ICS 29.120.50, 29.280 SLOVENSKA TECHNICKA NORMA December 2022

Drahové aplikacie STN
Pevné instalacie EN 50122-3
Elektricka bezpe€nost’, uzemnovanie a spatné

} vedenie
Cast’ 3: Vzajomné posobenie trakénych sieti

striedavého a jednosmerného pradu
34 1505

Railway applications - Fixed installations - Electrical safety, earthing and the return circuit - Part 3: Mutual Interaction of AC and DC traction
systems

Tato norma obsahuje anglicku verziu eurdpskej normy.
This standard includes the English version of the European Standard.

Tato norma bola oznamena vo Vestniku UNMS SR ¢. 11/22

Obsahuje: EN 50122-3:2022

Oznamenim tejto normy sa od 25.07.2025 rusi
STN EN 50122-3 (34 1505) zo septembra 2011

135860

Urad pre normalizéciu, metrolégiu a skigobnictvo Slovenskej republiky, 2022
Slovenska technicka norma a technicka normalizacna informacia je chranena zakonom €. 60/2018 Z. z. o technickej normalizacii.



STN EN 50122-3: 2022 Urad pre normalizaciu, metrolégiu a skugobnictvo Slovenskej republiky



STN EN 50122-3: 2022 Urad pre normalizaciu, metrolégiu a skugobnictvo Slovenskej republiky

EUROPEAN STANDARD EN 50122-3
NORME EUROPEENNE
EUROPAISCHE NORM September 2022

ICS 29.120.50; 29.280 Supersedes EN 50122-3:2010

English Version

Railway applications - Fixed installations - Electrical safety,
earthing and the return circuit - Part 3: Mutual Interaction of AC
and DC traction systems

Applications ferroviaires - Installations fixes - Sécurité Bahnanwendungen - Ortsfeste Anlagen - Elektrische
électrique, mise a la terre et circuit de retour - Partie 3: Sicherheit, Erdung und Ruckleitung - Teil 3: Gegenseitige
Interactions mutuelles entre systémes de traction en Beeinflussung von Wechselstrom- und Gleichstrombahnen

courant alternatif et en courant continu

This European Standard was approved by CENELEC on 2022-07-25. CENELEC members are bound to comply with the CEN/CENELEC
Internal Regulations which stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on application to the CEN-CENELEC
Management Centre or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CENELEC member into its own language and notified to the CEN-CENELEC Management Centre has the
same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, the
Netherlands, Norway, Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkiye and the United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Européisches Komitee fiir Elektrotechnische Normung

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2022 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.

Ref. No. EN 50122-3:2022 E



STN EN 50122-3: 2022 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky
EN 50122-3:2022 (E)

Contents Page
0T oT o T=T=T g TR {0 =Y o] o I PRSP 4
1 1S Te ] o 1 SRR 5
2 NOFMALIVE FEFEIEINCES ....ceiiiiiiii ettt et e ettt e e e bt e e e e e nseeeeeansteeesanseeeeeanneeeeeannes 6
3 Terms and defiNItiONS ... et e e ettt e e e e e e e e e e e e e e e e e nnneeeaaeeeeana 6
4 Hazards and adverse effECtS. .. ... ..ii i 6
4.1 L T= T =T = | SRR 6
4.2 Electrical safety Of PEISONS ....ooo i e 6
5 Types of mutual interaction to be considered ...............ooeiiiiiiii e 6
51 L T= T =T = | SRR 6
5.2 (CT= 1AV o ol ot 18] o] 1oV PP ERPP 7
5.2.1 AC and DC return circuits not directly ConNected .............oooiiiiiiiiiiiii 7
5.2.2 AC and DC return circuits directly connected or COMMON ...........coooiiiiiiiiiii i 7
5.3 (N[ g e F=AVZ= T e o0 o] {1 4T I 7
5.3.1 e o [UT& A= oo 1N o] 1 s o PP PPP SRR 7
5.3.2 (07T o= Lo 1 1Y/ SN oTo] U1 o] 112 o [F USSP S 8
6 Zone of MUtUAl INTErACION ... ...ttt e e e e e e e e e e e e e e e e nneeeeeeaeeeanas 8
6.1 LT o= SRR 8
6.2 Effects of AC railway systems on DC railway SYStemS .........cooiiiiiiiiiiiiiiiee e 8
6.3 Effects of DC railway systems on AC railway SYStemS .........ccoiiiiiiiiiiie e 9
7 Touch voltage limits for the combination of alternating and direct voltages ...........ccccccceeeeeiiiciiieenneen. 9
71 L T=T =T - | SRR 9
7.2 Touch voltage limits for long-term CONAItiONS ...........cuviiiiiii e 9
7.3 AC system short-term conditions and DC system long-term conditions ............cccooceeeiiieiiiniiee e, 10
7.4 AC system long-term conditions and DC system short-term conditions ............cccoceeeiiiiiie e, 11
7.5 AC system short-term conditions and DC system short-term conditions.............ccccoveeeeiiiicciiineneeen. 12
7.6 Workshops and similar I0CAtIONS .........ooo e 12
8 Technical requirements and measures inside the zone of mutual interaction..............cc.cccooeeienn. 13
8.1 L T=T =T = | SR 13
8.2 Requirements if the AC railway and the DC railway have separate return circuits............c...ccccuvvneen. 13
8.2.1 LT o= | PRSPPSO 13
8.2.2 Return circuit or parts connected to the return circuit of one system located in the OCLZ
and/or CCZ of the Other SYSIEM ..o e 13
8.2.3 Common buildings and COMMON SITUCIUMES..........cooiuiiiiiiie e 14
8.2.4 Inductive and capacitive COUPIING ..o et e e e e e e e e e e 15
8.3 Requirements if the AC railway and the DC railway have common return circuits and use
L1 T RT= 10 0T =T TS 15
8.3.1 LT o= | PRSPPSO 15
8.3.2 Measures against Stray CUIMENT..........ooi e 15
8.3.3 Common structures and commOon BUIIAINGS ........oooiiiiiiiiiiie e e e 15
8.34 o7 =T o) 4[] o 1SS 16
8.3.5 Design of overhead CONTACE INE..........cooueiiiiiiii e e e 16
8.3.6 Inductive and capacitive COUPIING ...cooieiiieeeeeeeeee e 16
8.4 System separation sections and system separation stations ... 16
Annex A (informative) Zone of mutual interaction ..o 17
A1 L T= T =T - | SR 17
A.2 AC SYSTEIM @S SOUICE ....vviiiiieiiiiiiiieieee e e e ee ettt e e e e e e eeea e eeeaeessaabataeeaaaeessaasaseeeeaaeeesasrsseeeeeessesnsrsrneeaens 17
A2 1 MaAIN PArAMELEIS. ... 17
AL2.2 BaSIC @NAIYSIS ... ietiiiiiiii ittt b e b e e e e e aa bt e e et aa e e e e e aabe e e e e abbe e e e nanreeaeaa 17



STN EN 50122-3: 2022 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky
EN 50122-3:2022 (E)

A.2.3  Parameter Vari@tioNs ...t e e e e e e e e e e e e e ae e e e e e e e e e nnnneeeaens 20
A.3 DC SYSIEM @S SOUICE .....uiiiiiiie e ettt e e ettt e e e e e e et e e e e e e e s et e e e eee e s e s aabaaeeaaeessaanssbaseeaaeesannsrasneeaens 22
Annex B (informative) Analysis of combined VOItages ............c.eeoiiiiiiiiiii e 23
Annex C (informative) Analysis and assessment of mutual interaction .............cccccovieieeeeiiiiccieeee e, 28
C1 L T= T =T - | SR 28
Cc.2 Analysis of MUTUAL INTEIACHION...........ooiii i e e e e e reeea s 28
C.3 System configurations to be taken into consideration...............ccccooeii i 28
Figures
Figure 1 — Maximum permissible combined effective touch voltages (excluding workshops and

similar locations) for long-term CoNAItioNS ...........ooiiiiiiii e 10
Figure 2 — Maximum permissible combined effective touch voltages under AC short-term

conditions and DC 10Ng-term CONAItIONS ..........uiiiiiiiiieiiiiee e e e e 11
Figure 3 — Maximum permissible combined effective touch voltages under AC long-term

conditions and DC short-term CONAItIONS ..........coiiiiiiiiiiie e 12
Figure 4 — Maximum permissible combined effective touch voltages in workshops and similar

locations excluding short-term CoONAItioONS ............oeiiiiii e 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 | ............c.cccceene. 18
Figure A.2 — Overview of voltages coupled in as function of distance and soil resistivity Il.................co... 19
Figure A.3 — Relation between length of parallelism and zone of mutual interaction caused by an

F O = 111777 VSRR 20
Figure B.1 — Definition of combined peak VOIAGE ..........ooouuiiiiiiiiii e 24
Figure B.2 — Overview of permissible combined AC and DC voltages...........cccceeeiiiiiiiiieiie e 25
Figure B.3 — Overview of permissible voltages in case of a duration = 1,0 s both AC voltage and

D2V ] - To = PSP 26
Figure B.4 — Permissible voltages in case of a duration 0,1 s AC voltage and a duration 300 s DC

170 1 =T TSP 27



STN EN 50122-3: 2022 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky
EN 50122-3:2022 (E)

European foreword

This document (EN 50122-3:2022) has been prepared by CLC/SC 9XC “Electric supply and earthing systems
for public transport equipment and ancillary apparatus (Fixed installations)”.

The following dates are fixed:

» latest date by which this document has to be (dop) 2023-07-25
implemented at national level by publication of
an identical national standard or by
endorsement

+ latest date by which the national standards (dow) 2025-07-25
conflicting with this document have to be
withdrawn

This document supersedes EN 50122-3:2010 and all of its amendments and corrigenda (if any).
EN 50122-3:2022 includes the following significant technical changes with respect to EN 50122-3:2010:
— harmonization with EN 50122-1:2022.

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

This document has been prepared under a Standardization Request given to CENELEC by the European
Commission and the European Free Trade Association.

Any feedback and questions on this document should be directed to the users’ national committee. A complete
listing of these bodies can be found on the CENELEC website.
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1 Scope
This document 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 AC and DC electric power supply traction systems.

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

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

— parallel running of AC and DC electric traction power supply systems;

— crossing of AC and DC electric traction power supply systems;

— shared use of tracks, buildings or other structures;

— system separation sections between AC and DC electric traction power supply systems.

The scope is limited to galvanic, inductive and capacitive coupling of the fundamental frequency voltages and
currents and their superposition.

This document applies to all new lines, extensions and to all major revisions to existing lines for the following
electric traction power supply systems:

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

1) tramways,

2) elevated and underground railways,

3) mountain railways,

4) magnetically levitated systems, which use a contact line system,

5) trolleybus systems, and

6) electric traction power supply systems for road vehicles, which use an overhead contact line system;
c) material transportation systems.

The document does not apply to:

a) electric traction power supply systems in underground mines;

b) 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 electric traction power supply system for railways;

c) suspended cable cars;

d) funicular railways;

e) procedures or rules for maintenance.

The rules given in this document can also be applied to mutual interaction with non-electrified tracks, if
hazardous voltages or currents can arise from AC or DC electric traction power supply systems.
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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 50122-1:2022, Railway applications — Fixed installations — Electrical safety, earthing and the return circuit
— Part 1: Protective provisions against electric shock

EN 50122-2:2022, Railway applications — Fixed installations — Electrical safety, earthing and the return circuit
— Part 2: Provisions against the effects of stray currents caused by DC traction systems

koniecnahladu - textdalej pokracuje vplatenejverzii STN
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