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European foreword 

This document (CLC/TS 50711:2026) has been prepared by CLC/SC 9XC “Electric supply and earthing 
systems for public transport equipment and ancillary apparatus (Fixed installations)”. 

CLC/TS 50711:2026 has been elaborated to set out requirements for prefabricated traction substations which 
include switchgear operated at traction system voltages as specified in EN 50163. 

It is based on EN IEC 62271-202:2022 “High-voltage switchgear and controlgear - Part 202: High-voltage/low-
voltage prefabricated traction substation” and contains detailed requirements specific for prefabricated traction 
substations operated in a railway environment. 

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. 

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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Introduction 

A prefabricated traction substation is defined as a type-tested assembly comprising an enclosure containing 
AC and/or DC traction switchgears and in general also all or some of the following main components: power 
transformers, high-voltage and/or low-voltage switchgear, electronic power converters, electrical high-voltage 
and/or low-voltage interconnections. The prefabricated traction substation can include all necessary auxiliary 
and control equipment for its operation. The purpose being to supply traction power from a high-voltage system 
and/or vice versa (high-voltage/low-voltage traction substation) or distribute electric power in an electric 
traction system (traction switching station). 

These prefabricated traction substations can be in locations accessible to the public and should ensure 
protection not only to authorized persons but also to general public under the specified service conditions. 

Therefore, in addition to the specified characteristics, ratings and relevant test procedures, particular attention 
has been paid to the specification concerning the protection of persons, both operators and general public with 
respect to the railway environment. Use of type-tested main components and suitable design and construction 
of the assembly ensure this protection. The correct design and performance of the prefabricated traction 
substation is verified by means of relevant type tests and routine tests described in this document, including 
internal arc verification (if applicable). 

This document needs to be read in conjunction with EN 62271-1:2017 and EN IEC 62271-202:2022. 

Where a particular clause of EN IEC 62271-202:2022 is not mentioned in this document, that clause applies 
as far as reasonable. Where this document states “addition” or “replacement”, the relevant text of 
EN IEC 62271-202:2022 needs to be adapted accordingly. 

The numbering of clauses in EN 62271 series is not used in this European Document. For easier 
understanding the numbering of clauses in EN IEC 62271-202:2022 is given in square brackets. 

Where terms defined in EN 62271-1:2017 and EN IEC 62271-202:2022 conflict with definitions of the same 
terms as given in IEC 60050-811:2017 or of the other railway application documents listed in the normative 
references, the definitions in EN 62271-1:2017 and EN IEC 62271-202:2022 need to be used. 

NOTE 1 The suffix N which appears in this document for rated values is not present in EN 62271-1 and 
EN IEC 62271−202. 

References in subclauses of EN 62271-1:2017 and EN IEC 62271-202:2022 need to be replaced by 
references to applicable subclauses in this document as far as reasonably possible. Also the 
term ”prefabricated substation” needs to be read ”prefabricated traction substation” for use in this document. 

The term ”switchgear and controlgear” is used in the EN 62271 series. It will be kept for the headlines even 
when the text of the clause or subclause addresses other kinds of main components. 

NOTE 2 Expressions in single quotes indicate a technical requirement which can be available in the specific product 
standard under a different title. 

NOTE 3 Expressions in double quotes indicate terms consisting of several words. 
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1 Scope [1] 

This document specifies 

— the service conditions; 

— rated characteristics; 

— general structural requirements; and 

— test methods 

of prefabricated traction substations for use in AC and DC electric traction systems, which as a minimum 
contain an enclosure and a traction switchgear designed and manufactured according to 

— EN 50123-6 in DC electric traction systems; 

— CLC/TS 50152-4 in AC electric traction systems. 

Traction substations using non-type tested traction switchgear are covered by EN IEC 61936-1:2021. 

NOTE 1 Due to the type testing requirements on the prefabricated traction substations only type tested traction 
switchgear is considered. 

The enclosures of the prefabricated traction substations for use in AC and DC electric traction systems are 

— designed for outdoor installation at locations with or without public accessibility; 

— connected by insulated cable; 

— operated from inside (walk-in type) or outside (non-walk-in type). 

NOTE 2 Prefabricated traction substations for railway applications are typically of the walk-in type due to the rating and 
resulting dimensions of the AC or DC traction switchgear. 

Prefabricated traction substations can be situated at ground level or partially or completely below ground level. 

In general a prefabricated traction substation comprises an enclosure, a traction switchgear and can include 
the following additional main components: 

— power transformers; 

— electronic power converters; 

— high-voltage and/or low-voltage switchgear and controlgear; 

— high-voltage and/or low-voltage interconnections; 

— auxiliary equipment and circuits. 

However, relevant provisions of this document are applicable to designs where not all these main components 
exist. 

NOTE 3 The term “main component” is defined in 3.3.103 of EN IEC 62271-202:2022. 

NOTE 4 For example, a switching station in an AC electric traction system consisting of an AC metal-enclosed traction 
switchgear and auxiliary circuits only. 

NOTE 5 EN IEC 61936-1:2021 provides general rules for the design and erection of high-voltage power installations. 
As well, it specifies additional requirements for the external connections, erection and operation at the place of installation 
of high-voltage prefabricated traction substations compliant with EN IEC 62271-202:2022, which are regarded as a main 
component of such installation. Non-prefabricated traction substations, are generally covered by EN IEC 61936-1:2021. 
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This document covers designs using natural ventilation and/or any other kind of cooling system. 

Due to the large number of different main components being addressed in this document the expression “main 
components shall comply with (the applicable subclause of) their specific product standard” is used in this 
document. This means that reference is to 

— EN 50123-6:20031 for DC traction switchgear; 

— to other parts of the EN 50123 series for switching devices also measurement, control and protection 
devices for DC traction applications; 

— CLC/TS 50152-4:2021 for AC traction switchgear; 

— other parts of the EN 50152 series for switching devices and also measurement, control and protection 
devices for AC traction applications; 

— EN 50328:20032 for electronic power converters; 

— EN 50329:20033 for traction power transformers; 

— EN IEC 61439-1:20214 for low-voltage non-traction switchgear; and 

— EN IEC 62271-200:20215 for high-voltage non-traction switchgear. 

2 Normative references [2] 

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 1990 (all parts), Eurocode - Basis of structural and geotechnical design 

EN 1991 (all parts), Eurocode 1 - Actions on structures 

EN 1992 (all parts), Eurocode 2 - Design of concrete structures 

EN 1993 (all parts), Eurocode 3 - Design of steel structures 

EN 1994 (all parts), Eurocode 4 - Design of composite steen and concrete structures 

EN 1995 (all parts), Eurocode 5 - Design of timber structure 

EN 1996 (all parts), Eurocode 6 - Design of masonry structures 

EN 1997 (all parts), Eurocode 7 - Geotechnical design 

EN 1998 (all parts), Eurocode 8 - Design of structures for earthquake resistance 

                                                      

1 As impacted by EN 50123-6:2003:A1:2014. 

2 As impacted by EN 50328:2003/corrigendum Dec. 2006. 

3 As impacted by EN 50329:2003/corrigendum Dec. 2006 and EN 50329:2003/A1:2010. 

4 As impacted by EN IEC 61439-1:2021/AC2022-01 and EN IEC 61439-1:2021/AC2023-11. 

5 As impacted by EN IEC 62271-200:2021/A1:2024. 
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EN 1999 (all parts), Eurocode 9 - Design of aluminium structures 

EN 50121-5:2017,6 Railway applications - Electromagnetic compatibility - Part 5: Emission and immunity of 
fixed power supply installations and apparatus  

EN 50122-1:2022,7 Railway applications - Fixed installations - Electrical safety, earthing and the return circuit 
- Part 1: Protective provisions against electric shock 

EN 50123-1:2003, Railway applications - Fixed installations - D.C. switchgear - Part 1: General 

EN 50123-6:2003,8 Railway applications - Fixed installations - D.C. switchgear - Part 6: D.C. switchgear 
assemblies 

EN 50124-1:2017,9 Railway applications - Insulation coordination - Part 1: Basic requirements - Clearances 
and creepage distances for all electrical and electronic equipment 

EN 50125-2:2002,10 Railway applications - Environmental conditions for equipment - Part 2: Fixed electrical 
installations 

CLC/TS 50152-4:2021, Railway applications - Fixed installations - Particular requirements for AC switchgear 
- Part 4: AC metal-enclosed traction switchgear 

EN 50163:2004,11 Railway applications - Supply voltages of traction systems 

EN 50329:2003,12 Railway applications - Fixed installations - Traction transformers 

EN 50500:2008,13 Measurement procedures of magnetic field levels generated by electronic and electrical 
apparatus in the railway environment with respect to human exposure 

EN 50522:2022,14 Earthing of power installations exceeding 1 kV a.c 

EN ISO 52016-1:2017, Energy performance of buildings - Energy needs for heating and cooling, internal 
temperatures and sensible and latent heat loads - Part 1: Calculation procedures (ISO 52016-1:2017) 

EN 60529:1991,15 Degrees of protection provided by enclosures (IP Code) 

EN IEC 61936-1:2021, Power installations exceeding 1 kV AC and 1,5 kV DC - Part 1: AC (IEC 61936-1:2021) 

                                                      

6 As impacted by EN 50121-5:2017/A1:2019. 

7 As impacted by EN 50122-1:2022/A1:2025. 

8 As impacted by EN 50123-6:2003/A1:2014. 

9 As impacted by EN 50124-1:2017/prA1:2024. 

10 As impacted by EN 50125-2:2002/corrigendum Jun.2010. 
11 As impacted by EN 50163:2004/A1:2007, EN 50163:2004/corrigendum May 2010, EN 50163:2004/AC:2013, 
EN 50163:2004/A2:2020 and EN 50163:2004//A3:2022. 

12 As impacted by EN 50329:2003/corrigendum Dec. 20026 and EN 50329:2003/A1:2010. 

13 As impacted by EN 50500:2008/A1:2015. 

14 As impacted by EN 50522:2022/A1:2024. 
15 As impacted by EN 60529:1991/corrigendum May 1993, EN 60529:1991/A1:2000, EN 60529:1991/A2:2013, 
EN 60529:1991/A2:2013/AC2019-02 and EN 60529:1991/AC2016-12. 
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EN 62271-1:2017,16 High-voltage switchgear and controlgear - Part 1: Common specifications for alternating 
current switchgear and controlgear (IEC 62271-1:2017) 

EN IEC 62271-200:2021,17 High-voltage switchgear and controlgear - Part 200: AC metal-enclosed 
switchgear and controlgear for rated voltages above 1 kV and up to and including 52 kV (IEC 62271-200:2021) 

EN IEC 62271-202:2022,18 High-voltage switchgear and controlgear - Part 202: AC prefabricated substations 
for rated voltages above 1 kV and up to and including 52 kV (IEC 62271-202:2022) 

IEC/TR 62271-312:2021, High-voltage switchgear and controlgear - Part 312: Guidance for the transferability 
of type tests of high-voltage/low-voltage prefabricated substations 

16 As impacted by EN 62271-1:2017/A1:2021. 

17 As impacted by EN IEC 62271-200:2021/A1:2024. 

18 As impacted by EN IEC 62271-202:2022/AC:2023-09. 

STN P CLC/TS 50711: 2026 Úrad pre normalizáciu, metrológiu a skúšobníctvo Slovenskej republiky

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

	CLC-TS50711{2026}e.pdf_en.PDF
	European foreword
	Introduction
	1 Scope [1]
	2 Normative references [2]
	3 Terms and definitions [3]
	4 Normal and special service conditions [4]
	4.1 Normal service conditions [4.1]
	4.2 Special service conditions [4.2]

	5 Ratings [5]
	5.1 General [5.1]
	5.2 Rated voltage (Ur) [5.2]
	5.3 Rated insulation level (Ud, Up, Us) [5.3]
	5.4 Rated frequency (fr) [5.4]
	5.5 Rated continuous current (Ir) [5.5]
	5.6 Rated short-time withstand current (Ik) [5.6]
	5.7 Rated peak withstand current (Ip) [5.7]
	5.8 Rated durations of short-circuit (tk) [5.8]
	5.9 Rated supply voltage of auxiliary and control circuits (Ua) [5.9]
	5.10 Rated supply frequency of auxiliary and control circuits [5.10]
	5.11 Rated pressure of compressed gas supply for controlled pressure systems [5.11]
	5.12 Rated power of prefabricated traction substation and class of enclosure [5.101]
	5.12.1 General
	5.12.2 Rated class of enclosure [5.101.2]
	5.12.3 Rated losses
	5.12.4 Rated power of the prefabricated traction substation [5.101.1]
	5.12.5 Losses of the prefabricated traction substation
	5.12.6 Examples


	Table 1 — Determination of the rated power for Example 4
	5.13 Ratings of the Internal Arc Classification (IAC) [5.102]
	5.13.1 General [5.102.1]
	5.13.2 Internal arc identifier
	5.13.3 Types of accessibility [5.102.2]
	5.13.4 Accessible sides
	5.13.5 Rated arc fault current and rated arc fault duration [5.102.3 and 5.102.4]


	6 Design and construction [6]
	6.1 General
	6.2 Requirements for liquids [6.1]
	6.3 Requirements for gases in switchgear and controlgear [6.2]
	6.4 Earthing of switchgear and controlgear [6.3]
	6.5 Nameplates [6.11]
	6.6 Creepage distances for outdoor insulators [6.15]
	6.7 Electromagnetic compatibility (EMC) [6.19]
	6.8 Protection of the prefabricated traction substation against mechanical stress [6.101]
	6.9 Internal arc fault [6.103]
	6.10 Enclosure [6.104]
	6.10.1 General [6.104.1]
	6.10.2 Environmental considerations [6.104.3]
	6.10.3 Covers and doors [6.104.4]

	6.11 Other provisions [6.105]
	6.12 Sound emission [6.106]
	6.13 Electromagnetic fields [6.107]
	6.14 Solar radiation [6.108]

	7 Type tests [7]
	7.1 Applicability
	7.2 General [7.1]

	Table 2 — Type tests
	7.3 Dielectric tests [7.2]
	7.3.1 General [7.2.1]
	7.3.2 Arrangement of the equipment [7.2.4]
	7.3.3 Tests of switchgear and controlgear of Ur ≤ 245 kV [7.2.7]
	7.3.4 Tests on the high-voltage main components [7.2.101]
	7.3.5 Tests on low-voltage interconnection [7.2.102]

	7.4 Continuous current test [7.5]
	7.4.1 General [7.5.101]
	7.4.2 Test conditions [7.5.102]


	Figure 1 — Illustrative arrangements of temperature rise tests
	7.4.3 Test methods [7.5.103]
	7.4.4 Measurements [7.5.104]
	7.4.4.1 Measurement ambient air temperature [7.5.104.1]
	7.4.4.2 Power transformer [7.5.104.2]
	7.4.4.3 Low-voltage switchgear [7.5.104.3]
	7.4.4.4 High-voltage switchgear [7.5.104.4]
	7.4.4.5 Air temperature inside the prefabricated traction substation [7.5.104.5]


	Figure 2 — Example of air temperature measurement locations inside a prefabricated traction substation
	7.4.5 Acceptance criteria [7.5.105]
	7.4.6 Continuous current test under solar radiation [7.5.106]
	7.4.7 Calculation of temperature rise
	7.4.8 Transfer of results

	Table 3 — Transferability criteria for temperature rise performance
	7.5 Short-time withstand current and peak withstand current tests [7.6]
	7.6 Electromagnetic compatibility tests (EMC) [7.9]
	7.7 Calculations and mechanical tests [7.101]
	7.8 Internal arc test [7.102]

	Table 4 — Transferability criteria for internal arc fault withstand performance
	7.9 Measurement or calculation of electromagnetic fields [7.103]

	8 Routine tests [8]
	8.1 General [8.1]
	8.2 Dielectric test on the main circuit [8.2]
	8.3 Test on auxiliary and control circuits [8.3]
	8.4 Measurement of the resistance of the main circuit [8.4]
	8.5 Other functional tests [8.101]
	8.6 Tests after assembly on site [8.102]

	9 Guide to the selection of prefabricated traction substation [9]
	9.1 General [9.101]
	9.2 Selection of rated values [9.102]
	9.3 Selection of class of enclosure [9.103]
	9.4 Internal arc fault [9.104]
	9.4.1 General [9.104.1]
	9.4.2 Supplementary protective measures [9.104.3]
	9.4.3 Considerations for the selection and installation [9.104.4]

	9.5 Summary of technical requirements and ratings [9.105]

	Table 5 — Summary of technical requirements and ratings for prefabricated traction substations
	10 Information to be given with enquiries, tenders and orders (informative) [10]
	10.1 General [10.1]
	10.2 Information with enquiries and orders [10.2]
	10.3 Information with tenders [10.3]

	11 Transport, storage, installation, operation, maintenance [11]
	11.1 General [11.1]
	11.2 Conditions during transport, storage and installation [11.2]
	11.3 Installation [11.3]
	11.4 Operating instructions [11.4]
	11.5 Maintenance [11.5]

	12 Safety [12]
	12.1 General [12.101]
	12.2 Electrical aspects [12.102]
	12.3 Internal arc aspects [12.105]

	13 Influence of the product on the environment [13]
	Annex A  (normative)  Internal arc fault –  Method to verify the Internal Arc Classification (IAC)
	A.1 General [A.1]
	Figure A.1 — Flow chart Determination of internal arc identifiers
	A.2 Indicators (for assessing the thermal effects of the gases) [A.3]
	A.3 Test procedure [A.6]
	Annex B  (normative)  Test to verify the sound level of a prefabricated traction substation
	Annex C  (informative)  Examples of earthing circuits
	Figure C.1 — Example of earthing circuit with main components installed insulated from the floor respectively enclosure
	Annex D  (informative)  Method of evaluating the thermal performance of enclosures
	D.1 General
	Figure D.1 — Flow chart with concept of rated losses, class of enclosure and rated power
	D.2 Flow chart for establishing the absorption factor
	Figure D.2 — Flow chart for establishing the absorption factor
	D.3 Evaluation of the heat load
	D.4 Environmental conditions
	D.4.1 Ambient temperature limits
	D.4.2 Solar radiation
	D.4.3 Wind
	Table D.1 — Convection heat transfer coefficients
	D.5 Determination of the enclosure absorption factor
	D.6 Result and presentation
	Bibliography




