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Foreword

This European Standard was prepared by SC 9XC, Electric supply and earthing systems for public transport
equipment and ancillary apparatus (fixed installations), of Technical Committee CENELEC TC 9X, Electrical and
electronic applications for railways.

The text of the draft was submitted to the formal vote and was approved by CENELEC as EN 50317 on
2002-04-01.

The following dates were fixed:

- latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2003-04-01

- latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2005-04-01

This European Standard has been prepared under a mandate given to CENELEC by the European
Commission and supports the Interoperability Directive, 96/48/EC.
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1 Scope

This European Standard specifies the functional requirements for output and accuracy of measurements of
the dynamic interaction between pantograph and overhead contact line.

2 Normative references

This European Standard incorporates, by dated or undated reference, provisions from other publications.
These normative references are cited at the appropriate places in the text, and the publications are listed
hereafter. For dated references, subsequent amendments to or revisions of any of these publications apply
to this European Standard only when incorporated in it by amendment or revision. For undated references
the latest edition of the publication referred to applies (including amendments).

EN 50206-1 Railway applications - Rolling stock — Pantographs: Characteristics and tests —
Part 1: Pantographs for main line vehicles

3 Definitions

For the purpose of this standard, the following definitions apply:

3.1
pantograph head
pantograph equipment comprising the contact strips and their mountings

3.2
contact point
point of mechanical contact between a contact strip and a contact wire

33
working area of pantograph head
lateral and vertical range of possible contact points on the contact strips during normal operation

3.4
contact force

vertical force applied by the pantograph to the overhead contact line. The contact force is the sum of the
forces of all contact points

3.5

mean force

Fu

statistical mean of the contact force

3.6

static force

mean vertical force exerted upward by the collector head on the contact wire, and caused by the pantograph
raising device, whilst the pantograph is raised and the vehicle is at standstill

[EN 50206-1]

3.7
aerodynamic force
additional vertical force applied to the pantograph as a result of air flow around the pantograph assembly
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3.8
quasistatic force
sum of static force and aerodynamic force at the particular speed

3.9
tension length
distance from one termination point of the overhead contact line to the next

3.10
control section
representative part of the total measuring length, over which the measuring conditions are controtled

3.11
pantograph current
current that flows through the pantograph

3.12

arcs

arcing

flow of current through an air gap between a contact strip and a contact wire usually indicated by the
emission of intense light

3.13
nominal current
current that flows through one pantograph for nominal power of train

3.14
percentage of arcing
NQ
is given by the following formula:
Xt
NQ =—2-x100 (1)
ttotal
where
tare is the duration of an arc lasting longer than 1 ms
total is the measuring time'with a’current/greater than 30 % of the nominal. current

The result, given in %, is a characteristic for a'given speed of the vehicle.

4 Abbreviations and symbols

d is the distance between arc sensor and light source (contact strip)
Fapplicd is the force applied to pantograph head

Frneasured is the force measured

fi is the actual frequency

fa is the maximum frequency
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N is the minimum frequency

n is the number of frequency steps

X is the power density of the smallest arc that can be detected

y is the calibration distance between arc sensor and light source
5 General

The measurement of the interaction of the contact line and the pantograph is intended to prove the safety
and the quality of the current collection system. Results of measurements of different current collection
systems shall be comparable, to approve components for free access within Europe.

NOTE Measured values are also required for validation of simulation programs and other measurement systems.

To check the performance capability of the current collection system at least the following data shall be
measured:

- the contact force or percentage of arcing;
- the contact wire uplift at the support as the pantograph passes.

In addition to the measured values, the operating conditions (train speed, location, ...) shall be recorded
continuously and the environmental conditions (rain, ice, temperature, wind, tunnel, ...) and test configuration
(parameters and arrangement of pantographs, type of overhead contact system, ...) during the measurement
shall be recorded in the test report. This additional information shall ensure a repeatability of the
measurement and a comparability of the results.

6 Measurement of contact force

6.1  General requirements

The measurement of contact force shall be carried out on the pantograph with force sensors. The force
sensors shall be located as near as possible to the contact points.

The measurement system shall measure forces in the vertical direction, without interference from forces in
other directions.

The measurement deviation of the.force/sensors caused by the temperature: shall be less than 10 N (for the
sum of the force of all sensors) under all measuring conditions,

For pantographs with independent contact strips each contact strip shall be measured separately.
The measurement system’shall besimmune'to electromagnetic/interference:
The maximum error of the measurement system shall be less than 10 %.

6.2 Influence of the measurement system

The measurement system shall not have any effects on the measured force which could change the result by
more than 5 %.

NOTE The most important influence for distortion of the result by the measurement system are aerodynamic forces on the
measurement equipment. This distortion can be checked by carrying out aerodynamic tests with and without the measurement system.
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6.3 Inertia correction

The inertia forces due to the effect of the mass between the sensors and the contact point shall be corrected.
This shall be stated in the measurement results.

NOTE This can be done by measurement of the acceleration to these components.

6.4 Aerodynamic correction

A correction shall be applied to allow for the influence of aerodynamic forces on the components between
sensors and the contact points.

Aerodynamic tests shall be carried out to establish the aerodynamic corrections.

NOTE 1 The aerodynamic influence can be checked by a tethered test on line.

Aerodynamic tests shall be carried out with nominally the same configuration (contact wire height, train
configuration, measurement equipment, environmental conditions, ...) as during the measurement of contact
force.

NOTE 2 The aerodynamic test may be carried out during a line test.

6.5 Calibration of the measurement'system

The measurement system shall be laboratory tested to check the accuracy of the measured force. This test
shall be carried out for the complete pantograph fitted with the complete force measurement devices and any
accelerometers, the data transfer system (telemetry, optical systems) and ampilifiers.

The ratio between the applied and the measured forces (the transfer function of the pantograph and
instrumentation) shall be determined by a dynamic excitation of the pantograph, at the pantograph head for a
range of frequencies. .

NOTE 1 If a sinusoidal force is used, an amplitude (peak to peak) of 30 % of the static force gives representative results.

The tests shall be carried out for the two cases: .
- the force being applied centrally to the pantograph head,;

- the force being applied 250 mm from the centre line of the pantograph head, if possible. Otherwise the
point of force application shall be as close as possible to this value. If another value is used, it shall be
noted in the test report.

The test shall be carried out with the pantograph head at the height of interest.

This test shall be carried out with the mean force equal to the static force. If the pantograph contact force
increases with speed, the test shall also be carried out at the maximum quasistatic force.

Measurements of the applied force and the measured force'shall"be taken-at frequencies up to 20 Hz in
0,5 Hz steps, with reduced intervals“at 'resonant frequencies.” The frequency steps near the resonant
frequencies shall be specified.

NOTE 2 The transfer function is a continuous function with greater variations close to the resonant frequencies. The reduction of the
frequency steps near the resonant frequencies is necessary.



	Äáł‡üÈÙH�ƒł]•Bß†Ñ—˙€�ìY1;n¡Oñ}Í«Ý�<p:´x¦«§k¯‡UW]o§«�ŠàoÈ’}¸&Ÿ6ıs�;~Ö‰Ñ•?�Ã¼n
�ââ

