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Foreword 

The text of the International Standard IEC 61643-12:2002, prepared by SC 37A, Low-voltage 
surge protective devices, of IEC TC 37, Surge arresters, together with the common 
modifications prepared by CLC 37A was submitted to the formal vote. The combined text was 
approved by CENELEC as CLC/TS 61643-12 on 2006-04-15. 

The following date was fixed: 

– latest date by which the existence of the CLC/TS 
has to be announced at national level 

 
(doa) 

 
2006-07-01 

Annex ZA has been added by CENELEC. 
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Introduction 

This TS is to be used with the European standard EN 61643-11:2001, Low-voltage surge 
protective devices – Part 11: Surge protective devices connected to low voltage power 
systems – Requirements and tests. 

Surge protective devices (SPDs) are used to protect, under specified conditions, electrical 
systems and equipment against various overvoltages and impulse currents, such as lightning 
and switching surges.  

SPDs shall be selected in accordance with their environmental conditions and the acceptable 
failure rate of the equipment and the SPDs. 

This TS provides information :  

• to the user about characteristics useful for the selection of an SPD. 

• to evaluate the need for using SPDs in low-voltage systems. 

• on selection and co-ordination of SPDs, while taking into account the entire 
environment in which they are applied. Some examples are: equipment to be protected 
and system characteristics, insulation levels, overvoltages, method of installation, 
location of SPDs, co-ordination of SPDs, failure mode of SPDs and equipment failure 
consequences. 

• and provides guidance to perform a risk analysis. 

The HD 384 series of harmonised documents provides direct information for contractors on 
the installation of SPDs. 

For the purpose of having a usable and complete working document, parts from existing 
documents have been duplicated where necessary. Such parts are explicitly mentioned in the 
text and attention is drawn to the reader that these parts may change in future.  

Keys to understanding the structure of this standard 

The list below summarizes the structure of this standard and provides a summary of the 
information covered in each clause and annex. The main clauses provide basic information on 
the factors used for SPD selection. Readers who wish to obtain more detail on the information 
provided in Clauses 4 to 7 should refer to the relevant annexes. 

Clause 1 describes the scope of this standard. 

Clause 2 lists the normative references where additional information may be found. 

Clause 3 provides definitions useful for the comprehension of this standard. 

Clause 4 addresses the parameters of systems and equipment relevant to SPDs. In addition 
to the stresses created by lightning, those created by the network itself as temporary 
overvoltages and switching surges are described.  

Clause 5 lists the electrical parameters used in the selection of an SPD and gives some 
explanation regarding these parameters. These are related to the data given in EN 61643-11.  

This docum
ent is a preview

 generated by EVS



 – 7 – CLC/TS 61643-12:2006 

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 co-ordination when more 
than one SPD is used in an installation (details about co-ordination may be found in Annex F).  

Clause 7 is an introduction to the risk analysis (considerations of when the use of SPDs is 
beneficial). 

Clause 8 deals with co-ordination between signalling and power lines (under consideration). 

Annex A gives examples of various SPD technologies 

Annex B deals with explanations of testing procedures used in EN 1643-11 

Annex C deals with the calculation of the sharing of lightning current between different 
earthing systems. 

Annex D provides specific examples on the use of this TS. 

Annex E provides specific examples of the use of the risk analysis. 

Annex F deals with consideration when Type ! SPDs are to be applied 

Annex G discusses differences between immunity level and insulation withstand of 
equipments 

Annex H provides practical examples of SPD installation as used in some countries 

This docum
ent is a preview

 generated by EVS



CLC/TS 61643-12:2006 – 8 – 

 

List of variables and abbreviations used in this standard 

List of variables 

EMAX Maximum energy withstand 

Ic Continuous operating current 

If Follow current 

Ifi Follow current interrupting rating 

Iimp Impulse current for class I test 

IL Rated load current 

Imax Maximum discharge current for class II test 

In Nominal discharge current 

Ip Prospective short circuit current of the power supply 

Ipeak Current peak value of impulse current 

IPE Residual current 

Isc Short-circuit current of the CWG 

Ng Ground flash density 

Nk Keraunic level 

Uc Maximum continuous operating voltage 

Ucs Maximum continuous operating voltage of the power system 

Udyn Dynamic sparkover voltage of a gap 

Um Measured limiting voltage 

Un Nominal voltage of the system phase to earth 

U0 Line-to-neutral voltage of the system 

Uoc Open-circuit voltage for class III test 

Up Voltage protection level 

Uref Reference voltage of a varistor 

Ures Residual voltage 

UT Temporary overvoltage 

UTOV Temporary overvoltage of the power system 

UTOV,HV Temporary overvoltage of the network inside the high-voltage system 

UTOV,LV Temporary overvoltage of the network inside the low-voltage system 

UW Voltage withstand 
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List of abbreviations 

CWG Combination wave generator 

EMC Electromagnetic compatibility 

GDT Gas discharge tubes 

HV High voltage 

IP Degrees of protection provided by the enclosure 

L Inductance 

LPS Lightning protection system 

LPZ Lightning protection zone 

LV Low voltage 

MEB Main equipotential bonding 

MOV Metal oxide varistor 

HVA High voltage A (medium voltage, <50 kV), called sometimes improperly MV 

PE Protective Earth 

Q Charge of impulse current 

RCD Residual current device 

TOV Temporary overvoltage 

SPD Surge protective device 

ZnO Zinc oxide 
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LOW-VOLTAGE SURGE PROTECTIVE DEVICES – 
 

Part 12: Surge protective devices connected to low-voltage 
power distribution systems – 

Selection and application principles 
 

1 Scope 

This part of IEC 61643 describes the principles for selection, operation, location and 
co-ordination of SPDs to be connected to 50 Hz to 60 Hz a.c. power circuits and equipment 
rated up to 1 000 V r.m.s.. 

NOTE 1 This technical specification deals only with SPDs and not with SPDs components integrated inside 
equipment. 

2 Normative references 

See Annex ZA. 

3 Definitions 

For the purposes of this Technical Specification the following definitions apply. 

NOTE These definitions are for the most part reproduced from EN 61643-11 (the definition number being 
indicated within square brackets). Where necessary a note has been added for better understanding regarding 
application of SPDs. 

3.1 
surge protective device 
SPD 
device that is intended to limit transient overvoltages and divert surge currents. It contains at 
least one non-linear component 
[definition 3.1 of EN 61643-11] 

3.2 
continuous operating current 
Ic 
current flowing through each mode of protection of the SPD when energized at the maximum 
continuous operating voltage (Uc) for each mode  

3.3 
maximum continuous operating voltage 
Uc 
maximum r.m.s. voltage which may be continuously applied to the SPD's mode of protection. 
This is equal to the rated voltage  
[definition 3.11 of EN 61643-11] 

3.4 
voltage protection level 
Up 
parameter that characterizes the performance of the SPD in limiting the voltage across its 
terminals, which is selected from a list of preferred values. This value is greater than the 
highest value of the measured limiting voltages  
[definition 3.15 of EN 61643-11] 
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