IEC 60770-1:2010

IEC IEC 60770-1

(J
®

Edition 2.0 2010-07

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Transmitters for usé infindustriaNgrodess|dontidlisystems v
Part 1: Methods for perforTSaﬁfﬁ algllgatéoilteh al)

Transmetteurs utilisés dans les %8t&%8§ ﬂ?oconduite des processus

industriels — 1,0/ andards iteh. aicatalog/standards/sist/136¢2992-2a3d-44cd-80fb-
Partie 1: Méthodes d’évaluation des performances




THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2010 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by
any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from either IEC or
IEC's member National Committee in the country of the requester.

If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,
please contact the address below or your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de la CEl ou du Comité national de la CEIl du pays du demandeur.

Si vous avez des questions sur le copyright de la CEl ou si vous désirez obtenir des droits supplémentaires sur cette
publication, utilisez les coordonnées ci-aprés ou contactez le Comité national de la CEI de votre pays de résidence.

IEC Central Office

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

Email: inmail@iec.ch
Web: www.iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigenda or an amendment might have been published.

= Catalogue of IEC publications: www.ie¢.ch/searchpub

The IEC on-line Catalogue enables you to search by a variety of criteria (reference number, text, technical committee,...).
It also gives information on projects, withdrawnand replaced publications.

® |EC Just Published: www.iec.ch/online "news/justpub

Stay up to date on all new IEC publications. Just Published details twice a month all new publications released. Available
on-line and also by email.

" Electropedia: www.electropé&dia.org

The world's leading online dictionary of electronic and electrical terms;containing more than 20 000 terms and definitions
in English and French, with equivalent terms in additional languages. Also known as the International Electrotechnical
Vocabulary online.

= Customer Service Centre: www.iec.ch/webstore/custserv

If you wish to give us your feedback on this publication or need further assistance, please visit the Customer Service
Centre FAQ or contact us:

Email: csc@iec.ch

Tel.: +41 22 919 02 11

Fax: +41 22 919 03 00

A propos de la CEI

La Commission Electrotechnique Internationale (CEIl) est la premiére organisation mondiale qui élabore et publie des
normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications CEI
Le contenu technique des publications de la CEl est constamment revu. Veuillez vous assurer que vous possédez
I’édition la plus récente, un corrigendum ou amendement peut avoir été publié.

= Catalogue des publications de la CEl: www.iec.ch/searchpub/cur_fut-f.htm
Le Catalogue en-ligne de la CEIl vous permet d’effectuer des recherches en utilisant différents critéeres (numéro de référence,
texte, comité d’études,...). Il donne aussi des informations sur les projets et les publications retirées ou remplacées.

® Just Published CEI: www.iec.ch/online _news/justpub
Restez informé sur les nouvelles publications de la CEIl. Just Published détaille deux fois par mois les nouvelles
publications parues. Disponible en-ligne et aussi par email.

" Electropedia: www.electropedia.org

Le premier dictionnaire en ligne au monde de termes électroniques et électriques. Il contient plus de 20 000 termes et
définitions en anglais et en frangais, ainsi que les termes équivalents dans les langues additionnelles. Egalement appelé
Vocabulaire Electrotechnique International en ligne.

= Service Clients: www.iec.ch/webstore/custserv/custserv_entry-f.htm

Si vous désirez nous donner des commentaires sur cette publication ou si vous avez des questions, visitez le FAQ du
Service clients ou contactez-nous:

Email: csc@iec.ch

Tél.: +41 22 919 02 11

Fax: +41 22 919 03 00




IEC 60770-1

Edition 2.0 2010-07

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Transmitters for use inindustrialsprocess! contral'systems'+
Part 1: Methods for performance evaluation

Transmetteurs utilisés dans les systémes de conduite des processus
industriels — A : : t
Partie 1: Méthodes d’évaluation'des performances

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE R
CODE PRIX

ICS 25.040.40 ISBN 978-2-88912-082-6

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale



-2- 60770-1 © IEC:2010

CONTENTS
O L L @ T I PP 3
T SCOPE ANA OB O . e i e 5
2 NOrmMative refErENCES. ... e 5
3 Terms and definifiONS ... i 7
4 General conditions fOr teStS ..o i i e 7
g T © V7Y Y PPN 7
4.2 SUPPIY CONAITIONS ...t 7
4.3 Load CONAITIONS ..t 7
4.4  Input variable qQUAalitY ... 7
5 Analysis and classification of transmitter performance.............ccccooiiii 7
6 General testing procedures and precautionS. . .....c.o i 8
7 Testprocedures and rePOrtiNg .....oeieiiiiii e e 8
8  Other CoNSIderatioNS . .. ..c.ie e 13
2 R € 1= 4 =Y - P 13
8.2 S A Y . it 13
8.3 Degree of protection provided by enclosure..........ccoooeiiiiiiiiiiii e 13
8.4 Documentary information (see IEC B1187) .....ivuiiniiniiiiiieeeee e 13
8.5 Installation. L. i oo o L L L L R L L 14
8.6 Routine maintenance and adjuSTmMENTE v . o Fae e ermed dereeeeeee et 14
. TR A U= o ¥ 11 14
e T o (o) (=T ox (1Y T a1 1= P 14
8.9  DeSigN TEATUIES . turheritods errrmrivs ko ewsbammalemsdasasis b 2o s 306G Dnsen sl b o S04 14
8.10 Variants..........ccoeenvennee b 2005 14900/ 0 T I00 L 20100 st 14
8.11 To00Is and eqUIPMENT ... e 14
9  Testreport and doCUMENtAtiON.. ... ..o 14
Annex A (informative) Analysis and classification of the instrument performance .................. 15
L 1] [ o o | =1 o1 17208 19
Figure ALl — Instrument MoOdel ... e 15
Table 1 — Tests for all transSmMIitters .. ... 8
Table 2 — Additional tests for electrically powered transmitters..........co.ccooiii . 10

Table 3 — Additional tests for pneumatic transmitters.............ccoooiiiiiii i, 13



60770-1 © IEC:2010 -3-

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

TRANSMITTERS FOR USE IN INDUSTRIAL-PROCESS
CONTROL SYSTEMS -

Part 1: Methods for performance evaluation

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations_for international use and_are accepted by IEC National
Committees in that sense. While ‘all reasonable efforts are madectoensure| that/the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding/national jor regional publication shall be clearly indicated in
the latter. ?

IEC itself does not provide any attestation)of conformity./Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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

No liability shall attach to 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
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 60770-1 has been prepared by subcommittee 65B: Devices &
process analysis, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This second edition cancels and replaces the first edition published in 1999. This edition
constitutes a technical revision.

The significant technical change with respect to the previous edition is as follows:

4.3 Load conditions: For pneumatic transmitters, load details have been added.

This standard should be read in conjunction with IEC 61298-1, IEC 61298-2, IEC 61298-3 and
IEC 61298-4.
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The text of this standard is based on the following documents:

CDV Report on voting
65B/656/CDV 65B/720/CDV

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 2.

A list of all parts of IEC 60770 series, published under the general title Transmitters for use in
industrial-process control systems, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until the
stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data related to
the specific publication. At this date, the publication will be

* reconfirmed,

+ withdrawn,

* replaced by a revised edition, or
*+ amended.
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TRANSMITTERS FOR USE IN INDUSTRIAL-PROCESS
CONTROL SYSTEMS -

Part 1: Methods for performance evaluation

1 Scope and object

This part of IEC 60770 is applicable to transmitters which have either a standard analogue
electric current output signal or a standard pneumatic output analogue signal in accordance
with |[EC 60381-1 or IEC 60382. The tests detailed herein may be applied to transmitters which
have other output signals, provided that due allowance is made for such differences.

For the evaluation of the intelligent transmitters see IEC 60770-3.

For certain types of transmitters where the sensor is an integral part, other specific IEC or ISO
standards may need to be consulted (e.g. for chemical analysers, flowmeters, etc.)

This standard is intended to specify uniform methods of test for the evaluation of the
performance of transmitters with pneumatic or electric output signals.

The methods of evaluation specified in this standard are intended for use by manufacturers to
determine the performance of theirgproducts @nd bycusers jor independent testing establish-
ments to verify manufacturers' performance specifications.

The test conditions defined in._this. standard, for_exampleothe, range. of ambient temperatures
and power supply, represent those which,commonly arise,in use. Consequently, the values
specified herein should be used where no other values are specified by the manufacturer.

The tests specified in this standard are not necessarily sufficient for instruments specifically
designed for unusually arduous or safety related duties. Conversely, a restricted series of test
may be suitable for instruments designed to perform within a more limited range of conditions.

When a full evaluation in accordance with this standard is not required, those tests which are
required shall be performed and the results reported in accordance with those parts of the
standard which are relevant.

2 Normative references

The following referenced documents are indispensable for the application of this document. For
dated references, only the edition cited applies. For undated references, the latest edition of
the referenced document (including any amendments) applies.

IEC 60050-300:2001, International Electrotechnical Vocabulary — Electrical and electronic
measurements and measuring instruments — Part 311: General terms relating to measurements
— Part 312: General terms relating to electrical measurements — Part 313: Types of electrical
measuring instruments — Part 314: Specific terms according to the type of instrument

IEC 60068-2-1:2007, Environmental testing — Part 2-1: Tests — Test A: Cold

IEC 60068-2-2:1974, Environmental testing — Part 2-2: Tests — Test B: Dry heat
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IEC 60068-2-31:2008, Environmental testing — Part 2-31: Tests — Test Ec: Rough handling
shocks, primarily for equipment-type specimens

IEC 60381-1:1982, Analogue signals for process control systems — Part 1: Direct current
signals

IEC 60382:1991, Analogue pneumatic signal for process control systems
IEC 60529:2001, Degrees of protection provided by enclosures (IP Code)

IEC 60770-3:2006, Transmitters for use in industrial-process control systems — Part 3: Methods
for performance evaluation of intelligent transmitters

IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) - Part 4-2: Testing and
measurement techniques — Electrostatic discharge immunity test

IEC 61000-4-3:2008, Electromagnetic compatibility (EMC) - Part 4-3: Testing and
measurement techniques — Radiated, radio-frequency, electromagnetic field immunity test

IEC 61000-4-4:2004, Electromagnetic compatibility (EMC) - Part 4-4: Testing and
measurement techniques — Electrical fast transient/burst immunity test

IEC 61000-4-5:2005, .Electromagnetic, -compatibility .. (EMC). ,—.Part 4-5: Testing and
measurement techniques = Surge immunity'test

IEC 61000-4-6:2008, Electromagnetic "compatibility” (EMC) - Part 4-6: Testing and
measurement techniques — Immunity to conducted disturbances, induced by radio-frequency
fields

IEC 61000-4-8:2009, Electromagnétic compatibility - (EMC) - Part 4-8: Testing and
measurement techniques — Power frequency magnetic field immunity test

IEC 61000-4-10:2001, Electromagnetic compatibility (EMC) - Part 4-10: Testing and
measurement techniques — Damped oscillatory magnetic field immunity test

IEC 61000-4-11:2004, Electromagnetic compatibility (EMC) — Part 4-11: Testing and
measurement techniques — Voltage dips, short interruptions and voltage variations immunity
tests

IEC 61000-4-12:2006, Electromagnetic compatibility (EMC) - Part 4-12: Testing and
measurement techniques — Ring wave immunity test

IEC 61000-4-16:2002, Electromagnetic compatibility (EMC) - Part 4-16: Testing and
measurement techniques — Test for immunity to conducted, common mode disturbances in the
frequency range 0 Hz to 150 kHz

IEC 61010-1:2001, Safety requirements for electrical equipment for measurement, control, and
laboratory use — Part 1: General requirements

IEC 61032:1997, Protection of persons and equipment by enclosures — Probes for verification

IEC 61298-1:2008, Process measurement and control devices — General methods and
procedures for evaluating performance — Part 1: General considerations

IEC 61298-2:2008, Process measurement and control devices — General methods and
procedures for evaluating performance — Part 2: Tests under reference conditions
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IEC 61298-3:2008, Process measurement and control devices — General methods and
procedures for evaluating performance — Part 3: Tests for the effects of influence quantities

IEC 61298-4:2008, Process measurement and control devices — General methods and
procedures for evaluating performance — Part 4: Evaluation report content

3 Terms and definitions

For the purposes of this part of IEC 60770, definitions given in IEC 60050-300 and in
IEC 61298-1 are applicable.

4 General conditions for tests

4.1 Overview

For the purpose of this standard, the general test conditions (e.g. environmental test
conditions, supply conditions, load conditions, mounting position, externally induced vibrations,
external mechanical constraints, constancy of the operating conditions and settings, input
variable quality, delivery of the transmitter, etc.) specified in IEC 61298-1 apply, together with
the additional information below.

NOTE It is desirable that the closest communication should be maintained between the manufacturer and the
evaluating body. The manufacturer's specifications-for,the instrument,should, be, taken into account when the test
programme is being decided, and the,manufacturer should be invited to comment on'both the test programmes and
the results.

4.2 Supply conditions

For the two-wire tnansmitters,-the .normal.supply . voltageomight be 24., d.c. For pneumatic
transmitters, the normal pressure supply might be 140 kPa (1,4 bar).

Tolerances on supply conditions, as given in IEC 61298-1, are not applicable to transmitters
with self-contained power supplies (e.g. battery-powered). The tolerance for battery-powered
equipment shall be agreed.

4.3 Load conditions

The value of the load to be used shall be agreed. A load of 250 Q is a commonly used value
for electrical transmitters. For pneumatic transmitters, unless otherwise specified, a test load
consisting of an 8 m long rigid pipe with a 4 mm internal diameter, followed by a 20 cm3
capacity (or more), shall be used. Care should be taken to ensure that pneumatic connections
are leak-tight.

4.4 Input variable quality

For transmitters that are to be evaluated with an integral sensor, the conditions and
requirements for maintaining the quantities to be measured (physical/chemical) shall be
properly stated (e.g. for flow transmitters, the fluid through the measuring device shall be that
specified by the manufacturer; the temperature of the fluid shall be maintained within £2 °C of
the value specified in order to ensure the correct values of density and viscosity).

5 Analysis and classification of transmitter performance

In determining the test programme and test values to be used in the evaluation, the physical
and functional design of transmitter should be taken into account.

Guidance on this process can be found in Annex A.
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6 General testing procedures and precautions

For the purpose of this standard, the general testing procedures and precautions (e.g.
identification and inspection, preparation for the tests, uncertainty of the measuring system,
traceability, tapping, setting of adjustments, preconditioning, sequence of tests, interruption
and duration of each series of measurements, anomalies and failures during tests, re-start of a
test, input/output variable relationships, error assessment, symbols and units of measurement,
etc.) specified in IEC 61298-1 shall be applied. The instrument shall be calibrated by the
manufacturer and tested without recalibration. Then additional measurements should be made
at the lowest and highest possible span and the remainder of the tests should be carried out at
the mean value.

7 Test procedures and reporting

The tests given in Tables 1, 2 and 3 are suitable for industrial process transmitters. If a full
evaluation is planned, each applicable test should be conducted. The results should be
reported as a percentage of the output span. Unexpected events, including faults and
malfunctions, shall be reported.

The test procedures and precautions are described in detail in IEC 61298-2 and IEC 61298-3.

Table 1 — Tests for all transmitters

Designation Notes on test methods and on Reference Additional information
information to be reported

Accuracy-related factors

e Checking of calibration IEC 61298-2
made prior to delivery

¢ Inaccuracy and Three to five ‘upscale-and downscale IEC 61298-2 1z
measured error full-range traverses, measuring'at/least

six points along the scale every nearly

20 %. Compute errors and plot error

curves

¢ Non-linearity IEC 61298-2

¢ Non-conformity IEC 61298-2

e Hysteresis IEC 61298-2

¢ Non-repeatability IEC 61298-2

e Dead band Vary input to obtain detectable output IEC 61298-2 3

change at 10 %, 50 %, 90 % output.
Report the maximum variation of input
in % of input span

e Frequency response Apply peak-to-peak amplitude of 20 % IEC 61298-2
of the input span at frequencies
required in order to vary dynamic gain
from 1 to 0,1

Plot against frequency

— the gain relative to zero frequency
gain;

— the phase lag between the output
and input

e Step response Input steps corresponding to 80 % and |IEC 61298-2
10 % of output span.

Record the step response time and also
the time for the output to reach and
remain within 1 % of output span of its
steady value (settling time)

e Start-up drift Output monitored for 4 h after power is [IEC 61298-2
switched on
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Designation Notes on test methods and on Reference Additional information
information to be reported
e Long-term drift Output monitored for 30 days with an IEC 61298-2 5
input of 90 % of the span
Effects of influence
quantities
e Ambient temperature Two or three cycles of the temperature |[IEC 61298-3 6
range specified
e Humidity One cycle at 40 °C; 93 % HR IEC 61298-3
e Vibration (sinusoidal) Initial resonance search, endurance IEC 61298-3
conditioning over 60 sweep cycles, and
final resonance search
e Shock "Drop and topple" procedure in IEC 61298-3
accordance with IEC 60068-2-31
¢ Mounting position +10° inclination in two ortogonal planes | IEC 61298-3 !
e Overrange Overrange of 50% of the sensor upper |IEC 61298-3
range limit for 1 min. Measure 5 min
after return to a value within the normal
range
For differential pressure transmitters,
carry out with the line pressure on both
of the inputs in turn
e Temperature of process | Steady-state changes at 10 % and IEC 61298-3 Only when effect is
fluid 90 % of the input span significant
e Flow of process fluid Change'of output'at' 10°% and"90-% of “{1EC' 61298-3 Only if applicable, e.g.
through the transmitter | the input span when for normal operation
(other than flow process fluid flows through
transmitter) part of the transmitter
e Static line pressure Change of output atj10 %) and 90 % of |IEC 61298-3 Only for differential
effect the input span.at each 25 % increment pressure transmitters
of the static pressure; if‘applicable.
Where not applicable’the ‘test shall'be
performed at least measuring the
change of output 0 for 0 differential
pressure input
¢ Flow of purge gas Change at 10 % and 90 % of the output [ IEC 61298-3
through the transmitter with purge flow to 0 %, 50 % and 100 %
of the maximum specified (if
applicable)
o Accelerated life 100 000 cycles of amplitude equal to IEC 61298-3
half the span. Measure lower range
value, span and hysteresis at start and
finish of test. Additional measurements
during the test may be required if wear
or ageing is anticipated

1

For transmitters with analogue output, which include smart options, the adjustment of zero and span can be
obtained either locally or by remote device (e.g. computer, hand terminal). These instruments may be equipped with
facilities for “blind calibration”. In this case no accurate test device is needed for the adjustment of zero and span.

For this type of transmitter, some manufacturers specify also the inaccuracy of the transmitter after the blind
calibration. This type of inaccuracy may differ from the inaccuracy of an instrument calibrated against a standard
test device. It can be considered as a new function to be evaluated.

2

For the purpose of this test and unless otherwise specified for a particular type of transmitter, the measurement

cycles shall be at least three but preferably five and the test points six (0 %, 20 %, 40 %, 60 %, 80 %, 100 % input
span) or eleven (0 %, 10 %, 20 %, 30 %, 40 %, 50 %, 60 %, 70 %, 80 %, 90 %, 100 % input span). For instruments
with a non-linear input-output relationship (e.g. square law), the test points should be chosen so as to obtain output
values equally distributed over the output span.

8 Unless the dead band is known to be insignificant, it shall be measured at 10 %, 50 % and 90 % of the span,
proceeding as follows:

a) set the input at the first test point (e.g. 10 %);
b) note the input value;

c) slowly increase the input variable to the transmitter until a detectable output change is observed;
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Notes on test methods and on Reference Additional information

information to be reported

Designation

d) note the input value and repeat the operation in the opposite direction as specified in IEC 61298-2.

The increment through which the input signal is varied (difference between d) and b) above), is the dead band at
this point.

Repeat steps c) and d), slowly increasing the input again until a detectable output change is observed and noting
the input value: the increments shall be observed and recorded at least three times, and preferably five times, at
each of three test points close to 10 %, 50 % and 90 % of the span, over a full-range traverse.

This procedure shall be repeated, at each of the three test points (close to 90 %, 50 % and 10 % of span),
decreasing the input variable starting from 90 % of the span.

4 If it is not practicable to generate a sinusoidal signal to be applied to the input of certain transmitters, (flow,

integrally mounted sensor transmitters, etc.) this test should not be performed.

For pneumatic transmitters, unless otherwise specified, a test load consisting of an 8 m long rigid pipe with a 4 mm
internal diameter, followed by a 20 cm? capacity, shall be used. Lower amplitudes may be necessary to investigate
the full bandwidth capability.

5

6

7

Where practicable, the data should be measured each day and processed to determine a best fit straight line
and verify if there is a drift in one direction or a random drift.

For further information on test temperature procedures, see IEC 60068-2-1 and IEC 60068-2-2.

For pressure transmitters the test shall be executed on the two ortogonal planes of the primary pressure element
with £180° respect nominal mounting position or within the limits specified by the manufacturer.

Table 2 — Additional tests for electrically powered transmitters

Designation

Notes on test methods'and on
information to_be reported

Reference

Additional information

Input resistance of a
transmitter with electrical
inputs

Resistance presented to d.c. input
signals at the input terminals,
expressed in Q

IEC 61298-2

Insulation resistance

Insulationiresistance ol earthcorto the
case of each circuit at600;V. d.c:/for
30 s, expressed in Q

IEC 612982

Dielectric strength

The r.m.s. test voltage (mains
frequency) specified shall not result in
breakdown or flashover

IEC 61298-2

Power consumption

Load at maximum supply voltage and
minimum frequency specified by
manufacturer (in W and VA)

IEC 61298-2

Output ripple

Peak-to-peak values and principle
frequency components

IEC 61298-2

Output load

Vary load resistance from minimum to
maximum as specified by manufacturer

IEC 61298-3

Source impedance

Vary input circuit resistance from
minimum to maximum values specified
by manufacturer

Supply voltage and
frequency variations

Nine sets of measurements for
variations in a.c. voltage and frequency

For transmitters using a d.c. mains
supply, three sets are required

For two-wire transmitters (loop
powered) measure the minimum
voltage that is required to sustain the
20 mA output current

IEC 61298-3

Supply voltage depressions

At 75 % of nominal supply voltage for
5 s. Report the effect on the output
signal and its duration. Voltage dips for
up to 100 ms may also need to be
investigated

IEC 61298-3
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Designation Notes on test methods and on Reference Additional information
information to be reported
Short-term supply voltage Repeated interruptions at crossover IEC 61298-3 48
interruptions point of 1, 5, 10, 25 cycles for a.c.
supply; 5, 20, 100, 200 and 500 ms for
d.c. supply. Report the peak positive
and negative and the time required to
stabilise
Reverse supply voltage IEC 61298-3
protection
Common mode interference | For transmitters with terminals isolated |IEC 61298-3 6
from earth 250 V r.m.s., a.c. at mains
frequency superimposed on isolated
terminals
Then positive and negative 50 V d.c.
superimposed on isolated terminals
Normal mode interference 1V or less, at mains frequency and IEC 61298-3
(series mode) 10 % and 90 % of the output span
Earthing Only for transmitters with isolated IEC 61298-3
terminals. Record transients and
changes of output
Electrical fast transients Test voltage specified or 2 kV peak IEC 61298-3 7
(bursts)
Surge voltage immunity Test voltage specified in the product IEC 61298-3 8
standard or by user. Commonly used
maximum' values are 2 kVipéak
(asymmetric) and' 1 'k\peak
(symmetric)
Damped oscillatory waves Test voltage specified or 0,5 kV peak 9
at 1 MHz
Conducted sine-wave RF- Test voltage specified-or 10-V-r-m-s-. 1‘0
disturbances from-0¢15 MHz t0!80 NMHz
Electrostatic discharge Test voltage specified or 6 kV IEC 61298-3 "
(contact), 8 kV (air)
Power frequency magnetic | Continuous: 100 A/m (unless higher IEC 61298-3 12
field values are agreed) at 10 % and 90 % of
the output span
Short duration: 400 A/m for 1 s at 50 %
output span
Damped oscillatory Value of field specified or 30 A/m at s
magnetic field 0,1 MHz and 1,0 MHz
Radiated, radio-frequency Value of field specified or 10 V/m from |IEC 61298-3 “
electromagnetic field 80 MHz to 1 GHz
Open and short-circuit Interrupt each input connection and IEC 61298-3
of input then short together. Report times for
the output to recover after removal of
open circuit and short-circuit
Open and short-circuit Interrupt each output connection and IEC 61298-3

of output

then short together. Report times for
the output to recover after removal of
open circuit and short-circuit
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