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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL EQUIPMENT FOR MEASUREMENT,
CONTROL AND LABORATORY USE -
EMC REQUIREMENTS

FOREWORD

comprising
Jo promote
t fields. To

aration is
}/ith may
ighs liaising

nization for
tions.

The fofmal decisions or agreements of the IEC on technical m S 3 bssible, an
internafional consensus of opinion on the relevant subjects since—ea i njtte resentation
from alllinterested National Committees.

3) The do¢uments produced have the form of recommendationg for mtrnatnoal use i in the form
of standards, technical specifications, technical reports \o P e National
Commiftees in that sense.

4) In ordef to promote international unificatio ternational
Standafds transparently to the maximum flards. Any
divergepce between the IEC Standard and be clearly
indicatgd in the latter.

5) The IEC ible for any
equipme

6) Attentig the subject
of pate

Internatiq aspects,

of IEC te¢

This starn the first edition of IEC 61326-1 published in |1997, its
amendme dment 2 (2000), and constitutes a technical revision|.
The text< i d is based on the following documents:

FDIS Report on voting

65A/345/FDIS 65A/348/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

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

The general indications given in IEC Guide 107 have been followed.
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Annexes A, B, C, D, E and F form an integral part of this standard.

The committee has decided that the contents of this publication will remain unchanged
until 2003. At this date, the publication will be

* reconfirmed;

* withdrawn;

* replaced by a revised edition, or

+ amended.

The contents of the corrigendum of July 2002 have been included in this copy.
AN

@%
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INTRODUCTION

Instruments and equipment within the scope of this standard may often be geographically
widespread and may have to operate under a wide range of environmental conditions.

The limitation of undesired electromagnetic emissions ensures that no other equipment,
installed nearby, is unduly influenced by the equipment under consideration. The limits are
more or less specified by, and therefore taken from, IEC and International Special Committee
on Radio Interference (CISPR) publications.

However, the equipment has to function without undue degradation in a typical electromagnetic
environment. The limit values for immunity specified in this standard have n chosen under
this assu 5, circuit-
breaking vered.

}design

special

Complex
and installation, taking into consideration the electromagne
requiremgents, and the severity of failures.

o
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ELECTRICAL EQUIPMENT FOR MEASUREMENT,
CONTROL AND LABORATORY USE -
EMC REQUIREMENTS

1 Scope

This International Standard specifies minimum requirements for immunity and emissions regarding
electromagnetlc compat|b|I|ty (EMC) for electrlcal equment operatmg from a supply of less

industrial

— meas
— control;
— laboratory use;
— acceq

inteng

Computin
technolog
without a

Where a

urement and test;

he scope of in
|IC standards can

efessional,
-

uipment),

formation
be used

ispects of

this prod

The folloi

a) Electtfi
This or more
electr also non-measuring equipment such as signal
gene

b) Electti
This i ols one or more output quantities to specific values, with each
value al settings, by local or remote programming, or by ong or more
inpuf includes industrial process measurement and contro| (IPMC)
equip i§ts of devices such as:
— pn rs and regulators;

proarammable controllers (PC):

power supply units of equipment and systems (centralized or dedicated);
analogue/digital indicators and recorders;

process instrumentation;

transducers, positioners, intelligent actuators, etc.

c) Electrical laboratory equipment

This is equipment which measures, indicates, monitors or analyses substances, or is used
to prepare materials.
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This standard is applicable to

— equipment for use in industrial locations;

— equipment for use in laboratories or test and measurement areas with a controlled
electromagnetic environment;

— test and measurement equipment which is portable and powered by battery or from the
circuit being measured.

This equipment may also be used in areas other than laboratories.

2 Normative references

The folloying referenced documents are indispensable for the applicatign oOf ttvi éo{llnent. For
dated reIerences, only the edition cited applies. For undated refer thedatest gdition of
the refergnced document (including any amendments) applies. >

2.1 General standards

IEC 600580-151:2001, International Electrotechnical Vogcabtia 1: Elecfrical and

magnetic| devices

IEC 6004 - Electro-
magnetic| compatibility

IEC 6035 5 and eleetronic measuring equipment
IEC 6101 , control,
and labonatory use

IEC 61547 (all parts), E PO V a.c.
and 1 500 V d.c. — Equj res

IEEE 484.1:1987,

IEEE 12 eripheral
interface

TIA/EIA-2 rminating
equipmeqt

22 Im

IEC 61000=4-2:1995 Flectromagnetic compatibility (FMC) — Part 4-2' Testing and measure-
ment techniques —Electrostatic discharge immunity test — Basic EMC Publication

IEC 61000-4-3:1995, Electromagnetic compatibility (EMC) — Part 4-3: Testing and measure-
ment techniques —Radiated, radio-frequency, electromagnetic field immunity test

IEC 61000-4-4:1995, Electromagnetic compatibility (EMC) — Part 4-4: Testing and measure-
ment techniques —Electrical fast transient/burst immunity test — Basic EMC Publication

IEC 61000-4-5:1995, Electromagnetic compatibility (EMC) — Part 4-5: Testing and measure-
ment techniques —Surge immunity test
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IEC 61000-4-6:1996, Electromagnetic compatibility (EMC) — Part 4-6: Testing and measure-
ment techniques — Immunity to conducted disturbances, induced by radio-frequency fields

IEC 61000-4-8:1993, Electromagnetic compatibility (EMC) — Part 4-8: Testing and measure-
ment techniques — Power frequency magnetic field immunity test — Basic EMC Publication

IEC 61000-4-11:1994, Electromagnetic compatibility (EMC) — Part 4-11: Testing and measure-
ment techniques —Voltage dips, short interruptions and voltage variations immunity tests

2.3 Emission standards

IEC 61000-3-2:2000, Electromagnetic compatibility (EMC) — Part 3-2: %’m\its — Limits for

harmoni

current emissions (eauinment innut current <16 A ner nhasel
I Akl i g = g g 7

IEC 610(
voltage fi
<16 A

CISPR 1
teristics (

CISPR 1
electric tq

CISPR 1
methods

CISPR 1
methods

CISPR 2]
and meth

3 Defi

For the
together

3.1

0-3-3:1994, Electromagnetic compatibility (EMC) — Part 3-3x _Limk itation of
uctuations and flicker in low-voltage supply systems for equipxns 1 current

1:1990, Limits and methods of measurement of elé L) 5 p charac-

4-1:2000, Electromagnetic compatibility — pliances,

bols and similar apparatus — Part 1: Emissio

ratus and
ratus and

5 — Limits

pal Standard the definitions in IEC 60050(16(1) apply,
ith

included in IEC 60050(161) and this standard, but neviertheless
ion of the different tests, are given in the EMC basic publicafions.

type test

test of one or more samples of equipment (or parts of equipment) made to a particular design,

to show
Statistica

NOTE Thi

that the design and construction meet one or more requirements of this standard.
| sampling is not required for measurement, control, and laboratory equipment

s definition is an amplification of IEV 151-04-15 to cover both design and construction requirements.
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any particular interface of the specific device or system with the external electromagnetic
environment within the scope of this standard (see figure 1 for an example of equipment under
test (EUT))

NOTE 1/0

3.3

enclosure port

physical

3.4

class A
equipme
to a low-

[CISPR 1

3.5

class B
equipme
connecte
purposes

[CISPR 1

3.6

long-dis
lines with
of outdog

3.7

ports are input, output or bi-directional, measurement, control, or data ports.

Enclosure port

AC power port Earth port
EUT

[m¥al 4 Lo

BG-pewerport HOport

IEC 117998

Figure 1 — Examples of ports

boundary of equipment through which electrg radiate or in

quipment
t suitable for use in establish
oltage power supply network whis

1,4.2]

quipment
t suitable fo : 3 establishments, and in establishmentg
3 work which supplies buildings used for

whigh are longer than 30 m, or which leave the building (inclu

industriallocations

npinge

onnected
oses

directly
domestic

ling lines

locations characterized by a separate power network, in most cases supplied from a high- or
medium-voltage transformer, dedicated for the supply of installations feeding manufacturing
or similar plants with one or more of the following conditions:

— frequent switching of heavy inductive or capacitive loads;

— high currents and associated magnetic fields;

— presence of industrial, scientific and medical (ISM) apparatus (for example, welding machines)

3.8

laboratory or test and measurement area
area that is specifically used for analysis, testing and servicing. Equipment within the scope

has to be

operated by trained personnel
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3.9

controlled electromagnetic environment

environment usually characterized by recognition and control of EMC threats by users of the
equipment or design of the installation

3.10
intrinsic error
error of a test or measuring instrument when used under reference conditions

[IEC 60359, definition 4.20, modified]

3.11 S~
variation

difference between the indicated values for the same value of the
indicating or recording instrument when a single influence quantity
different yalues

[IEC 60359, definition 4.21, modified]

lity of an

gely two

3.12
Void

3.13
transduder with integrated signal conditioning
transducer in which all components €or signria
(see figure F.1).

ntegrated in the ¢nclosure

3.14
transduder with remote sig
transduceér whose compo s f 3 Qnipg are installed in separate epclosures
(see figure F.2)

3.15

transmigsion Ii@
connection betwee
3.16

nominal
clearly sq

4
4 Gen

Equipmeptand systems within the scope of this standard can be subjected to various kinds of
electromagnetic disturbances, conducted by power, measurement or control lines, or radiated
from the environment. The types and levels of disturbances depend on the particular conditions
in which the systems, subsystems or equipment are installed and operate.

Equipment such as generators, analysers, frequency meters shall fulfil the requirements under
conditions defined by the manufacturer (that is without a test object connected, or connecting
a 50 Q termination to the output of a signal generator).
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The manufacturer shall give information that emissions which exceed the levels required by
this standard may occur when equipment is connected to a test object.

The acceptance criteria regarding the immunity requirements are structured taking into account
the functionality and dependability aspects.

Equipment and individual devices of a system within the scope of this standard may also be a
source of electromagnetic disturbances over a wide frequency range. These disturbances may
be conducted through power and signal lines, or be directly radiated, and may affect the
performance of other equipment, or influence the external electromagnetic environment.

For emissions, the objective of these requirements is to ensure thatthe disturbances
generated by the equipment and systems, when operated normally, d a level

which could prevent other systems from operating as intended. Emi industrial
locations|are given in table 3. Emission limits for non-industrial locatjons ! [ a)ble 4.
To comply with this standard, no additional EMC tests are requifed b d here.
NOTE 1 Higher immunity levels than those specified may be necessé r example,

when reliable operation of the equipment is essential for safety) intended| for use in

harsher elgctromagnetic environments.

NOTE 2 This standard does not specify basic safety requirements jsuch j tric shock,
unsafe opgration, insulation co-ordination and related dieje 5tg . See IEC 6101( for safety
requirements.

NOTE 3 The emission limits of this standard 5 protection against interference to radio
and televisjon reception when the measurement) i ent is used closer than 30 m to the
receiving antenna for industrial or professional appli an 10 m for domestic and fommercial
applicationp.

NOTE 4 |In special cases, for gxample whe i ible_gqui i i i proximity,
additional rhitigation measures p i i ispion further
below the dpecified limits.

NOTE 5 The manufacture
sequence is optional.

. The testing

5 EMQ( test pla

51 Gegner

An EMC

e ablished prior to testing. It shall contain as a minimum the
element§

It may b i from consideration of the electrical characteristics and uspge of a
particulan -a@pparatusvthat some tests are inappropriate and therefore unnecessary| In such
cases thedecisiom notto testshattbeTecordedmthe EMCtestptam:

5.2 Configuration of EUT during testing
5.2.1 General

Measurement, control and laboratory equipment often consists of systems with no fixed
configuration. The kind, number and installation of different subassemblies within the equip-
ment may vary from system to system. Thus it is reasonable, and also recommended, not to
test every possible arrangement.
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To realistically simulate EMC conditions (related both to emission and immunity), the
equipment assembly shall represent a typical installation as specified by the manufacturer.
Such tests shall be carried out as type tests under normal conditions as specified by the
manufacturer.

5.2.2 Composition of EUT

All devices, racks, modules, boards, etc. significant to EMC and belonging to the EUT shall be
documented.

5.2.3 Assembly of EUT

If an EU
with one
tested at

or more typical configurations that represent normal use. All ty
least once. The rationale for this selection shall be docume

¢ shall be

it plan.

Where th ] a\e of those
ports is gufficient, provided that it can be shown that the it S pffect the
results significantly.

5.2.4 /10 ports

5.2.5 Auxiliary equipment

When a
shall be g

of device
ilated.

5.2.6 Cabling and earthing (groun

The cables and earth (ground with the

manufaciurer's specifigations\There

5.3 Oq
5.3.1
A selecti i on modes shall be made, taking into account that not all

functions sted. The
estimateq

5.3.2

The tests.shall be>¢arried out within the manufacturer’s specified environmental pperating
range (f r—exampte,—ambient—temperature; ilumiu'ity, atmosptreric plcbbwc), armd—within the
rated ranges of supply voltage and frequency.

5.3.3 EUT software during test

The software used for simulating the different modes of operation shall be documented. This
software shall represent the estimated worst-case operating mode for normal application.

5.4 Specification of performance criteria

Performance criteria for each port and test shall be specified; where possible, as quantitative
values.
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st description

Each test to be applied shall be specified in the EMC test plan. The description of the tests, the
test methods, the characteristics of the tests, and the test set-ups are given in the basic
standards which are referred to in 6.2 and 7.2. The contents of these basic standards need not
be reproduced in the test plan; however, additional information needed for the practical
implementation of the tests is given in this standard. In some cases, the EMC test plan shall
specify the application in detail.

NOTE Not all known disturbance phenomena have been specified for testing purposes in this standard, but only
those which are considered as most critical.

6 Imm

6.1 Cd

The conf
report.

Tests sh
applicabl

The testq shall be conducted in accordance with

out one
documen

6.2 Im

The imm

Particula

Particula

i requiérr}n
electromagnetic envir6

Particula
battery o

For inpud]

immunity

unity requirements

nditions during the tests

at a time. If additional methdds are
[ted.

i %he test

r C.1, as

e carried
shall be

ontrolled

wered by

be used,
onducted

Tests for
basic sta

— dedic

— functi

dlo 4 + H A | ol o tlo allo tlo
Cartrm PuUTto dit TTUL SPTUITICTU STUAldiTly UTULAUST 1ITYy dit CUVTTTU Uy UIT 1

ndards:

ated protection earth ports are tested as a.c. power ports;
onal earth connections are tested as 1/O-ports.

espective
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Table 1 — Minimum immunity test requirements

Port Phenomenon Basic Test value
standard
Enclosure Electrostatic discharge (ESD) IEC 61000-4-2 |4 kV/4 kV contact/air
Electromagnetic IEC 61000-4-3 3 V/m
AC power Voltage dip/short interruptions IEC 61000-4-11 [ 1 cycle/100 %
Burst IEC 61000-4-4 |1 kV
Surge IEC 61000-4-5 [ 0,5 kVa/1 kVb
Conducted RF IEC 61000-4-6 [3V
DC powerd Burst IEC 61000-4-4 1 kV
Surge I[EC 61000-4-5 | 0.5/KVartkVb
Conducted RF IEC 61000-4-6
1/O sigphal/control Burst IEC 61000-4- 5k
Surge IEC 61000-4- { Ryb. c
Conducted RF IEC 61W V4
I/0 sighal/control Burst Kk \/
connegted directly Surge O 5 k\Wa/1 kvb
to maips supply Conducted RF
a8 Lipe to line
b Lipe to earth (ground)
¢ Oply in the case of long-distance lines (see 3.6)
4 Ofly in the case of lines >3 m
Equipment shall not become dangerou a sult of the application of the {ests.
6.3 System and appli
If higher [levels or test G ndey system aspects are necessary for specific
applicatigns, the immu i or mitigation measures in the installation shall be
applied.

6.4 Random as

The perf observable during the test and shall not be §
phenomeno he test and number of tests shall be sufficient to
function d in the EMC test plan. Special care must be given

that this4|

NOTE Fori

to at least
testing, it n

case of electrostatic discharge testing of a digital device, the EUT should
t each polarity, test point and test level to exclude random effects. In ca
ay«be advisable to extend the testing time to more than 1 min.

random
est each
0 ensure

be exposed
se of burst

6.5 Pe

rformance criteria

The general principles (performance criteria) for the evaluation of the immunity test results are
the following.

6.5.1 Performance criterion A: During testing, normal performance within the specification

limits

Example

1

If electronic equipment has a central processing unit and is required to work with high
reliability, the processor shall operate without any apparent degradation from the manu-
facturer's specification.
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6.5.2 Performance criterion B: During testing, temporary degradation, or loss of function or
performance which is self-recovering

Example 1
A data transfer is controlled/checked by parity check or by other means. In the case of

malfunctioning, such as caused by a lightning strike, the data transfer will be repeated
automatically. The reduced data transfer rate at this time is acceptable.

Example 2

During testing, an analogue function value deviates by an allowed margin. After the test, the
deviation vanishes

Example(3

gt some

nction or

In the cdse of a monitor used only for man-machine monitori
degradat|on takes place for a short time, such as flashes during

6.5.3 PT]r
performa

-_—

Example

In the c4

supply un
the opergtor.

he power
ed out by

Example |2

After a pfogramme inte
ment shall stop at a s
prompts may be rete

he equip-
decision

Example(3

The test fesults i ' r reset by
the opers

6.5.4 rable due

to damag

For perfdrmance criteria B and C, the EUT has passed the tests if it has shown its [specified
immunity throughout the period of application of the test signal and, at the end of the tests, the
EUT fulfils the functional requirements established in the technical product specification. The
performance criteria D is normally not acceptable.

Because it is not possible to state only one performance criteria for each phenomenon, the
following guidance is given:

— check the function normally fulfilled by certain equipment;

— the function of the device in relation to the phenomenon determines the performance
criteria.

Examples of possible combinations are given in table 2.
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Performance criteria to the different functional aspects shall be given to the user on request.

Table 2 — Example of evaluation of immunity test results

Essential operation Continuous Continuous Non-continuous
(functional safety) unmonitored monitored operation
operation operation
ESD
IEC 61000-4-2 A B B c
EM
IEC 61000-4-3 A A A B
[
Burst A
A B B B
IEC 6100D-4-4
A (N
Surge
IEC 6100p-4-5 A B B&\ g
Conducteld RF A A \AQ \/ a
IEC 6100D-4-6
Voltage interrupts A B > q
IEC 6100D-4-11 s
NOTE [For type testing, it is highly recommended that per \(pa)n e.griteria A be chosen for all phgnomena
and all fests. However, performance criteri d/or ay be adcep provided that both the spedification
and the [test report highlight such deviation(s) for the relevant comiination(s) of function and test.
7 Emission requirements
In some [countries, certai emission
requirements. Where lation, the emission requirements stafied in this
standard|do not apply.
7.1  Cgnditions
The mea test plan
(see clau
NOTE Th covered by this standard are given on a port-by-port basis.
4
The desqri , the test methods, and the test set-ups are given in the feference
standard tables 3 and 4. The contents of the reference standards are not repro-
duced hpre; , modifications or additional information needed for the |practical
implementation of application of the tests are given in this standard.

7.2 Emission limits

Table 3 gives the limit values for class A equipment.

Table 4 gives the limit values for class B equipment.

Choice of table 3 or table 4 values shall be made after taking into account the intended

environm

ent and emission regulations in the areas of use.

If the equipment fulfils the limit values of table 3 but not table 4, this shall be stated in the
product specification.

For equipment using ISM frequencies, see CISPR 11.
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Table 3 — Emission limits for class A equipment

Port Frequency range Limits Reference
MHz standard
30 to 230 40 dB (u\{/m) quasi peak, measured
at 10 m distance CISPR 16-12 and
Enclosure ; CISPR 16-2
230 to 1000 47 dB (uV/m) quasi peak, measured
at 10 m distance
79 dB (nV) quasi peak
0,151 0,5 66 dB (uV) average
. 73 dB (pV) quasi-peak CISPR 16-1 and
AC mains 0,5to 5 60 dB (V) average /QSQQ 16-2
73 dB (pV) quasi peak
51030 60 dB (pV) average (\& N\
2 For alternative test site areas, see annex A of CISPR 22. ( \ \

Table 4 — Emission limits for class<B e

AN

Port Frequency range Limits Reference
MHz Q standard
30 to 230 \'*\\ {‘%m) 5/5'6 a ’ ea;%d
Enclosule distarice CISPR 16-12[and
CISPR 16-2
230 to 1000 Wq\gp k, mgasured
0 istance
cifie e reference standard IEC 61000-342
010 0,002 qp\w IEC 61000-3{3
\( dBNY) te 56°dB (V) quasi peak
01840 0 (uV) tg 46 dB (uV) average
1y ’ ’ Limits ase linearly with log. of
AC mains preauency CISPR 16-1 4nd
<>5 2 e (uV) quasi peak CISPR 16-2
y dB (uV) average
\/ K
60 dB (nV) quasi peak
50 dB (pV) average
2 For gltern te t sl e annex A of CISPR 22.
b For discohtinuoud di§turbances, gee CISPR 14-1.

VAN

8 Test results

test report

The test results shall be documented in a comprehensive test report with sufficient detail to

provide for test repeatability.

The test report shall contain the following minimum information:

— EUT description;

— EMC test plan;

— test data and results;

— test equipment and set-up.
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Annex A
(normative)

Immunity test requirements for equipment intended for use

in industrial locations

This annex applies to instruments and equipment that are intended for installation in industrial
locations (it covers all equipment that may be used in close proximity to high-level sources of

disturbances).

AN
NOTE Eqlipment not specifically designed for use in industrial locations may be u by contiglling the EMC
environmeijt throughout installation and/or usage.
Table A.1 — Immunity test requirements for equipment intended fox u
in industrial locations
Port Phenomenon Test vfalue
Enclosure Electrostatic discharge (ESD) \4/kV/8 kV cqntact/air
EM field 10 V/Im
Rated power frequency magneticﬁe\ld f 30 A/m*®
AC power Voltage dip/short interftiptions 0,5 cycle, egch
polarity/100 [%
Burst 2 kV
Surge 1 kV3/2 kVP
Conducted RF IEC 61000-4-6 3Vh
~
DC power Burst IEC 61000-4-4 2 kV
Surg IEC 61000-4-5 1 kV?/2 kV°
CRndu ed IEC 61000-4-6 3V
I/0 signal/| control urs IEC 61000-4-4 1 kve
Swge IEC 61000-4-5 1 k> ©
CotiductedRF IEC 61000-4-6 3vef
I/O signal/[control Bur \/ IEC 61000-4-4 2 kV
connected|directly to urge IEC 61000-4-5 1 kV3/2 kV®
power supply networl \Qo dueted R IEC 61000-4-6 3V
2 Line to Ji
b Line to
¢ Only in ce lines (see 3.6)
4 Only injthe case.of lines > 3 m
¢ Only to|magnetically sénsitive equipment. CRT display interference is allowed above 1 A/m.

treated as 1/O signal/control ports.

f The test level for the conducted r.f. test is lower than the level for the radiated r.f. test because the conducted
r.f. test simulates the resonance condition at each frequency and is thus a more severe test.

DC connections between parts of equipment/system which are not connected to a d.c. distribution network are
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Annex B
(normative)

Immunity test requirements for equipment used
in controlled EM environments

Equipment covered within this annex is intended for use in laboratories or test and measure-
ment areas with a controlled electromagnetic environment.

is |designed
such as

gsonnel in

are relaxed

The manyfacturer shall state that equipment fulfilling the requirements i
to operale in a controlled electromagnetic environment, i.e. where r.
mobile telephones may not be used in close proximity.

NOTE 1 Ip general, analysis, test and service laboratories have controlled
these area )
from thoselin table 1.

NOTE 2 |f r.f. transmitters are used in close proximity, they may d bpe of this

standard.

Table B.1 — Immunity test requiremen

in contr "dE/M@X n

or equip
e

>o

Porf Phenomenk\ éa\lc st}Jndard Test yalue
Enclosure Electrostatic discharge (E 1 61000-4-2 4 kV/8 kV contact/air
EM field ~ IEC§1000-4-3 1V/m
AC power Voltage dj thons IEE/61000-4-11 0,5 cycle, each
polarity/100 pPb
Burst IEC 61000-4-4 1 kV
Surg IEC 61000-4-5 0,5 kV#/1 kVf
Cond cte IEC 61000-4-6 1V
DC power® 9 IEC 61000-4-4 1 kV
IEC 61000-4-5 Not required
C duc IEC 61000-4-6 1V
1/0 signall cpntrol \/ IEC 61000-4-4 0,5 kve
urg IEC 61000-4-5 Not required
(\ condugted. f. IEC 61000-4-6 1V°
Measuremet HO° urR IEC 61000-4-4 X
< e IEC 61000-4-5 Not required
\C ted’r.f. IEC 61000-4-6 X®

2 Line to line.

Line to ground.

¢ Only in the case of lines >3 m

4 DC connections between parts of equipment/system which are not connected to a d.c. distribution network are
treated as 1/O signal/control ports.

¢ The rated disturbance values shall be stated in the product specification by the manufacturer.
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Annex C
(normative)

Immunity test requirements for portable test
and measurement equipment

Equipment covered within this annex is portable test and measurement equipment that is
powered by battery or from the circuit being measured. Equipment that can be operated while

charging is excluded from this annex.

NOTE 1 Test and measurement instruments within the scope of this standard can e range of
locations but by personnel capable of interpreting the results obtained. If these in ected to a
mains supgly, it is normally only by their test or measurement leads and only for a t. Hence,
the test values shown in table C.1 are relaxed from those in table 1. >
NOTE 2 |If r.f. transmitters are used in close proximity, they may distur bpe of this
standard.

Table €¢.1 — Immunity test requirements for portab ipment

Port Phenomenon {;c standard Test vajue
Enclosure Electrostatic discharge (E é‘C/G 00g—4) 4 kV/8 kV confact/air
EM field EC 6100 3 V/m

There arp no further requirements fo the maing>chargers used by the products within the

scope of [this standard.

&%
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Annex D
(normative)

Test configurations, operational conditions and performance criteria

for sensitive test and measurement equipment
for EMC unprotected applications

D.1 General

AN

In additipn to the requirements of this standard, this annex specifie
configurgtions, operational conditions and performance criteria for
measurement circuits (both internal and/or external to the equip
protected for operational and/or functional reasons, as specified 8

Example$ of such equipment include, but are not limited to
spectrum| analysers, network analysers, digital multimete

The manpfacturer specifies the environment for
utilizes the corresponding test level spegificatio

D.2 Test configurations

e\Be{aLiled test
with\test and

hot EMC

nalysers,
EMmSs.

used and

D.2.1

Test and|measuremen (T > hds to an
operating condition ung S asuri he emission and immunity performange of the
product. [n this ca: i i al shall be applied.

Test and| measureme R L ports not needed to evaluate the essential functions of

the EUT ghall be

NOTE 1 H 3 o.be used with the test and measurement ports do not need to be [connected.

Such test |
has the cd
Connecteg incregse emissions and/or reduce immunity in certain applications.

NOTE 2 d lly €overed in a screening manner.

D.2.2 Auxiliary equipment

om one application to another and are often connected to equ|pment that
in various stages of disassembly to provide access to test pojnts inside.

Auxiliary equipment necessary for the normal operation of the equipment under test (EUT)

shall be included as part of the equipment to be tested.

D.3 Operational conditions

When both battery and a.c. options are available, both modes of operation shall comply.
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The oscilloscope ports shall be set for maximum sweep speed, maximum sensitivity and
continuous acquisition mode unless other modes are known to provide worst-case emission or

immunity results within normal applications.

D.3.2

Logic analysers

The logic analyser shall be set for data analysis modes during emissions testing and
continuous data acquisition mode during immunity testing unless other modes are known to
provide worst-case emission or immunity results within normal applications.

D.3.3 y N

Typical set-ups include: peak detect, maximum sensitivity (usually a ilable, will
suffice) and continuous acquisition mode.

D.3.4 Dther equipment

For equigment not mentioned in D.3.1 to D.3.3, the following™p

A selecti at not all
functions stimated
worst-cas

D.4 Im

D.4.1

During tg formance
which is| self-recoveri d by the
manufacfurer. Tryi aluated. No change in actual operating state or
loss of st

Electrost r pins of
shielded B (GPIB),
RS232 anpd IEEE

D.4.2 <

No visua st except
as specifjedby the nufacturer.

No test for power frequency magnetic field is required.

D.5 Typical product specific immunity test parameters

D.5.1

Oscilloscopes

Typical parameters observed during immunity testing include trace width deviation, trace offset
and display noise.
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D.5.2 Logic analysers

Typical parameters observed during immunity testing include logic analyser functional
operations that may cause system lock-up or change of function or mode.

D.5.3 Digital multimeters (DMM)

Typical parameters observed during immunity testing include the displayed measurement
value.

@%
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Annex E
(normative)

Test configurations, operational conditions and performance criteria for

portable test, measuring and monitoring equipment used in low-voltage
distribution systems

E.1 General

AN
In additipn to the requirements of this standard, this annex specifie e\}fe{;lailed test
configurations, operational conditions and performance criteria for egdip chis
— used ffor testing, measuring or monitoring of protective meas 'gribution

systems, and;
— powefed by battery and/or from the circuit measured, ar

— portable.

symultimeters, [nsulation

Example S
dance testers, RCD-testers

testers, 9

The man sed, and
utilizes th

E.2 Test configuration

E.2.1

Test and blied with
the EUT. lest leads
shall be ¢ ccording
to figure E

If the teg] ndled up
so that th

The test |[eadssha arranged 0,1m apart in a horizontal position on the test table.

Auxiliary equipment (AE) required for generating or monitoring the test object signal shall
be connected according to figure E.1 via two EM-clamps as described in IEC 61000-4-6,
figure A.3, and/or further decoupling networks.

Voltage measurements shall be made with a 1 000 x (1 £+ 10 %) ohm resistor (test object)
connected in series with one of the test leads as shown in figure E.2. Current measurements
shall be made with a 100 x (1 + 10 %) ohm resistor (test object) connected in parallel with the
test leads as shown in figure E.3.
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For other measurements the test object shall be specified by the manufacturer and
documented in the test report.

E.2.2 Operational conditions
Test and measurement equipment shall be set to the most sensitive ranges or combination of

ranges unless other ranges are known to provide worst-case immunity results within normal
application. Each function of multifunctional equipment shall be tested separately.

E.3 Immunity requirements-performance criteria

E.3.1 -Efectrvstaﬁrd-isuhauyc

Test levels according to annex C, performance criterion B.

Electrostatic discharge shall be applied to the housing, to the tefmi nd to the
coupling |planes, but not to the inner pins of shielded port or cable t¢ example,
BNC, D-qubminiature, IEEE 488 (GPIB), RS232, IEEE 1284 ¢ ), efc.).

E.3.2 EM-field

Test levels according to annex C starting at 80 MF Uri ce within
the specification limits. This includes b iatic 3 ide the maximunp intrinsic
error doqumented in the technical datq of i e limited
to five times the intrinsic error but not moxre ths S p neasured
at betw%n 50 % and 100 % of full/scale. ' aximum dimension of the equipment
enclosurg is < 0,3 m, the test is perfoyme S e side in accordance with figure E.1

and noted in the test repor,

W
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| omee
object

Top vig

=

EUT

based on IEC 61000-4-3

E|

C 556/02

for portable test, measuring and monitoring equipment
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Test object
for the EUT

EUT oim | § EM-clamp(s) ON® [ | AE®
IEC 557/02
ta) Debuup:;uy IICtVVUI;\ \Ilf IICbUODCle) /\
For pxample, voltage source
Figure E.2 — Example of connection details for voltas asuréments
[ Testobject
i forthe EUT / |
EUT i W |l oN || aE
-t IEC 558/02
@ Decoupling network
b For examplf, cu
Figure nection details for current measurements
4



https://iecnorm.com/api/?name=1b7e249610c675e0573825e96bbf8008

61326 © |IEC:2002 - 57 -

Annex F
(normative)

Test configurations, operational conditions and performance criteria for

transducers with integrated or remote signal conditioning

F.1 General requirements

F.1.1 -General-considerations

In additipn to the requirements of this standard, this annex spegifi \wiled test

configurations, operational conditions and performance criteria for S 'ygrated

or remote signal conditioning.

This annéx applies only to transducers characterized by thei he aid of

an auxilid al, and to

output th chemical

and biological measured quantities.

The trangducers covered by this anpéx & pe d.c/or a.c. voltage and/or by

battery of with internal power supply.

Transduders referred to by this annex(comprise\a the following items (see figures F.1

and F.2): %

— one ¢r more elements for g’ a nor~electrical input quantity to an [electrical
quanfity;

— a trapsmissiom\Jin aN's the, electrical quantity to a component for signal
condi ioning;@

— a unif for signa -relevant
electrjcal signaf;

— anen

Transdu ures F.1

and F.2)<:

— acon i d control unit;

— adisplayunit;

— control elements such as keys, buttons, switches, etc.;
— transducer output signals are clearly assigned to the input signals;
— transducers with signal conditioning which may be integrated or remote.

The manufacturer specifies the environment for which the product is intended to be used and

utilizes the corresponding test levels in this standard.
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Non-electrical quantity
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Signal|port
AC/d.g. port

Figure F.1 — Example of a transducer

—
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&)

grated signal conditioning

]

()]

560/02

Non-e
Electrical quantity
Transmission link

Signal conditioning

Cctricdl qudantity

Communication and control unit

Input/output ports
Power supply
Signal port
AC/d.c. port

Figure F.2 — Example of a transducer with remote signal conditioning
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F.1.2 Test configurations

A system for monitoring the behaviour of the EUT and for registering the output values shall be
designed in such a way that the electromagnetic compatibility characteristics of the EUT are
not impaired. The input impedance of the monitoring system shall correspond to the
terminating impedance of the transducer, specified by the manufacturer. The distance between
the monitoring system and the EUT should be at least 1,5 m.

The measurement uncertainty and the bandwidth of the monitoring system shall be adapted to
the characteristics of the transducer.

Transmission links are considered as separate input and output lines. S~

The tests shall be conducted in compliance with the environmedta for the

d with a
ted.

In the cgse of battery-operated transducers that can also b
power supply, both operating modes (stand-alone and exterpall

In cases| in which the manufacturer's installation in i i external
protectiveé equipment or particular protective measure i pperating

manual, the test requirements given in this anne with the
external p

F.1.3

Transdug ports do
not have ions with
alternativ

Transdug bss other
ranges a

Only ope tions are
permitted. bility test
condition way that
the electt

Measure g facturer's
specificatfi ch gpecifications are given, the tests shall be carried out with tHe circuits
groundeg ircuits ungrounded.

F.1.4 Performance criteria

The performance criteria are used to assess the defined functions of a transducer under the
effects of external electromagnetic disturbances. Since a transducer is often part of a chain of
functions in a large process, effects on the overall process due to malfunctions of a transducer
caused by external interference factors cannot be predicted without great difficulty. For this
reason it is particularly important that the behaviour of transducers under the influence of
electromagnetic disturbances is described with performance criteria by the manufacturer.
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The main function of a transducer is to transform a non-electrical quantity into a process-
relevant signal as shown in figures F.1 and F.2. Different performance criteria may be used for
other functions that are not relevant to the process.

Table F.1 classifies the permissible effects of a disturbance on the functions of a transducer

(performance criteria).

Table F.1 — Performance criteria for the different functions

Function Phenomena
IEC 61000-4-3 IEC 61000-4-2 IEC 61000-4-5
IEC 61000-4-6 IEC 61000-4-4 /TN
IEC 61000-4-8 IEC 61000-4-11

Main functlion

The deviations during the
test are within the limit
values for measurement
uncertainty specified and
documented by the
manufacturer

The deviations during th
test are within the limit
values for additional
measurement uncer

by the manufac

e<
N teskine mo

ecified measurg

ungertainty range

ring the
ifhe the

ertainty
Lmented
er. After
ired

he

ment

Process-rglevant
communicption

Communication as
intended

\{emporary interfefence of
the communicatiop that
does not cause any
malfunction is pefmitted

during the test

ation not
the process

Communid
relevant tg

Communication as|
intended

a
pocary interference of
the cemmupication is
Efrmit d during the test.

Temporary interfefence of
the communicatiop that
does not cause afy

malfunction is permitted

N ~ the main function during the test
Alarm fungtion NWtion\\péwitt}d\
Limit values not re@ o malfdnctiogs;p it within the switching Temporary loss of function
to the progess (\t erancesgdefined and documented by the is permitted during the test
F.1.5
After org
Power in a single
cable togle

Power inputs for voltages up to 75 V d.c. or voltages up to 50 V a.c. with superimposed output
signals (for example, 4-20 mA current loop with two-wire technology) are also tested as

input/output lines.

The transmission link of a transducer with remote signal conditioning is tested as an

input/output line.

Any insulation resistance requirements shall be checked after ESD, fast transient (burst) and
surge tests. If the manufacturer's specifications are not satisfied, the transducer is deemed to
have failed the EMC tests.
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F.2 Transducers for measurement of tension and compressive forces
(force transducers)

F.2.1 General considerations

In addition to the requirements of the main part of this standard and of clause F.1, this
subclause describes particular EMC requirements for force transducers that permit static
measurement quantities.

Force transducers comprise at least the following components:

. a deflection unit that records mechanical farces as input quantities;

bl to the

>elevant

« one or more converting elements for generating electrical sig
mechanical input quantities;

+ a mepsurement signal amplifier for processing the electrical.sign
signals.

F.2.2 Test configuration

The force transducer shall be tested in the position Specifi ee figure
F.3).
If no installation position is specified b 3 ducer shall be posfitioned in

such a way that the force is applied verti

The grou facturer's
specifications. If none are/given, * shall be
grounded and the transdus 9

The devigce under test ish
on the ddflectio inte

If the ports are implen of plug-in connectors and if they have a terminal for a
cable shi connected with the functional ground port. Preinstalled
cable con 3hie gshall be connected accordingly.

terminals
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