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INTERNATIONAL ELECTROTECHNICAL COMMISSION

REFERENCE CONDITIONS AND PROCEDURES FOR TESTING INDUSTRIAL
AND PROCESS MEASUREMENT TRANSMITTERS -

Part 1: General procedures for all types of transmitters

FOREWORD

1) 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.

2) 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.

3) 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
misinterpretation by any end user.

4) 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 or regional publication shall be clearly indicated in
the latter.

5) 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.

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

7) 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.

8) 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.

9) 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 62828-1 has been prepared by subcommittee 65B: Measurement
and control devices, of IEC technical committee 65: Industrial-process measurement, control
and automation.

The IEC 62828 series cancels and replaces the IEC 60770 series and proposes revisions for
the IEC 61298 series.

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

FDIS Report on voting
65B/1100/FDIS 65B/1107/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.
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This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

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 "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e 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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INTRODUCTION

Most of the current IEC standards on industrial and process measurement transmitters are
rather 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 methods.

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
relevant 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:

e Applicable normative references
e Specific terms and definitions

e Typical configurations and architectures for the various types of industrial and process
measurement transmitters

e Hardware and software aspects
e Interfaces (to the process, to the operator, to the other measurement and control devices)

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

e Performance (its specification, tests and verification)
e Environmental protection, hazardous areas application, functional safety, etc.

e Structure of the technical 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, |[EC 62828 consists of the
following parts:

e Part 1: General procedures for all types of transmitters

e Part 2: Specific procedures for pressure transmitters

e Part 3: Specific procedures for temperature transmitters

e Part 4: Specific procedures for level transmitters

e Part 5: Specific procedures for flow transmitters

In preparing the IEC 62828 series many test procedures were taken, with the necessary
improvements, from the IEC 61298 series. As the actual IEC 61298 series is applicable to all
process measurement and control devices, when the IEC 62828 series is completed the
IEC 61298 series will be revised to harmonise it with the IEC 62828 series, taking out from its
scope the industrial and process measurement transmitters. During the time when 61298

scope is being updated, the new series IEC 62828 takes precedence for industrial and
process measurement transmitters.

When the IEC 62828 series is published, the IEC 60770 series will be withdrawn.
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REFERENCE CONDITIONS AND PROCEDURES FOR TESTING INDUSTRIAL
AND PROCESS MEASUREMENT TRANSMITTERS -

Part 1: General procedures for all types of transmitters

1 Scope

This Part of IEC 62828 establishes a general framework for defining reference conditions and
test procedures applicable to all types of industrial and process measurement transmitters
(PMTs) used in measuring and control systems for industrial process and machinery. These
reference test conditions are divided into “standard reference conditions”, which apply when
determining the accuracy of measurement, and “ambient and process reference conditions”,
which are used to assess the influence of external quantities on the measurement.

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

For general test procedures, reference is made to IEC 62828-1, which is applicable to all
types of industrial and process measurement transmitters.

Additional specific test procedures for given types of PMTs (pressure, temperature, level,
flow) are covered by other parts of this series.

NOTE 1 In industrial 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” is used instead.

Proximity devices with analogue output are excluded from the scope of this document.
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 amendments) 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 60068-2-31, Environmental testing — Part 2-31: Tests — Test Ec: Rough handling shocks,
primarily for equipment-type specimens

IEC 60068-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady
state
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IEC 60079-10 (all parts): Explosive atmospheres — Part 10: Classification of areas

IEC 60529:1989, Degrees of protection provided by enclosures (IP Code)
IEC 60529:1989/AMD1:1999
IEC 60529:1989/AMD2:2013

IEC 60654-1:1993, Industrial-process measurement and control equipment — Operating
conditions — Part 1: Climatic conditions

IEC 60654-3:1983, Operating conditions for industrial-process measurement and control
equipment — Part 3: Mechanical influences

IEC 60654-4:1987, Operating conditions for industrial-process measurement and control
equipment — Part 4: Corrosive and erosive influences

IEC 60721-3-1, Classification of environmental conditions — Part 3: Classification of groups of
environmental parameters and their severities — Section 1. Storage

IEC 60721-3-2, Classification of environmental conditions — Part 3: Classification of groups of
environmental parameters and their severities — Section 2: Transportation

IEC 61010-1:2010, Safety requirements for electrical equipment for measurement, control,
and laboratory use — Part 1: General requirements

IEC 61158 (all parts), Industrial communication networks — Fieldbus specifications

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

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

IEC 61499 (all parts), Function blocks

IEC 61508 (all parts), Functional safety of electrical/electronic/programmable electronic
safety-related systems

IEC 61511 (all parts), Functional safety — Safety instrumented systems for the process
industry sector

IEC 61784-1, Industrial communication networks — Profiles — Part 1: Fieldbus profiles

IEC 61784-2, Industrial communication networks — Profiles — Part 2: Additional fieldbus
profiles for real-time networks based on ISO/IEC 8802-3

IEC 61784-5 (all parts), Industrial communication networks — Profiles — Part 5: Installation of
fieldbuses

IEC 61804-2, Function blocks (FB) for process control — Part 2: Specification of FB concept

IEC 61918, Industrial communication networks — Installation of communication networks in
industrial premises

IEC 61987-11:2016, Industrial-process measurement and control — Data structures and
elements in process equipment catalogues — Part 11: List of properties (LOPs) of measuring
equipment for electronic data exchange — Generic structures
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IEC 62061:2005, Safety of machinery — Functional safety of safety-related electrical,
electronic and programmable electronic control systems

IEC 62262:2002, Degrees of protection provided by enclosures for electrical equipment
against external mechanical impacts (IK Code)

IEC 62381:2012, Automation systems in the process industry — Factory acceptance test
(FAT), site acceptance test (SAT) and site integration test (SIT)

ISO/IEC Guide 98-3:2008, Uncertainty of measurement — Part 3: Guide to the expression of
uncertainty in measurement (GUM:1995)

ISO/IEC Guide 99:2007, International vocabulary of metrology — Basic and general concepts
and associated terms (VIM:2007)

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

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

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp
3.11 Terms related to accuracy

3.1.1.1

accuracy (of a measuring instrument)

quality which characterizes the ability of a measuring instrument to provide an indicated value
close to a true value of the measurand

Note 1 to entry: This term is used in the "true value" approach.

Note 2 to entry: Accuracy is all the better when the indicated value is closer to the corresponding true value.

[SOURCE: IEC 60050-311:2001, 311-06-08]

3.1.1.2

conformity

ability of a measuring instrument to provide an indication having a specified characteristic
curve which can be linear, logarithmic, parabolic, etc.

3.1.1.3

dead band (dead zone)

finite range of values within which a variation of the input variable does not produce any
measurable change in the output variable

Note 1 to entry: When this type of characteristic is intentional, it is sometimes called neutral zone.
Note 2 to entry: This entry was numbered 351-24-14 in IEC 60050-351:2006.

Note 3 to entry: This value is usually insignificant for the actual instruments.

[SOURCE: IEC 60050-351:2013, 351-45-15, modified: Note 3 added]


http://www.electropedia.org/
http://www.iso.org/obp

	English
	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope
	2 Normative references
	3 Terms, definitions and abbreviated terms
	3.1 Terms and definitions
	3.1.1 Terms related to accuracy
	3.1.2 Terms related to the uncertainty
	3.1.3 Terms regarding operation and practical installation
	3.1.4 Terms related to test procedures

	3.2 Abbreviated terms
	3.3 Reference to CDD

	4 General description of the PMT
	5 Reference test conditions
	5.1 General
	5.2 Standard reference test conditions
	5.2.1 General
	5.2.2 Environmental test conditions
	5.2.3 Power supply conditions
	5.2.4 Load conditions
	5.2.5 Mounting positions

	5.3 Reference test conditions for ambient and process quantities influencing operation
	5.3.1 General
	5.3.2 Process conditions
	5.3.3 Environmental atmospheric conditions
	5.3.4 Mechanical vibration
	5.3.5 Shock, drop and topple
	5.3.6 Power supply
	5.3.7 Electromagnetic compatibility (EMC)

	5.4 Reference design criteria
	5.4.1 General
	5.4.2 Enclosure protection against solid, liquid (IP) and impact (IK)
	5.4.3 Enclosure protection against corrosive and erosive influences
	5.4.4 Electrical safety (insulation resistance, dielectric strength)
	5.4.5 Hazardous environment (for application in explosive atmosphere)
	5.4.6 Functional safety


	6 Test procedures
	6.1 General
	6.1.1 Overview
	6.1.2 Classification of the tests
	6.1.3 Preparation of the tests
	6.1.4 Preliminary assessment

	6.2 Type tests at standard reference test conditions
	6.2.1 General
	6.2.2 Accuracy and related factors
	6.2.3 Static behaviour
	6.2.4 Dynamic behaviour

	6.3 Type tests at operating reference test conditions
	6.3.1 General
	6.3.2 Ambient temperature effects
	6.3.3 Ambient relative humidity effects
	6.3.4 Vibration effects
	6.3.5 Shock, drop and topple
	6.3.6 Accelerated operational life test
	6.3.7 EMC tests
	6.3.8 Further test procedures
	6.3.9 Additional tests for digital transmitters

	6.4 Routine tests
	6.5 Acceptance, integration, periodic and maintenance tests
	6.5.1 General
	6.5.2 Periodical verification
	6.5.3 Periodical calibration


	7 Test report and technical documentation
	7.1 Test report
	7.2 Technical documentation
	7.3 Total probable error

	Annex A (informative)General description of a PMT
	A.1 General description of a PMT
	A.2 Sensor subsystem
	A.3 Data processing
	A.4 Output subsystem
	A.5 Human interface
	A.6 External system interface
	A.7 Power supply assembly

	Annex B (informative)Tests at the standard reference conditions
	Annex C (informative)Tests at ambient and process reference conditionsfor influence quantities
	Annex D (informative)Function block testing
	D.1 General
	D.2 General qualitative checks
	D.3 Time-dependent function blocks
	D.4 Time-independent function blocks

	Annex E (informative)Measurement uncertainty
	E.1 Example of determination of the measurement uncertainty
	E.2 Single values influencing the uncertainty measurement
	E.3 Estimation of standard measurement uncertainty (u)
	E.4 Combined standard measurement uncertainty (uc)
	E.5 Expanded measurement uncertainty (U)

	Annex F (informative)Dependability testing method
	F.1 General
	F.2 Design analysis
	F.3 Reference conditions
	F.4 Fault injection test for internal PMT failures
	F.5 Observations
	F.5.1 General
	F.5.2 Reporting and ranking of fault behaviour

	F.6 Human faults
	F.6.1 Mis-operation test
	F.6.2 Maintenance error test
	F.6.3 Expectations and reporting


	Annex G (informative)Throughput testing for digital PMT
	G.1 General
	G.2 PMT throughput in stand-alone conditions
	G.2.1 Reference conditions
	G.2.2 Test conditions
	G.2.3 Observations and measurements

	G.3 Throughput in a fieldbus configuration
	G.3.1 Reference conditions
	G.3.2 Test conditions
	G.3.3 Observations and measurements
	G.3.4 Precautions


	Annex H (informative)FAT, SAT and SIT
	H.1 General
	H.2 Factory acceptance tests FAT (accuracy measurement and others)
	H.3 Site acceptance tests SAT (visual inspection and calibration test)
	H.4 Site integration tests SIT (additional test for communications)

	Annex I (informative)Technical documentation
	I.1 General
	I.2 Technical datasheet
	I.3 User manual
	I.4 Safety manual
	I.5 Commissioning, periodic and maintenance tests
	I.5.1 General
	I.5.2 Storage conditions
	I.5.3 Transportation conditions
	I.5.4 Mounting position
	I.5.5 Process connections
	I.5.6 Mechanical connections
	I.5.7 Output connections

	I.6 EC declaration of conformity
	I.7 Certificates for application in hazardous area
	I.8 Calibration certificates
	I.9 Spare parts list
	I.10 Marking

	Annex J (informative)Total Probable Error calculation
	Bibliography
	Figures
	Figure 1 – Example of limit operation region in terms ofoutput load resistance versus supply voltage
	Figure 2 – Block diagram of a generic PMT
	Figure 3 – Error curves corresponding to the example of Table 17
	Figure 4 – Example of responses to a step input with overshoot
	Figure 5 – Example of responses to a step input without overshoot
	Figure 6 – Example 1 of frequency response
	Figure 7 – Example 2 of frequency response
	Figure 8 – Example of diagram of the compensation options
	Figure 9 – Levels of device compatibility from IEC 61804-2
	Figure A.1 – Schematic block diagram of an analogue industrialand process measurement transmitter (example)
	Figure A.2 – Schematic block diagram of an intelligent industrialand process measurement transmitter (example)
	Figure F.1 – Schematic block diagram of an intelligent industrialand process measurement transmitter (example)
	Figure F.2 – Test tool for low impedance circuits and shared circuits
	Figure F.3 – Matrix for reporting fault behaviour
	Figure F.4 – Ranking of various types of failure modes
	Figure G.1 – PMT in stand-alone configuration
	Figure G.2 – Example of a PMT as a participant in a fieldbus installation

	Tables
	Table 1 – Environmental test conditions
	Table 2 – Common ambient temperatures ranges
	Table 3 – Common ambient relative humidity ranges
	Table 4 – Vibration test levels
	Table 5 – Power supply ranges for voltage and frequency
	Table 6 – Example of number of measurement cycles andnumber and position of test points
	Table 7 – Example of settings of span and lower range value adjustmentsfor analogue devices
	Table 8 – Checklist for assessing functionality
	Table 9 – Checklist for assessing configurability
	Table 10 – Checklist for assessing hardware configuration
	Table 11 – Checklist for assessing adjustment and tuning procedures
	Table 12 – Checklist for assessing operability
	Table 13 – Checklist for assessing dependability
	Table 14 – Checklist for assessing manufacturer’s support
	Table 15 – Example of functions listing for a temperature compensatedsingle variable PMT (differential pressure)
	Table 16 – Example of functions listing for a temperature compensated multi-variable PMT (differential pressure plus pressure and temperature)
	Table 17 – Example table of PMT errors
	Table B.1 – Summary of the tests at the reference conditions
	Table C.1 – Summary of the tests for influence quantities at the operating conditions
	Table I.1 – Example of compilation of technical data for a generic PMT


	Français
	SOMMAIRE
	AVANT-PROPOS
	INTRODUCTION
	1 Domaine d’application
	2 Références normatives
	3 Termes, définitions et termes abrégés
	3.1 Termes et définitions
	3.1.1 Termes relatifs à l’exactitude
	3.1.2 Termes relatifs à l’incertitude
	3.1.3 Termes relatifs au fonctionnement et à l’installation pratique
	3.1.4 Termes relatifs aux procédures d’essais

	3.2 Termes abrégés
	3.3 Référence au dictionnaire de données communes

	4 Description générale du PMT
	5 Conditions d’essais de référence
	5.1 Généralités
	5.2 Conditions d’essais de référence normalisées
	5.2.1 Généralités
	5.2.2 Conditions d’essai environnementales
	5.2.3 Conditions d’alimentation
	5.2.4 Conditions de charge
	5.2.5 Positions de montage

	5.3 Conditions d’essais de référence pour les grandeurs ambiantes et les grandeurs de processus influençant le fonctionnement
	5.3.1 Généralités
	5.3.2 Conditions de processus
	5.3.3 Conditions atmosphériques environnementales
	5.3.4 Vibrations mécaniques
	5.3.5 Chocs, chutes et renversement
	5.3.6 Alimentation électrique
	5.3.7 Compatibilité électromagnétique (CEM)

	5.4 Critères de conception de référence
	5.4.1 Généralités
	5.4.2 Protection de l’enveloppe contre les solides, les liquides (IP) et les impacts (IK)
	5.4.3 Protection de l’enveloppe contre les influences corrosives et érosives
	5.4.4 Sécurité électrique (résistance d’isolement, résistance diélectrique)
	5.4.5 Environnement dangereux (pour application en atmosphère explosive)
	5.4.6 Sécurité fonctionnelle


	6 Procédures d’essais
	6.1 Généralités
	6.1.1 Vue d'ensemble
	6.1.2 Classification des essais
	6.1.3 Préparation des essais
	6.1.4 Évaluation préliminaire

	6.2 Essais de type aux conditions d’essais de référence normalisées
	6.2.1 Généralités
	6.2.2 Exactitude et facteurs associés
	6.2.3 Comportement statique
	6.2.4 Comportement dynamique

	6.3 Essais de type aux conditions d’essais de référence de fonctionnement
	6.3.1 Généralités
	6.3.2 Effets de la température ambiante
	6.3.3 Effets de l’humidité relative ambiante
	6.3.4 Effets de vibrations
	6.3.5 Chocs, chutes et renversement
	6.3.6 Essai de durée de vie fonctionnel accéléré
	6.3.7 Essais relatifs à la CEM
	6.3.8 Autres procédures d’essais
	6.3.9 Essais supplémentaires pour les transmetteurs numériques

	6.4 Essais individuels de série
	6.5 Essais de réception, essais d’intégration, essais périodiques et essais de maintenance
	6.5.1 Généralités
	6.5.2 Vérification périodique
	6.5.3 Étalonnage périodique


	7 Rapport d’essai et documentation technique
	7.1 Rapport d’essai
	7.2 Documentation technique
	7.3 Erreur probable totale

	Annexe A (informative)Description générale d’un PMT
	A.1 Description générale d’un PMT
	A.2 Sous-système de capteur
	A.3 Traitement des données
	A.4 Sous-système de sortie
	A.5 Interface humaine
	A.6 Interface système externe
	A.7 Ensemble d’alimentation

	Annexe B (informative)Essais aux conditions de référence normalisées
	Annexe C (informative)Essais aux conditions de référence ambiantes et de processuspour les grandeurs d’influence
	Annexe D (informative)Essais de bloc fonctionnel
	D.1 Généralités
	D.2 Contrôles qualitatifs généraux
	D.3 Blocs fonctionnels dépendant du temps
	D.4 Blocs fonctionnels ne dépendant pas du temps

	Annexe E (informative)Incertitude de mesure
	E.1 Exemple de détermination de l’incertitude de mesure
	E.2 Valeurs simples influençant l’incertitude de mesure
	E.3 Estimation de l’incertitude-type (u)
	E.4 Incertitude-type composée (uc)
	E.5 Incertitude élargie (U)

	Annexe F (informative)Méthode d’essai de sûreté de fonctionnement
	F.1 Généralités
	F.2 Analyse de la conception
	F.3 Conditions de référence
	F.4 Essai d’injection de défauts pour les défaillances internes du PMT
	F.5 Observations
	F.5.1 Généralités
	F.5.2 Rapport et classement du comportement en cas de défaut

	F.6 Défauts humains
	F.6.1 Essais relatifs à une mauvaise utilisation
	F.6.2 Essais relatifs aux erreurs de maintenance
	F.6.3 Prévisions et rapports


	Annexe G (informative)Essai de production d’un PMT numérique
	G.1 Généralités
	G.2 Production du PMT en conditions autonomes
	G.2.1 Conditions de référence
	G.2.2 Conditions d’essai
	G.2.3 Observations et mesurages

	G.3 Production dans une configuration de bus de terrain
	G.3.1 Conditions de référence
	G.3.2 Conditions d’essai
	G.3.3 Observations et mesurages
	G.3.4 Précautions


	Annexe H (informative)FAT, SAT et SIT
	H.1 Généralités
	H.2 Essais de réception en usine, FAT (mesurage d’exactitude et autres)
	H.3 Essais de réception sur site SAT (examen visuel et essai d’étalonnage)
	H.4 Essais d’intégration sur site SIT (essai supplémentaire pour les communications)

	Annexe I (informative)Documentation technique
	I.1 Généralités
	I.2 Fiche technique
	I.3 Manuel de l’utilisateur
	I.4 Manuel de sécurité
	I.5 Mise en service, essais périodiques et essais de maintenance
	I.5.1 Généralités
	I.5.2 Conditions de stockage
	I.5.3 Conditions de transport
	I.5.4 Position de montage
	I.5.5 Connexions de processus
	I.5.6 Connexions mécaniques
	I.5.7 Connexions de sortie

	I.6 Déclaration de conformité CE
	I.7 Certification d’application dans les zones dangereuses
	I.8 Certificats d’étalonnage
	I.9 Liste des pièces de rechange
	I.10 Marquage

	Annexe J (informative)Calcul de l’erreur probable totale
	Bibliographie
	Figures
	Figure 1 – Exemple de zone d’exploitation limite en ce qui concerne la résistance de charge de sortie par rapport à la tension d’alimentation
	Figure 2 – Schéma fonctionnel d’un PMT générique
	Figure 3 – Courbes d’erreur correspondant à l’exemple du Tableau 17
	Figure 4 – Exemple de réponses à une entrée d’échelon avec taux de dépassement
	Figure 5 – Exemple de réponses à une entrée d’échelon sans taux de dépassement
	Figure 6 – Exemple 1 de réponse en fréquence
	Figure 7 – Exemple 2 de réponse en fréquence
	Figure 8 – Exemple de schéma des options de compensation
	Figure 9 – Niveaux de compatibilité de l’appareil par rapport à l’IEC 61804-2
	Figure A.1 – Schéma fonctionnel d’un transmetteur de mesure industrielleet de processus analogique (exemple)
	Figure A.2 – Schéma fonctionnel d’un transmetteur de mesure industrielleet de processus intelligent (exemple)
	Figure F.1 – Schéma fonctionnel d’un transmetteur de mesure industrielleet de processus intelligent (exemple)
	Figure F.2 – Outil d’essai pour circuits à faible impédance et circuits partagés
	Figure F.3 – Matrice de signalement d’un comportement défaillant
	Figure F.4 – Classement de divers types de modes de défaillance
	Figure G.1 – PMT en configuration autonome
	Figure G.2 – Exemple de PMT participant à une installation de bus de terrain

	Tableaux
	Tableau 1 – Conditions d’essai environnementales
	Tableau 2 – Plages de températures ambiantes communes
	Tableau 3 – Plages d’humidité relative ambiante communes
	Tableau 4 – Niveaux d’essais de vibrations
	Tableau 5 – Plages d’alimentation électrique pour la tension et la fréquence
	Tableau 6 – Exemple du nombre de cycles de mesureet du nombre et de la position des points d’essais
	Tableau 7 – Exemple de réglages de l’intervalle et de la valeur inférieurede la plage pour des appareils analogiques
	Tableau 8 – Liste de contrôle pour l’évaluation de la fonctionnalité
	Tableau 9 – Liste de contrôle pour l’évaluation de la configurabilité
	Tableau 10 – Liste de contrôle pour l’évaluation de la configuration matérielle
	Tableau 11 – Liste de contrôle pour l’évaluationdes procédures de réglage et d’adaptation
	Tableau 12 – Liste de contrôle pour l’évaluation de l’opérabilité
	Tableau 13 – Liste de contrôle pour l’évaluation de sûreté de fonctionnement
	Tableau 14 – Liste de contrôle pour l’évaluation de l’assistance du fabricant
	Tableau 15 – Exemple d’énumération de fonctions pour un PMT à variable simple à compensation de température (pression différentielle)
	Tableau 16 – Exemple d’énumération de fonctions pour un PMT à variables multiples à compensation de température (pression différentielle plus pression et température)
	Tableau 17 – Exemple de tableau d’erreurs de PMT
	Tableau B.1 – Récapitulatif des essais aux conditions de référence
	Tableau C.1 – Récapitulatif des essais aux conditions de fonctionnementpour les grandeurs de référence
	Tableau I.1 – Exemple de compilation de données techniques pour un PMT générique





