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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMAGNETIC COMPATIBILITY (EMC) —

Part 4-5: Testing and measurement techniques —
Surge immunity test

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization fo

with the IEC also participate in this preparation. The
Organization for Standardization (ISO) in accordance with conditi
two organizations.

2) The formal decisions or agreements of the IEC on technical matte nearly as possible, an
international consensus of opinion on the relevant subjects \si i mittee has representation
from all interested National Committees.

3) The documents produced have the form of/ecomm i i 9 al dse and are published in the form
of standards, technical specifications, tecknica 3 es and they are accepted by the National

Committees in that sense.

4) In order to promote international unificatiof,
Standards transparently to the maximum| extent~possile\in their national and regional standards. Any
divergence between the IEC-Standard_and\the esponting\fational or regional standard shall be clearly

indicated in the latter.

5) The IEC provides no matking
6) Attention is drawp/te t ibilnty 9 elements of this International Standard may be the subject
of patent rights. p \ c sible for identifying any or all such patent rights.

International Sta has been prepared by subcommittee 65A: System
aspects, of IE i 65: Industrial-process measurement and control.

This consolidated ion of IEC 61000-4-5 is based on the first edition (1995), [documents
65A(C0O)41+77B(CO)25 and 65A/168/RVD] and its amendmentl1l (2000) [documents
77B/291+293/FDIS and 77B/298+300/RVD].

It bears the edition number 1.1.

A vertical line in the margin shows where the base publication has been modified by
the corrigendum and amendment 1.

Annex A forms an integral part of this standard.

Annexes B and C are for information only.
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The committee has decided that the contents of the base publication and its amendment 1 will
remain unchanged until 2003. At this date, the publication will be

e reconfirmed;

¢ withdrawn;

¢ replaced by a revised edition, or
¢ amended.

@C@
S
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INTRODUCTION

This standard is part of the IEC 61000 series, according to the following structure:

Part 1: General
General considerations (introduction, fundamental principles)
Definitions, terminology

Part 2: Environment
Description of the environment
Classification of the environment
Compatibility levels

Part 3: Limits
Emission limits

Immunity limits (in so far as they do not fall under the respopgsibi
Part 4: Testing and measurement techniques
Measurement techniques
Testing techniques
Part 5: Installation and mitigation guide

Installation guidelines
Mitigation methods and devices
Part 9: Miscellaneous

Each part is further subdivi i i are to be published either as international

This section is'
ted“t

procedures rela

which gives immunity requirements and test
urge currents.
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ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 4-5: Testing and measurement techniques —
Surge immunity test

1 Scope and object

This section of IEC 61000-4 relates to the immunity requirements, test methods, and range of
recommended test levels for equipment to unidirectional surges caused by ovetvoltages from

lines.

This standard defines:

— range of test levels;

— test equipment;
— test set-up;
— test procedure.

The task of the described BSIN [ he reaction of the EUT under specified
. 3 from switching and lightning effects at

certain threat Ieve:s.
It is not intended 2 q ability of the insulation to withstand high-voltage stress. Direct
lightning is not co Wi q

committges~qf\the . e product committees (or users and manufacturers of equipment)
R ppropriate choice of the tests and the severity level to be applied
to their equipment.

2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this section of IEC 61000-4. At the time of publication, the editions
indicated were valid. All normative documents are subject to revision, and parties to
agreements based on this section of IEC 61000-4 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 60050(161):1990, International Electrotechnical Vocabulary (IEV) — Chapter 161:
Electromagnetic compatibility
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IEC 60060-1:1989, High-voltage test techniques — Part 1: General definitions and test
requirements

IEC 60469-1:1987, Pulse techniques and apparatus — Part 1: Pulse terms and definitions

3 General

3.1 Switching transients

System switching transients can be separated into transients associated with:

a) major power system switching disturbances, such as capacitor bank s

b) minor switching activity near the instrumentation or load changes if t distribution
system;

c) resonating circuits associated with switching devices, such as<th

d) various system faults, such as short circuits and arcing faul e ing system of the
installation.

3.2 Lightning transients

b) an indirect lightning s

c) lightning earth,.cur

the common

b) if the source™ erference is in the same circuit, e.g. in the power supply network (direct
coupling), the génerator may simulate a low impedance source at the ports of the
equipment under test;

c) if the source of interference is not in the same circuit (indirect coupling) as the ports of the
victim-equipment, then the generator may simulate a higher impedance source.
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4 Definitions

For the purposes of this section of IEC 61000-4, the following definitions together with those
in IEC 60050(161) apply, unless otherwise stated.

4.1

balanced lines

a pair of symmetrically driven conductors with a conversion loss from differential to common
mode of less than 20 dB

4.2
coupling network
electrical circuit for the purpose of transferring energy from one circui

4.3

decoupling network
electrical circuit for the purpose of preventing surges applie
devices, equipment or systems which are not under test

affecting other

4.4

duration
the absolute value of the interval dyris
continues. [IEC 60469-1]

form or feature exists or

4.5
EUT
equipment under test

4.6 fronttime

surge voltage
the front time T4
between the instant

irtdal parameter defined as 1,67 times the interval T
0 % and 90 % of the peak value (see figure 2)

current surge
the front time
between the
[IEC 60068:-1 %

a virtual parameter defined as 1,25 times the interval T,
impulse is 10 % and 90 % of the peak value (see figure 3).

4.7
immunity
the ability of a devicé, equipment or system to perform without degradation in the presence of
an electromagnetic disturbance. [IEV 161-01-20]

4.8

electrical installation

an assembly of associated electrical equipment to fulfil a specific purpose or purposes and
having coordinated characteristics. [IEV 826-01-01]
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4.9
interconnection lines consist of:

— 1/O lines (input/output lines);
— communication lines;
— balanced lines.

4.10

primary protection

the means by which the majority of stressful energy is prevented from propagating beyond the
designated interface

4.11

rise time
the interval of time between the instants at which the instant
reaches a specified lower value and then a specified upper val

neous \va a se first

NOTE Unless otherwise specified, the lower and upper values are fixed
[IEV 161-02-05]

% of the pulse magnitude.

4.12

secondary protection
the means by which the let-through ene
special device or an inherent charactexj

4.13
surge
a transient wave of electri

modified]

4.14
system

4.15
time to half-value T3
the time to half-value T, of a surge is a virtual parameter defined as the time interval between
the virtual origin O; and the instant when the voltage current has decreased to half the peak
value. [IEC 60060-1 modified]

4.16

transient

pertaining to or designating a phenomenon or a quantity which varies between two
consecutive steady states during a time interval short compared to the time-scale of interest.
[IEV 161-02-01]
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