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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMAGNETIC COMPATIBILITY (EMC) —

Part 4-5: Testing and measurement techniques —

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/ecomam | i 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~posshle\in their national and regional standards. Any
divergence between the IEC-Standard_and\the eSponting\sfational or regional standard shall be clearly

indicated in the latter.

5) The IEC provides no matking indicate its approval and cannot be rendered responsible for any
6) Attention is drawp/te t ibilnty 9 elements of this International Standard may be the subject
of patent rights. p \ ¢ 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/294+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¢ withdrawn;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.

@%
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 (intrnr‘lur‘tinn, fundamental prinr‘iplpq)

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 rahge 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 SN [ 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

Thefollowing 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

IEC 10004 A anoairana d H H
LL==) " v = =

anroaomaoant coctiaon myvuoactioant

o haocad An thic af ar o, a—tha
agrctimeTits vasStU— O tits oeTtoTT Ot UUOUTF arc— oot aygtu— toU— mvestugatc— tic

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) ifthe 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.

41

balanced lines
a pair of symmetrically driven conductors with a conversion loss from differential to comman
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

havina canrdinatad charanctaricticre MNEV\/ Q208 N1 N11]
He G- c0oHoate G e Haracte St eS—rEvV—oLo- o=
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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 beyopd.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 halfivalue 15
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

tramsiernt

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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5 Test levels

The preferential range of test levels is given in table 1.

Table 1 — Test levels

Open-circuit test voltage
Level +10 %
kv
1 0,5
2 1,0
3 2,0
4 4,0
X Special /\
NOTE x is an open class. This level can be specified i the\(ﬁu\}l\
specification.. /‘\
R\

The test levels shall be selected according to the ipsStallatio it “classes of instal-
lation are given in B.3 of annex B.

All voltages of the lower test levels sha

For selection of the test levels for the dif

6 Test instrumentatios

selected so that the generator delivers a 1,2/50 us
and a 8/20 us current surge into a short circuit, i.e.
pedance of 2 Q.

- 172/50 ps open-circuit voltage waveform 8/20 pus short-circuit current
waveform is(refe as a combination wave generator (CWG) or hybrid generator.

NOTE 1 _The waveform of the voltage and current is a function of the EUT input impedance. This impedance may
change”during surges to equipment and due either to proper operation of the installed protection devices, or to
flashover or component breakdown, if the protection devices are absent or inoperative. Therefore the 1,2/50 ps
voltage and the 8/20 ps current waves have to be available from the same test generator output as instantaneously
required by the load.

NOTE 2 The combination wave generator described in this standard is identical to the hybrid generator

sometimes Qpnr‘ifinr\l in-some other standards
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6.1.1 Characteristics and performance of the combination wave generator

Open-circuit output voltage:
At least as low as 0,5 kV to at least as high as 4,0 kV
Waveform of the surge voltage see figure 2 and table 2
Tolerance of the open circuit output voltage +10 %

Short-circuit output current:
At least as low as 0,25 kA to at least as high as 2,0 kA
Waveform of the surge current see figure 3 and table 2
Tolerance of the short-circuit output current  +10 %

Polarity positive/negative

Phase shifting in a range betwee
versus the a.c.Jing

Repetition rate at least 1 pef

A generator with floating output shall be used.

In order to compare

characteristic shall b
measure the mo

6.2 ~Test generator 10/700 us according to CCITT

The simplified circuit diagram of the generator is given in figure 4. The values for the different
components R., C;, Rs, Rm1, Cs and Rpy» are defined so that the generator delivers a

10700

o o oliroen
TUT 1T U0 A3 SUTygcCr
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6.2.1 Characteristics and performances of the generator

Open-circuit output voltage:
At least as low as 0,5 kV to at least as high as 4,0 kV
Waveform of the surge voltage see figure 5 (IEC 60060-1) and table 3
Tolerance of the open-circuit output voltage +10 %

Short-circuit output current:
At least as low as 12,5 A to at least as high as 100 A
Waveform of the surge current see table 3
Tolerance of the short-circuit output current  +10 %

Polarity positive/negative

Repetition rate at least 1 per min

A generator with floating output shall be used.

6.2.2 Verification of the characteristics of the generato

The verification conditions for the 10/700 ps test ge > ical'to 6.1.2 with the
following note.

NOTE Short-circuit current: 12,5 A minimum wj

the open-circuit voltage set to 4,0 kV.

6.3 Coupling/decoupling networks

The coupling/decoupling
generators e.g. open-ci
tolerances.

The test-generator output or its coupling network shall be connected to a measuring system
with~a “sufficient bandwidth and voltage capability to monitor the open-circuit voltage
waveform.

The short-circuit current waveform can be measured with a current transformer through whose

aperture passes a short-circuit link between the output terminals of the coupling network.
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All waveform definitions, as well as all other performance parameters of the test generator,
should be as specified in 6.1.1 at the output of the coupling/decoupling network as well as at
the output of the generator itself.

NOTE When the generator impedance is increased from 2 Q to e.g. 12 Q or 42 Q according to the requirements of
the test set-up, the duration of the test pulse at the output of the coupling network might be significantly changed.

6.3.1.1  Capacitive coupling tor power supply circuits

Capacitive coupling enables the test voltage to be applied line to line or one line to earth while the
power supply decoupling network is also connected. The circuit diagrams for single phase
systems are shown in figures 6 and 7 and for three-phase systems are shown in figures 8 and 9.

Rated characteristics of the coupling/decoupling network:

Coupling:
coupling capacitors: C = 9 uF or 18 pF (see test set-up)
Decoupling:

decoupling inductance for supply voltage: L = 1,5 mH

The residual surge voltage on unsurged lines shall % of the maximum

applied test voltage or twice peak valug¢ of the pawe voltage whichever is higher.
The above-mentioned ch teris 0 si hase,systems (line, neutral, protective earth)
are also valid for three- S $ ee-phasevwires, neutral and protective earth).

6.3.1.2 Induc{:a}c
Under consideration,

— capacitive coupling;
— coupling via arrestors.
The different set-ups defined in the following subclauses to test a given port of the EUT may

not give comparable results. The most suitable set-up has to be selected in the product
specification/standard.

NOTE R, in figures 10 to 12 represents the resistive part of the inductance L and the value is dependent on
negligible attenuation of the transmission signal.
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6.3.2.1 Capacitive coupling for interconnection lines
The capacitive coupling is the preferred method for unbalanced unshielded 1/O circuits when

there is no influence to the functional communication on that line. The application is in
accordance with figure 10 for line-to-line coupling and for line-to-earth coupling.

Rated characteristics of the capacitive coupling/decoupling network:

Coupling capacitor C: 0,5 uF
Decoupling inductors L (not current compensated): 20 mH

NOTE Signal current capability has to be considered and is dependent on the circuits under test.

6.3.2.2 Coupling via arrestors

Coupling via arrestors is the preferred coupling method for un
(telecommunication), as shown in figure 12.

EXAMPLE: n = 4, Rno =
approximately 40 Q R

The coupling vi a
arrestors.

nx 25 Q (for n equal to or greater than 2)
90 Vv

— decoupling inductor L 20 mH
(ring-core, current compensated)

NOTE-1 In some cases, arrestors with higher activation voltages are used for functional reasons.

NOTE 2 Other elements than arrestors may be used when the operational conditions are not unduly influenced.
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6.3.3 Other coupling methods

Other coupling methods are under consideration.

7 Test set-up

7 I Testequipment
The following equipment is part of the test set-up:

— equipment under test (EUT);

— auxiliary equipment (AE);

— cables (of specified type and length);

— coupling device (capacitive or arrestors);

— test generator (combination wave generator, 10/700 ps gen r
— decoupling network/protection devices;

— additional resistors, 10 Q and 40 Q (see B.1 of annex B}

In generals ¥ is applied to the lines in accordance with figure 10 via capacitive
couplings. Fhe coupling/decoupling network shall not influence the specified functional
conditions of the circuits to be tested.

An-alternative test set-up (coupling via arrestors) is given in figure 11 for circuits with a higher
signal transfer rate. Selection shall be made depending on the capacitive load with respect to
the transmission frequency.

If not otherwise specified, the interconnection line between the EUT and the coupling/
decoupling network shall be 2 m in length (or shorter).
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7.4 Test set-up for tests applied to unshielded symmetrically operated
interconnection/telecommunication lines (figure 12)

For balanced interconnection/telecommunication circuits, the capacitive coupling method can
normally not be used. In this case, the coupling is performed via gas arrestors (CCITT
Recommendation K.17). Test levels below the ignition point of the coupling arrestor
(about 300 V for a 90 V arrestor) cannot be specified (except in the case of secondary

o ot il o - Ay
Protcu ol witrnout yas dlitTesturs).

NOTE Two test configurations are to be considered:

— for the equipment level immunity test with only secondary protection at the EUT at a low test level, e.g. 0;5 kV
or 1 kV,

— for the system level immunity test with additional primary protection at a higher test ley€l, exg. 2 kV on4-kV.

If not otherwise specified the interconnection line between the
decoupling network shall be 2 m in length (or shorter).

coupling/

7.5 Test set-up for tests applied to shielded lines

In the case of shielded lines a coupling/decoupling network

applies. For decoupling the connected s
used. Normally, the maximum lengt
respect to the frequency spectrum of

If it is necessary to.apply potential differences which simulate voltages that can occur within a
system, the-tests may be carried out in accordance with figure 13 for systems with shielded
lines, .Shields earthed at both ends, and in accordance with figure 14 for systems with
unshiglded lines or shielded lines earthed only at one end.
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7.7 Other test set-ups
If one of the specified coupling methods in the test set-up cannot be used for functional

reasons, alternative methods (suitable for the special case) shall be specified in the dedicated
product standard.

7.8 Test conditions

The operational test conditions and the installation conditions shall be in accordance with the
product specification and shall include the:

— test configuration (hardware);
— test procedure (software).

8 Test procedure

8.1 Laboratory reference conditions

In order to minimize the impact of environmental parameté the test shall be

carried out in climatic and electromagnetic reference co

8.1.1 Climatic conditions

Unless otherwise specified by the cor
the climatic conditions in the laborator

Tests shall not be perfor
the EUT or the test equip

covered by this standard &
committee responsi th

6.2.1; the calibration gf the generators shall be performed according to 6.1.2 and 6.2.2.

The testshall be performed according to the test plan that shall specify (see also B.2 of
annex<B) the test set-up with

< N generator and other equipment utilized;
< test level (voltage/current) (see annex A);

— generator source impedance;

— polarity of the surge;

— internal or external generator trigger;

— number of tests: at least five positive and five negative at the selected points;
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— repetition rate: maximum 1/min.

NOTE Most protectors in common use have low average power capabilities, even though their peak power or
peak energy handling can deal with high currents. Therefore the maximum repetition rate (the time between
two surges and the recovery time) depends on the built-in protection devices of the EUT.

— inputs and outputs to be tested;

NOTE In the case of several identical circuits representative measurements on a selected number of circuits
may be sufficient.

— representative operating conditions of the EUT;
— sequence of application of the surge to the circuits;
— phase angle in the case of a.c. power supply;
— actual installation conditions, for example:
AC: neutral earthed,
DC: (+) or (-) earthed to simulate the actual earthing conditions

The surges have to be applied line to line and line(s) Z ; wJtésting line to earth the
test voltage has to be applied successiyely bet ed e Ilngs and earth, if there is no
other specification.

All lower levels | ctedtest level shall be satisfied. For testing the secondary
protection, the o 3 erator shall be increased up to the worst-case voltage
breakdown level (le o|f

negative testpuises shall be applied. For acceptance test a previously unstressed equipment
shall be usedor thepgrotection devices shall be replaced.



https://iecnorm.com/api/?name=698fa5c6a1726f0b75a9c55287d6b831

61000-4-5 O IEC:1995+A1:2000 -39 -

9 Evaluation of test results

The test results shall be classified in terms of the loss of function or degradation of
performance of the equipment under test, relative to a performance level defined by its
manufacturer or the requestor of the test, or agreed between the manufacturer and the
purchaser of the product. The recommended classification is as follows:

a) normal performance within limits specified by the manufacturer, requestor or purchaser;

b) temporary loss of function or degradation of performance which ceases after the
disturbance ceases, and from which the equipment under test recovers its narmal
performance, without operator intervention;

c) temporary loss of function or degradation of performance, the correction of Which réquires
operator intervention;

d) loss of function or degradation of performance which is not receo
to hardware or software, or loss of data.

damage

The manufacturer’s specification may define effects on t he considered
insignificant, and therefore acceptable.

siteria, by committees
g a framework for the
e purchaser, for example

This classification may be used as a guide in formu
responsible for generic, product and product-fami

10 Test report

The test report shall cont§
the following shall be rg
— the items specified

— identification
type, serial numh

— performancelevel defined by the manufacturer, requestor or purchaser;

— performance critgrion specified in the generic, product or product-family standard;

— any.éeffects on the EUT observed during or after the application of the test disturbance,
and-the duration for which these effects persist;

—_\the rationale for the pass/fail decision (based on the performance criterion specified in the
generic, product or product-family standard, or agreed between the manufacturer and
the purchaser);

— any specific conditions of use, for example cable length or type, shielding or grounding,
or EUT operating conditions, which are required to achieve compliance.
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R, R L,
WU g S . * 0

-
o]

* * 4 ]

1IEC 097/95

U High-voltage source
R. Charging resistor
C. Energy storage capacitor
Rs Pulse duration shaping resistor
R, Impedance matching resistor
L, Rise time shaping inductor
Figure 1 — Simplified circuit diagram eon b@tio wave generator
Table 2 — Definitions gf the wayeformy\parameters 1,2/50 ps
[N
}u_aQo dan\sg V\\/i{h IE\G\6\O{){50-1 In accordance with IEC 60469-1
Definitions \( Front Yi ~ ime to Rise time Duration time
alf value (10 % - 90 %) (50 % - 50 %)
us us ps
Open-circuit volt@ 2\/ 50 1 50
Short-circuit curren /\ A 8 20 6,4 16
NOTE In existin icationss the wayeforms 1,2/50 us and 8/20 us are generally defined according to
IEC 60060-1 as shown\in\ij 2 and 3/ Other IEC recommendations are based on waveform definitions
according to in table 2.
Both defi)w\itio s are } i tion of IEC 61000-4 and describe just one single generator.

2N
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vl

1,0
0,9

o/

7/ .
0,3 A
N
00 Lo N\ O
1
T 30 % max.
‘—T1 ———
X
IEC 09895
Front time: T,=167xT=12us+30%
Time to half-value: T,=50 us +20 %
Figure 2 — Wavefoiw
(waveform defini
;A
1,0 >
0,9 B
K
e A o
AN
O X
0,0 b -—
o, [remlp z
T1 30 % max.
1EC 099195
Front time: T;=1,25xT=8pus +20 %
Fime—to-halvalue: Fr=20-p5—+20-06

Figure 3 — Waveform of short-circuit current (8/20 pus)
(waveform definition according to IEC 60060-1)



https://iecnorm.com/api/?name=698fa5c6a1726f0b75a9c55287d6b831

61000-4-5 O IEC:1995+A1:2000 —45 -

S,
S
Rc Rm1 Rm2
[ T I o
L
ul— C, == Aq Cs -]-
I ) ) AN -
1EC\J00195
U High-voltage source
R. Charging resistor
C. Energy storage capacitor (20 pF)
R Pulse duration shaping resistor (50 Q)
R, Impedance matching resistors (Ry; = 15 Q; Ry = 25
Cs Rise time shaping capacitor (0,2 pF)
S; Switch closed when using external magehi
Figure 4 — Simplified circuit d+a 0/700 s impulse generator
(according to CCITT, Blue , figure 1/K.17)

Table/3 itiogs\\gl waveform parameters 10/700 ps

In accordance with

\/ \ﬁ\}f‘%ce with CCITT,
Bl book, Vol. IX IEC 60469-1
AN
Definipfons \F)t i Time to Rise time Duration time
ronttime half-value (10 % - 90 %) | (50 % - 50 %)
/\ us us us us

Open-cirewjt vglta e\ 10 700 6,5 700
smn-@o:\gnk - - 4 300
N

NOTE In existing IEC\and CCITT publications, the waveform 10/700 us is generally defined according to
IEC 60060-1 as 'shawn in figure 5. Other IEC recommendations are based on waveform definitions according

to IEC 60469-1 as shotn in table 3.

Both_definitions are valid for this section of IEC 61000-4 and describe just one single generator.
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ul
1,0
B
0,9
0,8
./ 7, _
0,3 A
o <\ x
0,0 —
0, \> t
o T -]

1EC 101195

Front time: T;=1,67xT=10pus =30 %

Time to half-value: T, =700 ps £ 20 %

Figure 5 — Waveform bit-voltage(10/700 pus)
2 g to CCITT)
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Decoupling network

Combination wave
generator

1

- C=18pF
B - {
AC (DC) N T
power supply * b > EUT
network o _I_
PE T

SN

1

Earth reference

Co
enemator

AC (DC)
power supp

ng\getwok
\2

netwgrk E\

x1

T

—¢  EUT

N

o~

\-o

Earth reference

IEC 103/95

Figure 7 — Example of test set-up for capacitive coupling on a.c./d.c. lines;
line-to-earth coupling (according to 7.2)
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Combination wave

generator
= C =18 pF
~\52
19 29 3 ?
S1 1
DV <\
o

>

AN
Decoupling network §
L 5 ‘\/
\/

L1 N b
=S S |
:gwer supply L3 % \ \) L
network T a
TN T o > |
Pg/ T = \Sf\
\/\ \/\ > Earth reference

1IEC 104195

“E

mple\of test set-up for capacitive coupling on a.c. lines (3 phases);
lime L3 to line L1 coupling (according to 7.2)
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Combination wave

generator
l-Ll R=10Q

()]

=9 uF

-

S2

/——%————{

SO
-

Decoupling network /§

ReZP)
%

L1 L1\
R
HEAE QS
L ~ B
égwer supply L3 1
—
network .J_ \/ EUT
T
A
\ x Earth reference
_l_ N
S IEC 105195
1) Switch

mple of test set-up for capacitive coupling on a.c. lines (3 phases);
line L3 to earth coupling (according to 7.2);
generator output earthed

Figure 9 — EX



https://iecnorm.com/api/?name=698fa5c6a1726f0b75a9c55287d6b831

61000-4-5 O IEC:1995+A1:2000 - 55—

Combination wave
generator

R=40Q

Auxiliary Protection Decoupling network QX
equipment equipment \
AN j\>

- )|

-
NN

O

)

Earth reference

-+

1EC 106195

1) Switch S1

2) S

3) L

Figure 10 — Example of test set-up for unshielded interconnection lines;
line-to-line/line-to-earth coupling (according to 7.3),
coupling via capacitors
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Combination wave
generator

j hw0a

Auxiliary
equipment

Protection
equipment

oL
s2
17_101 1‘: 2] 3] 1<°
g o <

Decoupling network

N
<

)

R

. I

R

>

7

YN
>

1

|”—v—0

Switch S1

11
b

Earth reference

EUT

IEC 107195

Figure 11 — Example of test set-up for unshielded unsymmetrically operated lines;
line-to-line/line-to-earth coupling (according to 7.3),
coupling via arrestors
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Test generator

1
1
{1

Auxiliary Protection Decoupling network

equipment  equipment <\
Ll I
\ N
I: \
)

L
[
[

L]

msq”

"+
1”-—0

IEC 108195

a) Switch S1

— lineto :
- line to li

b) Calculation of Ry

earthed)
2/50 us generator)

R4 x25Q =100 Q, Ry, shall not exceed 250 Q

c) ~€="0,1 pF for frequencies of the transmission signal below 5 kHz;
at higher frequencies no capacitors are used

d)” L =20 mH, R_: value depending on negligible attenuation of the transmission signal

Figure 12 — Example of test set-up for unshielded symmetrically operated lines

(telecommunication lines); line-to-line/line-to-earth coupling
(according to 7.4), coupling via arrestors
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Safety insulation Safety insulation
transformer transformer
L L
N N
PE PE
M
= | e
- I.: EUT 2 EUT 1 [ -

/=20m

__.L Earth reference

Figure 13 — Example of test set-up for tests a
(according to 7.5) and to apply poterrti
(according to 7.6), condu¢f

Safety insulation Safety insulation

transformer transformer
L L
N

PE PE
CT _%}K EUT 1 =
Test
generator
Earth reference
IEC 11095

Figure 14 — Example of test set-up for tests applied to unshielded lines
and shielded lines earthed only at one end
(according to 7.5) and to apply potential differences
(according to 7.6), conductive coupling
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Annex A
(normative)

Selection of generators and test levels

The selection of the test levels shall be based on the installation conditions. For this purpose
table A.1 should be used, together with information and examples given in B.3 of annex B

where:

Class 0:
Class 1:
Class 2:
Class 3:
Class 4:

Class 5:

Class x:

Well-protected electrical environment, often within a special room.

Partly protected electrical environment.
Electrical environment where the cables are well separated
Electrical environment where cables run in parallel.
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Table A.1 — Selection of the test levels (depending on the installation conditions)

Test levels
Ins::ela!:;ion Coupling mode Coupling mode Coupling mode Coupling mode
Line Line Line Line Line Line Line Line
to line to earth to line to earth to line to earth to line to earth
kv kv kv kv kv kv kv kv
0 NA NA NA NA NA NA NA NA
1 NA 0,5 NA 0,5 NA 0,5 NA NA
2 0,5 1,0 0,5 1,0 NA 1,0 m 0,5
3 1,0 2,0 1,0 2,03 NA 2,0 < NA
4 2,0 4,03 2,0 4,03 NA 20 A NA
5 2 2 2,0 4,03 NA 4,09 NA NA
X
O\ no test is advised at

1) Limited distance, special configuration, special layout, 10 m M
interconnection cables up to 10 m, only class 2 is applicable«

2) Depends on the class of the local power supply system.

3) Normally tested with primary protection.

(\ AN
data bus (data ling) U
short-distance bu
long-distance bus

Explanation: DB
SDB
LDB
NA

not applicable

Classes 1 to 4:
Class b5:

The source im
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Annex B
(informative)

Explanatory notes

B.1 Different source impedances

The selection of the source impedance of the generator depends on:

the kind of cable/conductor/line (a.c. power supply, d.c. power supply, intercannection,(ete’);

the length of the cables/lines;

indoor/outdoor conditions;

application of the test voltage (line to line or lines to earth).

The impedance of 12 Q (10 Q + 2 Q) represents
power supply network and earth.

The generator with an additional resist

The impedance of 42 Q (40 Q + 2 Q) re¢
and earth.

The generator with an

In some countries ffor i
and9witha2§2

The test shall be~carried out in the laboratory on a single EUT. The immunity of the EUT thus
tested is referred to €quipment level immunity.

The-test voltage shall not exceed the specified capability of the insulation to withstand high-
voltage stress.

B.2.2 System level immunity

The test carried out in the laboratory refers to the EUT. The equipment level immunity does
not assure the immunity of a system in all cases. For that reason a test on system level is
advised which simulates the real installation. The simulated installation comprises protective
devices (arrestors, varistors, shielded lines, etc.) and the real length and type of the
interconnection lines.
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