Office de la Proprieté Canadian
Intellectuelle Intellectual Property
du Canada Office

Un organisme An agency of
d'Industrie Canada Industry Canada

CA 2885121 A1 2014/03/27

(21) 2 885 121

12 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION
13) A1

(86) Date de déepot PCT/PCT Filing Date: 2013/08/23

(87) Date publication PCT/PCT Publication Date: 2014/03/27
(85) Entree phase nationale/National Entry: 2015/03/16

(86) N° demande PCT/PCT Application No.: EP 2013/06/7508
(87) N° publication PCT/PCT Publication No.: 2014/044485
(30) Priorités/Priorities: 2012/09/18 (EP12184836.0);

2013/01/30 (DE102013201488.0)

51) Cl.Int./Int.Cl. 567L 2/7/00(2006.01),
GOTM 17708 (2006.01)

(71) Demandeur/Applicant:
SIEMENS AKTIENGESELLSCHAFT, DE

(72) Inventeurs/Inventors:
FISCHER, ERHARD, DE;
MULLER, THOMAS, DE;
POPP, FRANK DE:
PUNST_IN DIRK, D"
SCHULZE, CHRISTIA\I DE:;
TONSING, EKKEHARI), DE

(74) Agent: SMART & BIGGAR

(54) Titre : PROCEDE PERMETTANT DE DIAGNOSTIQUER DES ELEMENTS DE TRONCON D'UN RESEAU

FERROVIAIRE
(54) Title:
TRANSPORT
| ' atabus .
To—wo |
3 A 3
(57) Abréegée/Abstract:

METHOD FOR DIAGNOSING RAILROAD COMPONENTS OF A RAILROAD NETWORK FOR RAIL

IFlrewaH]

““““-ﬁ

P P — - ——— — — — — — g v

i.n- — i p— ., 2 . Yy . N, ®

The Invention relates to a method and a system for diagnosing the operating state of one or more railroad components of a railroad
network for raill transport, said railroad components each comprising at least a first measuring device for measuring first

M
M
M

M

d

easurement values of at least one measurement variable for
ethod comprising the following steps: measuring said first m
easuring additional, second measurement values, which are Ir
eans of at least one additional, second measuring device, -t

describing the operating state of the railroad component, said
easurement values by means of said first measuring device, -
dependent of the operating state of the railroad components, by

ansmitting the measurement values to a control center situated

ong the tracks, - evaluating the measurement values in the con

least one result of the evaluation as an output.

C an a d a http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191

trol center by means of a predefined algorithm, - and providing at

e

T N §.
.l.!.\‘\-c.c..--.
. T

3 '_{,-.T'l'.
o~




CA 02885121 2015-03-16

Abstract

The invention relates to a method and a system for diagnosing the operating state of one
or more railroad components of a ratlroad network tfor rail transport, said railroad
components each comprising at least a first measuring device for measuring first
measurement values of at least one measurement variable for describing the operating
state of the railroad component, said method comprising the following steps: measuring
said first measurement values by means of said first measuring device, - measuring
additional, second measurement values, which are independent of the operating state of
the railroad components, by means of at least one additional, second measuring device, -
transmitting the measurement values to a control center situated along the tracks, -
evaluating the measurement values in the control center by means of a predefined
algorithm, - and providing at least one result of the evaluation as an output.
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Description

Method for diagnosing railroad components of a railroad network

for rail transport

The 1nvention relates to a method and a system for diagnosing

—
—

an operating state of one or more railroad components of a

rallroad network for rail transport, which railroad components

ecach comprise at 1least one measuring device for recording

F

measured values of at least one measurement variable, the

operating state being characterized by at least one measurement

varilable.

Rallroad components of a railroad network for rail transport

P

which have measuring devices for recording measured values of a

measurement varliable have become known. For example, a current

measuring device 1s arranged at a switch 1n order to record

—

measured values of a motor current for setting the switch. The

measured values are then evaluated by comparing each of them

with a predefined threshold value, for example. If a measured

P

value of the railrocad component exceeds the threshold value, a

malfunction of the railroad component 1s 1nferred.

F

The invention i1s based on the object of proposing a method and

a system for making precise predictions for maintenance.

The object is achieved by the subject matters of 1independent

-

patent claims 1 and 8. Developments and refinements of the

invention are found 1in the features of the dependent patent

claims.

A method according to the invention for diagnosing the

- -

operating state of one or more railroad components oI a

railroad network for rail transport, which railroad components

cach comprise at least one first measuring device for recording
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first measured values of at least one measurement wvariable

which are used to describe the operating state of the

respective raillroad component, comprises the following method

steps of:

- recording first measured values using the at least one

first measuring device of the at least one railroad

component,

- recording further, second measured values which are

P

independent of the operating state of the at least one

rallroad component using at least one further, second

measuring device,

P

- transmitting at least the first of the measured values

to a control center arranged on the line,

- evaluating the first measured values 1n the control

center using a predefined algorithm taking 1into account

the second measured values, and

- providing at least one result of the evaluation for

output.

At least one railroad component of a railroad network for rail

vehicles, 1n particular suitable for passenger transport,
comprises at least one first measuring device, occasionally
also referred to as a measuring sensor. This measurling device

1s arranged, in particular, in or on the railroad component.

The following are cited here as a non-exhaustive 1list of

measuring devices: current/voltage recording, temperature

sensor and/or position sSensors.

The first measured values recorded by the first measuring

device of the at least one railroad component are dependent on

an operating state or a change in the operating state of the at

least one railroad component and are therefore used to describe

-

the operating state. The operating state of the at least one

railroad component fully describes the properties of the
railroad component at a predefined time provided that said

properties are not already tied up with the unchangeable
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properties of the railroad component as such. In addition to

the first measured values for the measurement variable,
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further information may be needed 1n order to fully describe

the properties of the railroad component at the predefined

t1me.

In contrast, the further, second measured values are recorded

by the second measuring device independently of the operating

P

state or changes 1n the operating state of the at least one

railroad component. In this case, the second measuring device

is arranged, for example as part of a measuring point, 1n a

manner free from the at least one railroad component, 1n

particular at a distance from the latter. The second measuring

device need not necessarily be stationary; 1t 1s arranged on a

vehicle, 1n particular a rail vehicle, for example. In

particular, however, the second measuring device(s) 1s/are

immovable measuring devices arranged on the line. The second

measured values may be recorded, for example, by a central

point, such as the weather service, and relate to the immediate

fr—

or mediate environment of the railroad component.

These further, second measured values are measured values for
the at least one measurement variable for which the first

measured values of the railroad component are also recorded,

L

and/or the further, second measured values are measured values

for further measurement variables. The second measured values

are independent of the values of the first measured values. The

opposite case does not necessarily apply. For example, a

temperature sensor, as a first measuring device of the railroad

component, records measured values of the measurement variable

of the temperature of the railroad component. A tTemperature

sensor which 1is free from and independent of the raillroad

—

component, for example positioned in the wvicinity of the

railroad component, in turn records the temperature of the air

in its environment. The temperature of the railroad component

—

increases on the basis of the increasing temperature of the air

g

in the environment. In contrast, an increasing temperature oOf

the railroad component only insignificantly influences the




CA 02885121 2015-03-16

PCT/EP2013/067508 - 3a - ,
2012P28504W0OUS

temperature of the air in the environment and can therefore be

ignored — the temperature
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of the air in the environment is considered to be 1ndependent

g~ o

of the temperature of the railroad component 1in this

i1llustrative example.

In addition to the first measured values, the second measured

values may likewise be transmitted to the control center and

concomitantly included in the evaluation of the first measured

values. On the other hand, the second measured values may also

be evaluated separately from the first measured values 1n a

F

previous method step and only a result of this evaluation 1s

taken into account when evaluating the first measured values

using the predefined algorithm. For example, a plurality of

second measured values are recorded for measurement variables

for describing the weather such as temperature, pressure Or

humidity. A weather forecast 1is derived therefrom. The

F

evaluation of the second measured values can therefore result

in predictions for temperature values which are taken into

account when evaluating the first measured values. The first
measured values are therefore evaluated 1n the control center

using the predefined algorithm in indirect or direct dependence

on the second measured values.

According to one development of the invention, both the first

measured values and the second measured values are evaluated

using the predefined algorithm. In any case, the at least one

griney

result of the evaluation is dependent on the first and on the

second measured values.

Many different algorithms can be used for evaluation. According

to one exemplary embodiment of the invention, the predefined

ﬁ
—

algorithm may be suitable for the trend analysis of a

F
—

measurement series of at least first measured values oI a

predefined measurement variable. If the temperature changes

with time, it can hereby be predicted when a predefined limit

temperature is 1likely to be exceeded. Further exemplary

algorithms are contained in the following, open, non—-exhaustive
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list: <frequency analysils, current profile, voltage profile,

transit time.
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The first measured values are transmitted from the railroad

component to the control center 1n a wlreless manner, for
example. Wireless transmission 1s carried out at least 1n

sections 1n this case, that 1s to say the transmission need not

be wireless over the entire path from the railroad component to

the control center. Wireless transmission 1s8 carried out, for

example, using a remote data transmission link, such as using a

4]

GSM, UMTS or LTE network, between the rallroad component and a

transmitting and recelving system of this network. The further

F

transmission of the measurement data can also be carried out 1in

a wlired manner pbetween the receliving system and the control

center. In a development, the first measured values are

transmitted from the railroad component to the control center

in a predefined cycle. In particular, the first measured values

are transmitted from the railroad component to the control

center 1n a manner free of predefined operating states or

changes in the operating state of the railroad component. In

order to transmit the first measured values from the railroad

component to the control center, the railroad component has a

F

transmitter and the control center has a receiver. Instead of

transmission, reference may also be made to transter. The
transmitter and recelver are complementary to one another. The
control center 1s arranged on the line and therefore on land

and 1s arranged, 1n particular, 1n a stationary manner and

remote from the railroad component.

ITn a similar manner to the transmission of the first measured

values, the second measured values may also be transmitted from

the at least one further, second measuring device to the

control center, in particular in a cyclical manner. If first

and second measured values are cyclically transmitted, the

ﬁ

cycle may be identical. In contrast, 1f the second measured

values are recorded by a second measuring device 1n the control

center, transmission appears to be 1rrelevant. Wireless

F

transmission of the second measured values to the control

center is naturally likewlise possible.
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There, the measured values are evaluated using a predefined
algorithm. For this purpose, the control center has, 1n

particular, a controller which 1s suitable for
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~evaluating the first and possibly the second measured values

using the predefined algorithm. The algorithm 1s advantageously

F

in the form of software. This harbors the advantage of simple

and quick adaptation of the algorithm. The algorithm and the
measured values may be held in a memory, as can 1ntermediate
results of the evaluation. The evaluation leads to at least one

result. This at least one result is provided by the control

center.

It is additionally transmitted to a rail vehicle and output

there in predefined form, for example visualized, and/or the

evaluation result is output on the line, in particular 1n the

control center, in predefined form, for example visualilzed.

Alternatively, output for the customer is also possible. The

evaluation result can also be made available wvia the Internet

in order to have recourse thereto from different locations.

-

"fected as a display on a screen, for

Visualization 1s e:

example. In addition to visualization, acoustic output, tactile

feedback and SMS also come into consideration as further output

P

forms. The result of an evaluation of the first and second

measured values using the predefined algorithm may as such

P

assume a plurality of correspondilng

stop signal which is output to the driver of the rail vehicle

-y

forms. It may be a simple

as an acoustic alarm. On the other hand, it may be a diagnosis

or failure prediction for the at least one ralilroad component,

which is output to a maintenance team 1n order to create a

maintenance plan for the railroad component. A service life

prediction is mentioned here as a further example. The method

is suitable for predictive maintenance and 1s thererlore

suitable for making predictions on the 1likelihood of a

i

technical failure of a railroad component and/or for planning

corresponding maintenance intervals 1in order to prevent sald

failure.
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In order to transmit the result from the control center to the

rail vehicle, the control center and the rail vehicle have

transmitting and receiving systems which are complementary to

one another. The results are then wirelessly transmitted from
the control center arranged on the line to the rail vehicle, 1n

particular on a section-by-section basis.

i

In addition to the possibility of locally unrestricted access

to the result, the provision of the result by the control

center has the additional advantage of temporally unlimited

-

access. According to another embodiment, a plurality of results

at different times are stored 1n the control center for a

- N

predefined period and are provided for output. On the one hand,

the memory therefore need not be carried 1n the rail vehicle.

On the other hand, one or more results can also be output on

the basis of events as well as on the basis of the evaluation

result itself or on the basis of states or state changes of the

railroad component. This 1s also referred to as event-

controlled.

If, for example, the evaluation pursues the aim of determining

il

F

ficiency of the railroad

F
—

the instantaneous, safe operational e:

component, the evaluation result may be T“positive” or

“negative”. The result itself is provided by the control center

Jr—

even if it is “positive”. However, the result “positive” 1s not

transmitted and/or output; only a result T“negative” 1s

P

transmitted and/or output, for example 1n the form of a "stop

signal” for the vehicle driver. The output of at least one

result and/or the transmission of at least one result from the

control center to at least one rail vehicle may therefore

depend on the output of the evaluation. In contrast, first

measured values are transmitted from the railroad component to

the control center in a manner free from predefined states oOr

state changes of the railroad component. Therefore, this 1s not

event-controlled transmilission but
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rather is cyclical transmission. The second measured values can

likewise be cyclically transmitted in a simllar manner.

According to another development of the method according to the

F

invention, the railroad network comprises at least one group orf

identical railroad components,

- first measured values for at least one predefined

—

measurement variable being recorded for each of the

identical railroad components using 1in each case at least

one first measuring device of each railroad component,

- the recorded first measured values being transmitted

from the railroad components to a control center arranged

on the line,

- the recorded first measured values being evaluated 1n

the control center using the predefined algorithm, and

pr—

- at least one result of the evaluation being provided by

the control center for output.

As simple evaluation using the predefined algorithm, the

measured values from the identical rallroad components are

compared with one another 1n the control center. A defective

state of one of the identical railroad components can then be

ﬁ P

inferred if a measured value of the railroad component di:

fers

from the other measured values of the other identical railroad

components at least by a predefined amount.

The measured values for the identical railroad components,

which are compared with one another, are recorded at the same

time, 1n particular.

According to another development, a signal 1is output 1if a

p— -
P AN

fers from the other

measured value of a railroad component dui:

measured values of the other identical railroad components by

at least the predefined first amount. The signal may ‘assume,

P

for example, the form of an
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acoustic alarm or a visual display. Another signal generates,

for example, a deadline within a predefined time limit 1n a

maintenance timetable for the railroad component.

In order to compare the measured values from the 1ldentical

railroad components, the following method steps may be carried

out, for example, in the control center:

= storing the first measured values transmitted from the

railroad components to the control center,

- calculating spacings between the first measured values,

= comparing the spacings with the predefined first amount.

A defective state of a first railroad component is inferred and

-

c1rst

a signal 1is possibly output if the spacing Dbetween a

measured value of the first railroad component and a first

measured value of a further, identical, second railroad

component exceeds a predefined first amount.

In addition to simply determining the spacings between the
individual, simultaneously recorded first measured values of

the identical railroad components, many other algorithms are

conceivable in order to detect a difference between at least

one measured value and the other measured values. Known

algorithms for this purpose are, for example, the determination

of the individual residuals for a model function obtalned by

ﬁ

the least squares method, the determination of the individual

differences from the expected value and further statistical

analysis models.

Furthermore, a plurality of amounts may Dbe predefined in order

g i—
—

to draw different conclusions 1n the event oI a difference and

to output corresponding results, if necessary. 11 at least one

first measured value differs by a first amount, only

maintenance to be carried out can be displayed; in contrast, 1in

p—

the case of a difference by a second amount, imminent
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F
—

failure of the corresponding railroad component can Dbe

-

displayed and a warning of this can be given using a signal.

According to another development, at least the first amount 1is

' g

predefined on the basis of the further, second measured values

for the measurement variable and/or for one or more further
measurement variables, which further, second measured values
are recorded using the at least one further, second measuring

e

device which 1is independent of the railroad components and

therefore also independent of the operating states of the
railroad components, and which further, second measured values
are also naturally recorded independently of the operating

P

states of the identical railroad components.

Measurement variables for which first measured values and/or

second measured values can be recorded are, for example, speed,
rotational speed, current and/or voltage, temperature, pressure
or acceleration. Corresponding measuring devices should Dbe

provided in a comparable manner. Rotational speeds and/or

temperatures can be recorded, for example, by motors,

fransmissions or wheels.

According to one illustrative example, the spacings between the

individual first measured values of the 1identical railroad

components for the measurement variable which characterizes the

—
—

operating states of the railroad components are calculated. It

the measurement variable 1S the temperature and the

corresponding first measured values are recorded for the
identical railroad components which are each positioned at

comparable locations in the railroad network, the predefined

first amount is independent of an ambient temperature of the

railroad components since, with a rising ambilent temperature,

311 measured values for the identical railroad components are

F

likewise shifted upward. However, if the identical rallroad

components are positioned at highly different locations 1n oOr

on the railroad network, the ambient temperature may
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have an 1nfluence on the first measured values of the

temperature of the individual railrocad components. The first

ﬁ

measured values of the temperature of a first railroad

F
—

component may be significantly raised, 1in the <case oI a

substantially higher ambient temperature around the first

railroad component, 1in comparison with a second railroad

i

component 1in the <case of a substantially lower ambilent

temperature around the second rallroad component. In addition,

it is also possible to take into account measured values for

other measurement variables. For example, the temperature of a
railroad component arranged in the open 1is substantially
dependent on the solar radiation in contrast to a railroad

component which is arranged in the shade but 1is otherwilse

identical. At least one first amount or further amounts may be

predefined for each first measured value for the predefined

measurement variable of the identical railroad components on

—

the basis of second measured values for one or more further

F

measurement variables and/or on the basis of measured values

for the same measurement variable which are recorded

independently of the identical railroad components. The first

amounts may therefore differ from one another from measured

value to measured value for the predefined measurement variable

of the identical railroad components and/or from associlated

railroad component to railroad component.

If identical railroad components now each have two temperature

sensors, a first temperature sensor at a first location 1n each

.

railroad component and a further, second temperature sensor at

F
pver

"rom the first location,

L.l

ferent

3 second location, which 1s dai:

in each railroad component, only the first measured values from

the first temperature sensors may be compared with one another

and, in a similar manner, the first measured values from the

second temperature sensors. However, this 1s not absolutely

necessary. All first measured values for the predefined

measurement variable and, as already stated above, also

further, second measured values for the same and/or other
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measurement variables may likewise be compared with one another

—
—

in order to infer a defective state of a railroad
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component by comparing second measured values for further

measurement wvariables with the first measured values for the

predefined measurement variable 1n order to derive the

predefined first amount therefrom.

As already stated, not only the first measured values for the

ldentical railroad components, which are compared with one
another, but also the second measured values are recorded at

the same time. This does not exclude outliers of a measurement

series being filtered out from successlve measured values or

the measurement series beling smoothed.

F

The central evaluation of the measured values from a plurality

—

of railroad components means that a malntenance sequence for

the railroad components can be very easily stipulated.

A railroad component for carrying out the method according to

the invention therefore comprises at least one first measuring

device for recording first measured values of at least one

measurement variable and at least one transmitter for
transmitting the measured values from the railroad component to

the control center. A measuring sensor 1s consldered to be an

equlvalent designation for a measuring device.

A further measuring point which 1s 1independent of the railroad

component comprises at least one further, second measuring

device for recording further, second measured values which are

independent of the operating state of the railroad component

and a transmitter for transmitting the measured values from the

wl—

further measuring point to the control center. In a

development, the at least one further, second measuring device

is arranged at a distance from the at least one railroad

component. In this case, the distance 1s selected to be so

p

large that the second measured values are 1independent of the

operating state of the railroad component and, as a result, are
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independent of the values of the first measured values, 1in

particular.

In contrast, a control center for carrying out the method

—

according to the invention comprises at least one receiver for
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transmitting the measured values from the railroad component to

the control center and at least one controller for evaluating

the first measured values using a predefined algorithm taking

- 4

1nto account the further, second measured values. If

appropriate, the controller 1is suitable for evaluating the

first and second measured values using the predefined

algorithm.

In a development, the controller is suitable for evaluating the

first measured values using algorithms which are different from

P

one another. The algorithms are in the form of software, for

example. They can be easily replaced and/or changed. The

controller may in future be suitable for processing further,

second measured values which are recorded using the further,

second measuring devices which are independent of the raillroad

component.

A system or an apparatus for carrying out the method according

to the invention is formed from at least one railroad component

of the type mentioned, a measuring point of the type mentioned

p—

and at least one control center of the type mentioned. It may

also comprise at least one memory which stores the algorithms

and which can be accessed by the controller. It may also have

at least one means, for example an input device, 1n particular

a so-called man-machine interface, for changing the predefined

algorithm. The controller is then suitable for evaluating the

first and second measured values using algorithms whilich are

different from one another.

The invention allows numerous embodiments. It 1s explained 1n

more detail using the following figures which each 1llustrate

an exemplary configuration. Identical elements in the figures

are provided with identical reference symbols.
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Fig. 1 schematically shows a system comprising two railroad

components, a rail vehicle and a control
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center for carrying out the method according to the

lnvention,

fig. 2 shows a trend analysis.

Fi1g. 1 schematically 1llustrates a system comprising a railroad

network, a ralil vehicle 1 and a control center 2.

The rail vehicle 1 has different or i1dentical vehicle

components and at least one second measuring device 3, 4 1n

each case for recording second measured values for at least one

predefined measurement variable for each vehicle component, for

example a speedometer for recording the current speed of the
rail vehicle 1. The rail vehicle 1 also comprises a transmitter

5 for transmitting the second measured values to the control

—t

center 2. The second measured wvalues are transmitted from the

second measurlng devices 3, 4 to the transmitter 5 via a data

bus 1n the rail vehicle 1.

The control center 2 1n turn comprises a recelver 6 for

recelving the measured values from the rail vehicle 1. It goes

without saying that the transmitter 5 and the receiver 6 are

compatible with one another. In this case, the receiver 6 1S

11llustrated as a base station of a mobile radio network

arranged at a distance from the control center 2. The

pr—
p—

stationary control center 2 therefore has a multiplicity of

possible receivers. The measured values transmitted from the

rail wvehicle 1 to the receiver 6 are transmitted, 1n this

exemplary configuration, from the receiver 6 to the at least

one controller 7 in the control center via the Internet for the

purpose of comparing the measured values.

In addition to the measured values for the vehicle components,

which are recorded by the second measuring devices 3, 4, first

ﬁ

measured values are taken 1nto account by the controller /7 for

S

the purpose of the evaluation.
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In this case, the first measured values are recorded from the

i

infrastructure of the rail vehicle 1, 1n particular from the

track and the catenary, by first measuring devices 8, 9 and are

transmitted to the control center 2 using further transmitters

10, 11. All of the first measured values are transmitted 1in

encrypted form, 1n particular. However, further, possibly

unencrypted second measured values, for example relating to the

weather, can also be 1ncluded 1n the evaluation and can be

taken 1nto account as a result. In this case, the reference

symbol 12 outlines additional measured value sources, for

example a weather service. For the rest, RDIT* stands for Remote

Data Transfer.

Fig. 2 uses a graph to illustrate a simple trend analysis as an

F

example of an algorithm for evaluating measured values. A

p— gr—

temporal profile of a motor current of a motor for opening and

closing a switch as a railroad component 1s plotted over
successive swilitch opening cycles. The measured values for three

switch opening cycles 16, 17 and 18 are evaluated 1in the

control center. A motor current profile 19 can be predicted for
the next switch opening cycle. Additionally or alternatively, a

trend (illustrated by the straight line 20) can be calculated.

If a threshold value 21 1is predefined, 1n particular on the

basis of further, second measured values which are not

Sl

g

considered any more closely here, the exceeding of which by the

motor current indicates a defective state of the switch, the

result of the trend analysis 1s that the motor current 1s

likely to exceed the threshold value in the next switch opening

cycle. This can be output as the evaluation result. However,

P

the evaluation could further advise the shutdown of the switch

P
p—

in order to avoid damage and/or could enter the maintenance of

the switch in a maintenance plan. The output of the evaluation

result may also involve the switch being automatically

deactivated without the assistance of personnel.
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Patent claims

1. A method for diagnosing the operating state of at least

one rallroad component of a rallroad network for rail

transport, which railroad component comprises at least one

first measuring device for recording first measured values

P

of at least one measurement variable for describing the

operating state of the railroad component, characterized

by the following method steps of:

- recording the first measured values using the first

measuring device,

- recording further, second measured values which are

independent of the operating state of the railroad

component using at least one further, second measuring

device,

- transmitting at least the first of the measured values

to a control center arranged on the line,

- evaluating at least the first measured values 1in the

control center using a predefined algorithm taking 1into

account the second measured values, and

P

-  providing at least one result of the evaluation for

output.

2. The method as claimed in claim 1, characterized 1in that
the evaluation result is transmitted to a rail vehicle,

and in that the evaluation result 1s output on the rail

vehicle.

g

3. The method as claimed 1n either of claims 1 and 2,

characterized in that the evaluation result 1s output on

the line.

4 . The method as c¢laimed 1in one of <c¢claims 1 to 3,

characterized 1n that the first measured values are

cyclically transmitted to the control center.
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The method as claimed in one of claims 1 to 4,
characterized 1in that the first measured values are

wirelessly transmitted to the control center.

The method as claimed in one of <c¢laims 1 to S,

characterized in that the predefined algorithm 1s suitable

P

for a trend analysis of the first measured values.

The method as claimed in one of c¢laims 1 to o6,

characterized in that the measurement variables for which

first and/or second measured values are recorded are

selected from a group of the following measurement

p

variables: speed of the rail vehicle, acceleration of the

F

rail vehilcle, rotationa. speed of a drive motor,

electrical motor current, electrical voltage of a motor,

thermodynamic temperature of a transmission.

A system for diagnosing the operating state of a railroad

component, comprising at least one railroad component, at

least one control center and at least one further

measuring point, which railroad component comprises at

least one first measuring device for recording first

r— g

measured values of at least one measurement variable for

describing the operating state of the railroad component

and at least one transmitter for transmitting the first

measured values from the railroad component to the control

center, and which measuring point comprises at least one

further, second measuring devilice for recording further,

second measured values of at least one measurement

~
e

variable which are independent of the operating state oOrf

the railroad component, and which control center comprises

2t least one receiver for transmitting the first measured

P

values from the first measuring device of the railroad

component to the control center and at least one

controller for evaluating the first measured values using
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L

a predefined algorithm taking 1into account the second

measured values.
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Ny,

9. The system as claimed in c¢laim 8, characterized in that
the controller 1s sultable for evaluating the first

measured values using a plurality of predefined algorithms

which are different from one another.

10. The system as claimed 1n either of c¢laims 8 and 9,
characterized 1n that the at least one further, second

measuring device 1s arranged at a distance from the

rallroad component.
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