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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. It was submitted to the formal vote and was approved by CENELEC
as EN 50122-3 on 2010-10-01.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN and CENELEC shall not be held responsible for identifying any or all such patent rights.

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) 2011-10-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2013-10-01

This draft European Standard has been prepared under a mandate given to CENELEC by the European
Commission and the European Free Trade Association and covers essential requirements of EC Directives
96/48/EC (HSR), 2001/16/EC (CONRAIL) and 2008/57/EC (RAIL). See Annex ZZ.

SEK Svensk Elstandard



-3- EN 50122-3:2010

Contents

T T o o PPN 5
2 NOrmative referenCes.......ccviiiiiiri i 5
3  Terms and definitionNs .....cccceeiiciiiiir e —————————————— 6
4 Hazards and adverse effects.........ccciviiiiiiiiiii e ————— 6
o B C =0T - | O PP UP PP UUPPPRROPRN 6
4.2 Electrical Safety Of PEISONS.....cciiii ittt e e e e e e e e e s e et e e e e e e e s sesnnbeeaeeeeeaanns 6
5 Types of mutual interaction to be considered ............ccccmiiiiiiiiniic e —— 6
ST B € 7T =T = | T PP PSP TP POPPPTON 6
SV A € - 1AV o 1ol oo 10T o] 1o o I USRI 7
TR B N\ o g e =1 V7= T o (ol oo 1H o] 1 o [F S RPN 7
6  Zone of mutual iNteraction ..o ———————————————— 8
L I C 1= 1= = RO PPT 8
G0 N O 8
G T N PRSPPI 8
7 Touch voltage limits for the combination of alternating and direct voltages............cccceenrirnrininennn. 9
A B € T=T 1= = | O PP P PP PSP UPPOPPPTON 9
7.2 Touch voltage limits for [ong-term CoNditioNS .............oueiiiiiiiiiieee e 9
7.3 A.C. system short-term conditions and d.c. system long-term conditions..............cccccccoevivrieeen.n. 10
7.4 A.C. system long-term conditions and d.c. system short-term conditions..............cccccccoeviininnnn.n. 11
7.5 A.C. system short-term conditions and d.c. system short-term conditions .............ccccccceeviieernnn 12
7.6  Workshops and similar [0CAtIONS ..o e 12
8 Technical requirements and measures inside the zone of mutual interaction............cccccccrvrrrnnnne. 13
I I € 1= 1= - | PP 13
8.2 Requirements if the a.c. railway and the d.c. railway have separate return circuits...................... 13

8.3 Requirements if the a.c. railway and the d.c. railway have common return circuits and use
the SAME rACKS ...ttt e s e s n e 15
8.4  System separation sections and system separation stations.............cccccceveei i, 16
Annex A (informative) Zone of mutual interaction..........cccccoiciiiiinni e ———— 17
F N B [ 011 oo [ o1 1] o IO SO P PP PPPPRPOPPRPR 17
A2 A.C. SYSEEIM @S SOUICE ... .uuueiiieeeie ittt eee e e e e e et te et e e e e e e se e teeeeaeeeesaabasaeeeaeeasaassssaeeeaeeeaasssssaeaesaeannns 17
A3 D.C. SYSEIM @S SOUICE. ....eiiiiuiiiiie ittt ettt b et e e s bt e e e s b et e e s abe e e e s nbe e e e s annneee s 21
Annex B (informative) Analysis of combined VOItages .........cccoccccccmmmmiiiiiincccccecerrr s 22
Annex C (informative) Analysis and assessment of mutual interaction .........cccccoeeriiiiccccirn s 27
L2 B € 1= 1= - PP PRSP 27
C.2  Analysis of mutual INteraction ............cueiii i 27
C.3 System configurations to be taken into consideration ...........cccooeiii i 27
Annex ZZ (informative) Coverage of Essential Requirements of EC Directives.........cccccvvcminniiereninianen 28
BibliOgraPRY .. 29

SEK Svensk Elstandard



EN 50122-3:2010 —4-

Figures
Figure 1 — Maximum permissible combined effective touch voltages (excluding workshops and similar

locations) for Iong-term CONAItIONS .........coiiiiiii et 10
Figure 2 — Maximum permissible combined effective touch voltages under a.c. short-term conditions

and d.C. [0NG-terM CONAILIONS .........ueiiiiiiiei e ere e e e b e e e 11
Figure 3 — Maximum permissible combined effective touch voltages under a.c. long-term conditions

P=TaTo lo MR- o g o (=Y o I 7] Lo 11T o - SR 12
Figure 4 — Maximum permissible combined effective touch voltages in workshops and similar locations

excluding Short-term CONAITIONS ... ...uuiiiiiiiiiiii e eaaeeaeeaeassasasnensnensssnsnssssnsnsnsnsnrnnns 13
Figure 5 — Example of where a VLD shall be suitable for both alternating and direct voltage ....................... 14
Figure A.1 — Overview of voltages coupled in as function of distance and soil resistivity |..............cccoccs 18
Figure A.2 — Overview of voltages coupled in as function of distance and soil resistivity Il ........................... 19
Figure A.3 — Relation between length of parallelism and zone of mutual interaction caused by an a.c.

=T 1= PSPPI 20
Figure B.1 — Definition of combined peak VOItage ............occuiiiiiiiii e 23
Figure B.2 — Overview of permissible combined a.c. and d.c. voOltages ........cccoccveiiiiiiiiiiiii e 24

Figure B.3 — Overview of permissible voltages in case of a duration = 1,0 s both a.c. voltage and d.c.
17701 2= (o = PRSP 25

Figure B.4 — Permissible voltages in case of a duration 0,1 s a.c. voltage and a duration 300 s d.c.
170 1 2= o = SO SP 26

SEK Svensk Elstandard



-5- EN 50122-3:2010

1 Scope

This European Standard specifies requirements for the protective provisions relating to electrical safety in
fixed installations, when it is reasonably likely that hazardous voltages or currents will arise for people or
equipment, as a result of the mutual interaction of a.c. and d.c. electric traction systems.

It also applies to all aspects of fixed installations that are necessary to ensure electrical safety during
maintenance work within electric traction systems.

The mutual interaction can be of any of the following kinds:

— parallel running of a.c. and d.c. electric traction systems;

— crossing of a.c. and d.c. electric traction systems;

— shared use of tracks, buildings or other structures;

— system separation sections between a.c. and d.c. electric traction systems.

Scope is limited to basic frequency voltages and currents and their superposition. This European Standard
does not cover radiated interferences.

This European Standard applies to all new lines, extensions and to all major revisions to existing lines for the
following electric traction systems:

a) railways;
b) guided mass transport systems such as:

1) tramways,

2) elevated and underground railways,

3) mountain railways,

4) trolleybus systems, and

5) magnetically levitated systems, which use a contact line system;
c) material transportation systems.

The standard does not apply to:
d) mine traction systems in underground mines;

e) cranes, transportable platforms and similar transportation equipment on rails, temporary structures (e.g.
exhibition structures) in so far as these are not supplied directly or via transformers from the contact line
system and are not endangered by the traction power supply system for railways;

f) suspended cable cars;
g) funicular railways;
h) procedures or rules for maintenance.

NOTE The rules given in this European Standard can also be applied to mutual interaction with non-electrified tracks, if hazardous
voltages or currents can arise from a.c. or d.c. electric traction systems.

2 Normative references

The following referenced documents are indispensable for the application 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 50122-1:2010, Railway applications — Fixed installations — Electrical safety, earthing and the return
circuit — Part 1: Protective provisions against electric shock

EN 50122-2:2010, Railway applications — Fixed installations — Electrical safety, earthing and the return
circuit — Part 2: Provisions against the effects of stray currents caused by d.c. traction systems
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