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SBB monitors Swiss railways with imc measurement systems

Application area: rail > stationary > monitoring

The SBB has developed stationary wheel-load checkpoints that can automatically acquire key data from
a passing train in real time. With the help from imc, these checkpoints are equipped with high-precision
strain gauge bridge amplifiers, as well as an industrial PC according to customer specifications.

The system is designed to acquire safety-relevant load data, such as axle overloading and cargo shifting.
It also recognizes flat spots on the wheels.

The measurement data is analyzed in real time and — if necessary — steps are taken to ensure safer and
more secure railway travel. For example, trains can be instructed to slow down or even stop completely.
In addition, condition-based maintenance can be arranged.
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The goal: safer railways

Rail traffic is generally very safe. But when prob-
lems do occur, there can be a lot at stake - from
massive damage to loss of life.

Railway companies are therefore investing heavily
in technical security measures to ensure the safe
and efficient operation. The ideal railway monitor-
ing system:

e runs 24 hours a day, 7 days a week
e worksin real time
e s largely automated

e reliably detects technical problems before
they turn into dangerous situations.

Through an extensive and close-knit network, sta-
tionary measurement systems attached directly to
the train track measure relevant physical charac-
teristics of passing trains travelling at normal oper-
ating speeds. The measurement data is then
transmitted directly to the control room and eval-
uated. If there are relevant deficiencies detected,
immediate action is taken — for example, trains will

need to slow down or stop.

This automated railway monitoring system in Swit-
zerland has been consistently expanded, devel-
oped and networked by SBB.

Part 1: wheel-load checkpoints

Essential parts of this expansion are the wheel load
checkpoints. Safety-critical load data are acquired
and controlled as:

e the maximal permissible axle load

® the maximal permissible right/left load ratio
(unbalanced load)

e deviation from the declared overall weight

The wheel-load checkpoints developed by the SBB
are equipped with strain gauges attached to the
left and right sides of the track and are connected
to the imc CRONOSflex modular measurement
system. It is set up with two 8-channel bridge am-
plifiers and a universal amplifier for acquiring tem-
peratures.

imc CRONOSflex measurement system

The fully synchronous measurement within the
device and its complex real-time signal processing
qualify this imc measurement system to be used
for an operation that monitors safety.

The measurement system acquires data to detect:
® |oad shifting
e axle overloading
e flat spots on the wheels

From the integrated real-time signal analysis per-
formed in the device itself to the calculation of
complex variables, the acquired primary data are
thus reduced, by compressing and enriching, in
terms of their complex “informational content”.

Part 2: the overall system

Because of the multiple networking and communi-
cation possibilities, the wheel load checkpoints can
be easily and comfortably integrated into the exist-
ing overall railway monitoring system. In this way,
the SBB currently has 20 wheel-load checkpoints
set up in Switzerland.

Another benefit to the SBB is that the overall de-
velopment and maintenance of the system are
taken care of by only two partners. The measure-
ment hardware, including the IT component, is
completely overseen by imc and the software side
by a secondary partner of the SBB. This ensures
effective communication and fast response times.
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Conclusion

The SBB operates 20 wheel-load checkpoints that
allow for automated monitoring of all the trains on
the Swiss rail network. The quality of the primary
acquired measurement signals — for example with
resolution, precision and bandwidth — could be
improved over previously used methods using imc
measurement technology: the achieved resolution,
for example, is improved tenfold. As a result, a
more accurate diagnosis can be provided, thus,
increasing the quality of the available information.

The goal was achieved: The trains are safer, have
fewer breakdowns and save time and money for
the SBB and their customers.

Limiting the responsibility for the entire system to
just two partners resulted in effective implementa-
tion with shorter reaction times.
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Technical Realization

e imc CRONOSflex — PC independent, de-
centralized, distributable measurement
system with direct online analysis of
measurement data.

e Software integration via imc DEVICES and
imc COM

e Measurement PC; custom-made accord-
ing to customer specifications

e 20 nodal points
® Each nodal point:
o imc CRONOSflex

o Two 8-channel strain gauge
bridge amplifiers

o One universal measurement
amplifier for temperature acqui-
sition



Additional information:

imc MeBsysteme GmbH

Voltastr. 5
13355 Berlin, Germany

Telephone: +49 (0)30-46 7090-0
Fax: +49 (0)30-46 31 576
E-Mail: hotline@imc-berlin.de
Internet: www.imc-berlin.com

For over 20 years, imc MeRsysteme GmbH has
been developing, manufacturing and selling hard-
ware and software solutions worldwide in the field
of physical measurement technology. Whether in a
vehicle, on a test bench or monitoring plants and
machinery — data acquisition with imc systems is
considered productive, user-friendly and profita-
ble. So whether needed in research, development,
testing or commissioning, imc offers complete
turnkey solutions, as well as standardized meas-
urement devices and software products.

imc measurement systems work in mechanical and
mechatronic applications offering up to 100 kHz
per channel with most popular sensors for measur-
ing physical quantities, such as pressure, force,
speed, vibration, noise, temperature, voltage or
current. The spectrum of imc measurement prod-
ucts and services ranges from simple data record-
ing via integrated real-time calculations, to the
integration of models and complete automation of
test benches.

Founded in 1988 and headquartered in Berlin, imc
MefRsysteme GmbH employs around 160 employ-
ees who are continuously working hard to further
develop the product portfolio. Internationally, imc
products are distributed and sold through our 25
partner companies.

Terms of use:

IMC

imc Test & Measurement GmbH

Max-Planck-Str. 22 b
61381 Friedrichsdorf, Germany

Telephone: +49 (0)6172 59675-0

Fax: +49 (0)6172-5967-222
E-Mail: hotline@imc-frankfurt.de
Internet: www.imc-frankfurt.de

imc Test & Measurement GmbH is a system house
that offers products and services for measurement
applications. Our team of about 40 proven experts,
having mainly backgrounds in engineering or sci-
ence, work to realize customer-oriented and appli-
cation-specific solutions on the subject of "electri-
cal measurement of physical quantities."

imc Test & Measurement GmbH markets the rec-
ognizably innovative and powerful hardware and
software products from their strategic partner, imc
MeRsysteme GmbH, Berlin.

We complement these products with our compre-
hensive engineering services. These range from
design, consulting and sales, with pre-and after-
sales service, as well as customer and application-
specific extensions, system integration, commis-
sioning, training, rental of measuring systems,
personnel contracting and much more.
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