevant gal-
vanic turnout relay being part of the driving or control of
the operation of the component, and the system applies
the relay signals of these minimally at least two relay
sensors for monitoring; the with the driving or control of
the turnout associated galvanic turnout relay, of which
the relay sensor is connected to the system for monitor-
ing, is one of: driving relay, control relay and track relay.
[0030] The invention also relates to a method for mon-
itoring the operational function of a component, such as
turnout, of a railway to transport persons and freight,
which turnout is provided with an actuator, such as elec-
tric motor, to changeover of the turnout, wherein a current
sensor is applied which provides a current measuring
signal which depends from the to the actuator supplied
current, e.g. motor current of the electric motor; and a
processing unit which is designed to process the current
measuring signal to monitor the operational function of
the turnout. The method also applies a relay sensor out-
putting a relay signal with which itis possible to determine
the position (engaged or disengaged) of a with the com-
ponent associated galvanic component relay (e.g. turn-
out relay) involved in driving or controlling the turnout
operation, wherein the processing unit processes the re-
lay signal. And the method monitors the current meas-
uring signal and the relay signal and the relation in op-
erational functioning between the electric motor and the
said galvanic turnout relay, to determine from that the
operational functioning of the turnout.

[0031] The invention also relates to a method to mon-
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itor the operational functions of moving components of a
railway, which comprises the process which is carried
out during operation of the system as disclosed here.

Claims

1. System designed to monitor the operational function
of a turnout of a railway for people transport, which
turnout is provided with an electric motor to turnout
the turnout, which system comprises a current sen-
sor providing a current measuring signal dependent
from the motor current of the electric motor; and a
processing unit designed to process the current
measuring signal to monitor the operational function
of the turnout, characterised in that
the system has arelay sensor providing arelay signal
with which the system can determine the position
(engaged or disengaged) of a with the turnout asso-
ciated galvanic turnout relay being part of the driving
or controlling of the operation of the turnout, wherein
the processing unit is designed to process the relay
signal;
and the system is designed to monitor, with the cur-
rent measuring signal and the relay signal, the rela-
tion in operational functioning between the electric
motor and the said galvanic turnout relay, to deter-
mine from it the operational functioning of the turn-
out.

2. System according to claim 1, designed to determine
from the current measuring signal and the relay sig-
nal if the turnout indeed or not reaches its end posi-
tion.

3. System according to claim 1 or 2, designed to deter-
mine from the current measuring signal and the relay
signal of a failure alert.

4. System according to claim 1, 2 or 3, wherein the
system is designed to account for time elapse during
monitoring from occurrence of a predetermined
event being: starting the electric motor or changing
between high and low of the turnout relay, for which
the system has a timer.

5. System according to any of claims 1-4, provided with
a memory containing a reference value which the
system compares with an actual value based on the
parameters current measuring signal, relay signal
and, if applicable, time elapse, and, if the difference
is above a predetermined value, the system provides
the failure alert.

6. System according to any of claims 1-5, connected
to at least two relay sensors each associated with a
relevant galvanic turnout relay which belong to the
driving or controlling of the operation of the turnout,
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and the system applies the relay signals of these at
least two relay sensors for the monitoring.

System according to any of claims 1-6, and the with

the driving or controlling of the turnout associated 9%
galvanic turnout relay, of which the relay sensor is
connected to the system for monitoring, is one of:
driving relay, control relay en track relay.

System according to claim 6, connected to three re- 70
lay sensors, being the relay sensors of the driving
relay, the control relay and the track relay which are
associated with the turnout monitored by the system,

and the system applies the relay signals of these
three relay sensors for monitoring. 15
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