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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RAILWAY APPLICATIONS - DC SURGE ARRESTERS
AND VOLTAGE LIMITING DEVICES -

Part 1: Metal-oxide surge arresters without gaps

FOREWORD

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.

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.

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.

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 lor regional publication shall be clearly indicated in
the latter. z

IEC itself does not provide any attestationof,conformity: dndepéndent 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.

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

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.

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.

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 62848-1 has been prepared by IEC technical committee 9:
Electrical equipment and systems for railways.

This International Standard is based on EN 50526-1:2012, the main technical changes with
regard to EN 50526-1:2012 are as follows:

a) According to Resolution 52/33, taken by IEC technical committee 9, this international

standard should apply to both fixed installations and rolling stock, therefore the title is
replaced with “Railway applications — DC surge arresters and voltage limiting devices —
Part 1: Metal-oxide surge arresters without gaps”, and the scope of IEC 62848-1 is
modified so that the standard can be used in both cases.

b) As rolling stocks are supplied with many voltages as stated in IEC 60850, the surge

c)

arrester will limit voltage surge on DC systems specified in IEC 60850 with nominal
voltage up to 3 kV.

The European standards, listed in the original EN 50526-1:2012, are replaced with
international standards, if they have corresponding international standards, as follows:
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) EN 50124-1:2001— IEC 62497-1:2010;

) EN 50125-2:2002— IEC 62498-2:2010;
3) EN 60060-1:2010— IEC 60060-1:2010;

) EN 60270:2001 —IEC 60270:2000;

) EN61109:2008—I1EC 61109:2008;

6) EN ISO 4287:1998— ISO 4287:1997;

7) EN ISO 4892-1:2000— ISO 4892-1:1999;
8) EN ISO 4892-2:2006—1S0O 4892-2:2006;
9) EN ISO 4892-3:2006—1S0O 4892-3:2006.

IEC 62848-1:2016 © IEC 2016

d) As this international standard will be used for both rolling stock and fixed installation, the
following international standards relating to rolling stock are added:

1) IEC 62498 (all parts), Railway applications — Environmental conditions for equipment;

2) IEC 61373, Railway applications- Rolling stock equipment- Shock and vibration tests.

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

FDIS

Report on voting

9/2155/FDIS

9/2177/RVD

Full information on the yoting forithe approval jof thisistandard/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.

A list of all parts in the  |EC 62848  series, jpublished;-under, the,general title Railway
applications — DC surge arresters, and  voltage limiting devices, 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 website under "http://webstore.iec.ch” in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.
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RAILWAY APPLICATIONS - DC SURGE ARRESTERS
AND VOLTAGE LIMITING DEVICES -

Part 1: Metal-oxide surge arresters without gaps

1 Scope

This part of IEC 62848 applies to non-linear metal-oxide surge arresters without gaps for both
on board and fixed installations, designed to limit voltage surges on DC systems specified in
IEC 60850 with nominal voltage up to 3 kV.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the Ilatest edition of the referenced document (including any
amendments) applies.

IEC 60060-1:2010, High-voltage test techniques — Part 1. General definitions and test
requirements

IEC 60068-2-11:1981, Basic environmental testing procedures — Part 2-11: Tests — Test Ka:
Salt mist

IEC 60068-2-14, Environmental testing+o Part2:14::TesSts - Testc:Nr-Change of temperature
IEC 60270:2000, High-voltage test techniques — Partial discharge measurements

IEC 61109:2008, Insulators for overhead lines — Composite suspension and tension insulators
for a.c. systems with a nominal voltage greater than 1 000 V — Definitions, test methods and
acceptance criteria

IEC 61373, Railway applications- Rolling stock equipment — Shock and vibration tests

IEC 62497-1:2010, Railway applications - |Insulation coordination - Part 1: Basic
requirements — Clearances and creepage distances for all electrical and electronic equipment

IEC 62498 (all parts), Railway applications — Environmental conditions for equipment

IEC 62498-1:2010, Railway applications — Environmental conditions for equipment — Part 1:
Equipment on board rolling stock

IEC 62498-2:2010, Railway applications — Environmental conditions for equipment — Part 2:
Fixed electrical installations

ISO 4287:1997, Geometrical Product Specifications (GPS) — Surface texture: Profile method -
Terms, definitions and surface texture parameters

ISO 4892-1:1999, Plastics — Methods of exposure to laboratory light sources — Part 1:
General guidance
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ISO 4892-2:2013, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-
arc lamps

ISO 4892-3:2016, Plastics — Methods of exposure to laboratory light sources — Part 3:
Fluorescent UV lamps

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1

nominal voltage

Un

designated value for a system

[SOURCE: IEC 60850:2007, 3.3]

3.2

highest permanent voltage
Umaxi . . -
maximum value of the voltage likely to be present indefinitely

[SOURCE: IEC 60850:2007;.3.4]

3.3
highest non-permanent voltage

Umax2
maximum value of the voltage likely to bepresent for a limited period of time

[SOURCE: IEC 60850:2007, 3.5]

3.4

rated insulation voltage

UNm

DC withstand voltage value assigned by the manufacturer to the equipment or a part of it,
characterising the specified permanent (over 5 min) withstand capability of its insulation

[SOURCE: IEC 62497-1:2010, 3.4.4, modified — the rated insulation voltage is a DC withstand
voltage value for DC surge arrester and Note 1 to Note 4 have been deleted]

3.5

rated impulse withstand voltage

Ui

impulse voltage value assigned by the manufacturer to the equipment or a part of it,
characterising the specified withstand capability of its insulation against transient
overvoltages

[SOURCE: IEC 62497-1:2010, 3.4.7, modified — Note has been deleted.]

3.6
overvoltage
voltage having a peak value exceeding the corresponding peak value of the highest non-

permanent voltage U, 42
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3.7

transient overvoltage

short duration overvoltage of a few milliseconds (up to 20 ms) or less associated with a
transient regime. Two particular transient overvoltages are defined: switching overvoltage and
lightning overvoltage

[SOURCE: IEC 62497-1:2010, 3.5.2, modified — Note has been deleted.]

3.8
switching overvoltage
transient overvoltage at any point of the system due to specific switching operation or fault

[SOURCE: IEC 62497-1:2010, 3.5.3]

3.9
lightning overvoltage
transient overvoltage at any point of the system due to a lightning discharge

[SOURCE: IEC 62497-1:2010, 3.5.4]

3.10
surge arrester
device intended to limit the transient overvoltages to a specified level

3.1

metal-oxide surge arrester

arrester having non-linear metal-oxide resistors connected in series and/or in parallel without
any integrated series or parallel spark gaps

3.12

continuous operating voltage of an arrester

UC

designated permissible DC voltage value that may be applied continuously between the
arrester terminals

[SOURCE: IEC 60099-4:2009, 3.9, modified — the definition has been adapted for DC surge
arrester instead of AC surge arrester.]

3.13

rated voltage of an arrester

Ur

voltage by which the arrester is designated

Note 1 to entry: Because of the particular nature of the DC electrical installation dealt with, the rated voltage of a
DC arrester coincides with the continuous operating voltage.

3.14

elevated continuous operating voltage

U~

test voltage U.* that, when applied to new metal-oxide resistor, gives the same power losses
as the voltage U, when applied to aged metal-oxide resistors

3.15
lightning impulse protection level
U,
pl
maximum residual voltage for the nominal discharge current
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3.16

switching impulse protection level

U
ps

maximum residual voltage at the specified switching impulse current

3.17

charge transfer capability

04

maximum charge per impulse that can be transferred during the charge transfer test and
during the operating duty test

3.18
discharge current of an arrester
impulse current which flows through the arrester

3.19

nominal discharge current of an arrester

In

peak value of lightning current impulse which is used to classify an arrester

[SOURCE: IEC 60099-4:2009, 3.30]

3.20

high current impulse. of . an arrester

peak value of discharge ‘eurrent ‘having a 4/10 ‘us’ impulse-shape-which is used to test the
stability of the arrester on direct/ightningstrokes

[SOURCE: IEC 60099-4:2009, 3.31]

3.21

steep current impulse

current impulse with a virtual front time of 1 us with limits in the adjustment of equipment such
that the measured values are from 0,9 us to 1,1 us and the virtual time to half-value on the tail
is not longer than 20 ps

[SOURCE: IEC 60099-4:2009, 3.16, modified — Note has been deleted.]

3.22

lightning current impulse

8/20 current impulse with limits on the adjustment of equipment such that the measured
values are from 7 us to 9 us for the virtual front time and from 18 us to 22 us for the time to
half-value on the tail

[SOURCE: IEC 60099-4:2009, 3.17]

3.23
direct lightning current impulse

impulse defined by the charge Q and the peak value of the current impulse Timp

3.24

switching current impulse of an arrester
ISW

peak value of discharge current having a virtual front time greater than 30 us but less than

100 pus and a virtual time to half value on the tail of roughly twice the virtual front time

[SOURCE: IEC 60099-4:2009, 3.32]
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3.25
reference current of an arrester

Iref
DC current defined by the manufacturer used to determine the reference voltage of the

arrester

Note 1 to entry: The reference current will be typically in the range of 0,01 mA to 0,5 mA per square centimetre of
disc area for single column arrester.

3.26

reference voltage of an arrester

Uref

DC voltage which is applied to the arrester to obtain the reference current

Note 1 to entry: For asymmetrical U/l characteristics, the lower value of the two voltages shall be used to
determine the reference voltage.

[SOURCE: IEC 60099-9:2014, 3.49, modified — Note 1 has been adapted and Note 2 deleted.]

3.27

residual voltage of an arrester

Ures

peak value of voltage that appears between the terminals of an arrester during the passage of
discharge current

[SOURCE: IEC 60099:4:2009, 3,36]

3.28

rated short circuit current of an arrester
IS

maximum current that may, flow injcase.of an arresterfailure fora specified time

3.29
shed
insulating part projecting from the housing, intended to increase the creepage distance

[SOURCE: IEC 60099-4:2009, 3.46.2]

3.30
porcelain-housed arrester
arrester using porcelain as housing material, with fittings and sealing systems

[SOURCE: IEC 60099-4:2009, 3.59]

3.31
polymer-housed arrester
arrester using polymeric and/or composite materials for housing

[SOURCE: IEC 60099-4:2009, 3.60, modified — this definition has been adapted and Note has
been deleted.]

3.32

cast-resin housed arrester

arrester using a housing made from organic hard material that fractures similarly to a
porcelain housing under mechanical overstress
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3.33

bending moment

horizontal force acting on the arrester housing multiplied by the vertical distance between the
mounting base (lower level of the flange) of the arrester housing and the point of application
of the force

[SOURCE: IEC 60099-4:2009, 3.61]

3.34

torsional loading

horizontal force at the top of a vertical mounted arrester housing which is not applied to the
longitudinal axis of the arrester

[SOURCE: IEC 60099-4:2009, 3.63, modified — “each” deleted]

3.35

breaking load

force perpendicular to the longitudinal axis of a porcelain-housed arrester leading to
mechanical failure of the arrester housing

[SOURCE: IEC 60099-4:2009, 3.64]

3.36

mean breaking load

MBL

average breaking load for porcelain arresters-détermined fromm, tests

Note 1 to entry: Adapted from IEC 60099-4:2009, Clause A.2.

3.37

specified long-term load

SLL

force perpendicular to the longitudinal axis of an arrester, allowed to be continuously applied
during service without causing any mechanical damage to the arrester

[SOURCE: IEC 60099-4:2009, 3.66]

3.38

specified short-term load

SSL

greatest force perpendicular to the longitudinal axis of an arrester, allowed to be applied
during service for short periods and for relatively rare events (for example, short-circuit
current loads, extreme wind gusts) without causing any mechanical damage to the arrester

[SOURCE: IEC 60099-4: 2009, 3.67]

3.39

non-linear metal-oxide resistor

part of the surge arrester which, by its non-linear voltage versus current characteristic, acts
as a low resistance to overvoltages, thus limiting the voltage across the arrester terminals,
and as a high resistance at normal operating voltage

[SOURCE: IEC 60099-4:2009, 3.2]

3.40

pressure-relief device of an arrester

means for relieving internal pressure in an arrester and preventing violent shattering of the
housing following prolonged passage of fault current or internal flashover of the arrester
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[SOURCE: IEC 60099-4:2009, 3.7]

3.41
internal parts
metal-oxide resistor element with supporting structure

[SOURCE: IEC 60099-4:2009, 3.69]

3.42

seal

gas/water tightness

ability of an arrester to avoid ingress of matter affecting the electrical and/or mechanical
behaviour into the arrester

[SOURCE: IEC 60099-4:2009, 3.70]

3.43

disruptive discharge

phenomena associated with the failure of insulation under electric stress, which include a
collapse of voltage and the passage of current

Note 1 to entry: The term applies to electrical breakdowns in solid, liquid and gaseous dielectric, and
combinations of these.

[SOURCE: IEC 60099:4:2009, 3:11,/modified]

3.44

puncture

breakdown

disruptive dischargeithrough.alsolid

[SOURCE: IEC 60099-4:2009, 3.12]

3.45
flashover
disruptive discharge over a solid surface

[SOURCE: IEC 60099-4:2009, 3.13]

3.46

impulse

unidirectional wave of voltage or current which without appreciable oscillations rises rapidly to
a maximum value and falls, usually less rapidly, to zero with small, if any, excursions of
opposite polarity

Note 1 to entry: The parameters which define a voltage or current impulse are polarity, peak value, front time and
time to half value on the tail.

[SOURCE: IEC 60099-4:2009, 3.14]

3.47

type test

design test

conformity test made on one or more items representative of the production

[SOURCE: IEC 60050-151:2001, 151-16-16]
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