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020

Rart-2-3-PRartictHarregquirements
Test configuration, operational conditions and performance
criteria for transducers with integrated or remote signal conditioning

FOREWORD

il >3 TnIo 0 3 Z o

b i >

jzsessment services and, in somg areas, access to |IEC marks of conformity. IEC is not responsible foi

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compr
Il national electrotechnical committees (IEC National Committees). The object of IEC is to promote internat|
-operation on all questions concerning standardization in the electrical and electronic fields. To this end
addition to other activities, IEC publishes International Standards, Technical Spgcifications, Technical Rep
ublicly Available Specifications (PAS) and Guides (hereafter referred to\as “IEC Publication(s)”). ]
reparation is entrusted to technical committees; any IEC National Committeeinterested in the subject dealt
ay participate in this preparatory work. International, governmental and fon-governmental organizations lia
ith the IEC also participate in this preparation. IEC collaborates clos€ly with the International Organizatio
tandardization (ISO) in accordance with conditions determined by agreément between the two organizatio

he formal decisions or agreements of IEC on technical matters, express, as nearly as possible, an internat
onsensus of opinion on the relevant subjects since each_technical committee has representation frof
terested IEC National Committees.

FC Publications have the form of recommendations for_international use and are accepted by IEC Nat
ommittees in that sense. While all reasonable efforts\are made to ensure that the technical content of]
ublications is accurate, IEC cannot be held responsible for the way in which they are used or for
isinterpretation by any end user.

h order to promote international uniformity, {EC National Committees undertake to apply IEC Publica
ansparently to the maximum extent possiblelin their national and regional publications. Any divergence bet
ny IEC Publication and the corresponding“national or regional publication shall be clearly indicated in the |2

FC itself does not provide any attestation of conformity. Independent certification bodies provide confo

rvices carried out by independent\certification bodies.

Il users should ensure that they*have the latest edition of this publication.

embers of its technicat:committees and IEC National Committees for any personal injury, property dama
ther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising ouf of the publication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is_drawn to the Normative references cited in this publication. Use of the referenced publicatio
dispensable for the correct application of this publication.

ttention\is drawn to the possibility that some of the elements of this IEC Publication may be the subject of p
ghts."lEC shall not be held responsible for identifying any or all such patent rights.
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o liability shall attach te IEC or its directors, employees, servants or agents including individual experts| and
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This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition. A vertical bar appears in the margin wherever a change has
been made. Additions are in green text, deletions are in strikethrough red text.
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This International Standard IEC 61326-2-3 has been prepared by subcommittee 65A: System
aspects, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This third edition cancels and replaces the second edition published in 2012. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

— update of the document with respect to IEC 61326-1:2020.

The|text of this International Standard is based on the following documents:

FDIS Report on voting
65A/980/FDIS 65A/991/RVD

Fulllinformation on the voting for the approval of this International Standard,can be found inthe
rep¢rt on voting indicated in the above table.

Thig document has been drafted in accordance with the ISO/IEC Directives, Part 2.

In this document the following print types are used:

— [Ferms used throughout this document which have béen defined in Clause 3 of this document
and of IEC 61326-1:2020: SMALL CAPITALS.

Thig part of the IEC 61326 series is to be used in eenjunction with IEC 61326-1:2020 and follpws
the same numbering of clauses, subclauses, tables and figures.

When a particular subclause of IEC 61326+1 is not mentioned in this part, that subclause applies

as far as is reasonable. When this stafidard states “addition”, “modification” or “replacemgnt”,
the relevant text in IEC 61326-1 is to-be adapted accordingly.

NOTE The following numbering system’is used:

— pubclauses, tables and figures that are numbered starting from 101 are additional to thosg¢ in
EC 61326-1;

— tinless notes are in a_hew subclause or involve notes in IEC 61326-1, they are numbered starting from( 101
ncluding those in a_feplaced clause or subclause;

- bdditional annexestare lettered AA, BB, etc.

A lipt of all parts of the IEC 61326 series, under the general title Electrical equipment for
megsurement, control and laboratory use — EMC requirements, can be found on the |IEC
welsite(

Thelcommittes-has—decided-that-the-contents—of-this-document-willremainunchangeduntid the

stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,
e withdrawn,
o replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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In alddition to the requirements of IEC 61326-1, this part of IEC 61326 specifies.more det3
test| configurations, operational conditions and performance criteria fortrahsducers
inte

Thig document applies only to transducers characterized by their ability to transform, with

aid

and|to output the signal at one or more PORTS. This document includes transducers for eleg

che

Theltransducers covered by this document-may can be powered by AC or DC voltage and/og
battery or with internal power supply.

Tra

and|Figure 102):

Tra
101
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ELECTRICAL EQUIPMENT FOR MEASUREMENT,
CONTROL AND LABORATORY USE -
EMC REQUIREMENTS -

Part 2-3: Particular requirements —
Test configuration, operational conditions and performance
criteria for transducers with integrated or remote signal conditioning

020

Scope

grated or remote signal conditioning.

bf an auxiliary energy source, a non-electric quantity to a process-relevant electrical sig

mical and biological measured quantities.

nsducers referred to by this document comprise at least the following items (see Figure

bne or more elements for transforming a non-electrical input quantity to an elect
uantity;

H TRANSMISSION LINK for transferral of the electrical quantity to a component for si
conditioning;

A unit for signal conditioning that converts the electrical quantity to a process-rele
blectrical signal,;

an enclosure for encdlosing the above-stated components fully or in parts.

nsducers referred-to by this document-may can also have the following items (see Fig
and Figure_102):

B communhication and control unit;

b display unit;

control elements such as keys, buttons, switches, etc.;

iled
ith

the
nal,
tro-

101

ical
hnal

ant

ure

transducer output signals (for example, switch outputs, alarm outputs) which are clearly

assigned to the input signal(s);
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 of IEC 61326-1.

Additional requirements and exceptions for specific types of transducers are given in-the
annexes Annex AA, Annex BB and Annex CC to this document.
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Figure 101 — Example of a TRANSDUCER WITH INTEGRATED SIGNAL CONDITIONING
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9 AC/DC POWER PORT
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Figure 102 — Example of a TRANSDUCER WITH REMOTE SIGNAL CONDITIONING
2 |[Normative references
The|following documents are.réferred to in the text in such a way that some or all of their content
congtitutes requirements of this document. For dated references, only the edition cited applies.
For| undated references, .the latest edition of the referenced document (including [any
amgndments) applies.
Clayse 2 of IEC 61326-1:20422020 applies, except as follows:
Addition:
IEC|64326-1:20422020, Electrical equipment for measurement, control and laboratory uge —

EM

3

=N : ‘ P PR . : ‘
requireIrricTins = rdart 1. GCTricrdlr rSuirCIrricris

Terms and definitions

For the purposes of this document, the terms and definitions of IEC 61326-1:2020 apply, except
as follows.

ISO and IEC maintain terminological databases for use in standardization at the following

add

resses:

IEC Electropedia: available at http://www.electropedia.org/

ISO Online browsing platform: available at http://www.iso.org/obp
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Addition:

3.101
transducer with integrated signal conditioning

tran

Note

sducer in which all components for signal conditioning are integrated in the enclosure

1 to entry: See Figure 101.

3.102
transducer with remote signal conditioning

tran

Notel

I : : I , installed i I

1 to entry: See Figure 102.

3.104

tran
con
CON

smission link
hection between the individual components of a TRANSDUCER WITH REMOTE SIG
DITIONING

3.105

(nof

minal) range

NAL

range of indications obtainable with a particular setting of the controls of a measuring instrument

Note]
is ze

[SO

1 to entry: The (nominal) RANGE is normally stated in terms of itsdower and upper limits. Where the lower
ro, the (nominal) RANGE is commonly stated solely in terms of its dpper limit.

URCE: IEC 60050-300:2001, 311-03-14]

ran
outy

Note
quan

[SO
llm

3.1

sp
algs

[SO

3.106
me%suring range (of a transducer)

e defined by two values of the measured quantity within which the relationship between
ut and input signals complies with the accuracy requirements

1 to entry: For a 4 mA to 20 mA system, the output current 4 mA represents the lower limit for the meas
tity and 20 mA represent the upper lnrit.

URCE: IEC 60050-300;2001, 314-04-04, modified — "output signal" has been change
sured quantity" and the-hote to entry has been added]

7

braic difference between the values of the upper and lower limits of the MEASURING RAN

URCE:JEC 60050-300:2001, 311-03-13]

limit

—

he

ured

GE

4

General

Clause 4 of IEC 61326-1:20422020 applies.
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EMC test plan

General

Subclause 5.1 of IEC 61326-1:20422020 applies.

5.2

Configuration of EUT during testing

Subclause 5.2 of IEC 61326-1:20422020 applies, except as follows.

5.2.
Sub

Ada

A sy
des
not
affe
tot
bety

The
the

TRA

The
spe

In th
sup

In @

020

T General

clause 5.2.1 of IEC 61326-1:20422020 applies, except as follows:

ition:

gned in such a way that the electromagnetic compatibility characteristics of the EUT
impaired. The monitoring system shall also be designed such(that its response is
cted by the immunity tests. The input impedance of the monitoring’system shall corresp

ne terminating impedance of the transducer, specified by theCmanufacturer. The dist3
veen the monitoring system and the EUT should be at least 1,5 m.

measurement uncertainty and the bandwidth of the mignhitoring system shall be adapte
characteristics of the transducer.

NSMISSION LINKS are considered as separate ifiput and output lines.

cified by the manufacturer and using the'specified supply voltage.

e case of battery-operated transducers that can also be used when connected with a pd
bly, both operating modes (stand-alone and externally supplied) shall be tested.

ases in which the mafnufacturer's installation instructions stipulate the use of exte]

stem for monitoring the behaviour of the EUT and for registering the output values shall be

are

not
ond
nce

tests shall be conducted in compliance.with the environmental conditions for the transduicer

wer

rnal

profective equipment or particular protective measures that are explicitly stated in the operatting

mar
togd

5.3
Sub

5.4

ual, the test requirements given in this part of the document shall be applied for
ther with the external protective equipment or measures.

Operation‘conditions of EUT during testing

clause5-3 of IEC 61326-1:20422020 applies.

Specification of FUNCTIONAL PERFORMANCE

use

Sub

5.5

Sub

6

6.1
Sub

clause 5.4 of IEC 61326-1:20422020 applies.
Test description

clause 5.5 of IEC 61326-1:20422020 applies.

Immunity requirements

Conditions during the tests

clause 6.1 of IEC 61326-1:20422020 applies except as follows:
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Addition:

Transducers shall be operated during the test with all lines connected, provided the PORTS do
not have functions that—ceniravene—the definition—of atransducer's—function disable the

tran

sducer's normal operation.

Configurations with alternative PORTS shall be tested separately.

Transducers 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.

Onl

permitted. Defined functions that cannot be set under electromagnetic compatihility

con
the

Mes
spe

grolinded and with the circuits ungrounded.

6.2
Sub

Ada

Aftdr or during each test, the function of the transducer shall be tested.

Pow
togd

Pow
sign
inpu

The
inpu

L

operational functions compliant with the specified use under the nominal conditions

ditions shall be simulated by appropriate measures. This shall be done in such-a way
electromagnetic compatibility behaviour of the transducer is not affected.

surement and supply circuits shall be grounded in accordance with) the manufactun
Cifications. If no such specifications are given, the tests shall be carfied out with the cirg

Immunity test requirements

clause 6.2 of IEC 61326-1:20422020 applies except as, follows:

ition:

ther with the input and output PORTStare tested as input and output PORTS.

are
test
that

er's
uits

er inputs for voltages up to 75 V DC orwoltages up to 50 V AC that are fed in a single cable

er inputs for voltages up to 75V DC or voltages up to 50 V AC with superimposed ou
als (for example, 4 mA to 20 mA current loop with two-wire technology) are also teste
t/output PORTS.

TRANSMISSION LINKtOf-a TRANSDUCER WITH REMOTE SIGNAL CONDITIONING is tested as
t/output PORT.

ara ara ann
Crc—arc—

B
1]
P
th
D
[}
=g
=
®
e
¢
(/2]

put
as

an

sha]

If in
immn

Yo o o

suldtign resistance is specified, it shall be verified after ESD, fast transient and s
ufiity tests.

If the-manufacturer's insulation's specifications are not satisfied, the transducer is deemed to
have failed the EMC tests.

6.3
Sub

6.4
Sub

Random aspects

clause 6.3 of IEC 61326-1:20422020 applies.

Performance criteria

clause 6.4 of IEC 61326-1:20422020 applies except as follows:

Addition:
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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.

Table 101 describes the permissible effects of a disturbance on the different functions of a
transducer with regard to the required performance criteria.

Fablte404—Perf Heriafort HEf — 4
E Additi | ieul ¢ o
Maijn function™® B I I e e e T e a1
values-forintrinsic values for-additional limit-values specified-af
‘ i i
documented by the documented by the manufacturer—After thd
manufacturer manufacturer test.the measured-valyes
e i
e
S e e
SFEG.“ et E.t at San
B e S
feet
Projcess communication | Communication-as Temporary-interference-of | Interference of the
S e e
specity-the-time-that San
B e S
feet
Alafm function No-malfunctions permitted | Temporary-interference-of | Malfunctions-are permifted.
; : The manufacturer shall
specify the time that is
; . )
B e S
feet
?  [Fhe main function of a measuring transducer-is to transform-a non-electrical quantity into-a process-relgvant
[ e . 02
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Function

Additional particular performance criteria

for performance criterion A

for performance criterion B

for performance criterion C

Mai

n function?

See 6.4.2 of IEC 61326-
1:2020

See 6.4.3 of IEC 61326-
1:2020

The deviations during the
test may be outside the limit
values specified and
documented. After the test,
the measured values are
within the specified range.

The time needed for the
device to return to ready
state is given in the

gdocumeTTtatioT:

Pro|
con

cess
munication

Communication works as
intended

Temporary interference of
the communication is
permitted during the test

Interference of the
communication ispermit{ed
during the tesfg

The time ngeded for the
device to' retdrn to ready
state iS)given in the
documentation.

Ala

'm function

No malfunctions are
permitted

Temporary malfunctions are
permitted during the test

Majfunctions are permittgd.

The time needed for the
device to return to ready
state is given in the
documentation.

The main function of a measuring transducer is to transform a nofx-efectrical quantity into a process-releyant
Bignal as shown in Figure 101 and Figure 102.

7.1
Sub

Ada

The

7.2

Sub

8

ition:

Emission requirements

Conditions during measurements

Emission limits

Test results and test report

clause 7.1 of IEC 61326-1:20422020 applies except as follows:

additions made in Clauses 5 and 6 shall be taken into account.

clause 7.2 0f1EC 61326-1:20422020 applies.

Clause 8 of IEC 61326-1:20422020 applies.

9

Clause 9 of IEC 61326-1:20422020 applies.

Instructions for use
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Annex A
(normative)

Immunity test requirements for PORTABLE TEST AND MEASUREMENT
EQUIPMENT powered by battery or from the circuit being measured

Annex A of IEC 61326-1:20422020 does not apply.

Additional annexes:
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Annex AA
(normative)

Additional requirements and exceptions
for specific types of transducers —
Transducers for measurement of tension
and compressive forces (force transducers)

AA 1 _General considerations

In gddition to the requirements of the main part of this document, this Annex AA _descr

bes

parficular EMC requirements for force transducers that permit static measurementquantiti¢s.

Forge transducers comprise at least the following components:

e B deflection unit that records mechanical forces as input quantities;

e bpne or more converting elements for generating electrical signals proportional to
mechanical input quantities;

e B measurement signal amplifier for processing the electrical signals into process-rele
signals.

AA|2 Test configuration

The| force transducer shall be tested in the position specified by the manufacturer
Figure AA.1).

If ng installation position is specified by theé.manufacturer, the transducer shall be positione
such a way that the force is applied vertically.

The| grounding of the power supply and force transducer shall comply with the manufactun
spegifications. If none are given, the power supply for voltages less than 70 V DC shal
grolinded and the transducer:shall be tested both grounded and insulated from ground.

Connections to functional earth shall be made only at terminals of the force transducer inten
for fhat purpose.

If the PORTS aresimplemented in the form of plug-in connectors and if they have a terminal f

the

ant

see

d in

er's
be

ded

pora

cable shield,-then the shield shall be connected to the functional earth PORT. Preinstalled cgble

conpectors.\with shielding shall be connected accordingly.

The| mounting parts for securing the transducer in a fixed position and the mounting plate s

hall

not be made of conductive matertal untess specified otherwise by the manutacturer- The o
distance A between the components should not be greater than 1 m.

ter


https://iecnorm.com/api/?name=ff88428d00bfb9bf498dbe4d839b536e

- 16 - IEC 61326-2-3:2020 RLV © IEC 2020

b

5
. @
(\%

| // - \/ 9

Key

5N
Q

eflection unit

=

emote signal conditioning
TRANSMISSION LINK

AC/DC mains PORT
imput/output PORT
measurement output PORT
ounting-part

Ipad button

mounting plate

tension/compressive force

Ao © 0 N O oA W N
-

duter distance between deflection unit and\remote signal conditioning (max. 1 m)

Figure AA.1 — Example of the configuration of a force transducer
with remote signal conditioning

AA|3 Operation conditions

Thel EUT shall be operated with the specified rated supply voltage. If the maximum rated supply
voltage differsfrom the minimum rated supply voltage by more than a factor of 2, the EMC tests
conflucted on.the power input lines shall be performed at both the minimum and the maximum
rated supply-voltages.

For¢etransducers are tested under static, mechanical load.

If a mechanical load cannot be applied to the force transducer in the test environment, an output
signal may be generated using suitable circuitry connected to the transducer elements. This
circuitry shall be connected directly to the transducer elements in the transducer housing. The
application of each circuitry action shall be described and justified in the test report.

Examples for possible circuitry actions are listed in Table AA.1.
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Table AA.1 — Circuitry actions for generating an output signal
for simulation of a mechanical load on the transducer

Transducer technology Circuitry actions used for simulation
Strain gauge Detune the measuring bridge with fixed-value resistors
Capacitive elements Detune the measuring bridge with capacitors and/or fixed-value
resistors in the case of half-bridges

The force shall be between 30 % and 70 % of the nominal force range. In the case of an

exp

70 9

0,0

Anded measurement range, the main function output signal should also be within 30 %

MmA or 0,0 V — should not be chosen.

In cpse that measures according to the examples given in Table AA.1 are not-pgsSible, it

be gcceptable to gain an offset via software or to do measurements outside,the 30 % to 7

forcle range. The reason for this action shall be described and justified in the-test report.

An

med

allo

ved for the tested measurement SPAN.

Twq situations shall be tested:

a)
b)

he adjusted alarm value is above the actual measufing value;
he adjusted alarm value is below the actual méasuring value.

If tHe initiation threshold value of the alarm funection is within 30 % to 70 % of the rated
valye range, it can be tested together with the’other outputs.

and

o of the output signal operating range. In the case of a + range, zero values — for example

may
D %

blarm function shall be configured in such a way that the diffesence between the actual
suring value and the adjusted alarm value corresponds to twice ‘of the specified accutacy

test
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parficular EMC requirements for pressure transducers.
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All fests shall be carried out in the pressure_transducer position specified by the manufact

(sesq
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Annex BB
(normative)

Additional requirements and exceptions
for specific types of transducers —
Transducers for measurement of pressure
(pressure transducers)

e I iderati

020

ddition to the requirements of the main part of this document, this Annex BB descr

Esure transducers consist of at least the following:

A process connection for pressure-sealed connection to the process;

b signal conditioning unit for formatting, linearizing, amplifying:and converting the elect
nuantity to a process-compliant signal.

annex does not apply to pressure measurementceqUipment operating purely o

hanical basis — for example, spring-tube manometers(with limit switches.

2 Test configuration

Figure BB.1).

position is specified, the tests shall be performed in the position considered to be the I
urable and noted in the test report.

as possible. For this, reason, the dimensions of metallic pressure adapters should no
e than twice the siZe of the EUT. Pipes to pressure connection, pressure controllers
used media should\'be electrically insulated if conductive pipes or media may influence,
result.

tests shall~be carried out with all the electrical connection elements specified by
ufacturerfully assembled and connected.

grounding of the transducer and the power supply shall be in accordance with

b sensor element for conversion of pressure to a quantity that can be electrically processed;

bes

ical

urer

past

nponents for pressure méasurement to a test object should affect the test configuration as

t be
and
the

the

the

ma

uracturers speclications.

If not specified by the manufacturer, the EUT shall be prepared in the following way:

to impair the resistance to the grounding terminal;

if a terminal is provided for functional grounding, it shall be grounded;

connecting the shield;

e the power supply shall be insulated from the ground.

if the process connection is made of metal, it shall be grounded. Sealants are not allowed

if terminals have an option for a cable shield connection, the option shall be used for
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BB|3 Operation conditions

Thel EUT shall be operated with the specified rated\supply voltage. If the maximum rated su
voltage differs from the minimum rated supply voltage by more than a factor of 2, the condu
C tests on the power input lines shall be-performed at both the minimum and the maximum
rateld supply voltages.

EM

The| pressure shall be between 30 %\and 70 % of the nominal pressure range. In the cas
an ¢xpanded measurement rangethe main function output signal should also be within 3
and| 70 % of the output signal~éperating range. In the case of a + range, zero values -
example, 0,0 mA or 0,0 V —should not be chosen.

In cpse it is not possiblever practical to set the pressure between 30 % and 70 % of the nom
pregsure range (e.g(safety reasons), it may be acceptable to gain an offset via software g
do measurements Qutside the 30 % to 70 % pressure range. The reason for this action sha
desgribed and <justified in the test report. Adjustable pressure transducers shall be sg
accprdance with-the manufacturer’s specifications. If no manufacturer specifications are gi
use|the following settings:

process medium

dipe

pgressure adapter

gressure transducer

dround connection

insulated-spaeer support

NOTE See relevant basic standards for the height of the insulated-spaser supporf(

reference ground

Q

onnecting n line(s)

Figure BB.1 — Example of the configuration of a-pressure transducer

maost-sensitive measurement range;

IEC

bply
tted

o D
xXQ

for

inal
r to
| be
t in
en,

mnirnurm trme Constantrespornse tme,

highest data transfer rate.
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Annex CC
(normative)

Additional requirements and exceptions
for specific types of transducers —
Transducers for measurement of temperature
(temperature transducer)

e I iderati

In gddition to the requirements of the main part of this document, this Annex CC describes

parficular EMC requirements for temperature transducers.

Tenpperature transducers comprise at least the following components:

Theltemperature transducer may also have the following Components:

CcC

The

tem

bne or more temperature sensors (for example, thermocouple, PT-100);

b signal conditioning unit for formatting, linearizing, amplifying and converting the elect
nput signal to a process-compliant signal;

b signal PORT with attached cable for signal transfer (for example, two-wire 4 mA to 20
ink).

bne or more TRANSMISSION LINKsS between temperature sensor and processing unit;

PORT for separate power supply.

2 Test configuration

ical

mA

test setup shall be as close as possible to real installations. Deviations from the test set-
up t)escribed in the basic standards cited that might be necessary due to special demands of
erature transducers shall be described and justified in the test report. The cable types ghall

be [chosen according to the(manufacturers’ installation guides. If no special cables |are
prescribed, common unshielded and untwisted cables shall be used in the test setup.
For|analogue output-sSignals, a load within the specification of the manufacturer shall be
conhected, for which:the EUT is expected to be most susceptible to EMC phenomena.

If the temperature transducer is used and delivered only as a single unit (sensor and process$ing

unit|

cab

within (the same housing), it shall be tested in this configuration (see test setup in
Figyre CC1). In all other cases, the test setup in Figure CC.2 shall be used. The length off

es’shall be in accordance with the basic standards. The tests shall be carried out wit
eledtrical connection elements fully assembled and connected as specified by the manufactdrer.

the
all

The temperature transducer and power supply shall be connected to ground in accordance with

the

specifications of the manufacturer.

The room temperature should be used as the reference measurement quantity. Care shall be
taken that the temperature is constant within an appropriate temperature interval to evaluate
the performance of the transducer. If this is not possible (for example, due to the MEASURING
RANGE of the transducer), the sensor of the transducer shall be mounted on a suitable medium
representing the process temperature or the room temperature shall be taken into account via
a separate temperature measurement. Simulations (networks of resistors and/or other passive
components or batteries) can be used instead of a passive sensor or thermocouple, if
equivalence of the high-frequency characteristics can be proved so as to ensure a similar
electromagnetic behaviour.


https://iecnorm.com/api/?name=ff88428d00bfb9bf498dbe4d839b536e

IEC 61326-2-3:2020 RLV © IEC 2020 -21-
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Key

1 temperature transducer (orientation of transducer only as an example)

AUXILIARY EQUIPMENT (for example, power supply, signal evaluation, or system for transmission ef.the signa]

sl

link cable, unshielded, untwisted, if not specified otherwise

insulated-spaeer support (dimension according to the relevant basic standard)

a WO N

reference ground

Figure CC.1 — Example of the configuration of a temperature transducer
with sensor and signal conditioning in the same housing

IEC

Key
1 teémperature sensor

AUXILIARY EQUIPMENT (for example, power supply, signal evaluation)

link cable, unshielded, untwisted, if not’specified otherwise

insulated-spaeer support (dimension according to the relevant basic standard)
reference ground

signal conditioning unjt.efthe transducer

N o o A~ W N

link cable, unshielded, Untwisted, if not specified otherwise

Figures€C.2 — Example of the configuration of a temperature transducer
with remote signal conditioning

CC|3<Operation conditions

The EUT shall be operated with the specified rated supply voltage. If the maximum rated supply
voltage differs from the minimum rated supply voltage by more than a factor of 2, the EMC tests
conducted on the power input lines shall be performed at both the minimum and the maximum
rated supply voltages.

The transducer shall be adjusted so that at the applied temperature, a transducer output signal
of 40 % to 60 % of the output signal range is generated (for example, 12 mA of a 4 mA to 20 mA
system). In the case of a signed output range, zero values — for example, 0,0 mA or 0,0 V —
shall not be chosen.
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The following settings shall be used, if not otherwise specified by the manufacturer:

e most sensitive measurement range;
e minimum time constant/response time;

e highest data rate.

An alarm function, if available, shall be configured as defined by the manufacturer. If no
definition is given by the manufacturer, the alarm function shall be configured in such a way
that the difference between the actual measuring value and the adjusted alarm value
corresponds to the precision of the device.

Twq situations shall be tested:

1) the adjusted alarm value is above the actual measuring value;
2) the adjusted alarm value is below the actual measuring value.

If thie initiation threshold value of the alarm function is within 40 % to 60 %-of the chosen ouftput
sigrfal range, the alarm function can be tested together with the other functions.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Rart-2-3-PRartictHarregquirements
Test configuration, operational conditions and performance
criteria for transducers with integrated or remote signal conditioning

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprjsing

Il national electrotechnical committees (IEC National Committees). The object of IEC is to promote internat|onal

-operation on all questions concerning standardization in the electrical and electronic fields. To this end and

im addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,

ublicly Available Specifications (PAS) and Guides (hereafter referred to\as “IEC Publication(s)”). Their

reparation is entrusted to technical committees; any IEC National Committee-interested in the subject dealtfwith

ay participate in this preparatory work. International, governmental and fon-governmental organizations liajsing

ith the IEC also participate in this preparation. IEC collaborates clos€ly with the International Organizatiop for
tandardization (ISO) in accordance with conditions determined by agreément between the two organizatiops.

2) The formal decisions or agreements of IEC on technical matters, express, as nearly as possible, an internatfonal
gonsensus of opinion on the relevant subjects since each _te¢hnical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for_international use and are accepted by IEC Natjonal
Gommittees in that sense. While all reasonable efforts\are made to ensure that the technical content off IEC
Hublications is accurate, IEC cannot be held responsible for the way in which they are used or for| any
misinterpretation by any end user.

4) In order to promote international uniformity, {EC National Committees undertake to apply IEC Publicafions

|
tfansparently to the maximum extent possiblein their national and regional publications. Any divergence between
gny IEC Publication and the corresponding‘national or regional publication shall be clearly indicated in the Iatter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide confofmity
jzsessment services and, in somg areas, access to |IEC marks of conformity. IEC is not responsible forl any
rvices carried out by independent\certification bodies.

6) All users should ensure that they*have the latest edition of this publication.

7) No liability shall attach te IEC or its directors, employees, servants or agents including individual experts| and
members of its technical:committees and IEC National Committees for any personal injury, property damage or
dther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)| and
gxpenses arising out) of the publication, use of, or reliance upon, this IEC Publication or any other|IEC
Hublications.

8) Attention is_drawn to the Normative references cited in this publication. Use of the referenced publicatiops is
indispensable for the correct application of this publication.

9) Attentionis drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent

b i >

ghts."lEC shall not be held responsible for identifying any or all such patent rights.

This International Standard IEC 61326-2-3 has been prepared by subcommittee 65A: System
aspects, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This third edition cancels and replaces the second edition published in 2012. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

— update of the document with respect to IEC 61326-1:2020.
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text of this International Standard is based on the following documents:

FDIS Report on voting
65A/980/FDIS 65A/991/RVD

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

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

In tlLis document the following print types are used:

Thig
the

ind of IEC 61326-1:2020: SMALL CAPITALS.

part of the IEC 61326 series is to be used in conjunction with IEC 61326+<1:2020 and foll
same numbering of clauses, subclauses, tables and figures.

Wheén a particular subclause of IEC 61326-1 is not mentioned in this_part; that subclause apqg

as f
the

NOT

A li
mea
web

The
stal
the

ar as is reasonable. When this standard states “addition”,
relevant text in IEC 61326-1 is to be adapted accordingly.

modification” or “replacemg

FE  The following numbering system is used:

bubclauses, tables and figures that are numbered stafting” from 101 are additional to thos
EC 61326-1;

inless notes are in a new subclause or involve notes in|EC 61326-1, they are numbered starting from|
ncluding those in a replaced clause or subclause;

bdditional annexes are lettered AA, BB, etc.

5t of all parts of the IEC 61326 series; under the general title Electrical equipment
surement, control and laboratory-use — EMC requirements, can be found on the
site.

committee has decided thatthe contents of this document will remain unchanged until
ility date indicated on theNNEC website under "http://webstore.iec.ch” in the data relate
specific document. At this date, the document will be

reconfirmed,

vithdrawn,

replaced hy.a revised edition, or

hmended-

ferms used throughout this document which have been defined in Clause 3 of this document

pWsS

lies
I’]t”,

101

for
IEC

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

Part 2-3: Particular requirements —
Test configuration, operational conditions and performance

criteria for transducers with integrated or remote signal conditioning

In alddition to the requirements of IEC 61326-1, this part of IEC 61326 specifies.more det3
configurations, operational conditions and performance criteria fortransducers Wwith
integrated or remote signal conditioning.

test|

Thig

aid pf an auxiliary energy source, a non-electric quantity to a process-relevant electrical sig

and

chemical and biological measured quantities.

The

transducers covered by this document can be powered by AC or DC voltage and/of
battery or with internal power supply.
Trapsducers referred to by this document comprise at least the following items (see Figure
Figure 102):

and

— pne or more elements for transforming a non-electrical input quantity to an elect

Tra
and

Scope

document applies only to transducers characterized by their ability to transform, with

to output the signal at one or more PORTS. This document includes transducers for eleg

uantity;

i TRANSMISSION LINK for transferral of the electrical quantity to a component for si
conditioning;

A unit for signal conditioning that converts the electrical quantity to a process-rele
blectrical signal;

an enclosure for encdlosing the above-stated components fully or in parts.

nsducers referged-to by this document can also have the following items (see Figure
Figure 102):

B commuynjeation and control unit;

h display unit;

iled

the
nal,
tro-

by

101

ical
hnal

ant

101

control elements such as keys, buttons, switches, etc.;

— transducer output signals (for example, switch outputs, alarm outputs) which are clearly
assigned to the input signal(s);

— 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 of IEC 61326-1.

Additional requirements and exceptions for specific types of transducers are given in Annex AA,
Annex BB and Annex CC to this document.
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Figure 101 — Example of a TRANSDUCER WITH INTEGRATED SIGNAL CONDITIONING
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Figure 102 — Example of a TRANSDUCER WITH REMOTE SIGNAL CONDITIONING

Normative references

following documents areréferred to in the text in such a way that some or all of their con
stitutes requirements of this document. For dated references, only the edition cited app
undated references, .the latest edition of the referenced document (including
ndments) applies.

ise 2 of IEC 64326-1:2020 applies, except as follows:

ition:

tent
ies.
any

61326-1:2020, Electrical equipment for measurement, control and laboratory use — EMC

req

3

. ‘ Py PR L - L
ITCITierits = rdrt 1. GCTierdr rTreyuirciricrits

Terms and definitions

For the purposes of this document, the terms and definitions of IEC 61326-1:2020 apply, except

as f

ollows.

ISO and IEC maintain terminological databases for use in standardization at the following

add

resses:

IEC Electropedia: available at http://www.electropedia.org/
ISO Online browsing platform: available at http://www.iso.org/obp
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Addition:

3.1
tra

01
nsducer with integrated signal conditioning

transducer in which all components for signal conditioning are integrated in the enclosure

Note 1 to entry: See Figure 101.

3.1
tra
tra

Note] 1 to entry: See Figure 102.

3.1
tra

conhection between the individual components of a TRANSDUCER WITH LREMOTE SIG
CONDITIONING

3.1

Note] 1 to entry: The (nominal) RANGE is normally stated in terms of itsdlower and upper limits. Where the lower
is zefro, the (nominal) RANGE is commonly stated solely in terms of its dapper limit.

[SOURCE: IEC 60050-300:2001, 311-03-14]

3.1
me
ran
out

Notel 1 to entry: For a 4 mA to 20 mA system, the output current 4 mA represents the lower limit for the meag

qua

[SOURCE: IEC 60050-300;2001, 314-04-04, modified — "output signal" has been change

m

3.1
sp

algegbraic difference between the values of the upper and lower limits of the MEASURING RAN

[SOURCE:EC 60050-300:2001, 311-03-13]

4

02
nsducer with remote signal conditioning
sducer whose compaonents for signal conditioning are installed in separate enclosures

04
nsmission link

5
range
range of indications obtainable with a particular setting of the controls of a measuring instrument

6

suring range (of a transducer)

e defined by two values of the measured quantity within which the relationship between
put and input signals complies with the accuracy requirements

rtity and 20 mA represent the upper limit.

sured quantity" and the-hote to entry has been added]

7

1010

NAL

limit

—

he

ured

GE

o~
sorierdal

Clause 4 of IEC 61326-1:2020 applies.

5

5.1

EMC test plan

General

Subclause 5.1 of IEC 61326-1:2020 applies.

5.2

Configuration of EUT during testing

Subclause 5.2 of IEC 61326-1:2020 applies, except as follows.
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5.2.1 General

Subclause 5.2.1 of IEC 61326-1:2020 applies, except as follows:
Addition:

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 monitoring system shall also be designed such that its response is not
affected by the immunity tests. The input impedance of the monitoring system shall correspond

to t-\n tarminatina imnadanca Af thao trancdiinar onanifind hy tha maniifantiirar Thao dict nce
re—terr ot g p e et e — o et o tu s e TS p e o e Ry e oo ctat e a1t

between the monitoring system and the EUT should be at least 1,5 m.

Thel measurement uncertainty and the bandwidth of the monitoring system shall bé~adapted to
the characteristics of the transducer.

TRANSMISSION LINKS are considered as separate input and output lines.

Theltests shall be conducted in compliance with the environmental conditions for the transdicer
spegified by the manufacturer and using the specified supply voltage:

In the case of battery-operated transducers that can also be used when connected with a pgwer
supply, both operating modes (stand-alone and externally supplied) shall be tested.

In gases in which the manufacturer's installation instructions stipulate the use of external
profective equipment or particular protective measutes'that are explicitly stated in the operatting
marnual, the test requirements given in this part.of the document shall be applied for [use
together with the external protective equipment\or measures.

5.3| Operation conditions of EUT during testing
Subclause 5.3 of IEC 61326-1:2020 applies.

5.4| Specification of FUNCTIONAL PERFORMANCE

Subclause 5.4 of IEC 61326-1:2020 applies.

5.5| Test description
Subclause 5.5 of \EC 61326-1:2020 applies.

6 |(Immunity requirements

6.1 L -Conditions-during-the tests
Subclause 6.1 of IEC 61326-1:2020 applies except as follows:

Addition:

Transducers shall be operated during the test with all lines connected, provided the PORTS do
not have functions that disable the transducer's normal operation.

Configurations with alternative PORTS shall be tested separately.

Transducers 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.
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Only operational functions compliant with the specified use under the nominal conditions are
permitted. Defined functions that cannot be set under electromagnetic compatibility test
conditions shall be simulated by appropriate measures. This shall be done in such a way that
the electromagnetic compatibility behaviour of the transducer is not affected.

Measurement and supply circuits shall be grounded in accordance with the manufacturer's
specifications. If no such specifications are given, the tests shall be carried out with the circuits
grounded and with the circuits ungrounded.

6.2 Immunity test requirements

Subclause 6.2 of IEC 61326-1:2020 applies except as follows:
Addition:
Aftdr or during each test, the function of the transducer shall be tested.

Power inputs for voltages up to 75 V DC or voltages up to 50 V AC that are fed in a single cable
together with the input and output PORTS are tested as input and output.PORTS.

Power inputs for voltages up to 75 V DC or voltages up to 50 ¥ AC with superimposed ou(l:put
sigrals (for example, 4 mA to 20 mA current loop with two-wire-technology) are also tested as
inpyt/output PORTS.

Thel TRANSMISSION LINK of a TRANSDUCER WITH REMOTE SIGNAL CONDITIONING is tested ag an
inpyt/output PORT.

If infsulation resistance is specified, it shall be verified after ESD, fast transient and syrge
immunity tests.

If tHe insulation's specifications are notssatisfied, the transducer is deemed to have failed|the
EMC tests.

6.3| Random aspects

Subclause 6.3 of IEC 61326-1:2020 applies.

6.4 Performance ‘criteria

Subclause 6.4-0f1EC 61326-1:2020 applies except as follows:

Adalition;

Thelpetformance criteria are used to assess the defined functions of a transducer underlthe
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.

Table 101 describes the permissible effects of a disturbance on the different functions of a
transducer with regard to the required performance criteria.
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Table 101 — Performance criteria for the different functions

Function

Additional particular performance criteria

for performance criterion A

for performance criterion B

for performance criterion C

Mai

n function?

See 6.4.2 of IEC 61326-
1:2020

See 6.4.3 of IEC 61326-
1:2020

The deviations during the
test may be outside the limit
values specified and
documented. After the test,
the measured values are
within the specified range.

The time needed for the

device to return to ready
state is given in the
documentation.

permitted

permitted during the test

Process Communication works as Temporary interference of Interference of the
communication intended the communication is communicatioh.is permit{ed
permitted during the test during thg\test.

The time)heeded for the
devige to return to ready
state”is given in the
documentation.

Alafm function No malfunctions are Temporary malfunctions.are | Malfunctions are permittgd.

The time needed for the
device to return to ready
state is given in the
documentation.

The main function of a measuring transducer is to transform-ainon-electrical quantity into a process-releyant
ignal as shown in Figure 101 and Figure 102.

7.1
Sub

Add

The

7.2

Sub

8

ition:

Emission requirements

Conditions during measurements

Emission_ limits

clause. 7.2 of IEC 61326-1:2020 applies.

Test results and test report

clause 7.1 of IEC 61326-1:2020"applies except as follows:

additions made jn.Clauses 5 and 6 shall be taken into account.

Clause 8 of IEC 61326-1:2020 applies.

9

Instructions for use

Clause 9 of IEC 61326-1:2020 applies.
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Annex A
(normative)

Immunity test requirements for PORTABLE TEST AND MEASUREMENT
EQUIPMENT powered by battery or from the circuit being measured

Annex A of IEC 61326-1:2020 does not apply.

Additional annexes:
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Annex AA
(normative)

Additional requirements and exceptions
for specific types of transducers —
Transducers for measurement of tension
and compressive forces (force transducers)

AA 1 _General considerations

In gddition to the requirements of the main part of this document, this Annex AA _descr

bes

parficular EMC requirements for force transducers that permit static measurementquantiti¢s.

Forge transducers comprise at least the following components:

e B deflection unit that records mechanical forces as input quantities;

e bpne or more converting elements for generating electrical signals proportional to
mechanical input quantities;

e B measurement signal amplifier for processing the electrical, signals into process-rele
signals.

AA[2 Test configuration

The| force transducer shall be tested in the position specified by the manufacturer
Figure AA.1).

If ng installation position is specified by the.manufacturer, the transducer shall be positione
such a way that the force is applied vertically.

The| grounding of the power supply and force transducer shall comply with the manufactun
spegifications. If none are given, the power supply for voltages less than 70 V DC shal
grolinded and the transducer:shall be tested both grounded and insulated from ground.

Connections to functional earth shall be made only at terminals of the force transducer inten
for fhat purpose.

If the PORTS aresdimplemented in the form of plug-in connectors and if they have a terminal f

the

ant

see

din

er's
be

ded

pra

cable shield,-then the shield shall be connected to the functional earth PORT. Preinstalled cable

conpectors\with shielding shall be connected accordingly.

distance A between the components should not be greater than 1 m.

The| mounting parts for securing the transducer in a fixed position and the mounting plate ghall
not mmmmmmmmw ter
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Key

5N
Q

eflection unit

=

emote signal conditioning
TRANSMISSION LINK

AC/DC mains PORT
imput/output PORT
measurement output PORT
ounting

Ipad button

mounting plate

tension/compressive force

Ny © 0 N O oA~ W N
-

duter distance between deflection unit and\remote signal conditioning (max. 1 m)

Figure AA.1 — Example of the configuration of a force transducer
with remote signal conditioning

AA|3 Operation conditions

Thel EUT shall be operated with the specified rated supply voltage. If the maximum rated supply
voltage differsfrom the minimum rated supply voltage by more than a factor of 2, the EMC tests
conflucted on.the power input lines shall be performed at both the minimum and the maximum
rated supply-voltages.

For¢etransducers are tested under static, mechanical load.

If a mechanical load cannot be applied to the force transducer in the test environment, an output
signal may be generated using suitable circuitry connected to the transducer elements. This
circuitry shall be connected directly to the transducer elements in the transducer housing. The
application of each circuitry action shall be described and justified in the test report.

Examples for possible circuitry actions are listed in Table AA.1.
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Table AA.1 — Circuitry actions for generating an output signal
for simulation of a mechanical load on the transducer

Transducer technology Circuitry actions used for simulation
Strain gauge Detune the measuring bridge with fixed-value resistors
Capacitive elements Detune the measuring bridge with capacitors and/or fixed-value
resistors in the case of half-bridges

The force shall be between 30 % and 70 % of the nominal force range. In the case of an

exp

70 9

0,0

Anded measurement range, the main function output signal should also be within 30 %

MmA or 0,0 V — should not be chosen.

In cpse that measures according to the examples given in Table AA.1 are not.possible, it
be acceptable to gain an offset via software or to do measurements outside,the" 30 % to 7D %
force range. The reason for this action shall be described and justified in the-test report.

An

megsuring value and the adjusted alarm value corresponds to twice ‘of the specified accu

allo

ved for the tested measurement SPAN.

Twq situations shall be tested:

a)
b)

he adjusted alarm value is above the actual measufing value;

he adjusted alarm value is below the actual méasuring value.

If tHe initiation threshold value of the alarm funection is within 30 % to 70 % of the rated
valye range, it can be tested together with the’other outputs.

and

o of the output signal operating range. In the case of a + range, zero values — for example

may

blarm function shall be configured in such a way that the diffesence between the actual

acy

test
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Annex BB
(normative)

Additional requirements and exceptions
for specific types of transducers —
Transducers for measurement of pressure
(pressure transducers)

e I iderati

ddition to the requirements of the main part of this document, this Annex BB descr

parficular EMC requirements for pressure transducers.

Pre

This
med

BB

Esure transducers consist of at least the following:

A process connection for pressure-sealed connection to the process;

h signal conditioning unit for formatting, linearizing, amplifying.and converting the elect
nuantity to a process-compliant signal.

annex does not apply to pressure measurementceqUipment operating purely o

hanical basis — for example, spring-tube manometers(with limit switches.

2 Test configuration

All fests shall be carried out in the pressure_transducer position specified by the manufact

(sesq

If ng
favd

Con
little
mor
the

test

The
mar

The

Figure BB.1).

position is specified, the tests shall be performed in the position considered to be the I
urable and noted in the test report.

as possible. For this, reason, the dimensions of metallic pressure adapters should no
e than twice the siZe of the EUT. Pipes to pressure connection, pressure controllers
used media should'be electrically insulated if conductive pipes or media may influence
result.

tests shall~be carried out with all the electrical connection elements specified by
ufacturerfully assembled and connected.

grounding of the transducer and the power supply shall be in accordance with

h sensor element for conversion of pressure to a quantity that can bé efectrically processed;

bes

ical

urer

past

nponents for pressure méasurement to a test object should affect the test configuration as

 be
and
the

the

the

ma

utacturer s specItications.

If not specified by the manufacturer, the EUT shall be prepared in the following way:

to impair the resistance to the grounding terminal;

if a terminal is provided for functional grounding, it shall be grounded,;

connecting the shield;

e the power supply shall be insulated from the ground.

if the process connection is made of metal, it shall be grounded. Sealants are not allowed

if terminals have an option for a cable shield connection, the option shall be used for
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]
I IEC
Key
1 process medium
2 pipe
3 pressure adapter
4 pressure transducer
5 dround connection
6 ipsulated support
NOTE See relevant basic standards for the height of the insulated support.
7 reference ground
8 gonnecting n line(s)
Figure BB.1 — Example of the configuration of a-pressure transducer

BB|3 Operation conditions
Thel EUT shall be operated with the specified rated\supply voltage. If the maximum rated supply
voltage differs from the minimum rated supply veoltage by more than a factor of 2, the condug¢ted

EM

The

an ¢xpanded measurement rangethe main function output signal should also be within 3

and
exa

Inc

pregsure range (e.g.(safety reasons), it may be acceptable to gain an offset via software ¢
heasurements qutside the 30 % to 70 % pressure range. The reason for this action shall be

do 1
des
acc
use

pressure shall be between 30 %\and 70 % of the nominal pressure range. In the cas

70 % of the output signal~éperating range. In the case of a + range, zero values -
mple, 0,0 mA or 0,0 V —should not be chosen.

hse it is not possiblevor practical to set the pressure between 30 % and 70 % of the nom

cribed and <justified in the test report. Adjustable pressure transducers shall be se
brdance with-the manufacturer’s specifications. If no manufacturer specifications are gi
the following settings:

maost-sensitive measurement range;

C tests on the power input lines shall be-performed at both the minimum and the maximum
rateld supply voltages.

o D
xXQ

for

inal

r to

t in
en,

mirnurm time Constantrespornse tme,

highest data transfer rate.


https://iecnorm.com/api/?name=ff88428d00bfb9bf498dbe4d839b536e

IEC

CcC

61326-2-3:2020 © IEC 2020 -19 -

Annex CC
(normative)

Additional requirements and exceptions
for specific types of transducers —
Transducers for measurement of temperature
(temperature transducer)

e I iderati

In gddition to the requirements of the main part of this document, this Annex CC descr
parficular EMC requirements for temperature transducers.

Tenpperature transducers comprise at least the following components:

bne or more temperature sensors (for example, thermocouple, PT-100);

b signal conditioning unit for formatting, linearizing, amplifying and converting the elect
nput signal to a process-compliant signal,

h signal PORT with attached cable for signal transfer (for example, two-wire 4 mA to 20
ink).

The|temperature transducer may also have the following Components:

CcC

The

tem
be

bne or more TRANSMISSION LINKs between temperature sensor and processing unit;
PORT for separate power supply.

2 Test configuration

test setup shall be as close as possible to real installations. Deviations from the test

up T)escribed in the basic standards cited that might be necessary due to special demand

erature transducers shall be described and justified in the test report. The cable types §
chosen according to the(manufacturers’ installation guides. If no special cables

pregcribed, common unshiglded and untwisted cables shall be used in the test setup.

For
con

If th
unit|

analogue output-signals, a load within the specification of the manufacturer shal
hected, for whieh:the EUT is expected to be most susceptible to EMC phenomena.

e temperature transducer is used and delivered only as a single unit (sensor and proces
within (the same housing), it shall be tested in this configuration (see test setu

Figure CC1). In all other cases, the test setup in Figure CC.2 shall be used. The length off

cab
eleg

bes

ical

mA

set-
s of
hall
are

be

5ing
D in
the

es’shall be in accordance with the basic standards. The tests shall be carried out wit

all

trical connection elements fully assembled and connected as specified by the manufacturer.

The temperature transducer and power supply shall be connected to ground in accordance with

the

specifications of the manufacturer.

The room temperature should be used as the reference measurement quantity. Care shall be
taken that the temperature is constant within an appropriate temperature interval to evaluate
the performance of the transducer. If this is not possible (for example, due to the MEASURING
RANGE of the transducer), the sensor of the transducer shall be mounted on a suitable medium
representing the process temperature or the room temperature shall be taken into account via
a separate temperature measurement. Simulations (networks of resistors and/or other passive
components or batteries) can be used instead of a passive sensor or thermocouple, if
equivalence of the high-frequency characteristics can be proved so as to ensure a similar
electromagnetic behaviour.
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> 2

IEC

Key

1 temperature transducer (orientation of transducer only as an example)

AUXILIARY EQUIPMENT (for example, power supply, signal evaluation, or system for transmission ef.the signa]

sl

link cable, unshielded, untwisted, if not specified otherwise

insulated support (dimension according to the relevant basic standard)

a O N

reference ground

Figure CC.1 — Example of the configuration of a temperature transducer
with sensor and signal conditioning in the same housing

IEC

Key
1 teémperature sensor

AUXILIARY EQUIPMENT (for example, power supply, signal evaluation)
link cable, unshielded, untwisted, if not’specified otherwise

insulated support (dimension accarding to the relevant basic standard)
reference ground

signal conditioning unjt.efthe transducer

N o o A~ W N

link cable, unshielded, Untwisted, if not specified otherwise

Figures€C.2 — Example of the configuration of a temperature transducer
with remote signal conditioning

CC|3<Operation conditions

The EUT shall be operated with the specified rated supply voltage. If the maximum rated supply
voltage differs from the minimum rated supply voltage by more than a factor of 2, the EMC tests
conducted on the power input lines shall be performed at both the minimum and the maximum
rated supply voltages.

The transducer shall be adjusted so that at the applied temperature, a transducer output signal
of 40 % to 60 % of the output signal range is generated (for example, 12 mA of a 4 mA to 20 mA
system). In the case of a signed output range, zero values — for example, 0,0 mA or 0,0 V —
shall not be chosen.
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The following settings shall be used, if not otherwise specified by the manufacturer:

e most sensitive measurement range;
e minimum time constant/response time;

e highest data rate.

An alarm function, if available, shall be configured as defined by the manufacturer. If no
definition is given by the manufacturer, the alarm function shall be configured in such a way
that the difference between the actual measuring value and the adjusted alarm value
corresponds to the precision of the device.

Twq situations shall be tested:

1) the adjusted alarm value is above the actual measuring value;
2) the adjusted alarm value is below the actual measuring value.

If thie initiation threshold value of the alarm function is within 40 % to 60 %-of the chosen oufput
sigrlal range, the alarm function can be tested together with the other functions.
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Partie 2-3: Exigences particuliéres — Configurations d’essai, conditions de

onctionnemen : ores-deperformance-de RS : : 1]

systéme de conditionnement du signal intégré ou a distance

AVANT-PROPOS

1) Ua Commission Electrotechnique Internationale (IEC) est une organisation mondiale de norfmalisation comppsée
de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC).EEC a pour objgt de
favoriser la coopération internationale pour toutes les questions de normalisation)dans les domainef de
I'Blectricité et de I'électronique. A cet effet, 'IEC — entre autres activités — publie des"Normes internationfles,
des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) ef des
Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée’a des comités d'études| aux
tfavaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisajions
internationales, gouvernementales et non gouvernementales, en liaison_avee I'lEC, participent égalemen{ aux
travaux. L'IEC collabore étroitement avec I'Organisation Internationale_de Normalisation (ISO), selon| des
donditions fixées par accord entre les deux organisations.

2) Ues décisions ou accords officiels de 'lEC concernant les questions-techniques représentent, dans la mesufe du
possible, un accord international sur les sujets étudiés, étant dophé que les Comités nationaux de I'lEC intérefssés
sfont représentés dans chaque comité d’études.

3) Ues Publications de I'lEC se présentent sous la forme_de recommandations internationales et sont agrgées
domme telles par les Comités nationaux de I'lEC. Tous.les efforts raisonnables sont entrepris afin que ['IEC
sfassure de I'exactitude du contenu technique de sespublications; I'lEC ne peut pas étre tenue responsable de
I'Bventuelle mauvaise utilisation ou interprétation quipen est faite par un quelconque utilisateur final.

4) Dans le but d'encourager I'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans toute la
esure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nationales

gt régionales. Toutes divergences entre foutes Publications de I'IEC et toutes publications nationales ou
regionales correspondantes doivent étre<indiquées en termes clairs dans ces derniéres.

5) YIEC elle-méme ne fournit aucune ‘atiestation de conformité. Des organismes de certification indépendants
fpurnissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux marquep de
donformité de I'lEC. L’IEC n'est'responsable d'aucun des services effectués par les organismes de certification
indépendants.

6) Tlous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

7) Aucune responsabilité'ne.doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatqires,
compris ses experts-particuliers et les membres de ses comités d'études et des Comités nationaux de I|IEC,

pour tout préjudice“eausé en cas de dommages corporels et matériels, ou de tout autre dommage de quglque
ature que ce soity 'directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépepses
découlant defla-publication ou de l'utilisation de cette Publication de I'l[EC ou de toute autre Publication de I|IEC,

du au crédit qui lui est accordé.

8) LU'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publicafions
reférencees est obligatoire pour une application correcte de la présente publication.

9) ‘attention e attirée e fait que certains des élémen de |a présente Publication de |’ ne en ")bjet

de droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de
brevets et de ne pas avoir signalé leur existence.

La Norme internationale IEC 61326-2-3 a été établie par le sous-comité 65A: Aspects systémes,
du comité d’études 65 de I'lEC: Mesure, commande et automation dans les processus
industriels.

Cette troisieme édition annule et remplace la deuxiéme édition parue en 2012. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I’édition
précédente:

— mise a jour du document par rapport a I'lEC 61326-1:2020.
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Le texte de cette Norme internationale est issu des documents suivants:

FDIS Rapport de vote
65A/980/FDIS 65A/991/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de cette Norme internationale.

Ce document a été rédigeé selon les Directives ISO/IEC, Partie 2.
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s le présent document, les caractéres d'imprimerie suivants sont utilisés:
lermes définis a I’Article 3 du présent document et de I'lEC 61326-1:2020 et utilisés dans
out ce document: PETITES MAJUSCULES.

présente partie de la série IEC 61326 doit étre utilisée conjointement 4gvec
C 61326-1:2020 et suit la méme numérotation d'articles, de paragraphes, de tableaux ef de
fes.

qu'un paragraphe particulier de I'lEC 61326-1 n'est pas mentionné dans la présente partie,
aragraphe s'applique pour autant qu'il soit raisonnable. Lorsque la présente norme spécifie
ition", "modification" ou "remplacement”, le texte correspondant de I'lEC 61326-1 doit gtre
té en conséquence.
F Le systeme de numérotation suivant est utilisé:
baragraphes, tableaux et figures: ceux qui sont numérotes & partir de 101 sont complémentaires a ceux de
'IEC 61326-1;
h |’exception de celles qui sont dans un nouveau*paragraphe ou de celles qui concernent des notep de
'IEC 61326-1, les notes sont numérotées a partir de;101, y compris celles des articles ou paragraphes qui|sont
nodifiés ou remplacés;
es annexes supplémentaires sont appelées-AA, BB, etc.

liste de toutes les parties de la~série IEC 61326, publiées sous le titre général Matériel
trique de mesure, de commande et de laboratoire — Exigences relatives a la CEM, peut gtre
sultée sur le site web de I'IEC.

omité a décidé que le contenu de ce document ne sera pas modifié avant la date de staljilité
Nuée sur le site web,'de I'lEC sous "http://webstore.iec.ch" dans les données relativeg au
Liment recherché. A cette date, le document sera
reconduit,
supprime,
remplace par une édition révisée, ou
hmende.



https://iecnorm.com/api/?name=ff88428d00bfb9bf498dbe4d839b536e

- 28 — IEC 61326-2-3:2020 © |IEC 2020

MATERIEL ELECTRIQUE DE MESURE, DE COMMANDE ET DE
LABORATOIRE - EXIGENCES RELATIVES A LA CEM -

Partie 2-3: Exigences particuliéres — Configurations d’essai, conditions de
fonctionnement et critéres de performance des transducteurs avec un

systéme de conditionnement du signal intégré ou a distance

En
facg
de
dist

Domaine d’application

n plus détaillée les configurations d’essai, les conditions de fonctionnement et’les crit
erformance des transducteurs avec un systéme de conditionnement du sighal intégré
ance.

complément aux exigences de I'lEC 61326-1, la présente partie de I'lEC 61326 spécifii

atr
sign
Le g
etb

Les

Les
les

Les

Le Irésent document s’applique uniquement aux transducteurs caractérisés par leur capgcité
nsformer, avec l'aide d’une source d’énergie auxiliaire, une grandeur non électrique e} un

al électrique approprié pour un processus, et a fournir un signal sur un ou plusieurs AC
résent document inclut les transducteurs pour le mesurage.de grandeurs électrochimi
ologiques.

entités suivantes (voir la Figure 101 et |a'Figure 102):

Jrandeur électrique;
bffectuant le conditionnement.du signal;
Blectrique approprié pour un processus;

ine enveloppe peut*contenir complétement ou en partie les composants mentionnés
jessus.

ine unité de communication et de commande;

ine‘unité d’affichage;
des éléments de commande, tels que des clés, des boutons, des commutateurs, etc.;

de
res
ua

ES.

ues

transducteurs couverts par ce document peuvent,étfe alimentés par une tension alterngtive
ou gontinue et/ou par batterie ou par une alimentation-interne.

transducteurs auxquels il est fait référence’dans le présent document comportent au mpins

In ou plusieurs éléments pour transformer une grandeur d’entrée non électrique en june
iIne LIAISON DE TRANSMISSIONspour le transfert de la grandeur électrique a un composant

Une unité pour le conditionnement du signal, qui convertit la grandeur électrique en un signal

ci-

transductetirs auxquels il est fait référence dans le présent document peuvent ayssi
comporter les entités suivantes (voir la Figure 101 et la Figure 102):

des signaux de sortie du transducteur (par exemple, des sorties de commutation, des sorties

d’alarme) qui sont clairement assignés au signal ou aux signaux d’entrée;
des transducteurs avec un conditionnement de signal qui peut étre intégré ou a distanc

e.

Le fabricant spécifie 'environnement dans lequel le produit est destiné a étre utilisé et utilise

les

niveaux d’essai correspondants de I'lEC 61326-1.

Des exigences complémentaires et des exceptions pour des types spécifiques de transducteurs
sont données dans I'Annexe AA, I'Annexe BB et I'Annexe CC du présent document.
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Figure 101 — Exemple de TRANSDUCTEUR AVEC UN SYSTEME DE CONDITIONNEMENT
DUSSIGNAL INTEGRE
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Figure 102 — Exemple de TRANSDUCTEUR AVEC UN SYSTEME DE CONDITIONNEMENT
DU SIGNAL A DISTANCE

2 |Références normatives

Les|documents suivants cités 'dans le texte constituent, pour tout ou partie de leur contenu, |[des
exigences du présent document. Pour les références datées, seule I'édition citée s’applique.
Pour les références nen“datées, la derniére édition du document de référence s'appliqug (y
conpris les éventuels amendements).

L’Anticle 2 de HEC 61326-1:2020 s'applique, avec I'exception suivante:

Addition:

IECLs 6-1-2020_Matérield

ces
relatives a la CEM — Partie 1: Exig

3 Termes et définitions

Pour les besoins du présent document, les termes et définitions donnés dans
'IEC 61326-1:2020 s’appliquent, avec les exceptions suivantes:

L'ISO et I'lEC tiennent & jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponible a I'adresse http://www.electropedia.org/

e |SO Online browsing platform: disponible a I'adresse http://www.iso.org/obp
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Addition:

3.101

transducteur avec systéme de conditionnement du signal intégré
transducteur dans lequel tous les composants pour le conditionnement du signal sont intégrés
dans l'enveloppe

Note

Not

conhexion entre les composants individuels d’un transducteur_-ayant systéme
confitionnement du signal a distance

3.105

plage

étendue d’échelle que I'on obtient pour une position donnéerdes commandes d’'un apparei
megure

Notel 1 a 'article: La PLAGE (nominale) est normalement exprifméee’ par ses limites inférieure et supérieure. Lor
la linpite inférieure est zéro, la PLAGE (nominale) est habituellement exprimée par la seule limite supérieure.
[SOURCE: IEC 60050-300:2001, 311-03-14, modifiée — "Calibre" a été remplacé par "plagy
3.106

étendue de mesure (d’un transducteur)

plad
sign

Note]
pour

[SO
"grg

3.1
int
diffq
'ET

ison de transmission

1 a l'article: Voir la Figure 101.

istance

1 a l'article: Voir la Figure 102.

e définie par deux valeurs de. la grandeur mesurée, dans laquelle la relation entre
aux de sortie et d'entrée satisfait aux exigences d’exactitude

1 a l'article: Pour un syst€me*de 4 mA a 20 mA, le courant de sortie de 4 mA représente la limite infér|
la grandeur mesurée, et 20 mA représente la limite supérieure.

URCE: IEC 600505300:2001, 314-04-04, modifiée — "signal de sortie" a été remplacé
ndeur mesurég" et la note a l'article a été ajoutée]

7

rvalle (de mesure)
rencejalgébrique entre les valeurs de la limite supérieure et de la limite inférieurd
FNDUE DE MESURE

des

de

| de

eure

par

de

[SO

4

URCE: IEC 60050-300:2001, 311-03-13]

Généralités

L’Article 4 de I'lEC 61326-1:2020 s’applique.

5

5.1

Plan d’essai de CEM

Généralités

Le Paragraphe 5.1 de I'l|EC 61326-1:2020 s’applique.
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Configuration de I'EST lors des essais

Le Paragraphe 5.2 de 'l|EC 61326-1:2020 s'applique, avec I'exception suivante.

5.2.

1 Généralités

Le Paragraphe 5.2.1 de I'lEC 61326-1:2020 s'applique, avec I'exception suivante:

Addition:

Po

sysfeme doit étre congu de telle sorte que les caractéristiques de compatibilité
élegtromagnétique de ’'EST ne soient pas affectées. Il doit également étre congu de fageh a ce

que
sysi
spé
soit

L’in
aux

Les

sortfje.

Les
tran

Dan
con
I'ext

Dan
extq
étal
prés
extq

5.3
Le F

5.4
Le f

ses réponses ne soient pas affectées par les essais d'immunité. L'impédance-d’entré¢ du
eme de surveillance doit correspondre a l'impédance de terminaison du.transducteur,
cifiée par le fabricant. Il convient que la distance entre le systéeme de surveillance et 'EST
d'au moins 1,5 m.

Certitude de mesure et la largeur de bande du systéme de surveillance)doivent étre adaptées
caractéristiques du transducteur.

LIAISONS DE TRANSMISSION sont considérées comme des \lignes séparées d’entrée e} de

essais doivent étre réalisés en conformité avet<les conditions environnementales du
sducteur spécifiées par le fabricant et en utilisantJa tension d'alimentation spécifiée.

s le cas de transducteurs fonctionnant sur batterie et qui peuvent aussi étre utilisés en étant
hectés a une alimentation, les deux modes de fonctionnement (autonome et alimenté|par
érieur) doivent étre soumis aux essais’

s les cas ou les instructions d’installation du fabricant stipulent I'utilisation d’un équipement
rne de protection ou des dispositions particulieres de protection qui sont explicitement
lies dans le manuel d’utilisation, les exigences relatives aux essais données dans la
ente partie du document-doivent étre appliquées pour l'utilisation avec I'équipement
rne de protection ou avec¢ des dispositions particulieres de protection.

Conditions dée fonctionnement de I'EST lors des essais

Paragraphe 5\3-de I'lEC 61326-1:2020 s’applique.

Spécification des PERFORMANCES FONCTIONNELLES

Paragraphe 5.4 de I'lEC 61326-1:2020 s’applique.

5.5

Description de I’essai

Le Paragraphe 5.5 de I'l|EC 61326-1:2020 s’applique.
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Exigences relatives a I'immunité

Conditions lors des essais

Le Paragraphe 6.1 de I'l|EC 61326-1:2020 s'applique, avec I'exception suivante:

Addition:

Pendant I'essai, les transducteurs doivent fonctionner avec toutes leurs lignes connectées, a
condition que les ACCES n’aient pas de fonctions qui désactivent le fonctionnement normal du

tran

Les

Les
sen
les

sducteur.
configurations avec des ACCES autres doivent étre soumises aux essais séparémeént.

transducteurs doivent étre réglés dans les plages ou les combinaisons de\plages les
Sibles, a moins que d’autres plages ne soient connues pour donner les résultats d'immu
blus défavorables dans une application normale.

Seules les fonctions opérationnelles conformes a I'utilisation spécCifiée dans les condit

non
con
disg
éleg

Les
spé
doiy
6.2
Le F
Add
Apr
Les
jusdg

ACC
de {

Les
jusd

inales sont admises. Les fonctions définies qui ne peuvent.pas étre établies dans
ditions d'essais de compatibilité électromagnétique doivent étre simulées par
ositions appropriées. Cela doit étre fait de telle sorte quelle Comportement de compatib
tromagnétique du transducteur ne soit pas affecté.

circuits de mesure et d’alimentation doivent étré vaccordés a la terre conformément
Cifications du fabricant. Si de telles spécifications ne sont pas disponibles, les es
ent étre réalisés avec les circuits raccordés a.a terre et non raccordés a la terre.

Exigences pour les essais d'immunité

Paragraphe 6.2 de I'lEC 61326-1:2020 s'applique, avec I'exception suivante:

ition:

bs ou pendant chaque €ssai, la fonction du transducteur doit étre soumise aux essais.

entrées d'alimentation, pour les tensions jusqu'a 75 V en courant continu ou les tens
u'a 50 V en courant alternatif qui sont alimentées avec un cable unique possédant
FS d'entrée et.de sortie, sont soumises aux essais comme des ACCES d'entrée et des AC
ortie.

entrées d'alimentation pour les tensions jusqu'a 75 V en courant continu ou les tens
u'd 50 V en courant alternatif avec des signaux de sortie superposés (par exemple,

Dlus
nité

ons

les
des
ilité

aux
sais

ons
les
CES

ons
une

bou

cle de courant de 4 mA 2 20 mA avec une technologie bifilaire), sont aussi soumises

aux

essais comme des ACCES d’entrée/sortie.

La LIAISON DE TRANSMISSION d’'un TRANSDUCTEUR AVEC UN SYSTEME DE CONDITIONNEMENT DU
SIGNAL A DISTANCE est soumise aux essais comme un ACCES d’entrée/sortie.

Dans le cas ou la résistance d'isolement est spécifiée, elle doit étre vérifiée aprés les essais
d’immunité de décharges électrostatiques, de transitoires rapides et d’ondes de choc.

Si les spécifications d’isolement ne sont pas satisfaites, le transducteur est considéré comme
ayant échoué aux essais de CEM.
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