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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________ 

 
RAILWAY APPLICATIONS –  

INSULATION COORDINATION –  
 

Part 2: Overvoltages and related protection 
 
 

FOREWORD 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

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

International Standard IEC 62497-2 has been prepared by IEC technical committee 9: 
Electrical equipment and systems for railways. 

This standard is based on EN 50124-2. 

The text of this standard is based on the following documents: 

FDIS Report on voting 

9/1336/FDIS 9/1359/RVD 

 
Full information on the voting for the approval of this standard can be found in the report on 
voting indicated in the above table. 

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 
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A list of all parts of IEC 62497 series, under the general title Railway applications – Insulation 
coordination, can be found on the IEC website. 

The committee has decided that the contents of this publication will remain unchanged until 
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data 
related to the specific publication. At this date, the publication will be  

• reconfirmed, 
• withdrawn, 
• replaced by a revised edition, or 
• amended. 
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INTRODUCTION 

This International Standard is part of the series IEC 62497, Railway applications – Insulation 
coordination. 

IEC 62497 consists of two parts: 

– IEC 62497-1: Part 1: Basic requirements – Clearances and creepage distances for all 
electrical and electronic equipment; 

– IEC 62497-2: Part 2: Overvoltages and related protection. 

This part 2 deals with the shortest durations of overvoltages referred to as Zone A and Zone B 
in Figure A.1 in informative Annex A.  
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RAILWAY APPLICATIONS –  
INSULATION COORDINATION –  

 
Part 2: Overvoltages and related protection 

 
 
 

1 Scope 

This part of IEC 62497 applies to: 

– fixed installations (downstream the secondary of the substation transformer) and rolling 
stock equipment linked to the contact line of one of the systems defined in IEC 60850; 

– rolling stock equipment linked to a train line. 

This standard gives simulation and/or test requirements for protection against transient 
overvoltages of such equipment. 

Long-term overvoltages are not treated in this standard. 

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.  

IEC 60099-1, Surge arresters – Part 1: Non-linear resistor type gapped arresters for a.c. 
systems  

IEC 60099-4, Surge arresters – Part 4: Metal-oxide surge arresters without gaps for a.c. 
systems  

IEC 60850, Railway applications – Supply voltages of traction systems 

IEC 61992-5, Railway applications – Fixed installations – D.C. switchgear – Part 5: Surge 
arresters and low-voltage limiters for specific use in d.c. systems 

UIC 550, Power supply installations for passenger stock 

3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply: 

3.1  
voltages  
3.1.1 
overvoltage 
any voltage having a peak value exceeding the corresponding peak value of maximum 
steady-state voltage at normal operating conditions 

3.1.2 
temporary overvoltage 
an overvoltage of relatively long duration due to voltage variations 
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NOTE A temporary overvoltage is independent of the network load. It is characterized by a voltage/time curve. 

3.1.3 
transient overvoltage 
A short duration overvoltage of a few milliseconds or less due to current transfer 

NOTE A transient overvoltage depends on the network load. It cannot be characterised by a voltage/time curve. 
Basically, a transient overvoltage is the result of a current transfer from a source to the load (network). 

3.1.3.1 
switching overvoltage 
the transient overvoltage at any point of the system due to specific switching operation or fault 
[IEC 60664-1, 3.7.3] 

3.1.3.2 
lightning overvoltage 
the transient overvoltage at any point of the system due to a specific lightning discharge 

3.2  
network 
set of conductors fulfilling a certain function, the overvoltages of which are likely to damage 
the equipment they are connected to 

4 Contact line network  

NOTE The provisions of this Clause  4 do not take into account rapid transient overvoltages in the multimegahertz 
range such as generated by operation of vacuum circuit breakers which may require a specific overvoltage 
protection. 

4.1 Equipment not protected by a metal-oxide arrester 

If the equipment is not protected by a metal-oxide arrester, the protection against 
overvoltages shall take into account overvoltages limited only by the intrinsic isolation of the 
contact line and the possible presence of other types of arrester or spark gaps. 

4.2 Equipment protected by a metal-oxide arrester  

4.2.1 General 

If the supplier wants to benefit from the presence of a metal-oxide arrester for reducing 
constraints resulting from  4.1, he shall perform a simulation of the behaviour of the protection 
against overvoltages. 

The circuits of the protected equipment likely to modify the electrical behaviour of the 
protection shall also be simulated. 

The equipment shall withstand the pulses defined in  4.2.2 and  4.2.3, where the values of the 
reference voltage Up are defined in Table 1. 
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Table 1 – Values of the reference voltage Up 

Nominal network voltage  
according to IEC 60850 

Un 

kV 

 

 

Up 

kV 

0,75 4 

1,5 6 

3 12 

15 60 

20 80 

25 100 

25 110 a 

NOTE The values of Up take into account the values of Ures as given in IEC 60099-
1 and IEC 60099-4 and/or Up as given in IEC 61992-5. But they relate to a 
theoretical arrester, for simulation purposes only, and present not any direct link to 
Ures of IEC 60099-1 and IEC 60099-4 and/or Up of IEC 61992-5. 
a See footnote i to Table 1 of IEC 60850 regarding nominal voltage 25 kV. 

 

4.2.2 Simulation for long pulse 

The long pulse is a voltage pulse of trapezoidal shape, lasting 2 ms with an amplitude equal 
to 70 % of the reference voltage Up. It is applied to the equipment without considering the 
presence of its metal-oxide arrester. 

4.2.3 Simulation for short pulse 

The short pulse is the 4/10 current pulse defined in IEC 60099-4. 

Its amplitude value is 100 kA. 

It is applied to the equipment including the arrester, where the metal-oxide arrester is 
replaced by a theoretical one the characteristic of which, in log(current in kA) versus 
log(voltage in kV), is a straight line which includes the two points:  

(log(10), log(Up)) and (log(100), log(1,5 Up)). 

NOTE The safety margin 1,5 Up takes into account residual voltages of the surge arrester at lightning impulse 
currents higher than 10 kA, induced voltage drops along the arrester and the connection lines and voltage 
increases due to travelling wave effects on the line between the surge arrester and the equipment. 

5 Train line network  

5.1 Equipment not protected by a metal-oxide arrester 

If the equipment is not protected by a metal-oxide arrester, UIC 550 shall be applied. 

5.2 Equipment protected by a metal-oxide arrester 

If the equipment is protected by a metal-oxide arrester, the values of UIC 550 may be limited 
according to the characteristics of the metal-oxide arrester. 
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In case of connection of several arresters to the train line, it shall be ascertained that their 
cascading will not lead to damages. 

6 Tests  

In case of doubt on the model and/or the parameters to be taken into account in the 
simulation, investigation tests shall be carried out and the simulation improved until an 
acceptable level of trust is reached. 

The supplier shall ascertain that each component involved is chosen and tested in order to 
withstand the worst constraints resulting from the simulation. 

If the simulation shows constraints on a component which are not covered by its product 
standard or data sheet, or if both documents are missing, a dedicated test shall be carried out 
upon agreement between purchaser and supplier. 

One or several tests on components may be replaced, if deemed preferable by the supplier, 
by a unique test on the assembled equipment. 
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