IEC 62828-1:2026-06(en)

IEC IEC 62828-1

®

INTERNATIONAL
STANDARD

Edition 2.0 2026-06

Reference conditions and procedures for testing industrial and process
measurement transmitters -
Part 1: General procedures for all types of transmitters

ICS 17.020; 25.040.40 ISBN 978-2-8327-1273-3



CONTENTS

L@ T T I N
INTRODUGCTION ..ot e e e et e et e et e e et e e et e e et e e et e e et e et e et eeanaes
1 ST e o] o 1Y PP PP P RPNt
2 NOIrMAtiVE FEFEIENCES ....ouiiii et
3  Terms, definitions and abbreviated terms ...
3.1 Terms and definitions. .. ...
3.1.1 Terms related t0 @CCUraCY .....vuiiiiiii e
3.1.2 Terms related to uncertainty ...
3.1.3 Terms regarding operation and practical installation ...............................
3.1.4 Terms related to test procedures ...
3.2 Abbreviated terms ... .o
3.3 Reference to IEC Common Data Dictionary............ccooooiiiiiiiiiiiiieeee,
General description of the PMT ...
5 Reference test CoNditioNS . ...
5.1 LT a1 = PP
5.2 Standard reference test conditions...... ...
5.2.1 GBNEIAL ..t
5.2.2 Environmental test conditions ...
5.2.3 Power supply conditions ..o
5.2.4 Load CONAItIONS ...oenieii e
5.2.5 MouNnting POSITIONS .. .cuuii

5.3 Reference test conditions for ambient and process quantities influencing
T o= =1 {0 o XS
5.3.1 GBNEIAL ..
5.3.2 Process conditions ...
5.3.3 Environmental atmospheric conditions ...........cooooiiiiiiiiii
5.3.4 Mechanical vibration ...
5.3.5 SO CK et
5.3.6 P OW T SUP DI e
5.3.7 Electromagnetic compatibility (EMC) ...
T =Y o o T o3 = o [ U1 /=T S
6.1 LT a1 = PP
6.1.1 L =T YT
6.1.2 Classification of the tests ...
6.1.3 Preparation of the tests ......ooviiiiii
6.1.4 Preliminary assessment.. ... .o
6.2 Type tests at standard reference test conditions ..............c.cooooiiiiiiiinnn.
6.2.1 GBNEIAl e
6.2.2 Accuracy and related factors ..o
6.2.3 Static DENAVIOUN . ...
6.2.4 Dynamic behaviour ...
6.3 Type tests at operating reference test conditions ............cc.coooiiiiiiiiiinenn.
6.3.1 GBNEIAl e
6.3.2 Ambient temperature effects ........cooiiiiiii i,
6.3.3 Ambient relative humidity effects ..o
6.3.4 Vibration effects ...

IEC 62828-1:2026 © IEC 2026



IEC 62828-1:2026 © IEC 2026

6.3.5 ShoCK effECtS .. 50
6.3.6 Accelerated operational life test.........coooiiiii i 50
6.3.7 1Y O == £ 50
6.3.8 Further test proCedUIes ... e 51
6.3.9 Additional tests for digital transmitters ..., 51
6.4 ROUINE 1SS . 52
6.5 Acceptance, integration, periodic and maintenance tests ...........coooiiiiiiiL 52
6.5.1 LY o= = | P 52
6.5.2 Periodical verification ... ..o 52
6.5.3 Periodical calibration ... 52
A I == A (=Y o o] o S PP PTPPPR 53
7.1 LT =Y o =T - ¥ S 53
7.2 Test dOCUMENTAION ... 53
7.3 Total probable error ... 53
Annex A (informative) General description of @ PMT ... 55
A1 General description of @ PMT ... 55
A.2 SENSOr SUDSYSIEM L.oeii e 56
A.3 Data PrOCESSING ...ttt e 56
A.4 OULPUL SUDSYSIEM L. 56
A.5 HUMAN INTEITACE ..o e 57
A.6 External system interface..........oooii 57
A.7 Power supply assembIy. ... 57
Annex B (informative) Tests at the standard reference conditions ..............coooiiiis 58
Annex C (Informative) Tests at ambient and process reference conditions for influence
Lo T8 = a1 =N 60
Annex D (informative) Function block teSting ........cooiiiiiiii 62
D.1 L= o= ¥ S 62
D.2 General qualitative CheCKS ........iiiiii 62
D.3 Time-dependent function bIOCKS.. ..o e 62
D.4 Time-independent funNction bIOCKS .........couiiiiiiiii e 62
Annex E (informative) Total probable error calculation ..o 63
Annex F (informative) Product documentation.............cooiiiiiiiiii e, 64
F.1 BN Al e e 64
F.2 Technical datasheet ... e 64
F.3 L 7Y o 4= o 1 - | 67
F.4 Safety ManUal........ooi 67
F.5 Storage, transportation and installation ... 67
F.5.1 GBNEIAL L. s 67
F.5.2 Storage CONAItIONS ... vuii e 67
F.5.3 Transportation conditionSs ... 67
F.5.4 MoUNtING POSITION ..oeie e 68
F.5.5 ProCess CONNECHIONS .. .. e 68
F.5.6 Mechanical CoONNECHIONS ... ...iuii e 68
F.5.7 OULPUL CONNECTIONS ... e 68
F.6 Calibration certificates ... ... 68
Annex G (informative) Example of signal current range for a 4 to 20 mA PMT...................... 69
GA1 Y oY= T LT oo B o X- Vo PPN 69
G.2 18] aTo L=T 5 =T o o PPN 69



IEC 62828-1:2026 © IEC 2026

G.3 L@ AV Z=T g =1 o o [PPSR 69
G.4 LOW @I e e 70
G.5 HIGh @larm oo e 70
710 [T Yo = o1 2 V78 71

Figure 1 — Principle diagram illustrating the definitions of warm-up time, settling time

AN OULPUL SIGNAI ... 12
Figure 2 — Block diagram of a generic PMT .. ... 17
Figure 3 — Error curves corresponding to the example of Table 17 ...........coooviiiiiiiiiiinnn, 35
Figure 4 — Example of limit operation region in terms of output load resistance versus

SUPPIY VO AG O et 39
Figure 5 — Example of response with overshoot to a step input.........c..oooiiiiiiii . 42
Figure 6 — Example of response without overshoot to a step input..............coooiiiiiinis 43
Figure 7 — Example 1 of freqUeNCY reSPONSE ... 44
Figure 8 — Example 2 of freqUeNCY r€SPONSE ....eeii i 45
Figure 9 — Example of diagram of the compensation options.............cooiiiiiiiiiiinin e, 47
Figure 10 — Example of an input signal and the corresponding output signal......................... 50
Figure A.1 — Schematic block diagram of an analogue industrial and process

measurement transmitter (EXampPle) .. ..o 55
Figure G.1 — Signal current range of a 4 mA to 20 mA transmitter..........co.cooiiiii, 69
Table 1 — Environmental test CONditioNS ... ..o 18
Table 2 — Common ambient temperatures ranges .........ooveiiiiiiiiiii e 20
Table 3 — Common ambient relative humidity ranges ... 20
Table 4 — Vibration test IEVEIS ... ..o 21
Table 5 — Power supply ranges for voltage and frequUencCy.........cc.cooiiiiiiii i, 21
Table 6 — Example of number of measurement cycles and number and position of test

0101 1 £ P 23
Table 7 — Example of settings of span and lower range value adjustments for analogue

Lo T o PPN 23
Table 8 — Checklist for assessing functionality ..o, 25
Table 9 — Checklist for assessing configurability ..., 26
Table 10 — Checklist for assessing hardware configuration ..............cooooiiiiiii e, 27
Table 11 — Checklist for assessing adjustment and tuning procedures............ccccoeeiiiinnnnn.n. 27
Table 12 — Checklist for assessing operability.........ccc.viiii i 28
Table 13 — Checklist for assessing dependability ............coiiiii 29
Table 14 — Checklist for assessing technical support ..., 30
Table 15 — Example of functions listing for a temperature compensated single variable

PMT (differential PreSSUIE) ... e e e e e 30
Table 16 — Example of functions listing for a temperature compensated multi-variable

PMT (differential pressure plus pressure and temperature) ..o 31
Table 17 — Example table of PMT €rrors ... 34
Table B.1 — Summary of the tests at the reference conditions................coooiiiiiiiin . 58
Table C.1 — Summary of the tests for influence quantities at the operating conditions........... 60
Table F.1 — Example of compilation of technical data for a generic PMT ...l 65

3



1)

2)

3)

4)

5)

6)
7)

8)

9)

IEC 62828-1:2026 © IEC 2026

INTERNATIONAL ELECTROTECHNICAL COMMISSION

Reference conditions and procedures for testing industrial
and process measurement transmitters -
Part 1: General procedures for all types of transmitters

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 prepa-
ration 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 Stand-
ardization (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 inter-
ested 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 made to ensure 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 misinter-
pretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications trans-
parently to the maximum extent possible in their national and regional publications. Any divergence between any
IEC Publication and the corresponding national or 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 ex-
penses 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.

IEC draws attention to the possibility that the implementation of this document may involve the use of (a) pa-
tent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to implement this document. However, implementers are cautioned that this may not represent
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held responsible for identifying any or all such patent rights.

IEC 62828-1 has been prepared by subcommittee 65B: Measurement and control devices, of
IEC Technical Committee 65: Industrial-process measurement, control and automation. It is an
International Standard.

This second edition cancels and replaces the first edition published in 2017. This edition con-
stitutes a technical revision.

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

a) informative Annexes E, F, G and H have been removed;

b) a new informative Annex G “Example of signal current for a 4 mA to 20 mA PMT” has been

introduced (it has been moved from IEC 62828-2:2017 to this document);
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c) the definitions of warm-up time, settling time and output signal have been moved from
IEC 62828-4:2020 to this document;

d) The definitions of “inaccuracy” and “accuracy” have been reworked;
e) The clause regarding test report has been reworked.

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

Draft Report on voting

65B/1306/FDIS 65B/1320/RVD

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

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are de-
scribed in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 62828 series, published under the general title Reference conditions
and procedures for testing industrial and process measurement transmitters, can be found on
the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

— reconfirmed,

— withdrawn, or

— revised.


https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://webstore.iec.ch/?ref=menu
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INTRODUCTION

Most of the current IEC standards on industrial and process measurement transmitters are ra-
ther old and were developed having in mind devices based on analogue technologies. Today's
digital industrial and process measurement transmitters are quite different from those analogue
transmitters: they include more functions and newer interfaces, both towards the computing
section (mostly digital electronic) and towards the measuring section (mostly mechanical). Even
if some standards dealing with digital process measurement transmitters already exist, they are
not sufficient, since some aspects of the performance are not covered by appropriate test meth-
ods.

In addition, existing IEC test standards for industrial and process measurement transmitters are
spread over many documents, so that for manufacturers and users it is difficult, impractical and
time-consuming to identify and select all the standards to be applied to a device measuring a
specific process quantity (pressure, temperature, flow, level, etc.).

To help manufacturers and users, it was decided to review, complete and reorganize the rele-
vant IEC standards and to create a more suitable, effective and comprehensive standard series
that provides in a systematic way all the necessary specifications and tests required for different
industrial and process measurement transmitters.

To solve the issues mentioned above and to provide an added value for the stakeholders, the
new standard series on industrial and process measurement transmitters covers the following
main aspects:

— applicable normative references;

— specific terms and definitions;

— typical configurations and architectures for the various types of industrial and process meas-
urement transmitters;

— hardware and software aspects;
— interfaces (to the process, to the operator, to the other measurement and control devices);

— physical, mechanical and electrical requirements and relevant tests; clear definition of the
test categories: type tests, acceptance tests and routine tests;

— performance (its specification, tests and verification);

— environmental protection, hazardous areas application, functional safety, etc.;

— structure of the product documentation.

To cover in a systematic way all the topics to be addressed, the standard series is organized in
several parts. At the moment of the publication of this document, the IEC 62828 consists of the
following parts:

— Part 1: General procedures for all types of transmitters;

— Part 2: Specific procedures for pressure transmitters;

— Part 3: Specific procedures for temperature transmitters;

— Part 4: Specific procedures for level transmitters;

— Part 5: Specific procedures for flow transmitters.
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1 Scope

This Part of IEC 62828 establishes a general framework for defining reference conditions and
test procedures applicable for assessing the measurement performances of all types of indus-
trial and process measurement transmitters (PMTs) used in measuring and control systems for
industrial process and machinery.

For the purpose of this document, an analogue PMT is a process measurement transmitter with
only analogue current and/or voltage output(s), irrespective the technology adopted and the
complexity of the circuitry. All the other process measurement transmitters, with digital output(s)
only or with hybrid analogue and digital output(s), are considered to be digital PMTs.

This document constitutes a common reference for the other parts of the IEC 62828 series.

Specific test procedures and additional requirements for given types of PMTs (pressure, tem-
perature, level, flow, etc.) are covered by other parts of this series.

Sensing devices according to the IEC 60947 series are excluded from the scope of this docu-
ment.

NOTE 1 Inindustrial and process applications, to indicate the process measurement transmitters, it is common also
to use the terms "industrial transmitters", or "process transmitters".

NOTE 2 For better clarity, when the complete definition "industrial and process measurement transmitter" makes
the sentence too long in this document, the short term "transmitter", or PMT, is used instead.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any amend-
ments) applies.

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

IEC 60068-2-2, Environmental testing - Part 2-2: Tests - Test B: Dry heat

IEC 60068-2-6, Environmental testing - Part 2-6: Tests - Test Fc: Vibration (sinusoidal)

IEC 60068-2-27, Environmental testing - Part 2-27: Tests - Test Ea and guidance: Shock

IEC 60068-2-78, Environmental testing - Part 2-78: Tests - Test Cab: Damp heat, steady state

IEC 60654-1, Industrial-process measurement and control equipment - Operating conditions -
Part 1: Climatic conditions

IEC 60654-3, Operating conditions for industrial-process measurement and control equipment -
Part 3: Mechanical influences

IEC 61010-1, Safety requirements for electrical equipment for measurement, control, and la-
boratory use - Part 1. General requirements

IEC 61326 (all parts), Electrical equipment for measurement, control and laboratory use - EMC
requirements

IEC 61499 (all parts), Function blocks
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