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

(dop) 2023-07-25 

• latest date by which the national standards 
conflicting with this document have to be 
withdrawn 

(dow) 2025-07-25 

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. 

This docum
ent is a preview

 generated by EVS



EVS-EN 50122-3:2022+A1:2025 

5 

!Amendment A1 European foreword 

This document (EN 50122-3:2022/A1:2025) was prepared by 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 fixed: 

• latest date by which this document has to be 

implemented at national level by publication of 

an identical national standard or by 

endorsement 

(dop) 2026-08-31 

• latest date by which the national standards 

conflicting with this document have to be 

withdrawn 

(dow) 2028-08-31 

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 addressed to CENELEC by the European 

Commission. The Standing Committee of the EFTA States subsequently approves these requests for its 

Member States. 

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 

3 Terms and definitions 

For the purposes of this document, the terms and definitions given in EN 50122-1:2022 apply. 

ISO and IEC maintain terminological databases for use in standardization at the following addresses: 

— ISO Online browsing platform: available at https://www.iso.org/obp 

— IEC Electropedia: available at https://www.electropedia.org/ 

4 Hazards and adverse effects 

4.1 General 

The different requirements specified in EN 50122-1:2022 and EN 50122-2:2022, concerning connections to 

the return circuit of the AC railway, and connections to the return circuit of the DC railway, shall be taken into 

account in order to avoid risks of hazardous voltages and stray currents. 

Such hazards and risks shall be considered from the start of the planning of any installation which includes 

both AC and DC railways. Suitable measures shall be specified for limiting the voltages to the levels given in 

this document, while limiting the damaging effects of stray currents in accordance with EN 50122-2:2022. 

Additional adverse effects are possible, for example: 

— thermal overload of conductors, screens and sheaths; 

— thermal overload of transformers due to magnetic saturation of the cores; 

— restriction of operation because of possible effects on the safety and correct functioning of signalling 

systems; 

— restriction of operation because of malfunction of the communication system. 

These effects are not considered in this Standard. 

4.2 Electrical safety of persons 

Where AC and DC voltages are present together the limits for touch voltage given in Clause 7 apply in addition 

to the limits given in EN 50122-1:2022, Clause 9. 

5 Types of mutual interaction to be considered 

5.1 General 

Coupling describes the physical process of transmission of energy from a source to a susceptible device. 

The following types of coupling shall be considered: 

a) galvanic (conductive) coupling; 

b) non-galvanic coupling, 

This docum
ent is a preview

 generated by EVS

https://www.iso.org/obp
https://www.electropedia.org/

	Contents Page
	European foreword
	!Amendment A1 European foreword
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Hazards and adverse effects
	4.1 General
	4.2 Electrical safety of persons

	5 Types of mutual interaction to be considered
	5.1 General
	5.2 Galvanic coupling
	5.2.1 AC and DC return circuits not directly connected
	5.2.2 AC and DC return circuits directly connected or common

	5.3 Non-galvanic coupling
	5.3.1 Inductive coupling
	5.3.2 Capacitive coupling


	6 Zone of mutual interaction
	6.1 General
	6.2 Effects of AC railway systems on DC railway systems
	6.3 Effects of DC railway systems on AC railway systems

	7 Touch voltage limits for the combination of alternating and direct voltages
	7.1 General
	7.2 Touch voltage limits for long-term conditions
	7.3 AC system short-term conditions and DC system long-term conditions
	7.4 AC system long-term conditions and DC system short-term conditions
	7.5 AC system short-term conditions and DC system short-term conditions
	7.6 Workshops and similar locations

	8 Technical requirements and measures inside the zone of mutual interaction
	8.1 General
	8.2 Requirements if the AC railway and the DC railway have separate return circuits
	8.2.1 General
	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 system
	8.2.3 Common buildings and common structures
	8.2.3.1 Selection of the strategy for earthing
	8.2.3.2 Separation of structure earths
	8.2.3.3 Common structure earth

	8.2.4 Inductive and capacitive coupling

	8.3 Requirements if the AC railway and the DC railway have common return circuits and use the same tracks
	8.3.1 General
	8.3.2 Measures against stray current
	8.3.3 Common structures and common buildings
	8.3.4 Exceptions
	8.3.5 Design of overhead contact line
	8.3.6 Inductive and capacitive coupling

	8.4 System separation sections and system separation stations

	Annex A  (informative)  Zone of mutual interaction
	A.1 General
	A.2 AC system as source
	A.2.1 Main parameters
	A.2.2 Basic analysis
	A.2.3 Parameter variations

	A.3 DC system as source

	Annex B  (informative)  Analysis of combined voltages
	Annex C  (informative)  Analysis and assessment of mutual interaction
	C.1 General
	C.2 Analysis of mutual interaction
	C.3 System configurations to be taken into consideration


