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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Part 12: Surge protective devices connected
to low-voltage power distribution systems —
Selection and application principles

)\ LOW-VOLTAGE SURGE PROTECTIVE DEVICES -
:<s%

Oéo FOREWORD
¢

1) The International echnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechical committees (IEC National Committees). The object of IEC is to promote
international co-operatiopfon all questions concerning standardization in the electrical and electronic fields. To
this end and in additio ther activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Pubh vailable Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their prepﬁw is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with Krticipate in this preparatory work. International, governmental and non-
governmental organizations liafsing with the IEC also participate in this preparation. IEC collaborates closely
with the International Organizati% r Standardization (ISO) in accordance with conditions determined by
agreement between the two organ ﬁ%‘ws.

s of |

2) The formal decisions or agreement
consensus of opinion on the relevant
interested IEC National Committees.

EC on technical matters express, as nearly as possible, an international
ects since each technical committee has representation from all

3) IEC Publications have the form of recommtions for international use and are accepted by IEC National
Committees in that sense. While all reas fforts 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, IE tional Committees undertake to apply IEC Publications
transparently to the maximum extent possible in ? ational and regional publications. Any divergence
between any IEC Publication and the corresponding n w or regional publication shall be clearly indicated in

a
*
n

the latter.

5) IEC provides no marking procedure to indicate its app and cannot be rendered responsible for any
equipment declared to be in conformity with an IEC Publicatign~

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

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

8) Attention is drawn to the Normative references cited in this publication. ;W 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 %ion may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such pat ts.

International Standard IEC 61643-12 has been prepared by subcommit@ﬂA: Low-voltage
surge protective devices, of IEC technical committee 37: Surge arresters.

This second edition of IEC 61643-12 cancels and replaces the first edition p;ﬁed in 2002.
It constitutes a technical revision. Specific change with respect to the previ edition is the
incorporation of Amendment 1, which was not published separately due to th umber of

changes and pages. :

This standard shall be used in conjunction with IEC 61643-1:2005, Low-voltage r
protective devices — Part 1: Surge protective devices connected to low-voltage er
distribution systems — Requirements and tests.
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The text of this standard is based on the following documents:

A

This

FDIS
37A/209/FDIS

Report on voting

37A/212/RVD

ication has been drafted in accordance with the ISO/IEC Directives, Part 3.

IEC TC"37,.SC 37A and SC 37B have adopted a new numbering scheme for all IEC
publicatior@é?/eloped within these committees.

In this standa

and SC 37B acco
protective device

e IEC 61643 series of publications covers all the publications from SC 37A

2

ing to the table below with the common general title Low-voltage surge

ey
Publication ® Title Present
document
IEC 61643 Low- voltage u otective devices -
IEC 61643-11 Low-voltage surz:otectwe devices — Part 11: Surge protective devices IEC 61643-1
connected to low-volidge power distribution systems — Performance
requirements and ft methods
IEC 61643-12 Low-voltage surge pV ctive devices — Part 12: Surge protective devices IEC 61643-12
connected to low-voltag er distribution systems — Selection and
application principles
IEC 61643-21 Low-voltage surge protectlve es — Part 21: Surge protective devices IEC 61643-21
connected to telecommuni d signalling networks — Performance
requirements and testing metho
IEC 61643-22 IEC 61643-22
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0 Introduction

0})\ General

Sur@e protective devices (SPDs) are used to protect, under specified conditions, electrical
syst nd equipment against various overvoltages and impulse currents, such as lightning
and sv\@ing surges.

SPDs sha elected according to their environmental conditions and the acceptable failure
rate of the e@-ﬂent and the SPDs.

This standard p%s information to the user about characteristics useful for the selection of
an SPD.

This standard provi@ rmation to evaluate, with reference to IEC 62305, Parts 1 to 4 and
IEC 60364 series, the or using SPDs in low-voltage systems. It provides information on
selection and co—ordinatio@SPDs, while taking into account the entire environment in which
they are applied. ExampleS dficlude: equipment to be protected and system characteristics,
insulation levels, overvoltagés, method of installation, location of SPDs, coordination of SPDs,
failure mode of SPDs and equ@t failure consequences.

It also provides guidance for perfor@ a risk analysis.

Guidance on requirements for pro sulation coordination is provided by IEC 60664
series. Requirements for safety (fire, cwﬁt:urrent and electric shock) and installation are
provided by IEC 60364 series.

*
The IEC 60364 series of standards provié irect information for contractors on the
installation of SPDs. IEC/TR 62066 gives mor gation on the scientific background of

surge protection.
0.2 Keys to understanding the structure of this pﬂard

The list below summarizes the structure of this sta nd provides a summary of the
information covered in each clause and annex. The main s provide basic information on
the factors used for SPD selection. Readers who wish to obtaj ore detail on the information
provided in Clauses 4 to 7 should refer to the relevant annexesgl.

ﬁ

Clause 1 describes the scope of this standard. @
Clause 2 lists the normative references where additional information n@)e found.
Clause 3 provides definitions useful for the comprehension of this standard. 5

Clause 4 addresses the parameters of systems and equipment relevant to wln addition
to the stresses created by lightning, those created by the network itself, namely porary
overvoltages and switching surges, are described.

Clause 5 lists the electrical parameters used in the selection of an SPD and givéf e
explanation regarding these parameters. These are related to the data given in IEC 616@

Clause 6 is the core of this standard. It relates the stresses coming from the network (as
discussed in Clause 4) to the characteristics of the SPD (as discussed in Clause 5). It outlines
how the protection given by SPDs may be affected by its installation. The different steps for
the selection of an SPD are presented including the problems of coordination when more than
one SPD is used in an installation (details about coordination may be found in Annex F).
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Clause 7 is an introduction to the risk analysis (considerations of when the use of SPDs is
beneficial).

CI 8 deals with coordination between signalling and power lines (under consideration).

é Yeals with information needed for tenders and explains testing procedures used in

IEC @1

Annex B p s examples of the relationship between two important parameters of SPDs,

U. and U he specific case of ZnO varistors and also examples of the relationship
between UC e nominal voltage of the network.

Annex C supple the information given in Clause 4 on surge voltages in low-voltage
systems.

Annex D deals with alculation of the sharing of lightning current between different

earthing systems.

Annex E deals with caIcuIa{‘/P temporary overvoltages due to faults in the high-voltage

system. \p

Annex F supplements the informati iven in Clause 6 on coordination rules when more than
one SPD is used in a system.

Annex G provides specific examples (@yse of this standard.

Annex H provides specific examples of the@ of tge risk analysis.

Annex | supplements the information given in CI/@ 4 about system stresses.

Annex J supplements the information given in Claué’on criteria for selection of SPDs.

Annex K supplements the information given in Clause e application of SPDs in various
low-voltage systems.

Annex L supplements the information given in Clause 7 ; parameters used in risk
analysis.

Annex M discusses differences between immunity level and insula ;‘?Kmthstand of electrical
equipment

Annex N provides practical examples of SPD installation as used in somQu/nt ies

Annex O discusses problems of coordination with equipment having both sig jng and power
terminals

Annex P provides information on withstand of fuses in surge conditions @:
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LOW-VOLTAGE SURGE PROTECTIVE DEVICES -

to low-voltage power distribution systems —

)\ Part 12: Surge protective devices connected
6 Selection and application principles

This part of %643 describes the principles for selection, operation, location and
coordination of S be connected to 50 Hz to 60 Hz a.c. and to d.c. power circuits and
equipment rated up't 00 Vr.m.s.or1500Vd.c.

NOTE 1 Additional requiren@ ay be necessary for special applications such as electrical traction, etc.
NOTE 2 It should be remember IEC 60364 series and IEC 62305-4 are also applicable.

*
NOTE 3 This standard deals only wiM Ds and not with SPDs components integrated inside equipment.

2 Normative references

For dated references, only the editio pplies. For undated references, the latest edition

The following referenced documents@ispensable for the application of this document.
of the referenced document (including a ndments) applies.

IEC 60060-1, Lamp caps and holders togetheigwithgauges for the control of interchangeability
and safety — Part 1: Lamp cap @

IEC 60364 (all parts), Low-voltage electrical installati

IEC 60364-4-41, Low-voltage electrical installations — P@M : Protection for safety — Protection
against electric shock

IEC 60364-4-44, Low voltage electrical installations — P@-M: Protection for safety —
Protection against voltage disturbances and electromagnetic Ui bances

IEC 60364-5-53: 2001, Electrical installations of buildings — Part - Selection and erection
of electrical equipment — Isolation, switching and control

IEC 60529, Degrees of protection provided by enclosures (IP Code) 5
IEC 60664-1, Insulation coordination for equipment within low-voltage sgms - Part 1:

Principles, requirements and tests

IEC 61000-4-5, Electromagnetic compatibility (EMC) — Part 4-5: Testing aﬁ‘kea urement
techniques — Surge immunity test &

IEC 61008-1, Residual current operated circuit-breakers without integral ovéf?ent
protection for household and similar uses (RCCBs) — Part 1: General rules

IEC 61009-1, Residual current operated circuit-breakers with integral overcurrent protection
for household and similar uses (RCBOs) — Part 1: General rules

IEC 62305-1, Protection against lightning — Part 1: General principles

IEC 62305-2, Protection against lightning — Part 2: Risk management
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IEC 62305-3, Protection against lightning — Part 3: Physical damages to structures and life
hazard

I%305-4, Protection against lightning — Part 4: Electrical and electronic systems within
structuses

IEC 3-1 Low-voltage surge protective devices — Part 1. Surge protective devices
conn @to low-voltage power distribution systems — Requirements and tests

3 Teeréfinitions and abbreviated terms

Q

3.1 Terms definitions

For the purposeé? his document, the following terms, definitions and abbreviated terms
apply.

NOTE These terms and ns are for the most part reproduced from |IEC 61643-1 (the definition number
being indicated within squa ckets). Where necessary a note has been added for better understanding
regarding application of SPDs.

3.11 / *
surge protective device {p

SPD
device that is intended to limit transignt overvoltages and divert surge currents. It contains at
least one non-linear component

[definition 3.1 of IEC 61643-1]

3.1.2 ®

continuous operating current L o

I /

current flowing through each mode of protectio e SPD when energized at the maximum
continuous operating voltage (U.) for each mode

3.1.3

maximum continuous operating voltage 0

2 S

maximum r.m.s. or d.c. voltage which may be continuo )?pplied to the SPD's mode of
protection. This is equal to the rated voltage

[definition 3.11 of IEC 61643-1]

3.1.4 ;/‘
voltage protection level ®
U

p
parameter that characterizes the performance of the SPD in limiting t%lt ge across its
terminals, which is selected from a list of preferred values. This value iséater than the
highest value of the measured limiting voltages :

[definition 3.15 of IEC 61643-1] @
3.1.5 f

measured limiting voltage
maximum magnitude of voltage that is measured across the terminals of the SPD duri@
application of impulses of specified waveshape and amplitude

[definition 3.16 of IEC 61643-1]





