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Foreword

The text of the International Standard IEC 61643-1:1998 and its corrigendum December 1998, prepared
by SC 37A, Low-voltage surge protective devices, of IEC TC 37, Surge arresters, together with the
common modifications prepared by CLC/SR 37A was submitted to the Unique Acceptance

Procedure.
The combined text was approved by CENELEC as EN 61643-11 on 2001-10-01.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical

national standard or by endorsement (dop) 2002-12-01
— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2004-10-01

Annexes designhated "normative” are part of the body of the standard.
In this standard, annexes A, B and ZA are normative.
Annex ZA has been added by CENELEC.
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INTRODUCTION

The present standard addresses requirements and tests for surge protective devices
(SPDs).

There are three classifications of tests.

The class | test is intended to simulate partial conducted lightning current impulses. SPDs
subjected to class | test methods are generally recommended for locations at points of high
exposure, e.g., line entrances to buildings protected by lightning protection systems.

SPDs tested to class |l or lll test methods are subjected to impulses of shorter duration. These
SPDs are generally recommended for locations with lesser exposure. )

All SPDs are tested on a Ablack box= basis. Tests are included to assess techniques used by
the manufacturers in order to apply the most appropriate test method.

Part 2 addresses the selection and application principles of SPDs in practical situations.
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Low-voltage surge protective devices --

Part 11: Surge protective devices connected to low-voltage power systems
- Requirements and tests

1 General

1.1 Scope

This part of EN 61643 is applicable to devices for surge protection against indirect and
direct effects of lightning or other transient overvoltages. These devices are packaged to be
connected to 50/60 Hz a.c. power circuits, and equipment rated up to 1 000 V r.m.s.

1.2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this part of IEC 61643. At the time of publication, the editions indicated
were valid. All normative documents are subject to revision, and parties to agreements based
on this part of IEC 61643 are encouraged to investigate the possibility of applying the most
recent editions of the normative documents indicated below. Members of IEC and ISO maintain
registers of currently valid International Standards.

IEC 60060-1:1989, High-voltage" test,|techhiques) - Rarti '1; JGeneral definitions and ftest
requirements

IEC 60112:1979, Method for determining the comparative and’the proof tracking indices of solid
insulating materials under moist conditions

IEC 60227 (all parts), Polyviny! chloride insulated cables of rated voltages up to and including
450/750 V

IEC 80245 (all parts), Rubber insulated cables — Rated voltages up to and including 450/750 V

IEC 60364-4-442:1993, Electrical installations of buildings — Part 4-442: Protection for safety -
Protection against overvoltages — Protection of low-voltage installations against faults between
high-voltage systems and earth

IEC 60364-5-534:1997, Electrical installations of buildings — Part 5: Selection and erection
of electrical equipment — Section 534: Devices for protection against overvoltages (€]

IEC 60529:1989, Degrees of protection provided by enclosures (IP code)

IEC 60664-1:1992, Insulation coordination for equipment within low-voltage systems — Part 1.
Principles, requirements and tests

IEC 60695-2-1/1:1994, Fire hazard testing — Part 2-1/1: Test methods — Sheet 1: Glow wire
end-product test and guidance
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IEC 60884-1:1994, Plugs and socket outlets for household and similar purposes — Part 1:
General requirements
Amendment 1 (1994)
Amendment 2 (1995)

IEC 60364-5-534:1997, Electrical installations of buildings - Part 5: Selection and erection of
electrical equipment Section 534: Devices for protection against overvoltages

IEC 60947-1:1996, Low voltage switchgear and controlgear — Part 1: General rules

IEC 80947-5-1:1990, Low-voltage switchgear and controlgear — Part 5-1: Control circuit
devices and switching elements — Electromechanical control circuit devices

|IEC 60999 (all parts), Connecting devices — Safety requirements for screw-type and screwless
type clamping units for electrical copper conductors

IEC 61180-1:1992, High-voltage test techniques for low voltage equipment — Part 1: Definitions,
test and procedure requirements

IEC 61643-12:—, Surge protective devices connected to low-voltage power distribution
systems — Part 12: Selection and application principles

2 Service conditions

2.1 Noirmal

2.1.1 Frequency: frequency of the supply mains is between 48 Hz and 62 Hz a.c.

2.1.2 Voltage: the voltage applied continuously between the terminals of the Surge Protective
Device (SPD) must not exceed its maximum continuous operating voltage.

2.1.3 Altitude: altitude shall not exceed 2 000 m.

2.1.4 Operating and storage temperatures

— normal range: -5°Cto +40 °C
— extended range: —40°Cto +70 °C

2.1.5 Humidity - relative humidity: under indoor temperature conditions shall be between
30 % and 90 %.

2.2 Abnormal

Exposure of the SPD to abnormal service conditions may require special consideration in the
design or application of the SPD, and should be calied to the attention of the manufacturer.

For outdoor SPDs exposed to solar or other radiation, additional requirements may be
necessary. .
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3 Definitions
For the purpose of this part of IEC 61643, the following definitions apply.

3.1

Surge Protective Device (SPD)

a device that is intended to limit transient overvoltages and divert surge currents. It contains at
least one nonlinear component

3.2

one-port SPD

an SPD connected in shunt with the circuit to be protected. A one port device may have
separate input and output terminals without a specific series impedance between these
terminals

3.3

two-port SPD

an SPD with two sets of terminals, input and output. A specific series impedance is inserted
between these terminals

3.4

voltage switching type SPD

an SPD that has a high impedance when no surge is present, but can have a sudden change in
impedance to a low value in response to a voltage surge. Common examples of components
used as voltage switching, devices arepspark gaps,;gas tubesy thyristors (silicon-controlied
rectifiers) and triacs. These SPDs are sometimes called "crowbar type"

3.5

voltage limiting type SPD

an SPD that has a high impedance-when no surge isopresent, but will reduce it continuously
with increased surge -current and, voltage. Common examples) of components used as non-
linear devices are varistors and,osuppressor, diodes; | These SPDs are sometimes called
“clamping type"

3.6

combination type SPD

an SPD that incorporates both voltage switching type components and voltage limiting type
components may exhibit voltage switching, voltage limiting or both voltage switching and
voltage limiting behaviour depending upon the characteristics of the applied voltage

3.7

modes of protection

an SPDs protective component may be connected line-to-line or line-to-earth or line-to-neutral
or neutral-to-earth and combinations thereof. These paths are referred to as modes of
protection

3.8

nominal discharge current /

the crest value of the current through the SPD having a current waveshape of 8/20. This is
used for the classification of the SPD for class |l test and also for preconditioning of the SPD
for class | and Il tests

3.9

impulse current /;,

it is defined by three parameters, a current peak value /.., @ charge Q and a specific
energy W/R. This is used for the classification of the SF’DD for class | test
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3.10

maximum discharge current /,, for class Il test

crest value of a current through the SPD having an 8/20 waveshape and magnitude according
to the test sequence of the class Il operating duty test. /. is greater than /,

3.1

maximum continuous operating voltage U,

the maximum r.m.s. or d.c. voltage which may be continuously applied to the SPDs mode of
protection. This is equal to the rated voltage

3.12

standby power consumption P¢

power consumed by the SPD when energized at the maximum continuous operating voltage
(U,) with balanced voltages and phase angles and connected in accordance with the
manufacturer's instructions

3.13

follow current /;

current supplied by the electrical power system and flowing through the SPD after a discharge
current impulse. The follow current is significantly different from the continuous operating
current /,

3.14

rated load current /|

maximum continuous rated r.m.s..or d.cy current that can be supplied to a load connected to
the protected output of an SPD

3.15

voltage protectionjievelhd)
a parameter that characterizestthe‘performance-ofthe! SPD)Iin limiting the voltage across its
terminals, which is selected from a list of preferred values. This value shall be greater than the
highest value of the measured limiting voltages.

3.16

measured limiting voltage

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

3.17

residual voltage U, .4

the peak value of voltage that appears between the terminals of an SPD due to the passage of
discharge current

3.18

temporary overvoltage characteristic

behaviour of an SPD when subjected to a temporary overvoltage (TOV) Ur for specific time
duration ¢

NOTE This characteristic can be either withstanding a TOV, without unacceptable changes in characteristics or
functionality, or failing as described in 7.7.6.2.

3.19

load-side surge withstand capability for a two-port SPD

ability of a two-port SPD to withstand surges on the output terminals originated in loads
downstream of the SPD
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3.20
voltage drop (in per cent)

AU = ((UlN - UOUT) / U]N) x 100 %
where

Uy is the input voltage and Ugyr is the output voltage measured simultaneously with a full
rated resistive load connected. This parameter is only used for two-port SPDs.

3.21

insertion loss

at a given frequency, the insertion loss of an SPD connected into a given power system is
defined as the ratio of voltages appearing across the mains immediately beyond the point of
insertion before and after the insertion of the SPD under test. This result is expressed
in decibels

NOTE Requirements and tests are under consideration.

3.22

1,2/50 voltage impulse

a voltage impulse with a virtual front time (time to rise from 10 % to 90 % of the peak value)
of 1,2 us and a time to half-value of 50 ps

3.23
8/20 current impulse
a current impuise withya virtual front timerof 8 ps and atime;to half value of 20 us

3.24

combination wave

the combination wave is delivered by a generator that applies a 1,2/50 voltage impulse across
an open circuit and an 8/20 current impulsetinto’a short circuit. The voltage, current amplitude
and waveforms 'that sarel delivered: 1o cthe SPD:are/ determined by the- generator and the
impedance of the SPD to which'thehsurge/is applied; Thewatio of peak open-circuit voltage to
peak short-circuit current is 2 Q; this is defined as the fictive impedance Z;. The short-circuit
current is symbolized by /.. The open-circuit voltage is symbolized by Ug,

3.25

thermal runaway

an operational condition when the sustained power dissipation of an SPD exceeds the thermal
dissipation capability of the housing and connections, leading to a cumulative increase in the
temperature of the internal elements culminating in failure

3.26

thermal stability

an SPD is thermally stable if after the operating duty test causing temperature rise, the
temperature of the SPD decreases with time when the SPD is energized at specified maximum
continuous operating voltage and at specified ambient temperature conditions

3.27

degradation

the change of original performance parameters as a result of exposure of the SPD to surge,
service or unfavourable environment
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3.28
short-circuit withstand
maximum prospective short-circuit current that the SPD is able to withstand

3.29

SPD disconnector

device (internal and/or external) required for disconnecting an SPD from the power system
NOTE This disconnecting device is not required to have isolating capability. It is to prevent a persistent fault on
the system and is used to give an indication of the SPD failure.

There may be more than one disconnector function for example, an over-current protection function and a thermal
protection function. These functions may be integrated into one unit or performed in separate units.

3.30 .

degrees of protection provided by enclosure (IP code)

the extent of protection provided by an enclosure against access to hazardous parts, against
ingress of solid foreign objects and/or against ingress of water (see IEC 60529)

3.31

type tests

tests which are made upon the completion of the development of a new SPD design. They are
used to establish representative performance and to demonstrate compliance with the relevant
standard. Once made, these tests need not be repeated unless the design is changed so as to
modify its performance. In such a case, only the relevant tests need be repeated

3.32

routine tests

tests made on each SPD or dni parts) and materialscas required to ensure that the product
meets the design specifications

3.33

acceptance tests

tests which are made when it has beén agreed between the manufacturer and the purchaser
that the SPD or representative samples of an order are to be tested

3.34

decoupling network

a device intended to prevent surge energy from being propagated to the power network during
energized testing of SPD. Sometimes called a "back filter"

3.35 Impulse test classification

3.35.1

class | tests

tests carried out with the nominal discharge current /, defined in 3.8, the 1,2/50 voltage
impulse defined in 3.22, and the maximum impulse current /i, for class | test defined in 3.9

3.35.2

class |l tests

tests carried out with the nominal discharge current /,, defined in 3.8, the 1,2/50 voltage defined
in 3.22, and the maximum discharge current /5, for class |i test defined in 3.10
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