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European foreword

This document (prEN 50317:2024) has been prepared by CLC/SC 9XC, “Electric supply and earthing systems
for public transport equipment and ancillary apparatus (Fixed installations)”, of CLC/TC 9X, “Electrical and
electronic applications for railways”.

The following dates are proposed:

+ latest date by which the existence of this (doa) dor + 6 months
document has to be announced at national
level

» latest date by which this document has to be (dop) dor + 12 months

implemented at national level by publication of
an identical national standard or by

endorsement

» latest date by which the national standards (dow)  dor + 36 months
conflicting with this document have to be (to be confirmed or
withdrawn modified when voting)

This document will supersede EN 50317:2012 and all of its amendments and corrigenda (if any).
prEN 50317:2024 includes the following significant technical changes with respect to EN 50317:2012:
— changed definitions for “collector head” replaced by “pantograph head” (3.1);

— changed definitions for “total mean uplift force” replaced by “mean cord force” (3.1);

— new definition “expansion length” (3.1);

— changed definitions “arcing” (3.1);

— added definition for “nominal voltage”, “electrical clearance” (3.1);
— new definition “reference threshold”, “measurement threshold” and “reference distance” (3.1);
— updated abbreviation lists (now 3.2);
— minimum conditions recorded for measurements (Clause 4);
— more detailed explanation of measurement of cord forces (Clause 5);
— measurement of contact force (Clause 6);
— updated requirements for definitions of requirements;
— aerodynamic influence, Inertia correction force, Aerodynamic correction force;
— definition of Dynamic laboratory test of the instrumented pantograph;
— updated requirements for of measurement results, control section possible acceptable exceptions;
— measurement of displacement (Clause 7);
— uplift at the support how to achieve representative results;

— measurement of times during pantograph lowering (7.5);

— measurement of arcing (Clause 8);
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67 — removed wavelength 323 nm — 329 nm;

68 — reference threshold values from note to normative;

69 — more detailed definition of control section and possible acceptable exceptions;

70 — more detailed definition of Adjustment of threshold for the measurement distance.

71 This document has been prepared under a standardization request addressed to CENELEC by the European
72 Commission. The Standing Committee of the EFTA States subsequently approves these requests for its
73 Member States.
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1 Scope

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

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content constitutes
requirements of this document. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

EN 50318:2018," Railway applications - Current collection systems - Validation of simulation of the dynamic
interaction between pantograph and overhead contact line

EN 50206-1:2010, Railway applications - Rolling stock - Pantographs: Characteristics and tests - Part 1:
Pantographs for main line vehicles

EN 50119:2020, Railway applications - Fixed installations - Electric traction overhead contact lines

3 Terms, definitions and abbreviations

3.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
ISO and IEC maintain terminology databases for use in standardization at the following addresses:

— IS0 Online browsing platform: available at https://www.iso.org/obp
— |EC Electropedia: available at https://www.electropedia.org/

3.1.1

pantograph head

pantograph pan

part of the pantograph comprising the contact strips and their mountings, horns and possibly a suspension

[SOURCE: IEC 60050-811:2017, 811-32-09]

31.2
working area of pantograph head
lateral and vertical range of possible contact points on the contact strips during normal operation

3.1.3
contact point
point of mechanical contact between a contact strip and a contact wire

314
contact force
<for a pantograph> vertical force applied by the pantograph to the contact wire(s)

Note 1 to entry: The contact force is the sum of forces of all contact points of a pantograph.

Note 2 to entry: The contact force is measured perpendicular to the contact plane.

" As impacted by EN 50318:2018/A1:2022
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3.15
mean contact force
F,

m
statistical mean value of the contact force

Note 1toentry F,, is formed by the static and aerodynamic components of the pantograph contact force.

Note 2 to entry  This mean value can be assessed by simulation or measurement over a specified time or distance.

3.1.6
static contact force
vertical force exerted upward by the pantograph head on the overhead contact line at standstill

3.1.7

aerodynamic force

additional vertical force applied by the pantograph as a result of air flow around the pantograph assembly,
depending upon speed

3.1.8
aerodynamic correction force
difference between the sum of cord forces and the sum of sensors forces

3.1.9
inertia correction force
inertia of mass between force sensors and the contact point

3.1.10

standard deviation of contact force

o

square root of the sum of the square errors divided by the number of output values minus 1

3.1.11
statistical minimum of contact force
value of contact force represented by F,, — 3 ¢

3.1.12
statistical maximum of contact force
value of contact force represented by F\,, + 3 ¢

3.1.13
cord force
measured force in a cord restraining a contact strip at a defined height

3114

mean cord force

statistical mean value of cord force measured at the pantograph head, the latter not touching the contact line,
being equal to the sum of static contact force and the aerodynamic force caused by the air at the considered
speed for a given height of contact points

3.1.15

transfer function magnitude

magnitude of the ratio between the measured and applied forces of the pantograph and instrumentation
determined by a dynamic excitation of the pantograph, at the pantograph head for a range of frequencies

3.1.16
tension length
length of a flexible overhead contact line between two terminating points

[SOURCE: IEC 60050-811:2017, 811-33-61, modified — “flexible” has been added]
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3.1.17

expansion length

<of a rigid overhead contact line> length of a rigid overhead contact line between two terminating points or
expansion joints (dilatation joint)

3.1.18

expansion joint

dilatation joint

<of a rigid overhead contact line> joint connecting two expansion length of a rigid overhead contact line

3.1.19

control section

representative part of the total measuring length, over which the measuring conditions are compliant with
specified conditions

3.1.20
pantograph current
current that flows through the pantograph

31.21

arcing

arc

luminous discharge of electricity across an insulating medium, usually accompanied by the partial volatilization
of the electrodes

Note 1 to entry: A complete sinusoidal current half-cycle is not considered to be an arcing half-cycle.
[SOURCE: IEC 60050-442:2019, 442-05-65, modified, “arcing” used as preferred term]

3.1.22

sensitivity curve

relationship between the power density of the arc in pW/cm? and the response of the detector in volts within
the spectral range of interest

3.1.23

nominal current

current that flows through one pantograph for nominal power of a tested train at the nominal voltage of the
traction power supply system

3.1.24

nominal voltage

<of an electrical installation> value of the voltage by which the electrical installation or part of the electrical
installation is designated and identified

[SOURCE: IEC 60050-826:2022, 826-11-01]

3.1.25

electrical clearance

<of a contact line> minimum distance in air permitted between fixed structures and parts energized at contact
line voltage

Note 1 to entry: The distance in air is used to provide functional insulation or basic insulation.
[SOURCE: IEC 60050-811:2017, 811-09-05]

3.1.26

threshold

X

surface power density generated by the smallest arc that can be detected at measurement distance
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