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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL-PROCESS MEASUREMENT AND CONTROL -
DATA STRUCTURES AND ELEMENTS IN
PROCESS EQUIPMENT CATALOGUES -

Part 1: Generic structures for measuring equipment-with-analegue-and

R
FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
alllnational electrotechnical committees (IEC National Committees). The object of IEC is)to pfomote interna
cotoperation on all questions concerning standardization in the electrical and electronic fields. To this er]
in pddition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as)\"fEC Publication(s)").

rising
tional
d and
ports,
Their

préparation is entrusted to technical committees; any IEC National Committee interested in the subject dedlt with

may participate in this preparatory work. International, governmental and non-governmental organizations |
with the IEC also participate in this preparation. IEC collaborates closely, with the International Organizat
Standardization (ISO) in accordance with conditions determined by agrgefment between the two organizati

Thie formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
copsensus of opinion on the relevant subjects since each technieal committee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC N3
Cdmmittees in that sense. While all reasonable efforts are made to ensure that the technical content
Pyblications is accurate, IEC cannot be held responsible for the way in which they are used or fd
miginterpretation by any end user.

In|order to promote international uniformity, IE€ \National Committees undertake to apply IEC Publig
transparently to the maximum extent possible initheir national and regional publications. Any divergence b¢
anl IEC Publication and the corresponding natiohal or regional publication shall be clearly indicated in the

IEC itself does not provide any attestation*of conformity. Independent certification bodies provide conf|
aspessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent.gertification bodies.

Alllusers should ensure that theyshave the latest edition of this publication.

Nd liability shall attach to IEC of its directors, employees, servants or agents including individual exper
megmbers of its technical committees and IEC National Committees for any personal injury, property dam
othher damage of any jmature whatsoever, whether direct or indirect, or for costs (including legal feeg
expenses arising out ‘of/the publication, use of, or reliance upon, this IEC Publication or any othg
Pdyblications.

At{ention is drawn~to the Normative references cited in this publication. Use of the referenced publicati
indispensable.for the correct application of this publication.

IEC draws.attention to the possibility that the implementation of this document may involve the use
patent(s).4/[EC takes no position concerning the evidence, validity or applicability of any claimed patent rig
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s),

aising
on for
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tional
pm all

tional
bf IEC
r any

ations
tween
latter.

prmity
br any

s and
hge or
) and
r IEC

bns is

of (a)
hts in
which

mqy b€ required to implement this document. However, implementers are cautioned that this may not rep

resent

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.

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition IEC 61987-1:2006. 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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IEC 61987-1 has been prepared by subcommittee 65E: Devices and integration in enterprise
systems, of IEC technical committee 65: Industrial-process measurement and control. It is an
International Standard.

This second edition cancels and replaces the first edition published in 2006. This edition
constitutes a technical revision.

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

a) Addition of a subclause “Digital communication” in Clause 5, in order to allow a more
cpmprehensive description of the properties of such an interface;

b) AJignment of clause headings, as described in the introduction, to correspond with\those of
the IEC CDD.

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

Draft Report on voting

65E/1113/FDIS 65E/1136/RVD

Full information on the voting for its approval can be found in{the report on voting indicafed in
the ajpove table.

The llanguage used for the development of this Internatipnal Standard is English.

This |[document was drafted in accordance with(ISO/IEC Directives, Part 2, and developgd in
accofdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, avalilable
at wyvw.iec.ch/members_experts/refdocs. The main document types developed by IEC are
descfibed in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 61987 series, published under the general title Industrial-prqcess
meagurement and control — Data structures and elements in process equipment catalogues,
can he found on the IEC website;

The ¢gommittee has decided.that the contents of this document will remain unchanged untjl the
stability date indicated on the IEC website under webstore.iec.ch in the data related tp the
speci|fic document. At'this date, the document will be

g¢confirmed;

—

e withdrawn, or

e revised:;

IMPORTANT - The "colour inside” logo on the cover page of this document 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

In recent years, industry has become alert to the fact that a great deal of time and effort is
wasted in the transposition of measuring equipment data from one form to another. The
technical data of an instrument, for example, may exist at the manufacturer’s facility as two
separate data sets for paper and electronic presentation: the end-user requires much the same
data for works standards, engineering data bases or commercial data bases. In most cases,
however, the data cannot be automatically re-used because each application has its own
particular data storage format.

A second problem that helie he re-use Q@ echnical data i he cantent o he product
descfiptions themselves. There is little agreement between manufacturers on what infarmjation
a technical data sheet should contain, how it should be arranged, or how the results, forexgmple
of pafrticular performance tests, should be presented. When transferring this information into a
data pase, an end-user will always find gaps and proprietary interpretations that'make thg task
more| difficult.

This [part of IEC 61987 aims to solve these problems by defining a generic structure and its
content for industrial process measuring and control equipment. It builds upon the assumfption
that, [for a given class of measuring equipment, for example, pressuré measuring equipment,
tempgrature measuring equipment or electromagnetic flow-measuring equipment, a set of|non-
propiietary structures and product features can be specified. The’resulting documents cah not
only [be exchanged electronically, but they can also be presented to humans in an gasily
undefstandable form.

This part of IEC 61987 is applicable to electronic catalogues of process measuring equipment

ith-lanalogue—and-digital-output.-Further-parts—with-similar-classification—structures—wi-be
proddicedfor-measurina—eguinment-with-binarnvodtput- and—interface—eauinoment-in—the ture
The ptructure also contains a great many product features that are common to measpring
equigment with binary output. Similarly, Annex B has been prepared with a view to future
standardisation.

This part of IEC 61987 is not intended as a replacement for existing standards, but ratherjas a
guiding document for all future standards which are concerned with the specifications of prqcess
meaguring equipment. Everysrevision of an existing standard should take into accounft the
structures and product features defined in Clause 5 or work towards a harmonisation.

Annex A contains a tabular overview of the classification and catalogue structure of prqcess
meaguring equipment. Annex B contains tables with a further sub-classification for spgcific
meagured variables.

Whelfever pessible, existing terms from international standards have been used to namg the
produict féatures within the structures. In accordance with ISO 10241, Clause 3-efthis-standard3
contgins’a list of terms, definitions and sources.

Documents created according to the standard are structured. A possible means of exchanging
structured information free of layout information is given by SGML (Standard Generalised
Mark-Up Language, ISO 8879) or XML (Extensible Mark-Up Language), which is derived from
it.

This part of IEC 61987 could also provide the basis for arranging of properties (data element
types) that conform to IEC 61360 or ISO 13584. This would require that the features, which in
this part of IEC 61987 can be textual units, graphical and tabular representations etc., be broken
down into properties (data element types) conformant to the said standards. For example, a
range would be expressed as a lower range-limit (LRL) and upper range-limit (URL) with unit of
measure; dimensions (L x B x H) as three separate elements, length, breadth and height with
unit of measure; or a derating curve as an appropriate series of data element pairs.
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This part of IEC 61987 conforms to ISO 15926-1 and -2 with respect to the data model and
associated reference data library (ISO 15926-4), for example, as used for the limited
classification structure. At the same time, it is also aligned to STEP: Standard for the Exchange
of Product Model Data. The data model and definitions of ISO 10303-221 use the ISO 15926-4
TS Reference Data Library as "library". The current standard can reproduce the data fields as
per this 1SO 10303-221, including, for example, product structure data, dimensional data,
electrical connection data and product properties such as measuring range or power supply.

Since the publication of Edition 1 (2006) of this document a great deal of work has been done
on the development of the IEC Common Data Dictionary for equipment for industrial-process
automation. This, published as further parts of IEC 61987, covers not only measuring

instry
devig

ments with a variety of Inpuis and ouiputs, but also final conirol elements, mirasiu
es and in future process analysers.

For this reason, the title has been adjusted and the scope has been revised to reflect the cu

contd

Durir

nt of the whole IEC 61987 standard series.

to th
inter
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contd

"Ords
the p
For 4
the "

g the development of the IEC CCD a number of questions arose régarding the stru

output. Although this is not strictly incorrect, it was thought that the properties of su

ace could be better described separately. For this. Feason, a clause "D
hunication" has been added to this Edition 2. In additién, the clause "Mechd
ruction"” has been renamed "Mechanical and electricakieonstruction" to reflect its
nt.

prop$sed in this document, in particular the assignment of any digital-cOmmunication inte

bring information” is not found as a separate block/in the IEC CDD, as it is assumed
roperties there describe the type and particular instance of an already purchased d¢g
n ordering process using IEC CDD properties); the necessary information is retrieved
dentification" which also includes the ord@ring information.
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Limentation".

bparing the current edition of this document all terms and definitions have been chg
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INDUSTRIAL-PROCESS MEASUREMENT AND CONTROL -
DATA STRUCTURES AND ELEMENTS IN
PROCESS EQUIPMENT CATALOGUES -

Part 1: Generic structures for measuring equipment-with-analegue-and

1

icital

cope

This |part of IEC 61987 defines a gener|c structure in WhICh product featurestof" industrial

proc
shall

SS measurement-z A de
be arranged, in order to facrlltate the understandmg of product descrrptrons when the

Vices
y are

transfferred from one party to another. It applies to the production of catalogues—ef-prgecess
meaguring-eguipment supplied by the manufacturer of-the-product such’devices and helps the

user

This
conc

for—the

to formulate their requirements.

document will also serve as a reference document for aII future standards whic
brned with process measurmg equipment

In addition, this document also provides a basic structure for the production of further standards

listin

devides.

2 Normative references

The following documents are referred’to in the text in such a way that some or all of their co

cons
For

amendments) applies.

IEC $0529:1989,"\Degrees of protection provided by enclosures (IP Code)
IEC 60529:1989/AMD1:1999
IEC 6$0529:1989/AMD2:2013

=]

IEC 60654-1:1993,

) the properties of process control equipmeptyfor example, for actuators and infrastru

itutes requirements of this document. For dated references, only the edition cited ap
undated references, thellatest edition of the referenced document (including

cture

ntent
blies.
any

conditions — Part 1: Climatic conditions

Industrial-process measurement and control equipment — Operating

IEC 60721-3 (all parts), Classification of environmental conditions — Classification of groups of
environmental parameters and their severities

IEC 60751:2022,
sens

ors

Industrial platinum resistance thermometers and platinum temperature
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IEC TR 61000-1-1:2023, Electromagnetic compatibility (EMC) — Part 1: General — Section 1:
Application and interpretation of fundamental definitions and terms

IEC 61069 (all parts), Industrial-process measurement, control and automation — Evaluation of
system properties for the purpose of system assessment

IEC 61298 (all parts), Process measurement and control devices — General methods and

proc dures for evaliiatina nerformance.
a-HH ++ -G—-p-HHHE

IEC 61326 (all parts), Electrical equipment for measurement, control and laboratoryse’—|[EMC
requfements

IEC $1987-11, Industrial-process measurement and control — Data structuresland elements in
procégss equipment catalogues — List of properties (LOPs) of measuring equjpment for electronic
data lexchange — Generic structures

ISO B511-1:1977, Process measurement control functions and ‘instrumentation — Symbolic
reprgdsentation — Part 1: Basic requirements

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

ISO Ind IEC maintain terminology databasg&$ for use in standardization at the follqwing
addre¢sses:

e |EC Electropedia: available at httpssfivww.electropedia.org/

e |$0 Online browsing platform: atailable at https://www.iso.org/obp

3.1
accurdcy

inacLunuy
<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 measured value under reference
conditions

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.

Note 3 to entry: Inaccuracy as defined in IEC 61298-2 includes the errors of non-linearity, non-repeatability and
hysteresis.

Note 4 to entry: Accuracy can be expressed as percentage of reading, span or full range etc. or as an absolute
value

[SOURCE IEC 60050-311:—, 311-06-08, modified — measured value instead of measurand,
under reference conditions added, Notes 3 and 4 added]
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3.2

accuracy class

category of instruments or components thereof, all of which are intended to comply with a set
of specifications regarding uncertainty

[SOURCE IEC 60050-311:—, 311-06-09 modified — "or components" added]

3.3

ambient temperature
temperature measured at a representative point within the local environment, including adjacent
heat generating equipment, in which the measurement and control equipment will normally
operate, be stored or transported

SEE{]3.15

3.4
ambﬁ]nt temperature limits
extreme values of ambient temperature to which a device may be subjected without permanent
impa|rment of operating characteristics

Note 1 to entry: The performance characteristics may be exceeded in the_range between the limits of gormal
operafion and the operating temperature limits.

SEE{3.3, 3.33
3.5
ambient temperature range

range of ambient temperatures within which a device is designed to operate within spetified
accufacy limits

SEE{3.31, 3.33

)

5
)
(0]
5
=
P
5
7
T
D

5
()

signgdl each information’parameter of which directly represents the respective variable quantity

Note 1 to entry: ¢An>Manalog signal may be a continuous-value signal or a discrete-value signal as well as a
continpous-time0x‘a discrete-time signal. Examples may be the pressure in a pneumatic final controlling element
with cpntinuQussvalue and continuous-time information parameter (value of the pressure) as well as a pogition-
modulpted pulse signal as an output signal of a computer based controller.

[SOURECE: IEC 60050-351:2013, 351-41-24]

3.7
binary signal

discrete-value signal each information parameter of which may assume one of two values

[SOURCE: IEC 60050-351:2013, 351-41-21]
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3.8

climate class

climatic conditions, i.e. ambient temperature, pressure and humidity, to which the measurement
equipment can be subjected during operation (including shutdown), transport and storage (over
land or sea)

3.9
degree of protection
extenpt of protection provided by an enclosure against access to hazardous parts, against
ingrejss of solid foreign objects and/or.ingress of water, and verified by standardized test
methpds

[SOYRCE: IEC 60529:1989, 3.3}

3.10
dependability
extent to which a system can be relied upon to perform-exclusively—and-correctlyatgsk a

requifed function under given conditions at a given instant of time or over a given time intgrval,
assuming that the'required external sources are provided

[SOURCE E661069-5-3-1 [EC 61069-1:2016, 3.1.22]
3.1

device
material element or assembly of such elements intended to perform a required function

Note 1 to entry: A device may form part of a larger device.

[SOURCE: IEC 60050-151: 2001, 151-11-20]

3.12

signal each information parameter of which represents the respective variable quantity in coded
manner as a symbol of a character set


https://iecnorm.com/api/?name=2aefcfb505cfdbcd1bf7719533aeed38

IEC 61987-1:2024 RLV © IEC 2024 -13 -

Note 1 to entry: In most technical cases a digital signal is discrete-value and discrete-time.

Note 2 to entry: A digital signal requires an agreement about the code between transmitter and receiver of the
signal.

Note 3 to entry: In many technical cases the symbols may be interpreted as numbers.

[SOURCE: IEC 60050-351:2013, 351-41-25]

3.13
drift
change in the indication of a measuring system, generally slow, continuous, not necessarily in

H el 1 " b (IR 1 H 4 o H 1
the sgme airectiom ana notrerated 1o a Chiatiyc 1 uic Judaritity UciIrty Tedsuircu

[SOURCE: IEC 60050-311:—, 311-06-13, modified — quantity being measured for megasurand]

3.14
elecfromagnetic compatibility
ability of—measuring equipment or a—measuring system to function .satisfactorily ip its
electfomagnetic environment without introducing intolerable electromagnetic disturbancges to
anything in that environment

[SOYURCE: IEC 60050-161:1990, 161-01-07,—medified]

3.15
environmental condition
chargcteristics of the environment which may affect¢hé’/performance of the device or system

Note 1 to entry: Examples of environmental conditions aré\ptressure, temperature, humidity, vibration, radiat|on.

[SOURCE: IEC 60050-151:2001, 151-16-03}

3.16
environmental condition class
alphgnumeric character sequenge denoting a set of environmental conditions to whicl the
equigment is or can be subjected to during operation

Note 1to entry: The IEC 6072] series defines classes for climatic, mechanical and other environmental influ¢nces.

3.17
envifonmental influence
chanpe in the eutput of an instrument caused solely by the departure of one of the spetified
envirpnmentalconditions from its reference value, all other conditions being held constant

SEE{3.24,)3.39

3.18

equipment

single apparatus or set of devices or apparatuses, or the set of main devices of an installation,
or all devices necessary to perform a specific task

Note 1 to entry: Examples of equipment are a power transformer, the equipment of a substation, measuring
equipment.

[SOURCE: IEC 60050-151:2001, 151-11-25]

3.19

hysteresis

property of a device or instrument whereby it gives different output values in relation to its input
values depending upon the directional sequence in which the input values have been applied
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[SOURCE: IEC 61298-2:2008, 3.11]

3.20

influence of ambient temperature
change in zero (lower range-value) and/or span caused by a change in ambient temperature
from the reference temperature up to the limits of the ambient temperature range quoted in the
performance specifications

SEE: 3.17

3.21

influfnce quantity

quantity that is not the subject of the measurement and whose change affects the relationship

betwgen the indication and the result of the measurement-{=\{M-2.7}

] L e R e e = Bt
el

[SOYRCE: IEC 60050-311:—, 311-06-01]

3.22

inteqrity

assufance provided by the system that the tasks will\be performed correctly unless notice is

giver

[sou

of any state of the system, which could lead-to‘the contrary

RCE:4EC61069-5-3-5 IEC 61069-1:2016; 3.1.37]

SVatatiy

/
||||| Y-
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3.23
long
drift |

[sou

3.24

maintainability

abilit
it can
using

[SOU

3.25

maximum-measured error

large]
point

[SOU
valudg

3.26
meas

quantity intended to be measured

[SOU
techr

3.27

meaguring instfument

devid
devid

term drift

n output monitored for 30 days at 90 % of span

RCE: IEC 61298-2:2008, 7.2, modified — subclause condensed]

y of an item under given conditions of use, to be retained in, or restored to a state in v
perform a required function, when maintenance is performed ufder given conditions
stated procedures and resources

RCE:4EC614069-5-3-3 IEC 61069-1, 3.1.39]

st positive or negative value of error of the average upscale or downscale value at
of measurement

RCE:1EC680770-2 37 IEC 61298-2:2008, 3.7, modified — "s" removed from erro
]

tured variable

RCE: ISO/IEC Guide.9972007, 2.3 — modified — term changed to reflect usage in cq
ology, notes to entrysnremoved]

e intendedto be used to make measurements, alone or in conjunction with suppleme
es

[SOU

vhich
and

each

and

ntrol

ntary

RCGE: IEC 60050-311:—, 311-03-01]

3.28

measuring range
range of values defined by two extreme values within which a variable can be measured within

the s

Note 1

pecified accuracy

to entry: The extreme values are usually termed the upper range-limit and the lower range-limit.

[SOURCE: IEC 60050-351:2013, 351-48-11]

3.29

measuring principle
measurement principle

phen

omenon or process serving as the basis of a measurement
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Note 1 to entry: The measurement principle can be a physical, chemical, or biological phenomenon.

PAM-2-3}

[SOURCE: ISO/IEC Guide 99:2007, 2.4, modified — term "measuring principle" added, note from
ISO/IEC Guide 99:2007, 2.3 retained in preference to current notes]

3.30

non-repeatability

repeatability error

algebraic difference between the extreme values obtained by a number of consecutive
measurements of the output over a short pnrinr*l of time for the same value of the inpnf under

the same operating conditions, approaching from the same direction, for full range traverges

Note 1 to entry: It is usually expressed in percentage of span and does not include hysteresis anddrift.

3.31
nominal range of use
specified range of values which an influence quantity can assume without causing a variation
excegding specified limits

[SOYRCE: IEC 60050-311:—, 311-07-05]

3.32
normal operating conditions
rang¢ of operating conditions within which a device is designed to operate within specified
perfgrmance limits

3.33
operpting conditions
cond|tions to which a device is subjected, not including the variables handled by the devige

Note {1 to entry: Examples of operating\¢éonditions include: ambient pressure, ambient temperature, electromalgnetic
fields,| gravitational force, inclination,<power supply variation (voltage, frequency, harmonics), radiation, sho¢k and
vibration. Both static and dynamic(variations in these conditions should be considered. (see IEC 60654 (all pgrts)).

[SOURCE:—351-18-33;«medified}{see-also-[HEV-151-16-04}) IEC 60050-351:1998, 351-1B-33,
modified — Note to enfry added]

3.34
oper£ting limit's

rang¢ of operating conditions to which a device may be subject without permanent impairment
of oplerating' characteristics

Note 1 to entry: In general, performance characteristics are not stated for the region between the limits of normal
operation conditions and the operating limits.

Note 2 to entry: Upon returning within the limits of normal operating conditions, a device may require adjustments
that restore normal performance.

Note 3 to entry: The limiting conditions for storage, transport and operation may be different.

3.35
output variable

recordable variable quantity generated by a system, influenced only by the system and via the
system by its input variables
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[SOURCE: IEC 60050-351:2013, 351-41-07]

3.36
performance
characteristics defining the ability of a measuring instrument to achieve the intended functions.

[SOURCE: IEC 60050-311:—, 311-06-11]

3.37
power source

rimay—source—ustalhy AC mains from which tha svustam's gneravis derived
P gy tH —HSHaH A o RaH S —H-eR-AHHGRR YS+e4h ReFg—s—aeHv-ea

3.38
power supply-device
sepafate unit which can convert, rectify, regulate or otherwise modify the form-.of energy|from
the power source to provide suitable energy for a system or elements(of a system for
meagurement and control

rated operating condition

condlition—to- be fulfiled durina - measurement invNdrder-that 3 measurina-svstem nerformis as

coRaroR—to—ve+uHre - GuHRgMmeasSutreme A~ oraer—at—amMeasSuUHRgSYSten-—perromS—as
3

NOTEl The rated opnerating condition-aenerallhvr.spécifies intervals of values for the auantitvy beinga measured - dnd for

NO-HERe-ratea-operating-conaiion—generaty-spectiesthiervais-oirvadestorthe-guantit y-oeHg-meastt a—gna—tof

any-influence-quantity.

opergting condition that shall\be”achieved in order that a measuring instrument or measpring
systgm performs as designed

Note 1to entry: The rated opérating condition generally specifies intervals of values for the quantity being megsured
and for any influence quaniity.

[SOURCE: ISOHEC Guide 99:2007, 4.9]

3.40
reference-operating condition
reference condition

condition of use prescribed for evaluating the performance of a measuring system or for
comparison of measurement results

Note 1 to entry: Reference operating conditions-generally specify intervals of values-fer-any of the measurand and
of the influence quantities.

PM-s-+#

Note 2 to entry: In IEC 60050-300, International Electrotechnical Vocabulary — Electrical and electronic
measurements and measuring instruments, definition 311-06-02, the term "reference condition" refers to an operating
condition under which the specified instrumental measurement uncertainty is the smallest possible.

[SOURCE: ISO/IEC Guide 99:2007, 4.11, modified — "measuring instrument" removed from
definition]
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3.41

reliability

ability of an item to perform a required function under given conditions for a given period of time
e

[SOURCE:HEC-61069-5:-3-2 IEC 61069-1:2016, 3.1.50]

3.42

rise time

for a step response, duration of the time interval between the instant when the output-signal
variable reaches a small, specified percentage of the difference between the final and the initial
steaiy state vales and the instant when it reaches for the first time a large, specified percentage
of th¢ same steady state difference

Note {1 to entry: Conventional values are 5 % to 95 % or 10 % to 90 %.

[SOYRCE: IEC 61298-2:2008, 3.14, modified — definition modified and Note-1ito entry adfled]

3.43
secufrity
assufance provided by a system that any incorrect input or unauthérised access is denied

[SOURCE:4EC-61069-5:3-6 IEC 61069-1:2016, 3.1.57]

3.44
settl{ng time

time |interval between the stepwise variation of the input variable und the instant, whep the
diffelence between the step.response and their steady-state value is smaller than the transient
valug tolerance

[SOYRCE: IEC 60850-351:2013, 351-45-37, modified — definition modified]

3.45
shodk
suddeninon-periodic motion caused by a blow, impact, collision, concussion or violent share or
jar

Note 1 to entry: There are two methods to measure shock
a) the first is to specify a value of acceleration or deceleration together with its duration;

b) the second is to specify a height of free fall on to a specified flat surface.

3.46
signal
physical variable quantity, one or more parameters of which carry information about one or

more-variables-which-the-sighalrepresents variable quantities

Note 1 to entry: These parameters are called the "information parameters".

[SOURCE:354-42-16 IEC 60050-351:2013, 351-41-17]


https://iecnorm.com/api/?name=2aefcfb505cfdbcd1bf7719533aeed38

IEC 61987-1:2024 RLV © IEC 2024 -19 -

3.47
span

algebraic difference between-the-values—of the upper and lower limit values of the measuring

range-{=\VM-5-2}

[SOURCE: IEC 60050-311:—, 311-03-13]

3.48

standardized signal
signal, the lower and upper range-values of which are standardized

Exam

3.49
start
drift i

[sou

3.50

storage and transportation conditions

spec
time

NOT|

Note
packe
perfor

3.51

storage temperature

ambi
the ti

SEE:

3.52
thern
time

Note 1

a)—thg
b) the

les: 4 mA DC to 20 mA DC; 20 kPa to 100 kPa.

tup drift
n output monitored over a period of 4 h after power is switched on

RCE: IEC 61298-2:2008, 7.1, modified — subclause condensed]

fied conditions to which a device may be subject between’the time of construction an

pf operation{see-3-20-and-3-21
= SEE: 3.14

to entry: During storage and transportation, the device'is inoperative and appropriately protected
H to meet the specified condition limits so that thecdevice will not be damaged or suffer a degrada
mance.

ent temperature to which a device*may be subject between the time of construction
me of operation

3.1

hal response time {thermal)

b thermometerfakes to respond at a specified percentage to a step change in temper

to entry: do-specify response time it is necessary to declare:

a) thd

d the

And/or
ion of

and

ature

percentage of response usually 109 _t05 or 10 1 which gi\mq the time for 90 % 50 % aor 10 %

f the

response.

b) the test medium and its flow conditions have to be specified (usually flowing water and/or flowing air).

[SOURCE: IEC 60751:2022, 3.12, modified — Notes to entry added]

3.53
type

of protection

set of specific measures applied to—electricalapparatus equipment to avoid ignition of a

surro

unding explosive atmosphere-by-such-apparatus

[SOURCE: IEC 60050-426:2020, 426-01-02]
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3.54
vibration
periodic motion, reciprocating, rotary or both, usually with a well-defined fundamental frequency

Note 1

3.55
vibra

to entry: A typical example is the vibration of rotating machinery.

tion resistance

rang¢ of sinusoidal vibrations of a given severity the measurement equipmenf can withs

withd

Note
durati

Note 3

3.56
war

dura
meag

[SOU

3.57
zero
mear

[SOU

ut permanent impairment of operating characteristics

to entry: The severity is determined by four parameters: frequency, rangesamplitude of vibratig
n of loading.

to entry: The term is derived from the content of IEC 60068-2-6

-up time
ion between the instant when the power supply is, energized and the instant whe
uring instrument may be used, as specified by theynanufacturer

RCE: IEC 60050-311:—, 311-03-18]

adjustment

RCE:HEC60770-1 34 IEC60873-1:2003, 3.9]

4 Metadocuments

4.1

A m¢g
in thi

General

tadocumentiis a document that describes how other documents for a particular purf
5 case forthe exchange of product catalogue data, are to be created and structured.

Meta

doclments in this part of IEC 61987 describe the non-proprietary structures (clauses

tand

n and

h the

s provided in an instrument to causeé a parallel shift in the input-output-curve relatiopship

pose,

and

prodlict features (textual descriptions, tables, diagrams, photographs or single properties

of a

class of process measuring equipment. They serve as specimen and procedural instructions for

the p

roduction of process equipment catalogues by the equipment manufacturer.

Metadocuments form a document hierarchy corresponding to the hierarchical classification of
the process measuring equipment. A metadocument can exist at each level of the hierarchy
which describes structures and features common to all equipment at this hierarchical level.
Metadocuments at lower hierarchical levels inherit the structure and features from the
metadocuments at levels above them.
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Figure 1 shows the classification scheme for process measuring equipment used in this
document. It is based on the table of letter codes for identification of instrument functions to be
found in ISO 3511-1. Process measuring equipment may be further subdivided into continuous
measuring equipment, the measurement value of which is expressed as a quantitative value
through analogue or digital output, and limit detecting equipment, the measurement value of
which is expressed as a binary-state signal. The metadocument defined in Clause 5 defines the
common structures and features that are to be found at this level in the hierarchy.

Each piece of equipment is designed to measure one or more process variables, for example
level, pressure, flow or temperature. To fully define the technical data of say, a flowmeter,
additional features, for example inlet and outlet run, shall be added to those inherited from the
level[above.

The mhethods used to measure a particular process variable form a further level in théchierarchy.
Thusf flow may be measured by a differential pressure transmitter sensing the@#ﬁeln%‘ [
presgure—produced drop across a primary element, a variable area(flowmeter, an
electfomagnetic flowmeter etc.

Depgnding on the measuring method used, additional features can.again be added t¢ the
strucfure to adequately characterise the equipment. Such additional features have already peen
defined for the measurement methods shaded grey in Figure 1 (se€Annex B).
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Measurement
equipment
D (Density) F (Flow) L (Level) P (Pressure, Ap) R (Radiation) T (Temperature) w (\fﬁg:;
E (Electrical ) S (Speed, Rotat.,
variables) Q(Quality) Frequency)
- Differential " || ! | | Resistance
—H  Oscillation I ] Hydrostatic Capacitance thermometer
—H Radiometric — Variable area — Displacement — Inductance — Thermocouple
— Ultrasonic || Electromagnetic —  Buoyancy —  Strain gauge —  Pyrometer
| HICtacs —  Ultrasonic 1  Ultrasonics I—  Frequency 1  Expansion
index
1
1
etc. | T L Bimetallic
fortex icrowave — Force — strip
Pgsmve — Laser/optical Displacement | { Hovcold
displacement X 1 conductor
1
! 1
etee etc.

— Turbine — Radiometric

- Coriolis —  Capacitance

— Thermal ——) Vibration

I ! Included in overview tables

1 1

Annex B
etc. etc.
IEC 230406
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measuring
equipment
. P (Pressure, . T W (Weight,
D (Density) F (Flow) L (Level) ( Ap) R (Radiation) (Temperature) ﬁnassg)
E (Electrical . S (Sp_eed,
variables) 0 (Quality) rotation,
frequency)
o Differential X | . || Resistance
— Oscillation pressure —1 Hydrostatic Capacitance thermom?ﬁ
w
— Radiometric 1 Variable area —1 Displacement| [—1 Inductance —%@dcouple
—{ Ultrasonic — Elec;t::ir:ag— — Buoyancy — Strain gauge — Pyrometer
Re_fractlve — Ultrasonic —1 Ultrasonics — Frequency — Expansion
| index
|
. Bimetallic
— Vortex — Microwave — Force strip
| | Positive || | aserfoptical Dish t |l | Hot/cold
displacement aser/optica X [Splacemen 1 conductor
! I
—  Turbine — Radiometri
N
F—  Coriolis — Ca@%ance
2
| Thermal S Vibration
1 fab, : Included in overview tables
I
Annex B IEC
Figure 1 — Classifi€ation scheme for process measuring equipment (letter codes D,|F, L
etc. identifying the measuring equipment function taken from ISO 3511-1)
4.2 | Metadocument clauses and features
4.2.1 General

The metadocument-shall is to be structured for all process measuring equipment as follows:

N OO g~ W N -

Identification

Application

Function and system design
Input

Output

Digital communication

Performance characteristics
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8 Operating conditions
8.1 Installation
8.2 Environment
8.3 Process
9 Mechanical and electrical construction
10 Operability
11 Power supply

12 Certificates and approvals

13 Qrdering information
14 Diocumentation

NOTE| 1 If the process measuring equipment has no digital communication interface, Gladse 6 can be
omitted.

This [part of IEC 61987 shall be used by the equipment manufacturer, in\that they take the
metadocuments and organises the technical data for their measuring ‘equipment undef the
strucfure and features defined for each clause. The document may alse’ contain photographs,
draw|ngs and tables.

NOTE|2 For the preparation of metadocument data, see also IEC 82045,<For the preparation of diagrams, ftables
and ligts, see also IEC 61082.

Featlires common to all process measuring equipment_are compiled in Clause 5. At the start of
each|subclause, for example 5.1, it is stated what infargiation is expected to be entered af that
pointlin the metadocument. The information itself is.then entered under the appropriate fegture.
Whete necessary, the vendor/manufacturer is freeyto specify additional, non-standard feafures
at each point in the structure.

If noffeature is specified for a part of the-Structure, the vendor/manufacturer is free to present
their [information as they like under thé’structure heading, for example by the use of|non-
standard features.

NOTE|3 The nomenclature adopted inithe metadocument defined in Clause 5 is based on terms and concepts [drawn
from ipternational standards.

NOTE[4 Clause 5 also includes so-called synonymous names. A synonymous name is a related designafion or
concept. It is intended forelectronic searches only and-sheuld is not-be-substituted a substitute for the pregferred
term.

NOTE|5 Each termtin'Clause 5 is accompanied by an explanation of what is to be entered in the data el¢ment.
Thesel explanations“are informative only, and do not constitute normative definitions.

The [metadocument of the measuring equipment for particular measured variablgs is
sumrmarised in Table A.1.

Annex B contains tables for various measurement methods. The tables indicate general
specifications to be made in all documents and particular specifications to be made for the
different types of measurement equipment, i.e., for flow, level, pressure, temperature and
density. Terms and definitions for specific measuring equipment and measurement methods
are not the subject of this document but are included in informative Annex B for completeness.

4.2.2 Composite measuring equipment

Process measuring equipment may comprise one or more modules combined in different ways:
for example, for temperature it may comprise a sensing element (thermocouple or RTD) and a
temperature transmitter. Such modular measuring equipment can be described using the
features for the corresponding equipment class, either for the equipment as a whole or for each
separate module, according to the manufacturer's preference. The equipment architecture and
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the way in which the modules work together shall always be described under Clause 3 of the
metadocument, Function and System Design.

4.2.3 Measuring equipment with-fieldbus a digital communication interface

Where measuring equipment offers a digital communication interface the user can choose to
follow the structure in Edition 1 (2006) of this document and describe the corresponding features
in Clause 5 Output or list them separately in Clause 6. The latter option is to be preferred when
bidir¢ctional properties, i.e., both input and output functions, are to be described.

4.3 Nomenclature

The pomenclature adopted in the metadocument defined in Clause 5 is baséd,'on termg and
concepts drawn from international standards.

The metadocument also includes so-called synonymous names. A~Synonymous name|is a
relat¢gd designation or concept. It is intended for electronic searches-only and should npt be
substituted for the preferred term.

Each| term in the metadocument is accompanied by an explanation of what is to be entered in
the data element. These explanations are informative only, and do not constitute normative
definjtions.

5 Metadocument for process measuring-equipment

5.1 | Identification
5.1.1 General
The information necessary for unambiguous identification of the measurement equipment|shall

be specified here. This information may be supplemented by illustrations, for example drawings
or photographs.

5.1.2 Document identification

Typel code number‘and version and if appropriate, the revision number of the document.

5.1.3 Date of issue

Date|of issue of the document in the form: year, month and, if appropriate, day.

NOTE The manufacturer is encouraged to supplement this information with a "valid until" date.
5.1.4 Product type

Type of product, for example capacitance level transmitter, differential pressure transmitter,
Pt100 resistance thermometer, variable area flowmeter, see also Figure 1.

5.1.5 Product name

Product name under which the measuring equipment is marketed.

NOTE There is no conformity under manufacturers regarding the naming of their products. The name-may can
comprise a product name, a product model number or a combination of both. If necessary, the manufacturer-should
can add a separate feature for the product model number.
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Version

Hardware, firmware and software version of the measuring equipment.

5.1.7

Manufacturer

Name of the manufacturer of the measurement equipment, optionally with address.

NOTE

5.2

Appli
use,

5.3
5.3.1

Meth
meas
comg
used
desdcf

For OEM products, the vendor’s name-should can be entered here.

Application

2024

shall be specified here.

Function and system design
General

pd by which the physical quantity is acquired, processed and output as a signal b

o J y cl 3 o

y 3 Vv y < c cH1HC S -

aYaYdaVa &) -- Nroce na N a ITaVa! N a ano N a¥a
----- cl cl SIRS. 3 o cl CHa-gH0O - cl

cation for which the measurement equipment is designed, together with the reasons fior its

y the

urement equipment shall be specified here. The measuring principle and the components
rising the measurement equipment shall be specmed leﬁms;—suehaﬂheseuhstadqn

30770 Anne nsmitter_meter_indi o h nd-senso ho

fibed- Terms such as those listed in IEC 61987-11 shall be used (transm|tter gauge,

ured

switch, indicator and sensing element). If appropriate¢the signal processing, including any
diagnostic functions, shall be described.

NOTE|1 The term “flowmeter” can be used as an alternative)to “flow transmitter”.

NOTE|2 If a device has no standardised signal outpu{{\hte term "transducer" can be used.

5.3.2 Measuring principle

Pringiple used to measure a physjcal quantity in order to determine the value of a meas
variaple.

5.3.3 Equipment architecture

Components, devices,assemblies or systems used to perform the measuring activity.

5.3.4 Communication and data processing

Com
exec

bonents, hardware and software necessary for communication with external systems

and

itien _of r‘nmlnlm( functions

5.3.5

5.3.5.

Dependability

1 General

Information on the dependability of the equipment as defined in IEC 61069. The scheme as per
IEC 61069-5-sheuld shall be followed.

5.3.5

.2 Reliability

Where appropriate, the Mean Time Between Faults (MTBF), fault tolerance, internal redundancy
etc. shall be entered here.
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5.3.5.3 Maintainability

Where appropriate, any special tools, the smallest replaceable units, any consumables required
for the correct operation and maintenance of the equipment shall be entered here.

5.3.5.4 Integrity

Where appropriate, any mechanism which ensures the integrity of the equipment output on the
discovery of a fault shall be described here.

5.3.5.5 Security

Whelle appropriate, any measures or conformance to recognised standards or reguILtory
guidglines regarding access authorisation to and protection of device data shall be éntered
here

5.4 | Input
5.4.1 General

Inforination on the measured variable shall be entered here, i.e., the physical, physicochemical
or chemical quantity, the size of which is to be acquired and indicated by the measurement.

5.4.2 Measured variable

Varigble(s) measured by the equipment.

For multivariable instruments, all measured variables shall be listed. Where suppgrting
meagurements are necessary, it shalldbe specified whether these are made internally or
externally. In the case of external measurements, the properties of any auxiliary input intefface
shalllbe described.

5.4.3 Measuring range

Rande of values of the measured variable that the equipment has been designed to meagdure.

The measuring range’is defined by a lower range-limit (LRL) and an upper range-limit (JRL).
Within this rangej measurements are made within the accuracies specified in 5.7. In addjition,
depehding upoh the physical quantity being measured, adjustment ranges for the lower and
uppef rangezlimits or a turndown ratio-may can also be specified. These-may can be exprgssed
as a percentage of the maximum span, as absolute values or as a ratio.

NOTEW
NIHE-T

e The way in which the measuring range is expressed is a matter of convention and-may can
differ according to the physical quantity measured and type of instrument.

NOTE2

e For some measurement methods, additional information on the physical starting point of the
measuring range should be specified, for example for ultrasonic level measurement.

NOTE-3

e The accuracies specified in 5.7-should shall also apply after any permitted adjustments to

the measuring range have been made, otherwise the associated accuracies-should shall be
stated.

Where a device provides a means of zero and span adjustment, this should be described.
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Output

General

2024

The information signal (output) after the processing of measured variable(s) shall be specified

here.-Foranalogue-and-digital-equipment; The size of output signal indicates unequivocally the

size of the measured variable.

Where the-precess measuring equipment has more than one output, all shall be described.

5.5.2 Output signal

Type|and characterising quantities of the output signal.

The putput signal might be electrical, mechanical, hydraulic, pneumatic, optical, \digital gtc. It
may |be variable over a specified range or assume specific values only. (f\the output is
configurable, the possible operating modes should be described.

I thd-outnut-of 3 device element or-svstem-—is g foreion-svstem—-intetface then the nhusicsl
if-thq-output-of a-device,element-or system-is—aforeign-system-interface,-then-the physical
lavearl tranemission-rate transmiscsion-nrotocol-and - nrimarv information-narameters shalll also
layer-transmission-rate;transmission-protocol-and-primary-information-parameters-shall-also
In thp case of a digital signal, the user has theyqption entering the type of communication
interface in Clause 5 or describing it in detail in Glause 6, Digital communication.

5.5.3 Signal on alarm

Valug(s) or status assumed by the output’signal when there is a fault in the process measpuring
equipment.

5.5. Load

For gnalogue outputs, the electrical, optical, pneumatic, hydraulic or mechanical load pres¢nted
to th¢ output of a devicé;element or system by the external devices connected to it.

5.6 | Digital Communication

5.6.1 Geneénal

If thg me@suring equipment possesses a digital communication interface, its properties can be
desclih€d here. Properties in addition to the ones listed in 5.6.2 to 5.6.4 can also be a|dded
underam appropriate ctause heading-

Where the measuring equipment has more than one digital communication interface, all shall
be described.

5.6.2

Communication protocol

The name, type and supported version of the communication interface shall be entered here.
Should particular device profiles be supported, the names and versions shall be entered.
Similarly, any roles the equipment can adopt and any special functionality it can support shall
also be described.
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5.6.3 Communication variable

The designation of all communication channels, the variables assigned by default to them and
the type of variable shall be entered here.

Example: Communication channel 1, mass flow, analog input

Communication channel 6, accumulated mass flow, totalizer output

Where the measuring equipment possesses a totalizer output, the means of resetting together
with the reset value and function shall be described.

5.6.4 Physical layer

The physical layer used by the communication interface shall be described here’(This |shall
inclufle the possible baud rate settings, the default baud rate settings, the assighed address
and the means of setting the address.

For wired communication interfaces the means of connection togéther with the ¢able
specification shall be described. If appropriate, the fieldbus explesion protection cofcept
suppprted by the interface shall be specified.

For dptical communication interfaces, the marking, designatiafy 'ahd type of optical connection
shall|be described together with the operating wavelength and-mode.

For Wireless communication interfaces, the transmission standard shall be specified together
with the type of antenna used.

5.7 Performance characteristics
5.7.1 General

Spedfications regarding for example the accuracy and dynamic behaviour of the measurement
equigment under normal operating.,conditions and reference operating conditions shall be made
here

For measurement equipment with a span setting and analogue output, the performance
characteristics concerning accuracy shall be expressed in relation to the span. If one valug only
is stdted, it shall be applicable to all permitted span settings.

For digital output.equipment, characteristics shall be expressed in relation to the reading or
uppefr range-limit:

NOTE|1 Foryreference conditions, refer to IEC 61298-1.

NOTEL2 M\ For details on performance testing and presentation of the results. see in particular IEC 61298 (alllparts)
and—EC-680770-1 IEC 62828 (all parts) as well as the test standards quoted in the normative references and
bibliography.

5.7.2 Accuracy

Inaccuracy, as determined for example by the method described in IEC 61298-2.

Where an accuracy class exists for the type of instrument under consideration, this can be
specified as an alternative.

NOTE According to IEC 61298-2, the accuracy of the equipment is adequately expressed by the three quantities
specified in 5.7.2, 5.7.3 and 5.7.4. If desired, accuracy can also be expressed in terms of inaccuracy and hysteresis,
or non-linearity/non-conformity, hysteresis and dead band. These alternatives are not included at this level of the
structure.
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5.7.3 Maximum-Measured error

Maximum-Measured error, as determined for example by the method described in IEC 61298-2.

5.7.4 Hysteresis

Hysteresis, as determined for example by the method described in IEC 61298-2.

5.7.5 Non-repeatability

Non-repeatability, as determined, for example, by the method described in IEC 61298-2. The
non-fepeatantity TS Synonymous WIth TepeatanIiity erTor.

5.7.6 Start-up drift

Starttup drift as determined by for example the method described in IEC 61298-2.

5.7.7 Long-term drift

Longtterm drift as determined by for example the method described in IEC 61298-2.

5.7.8 Influence of ambient temperature

Effegt of temperature changes on the output'signal as determined by for example the mgthod
descfibed in IEC 61298-3.

NOTE] IEC 61298-3 expresses the influenceas the average error over the entire ambient temperature range. [t-may
can alpo be expressed as a percentage ef-span over a given temperature span.

5.7.9 Influence of medium temperature

Effegt of changes in médium temperature on the output signal determined and expressed in a
similar manner to the influence of ambient temperature, see 5.7.8.

Whele appropfiate, for equipment not in direct contact with the process medium,| this
information can be given in the form of a derating curve of ambient temperature versus prgcess
tempgrature:

Settling time, as determined by for example the method described in IEC 61298-2.
Synonymous names: rise time; response time.

5.8 Operating conditions
5.8.1 General

The nominal range of use, i.e. the conditions under which the measuring equipment can be
operated within its specified accuracy limits and without permanent impairment of its operating
characteristics, shall be specified here. A distinction is made between normal operating
conditions, operating limits and storage and transport conditions{see-Arrex-C}, see Clause 3.
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5.8.2 Installation
5.8.2.1 General

Installation conditions, in particular any special precautions necessary to obtain the specified
performance of the measuring equipment, shall be specified here.

5.8.2.2 Climate class/Environmental condition class

General indication of the climatic conditions, to which the measuring equipment can be
subjected during operation (including shutdown), for example expressed by a location or climate

class—according-tolEC 60654-1-

Alterpatively, or in addition, a climate condition class and other environmental conditfanvClgsses
exprgssed according to IEC 60721-3-x shall be used.

5.8.2.3 Installation instructions

Brief|instructions, and if appropriate warnings, on the mounting of measuring equipment, $o as
to obfain the best performance from it. These might include orientationycable length, inlef and
outlef run (for flow), emitting angle (microwave and ultrasonics) etc-

5.8.2.4 Start-up conditions

Conditions to be upheld at the measuring point to ensure correct start-up of the measuregment
equipment. If special precautions-should must be takenteavoid for example pressure or thgrmal
overlpad, these should be stated.

5.8.2.5 Warm-up time

Time|required after energising the measuring equipment before its performance characterjstics
apply.

NOTE]| Although many modern instruments ' warm up in a matter of seconds, some systems take considerably Ipnger,
for expmple radiometric level and densify. measurement or temperature measurement (where the warm-up ffme is
dependent upon the response time 'of the complete temperature measuring device including the insdqt and
thermowell).

5.8.3 Environment
5.8.3]1 General

Envilonmental<«conditions under which the measuring equipment can be stored and opefated
withip its specified accuracy limits and without permanent impairment of its openating
characteristics shall be specified here.

5.8.3l2~ Ambient temperature range

Range of ambient temperatures, within which the measuring equipment is designed to operate
within the specified accuracy limits.

Synonymous names: normal operating temperature, operating temperature, nominal
temperature range, working temperature.

5.8.3.3 Ambient temperature limits

Extreme values of ambient temperature, to which the measuring equipment may be subjected
during operation without permanent impairment of operating characteristics.

Synonymous names: Limiting temperature range.
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5.8.3.4 Storage-temperature and transportation conditions

Conditions under which the measuring equipment may be safely transported and stored.

NOTE Typical values are storage temperature, transportation temperature as well as any special conditions
regarding air pressure and humidity.

5.8.3.5 Relative humidity

Rande of relative humidity, within which the measuring equipment is designed to operate Within
the specified accuracy limits.

5.8.3.6 Immunity to temperature change

Ability of the measuring equipment to withstand given changes in ambient temperature.

NOTE| IEC 60068-2-14 describes tests to S|mulate both sudden changes (Test Na) and gradual changes (Nb) in
ambiept temperature.-Fh W W i
standgrd- IEC 60068-2-14 also specmes how the test( ) together W|th the condltlons are to be presented

Synonymous name: thermal cycling; temperature cyclings resistance to thermal shock.

5.8.3.7 Shock resistance

Ability of the measuring equipment to withstand sudden mechanical loading without permanent
impa|rment of operating characteristics as for example described in IEC 61298-3.

5.8.3.8 Vibration resistance

Abilily of the measuring equipment to withstand sinusoidal vibrations without permanent
impa|rment of operating characteristics as for example described in IEC 61298-3.

5.8.3/9 Electromagnetic compatibility

Electromagnetic compatibility of the measuring equipment expressed as either the results of
the individual tests for example IEC 61000-4 series or conformance to a particular standarf, for
exanjple IEC 61326, which incorporates these tests.

Synonymoussnames: electromagnetic interference, electromagnetic immunity, RFI.

5.8.4 “"Process
5.8.4.1 General

Allowable process conditions under which the measurement equipment can be operated within
its specified accuracy limits and/or without permanent impairment of its operating
characteristics shall be specified here.

NOTE For the purposes of this document, the term wetted part refers not only to parts directly in contact with the
process medium, but also to those parts of non-contact measuring equipment that intrude into the process vessel.

5.8.4.2 Process temperature range

Permissible range of temperatures for the wetted parts if the measuring equipment is to operate
within the specified accuracy limits.
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5.8.4.3 Process temperature limits

Extreme values of temperature, to which the wetted parts of the measuring equipment may be
subjected without permanent impairment of operating characteristics.

NOTE

e |If higher temperatures are allowed for short periods, for example for cleaning in process,
then these, together with the permissible length of time,-sheuld shall be stated.

5.8.4.4 Process pressure range

Permissible range of pressures for the wetted parts if the measuring equipment is to operate
withip specified accuracy limits.

5.8.4.5 Process pressure limits

Extrgme values of pressure, to which the wetted parts of the measuring equipment mgy be
subjdcted without permanent impairment of operating characteristics.

NOTE| For temperature measurement, this is not a fixed value. The maximum pressure is dependent for exfample
on thel immersion depth of the thermometer, the process temperature, the viscosity"ef<the medium and the flowrate.
Guidelines for water and air are sufficient.

5.9 Mechanical and electrical construction
5.9.1 General

The mechanical construction of the measuring equipment shall be specified here. Details|shall
be given of all parts of direct relevance to its use, for example process connections, deals,
wettgd parts, electrical connections, special cases (special materials, special versions] and
accespsories.

5.9.2 Design

Design of the measuring equipment-with respect to the manner in which it is installed 4t the
meaguring point. For example, head transmitter or rail-mounted transmitter or 19" plug-in card;
compact transmitter or separated transmitter, etc.

5.9.3 Dimensions

Prindipal dimensions-of'the measuring equipment.

NOTE}+

e Dlimensions ‘should be expressed at least as "length x breadth x height", and where
appropriate be supported by a dimensional drawing.

NOTE}2

o Iearances requirea 1or tne mountimng or the Instrument Snoula also be Indicated.
oo

o Where several equipment versions are available, dimensions and weight may be presented
together or under 5.9.9, process connection, as appropriate. If necessary, a note to this
effect should be added to 5.9.3, 5.9.4 or 5.9.5.

5.9.4 Weight

Weight of the measuring equipment or its component parts.

5.9.5 Material

Materials used in the construction of the equipment, in particular for parts which come into
contact with the process or environment.
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5.9.6 Electrical connection

Information regarding the provisions for electrical connection(s) of the measuring equipment.

NOTE In addition to the degree and type of protection afforded by the device enclosure, this might include, for
example, type of terminal, type of cable, cable cross-section, cable gland, galvanic isolation etc. for both signal and
power circuits.

5.9.7 Degree of protection

The degree of ingress protection of the enclosure expressed as an IP rating as per IEC 60529
or other internationally recognised enclosure classification.

Synonymous names: ingress protection; enclosure classification.

5.9.8 Type of protection

The fype of protection offered by the enclosure against the ignition of a surrounding explpsive
atmogphere, for example EEx ia, Ex d.

5.9.9 Process connection

Whele appropriate, the type of process connection(s) used, by the measuring equipment,
indicating nominal diameters, rated pressures and standards ~Sée-also-Note-3-in-5-8.2-

5.10| Operability

Detalls of the design, operating concept, structure.and functionality of the human interface(shall
be specified here. Operating elements, displays) foreign system interfaces (when allgwing
human operation), testing and configuration elements, for example solder brigiges,
DIP-switches, re-ranging elements, handheld terminals, auxiliary stations shall be described
here

Whele software can be used for configuration and/or operation, the required version shall be
specified.

NOTE| The operability of a device.can be assessed and documented as described in IEC 61069-6:1998.
5.11| Power supply

The permanent or_temporary power to be supplied to the measurement equipment in order to
maintain its function, which cannot be taken from the input signal, together with the permigsible
tolergnces for-the power supply, shall be specified here.

Exanrples:

Electrical power supply:

e \Voltage

e Frequency

e Harmonic distortion level (for AC supply)
e Residual ripple (for DC supply)

o Power consumption
Pneumatic power supply:

e Pressure

e Oil and dust content
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e Dew point of air supply

e Air consumption

Hydraulic power supply

5.12 Certificates and approvals

Certificates, approvals and other formal documentation concerning the measurement
equipment shall be specified here, for example legal requirements, regulations, technical
guidelines, approvals and test certificates.

Exanl\ples are electrical area classification, marine approvals, sanitary approvals, CE mark, etc.

5.13| Ordering information

The information required for the procurement of the measurement equipmentcshall be spegified
here|--lesmalb m—thotntemmationtocommmarzod Intho ool apcrcorne o bl Dol i tbe
equifment type, software and firmware version as well-as the order number should be givien.

The {nformation can be given in the form of an ordering table or @s ‘a link or QR code®{ that
leadd to an on-line sizing or ordering process. In all cases, the u§er shall have, at the minimmum,
information on the equipment type that has been ordered astell as the associated ordgring
code

5.14| Documentation

A bibliography of documentation relevant to the measuring equipment shall be specified pere,
for example operating manuals, specifications of\Components and auxiliary equipment etq.

1 QR code is the trade name of a product supplied by Denso Wave Incorporated. This information is given for the
convenience of users of this document and does not constitute an endorsement by IEC of the product named.
Equivalent products may be used if they can be shown to lead to the same results.



https://iecnorm.com/api/?name=2aefcfb505cfdbcd1bf7719533aeed38

- 36 — IEC 61987-1:2024 RLV © IEC 2024

Annex A
(normative)

Classification of features as a function of measuring equipment

Table A.1 shows how the document structure defined in Clause 5 for measuring equipment in
general applies to equipment designed to measure a particular process variable.

A shaded cell indicates that the feature defined for measuring equipment also applies to the
measurement principle concerned.

A hajfched cell indicates that the feature defined for measuring equipment is depe@ upon
outpyit or equipment construction. b‘

Table A.1 — Classification and documentation structure of measurir}q/gquipment
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Measuring
equipment
Flow

Level
Pressure
Temperature
Density

Digital Communication

Performance Characteristics

Accuracy

Maximum-Measured error

Hysteresis

Non-repeatability

Start-up drift

Long-term drift

Influence of ambient temperature

Influence of medium temperature

Settling time

|

Operating Conditions

8.1

Installation

Climate class/Environmental condition class

Installation instructions

Start-up conditions

Warm-up time $

8.2

Environment \O

Ambient temperature range\.\c\)js~

N
Ambient temperature Iimit€)\

Storage tem peratur&\ :

Relative humidi}xo\‘

Immunity toktw%ératu re change

Shock r’e\Q(-}‘n‘ce

Vibr@vgesistance

N\
5/Igdromagnetic compatibility
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8.3

Process

Process temperature range

Process temperature limits

Process pressure range

Process pressure limits
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Measuring
equipment
Flow

Level
Pressure
Temperature
Density

9 Mechanical and Electrical Construction

Design

Dimensions (length x breadth x height)
Weight

Material

Electrical connection

Degree of protection

Type of protection

Process connection

10 Operability

1 Power Supply

12 Certificates and Approvals

13 Ordering Information

Documentation

or analog signals only $
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Annex B
(informative)

Classification of features as a function of measurement principle

B.1 Additional features proposed for flow measurement principles

B.1.1 Overview

Table-B.d-indicates-the additional features for flow measurement devices-Each-measur ent

princjple considered to date is assigned to a column. The document structure and features are
assigned to the rows.

Properties inherited from the process equipment level are indicated by a shaded cell in the
column "Flow equipment". This property applies to all flow measurement principles.

Properties that have not been inherited are indicated by a white cell‘in the column '|Flow
equigment". The measurement principles to which they apply are indicated by a shaded gell in
the appropriate measurement principle column.

Hatched cells indicate a dependency that is explained at the ‘tottom of Table B.1.

Tabl¢ B.1 is followed by a list of features that have beén added to those inherited from the
meaguring equipment level together with instructions on’ what to enter at this point.

Table B.1 — Classification and documentation’structure of flow measuring equipmgent
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Inherited features

for all flow equipment
Variable area
Electromagnetic
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8 Operating Conditions
<
8.1 Installation
/)\/
Climate class/Environmental condition -
class
Installation instructions
Start-up conditions
Warm-up time

8.2 Environment

Ambient temperature range

Ambient temperature limits

Storage temperature

Relative humidity

Immunity to temperature change

Shock resistance A

Vibration resistance \,O

Electromagnetic compatibiliQ\C\){~
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8.3 Process Q :
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Limiting flow

Pressure loss

Downstream pressure
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9 Mechanical and Electrical
Construction
Design
Dimensions
(length x breadth x height)
Weight
Material
Electrical connection
Degree of protection
Type of protection
Field coil isolation class
Process connection
10 Operability
11 Power Supply (Y
Lo >
12 Certificates and Approvals @
13 Ordering Information
14 Documentation
&\ For analog signals only
B.1.2 Output
B.1.2.4 Signal resolution

Resolution of the output signal.

B.1.2.2 Low flow cut off

Section of the measurement range, starting at the lower range value, where the output signal
will be equal to the lower range value (zero).

B.1.3 Performance characteristics
B.1.3.1 Influence of Reynolds number

Change in lower range value (zero) and/or span caused by a change in the Reynolds number
of the flow.
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B.1.3.2 Rise time

Rise time for 10 % to 90 % as defined in IEC 61298-2.

B.1.3.3 Influence of medium pressure

Change in lower range value (zero) and/or span caused by a change in the static pressure of
the fluid.

B.1.4 Installation

B.1.4

Portipn of the conduit upstream and downstream of the primary, whose axis is straight and in
which the cross-sectional area and shape are constant.

B.1.4.2 Cable length

Maximum length of the electrical cable between the primary and secondary device.

B.1.5 Process
B.1.8.1 State of aggregation

Permissible state of aggregation of the fluid (for example liquid, gas, steam).

B.1.5.2 Density

Rande of the density of the medium, within which‘a“device will operate within specified accliracy
limitg.

B.1.8.3 Viscosity

Rande of the viscosity of the medium, within which a device will operate within specified
accufacy limits.

B.1.3.4 Conductivity

Minirhum conductivity~of  the medium, above which a device will operate within spegified
accufacy limits.

B.1.8.5 Reynolds number

Rande of-the Reynolds number of the flow, within which a device will operate within spetified
accufacy flimits.

B.1.5.6 Gas content

Maximum gas content of a liquid, below which a device will operate within specified accuracy
limits.

B.1.5.7 Limiting flow

Maximum flowrate of the flowmeter, below which no damage to the primary device is to be
expected.

B.1.5.8 Pressure loss

Irrecoverable pressure loss caused by the presence of a primary device in the conduit.
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B.1.5.9 Downstream pressure

Minimum downstream static pressure, above which no damage to the primary device-must shall
be expected (cavitation).

B.1.6 Mechanical construction — Field coil isolation class

Isolation class of the field coils of the primary device.

B.2 Additional features proposed for level measurement principles

B.2. Overview

Tabl¢ B.2 indicates the additional features for flow measurement devices. Each measuregment
princjple considered to date is assigned to a column. The document structure ahd features are
assigned to the rows.

Properties inherited from the process equipment level are indicated by\a shaded cell in the
column "Level equipment". This property applies to all level measurefment principles.

Properties that have not been inherited are indicated by a white cell in the column "Level
equipment". The measurement principles to which they apply.are indicated by a shaded gell in
the appropriate measurement principle column.

Hatched cells indicate a dependency that is explained\at the bottom of Table B.2.

Tablg B.2 is followed by a list of features that‘have been added to those inherited from the
meaguring equipment level together with instructions on what to enter at this point.

Takhle B.2 — Classification and documentation structure of level measuring equipment

Inherited features for
all level equipment
Hydrostatic
Microwave/radar
Capacitance
Radiometric

Ultrasonic
Vibration

1 Identification

Dacument identification

Date of issue

Product type

Product name

Version

Vendor/Manufacturer

2 Application
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Inherited features for
all level equipment

Hydrostatic

Ultrasonic

Microwave/radar

Capacitance

Radiometric

Vibration

3 Function and System Design

Measuring principle
S ™

Equipment architecture

Communication and data processing

Dependability

Reliability

Maintainability

Integrity

Security

4 Input

Measured variable

Measuring range

Blocking distance

Operating frequency

5 Output

Output signal

Signal on alarm \,O

W\
Load \\C)

Signal resolution

.
@ )
P

6 Digital Commu(riga)ion
Nt

.

A
7 Perfor ce Characteristics

\
Ac;:_ y

@M@uﬁ%Measured error
\\v/

h " :
FTYSLIETTSIS

Non-repeatability

Start-up drift

Long-term drift

Influence of ambient temperature

Influence of medium temperature

Settling time
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Inherited features for
all level equipment
Hydrostatic
Ultrasonic
Microwave/radar
Capacitance
Radiometric
Vibration

Operating Conditions

8.1

Installation

Climate class/Environmental condition class

Installation instructions

Start-up conditions

Warm-up time

AN
s
U
n’
~

Emission angle

8.2

Environment

Ambient temperature range

Ambient temperature limits

Storage temperature

Relative humidity

Immunity to temperature change

Shock resistance

Vibration resistance

D

N

Electromagnetic compatibility

\_O

N |

8.3

Process ‘(\Q

N3
Process temperature rang&_)

Process temperatu rg\&mit‘s

Thermal shock r’q@nce

Process presiuk)ange

Process Bﬁ;@re limits

Visco§m‘

H

CW‘K/ity

Q‘ére’ctric constant

Mechanical and Electrical Construction

Design

Dimensions (length x breadth x height)

Weight

Material

Electrical connection

Degree of protection

Type of protection

Field coil isolation class

Process connection
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10 Operability

11 Power Supply

12 Certificates and Approvals

13 Ordering Information

Documentation

\ For analog signals only
% Dependent upon mode of operation

B.2.2 Input
B.2.2.1 Blocking distance

Distgnce immediately below an ultrasonic*0r radar sensor, within which measurement$ are
technically impossible.

B.2.3.2 Operating frequency

Freqliency at which the measuring equipment operates.

B.2.3 Output - Signal resolution

Resdlution of the output signal.

B.2.4 Performance characteristics — Influence of medium pressure

Charjge indower range value (zero) and/or span caused by a change in the static pressdre of
the fluigd.

B.2.5 Installation — Emitting angle

Solid angle at which radiation is emitted from the source of radiation.

B.2.6 Process
B.2.6.1 Thermal shock resistance

Ability of the measuring equipment to withstand an abrupt change in process medium
temperature.

NOTE Test Nc of IEC 60068-2-14 simulates sudden changes in process medium temperature.—Fhe-test-conditions
should-be-presented-inaccordance-with-this-standard- IEC 60068-2-14 also specifies how test conditions are to be

presented.
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B.2.6.2 Viscosity

Range of the viscosity of the medium, within which a device will operate within specified
accuracy limits.

B.2.6.3 Conductivity

Minimum conductivity of the medium, above which a device will operate within specified
accuracy limits.

B.2.6.4 Dielectric constant

Rande of the dielectric constant of the medium, within which a device will operate-Within
specified accuracy limits.

B.3 | Additional features proposed for pressure measurement principles

B.3.1 Overview

Tabl¢ B.3 indicates the additional features for flow measurement devices. Each measuregment
princjple considered to date is assigned to a column. The document'structure and features are
assigned to the rows.

Properties inherited from the process equipment level are’indicated by a shaded cell in the
column "Pressure equipment". This property applies to all pressure measurement principles.

Properties that have not been inherited are indicated by a white cell in the column "Presgsure
equigment". The measurement principles to which they apply are indicated by a shaded gell in
the appropriate measurement principle columin:

Hatched cells indicate a dependency that is explained at the bottom of Table B.3.

Tabl¢ B.3 is followed by a list of features that have been added to those inherited from the
meaguring equipment level together with instructions on what to enter at this point.

Table B.3-— Classification and documentation structure
of pressure measuring equipment

Inherited features for
all pressure equipment
Relativilabsolute

1
Differential

1 Identification

Document identification

Date of issue

Product type

Product name

Version

Vendor/Manufacturer
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Inherited features for
all pressure equipment
Relative/absolute

Differential

2 Application

3 Function and System Design

b
4(L’

Measuring principle

Measurement type

Equipment architecture

Communication and data processing A/\’
Dependability x%\o
Reliability B o
Maintainability K/S)
Integrity I_&\v
\ )

Security Q

4 Input N

Measured variable O,

Measuring range

Maximum span O)Q\
Turndown ratio A\

5 Output

Output signal .

Py

Signal on alarm ,.\@

Signal on overl@é"}
Load

.

Output@%;ing

al

N\ L
6 \gfﬁltal Communication

7 Performance Characteristics

Accuracy

Maximum-Measured error

Dead time

Rise time

Step response time

Time constant

Hysteresis

Non-repeatability
Start-up drift

il fes s =
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Inherited features for
all pressure equipment
Relative/absolute

Differential

Long-term drift

imfroenceofambiernt eriperatare

Influence of medium temperature

Influence of medium pressure

Influence of mounting position

Influence of supply voltage

Influence of load

Settling time

Operating Conditions

Installation

Climate class/Climatic condition class

A
Installation instructions \\\
— NG
Start-up conditions O,
Warm-up time @‘\
Emission angle O
A\
<O
Environment L

. . 0\
Ambient temperature ranges.\

Ambient temperature Iimit})

A\

Storage temperatu

Relative humidi@')\-}

Immunity t/(:@n‘perature change

Shock Fﬁgﬁmce

N
=

Vipz&ﬁh resistance
3

@ctromagneﬂc compatibility

Process

\////////

\

Process temperature range

Process temperature limits

-// /

Thermal shock resistance

Process pressure range

Static pressure range

Process pressure limits

Static pressure limits

Overpressure limits
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9 Mechanical Construction
Besign
Proof pressure A\$
Burst pressure
Dimensions (length x breadth x height) ({]/
. ~I
Weight
*
Material

Sensor fill fluid

Diaphragm material

Electrical connection

Degree of protection

Type of protection

Process connection

10 Operability

11 Power Supply

12 Certificates and Approvals

13 Ordering Information

14 Documentation

For analog signals only

Dependentiupon process connection

B.3.2 Function and system design — Measurement type

Type of measurement performed by the measuring equipment, defined as differential, gauge
(relative) and absolute.

B.3.3 Input
B.3.3.1 Maximum span

Maximum span of the transmitter, specified as a value with associated unit.

NOTE The maximum span defines the maximum calibration range, whereby the calibration range is defined by a
Iower range- value (LRV) and upper range- value (URV) Neﬁher—e#the%ve#alae&URA/—aneH:RA/—ma%e*eeedm

W y rge- The value LRV is greater
than or equal to the Iower range limit (LRL) and the value URV is less than or equal to the upper range-limit (URL)
as specified by the measuring range.



https://iecnorm.com/api/?name=2aefcfb505cfdbcd1bf7719533aeed38

- 52 - IEC 61987-1:2024 RLV © IEC 2024

In this case, the maximum span might be considered as the normal value and other possible
larger spans might be allowed but as extended values (see examples). The maximum span
could be used to define the reference calibration range.

Examples:

— Differential pressure transmitter

Max. span: 1 000 kPa
Reference range: 0 bar to 1 000 kPa
Extended span: 2 000 kPa (Range +1 000 kPa)
- auge pressure transmitter
ax. span: 1 000 kPa
eference range: 0 bar to 1 000 kPa
Eixtended span: 1 100 kPa (Range: =100 kPa to 1 000 kPa)

with the lower range limit at 15 Pa abs

- solute pressure transmitter

ax. span: 1 000 kPa abs
ference range: 0 kPa abs to 900 kPa abs
Extended range: not applicable

with the lower range limit at Q; Pa abs
B.3.3.2 Turndown ratio

Turngown is the ratio of the max. span to the calibrated span.

The furndown (TD) can be specified as:

e reference value;
e nprmal range;

e ektended value range(s).

If no[other limitation is implied, the TD values define all allowed calibrations of the transmjitter,
always considering that for any range the URV and LRV shall not exceed URL and/or LRL.

The TD may be adjusted continuously or in discrete steps. In this case, the step changes should
be specified.

Exanpple: Differential pressure transmitter
Reference 'D: 1

Normahrange: 110 10

Extended range: 0,5to 1; 10 to 30

B.3.4 Output
B.3.4.1 Signal on overload (overrange)

Value assumed by the output signal when the input pressure exceeds the upper and lower
range-limits of the transmitter.

B.3.4.2 Output damping

Range of time parameters, in seconds, which can be set to influence the output response to a
sudden change in input value (63,2 % of final steady-state value).
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B.3.5 Performance characteristics

B.3.5.1 Dead time

Dead time as defined in IEC 61298-2.

re of

e in

e in

ment

B.3.5.2 Rise time

Rise [time for 10 % to 90 % as defined in IEC 61298-2.

B.3.5.3 Step response time

Step(response time as defined in IEC 61298-2.

B.3.3.4 Time constant

Time|constant as defined in IEC 61298-2.

B.3.§4.5 Influence of medium pressure

Charlge in lower range value (zero) and/or span caused by a change of the static pressy
the fluid.

B.3.5.6 Influence of mounting position

Effedt of change in mounting positioh” on the measurement as defined for examp
IEC 61298-3.

B.3.8.7 Influence of supply-voltage

Effegt of a change in «supply voltage on the measurement as defined for examp
IEC 61298-3.

B.3.5.8 Influence of load

For devices with analogue output signal, effect of a change in output load on the measure
as defined<for example in IEC 61298-3.

B.3.6 Operating conditions/process

B.3.6.1 Static pressure range

Range of static pressures, within which a differential pressure transmitter is designed to operate
within its specified accuracy limits.

B.3.6.2 Static pressure limits

Extreme values of static pressure to which a differential pressure transmitter may be subjected,
without permanent impairment of operating characteristics.
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B.3.6.3 Overpressure limits

Peak pressure to which a pressure transmitter may be subjected, without permanent impairment
of operating characteristics.

B.3.7 Mechanical and electrical construction
B.3.7.1 Proof pressure
Design pressure applied to the transmitter to verify structural integrity. No deformation or

leakage is permitted at this pressure and the transmitter—sheuld shall function normally

subseguentto-this-test—Fhe-exacttestingconditions—showld-be-stated
gu-e-R—o—+Hs—+ — XS+ HARg HGHHOR HOHHG— Et6a-

B.3.71.2 Burst pressure

Design test pressure that allows for permanent deformation and leakage, but parts-sheuld|shall
remajin assembled.

B.3.1.3 Sensor fill fluid

Fill fluid used to transmit the process pressure, working on the diaphragm, to the measpuring
senspr.

B.3.71.4 Diaphragm material

Material of the separation element, between the process‘fluid and fill fluid.

B.4 | Additional features proposed for témperature measurement principles

B.4.1 Overview

Tabl¢ B.4 indicates the additional features for flow measurement devices. Each measuregment
princjple considered to date is assigned to a column. The document structure and features are
assigned to the rows.

Properties inherited from the process equipment level are indicated by a shaded cell in the
column "Flow equipment®, This property applies to all temperature measurement principles.

Propegrties that have not been inherited are indicated by a white cell in the column "Temperpture
equipment". Theumeasurement principles to which they apply are indicated by a shaded dell in
the appropriatée/measurement principle column.

Hatched Cells indicate a dependency that is explained at the bottom of Table B.4.

Table B.4 is followed by a Tist of feafures that have been added to those inherited from the
measuring equipment level together with instructions on what to enter at this point.
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Table B.4 — Classification and documentation structure of temperature

measuring equipment

Inherjted features for all
tempgrature equipment
TD
L
Thermocouple

1 Identification

T

Document identification

Date of issue

Product type

Product name

Version

Vendor/Manufacturer

2 Application

3 Function and System Design

Measuring principle

Equipment architecture

Q

Communication and data processing - ()
A\

-

Dependability A
o N7
Reliability \j’
Maintainability AR
) A4
Integrity ‘

A\
\3
Security (@
NS

8
4 Input n§\

Meas ‘Sariable
A\

M@ ring range

\%ﬁsor type

Sensor connection

Insulation resistance

5 Output

Output signal

Signal on alarm

Load

Linearisation

6 Digital Communication

R
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Inherited features for all
temperature equipment

RTD

Thermocouple

Pertormance Characteristics

Accuracy

Maximum-Measured error

Hysteresis

G

Non-repeatability

Start-up drift

Long-term drift

Influence of ambient temperature

Influence of medium temperature

Settling time

Rise time

Thermal response time

Operating Conditions

8.1

Installation

Climate class

Installation instructions

Start-up conditions

Warm-up time

Emission angle

8.2

Environmehnt

Ambienttemperature range

Ambient temperature limits

Storage temperature

Relative humiriify

Immunity to temperature change

Shock resistance

Vibration resistance

Electromagnetic compatibility

8.3

Process

Process temperature range

Process temperature limits

Process pressure range

Process pressure limits
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Inherited features for all
temperature equipment

2
aQ
=]
o
(%]
o
£

[a]
| 2
14 [
9 Mechanical and Electrical Construction
Design
Dimensions (length x breadth x height)
L
Weight %
Material l/

Electrical connection

Degree of protection

Type of protection

Process connection

10 Operability

11 Power Supply

12 Certificates and Approvals

13 Ordering Information

Documentation

N\ \ or analog signals only

B.4.2 Input

B.4.3.1 Sensor type

Type| of resistance temperature detector according to IEC 60751 or thermocouple accordipg to
IEC ?0584.

B.4.2.2 Sensor connection

Type of sensor connection, for example 2-wire, 3-wire or 4-wire for RTD or jack-plug etc for
thermocouple.

B.4.2.3 Insulation resistance

Resistance value measured between all parts of the electric circuit and the sheath at ambient
or elevated temperatures and with a specified measuring voltage.

B.4.3 Output - Linearization

Means used to linearize the input of a resistance temperature detector or thermocouple to
obtain a linear temperature (or temperature-proportional electrical) output.
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Performance characteristics

1 Rise time

Rise time for 10 % to 90 % as defined in IEC 61298-2.

B.4.4

.2 Thermal response time

Thermal response time, 105, in flowing water with a flowrate of 0,4 m/s and in flowing air with a
flowrate of 3 m/s.

B.5

B.5.1

Tabl¢ B.5 indicates the additional features for density measurementy\devices.
urement principle considered to date is assigned to a column. The document structure¢ and
features are assigned to the rows.

meas

Prop
colun

Prop
equif
the a

Hatc

Tabl¢ B.5 is followed by a list of features that have been added to those inherited fron

meas

Additional features proposed for density measurement principles

Overview

prties inherited from the process equipment level are indicated by a shaded cell i
nn "Density equipment". This property applies to all density-measurement principles.

erties that have not been inherited are indicated by awhite cell in the column "Dsg
ment". The measurement principles to which they apply are indicated by a shaded o
ppropriate measurement principle column.

ned cells indicate a dependency that is explained at the bottom of Table B.5.

uring equipment level together with.iastructions on what to enter at this point.

Table B.5 — Classification and,documentation structure of-temperature density
measuring equipment

Fach

h the

nsity
ell in

h the

Inherited features for all
density equipment

Radiometric

Oscillation
Ultrasonic

Refractive index

Identification

Document identification

Date of issue

Product type

Product name

Version

Vendor/Manufacturer

Application
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Refractive index

3 —Function and System Design

Measuring principle

Equipment architecture

/?’ Ultrasonic
44

Communication and data processing

Dependability

Reliability

Maintainability

Integrity

Security

S
7 \/j"v‘)
D]

4 Input

Measured variable

Measuring range

5 Output

Output signal

Signal on alarm

Load ' \,O
o
«©
6 Digital Communication U

7 Performance C‘I-ré‘a: stics
4

‘A ‘teri
Accuracy @o

- A
asured error

Hy,s_t@\s'é

‘nyepeatability

oy Y-,
Lldirt=up urint

Long-term drift

Influence of ambient temperature

Influence of medium temperature

Influence of medium pressure

Settling time
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Inherited features for all
density equipment
Refractive index

Oscillation
Radiometric

npnrnfing Conditions

8.1

Installation

Climate class

/?’ Ultrasonic
44

D
o)

Installation instructions

<

Start-up conditions

B

Warm-up time

Cable length

8.2

Environment

Ambient temperature range

Ambient temperature limits

Storage temperature

Relative humidity

Immunity to temperature change

Shock resistance

Vibration resistance

\_O

ad

Electromagnetic compatibility

S
NS

8.3

Process

A5

Process temperatu r@née

Process temper;.t@hmits

Process presq\u}:e)range

A
Process @?\Jre limits

State regation

D

L}
\Q@\c’ésity
b

Sds COTIeT

Mechanical Construction

Design

Dimensions (length x breadth x height)

Weight

Material

Electrical connection

Degree of protection

Type of protection

Process connection
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11 Power Supply
12 Certificates and Approvals
13 Ordering Information O
Documentation D

B.5.2

Chan
the fl

B.5.3

The aximal length of the electricalgable between the primary and secondary device.

B.5.4
B.5.4

Perm

B.5.4

Rang

limitg.

For analog signals only

Performance characteristics — Influencelof'medium pressure

ge in lower range value (zero) and/or spanieaused by a change of the static pressyre of
uid.

Installation conditions — Cable*length

Process conditions
A State of aggregation
issible state ofraggregation of the fluid (for example liquid, gas, steam).
.2 Density
e of the density of the medium, within which a device will operate within specified acciiracy

B.5.4.3 Viscosity

The range of the viscosity of the medium, within which a device will operate within specified
accuracy limits.

B.5.4.4 Gas content

Maximum gas content of a liquid, below which a device will operate within specified accuracy
limits.
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technology

International Electrotechnical Vocabulary (IEV) — Part 351: Control

IEC 60050-426:2020, International Electrotechnical Vocabulary (IEV) — Part 426: Explosive
atmospheres

IEC 60068 (all parts), Environmental testing

ISO/IEC 60559:2020 , Floating-point arithmetic

IEC §0873-172003; mmmm
procéss systems — Part 1: Methods for performance evaluation

IEC {

N
1082-1:2014, Preparation of documents used in electrotechnology — Part }LWU/GS

trial-

1508 (all parts), Functional safety of electr/cal/electron/c/programmap{eqé/ectron/c safety

IEC ¢
relat¢d systems /\
q‘b
IEC $1987-10:2009, Industrial-process measurement and cont = Data structures| and
elements in process equipment catalogues — Part 10: List of P ties (LOPs) for Indugtrial-
Procgss Measurement and Control for Electronic Data Excha@/ Fundamentals
IEC 62828 (all parts), Reference conditions and proce%r@ for testing industrial and prqcess
meagurement transmitters O
IEC 3$2045-1:2001, Document management — P?\® Principles and methods
ISO [EC GUIDE 99:2007, International voc&@%ry of metrology -- Basic and general congepts
and gssociated terms (VIM) @
¥
xO
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL-PROCESS MEASUREMENT AND CONTROL -
DATA STRUCTURES AND ELEMENTS IN
PROCESS EQUIPMENT CATALOGUES -

Part 1: Generic structures for measuring equipment

Th
all
co
in

Pu
pr
m4
wi
St

Th
co

interested IEC National Committees.

IE
Cdg
Pu
mi

In

transparently to the maximum extent possible in theirnational and regional publications. Any divergence b¢

an

IE
as
se

All

Ndg
md
ot
ex
Py

At
ing
IE

pa
re

ma3
thg

FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
national electrotechnical committees (IEC National Committees). The object of IEC is to_pronfote interng
operation on all questions concerning standardization in the electrical and electronic fields. To this er
hddition to other activities, IEC publishes International Standards, Technical Specifications, Technical R4
blicly Available Specifications (PAS) and Guides (hereafter referred to as "EC Publication(s)").
bparation is entrusted to technical committees; any IEC National Committee interested in the subject ded
y participate in this preparatory work. International, governmental and non-goyernmental organizations |
h the IEC also participate in this preparation. IEC collaborates closely with;the International Organizat
hndardization (ISO) in accordance with conditions determined by agreement'between the two organizati

e formal decisions or agreements of IEC on technical matters express¢as nearly as possible, an interng
hsensus of opinion on the relevant subjects since each technical committee has representation fr

C Publications have the form of recommendations for international use and are accepted by IEC N{§
mmittees in that sense. While all reasonable efforts aremade to ensure that the technical content
blications is accurate, IEC cannot be held responsible“for the way in which they are used or fdq
Sinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Public

IEC Publication and the corresponding national-or regional publication shall be clearly indicated in the

C itself does not provide any attestation ¢f,conformity. Independent certification bodies provide conf
Eessment services and, in some areas, 'access to IEC marks of conformity. IEC is not responsible f
fvices carried out by independent certification bodies.

users should ensure that they have_the latest edition of this publication.

liability shall attach to IEC ,orits” directors, employees, servants or agents including individual exper
mbers of its technical committees and IEC National Committees for any personal injury, property dam
er damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
benses arising out ofwthe publication, use of, or reliance upon, this IEC Publication or any othg
blications.

ention is drawn, to.the Normative references cited in this publication. Use of the referenced publicati
ispensable for.the‘correct application of this publication.

C draws attention to the possibility that the implementation of this document may involve the use
ent(s). lEC.takes no position concerning the evidence, validity or applicability of any claimed patent rig
pect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s),
y be\required to implement this document. However, implementers are cautioned that this may not rep
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latest information, which may be obtained from the patent database available at https://patents.iec.c
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IEC 61987-1 has been prepared by subcommittee 65E: Devices and integration in enterprise
systems, of IEC technical committee 65: Industrial-process measurement and control. It is an
International Standard.

This second edition cancels and replaces the first edition published in 2006. This edition
constitutes a technical revision.
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This edition includes the following significant technical changes with respect to the previous
edition:

a) Addition of a subclause “Digital communication” in Clause 5, in order to allow a more
comprehensive description of the properties of such an interface;

b) Alignment of clause headings, as described in the introduction, to correspond with those of
the IEC CDD.

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

Draft Report on voting

Full i
the 4

The |

This
acco
at w
desc

A list
meas
can I

The
stabi
spec

—

€

e W

e g

65E/1113/FDIS 65E/1136/RVD

bove table.
anguage used for the development of this International Standard is"English.

document was drafted in accordance with ISO/IEC Directives, Part 2, and develop

vw.iec.ch/members_experts/refdocs. The main documeft, types developed by IEC
ibed in greater detail at www.iec.ch/publications.

of all parts in the IEC 61987 series, published_dnder the general title Industrial-prd
urement and control — Data structures and elements in process equipment catalog
e found on the IEC website.

ity date indicated on the IEC website under webstore.iec.ch in the data related t
fic document. At this date, the docGment will be

confirmed,
ithdrawn, or

vised.

hformation on the voting for its approval can be found in the report on voting'indicated in

ed in

dance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, avalilable

are

cess
jues,

ommittee has decided that the contenis of this document will remain unchanged unfjil the

b the
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INTRODUCTION

In recent years, industry has become alert to the fact that a great deal of time and effort is
wasted in the transposition of measuring equipment data from one form to another. The
technical data of an instrument, for example, may exist at the manufacturer’s facility as two
separate data sets for paper and electronic presentation: the end-user requires much the same
data for works standards, engineering data bases or commercial data bases. In most cases,
however, the data cannot be automatically re-used because each application has its own
particular data storage format.

duct
descfiptions themselves. There is little agreement between manufacturers on what infarmjation
a technical data sheet should contain, how it should be arranged, or how the results, forexample
of pafrticular performance tests, should be presented. When transferring this information into a
data pase, an end-user will always find gaps and proprietary interpretations that'make thg task
more| difficult.

This [part of IEC 61987 aims to solve these problems by defining a generic structure and its
content for industrial process measuring and control equipment. It builds upon the assumfption
that, [for a given class of measuring equipment, for example, pressuré measuring equipment,
tempgrature measuring equipment or electromagnetic flow-measuring equipment, a set of|non-
propilietary structures and product features can be specified. The’resulting documents cah not
only [be exchanged electronically, but they can also be presented to humans in an gasily
understandable form.

This part of IEC 61987 is applicable to electronic catalogues of process measuring equipment.
The ptructure also contains a great many product features that are common to measpring
equigment with binary output. Similarly, Annex.B" has been prepared with a view to future
standardisation.

This part of IEC 61987 is not intended.as;a replacement for existing standards, but ratherjas a
guiding document for all future standards which are concerned with the specifications of prqcess
meaguring equipment. Every revision of an existing standard should take into accounit the
strucfures and product features defined in Clause 5 or work towards a harmonisation.

Annex A contains a tabular overview of the classification and catalogue structure of prgcess
meaguring equipment. Annex B contains tables with a further sub-classification for spgcific
meagured variables.

Whefever possible,” existing terms from international standards have been used to name the
prodlict features within the structures. In accordance with ISO 10241, Clause 3 contains|a list
of tems, definitions and sources.

Docyménts created according to the standard are structured. A possible means of exchanging
structured information free of Tayout information is given by SGML (Standard Generalised
Mark-Up Language, ISO 8879) or XML (Extensible Mark-Up Language), which is derived from
it.

This part of IEC 61987 could also provide the basis for arranging of properties (data element
types) that conform to IEC 61360 or ISO 13584. This would require that the features, which in
this part of IEC 61987 can be textual units, graphical and tabular representations etc., be broken
down into properties (data element types) conformant to the said standards. For example, a
range would be expressed as a lower range-limit (LRL) and upper range-limit (URL) with unit of
measure; dimensions (L x B x H) as three separate elements, length, breadth and height with
unit of measure; or a derating curve as an appropriate series of data element pairs.


https://iecnorm.com/api/?name=2aefcfb505cfdbcd1bf7719533aeed38

-8 - IEC 61987-1:2024 © |IEC

2024

This part of IEC 61987 conforms to ISO 15926-1 and -2 with respect to the data model and
associated reference data library (ISO 15926-4), for example, as used for the limited
classification structure. At the same time, it is also aligned to STEP: Standard for the Exchange
of Product Model Data. The data model and definitions of ISO 10303-221 use the ISO 15926-4
TS Reference Data Library as "library". The current standard can reproduce the data fields as
per this 1SO 10303-221, including, for example, product structure data, dimensional data,
electrical connection data and product properties such as measuring range or power supply.

Since the publication of Edition 1 (2006) of this document a great deal of work has been done
on the development of the IEC Common Data Dictionary for equipment for industrial-process
automation. This, published as further parts of IEC 61987, covers not only measuring

instry
devid

ments with a variety of Inputs and ouiputs, but also final conirol elements, Inirastru
es and in future process analysers.

For this reason, the title has been adjusted and the scope has been revised to reflect the cu

conte

nt of the whole IEC 61987 standard series.

Durir

to th
inter
comr
cons
conte

the
For
the "

g the development of the IEC CCD a number of questions arose régarding the stru

output. Although this is not strictly incorrect, it was thought that the properties of su

prop%sed in this document, in particular the assignment of any digital-cOmmunication inte

cture

rrent

cture
rface
th an

ace could be better described separately. For this. reason, a clause "Digital

hunication" has been added to this Edition 2. In addition, the clause "Mechd
ruction" has been renamed "Mechanical and electricak'eonstruction" to reflect its
nt.

roperties there describe the type and particular instance of an already purchased d¢g
n ordering process using IEC CDD properties) the necessary information is retrieved
dentification" which also includes the ordering information.

"Ordﬂ;ring information" is not found as a separate block/in the IEC CDD, as it is assumed

nical
true

that
vice.
from

"Certlificates and approvals" can beg-~found both in the device list of propgrties

(0111
(0111
"Doc

In pr
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numk
foung
unch

/2///161987#ABC156) and as a .device aspect within the "device documents supfy
/2///61987#ABHS17). This .isy) also the location of the information containg
imentation".

bparing the current edition of this document all terms and definitions have been chg
where necessary the references updated. Since the publication of Edition 1 in 20
er of standardshave been withdrawn. Where no suitable alternative source has
, a note to thig effect has been added, but the original term and definition have bee
anged.

lied"
d in

cked
06 a
been
n left
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1

This [part of IEC 61987 defines a generic structure in which product features ofyindu
procgss measurement devices shall be arranged, in order to facilitate the understandi
produiict descriptions when they are transferred from one party to another. It‘applies t
proddiction of catalogues supplied by the manufacturer of such devices andrhelps the us
formuilate their requirements.

This
In addition, this document also provides a basic structure for the production of further stang

listing the properties of process control equipment, for example, for actuators and infrastru
devides.

2

The following documents are referred to in thetext in such a way that some or all of their co

INDUSTRIAL-PROCESS MEASUREMENT AND CONTROL -
DATA STRUCTURES AND ELEMENTS IN
PROCESS EQUIPMENT CATALOGUES -

Part 1: Generic structures for measuring equipment

Scope

Normative references

strial
hg of
b the
er to

document will also serve as a reference document for all futlre’ standards which are
concerned with process measuring equipment.

ards
cture

ntent

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 €0529:1989, Degrees of pretection 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 — Openating
cond|tions — Part 1:‘Climatic conditions

IEC 60721-3((alt parts), Classification of environmental conditions — Classification of groups of
environmental parameters and their severities

IEC 6€0%51:2022, Industrial platinum resistance thermometers and platinum temperature
sensors

IEC TR 61000-1-1:2023, Electromagnetic compatibility (EMC) — Part 1: General — Section 1:
Application and interpretation of fundamental definitions and terms

IEC 61069 (all parts), Industrial-process measurement, control and automation — Evaluation of
system properties for the purpose of system assessment

IEC 61298 (all parts), Process measurement and control devices — General methods and
procedures for evaluating performance

IEC 61326 (all parts), Electrical equipment for measurement, control and laboratory use — EMC
requirements
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IEC 61987-11, Industrial-process measurement and control — Data structures and elements in
process equipment catalogues — List of properties (LOPs) of measuring equipment for electronic

data

exchange — Generic structures

ISO 3511-1:1977, Process measurement control functions and instrumentation — Symbolic
representation — Part 1: Basic requirements

3 Terms and definitions

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

ISO
addr

3.1

accu
inacq
<of g
to pr
cond

Note

Note 2

Note 3
hysten

Note 4
value

[SOU
unde

3.2

accu
categ
of sp

[SOU

3.3

nd IEC maintain terminology databases for use in standardization at the. follg
sses:

EC Electropedia: available at https://www.electropedia.org/

5O Online browsing platform: available at https://www.iso.org/obp

racy
turacy

measuring instrument> quality which characterizes the ability of a measuring instru
pvide an indicated value close to a true value of the me€asured value under refer
tions

to entry: This term is used in the "true value" approach¢
to entry: Accuracy is all the better when the indicated value is closer to the corresponding true value

to entry: Inaccuracy as defined in IEC 61298-24ncludes the errors of non-linearity, non-repeatabili
esis.

to entry: Accuracy can be expressed as/percentage of reading, span or full range etc. or as an ab

RCE IEC 60050-311:—, 341-06-08, modified — measured value instead of measu
I reference conditions added, Notes 3 and 4 added]

racy class
ory of instrumenis or components thereof, all of which are intended to comply with
ecifications.regarding uncertainty

RCE IE€/60050-311:—, 311-06-09 modified — "or components" added]

wing

ment
ence

y and

solute

rand,

a set

amb

ent temperature

temperature measured at a representative point within the local environment, including adjacent
heat generating equipment, in which the measurement and control equipment will normally
operate, be stored or transported

SEE:

3.15
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3.4

ambient temperature limits

extreme values of ambient temperature to which a device may be subjected without permanent
impairment of operating characteristics

Note 1 to entry: The performance characteristics may be exceeded in the range between the limits of normal
operation and the operating temperature limits.

SEE: 3.3, 3.33

3.5

ambrﬂmmlatulc range
range of ambient temperatures within which a device is designed to operate within spetified
accufacy limits

SEE3.31, 3.33

3.6
analog signal
signdl each information parameter of which directly represents the respective variable quantity

Note 1 to entry: An analog signal may be a continuous-value signal or a_discrete-value signal as well as a
continpous-time or a discrete-time signal. Examples may be the pressure\ii_a pneumatic final controlling element
with continuous-value and continuous-time information parameter (value of the pressure) as well as a pogition-
modulpted pulse signal as an output signal of a computer based controller.

[SOURCE: IEC 60050-351:2013, 351-41-24]

3.7
binaly signal
discrete-value signal each information parameter of which may assume one of two values

[SOURCE: IEC 60050-351:2013, 351-41-21]

3.8
climate class
climdtic conditions, i.e. ambient temperature, pressure and humidity, to which the measurement
equigment can be subjected during operation (including shutdown), transport and storage [over
land pr sea)

3.9
degrpe of protection
extent of protection provided by an enclosure against access to hazardous parts, against
ingrelss of ;solid foreign objects and/or ingress of water, and verified by standardized test
methpds

[SOURCE: IEC 60529:1989, 3.3]

3.10

dependability

extent to which a system can be relied upon to perform a required function under given
conditions at a given instant of time or over a given time interval, assuming that the required
external sources are provided

[SOURCE: IEC 61069-1:2016, 3.1.22]
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3.11
device
material element or assembly of such elements intended to perform a required function

Note 1 to entry: A device may form part of a larger device.

[SOURCE: IEC 60050-151: 2001, 151-11-20]

3.12

digital signal
signal each information parameter of which represents the respective variable quantity in coded
manier as a symbol Of a character set

Note 1 to entry: In most technical cases a digital signal is discrete-value and discrete-time.

Note 4 to entry: A digital signal requires an agreement about the code between transmitter and,receiver [of the
signal

Note 3 to entry: In many technical cases the symbols may be interpreted as numbers.

[SOYRCE: IEC 60050-351:2013, 351-41-25]

3.13
drift
chanpe in the indication of a measuring system, generally slow, continuous, not necessalfily in
the spme direction and not related to a change in the quantity being measured

[SOYRCE: IEC 60050-311:—, 311-06-13, modified.—‘quantity being measured for measurand]

3.14
elecromagnetic compatibility
ability of equipment or a system to function satisfactorily in its electromagnetic environment
withdut introducing intolerable electromagnetic disturbances to anything in that environment

[SOURCE: IEC 60050-161:19905(161-01-07]

3.15
environmental conditioh
characteristics of the gnvironment which may affect the performance of the device or system

Note 1 to entry: Examples of environmental conditions are pressure, temperature, humidity, vibration, radiat|on.

[SOYRCE: IEC 60050-151:2001, 151-16-03]

3.16
environmental conditionclass
alphanumeric character sequence denoting a set of environmental conditions to which the
equipment is or can be subjected to during operation

Note 1 to entry: The IEC 60721 series defines classes for climatic, mechanical and other environmental influences.

3.17

environmental influence

change in the output of an instrument caused solely by the departure of one of the specified
environmental conditions from its reference value, all other conditions being held constant

SEE: 3.21, 3.39
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3.18
equi

pment

single apparatus or set of devices or apparatuses, or the set of main devices of an installation,
or all devices necessary to perform a specific task

Note 1 to entry: Examples of equipment are a power transformer, the equipment of a substation, mea
equipment.

[SOURCE: IEC 60050-151:2001, 151-11-25]

3.19

hyst i

prop

valugs depending upon the directional sequence in which the input values have been app

[SOYRCE: IEC 61298-2:2008, 3.11]

3.20
influ
chan
from

perfdrmance specifications

SEE:

3.21

influ
quan
betw

[SOYRCE: IEC 60050-311:—, 311-06-01]

3.22

integrity

assu

giver] of any state of the system, which could lead to the contrary

[SOYURCE: IEC 6106912016, 3.1.37]

3.23
long
drift i

[SOU

3.24

suring

rty of a device or instrument whereby it gives different output values in relation to-its

pnce of ambient temperature
je in zero (lower range-value) and/or span caused by a change’in ambient temper
the reference temperature up to the limits of the ambient temperature range quoted i

3.17

rnce quantity

ity that is not the subject of the measurementand whose change affects the relatio
ben the indication and the result of the measurement

ance provided by the sysiem that the tasks will be performed correctly unless not

term drift
n output.monitored for 30 days at 90 % of span

REE: IEC 61298-2:2008, 7.2, modified — subclause condensed]

input
lied

ature

n the

nship

ce is

maintainability
ability of an item under given conditions of use, to be retained in, or restored to a state in which
it can perform a required function, when maintenance is performed under given conditions and
using stated procedures and resources

[SOURCE: IEC 61069-1, 3.1.39]


https://iecnorm.com/api/?name=2aefcfb505cfdbcd1bf7719533aeed38

- 14 - IEC 61987-1:2024 © |IEC 2024

3.25

measured error

largest positive or negative value of error of the average upscale or downscale value at each
point of measurement

[SOURCE: IEC 61298-2:2008, 3.7, modified — "s" removed from error and value]

3.26
measured variable
quantity intended to be measured

[SOYRCE: ISO/IEC Guide 99:2007, 2.3 — modified — term changed to reflect usage in._cantrol
technology, notes to entry removed]

3.27
measguring instrument
devide intended to be used to make measurements, alone or in conjunction’with supplemeptary
devides

[SOYRCE: IEC 60050-311:—, 311-03-01]

3.28
measguring range
range of values defined by two extreme values within which a variable can be measured Within
the specified accuracy

Note 1 to entry: The extreme values are usually termed the upper range-limit and the lower range-limit.

[SOYRCE: IEC 60050-351:2013, 351-48-113]

3.29
measuring principle

meaIurement principle

phenpmenon or process serving-as the basis of a measurement

Note 1 to entry: The measurement principle can be a physical, chemical, or biological phenomenon.

[SOURCE: ISO/IEC Guide 99:2007, 2.4, modified — term "measuring principle" added, notelfrom
ISO/IEC Guide 99:2007, 2.3 retained in preference to current notes]

3.30
non-repeatability
repeatahility error
algehraic- difference between the extreme values obtained by a number of consequtive
measturementsof-the output-overa short pcliud of-time—for-the—samevatueof the iIIIJut nder
the same operating conditions, approaching from the same direction, for full range traverses

Note 1 to entry: It is usually expressed in percentage of span and does not include hysteresis and drift.

3.31

nominal range of use

specified range of values which an influence quantity can assume without causing a variation
exceeding specified limits

[SOURCE: IEC 60050-311:—, 311-07-05]
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3.32

normal operating conditions

range of operating conditions within which a device is designed to operate within specified
performance limits

3.33
operating conditions
conditions to which a device is subjected, not including the variables handled by the device

Note 1 to entry: Examples of operating conditions include: ambient pressure, ambient temperature, electromagnetic
fields, gravitational force, inclination, power supply variation (voltage, frequency, harmonics), radiation, shock and
vibratiprm—Botirstatrc=md dyllqllli\. vartatiorrsrthesecomditromrs—shoutd-becomsidered: (SET HEC-66654 (q“ P FtS)).

[SOYRCE: IEC 60050-351:1998, 351-18-33, modified — Note to entry added]

3.34

operpting limits
rang£of operating conditions to which a device may be subject without pefmanent impairfment
of oplerating characteristics

Note 1 to entry: In general, performance characteristics are not stated for the region between the limits of normal
operafion conditions and the operating limits.

Note 4 to entry: Upon returning within the limits of normal operating conditions, a device may require adjusiments
that rgstore normal performance.

Note 3 to entry: The limiting conditions for storage, transport and-eperation may be different.

3.35
output variable
recondable variable quantity generated by a system, influenced only by the system and vig the
systgm by its input variables

[SOURCE: IEC 60050-351:2013, 351-41=07]

3.36
perfgrmance
characteristics defining the ability of a measuring instrument to achieve the intended funcfjions.

[SOYRCE: IEC 60050-311:—, 311-06-11]

3.37
powir source
primary source, usually AC mains, from which the system's energy is derived

3.38
power supply

separate unit which can convert, rectify, regulate or otherwise modify the form of energy from
the power source to provide suitable energy for a system or elements of a system for
measurement and control

3.39

rated operating condition

operating condition that shall be achieved in order that a measuring instrument or measuring
system performs as designed

Note 1to entry: The rated operating condition generally specifies intervals of values for the quantity being measured
and for any influence quantity.

[SOURCE: ISO/IEC Guide 99:2007, 4.9]
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3.40

reference operating condition

reference condition

condition of use prescribed for evaluating the performance of a measuring system or for
comparison of measurement results

Note 1 to entry: Reference operating conditions specify intervals of values of the measurand and of the influence
quantities.

Note 2 to entry: In IEC 60050-300, International Electrotechnical Vocabulary - Electrical and electronic
measurements and measuring instruments, definition 311-06-02, the term "reference condition" refers to an operating
condition under which the specified instrumental measurement uncertainty is the smallest possible.

[SOYRCE: ISO/IEC Guide 99:2007, 4.11, modified — "measuring instrument" removed |from
definjtion]

3.41
reliability
ability of an item to perform a required function under given conditions for a'given period of time

[SOURCE: IEC 61069-1:2016, 3.1.50]

3.42
rise fime
for a|step response, duration of the time interval between the instant when the output va:IiabIe
reaches a small, specified percentage of the difference between the final and the initial sfeady
state|vales and the instant when it reaches for the firs{\time a large, specified percentage ¢f the
samg steady state difference

Note 1 to entry: Conventional values are 5 % to 95 % 0’10 % to 90 %.

[SOURCE: IEC 61298-2:2008, 3.14, modified — definition modified and Note 1 to entry adfed]

3.43
secufrity
assufance provided by a systemr that any incorrect input or unauthorised access is denied

[SOURCE: IEC 61069-1:2016, 3.1.57]

3.44
settl{ng time
time [interval bétween the stepwise variation of the input variable und the instant, when the
diffelence bgtween the step response and their steady-state value is smaller than the transient
valug tolerance

[SO RCE. |[EC 60050-351:2013,351-45-37 modified = definition mnrlifinrl]

3.45

shock

sudden non-periodic motion caused by a blow, impact, collision, concussion or violent shake or
jar

Note 1 to entry: There are two methods to measure shock
a) the first is to specify a value of acceleration or deceleration together with its duration;

b) the second is to specify a height of free fall on to a specified flat surface.
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3.46

signal
physical variable quantity, one or more parameters of which carry information about one or

more

Note 1

variable quantities

to entry: These parameters are called the "information parameters".

[SOURCE: IEC 60050-351:2013, 351-41-17]

3.47
span

alge
[sOoU

3.48
stan
sign3

Exam

3.49
start
drift i

[SOU

3.50

raic difference between the upper and lower IImit values OT tThe measuring range

RCE: IEC 60050-311:—, 311-03-13]

Hardized signal
I, the lower and upper range-values of which are standardized

les: 4 mA DC to 20 mA DC; 20 kPa to 100 kPa.

tup drift
n output monitored over a period of 4 h after power is,switched on

RCE: IEC 61298-2:2008, 7.1, modified — subclause condensed]

storage and transportation conditions

spec
time

SEE:

Note
packe
perfor

3.51

fied conditions to which a device may be subject between the time of construction an
pf operation

3.14

to entry: During storage and transportation, the device is inoperative and appropriately protected
H to meet the specified condition limits so that the device will not be damaged or suffer a degrada
mance.

storgge temperature

ambi
the ti

SEE:

ent temperature to which a device may be subject between the time of construction
me of opefation

3.1

3.52

d the

And/or
ion of

and

thermal response time
time a thermometer takes to respond at a specified percentage to a step change in temperature

Note 1

to entry: To specify response time it is necessary to declare:

a) the percentage of response, usually t0.9, t0.5, or t0.1, which gives the time for 90 %, 50 % or 10 % of the
response.

b) the test medium and its flow conditions have to be specified (usually flowing water and/or flowing air).

[SOURCE: IEC 60751:2022, 3.12, modified — Notes to entry added]
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3.53

type of protection

set of specific measures applied to equipment to avoid ignition of a surrounding explosive
atmosphere

[SOURCE: IEC 60050-426:2020, 426-01-02]

3.54
vibration
periodic motion, reciprocating, rotary or both, usually with a well-defined fundamental frequency

Note 1 to entry: A typical example is the vibration of rotating machinery.

3.55
vibrgtion resistance
range of sinusoidal vibrations of a given severity the measurement equipmentycan withgtand
withqut permanent impairment of operating characteristics

Note 1 to entry: The severity is determined by four parameters: frequency, rangey/-amplitude of vibratioh and
duratipn of loading.

Note 4 to entry: The term is derived from the content of IEC 60068-2-6

3.56
warm-up time
durafion between the instant when the power supply_.is’ energized and the instant whep the
meaguring instrument may be used, as specified by the/manufacturer

[SOYRCE: IEC 60050-311:—, 311-03-18]

3.57
zero|adjustment
mearns provided in an instrument to cause a parallel shift in the input-output relationship

[SOYRCE: IEC 60873-1:2003, 3.9}

4 Metadocuments

4.1 General

A mdtadocument-is a document that describes how other documents for a particular purpose,
in this case.for)the exchange of product catalogue data, are to be created and structured.

Metadoeuments in this part of IEC 61987 describe the non-proprietary structures (clauses) and

produnl- faaturac (tavtiial Ancarintinne tahlne Aiaarame Nhataaranhe Ar oinala nrkAanarting Of a
Gt eaturCo e Xtua T G e St p oot ot garto, P otogap s O—omgre—properts

class of process measuring equipment. They serve as specimen and procedural instructions for
the production of process equipment catalogues by the equipment manufacturer.

Metadocuments form a document hierarchy corresponding to the hierarchical classification of
the process measuring equipment. A metadocument can exist at each level of the hierarchy
which describes structures and features common to all equipment at this hierarchical level.
Metadocuments at lower hierarchical levels inherit the structure and features from the
metadocuments at levels above them.
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Figure 1 shows the classification scheme for process measuring equipment used in this
document. It is based on the table of letter codes for identification of instrument functions to be
found in ISO 3511-1. Process measuring equipment may be further subdivided into continuous
measuring equipment, the measurement value of which is expressed as a quantitative value
through analogue or digital output, and limit detecting equipment, the measurement value of
which is expressed as a binary-state signal. The metadocument defined in Clause 5 defines the
common structures and features that are to be found at this level in the hierarchy.

Each piece of equipment is designed to measure one or more process variables, for example
level, pressure, flow or temperature. To fully define the technical data of say, a flowmeter,
additional features, for example inlet and outlet run, shall be added to those inherited from the
level[above.

The methods used to measure a particular process variable form a further level in théchierarchy.
Thus| flow may be measured by a differential pressure transmitter sensing the-pressure|drop
acrogs a primary element, a variable area flowmeter, an electromagnetic flowmeter etc.

Depgnding on the measuring method used, additional features can again be added tp the
strucfure to adequately characterise the equipment. Such additional features have already pbeen
defined for the measurement methods shaded grey in Figure 1 (see’Annex B).
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measuring
equipment
. P (Pressure, . T W (Weight,
D (Density) F (Flow) L (Level) ( Ap) R (Radiation) (Temperature) ﬁnassg)
E (Electrical . S (Sp_eed,
variables) 0 (Quality) rotation,
frequency)
o Differential X | . || Resistance
— Oscillation | pressure —1 Hydrostatic Capacitance e
— Radiometric 1 Variable area —1 Displacement| [—1 Inductance —Thermocouple
—{ Ultrasonic — Ele(;t::ir:ag— — Buoyancy — Strain gauge — Pyrometer
Re_fractlve — Ultrasonic —1 Ultrasonics — Frequency — Expansion
| index
|
. Bimetallic
— Vortex — Microwave — Force strip
| | Positive || | aserfoptical Dish t |l | Hot/cold
displacement aser/optica X [Splacemen 1 conductor
! I
—  Turbine — Radiometric
—  Coriolis —{ Capaeitance
| Thermal — Vibration
I ! Included in overview tables
! : Annex B
IEC
Figure 1 — Classification scheme for process measuring equipment (letter codes D,|F, L
etc. identifying the measuring equipment function taken from ISO 3511-1)
4.2 | Metadocument clauses and features
421 General

The metadocument is to be structured for all process measuring equipment as follows:

Identification

Application

Function and system design
Input

Output

Digital communication

N OO OB W N -

Performance characteristics


https://iecnorm.com/api/?name=2aefcfb505cfdbcd1bf7719533aeed38

IEC 61987-1:2024 © |IEC 2024 -21-

8 Operating conditions
8.1 Installation
8.2 Environment
8.3 Process
9 Mechanical and electrical construction
10 Operability
11 Power supply

12 Certificates and approvals

rdering information

ocumentation

NOTE| 1 If the process measuring equipment has no digital communication interface, Clause 6 can be

This [part of IEC 61987 shall be used by the equipment manufacturer, in\that they take the
metadocuments and organises the technical data for their measuring ‘equipment undef the
strucfure and features defined for each clause. The document may alse’ contain photographs,
draw|ngs and tables.

NOTE|2 For the preparation of metadocument data, see also IEC 82045,<For the preparation of diagrams, ftables
and ligts, see also IEC 61082.

res common to all process measuring equipment_are compiled in Clause 5. At the start of
each|subclause, for example 5.1, it is stated what infargiation is expected to be entered af that
pointlin the metadocument. The information itself is.then entered under the appropriate fegture.
Whete necessary, the vendor/manufacturer is freeyto specify additional, non-standard feafures
at each point in the structure.

If noffeature is specified for a part of the-Structure, the vendor/manufacturer is free to present
their [information as they like under thé’structure heading, for example by the use of|non-
standard features.

NOTE|3 The nomenclature adopted inithe metadocument defined in Clause 5 is based on terms and concepts [drawn
from ipternational standards.

NOTE[4 Clause 5 also includes so-called synonymous names. A synonymous name is a related designafion or
concept. It is intended for glegironic searches only and is not a substitute for the preferred term.

NOTE|5 Each term in Clause 5 is accompanied by an explanation of what is to be entered in the data elgment.
Thesel explanations @re‘informative only, and do not constitute normative definitions.

The [metadocument of the measuring equipment for particular measured variablgs is
summarised in Table A.1.

Ann A B UUIItG;IIO tabico fUI VGI;UUO IIICGOUIUIIIGIIt IIIUthUdO. Thc tablco ;Ild;batc 35 eral
specifications to be made in all documents and particular specifications to be made for the
different types of measurement equipment, i.e., for flow, level, pressure, temperature and
density. Terms and definitions for specific measuring equipment and measurement methods
are not the subject of this document but are included in informative Annex B for completeness.

4.2.2 Composite measuring equipment

Process measuring equipment may comprise one or more modules combined in different ways:
for example, for temperature it may comprise a sensing element (thermocouple or RTD) and a
temperature transmitter. Such modular measuring equipment can be described using the
features for the corresponding equipment class, either for the equipment as a whole or for each
separate module, according to the manufacturer's preference. The equipment architecture and
the way in which the modules work together shall always be described under Clause 3 of the
metadocument, Function and System Design.
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4.2.3 Measuring equipment with a digital communication interface

Where measuring equipment offers a digital communication interface the user can choose to
follow the structure in Edition 1 (2006) of this document and describe the corresponding features
in Clause 5 Output or list them separately in Clause 6. The latter option is to be preferred when
bidirectional properties, i.e., both input and output functions, are to be described.

4.3 Nomenclature

The nomenclature adopted in the metadocument defined in Clause 5 is based on terms and
concepts drawn from international standards.

The metadocument also includes so-called synonymous names. A synonymous name|is a
related designation or concept. It is intended for electronic searches only and should npt be
substituted for the preferred term.

Each[term in the metadocument is accompanied by an explanation of what isito be enterged in
the data element. These explanations are informative only, and do not constitute normative
definjtions.

5 Metadocument for process measuring equipment

5.1 Identification
5.1.1 General

The information necessary for unambiguous identification of the measurement equipment|shall
be specified here. This information may be supplemented by illustrations, for example drawings
or photographs.

5.1.2 Document identification

Typel code number and version and_if appropriate, the revision number of the document.

5.1.3 Date of issue

Date|of issue of the document in the form: year, month and, if appropriate, day.

NOTE| The manufacturer js encouraged to supplement this information with a "valid until" date.
5.1.4 Producttype

Type| of preduct, for example capacitance level transmitter, differential pressure transnjitter,
Pt100 resistance thermometer, variable area flowmeter, see also Figure 1.

5.1.5 Product name

Product name under which the measuring equipment is marketed.

NOTE There is no conformity under manufacturers regarding the naming of their products. The name can comprise
a product name, a product model number or a combination of both. If necessary, the manufacturer can add a separate
feature for the product model number.

5.1.6 Version

Hardware, firmware and software version of the measuring equipment.
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5.1.7 Manufacturer

Name of the manufacturer of the measurement equipment, optionally with address.

NOTE For OEM products, the vendor’s name can be entered here.
5.2 Application

Application for which the measurement equipment is designed, together with the reasons for its
use, shall be specified here.

5.3 Funetionand-system-design
5.3.1 General

Methpd by which the physical quantity is acquired, processed and output as aysignal by the
meagurement equipment shall be specified here. The measuring principle and'thé components
comprising the measurement equipment shall be specified. Terms such, as” those listed in
IEC $1987-11 shall be used (transmitter, gauge, switch, indicator and| sehsing element). If
appropriate, the signal processing, including any diagnostic functions, Shall be described.

NOTE|1 The term “flowmeter” can be used as an alternative to “flow transmitter™
NOTE|2 If a device has no standardised signal output, the term "transducer can be used.
5.3.2 Measuring principle

Pringiple used to measure a physical quantity in order/to determine the value of a meagured
variaple.

5.3.3 Equipment architecture

Components, devices, assemblies or systems used to perform the measuring activity.

5.3.4 Communication and datalprocessing

Components, hardware and software necessary for communication with external systemg and
execption of complex functions.

5.3.5 Dependability

5.3.5.1 General

Infornation ghthe dependability of the equipment as defined in IEC 61069. The scheme as per
IEC $1069=5shall be followed.

5.3.5.2 Reliability

Where appropriate, the Mean Time Between Faults (MTBF), fault tolerance, internal redundancy
etc. shall be entered here.

5.3.5.3 Maintainability

Where appropriate, any special tools, the smallest replaceable units, any consumables required
for the correct operation and maintenance of the equipment shall be entered here.

5.3.5.4 Integrity

Where appropriate, any mechanism which ensures the integrity of the equipment output on the
discovery of a fault shall be described here.
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5.3.5.5 Security

Where appropriate, any measures or conformance to recognised standards or regulatory
guidelines regarding access authorisation to and protection of device data shall be entered
here.

5.4 Input
5.41 General

Information on the measured variable shall be entered here, i.e., the physical, physicochemical

or chemicalaguantitv—the-size of which is ta hga acauirad and indicated hyv the measurame t
|SHHGE e £ —AHERHS—+0—BeacqUH-8c—aRaHiaHeate ey ReastHe .

5.4.2 Measured variable

Varigble(s) measured by the equipment.

For multivariable instruments, all measured variables shall be listed. "Where suppgrting
meagurements are necessary, it shall be specified whether these are made internaty or
exterhally. In the case of external measurements, the properties of any\auxiliary input intefface
shall|be described.

5.4.3 Measuring range

Rande of values of the measured variable that the equipment has been designed to meadure.

The measuring range is defined by a lower range-limit (LRL) and an upper range-limit (JRL).
Within this range, measurements are made withinythe accuracies specified in 5.7. In addition,
depehding upon the physical quantity being measured, adjustment ranges for the lower and
upper range-limits or a turndown ratio canjalso be specified. These can be expressed|as a
percgntage of the maximum span, as absolute values or as a ratio.
. he way in which the measuring range is expressed is a matter of convention and can fiffer
ccording to the physical quantity measured and type of instrument.

easuring range should (be specified, for example for ultrasonic level measurement.

he accuracies specified in 5.7 shall also apply after any permitted adjustments tp the

T
a

e Fpr some measurement methods, additional information on the physical starting point ¢f the
m
T
nmeasuring range have been made, otherwise the associated accuracies shall be stated.

Whefe a device provides a means of zero and span adjustment, this should be described

5.5 | Output

5.5.1 General

The information signal (output) after the processing of measured variable(s) shall be specified
here. The size of output signal indicates unequivocally the size of the measured variable.

Where the measuring equipment has more than one output, all shall be described.

5.5.2 Output signal

Type and characterising quantities of the output signal.

The output signal might be electrical, mechanical, hydraulic, pneumatic, optical, digital etc. It
may be variable over a specified range or assume specific values only. If the output is
configurable, the possible operating modes should be described.

EXAMPLE: 4 mA to 20 mA analogue signal, configurable as binary signal 8/16 mA.
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In the case of a digital signal, the user has the option entering the type of communication
interface in Clause 5 or describing it in detail in Clause 6, Digital communication.

5.5.3 Signal on alarm

Value(s) or status assumed by the output signal when there is a fault in the process measuring
equipment.

5.5.4 Load

For analogue outputs, the electrical, optical, pneumatic, hydraulic or mechanical load presented
to th¢ output of a device, element or system by the exiernal devices connected o Iit.

5.6 | Digital Communication
5.6.1 General

If thel measuring equipment possesses a digital communication interface, its properties can be
descfibed here. Properties in addition to the ones listed in 5.6.2 to 5:64 can also be added
undef an appropriate clause heading.

Whele the measuring equipment has more than one digital comamunication interface, all|shall
be d¢scribed.

5.6.2 Communication protocol

The pame, type and supported version of the communication interface shall be entered here.
ShOLllad particular device profiles be supported,‘the names and versions shall be entered.
Similarly, any roles the equipment can adopt and any special functionality it can support|shall
also pe described.

5.6.3 Communication variable

The @lesignation of all communication channels, the variables assigned by default to them and
the type of variable shall be entered here.

Example: Communication channel 1, mass flow, analog input

Communicationmnchannel 6, accumulated mass flow, totalizer output

Whefe the measuring”equipment possesses a totalizer output, the means of resetting toggther
with the reset yalue and function shall be described.

5.6.4 Physical layer

The physical layer used by the communication interface shall be described here. This |shall
include the possible baud rate settings, the default baud rate settings, the assigned address
and the means of setting the address.

For wired communication interfaces the means of connection together with the cable
specification shall be described. If appropriate, the fieldbus explosion protection concept
supported by the interface shall be specified.

For optical communication interfaces, the marking, designation and type of optical connection
shall be described together with the operating wavelength and mode.

For wireless communication interfaces, the transmission standard shall be specified together
with the type of antenna used.
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Performance characteristics

General

2024

Specifications regarding for example the accuracy and dynamic behaviour of the measurement
equipment under normal operating conditions and reference operating conditions shall be made

here.

For measurement equipment with a span setting and analogue output, the performance
characteristics concerning accuracy shall be expressed in relation to the span. If one value only
is stated, it shall be applicable to all permitted span settings.

For d
uppe
NOTE|

NOTE
and IH

5.7.2

Inacq

Whe
spec

NOTE|
specif
or nof
struct

5.7.3

Meagd

5.7.4, Hysteresis

Hysteresis, as determined for example by the method described in IEC 61298-2.

5.7.5

Non-
non-i

5.7.6

igital output equipment, characteristics shall be expressed in relation to the readi
I range-limit.

1 For reference conditions, refer to IEC 61298-1.

2 For details on performance testing and presentation of the results, see in particular 1IEC 61298 (all
C 62828 (all parts) as well as the test standards quoted in the normative referencés and bibliography.

Accuracy

uracy, as determined for example by the method described in IEC 61298-2.

e an accuracy class exists for the type of instrument*under consideration, this c3
fied as an alternative.

According to IEC 61298-2, the accuracy of the equipment is adequately expressed by the three qua
edin 5.7.2,5.7.3 and 5.7.4. If desired, accuracy cancalso be expressed in terms of inaccuracy and hystg
-linearity/non-conformity, hysteresis and dead band.“These alternatives are not included at this level
re.

Measured error

ured error, as determined for example by the method described in IEC 61298-2.

Non-repeatability

repeatability;as determined for example by the method described in IEC 61298-2
epeatability is synonymous with repeatability error.

Start-up drift

g or

parts)

n be

ntities
bresis,
of the

The

Start-up drift as determined by for example the method described in IEC 61298-2.

5.7.7

Long-term drift

Long-term drift as determined by for example the method described in IEC 61298-2.

5.7.8

Influence of ambient temperature

Effect of temperature changes on the output signal as determined by for example the method
described in IEC 61298-3.

NOTE

IEC 61298-3 expresses the influence as the average error over the entire ambient temperature range.

also be expressed as a percentage of span over a given temperature span.

It can
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5.7.9

Influence of medium temperature

Effect of changes in medium temperature on the output signal determined and expressed in a
similar manner to the influence of ambient temperature, see 5.7.8.

Where appropriate, for equipment not in direct contact with the process medium, this
information can be given in the form of a derating curve of ambient temperature versus process

temp

5.7.1

erature.

0 Settling time

Settling fime, as defermined by for example the method described in IEC 61298-2.

Synonymous names: rise time; response time.

5.8
5.8.1
The
oper

char
cond

5.8.2

5.8.2,

Insta

perfgrmance of the measuring equipment, shall’be specified here.

5.8.2

Gengral indication of the climatie\conditions, to which the measuring equipment ca
subjgcted during operation (including shutdown), for example expressed by a location or cli
clasg according to IEC 60654~

Alter

exprgssed according. to)JEC 60721-3-x shall be used.

5.8.2

Brief
to ob
outle

Operating conditions
General

hominal range of use, i.e. the conditions under which the measuring equipment c3

ted within its specified accuracy limits and without permanentiimpairment of its oper

cteristics, shall be specified here. A distinction is made between normal oper
tions, operating limits and storage and transport conditions, see Clause 3.

Installation
1 General

|Jlation conditions, in particular any special precautions necessary to obtain the spe

.2 Climate class/Environmental condition class

n be
ating
ating

cified

natively, or in additian, a climate condition class and other environmental condition clg

.3 Installation instructions

instructions, and if appropriate warnings, on the mounting of measuring equipment,

futy (for flow), emitting angle (microwave and ultrasonics) etc.

be
mate

sses

50 as
t and

Fain the best performance from it. These might include orientation, cable length, inle

5.8.2.4 Start-up conditions

Conditions to be upheld at the measuring point to ensure correct start-up of the measurement
equipment. If special precautions must be taken to avoid for example pressure or thermal

overl

oad, these should be stated.

5.8.2.5 Warm-up time

Time required after energising the measuring equipment before its performance characteristics
apply.
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NOTE Although many modern instruments warm up in a matter of seconds, some systems take considerably longer,
for example radiometric level and density measurement or temperature measurement (where the warm-up time is
dependent upon the response time of the complete temperature measuring device including the inset and
thermowell).

5.8.3 Environment
5.8.3.1 General

Environmental conditions under which the measuring equipment can be stored and operated
within its specified accuracy limits and without permanent impairment of its operating
characteristics shall be specified here.

5.8.3.2 Ambient temperature range

Rande of ambient temperatures, within which the measuring equipment is designedto opgrate
within the specified accuracy limits.

Synonhymous names: normal operating temperature, operating temperature, nominal
temperature range, working temperature.

5.8.3/.3 Ambient temperature limits

Extrgme values of ambient temperature, to which the measuring equipment may be subjg¢cted
durinlg operation without permanent impairment of operating.characteristics.

Synonymous names: Limiting temperature range.

5.8.314 Storage and transportation conditions

Conditions under which the measuring equipment may be safely transported and stored.

NOTE| Typical values are storage temperaturg,) transportation temperature as well as any special condlitions
regarding air pressure and humidity.

5.8.3l5 Relative humidity

Rande of relative humidity, within which the measuring equipment is designed to operate Within
the specified accuracy limits.

5.8.3.6 Immunity to temperature change

Ability of the méasuring equipment to withstand given changes in ambient temperature.

NOTE| IEC-60068-2-14 describes tests to simulate both sudden changes (Test Na) and gradual changes (Nb) in
ambiept temperature. IEC 60068-2-14 also specifies how the test(s), together with the conditions, are |to be
presefted.,

Synonymous name: thermal cycling; temperature cycling, resistance to thermal shock.

5.8.3.7 Shock resistance

Ability of the measuring equipment to withstand sudden mechanical loading without permanent
impairment of operating characteristics as for example described in IEC 61298-3.

5.8.3.8 Vibration resistance

Ability of the measuring equipment to withstand sinusoidal vibrations without permanent
impairment of operating characteristics as for example described in IEC 61298-3.
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5.8.3

.9 Electromagnetic compatibility

Electromagnetic compatibility of the measuring equipment expressed as either the results of
the individual tests for example IEC 61000-4 series or conformance to a particular standard, for
example IEC 61326, which incorporates these tests.

Synonymous names: electromagnetic interference, electromagnetic immunity, RFI.

5.8.4 Process

5.8.4.1 General

Allowable process conditions under which the measurement equipment can be operatediwithin
its gpecified accuracy limits and/or without permanent impairment of its¢2operating
chargcteristics shall be specified here.

NOTE| For the purposes of this document, the term wetted part refers not only to parts directly.in contact w(th the
procegs medium, but also to those parts of non-contact measuring equipment that intrude into the process vegsel.
5.8.4,.2 Process temperature range

Permissible range of temperatures for the wetted parts if the measufing equipment is to operate
withip the specified accuracy limits.

5.8.4.3 Process temperature limits

Extrg
subjs

o If
th

5.8.44 Process pressure range

Perm
withi

5.8.4.5 Process pressure’limits

Extrg
subje

NOTE|
on the
Guide

cted without permanent impairment of operating characteristics.

higher temperatures are allowed for short periods, for example for cleaning in pro
en these, together with the permissibledength of time, shall be stated.

issible range of pressures for.the wetted parts, if the measuring equipment is to op
n specified accuracy limits.

me values of pressure, to which the wetted parts of the measuring equipment mg
cted without pérmmanent impairment of operating characteristics.

For températuire measurement, this is not a fixed value. The maximum pressure is dependent for ex
immersjon depth of the thermometer, the process temperature, the viscosity of the medium and the flo
ines for-water and air are sufficient.

me values of temperature, to which the wetted parts of the measuring equipment may be

Cess,

erate

y be

lample
wrate.

5.9

Mechanical and electrical construction

5.9.1

General

The mechanical construction of the measuring equipment shall be specified here. Details shall
be given of all parts of direct relevance to its use, for example process connections, seals,
wetted parts, electrical connections, special cases (special materials, special versions) and
accessories.

5.9.2

Design

Design of the measuring equipment with respect to the manner in which it is installed at the
measuring point. For example, head transmitter or rail-mounted transmitter or 19" plug-in card;
compact transmitter or separated transmitter, etc.
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5.9.3 Dimensions
Principal dimensions of the measuring equipment.

o Dimensions should be expressed at least as "length x breadth x height", and where
appropriate be supported by a dimensional drawing.
e Clearances required for the mounting of the instrument should also be indicated.

o Where several equipment versions are available, dimensions and weight may be presented
together or under 5.9.9, process connection, as appropriate. If necessary, a note to this
effect should be added to 5.9.3, 5.9.4 or 5.9.5.

5.9.A| Weight
g

Weight of the measuring equipment or its component parts.

5.9.5 Material

Materials used in the construction of the equipment, in particular for parts which comg into
contgct with the process or environment.

5.9.6 Electrical connection

Inforination regarding the provisions for electrical connection(s)of the measuring equipment.

NOTE| In addition to the degree and type of protection afforded_by the device enclosure, this might include, for
example, type of terminal, type of cable, cable cross-section, cable gland, galvanic isolation etc. for both signpl and
power]circuits.

5.9.7 Degree of protection

The glegree of ingress protection of the enclosure expressed as an IP rating as per IEC 60529
or other internationally recognised enclosiire classification.

Synonymous names: ingress protection; enclosure classification.

5.9.8 Type of protection

The fype of protection offered by the enclosure against the ignition of a surrounding explpsive
atmogphere, for example EEx ia, Ex d.

5.9.9 Process.connection

Whefe appropriate, the type of process connection(s) used by the measuring equipment,
indicating-nominal diameters, rated pressures and standards.

5.10 L Operability

Details of the design, operating concept, structure and functionality of the human interface shall
be specified here. Operating elements, displays, foreign system interfaces (when allowing
human operation), testing and configuration elements, for example solder bridges,
DIP-switches, re-ranging elements, handheld terminals, auxiliary stations shall be described
here.

Where software can be used for configuration and/or operation, the required version shall be
specified.

NOTE The operability of a device can be assessed and documented as described in IEC 61069-6:1998.
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5.11

Power supply

The permanent or temporary power to be supplied to the measurement equipment in order to
maintain its function, which cannot be taken from the input signal, together with the permissible
tolerances for the power supply, shall be specified here.

Examples:

Electrical power supply:

Voltage

Frequency
Harmonic distortion level (for AC supply)
Residual ripple (for DC supply)

Power consumption

Pneumatic power supply:

Hydr

5.12

Certi
equif
guide

Exanpples are electrical area classification, marine approvals, sanitary approvals, CE mark,

5.13

The i
here

The
leadd

Pressure
Oil and dust content
Dew point of air supply

Air consumption

qulic power supply

Certificates and approvals

lines, approvals and test certificates.

Ordering information

hformation requifed for the procurement of the measurement equipment shall be spe

nformatiof can be given in the form of an ordering table or as a link or QR code®
to an-on-line sizing or ordering process. In all cases, the user shall have, at the mini

infor
coderlﬁ

ficates, approvals and other formal* documentation concerning the measure
ment shall be specified here, for;;example legal requirements, regulations, tech

Cl

ation on the equipment type that has been ordered as well as the associated ordFring

5.14

Documentation

ment
nical

etc.

fied

that
um,

A bibliography of documentation relevant to the measuring equipment shall be specified here,
for example operating manuals, specifications of components and auxiliary equipment etc.

1

QR code is the trade name of a product supplied by Denso Wave Incorporated. This information is given for the

convenience of users of this document and does not constitute an endorsement by IEC of the product named.

Eq

uivalent products may be used if they can be shown to lead to the same results.
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Annex A
(normative)

Classification of features as a function of measuring equipment

Table A.1 shows how the document structure defined in Clause 5 for measuring equipment in
general applies to equipment designed to measure a particular process variable.

A shaded cell indicates that the feature defined for measuring equipment also applies to the
measurement principle concerned.

A hajfched cell indicates that the feature defined for measuring equipment is depe@ upon
outpyit or equipment construction. b‘

Table A.1 — Classification and documentation structure of measurir}q/gquipment

N

/\' e

- =]

£5 o‘b ® ®
g y\.) 5 5 2
35 _ a oy =
© 5 % 4 a £ e
[ E s q>; 2 [ ]
So) i - o [ o

1 Identification \‘</

Document identification

Date of issue

Product type

Product name

Version
Vendor/Manufacturer
\%
Q\
2 Application ) \O
S
<O
3 Function and System Qeg.l,gn

Measuring principle“\ :

Equipment archp@?e

Communicati@\.&gd data processing
N
Dependa@
Rel(ability
Maihtainability
\g/\lﬁtegrity

Q iy
OECUTTTY

4 Input

Measured variable

Measuring range

5 Output

Output signal

Signal on alarm

|
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Measuring
equipment
Flow

Level
Pressure
Temperature
Density

Digital Communication

Performance Characteristics

Accuracy

Measured error

Hysteresis

Non-repeatability

Start-up drift

Long-term drift

Influence of ambient temperature

Influence of medium temperature

Settling time

|

Operating Conditions

8.1

Installation

Climate class/Environmental condition class

Installation instructions

Start-up conditions

Warm-up time $

8.2

Environment \O

Ambient temperature range\.\c\)js~

N
Ambient temperature Iimit€)\

Storage tem peratur&\ :

Relative humidi}xo\‘

Immunity toktw%ératu re change

Shock r’e\Q(-}‘n‘ce

Vibr@vgesistance

N\
5/Igdromagnetic compatibility

\V

8.3

Process

Process temperature range

Process temperature limits

Process pressure range

Process pressure limits
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Measuring
equipment
Flow

Level
Pressure
Temperature
Density

9 Mechanical and Electrical Construction

Design

Dimensions (length x breadth x height)
Weight

Material

Electrical connection

Degree of protection

Type of protection

Process connection

10 Operability

1 Power Supply

12 Certificates and Approvals

13 Ordering Information

Documentation

or analog signals only $
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Annex B
(informative)

Classification of features as a function of measurement principle

B.1 Additional features proposed for flow measurement principles

B.1.1 Overview

Table-B.d-indicates-the additional features for flow measurement devices-Each-measur ent

princjple considered to date is assigned to a column. The document structure and features are
assigned to the rows.

Properties inherited from the process equipment level are indicated by a shaded cell in the
column "Flow equipment". This property applies to all flow measurement principles.

Properties that have not been inherited are indicated by a white cell‘in the column '|Flow
equigment". The measurement principles to which they apply are indicated by a shaded gell in
the appropriate measurement principle column.

Hatched cells indicate a dependency that is explained at the ‘tottom of Table B.1.

Tabl¢ B.1 is followed by a list of features that have beén added to those inherited from the
meaguring equipment level together with instructions on’ what to enter at this point.

Table B.1 — Classification and documentation’structure of flow measuring equipmgent

-
t c °
] ] —
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o ® 8 © © - o = = = o

L = [ : = = 5 Q 0 li":
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1 Identification

Documentridentification

Date ofiissue

Product type

Product name

Version

Vendor/Manufacturer

2 Application
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Inherited features

for all flow equipment
Variable area
Electromagnetic
Ultrasonic

Turbine

Coriolis

Thermal

Positive displacement
Differential pressure

Vortex

Function and System Design

Measuring principle

Equipment architecture

74 L

Communication and data processing N

Dependability

2
/-
~

Reliability N -
’

Maintainability nf\

Integrity \%—U

Security Q) )

N

‘\\C

Input

b
/|

Measured variable /\Q

Measuring range <QV

Output

Output signal

Signal on alarm

Load ~N

Signal resolution \1;\'

O
Low-flow cut-off (-\\
NS

.

\ *

Digital Communim;

N

Performa Flaracteristics

Accurg@‘

I\flfag red error

{Qe\t’eresis

Non-repeatability

Start-up drift

Long-term drift

Influence of ambient temperature

Influence of medium temperature

Influence of Reynolds number

Influence of medium pressure

Settling time
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Inlet and outlet run

Cable length
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8 Operating Conditions
<
8.1 Installation
/)\/
Climate class/Environmental condition -
class
Installation instructions
Start-up conditions
Warm-up time

8.2 Environment

Ambient temperature range

Ambient temperature limits

Storage temperature

Relative humidity

Immunity to temperature change

Shock resistance A

Vibration resistance \,O

Electromagnetic compatibiliQ\C\){~

®

O
8.3 Process Q :

-

Process temper@t@ range

N7 .
Process te ature limits

N\
Proces sure range

Prooé\gressure limits
— -

a of aggregation

HY
eSSty

Viscosity

Conductivity

Reynolds number

Gas content

Limiting flow

Pressure loss

Downstream pressure
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9 Mechanical and Electrical
Construction
Design
Dimensions
(length x breadth x height)
Weight
Material
Electrical connection
Degree of protection
Type of protection
Field coil isolation class
Process connection
10 Operability
11 Power Supply (Y
Lo >
12 Certificates and Approvals @
13 Ordering Information
14 Documentation
&\ For analog signals only
B.1.2 Output
B.1.2.4 Signal resolution

Resolution of the output signal.

B.1.2.2 Low flow cut off

Section of the measurement range, starting at the lower range value, where the output signal
will be equal to the lower range value (zero).

B.1.3 Performance characteristics
B.1.3.1 Influence of Reynolds number

Change in lower range value (zero) and/or span caused by a change in the Reynolds number
of the flow.
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B.1.3.2 Rise time

Rise time for 10 % to 90 % as defined in IEC 61298-2.

B.1.3.3 Influence of medium pressure

Change in lower range value (zero) and/or span caused by a change in the static pressure of
the fluid.

B.1.4 Installation

B.1.4

Portipn of the conduit upstream and downstream of the primary, whose axis is straight and in
which the cross-sectional area and shape are constant.

B.1.4.2 Cable length

Maximum length of the electrical cable between the primary and secondary device.

B.1.5 Process
B.1.8.1 State of aggregation

Permissible state of aggregation of the fluid (for example liquid, gas, steam).

B.1.5.2 Density

Rande of the density of the medium, within which‘a“device will operate within specified accliracy
limitg.

B.1.8.3 Viscosity

Rande of the viscosity of the medium, within which a device will operate within specified
accufacy limits.

B.1.3.4 Conductivity

Minirhum conductivity~of the medium, above which a device will operate within spegified
accufacy limits.

B.1.8.5 Reynolds number

Rande of-the Reynolds number of the flow, within which a device will operate within spetified
accufacy flimits.

B.1.5.6 Gas content

Maximum gas content of a liquid, below which a device will operate within specified accuracy
limits.

B.1.5.7 Limiting flow

Maximum flowrate of the flowmeter, below which no damage to the primary device is to be
expected.

B.1.5.8 Pressure loss

Irrecoverable pressure loss caused by the presence of a primary device in the conduit.
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B.1.5.9 Downstream pressure

Minimum downstream static pressure, above which no damage to the primary device shall be
expected (cavitation).

B.1.6 Mechanical construction — Field coil isolation class

Isolation class of the field coils of the primary device.

B.2 Additional features proposed for level measurement principles

B.2. Overview

Tabl¢ B.2 indicates the additional features for flow measurement devices. Each measuregment
princjple considered to date is assigned to a column. The document structure ahd features are
assigned to the rows.

Properties inherited from the process equipment level are indicated by\a shaded cell in the
column "Level equipment". This property applies to all level measurefment principles.

Properties that have not been inherited are indicated by a white cell in the column "Level
equipment". The measurement principles to which they apply.are indicated by a shaded gell in
the appropriate measurement principle column.

Hatched cells indicate a dependency that is explained\at the bottom of Table B.2.

Tablg B.2 is followed by a list of features that‘have been added to those inherited from the
meaguring equipment level together with instructions on what to enter at this point.

Takhle B.2 — Classification and documentation structure of level measuring equipment

Inherited features for
all level equipment
Hydrostatic
Microwave/radar
Capacitance
Radiometric

Ultrasonic
Vibration

1 Identification

Dacument identification

Date of issue

Product type

Product name

Version

Vendor/Manufacturer

2 Application
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Inherited features for
all level equipment

Hydrostatic

Ultrasonic

Microwave/radar

Capacitance

Radiometric

Vibration

3 Function and System Design

Measuring principle
S ™

Equipment architecture

Communication and data processing

Dependability

Reliability

Maintainability

Integrity

Security

4 Input

Measured variable

Measuring range

Blocking distance

Operating frequency

5 Output

Output signal

Signal on alarm \,O

W\
Load \\C)

Signal resolution

.
@ )
P

6 Digital Commua-ri%a)ion
S

.

A
7 Perfor ce Characteristics

\
AC})_ y

\\@"‘f}gu red error

h " :
FTYSLIETTSIS

Non-repeatability

Start-up drift

Long-term drift

Influence of ambient temperature

Influence of medium temperature

Settling time
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Inherited features for
all level equipment

Hydrostatic

Ultrasonic
Microwave/radar
Capacitance
Radiometric
Vibration

Operating Conditions

8.1

Installation

Climate class/Environmental condition class

Installation instructions

Start-up conditions

Warm-up time

Emission angle

8.2

Environment

Ambient temperature range

Ambient temperature limits

Storage temperature

Relative humidity

Immunity to temperature change

Shock resistance

Vibration resistance

D

N

Electromagnetic compatibility

\O

N |

8.3

Process ‘(\Q

N3
Process temperature rang&_)

Process temperatu rg\&mit‘s

Thermal shock r’q@nce

Process presiuwange

Process Bﬁ;ﬁ}re limits

Visco§m‘

H

C%@t‘i\'/ity

@ére’ctric constant
\\v/

Mechanical and Electrical Construction

Design

Dimensions (length x breadth x height)

Weight

Material

Electrical connection

Degree of protection

Type of protection

Field coil isolation class

Process connection
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Inherited features for
all level equipment
Hydrostatic
Ultrasonic
Microwave/radar
Capacitance
Radiometric
Vibration

10 Operability

11 Power Supply

12 Certificates and Approvals

13 Ordering Information

Documentation

\ For analog signals only
% Dependent upon mode of operation

B.2.2 Input
B.2.2.1 Blocking distance

Distgnce immediately below an ultrasonic*0r radar sensor, within which measurement$ are
technically impossible.

B.2.3.2 Operating frequency

Freqliency at which the measuring equipment operates.

B.2.3 Output - Signal resolution

Resdlution of the output signal.

B.2.4 Performance characteristics — Influence of medium pressure

Charjge indower range value (zero) and/or span caused by a change in the static pressdre of
the fluigd.

B.2.5 Installation — Emitting angle

Solid angle at which radiation is emitted from the source of radiation.

B.2.6 Process
B.2.6.1 Thermal shock resistance

Ability of the measuring equipment to withstand an abrupt change in process medium
temperature.

NOTE Test Nc of IEC 60068-2-14 simulates sudden changes in process medium temperature. IEC 60068-2-14 also
specifies how test conditions are to be presented.
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B.2.6.2 Viscosity

Range of the viscosity of the medium, within which a device will operate within specified
accuracy limits.

B.2.6.3 Conductivity

Minimum conductivity of the medium, above which a device will operate within specified
accuracy limits.

B.2.6.4 Dielectric constant

Rande of the dielectric constant of the medium, within which a device will operate-Within
specified accuracy limits.

B.3 | Additional features proposed for pressure measurement principles

B.3.1 Overview

Tabl¢ B.3 indicates the additional features for flow measurement devices. Each measuregment
princjple considered to date is assigned to a column. The document'structure and features are
assigned to the rows.

Properties inherited from the process equipment level are’indicated by a shaded cell in the
column "Pressure equipment". This property applies to all pressure measurement principles.

Properties that have not been inherited are indicated by a white cell in the column "Presgsure
equigment". The measurement principles to which they apply are indicated by a shaded gell in
the appropriate measurement principle columin:

Hatched cells indicate a dependency that is explained at the bottom of Table B.3.

Tabl¢ B.3 is followed by a list of features that have been added to those inherited from the
meaguring equipment level together with instructions on what to enter at this point.

Table B.3-— Classification and documentation structure
of pressure measuring equipment

Inherited features for
all pressure equipment
Relativilabsolute

1
Differential

1 Identification

Document identification

Date of issue

Product type

Product name

Version

Vendor/Manufacturer
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Inherited features for
all pressure equipment
Relative/absolute

Differential

2 Application

3 Function and System Design

b
4(L’

Measuring principle

Measurement type

Equipment architecture

Communication and data processing A/\’
Dependability x%\o
Reliability B o
Maintainability K/S)
Integrity I_&\v
\ )

Security Q

4 Input N

Measured variable O,

Measuring range

Maximum span O)Q\
Turndown ratio A\

5 Output

Output signal .

Py

Signal on alarm ,.\@

Signal on overl@é"}
Load

.

Output@%;ing

al

N\ L
6 \gfﬁltal Communication

7 Performance Characteristics

Accuracy

Measured error

Dead time

Rise time

Step response time

Time constant

Hysteresis

Non-repeatability
Start-up drift

il fes s =
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Inherited features for
all pressure equipment
Relative/absolute

Differential

Long-term drift

imfroenceofambiernt eriperatare

Influence of medium temperature

Influence of medium pressure

Influence of mounting position

Influence of supply voltage

Influence of load

Settling time

Operating Conditions

Installation

Climate class/Climatic condition class

A
Installation instructions \\\
— NG
Start-up conditions O,
Warm-up time @‘\
Emission angle O
A\
<O
Environment L

. . 0\
Ambient temperature ranges.\

Ambient temperature Iimit})

A\

Storage temperatu

Relative humidi@')\-}

Immunity t/(:@n‘perature change

Shock Fﬁgﬁmce

N
=

Vipz&ﬁh resistance
3

@ctromagneﬂc compatibility

Process

\////////

\

Process temperature range

Process temperature limits

-// /

Thermal shock resistance

Process pressure range

Static pressure range

Process pressure limits

Static pressure limits

Overpressure limits
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9 Mechanical Construction
Besign
Proof pressure A\$
Burst pressure
Dimensions (length x breadth x height) (<1/
. ~I
Weight
*
Material

Sensor fill fluid

Diaphragm material

Electrical connection

Degree of protection

Type of protection

Process connection

10 Operability

11 Power Supply

12 Certificates and Approvals

13 Ordering Information

14 Documentation

For analog signals only

Dependentiupon process connection

B.3.2 Function and system design — Measurement type

Type of measurement performed by the measuring equipment, defined as differential, gauge
(relative) and absolute.

B.3.3 Input
B.3.3.1 Maximum span

Maximum span of the transmitter, specified as a value with associated unit.

NOTE The maximum span defines the maximum calibration range, whereby the calibration range is defined by a
lower range-value (LRV) and upper range-value (URV). The value LRV is greater than or equal to the lower range-
limit (LRL) and the value URYV is less than or equal to the upper range-limit (URL) as specified by the measuring
range.
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In this case, the maximum span might be considered as the normal value and other possible
larger spans might be allowed but as extended values (see examples). The maximum span
could be used to define the reference calibration range.

Examples:

— Differential pressure transmitter

Max. span: 1 000 kPa
Reference range: 0 bar to 1 000 kPa
Extended span: 2 000 kPa (Range 1 000 kPa)
- auge pressure transmitter
ax. span: 1 000 kPa
eference range: 0 bar to 1 000 kPa
Eixtended span: 1 100 kPa (Range: =100 kPa to 1 000 kPa)

with the lower range limit at 15 Pa abs

- solute pressure transmitter

ax. span: 1 000 kPa abs
ference range: 0 kPa abs to 900 kPa abs
Extended range: not applicable

with the lower range limit at Q; Pa abs
B.3.3.2 Turndown ratio

Turnglown is the ratio of the max. span to the calibrated span.

The furndown (TD) can be specified as:

e reference value;
e nprmal range;

e ektended value range(s).

If no [other limitation is implied, the TD values define all allowed calibrations of the transnjitter,
always considering that for any range the URV and LRV shall not exceed URL and/or LRL.

The TD may be adjusted continuously or in discrete steps. In this case, the step changes should
be specified.

Exanpple: Differential pressure transmitter
Reference 'D: 1

Normahrange: 1to 10

Extended range: 0,5to 1; 10 to 30

B.3.4 Output
B.3.4.1 Signal on overload (overrange)

Value assumed by the output signal when the input pressure exceeds the upper and lower
range-limits of the transmitter.

B.3.4.2 Output damping

Range of time parameters, in seconds, which can be set to influence the output response to a
sudden change in input value (63,2 % of final steady-state value).
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B.3.5 Performance characteristics

B.3.5.1 Dead time

Dead

time as defined in IEC 61298-2.

B.3.5.2 Rise time

Rise

time for 10 % to 90 % as defined in IEC 61298-2.

B.3.5.3 Step response time

Step

B.3.5.

Time|

B.3.§

Chan
the fl

B.3.5
Effed

IEC 61298-3.

B.3.§.

Effed

IEC $1298-3.

B.3.5

For d
as dd

B.3.6
B.3.6

Rand
withi

response time as defined in IEC 61298-2.

4 Time constant

constant as defined in IEC 61298-2.

.5 Influence of medium pressure

ge in lower range value (zero) and/or span caused by a change of the static pressy
uid.

.6 Influence of mounting position

t of change in mounting position on the measurement as defined for examp

7 Influence of supply voltage

t of a change in supply voltage .on” the measurement as defined for examp

.8 Influence of load

evices with analogue output signal, effect of a change in output load on the measure|
fined for example in IEG/61298-3.

Operating conditions/process
A Static\pressure range

e of static/pressures, within which a differential pressure transmitter is designed to op
n its spéecified accuracy limits.

re of

e in

e in

ment

erate

B.3.6

3 Stati s

Extreme values of static pressure to which a differential pressure transmitter may be subjected,
without permanent impairment of operating characteristics.

B.3.6.3 Overpressure limits

Peak pressure to which a pressure transmitter may be subjected, without permanent impairment

of op

erating characteristics.
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Mechanical and electrical construction

B.3.7.1 Proof pressure

Design pressure applied to the transmitter to verify structural integrity. No deformation or
leakage is permitted at this pressure and the transmitter shall function normally subsequent to
this test. The exact testing conditions should be stated.

B.3.7.2 Burst pressure

Design test pressure that allows for permanent deformation and leakage, but parts shall remain

assembled-

B.3.7
Fill fl

Sensor.

B.3.7

Material of the separation element, between the process fluid and fill*fluid.

B.4

B.4.1

Tabl¢ B.4 indicates the additional features for flowsmeasurement devices. Each measure
ple considered to date is assigned to a coldmn. The document structure and features are

princ
assig

Prop
colun

Prop
equif

the 4

Hatc

Tabl¢ B.4 is folowed by a list of features that have been added to those inherited fron

meas

.3 Sensor fill fluid

uid used to transmit the process pressure, working on the diaphragm, to‘the meas

4 Diaphragm material

Additional features proposed for temperature méasurement principles

Overview

ned to the rows.
hn "Flow equipment". This property-applies to all temperature measurement principle
ment". The measurement principles to which they apply are indicated by a shaded g
ppropriate measurementprinciple column.

ned cells indicate a dependency that is explained at the bottom of Table B.4.

uring equipment level together with instructions on what to enter at this point.

uring

ment

brties inherited from the process_equipment level are indicated by a shaded cell in the

S.

brties that have not been inherited are indicated by a white cell in the column "Temperpture

ell in

h the
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Table B.4 — Classification and documentation structure of temperature measuring

equipment

Inherjted features for all
tempgrature equipment
TD
L
Thermocouple

1 Identification

T

Document identification

Date of issue

Product type

Product name

Version
Vendor/Manufacturer
2 Application
3 Function and System Design

Measuring principle

A3
Equipment architecture \\

Q

Communication and data processing :\Q“

Dependability A
o N7
Reliability \l\
Maintainability AR
) A4
Integrity ‘

-

A\
\3
Security (@
NS

N
4 Input q$\

Meas ‘Sariable
A\

I\fl(‘aj ring range

\%ﬁsor type

Sensor connection

Insulation resistance

5 Output

Output signal

Signal on alarm

Load

Linearisation

6 Digital Communication

N



https://iecnorm.com/api/?name=2aefcfb505cfdbcd1bf7719533aeed38

- 52—

IEC 61987-1:2024 © |IEC 2024

Inherited features for all
temperature equipment

RTD

Thermocouple

Pertormance Characteristics

Accuracy

Measured error

Hysteresis

G

Non-repeatability

Start-up drift

Long-term drift

Influence of ambient temperature

Influence of medium temperature

Settling time

Rise time

Thermal response time

Operating Conditions

8.1

Installation

Climate class

Installation instructions

Start-up conditions

Warm-up time

Emission angle

8.2

Environmehnt

Ambienttemperature range

Ambient temperature limits

Storage temperature

Relative humiriify

Immunity to temperature change

Shock resistance

Vibration resistance

Electromagnetic compatibility

8.3

Process

Process temperature range

Process temperature limits

Process pressure range

Process pressure limits
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Inherited features for all
temperature equipment

2
aQ
=]
o
(%]
o
£

[a]
| 2
14 [
9 Mechanical and Electrical Construction
Design
Dimensions (length x breadth x height)
L
Weight %
Material l/

Electrical connection

Degree of protection

Type of protection

Process connection

10 Operability

11 Power Supply

12 Certificates and Approvals

13 Ordering Information

Documentation

N\ \ or analog signals only

B.4.2 Input
B.4.3.1 Sensor type

Type|of resistance temperature detector according to IEC 60751 or thermocouple accordipg to
IEC 60584

B.4.2.2 Sensor connection

Type of sensor connection, for example 2-wire, 3-wire or 4-wire for RTD or jack-plug etc for
thermocouple.

B.4.2.3 Insulation resistance

Resistance value measured between all parts of the electric circuit and the sheath at ambient
or elevated temperatures and with a specified measuring voltage.

B.4.3 Output - Linearization

Means used to linearize the input of a resistance temperature detector or thermocouple to
obtain a linear temperature (or temperature-proportional electrical) output.
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Performance characteristics

1 Rise time

Rise time for 10 % to 90 % as defined in IEC 61298-2.

B.4.4

.2 Thermal response time

Thermal response time, 105, in flowing water with a flowrate of 0,4 m/s and in flowing air with a
flowrate of 3 m/s.

B.5

B.5.1

Tabl¢ B.5 indicates the additional features for density measurementy\devices.
urement principle considered to date is assigned to a column. The document structure¢ and
features are assigned to the rows.

meas

Propegrties inherited from the process equipment level are indicated by a shaded cell i
column "Density equipment". This property applies to all density-measurement principles.

Properties that have not been inherited are indicated by a<white cell in the column "Dsg

equif
the a

Hatched cells indicate a dependency that is explained at the bottom of Table B.5.

Tabl¢ B.5 is followed by a list of features that have been added to those inherited fron

meas

Table B.5 — Classification and documentation structure of density measuring equip

Additional features proposed for density measurement principles

Overview

ment". The measurement principles to which they apply are indicated by a shaded o
ppropriate measurement principle column.

uring equipment level together with.iastructions on what to enter at this point.

Fach

h the

nsity
ell in

h the

ment

Inherited features for all
density equipment

Radiometric
Ultrasonic

Oscillation

Refractive index

Identification

Document identification

Date of issue

Product type

Product name

Version

Vendor/Manufacturer

Application



https://iecnorm.com/api/?name=2aefcfb505cfdbcd1bf7719533aeed38

IEC 61987-1:2024 © |IEC 2024

— 55 —

Inherited features for all
density equipment

Oscillation
Radiometric

Refractive index

3 —Function and System Design

Measuring principle

Equipment architecture

/?’ Ultrasonic
44

Communication and data processing

Dependability

Reliability

Maintainability

Integrity

Security

S
7 \/j"v‘)
D]

Input

Measured variable

Measuring range

5 Output

Output signal

Signal on alarm

Load

S
NS

A
6 Digital Communication U

7 Performance C‘I-ré‘al: stics
4

‘A ‘teri
Accuracy @

N
Measur or

Hy,s_t@\s'é

‘nyepeatability

oy Y-,
Lldirt=up urint

Long-term drift

Influence of ambient temperature

Influence of medium temperature

Influence of medium pressure

Settling time
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Inherited features for all
density equipment
Refractive index

Oscillation
Radiometric

npnrnfing Conditions

8.1

Installation

Climate class

/?’ Ultrasonic
44

D
o)

Installation instructions

<

Start-up conditions

B

Warm-up time

Cable length

8.2

Environment

Ambient temperature range

Ambient temperature limits

Storage temperature

Relative humidity

Immunity to temperature change

Shock resistance

Vibration resistance

\_O

ad

Electromagnetic compatibility

S
NS

8.3

Process

A5

Process temperatu r@nde

Process temper;.t@hmits

Process presq\u}:e)range

A
Process @?\Jre limits

State regation

D

L}
\Q@\c’ésity
b

Sds COTIeT

Mechanical Construction

Design

Dimensions (length x breadth x height)

Weight

Material

Electrical connection

Degree of protection

Type of protection

Process connection
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11 Power Supply
12 Certificates and Approvals
13 Ordering Information O
Documentation D

B.5.2

Chan
the fl

B.5.3

The aximal length of the electricalgable between the primary and secondary device.

B.5.4
B.5.4

Perm

B.5.4

Rang

limitg.

For analog signals only

Performance characteristics — Influencelof'medium pressure

ge in lower range value (zero) and/or spanieaused by a change of the static pressdre of
uid.

Installation conditions — Cable*length

Process conditions
A State of aggregation
issible state ofraggregation of the fluid (for example liquid, gas, steam).
.2 Density
e of the density of the medium, within which a device will operate within specified acciiracy

B.5.4.3 Viscosity

The range of the viscosity of the medium, within which a device will operate within specified
accuracy limits.

B.5.4.4 Gas content

Maximum gas content of a liquid, below which a device will operate within specified accuracy
limits.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

MESURE ET COMMANDE DANS LES PROCESSUS INDUSTRIELS -
ELEMENTS ET STRUCTURES DE DONNEES DANS
LES CATALOGUES D’EQUIPEMENTS DE PROCESSUS -
ements de mesure

Partie 1: Structures générigues pour équi

AVANT-PROPOS

La| Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation com|
de| ’'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L’JEE€"Ya pour obj
fayoriser la coopération internationale pour toutes les questions de normalisation dans les domain

osée
et de
s de

I'électricité et de I'électronique. A cet effet, 'I[EC — entre autres activités — publie des 'Normes internationales,

dep Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS)
Gyides (ci-aprés dénommeés "Publication(s) de I'l[EC"). Leur élaboration est confiée(@des comités d’étud

, aux

trgvaux desquels tout Comité national intéressé par le sujet traité peut “participer. Les organisfations
internationales, gouvernementales et non gouvernementales, en liaison aveC-|'IEC, participent égalemept aux
trgvaux. L'IEC collabore étroitement avec I'Organisation Internationale/de “Normalisation (ISO), selop des

copditions fixées par accord entre les deux organisations.

Lep décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la mespre du
popsible, un accord international sur les sujets étudiés, étant donné que‘les Comités nationaux de I'lEC intéfessés

soht représentés dans chaque comité d’études.

Lep Publications de I'lEC se présentent sous la forme desrecommandations internationales et sont ag
comme telles par les Comités nationaux de I'lEC. Tous_les\efforts raisonnables sont entrepris afin que

réées
I'lEC

s’dssure de I'exactitude du contenu technique de ses publications; I'l[EC ne peut pas étre tenue responsaple de

I’éyentuelle mauvaise utilisation ou interprétation qui enest faite par un quelconque utilisateur final.

D4gns le but d’encourager I'uniformité internationalgj.tes Comités nationaux de I'lEC s’engagent, dans tdute la

nales

et|régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationales ou

dants

foyrnissent des services d’évaluation™de conformité et, dans certains secteurs, accédent aux marques de
cophformité de I'lEC. L’IEC n’est responsable d’aucun des services effectués par les organismes de certification

indépendants.

Tous les utilisateurs doivent s’assurer qu’ils sont en possession de la derniére édition de cette publication.

Audcune responsabilité nexdoit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou manda
y gompris ses experts particuliers et les membres de ses comités d’études et des Comités nationaux de
popr tout préjudice ¢ausé en cas de dommages corporels et matériels, ou de tout autre dommage de q

aires,
I'lEC,
elque

nafure que ce soit,\directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépenses

défoulant de la-publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de]
oulau crédit quilti est accordé.

I'IEC,

L’gttention_est attirée sur les références normatives citées dans cette publication. L’utilisation de publidations
référencées est obligatoire pour une application correcte de la présente publication.

jet de
oit de

brevet revendiqué a cet égard. A la date de publication du présent document, I'lEC n’avait pas regu notification
qu’un ou plusieurs brevets pouvaient étre nécessaires a sa mise en application. Toutefois, il y a lieu d’avertir les

responsables de la mise en application du présent document que des informations plus récentes
susceptibles de figurer dans la base de données de brevets, disponible a I'adresse https://patents.iec.ch.
ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de brevet.

sont
L'IEC

L'IEC 61987-1 a été établie par le sous-comité 65E: Les dispositifs et leur intégration dans les
systémes de I'entreprise, du comité d’études 65 de I'l[EC: Mesure et commande dans les
processus industriels. Il s'agit d'une Norme internationale.

Cette seconde édition annule et remplace la premiére édition parue en 2006. Cette édition
constitue une révision technique.
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) Ajout d’un paragraphe "Communication numérique" a I'Article 5, afin de permettre une

description plus détaillée des propriétés d’une telle interface;

b) Alignement des en-tétes d’articles sur ceux du dictionnaire de données communes (CDD —

Common Data Dictionary) de I'lEC, comme cela est décrit dans I'introduction.

Le texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote

65E/1113/FDIS 65E/1136/RVD

Le ripport de vote indiqué dans le tableau ci-dessus donne toute information sun lé vote ayant

abou
La lapgue employée pour I’élaboration de cette Norme internationale est\’anglais.
La vgrsion frangaise de la norme n'a pas été soumise au vote.

Ce dpcument a été rédigé selon les Directives ISO/IEC, Parti€ 2, il a été développé selo
Diredtives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles
www(iec.ch/members_experts/refdocs. Les principaux dypes de documents développés
I'IEC|sont décrits plus en détail sous www.iec.ch/publications.

Une |iste de toutes les parties de la série IEC 61987, publiées sous le titre général Mesy
commande dans les processus industriels —-Eléments et structures de données dan
catalpgues d’équipements de processus, sefrouve sur le site web de I'lEC.

Le cgmité a décidé que le contenu de ce.document ne sera pas modifié avant la date de st3
indigpée sur le site web de I'lEC sous webstore.iec.ch dans les données relatives au docu
rechgrché. A cette date, le document sera

i a son approbation.

—

gconduit,
slipprimé, ou

revise.

n les
sous
par

re et
5 les

bilité
ment
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INTRODUCTION

Ces derniéres années, lI'industrie a pris conscience du fait que la transposition d’'une forme a
'autre des données relatives aux équipements de mesure entraine une perte de temps et
d’efforts considérable. Les données techniques d’un instrument peuvent, par exemple, exister
chez le fabricant sous forme de deux ensembles de données distincts pour une présentation
sur papier et une présentation électronique: I'utilisateur final exige a peu prés les mémes
données pour les normes de travaux, les bases de données d’ingénierie ou les bases de
données commerciales. Dans la plupart des cas, les données ne peuvent toutefois pas étre
réutilisées automatiquement, car chaque application a son propre format de stockage particulier
de données.

Le cpntenu des descriptions de produit elles-mémes constitue un second probiéme qui
empéche la réutilisation des données techniques. Les fabricants ne s’accordent guére sur les
informations qu’il convient qu’une fiche de données techniques contienne, la maniere dpnt il
convient de I'organiser ou comment il convient de présenter les résultats, panexemple [ceux
d’esdais de qualités de fonctionnement particuliers. Un utilisateur fina) ‘qui transférg ces
informations dans une base de données identifie toujours des lacunes et des interprétdtions
exclysives qui rendent la tache plus difficile.

La présente partie de I'|EC 61987 vise a résoudre ces problémes en définissant une strugture
générique et son contenu pour les équipements de mesure et d¢ eommande dans les procgssus
indugtriels. Elle s’appuie sur I'hypothése selon laquelle, pour, uné classe donnée d’équipements
de mesure (par exemple: les équipements de mesure de la)pression, de la température qgu du
débit| électromagnétique), un ensemble de structures et de caractéristiques de produit
non gxclusives peut étre spécifié. Les documents quiyen résultent peuvent non seulement étre
échahgés de maniére électronique, mais également étre présentés sous une forme facilement
compréhensible pour une utilisation humaine.

La présente partie de I'lEC 61987 est applicable aux catalogues électroniques d’équipements
de mpsure de processus. La structure contient également un grand nombre de caractéristiques
de pfoduit qui sont communes aux équipements de mesure avec sortie binaire. De méme,
I’Annexe B a été établie en vue d’'une normalisation future.

La pnésente partie de 'lEC 61987 n’est pas destinée a remplacer des normes existantes, [mais
plutét a servir de document'guide pour toutes les futures normes qui sont concernées par les
spécifications des équipements de mesure de processus. Il convient que chaque révision d’'une
normle existante tienne compte des structures et des caractéristiques de produit définjes a
I’Arti¢le 5 ou qu’ellefoceuvre a une harmonisation.

L’Annexe A cofitient une vue d’ensemble sous la forme de tableaux de la classification et|de la
strucfure du'catalogue des équipements de mesure de processus. L’Annexe B contieni des
tablepux avec une sous-classification supplémentaire pour des variables mesurées spécifiques.

Dan mestre—tt—PosSs —d rts—tssts—de—rormes internationates—ont été
utilisés pour désigner les caractéristiques de produit dans les structures. Conformément a
I'ISO 10241, I'Article 3 contient une liste de termes, de définitions et de sources.

Les documents créés conformément a la norme sont structurés. Un moyen possible d’échanger
des informations structurées exemptes d’informations de mise en page est donné par le langage
normalisé de balisage généralisé (SGML - standard generalized mark-up language, voir
I'ISO 8879) ou par le langage extensible de balisage (XML — extensible mark-up language) qui
en dérive.
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La présente partie de 'l|EC 61987 peut également servir de base a I’organisation des propriétés
(types d’éléments de données) conformes a I'lEC 61360 ou a I'lSO 13584. Cette configuration
exige que les caractéristiques qui, dans la présente partie de I'lEC 61987, peuvent étre des
unités textuelles, des représentations graphiques et des tableaux, etc., soient décomposées
en propriétés (types d’éléments de données) conformes auxdites normes. Par exemple, une
étendue serait exprimée par une limite inférieure d’étendue (LRL — lower range-limit) et une
limite supérieure d’étendue (URL — upper range-limit), avec I'unité de mesure, les dimensions
(L x B x H) sous la forme de trois éléments séparés, longueur, largeur et hauteur avec 'unité
de mesure, ou une courbe de déclassement comme une série appropriée de paires d’éléments
de données.

I'ISO
donn
les d
telles

DepJ
réalig
I"autg
I'EC

entrées et sorties,

d’infr

Pour
révis

L’éla

proppsée dans

comrf
a été
Pour
En d
élect

O O C O d U O- d U O-

erne le modéle de données et la bibliotheque associée de données de réfe
15926-4), par exemple, telle qu’utilisée pour la structure de classification Vi
l&lement, elle est également alignée sur la norme pour 'Echange des données de m
oduit (STEP — standard for the exchange of product model data) Le modé&le de do

5 définitions de I'ISO 10303-221 utilisent la bibliothéque de données’de référeng

e qui
ence
itée.

pdéle

nées
e de

15926-4 TS en tant que "bibliothéque". La norme actuelle peut reproduire les champs de

ges selon I'ISO 10303-221, y compris, par exemple, les données de, structure de prq
bnnées dimensionnelles, les données de connexion électrique et’les propriétés de pr
que I’étendue de mesure ou l'alimentation électrique.

is la publication de I'Edition 1 (2006) du présent documént,”de nombreux travaux o]
és dans le cadre de l'élaboration du CDD de I'lEC%pour les équipements destin
matisation des processus industriels. Ces travauy, publiés en tant qu’autres partig
61987, couvrent non seulement les appareils de'miesure qui comportent de nombrg
mais également les éléments” de contréle finaux, les dispg
astructure et, a I'avenir, les analyseurs de progessus.

cette raison, le titre de la présente normé&’a été modifié et le domaine d’application
B pour refléter le contenu actuel de I’'ensemble de la série de normes IEC 61987.

boration du CDD de 'lEC a soulevé un certain nombre de questions concernant la stru
le présent doeument, en particulier ['attribution d’une interfacg
hunication numérique a la sortie. Bien que cet élément ne soit pas strictement incorrg
estimé que les propriétés.d’une telle interface peuvent étre mieux décrites séparér
cette raison, un article\®"Communication numérique" a été ajouté a la présente Editi
utre, l'article "Construction mécanique" a été renommé "Construction mécaniqy
rique" afin de refléter son véritable contenu.

Le paragraphe "lnfermations de commande" ne constitue pas un bloc distinct dans le CD

I'lEC
d’un
de I
égale

car les_propriétés qui y figurent sont réputées décrire le type et I'instance particy
dispositif_.deja acheté. Pour un processus de commande qui utilise les propriétés du
IEC/ les informations nécessaires sont extraites de [I'"ldentification" qui comgp
mentiles informations de commande.

duit,
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liere
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Le paragraphe "Certificats et agréments" figure a la fois dans la liste des propriétés de I'appareil
(0112/2///61987#ABC156) et en tant qu’aspect de I'appareil dans la rubrique "documents de
I"appareil fournis" (0112/2///61987#ABH517). Les informations contenues dans la rubrique
"Documentation” y figurent également.

Lors de I’élaboration de I'actuelle édition du présent document, tous les termes et définitions
ont été vérifiés et, le cas échéant, les références ont été mises a jour. Depuis la publication de
I'Edition 1 en 2006, plusieurs normes ont été annulées. Lorsqu’aucune source alternative
appropriée n’a été identifiée, une note a cet effet a été ajoutée, mais le terme et la définition
d’origine sont restés inchangés.
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MESURE ET COMMANDE DANS LES PROCESSUS INDUSTRIELS -
ELEMENTS ET STRUCTURES DE DONNEES DANS
LES CATALOGUES D’EQUIPEMENTS DE PROCESSUS -

Partie 1: Structures génériques pour équipements de mesure

1 omaine d’application

La présente partie de I'IEC 61987 définit une structure générique dans laquellg les
caragtéristiques de produit des appareils de mesure dans les processus industriels doivent étre
agengées, afin de faciliter la compréhension des descriptions de produit lors de) leur transfert
d’'ung partie a I'autre. Elle s’applique a la production des catalogues fournis parlle fabricant de
tels dispositifs et aide I'utilisateur a formuler ses exigences.

Le pnésent document sert également de document de référence a toutes-les futures normds qui
sont concernées par les équipements de mesure de processus.

En outre, le présent document fournit également une structdre de base pour la production
d’autres normes, qui énumeére les propriétés des équipements de commande de processug, par
exeniple, pour les actionneurs et les dispositifs d’infrastructure.

2 Reéférences normatives

Les documents suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou partie
de lgur contenu, des exigences du présent document. Pour les références datées, seule
I’éditlon citée s’applique. Pour les référenices non datées, la derniére édition du documept de
référence s’applique (y compris les éventuels amendements).

IEC 60529:1989, Degrés de protection procurés par les enveloppes (Code IP)
IEC $0529:1989/AMD1:1999
IEC $0529:1989/AMD2:2013

IEC 60654-1:1993, ,Appareils de mesure et de contrble des procédés — Conditions de
fonctjonnement — Partie 1: Conditions climatiques

IEC 60721-3((toutes les parties), Classification des conditions d’environnement — Classifi¢ation
des droupes-de parametres environnementaux et de leurs sévérités

IEC 60 Iskriels

IEC TR 61000-1-1:2023, Electromagnetic compatibility (EMC) - Part1: General -
Section 1: Application and interpretation of fundamental definitions and terms (disponible en
anglais seulement)

IEC 61069 (toutes les parties), Mesure, contréle et automatisation des processus industriels —
Evaluation des propriétés du systéme a des fins d’évaluation du systéeme

IEC 61298 (toutes les parties), Dispositifs de mesure et de commande de processus —
Méthodes et procédures générales d’évaluation des performances

IEC 61326 (toutes les parties), Equipements électriques de mesure, de contréle et de
laboratoire — Exigences CEM
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IEC 61987-11, Mesure et contrble des procédés industriels — Structures et éléments de
données dans les catalogues d’équipements de traitement — Liste des propriétés (LOP) des
équipements de mesure pour ’échange électronique de données — Structures génériques

ISO 3511-1:1977, Fonctions et instrumentation pour la mesure et la régulation des processus
industriels — Représentation symbolique — Partie 1: Principes de base

3 Termes et définitions

Pour les besoins du présent document, les termes et définitions suivants s’appliquent.

L’'ISQ et I'IEC tiennent a jour des bases de données terminologiques destinées a étre.util{sées
en ngrmalisation, consultables aux adresses suivantes:

o |EC Electropedia: disponible a I'adresse https://www.electropedia.org/

e PJateforme de consultation en ligne ISO: disponible a 'adresse https://Www.iso.org/obp

3.1
exactitude
imprgcision
<d’un appareil de mesure> qualité qui caractérise I'aptitude duh-appareil de mesure a dqnner
une Yaleur indiquée proche d’une valeur vraie de la valeur ‘meésurée dans les conditions de
référence

Note 1 a I'article: Ce terme est utilisé dans I'approche "valeur ytaie".

Note 3 a I'article: L’exactitude est d’autant meilleure que 1a'valeur indiquée est plus proche de la valeul vraie
corregpondante.

Note 3 a l'article: L’imprécision, telle que définie dans I'lEC 61298-2, inclut les erreurs de non-linéarité, d¢ non-
répétgbilité et d’hystérésis.

Note 4 a l'article: L’exactitude peut étre exprimée en pourcentage de la valeur lue, de I'étendue ou de I'étendue
complgte, etc. ou en valeur absolue.

[SOURCE IEC 60050-311:—,.:341-06-08, modifié — "valeur mesurée" au lieu de "mesurapde”,
"dans des conditions de référence" ajouté, Notes 3 et 4 ajoutées]

3.2
clasge d’exactitude
catégorie d’appareils'de mesure ou de composants de ces appareils, qui doivent tous satigfaire
a un lensembles/de spécifications concernant l'incertitude

[SOURCE-IEC 60050-311:—, 311-06-09 modifié — "ou de composants de ces appareils" ajputé]

3.3
température ambiante

température mesurée en un point représentatif dans I'environnement local, y compris
I’équipement de production de chaleur adjacent, dans lequel I'’équipement de mesure et de
commande fonctionne normalement, est stocké ou transporté

VOIR: 3.15
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3.4

limites de température ambiante

valeurs extrémes de la température ambiante auxquelles un dispositif peut étre soumis sans
dégradation permanente des caractéristiques de fonctionnement

Note 1 a I'article: Les caractéristiques des qualités de fonctionnement peuvent étre dépassées dans la plage située
entre les limites du fonctionnement normal et les limites de température de fonctionnement.

VOIR: 3.3, 3.33

3.5

plage-de-températures—ambiantes
plage des températures ambiantes dans laquelle un dispositif est congu pour fonctionner [dans
les lilnites d’exactitude indiquées

VOIR: 3.31, 3.33

3.6
signal analogique
signdl dont chaque parameétre informationnel représente directement la grandeur varjiable
respegctive

Note 1 a I'article: Un signal analogique peut étre un signal continu ou discret’ainsi qu’un signal a temps contjnu ou
a temps discret. Exemples: la pression dans un élément de commande final pneumatique avec pargmeétre
informlationnel continu et a temps continu (valeur de la pression) ainsi qu’un signal impulsionnel modulé en p@sition
commeg signal de sortie d’un régulateur informatisé.

[SOURCE: IEC 60050-351:2013, 351-41-24]

3.7
signal binaire
signdl discret dont chaque paramétre infoekmationnel peut prendre une de deux valeurs

[SOURCE: IEC 60050-351:2013, 351>41-21]

3.8
clasge climatique
condjtions climatiques, c'est-a-dire température, pression et humidité ambiantes, auxqyelles
I’équ|pement de mesure, peut étre soumis lors du fonctionnement (arrét y compris), le transport
et le stockage (sur terre ou sur mer)

3.9
degrg de protection
nivegu de€ protection procuré par une enveloppe contre I'accés aux parties dangereuses, cpntre
la péEétration de corps solides étrangers et/ou contre la pénétration de I'eau et vérifié par des

méthbedes—d-essain

]

[SOURCE: IEC 60529:1989, 3.3]

3.10

shreté de fonctionnement

mesure dans laquelle un systéme est censé exécuter une fonction exigée dans des conditions
données, a un instant donné ou pendant un intervalle de temps donné, lorsque les ressources
externes exigées sont fournies

[SOURCE: IEC 61069-1:2016, 3.1.22]
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3.1

dispositif

élément matériel ou assemblage d’éléments matériels destiné a remplir une fonction
déterminée

Note 1 a I'article: Un dispositif peut faire partie d’'un dispositif plus important.

[SOURCE: IEC 60050-151: 2001, 151-11-20]

3.12
signal numérique
signd nt 1€ par Te Informationnel represen T ur varia respective iere

codép sous forme de symbole d’'un ensemble de caractéres

Note 1 a l'article: Dans la plupart des cas techniques, un signal numérique est discret et & temps.discret.
Note 3 a I'article: Un signal numérique nécessite un accord sur le code entre I'émetteur et leffecepteur du signal.

Note 3 a I'article: Dans de nombreux cas techniques, les symboles peuvent étre interprétés comme des nomjbres.

[SOURCE: IEC 60050-351:2013, 351-41-25]

3.13
dérive
changement de [lindication d’'un systéme de mesure,~généralement lent, continu,| pas
nécepsairement dans le méme sens et non lié a un changement de la grandeur mesurée

[SOURCE: IEC 60050-311:—, 311-06-13, modifié_ ~ "mesurande"” remplacé par "grandeur
mesyrée"]

3.14
compatibilité électromagnétique
aptityde d’'un équipement ou d'un\vsysteme a fonctionner dans son environngment
électfomagnétique de fagon satisfaisante et sans produire lui-méme des perturbations
électromagnétiques intolérables.pour tout ce qui se trouve dans cet environnement

[SOURCE: IEC 60050-161:1990, 161-01-07]

3.15
condition d’environnement
caragtéristique del*environnement qui peut influer sur le fonctionnement d’un dispositif ou d’'un
systgme

Note 1 a l'article: Des exemples de conditions d’environnement sont la pression, la température, I'humidifé, les
rayonmements, les vibrations.

[SOURCE: IEC 60050-151:2001, 151-16-03, modifié ]

3.16

classe de condition d’environnement

séquence de caracteres alphanumériques désignant un ensemble de conditions
d’environnement auxquelles I’équipement est ou peut étre soumis pendant son fonctionnement

Note 1 a l'article: La série IEC 60721 définit des classes pour les influences climatiques, mécaniques et autres
influences environnementales.
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3.17

influence environnementale
variation de la sortie d’un instrument provoquée uniquement par I'écart d’'une des conditions
d’environnement spécifiées par rapport a sa valeur de référence, toutes les autres conditions
étant maintenues constantes

VOIR: 3.21, 3.39

3.18

équipement
matériel

appa
princ

paux d’une installation, ou ensemble des dispositifs nécessaires a I'accomplisse

d’une tache particuliere

Note 1 a I'article: Des exemples d’équipement ou de matériel sont un transformateur de puissanee, I’équip|
d’une sous-station, un équipement de mesure.

[SOYRCE: IEC 60050-151:2001, 151-11-25]

3.19

hystérésis
propiiété qu’a un instrument ou un appareil de mesurage de donhnet différentes valeurs de s

pour
succ

pssivement

[SOURCE: IEC 61298-2:2008, 3.11]

3.20
influ

ence de la température ambiante

variafion du zéro (valeur inférieure de la plage) et/ou de I'’étendue provoquée par une vari

de la

température ambiante par rapportza’la température de référence jusqu’aux limites

plage de températures ambiantes-\indiquée dans les spécifications de qualités

fonct

onnement

VOIR: 3.17

3.21
gran

deur d’influence

grandleur qui n’est(pas I'objet de la mesure et dont la variation affecte la relation

I'indi

cation et |la meésure

[SOYRCE: IE€ 60050-311:—, 311-06-01]

3.22

sitifs
ment

ement

ortie

les mémes valeurs d’entrée selon le sens dans lequel ¢e€s derniéres ont été appliquées

ation
de la
de

entre

intégrité
garantie fournie par le systeéme que les taches sont exécutées correctement, sauf mention d’'un
quelconque état dans le systéme susceptible d’entraver cette exécution

[SOURCE: IEC 61069-1:2016, 3.1.37]

3.23

dérive a long terme

dériv

e de la sortie surveillée pendant 30 jours, a 90 % de l'intervalle

[SOURCE: IEC 61298-2:2008, 7.2, modifié — paragraphe condensé]


https://iecnorm.com/api/?name=2aefcfb505cfdbcd1bf7719533aeed38

-72 - IEC 61987-1:2024 © |EC 2024

3.24

maintenabilité

aptitude d’une entité, dans des conditions données d’utilisation, a étre maintenue ou rétablie
dans un état dans lequel elle peut exécuter une fonction exigée, lorsque la maintenance est
réalisée dans des conditions données et au moyen de procédures et de ressources déclarées

[SOURCE: IEC 61069-1, 3.1.39]

3.25

erreur mesurée
valeur positive ou négative la plus élevée de I’erreur de |la valeur moyenne, mesurée en montant
ou enj descendant, a chaque point de mesure

[SOURCE: IEC 61298-2:2008, 3.7, modifié — "s" supprimé dans "erreur" et "valeur"]

3.26
varigble mesurée
grandleur que I'on veut mesurer

[SOURCE: ISO/IEC Guide 99:2007, 2.3 — modifié — terme modifié our refléter 'usage dans la
technologie de commande, notes a I'article supprimées]

3.27
appareil de mesure

instrument de mesure
dispgsitif destiné a étre utilisé pour faire des mesuresyseul ou associé a des dispositifs annexes

[SOURCE: IEC 60050-311:—, 311-03-01]

3.28
étendue de mesure
plage des valeurs définie par les deux valeurs extrémes entre lesquelles une variable peut étre
mesyrée avec la précision spécifiée

Note 1 a l'article: Les valeurs extrémes sont habituellement appelées la limite supérieure d’étendue et la|limite
inférigure d’étendue.

[SOURCE: IEC 60050-351:2013, 351-48-11]

3.29
pringipe de mesure
phénpmeéne-ou processus servant de base a un mesurage

Note 1 alarticle: Le principe de mesure peut étre un phénomene physique, chimique ou biologique.

[SOURCE: ISO/IEC Guide 99:2007, 2.4, note de I'ISO/IEC Guide 99:2007, 2.3 retenue de
préférence aux notes actuelles]

3.30

non-répétabilité

erreur de répétabilité

différence algébrique entre les valeurs extrémes obtenues en effectuant un certain nombre de
mesures consécutives de la valeur de sortie pendant une courte période, pour la méme valeur
d’entrée dans les mémes conditions de fonctionnement, en allant dans le méme sens, pour des
balayages de toute I’étendue

Note 1 a l'article: Elle s’exprime généralement en pourcentage de l'intervalle et ne comprend ni I'hystérésis ni la
dérive.
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3.31

domaine nominal d’utilisation
domaine des valeurs spécifiées qu'une grandeur d’influence peut prendre sans que la variation
dépasse des limites spécifiées

[SOURCE: IEC 60050-311:—, 311-07-05]

3.32

conditions normales de fonctionnement
ensemble des conditions de fonctionnement dans lesquelles un dispositif est congu pour

fonct

onner dans les limites de qualités de fonctionnement spécifiées

3.33

cond
cond
dispd

Note

ambia
(tensi
les va

[sou

3.34
limit
ense

dégradation permanente des caractéristiques de fonctionnement

Note 1
région

Note 4
exiger

Note J

3.35

grandleur variable enregistrable d’'un systéme, influencée seulement par le systeme e

varia
[SOU

3.36
qual

itions de fonctionnement

tions auxquelles est soumis un dispositif, a I’exclusion des variables_{raitées p
sitif

a l'article: Les exemples des conditions de fonctionnement incluent la pressioh,ambiante, la tempé&
hte, les champs électromagnétiques, la gravité, l'inclinaison, les variations-de I'alimentation éled

n, fréquence, harmoniques), le rayonnement, le choc et la vibration. Il convient)de prendre en considé
iations statiques et dynamiques dans ces conditions. (Voir '|EC 60654 (toGtes'les parties)).

RCE: IEC 60050-351:1998, 351-18-33, modifié — Note ad’article ajoutée]

bs d’utilisation
mble des conditions de fonctionnement auxquellés un dispositif peut étre soumis

a l'article: En général, les caractéristiques des\qualités de fonctionnement ne sont pas énoncées p
située entre les limites des conditions normales-de fonctionnement et les limites d’utilisation.

a l'article: Lorsqu’il retourne dans les limiites des conditions normales de fonctionnement, un disposit
des ajustements qui rétablissent des qualités de fonctionnement normales.

al'article: Les conditions limites/peuvent étre différentes pour le stockage, le transport et le fonctionng

varijfi)le de sortie

les d’entrée

RCE: IEG60050-351:2013, 351-41-07]

tés' de fonctionnement

ar le

rature
trique
ration

sans

our la

f peut

ment.

ses

carad

lues

térictiqupc définissant I’npfihldp dun nppnrpil de mesure a assurer les fonctions vol

[SOURCE: IEC 60050-311:—, 311-06-11]

3.37

source d’alimentation
source primaire, habituellement le secteur alternatif, dont I'énergie du systéme est dérivée

3.38

alimentation électrique
unité séparée qui peut convertir, redresser, réguler ou modifier autrement la forme d’énergie
de la source d’alimentation pour fournir I’énergie appropriée pour un systéme ou pour des
éléments d’un systéme pour le mesurage et la commande
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condition assignée de fonctionnement
condition de fonctionnement qui doit étre satisfaite pour qu’un instrument de mesure ou un
systéme de mesure fonctionne conformément a sa conception

Note 1 a l'article: Les conditions assignées de fonctionnement spécifient généralement des intervalles de v
pour la grandeur mesurée et pour les grandeurs d’influence.

[SOURCE: ISO/IEC Guide 99:2007, 4.9]

3.40

2024

aleurs

con
cond
cond
comg

Note
et des|

Note 2
mesur

;t;UII dc fUII\;t;UIIIIGIIIGIIt dc Iéfélcll\oc

ition de référence

tion d’utilisation prescrite pour évaluer les performances d’'un systéme de mesure.ou
arer des résultats de mesure

al'article: Les conditions de fonctionnement de référence spécifient des intervalles de valeurs du mesy
grandeurs d’influence.

a l'article: Dans I'lEC 60050-300, Vocabulaire électrotechnique international/= *Mesures et apparg
e électriques et électroniques, définition 311-06-02, le terme "condition de référence" désigne une col

de fonctionnement dans laquelle I'incertitude de mesure instrumentale spécifiée est la plus petite possible.
[SOURCE: ISO/IEC Guide 99:2007, 4.11, modifié — "appareil~de mesure" supprimé
définjtion]

3.41

fiabilité

aptityde d’une entité a effectuer une fonction regquise pendant une durée donnée dans

cond
[SOU

3.42
temp
pour

tions de fonctionnement spécifiées

RCE: IEC 61069-1:2016, 3.1.50]

s de montée
une réponse a un échelon;:durée de l'intervalle de temps compris entre I'instant

pour

rande

ils de
dition

e la

des

bu la

variaple de sortie atteint un pourcentage spécifié et faible de la différence entre la valeur finale

et la
fois

Note 1

valeur initiale en régime-établi et I'instant ou cette méme variable atteint pour la pref
n pourcentage spécifié et fort de cette méme différence de régime établi

a l'article: Les valeurs conventionnelles sont comprises entre 5 % et 95 % ou entre 10 % et 90 %.

niére

[SOURCE: IEC.61298-2:2008, 3.14, modifié — définition modifiée et Note 1 a I'article ajoutée]
3.43

sareté
assuranee—fourpie—par—uhn—systeme—de—sa—capacité—de—refusertoute—entrée—necorrecte—ot

acces non autorisé

[SOURCE: IEC 61069-1:2016, 3.1.57]

3.44

durée d’établissement
intervalle de temps entre la variation progressive de la variable d’entrée et I'instant ou la
différence entre la réponse a un échelon et sa valeur en régime établi est plus petite que la
tolérance de la valeur transitoire

[SOURCE: IEC 60050-351:2013, 351-45-37, modifié — définition modifiée]

tout
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3.45

choc

mouvement non périodique soudain provoqué par un coup, un impact, une collision, une
percussion ou un ébranlement violent ou une secousse

Note 1

a l'article: 1l existe deux méthodes pour mesurer le choc

a) la premiére consiste a spécifier une valeur de I'accélération ou de la décélération, ainsi que sa durée;

b) la seconde consiste a spécifier une hauteur de chute libre sur une surface plate spécifiée.

3.46

signal

grandleur physique variable dont un ou plusieurs parametres sont porteurs d’informations

conc

Note

[SOU

3.47

inter|
diffén
I’éten

[sou

3.48

signal normalisé

sign3

Exem
3.49
dériV
dériv

[sou

3.50
cond
cond
cons

VOIR

brnant une ou plusieurs grandeurs variables

a l'article: Ces paramétres sont appelés "parameétres informationnels”.

RCE: IEC 60050-351:2013, 351-41-17]

valle (de mesure)
ence algébrique entre les valeurs de la limite supérieure eth)de la limite inférieud
due de mesure

RCE: IEC 60050-311:—, 311-03-13]

| dont la valeur inférieure et la valeur supérieure de la plage sont normalisées

les: 4 mA en courant continu a 20 mA en courant continu; 20 kPa a 100 kPa.

e au démarrage
e de la sortie surveillée pendant 4 h aprés la mise sous tension

RCE: IEC 61298-2:2008, 7.1, modifié — paragraphe condensé]

itions de stockage et de transport
tions spécifiées auxquelles un dispositif peut étre soumis entre le moment (
ruction etle-moment de I'exploitation

:3.14

Note 1

aN'article: Pendant le stockage et le transport, le dispositif est inopérant et convenablement protég§

e de

e la

et/ou

emballé pour satisfaire aux limites de condition spécifiées, de sorte que le dispositif ne soit pas endommagé ou ne
subisse pas de dégradation de ses qualités de fonctionnement.

3.51

température de stockage
température ambiante a laquelle un dispositif peut étre soumis entre le moment de la
construction et le moment de I’exploitation

VOIR: 3.1
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3.52

temps de réponse thermique

temps nécessaire pour qu’'un thermomeétre atteigne un pourcentage spécifié d’une variation
échelonnée en température

Note 1 a I'article: Pour spécifier le temps de réponse, il est nécessaire de déclarer les éléments suivants:

a) le pourcentage de la réponse, généralement t0.9, t0.5, ou t0.1, qui indique le temps pour 90 %, 50 % ou 10 % de

la réponse.
b) le milieu d’essai et ses conditions de débit doivent étre spécifiés (généralement de I’eau en circulation et/ou un
flux d’air).
[SOL RO 1O onN704-900N29 2 49 PN H P4 Naot 51 il H +A 1
INULL. TILU UUT VU T.2 Voo, V. T4, TTTUUTITC INULTCO Aa T Aalrlrvic GJUULUUOJ

3.53
mode de protection
ensemble de mesures particuliéres appliquées a un matériel pour empécher linflammiation
d’'ung atmosphére explosive environnante

[SOURCE: IEC 60050-426:2020, 426-01-02]

3.54
vibrdtion
mouvyement périodique, alternatif et/ou de rotation, habitu€llement avec une fréquence
fondamentale bien définie

Note 1 a l'article: Un exemple typique est la vibration des machines tournantes.

3.55
résigtance aux vibrations
plage de vibrations sinusoidales d’'une sévérité donnée que I'appareil de mesure peut supgorter
sans|altération permanente de ses caractéristiques de fonctionnement

Note 1 a l'article: La sévérité est déterminee" par quatre parametres: la fréquence, la portée, I'amplitude|de la
vibration et la durée de la charge.

Note 3 a l'article: Le terme est dérivé\du contenu de I'lEC 60068-2-6.

3.56
durép de préchauffage
duré¢ comprise entre'l'instant ou I'alimentation est mise sous tension, et 'instant ou I'appareil
de mesure est en état' d’étre utilisé, comme spécifié par le constructeur

[SOYRCE: IEC,60050-311:—, 311-03-18]

3.57
régldgedu zéro
moyens prévus dans un appareil donné pour générer un décalage paralléle de la relation entre
entrée/sortie

[SOURCE: IEC 60873-1:2003, 3.9]

4 Métadocuments

4.1 Généralités

Un métadocument est un document qui décrit comment d’autres documents doivent étre créés
et structurés pour un but particulier, en I'occurrence pour I'échange des données de catalogue
de produits.
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Les métadocuments dans la présente partie de I'l|EC 61987 décrivent les structures (articles)
et les caractéristiques non inclusives des produits (descriptions textuelles, tableaux,
diagrammes, photographies, ou propriétés simples) d’'une classe d’équipement de mesure de
processus. Ces métadocuments servent de modeéles et d’instructions de procédure pour la
production de catalogues d’équipements de processus par le fabricant d’équipements.

Les métadocuments forment une hiérarchie de documents qui correspond a la classification
hiérarchique des équipements de mesure de processus. Un métadocument peut exister a
chaque niveau de la hiérarchie qui décrit des structures et des caractéristiques communes a
tous les équipements a ce niveau hiérarchique. Les métadocuments a des niveaux
hiérarchiques inférieurs héritent de la structure et des caractéristiques des métadocuments aux
nivedux superieurs.

La Figure 1 représente le schéma de classification des équipements de mesure deprocgssus
utilises dans le présent document. Ce schéma est fondé sur le tableau de lettres*codes|pour
I'identification de fonctions d’instrument consultables dans I'ISO 3511-1. Les équipementlts de
mesyre de processus peuvent étre par ailleurs subdivisés en équipements de mesure confinue,
dont|la valeur de mesure est exprimée sous forme d’une valeur quantitative par la gortie
analggique ou numérique, et en équipements détecteurs de limite, dontla‘valeur de mesure est
exprimée sous la forme d’un signal d’état binaire. Le métadocument-défini a I'Article 5 définit
les sfructures et les caractéristiques communes qui doivent étre identifiées a ce niveau dgns la
hiérafchie.

Chadue équipement est congu pour mesurer une ou @lusieurs variables de procegsus,
par exemple, le niveau, la pression, le débit ou la température. Pour définir compléetement les
donnges techniques d’un débitmeétre, par exemple, des.caractéristiques supplémentaires, felles
que les canalisations d’entrée et de sortie, doivent €tre ajoutées a celles héritées du niveau
supéfieur.

Les méthodes utilisées pour mesurer une*variable de processus particuliére constituent un
nivedu supplémentaire dans la hiérarchietAinsi, le débit peut étre mesuré par un transmetteur
de pression différentielle qui détectes}a chute de pression dans un élément primairg¢, un
débitmeétre a section variable, un débitmétre électromagnétique, etc.

Selon la méthode de mesurelutilisée, des caractéristiques supplémentaires peuvent| étre
ajoutges a la structure paour' caractériser I’équipement de maniére adéquate. De {felles
caragtéristiques supplémentaires ont déja été définies pour les méthodes de mesure gris¢es a
la Figure 1 (voir 'Annexe B).
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Equipement
de mesure
D (Masse - . P (Pression, R T W (Poids,
volumique) F (Débit) L (Niveau) Ap) (Rayonnement) (Température) masse)
E (Variables N S (Vitesse,
électriques) Q (Qualité) r'otatlon,
fréquence)
|| o || Pression | X | | Capacite, || Thermomeétre
Oscillation différentielle Hydrostatique capacitif a résistanee
Radiométrique| [—{Zone variable| — Déplacement| —— Inductance — Thermdcouple
— Ultrasonique — Elec'tr_omagn— — Flottabilité — Jauge_de — Pyromeétre
étique contrainte
1 Ir'1d|ce.de — Ultrasonique — Ultrasons — Fréquence — Dilatation
| réfraction
|
— Vortex — Micro-onde — Force — Bilame
| | Déplacement| | | . , | | Conducteur
R— Laser/optique ! Déplacement | chaud/froid
1
! 1
—  Turbine —{Radiométrique|
. Capacite,
—  Coriolis capacitif
F— Thermique — Vibration
I ! Inclus dans des tableaux de vue d’ensemblg

Annexe B

IEC

Figlire 1 — Schéma de classification des équipements de mesure de processus (letfres
codgs D, F, L, etec., d’identification de la fonction des équipements de mesure issu¢gs de
I'ISO 3511-1)

4.2 | Articles et caractéristiques du métadocument

421 Généralités

Le métadocument doit étre structuré pour tous les équipements de mesure de processus
comme suit.

Identification

Application

Fonction et conception du systéme

Entrée

Sortie

Communication numérique

N O g WwN -

Caractéristiques des qualités de fonctionnement
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8 Conditions de fonctionnement
8.1 Installation
8.2 Environnement
8.3 Processus
9 Construction mécanique et électrique
10 Opérabilité
11 Alimentation électrique

12 Certificats et agréments

13 Informations de commande
14 Dlocumentation

NOTE|1 Sil’équipement de mesure de processus n’a pas d’interface de communication numérique\/F Article
étre onis.

La présente partie de I'lEC 61987 doit étre utilisée par le fabricant de I’équipement en ce
qgu’il prend les métadocuments et organise les données techniques pgur son équipeme
mesUyre selon la structure et les caractéristiques définies pour chaque@rticle. Le document
également contenir des photographies, des dessins et des tableaux.

NOTE| 2 Pour I'établissement des données de métadocument, voir ausSi”I!IEC 82045. Pour I’établissemsg
diagrammes, de tableaux et de listes, voir aussi I'lEC 61082.

Les [caractéristiques communes a tous les équipements de mesure de processus
compilées a I'Article 5. Au début de chaque paragraphe/ par exemple 5.1, il est indiqué qy
informations sont censées étre saisies a ce stade . du métadocument. Les informations ¢
mémpes sont alors saisies sous la caractéristique appropriée. Le cas échéan

B peut

sens
ht de
peut

tnt de

sont
elles
blles-
t, le

fournisseur/fabricant est libre de spécifier les caractéristiques supplémentaires

non pormalisées a chaque point dans la structure.

Si aucune caractéristique n’est spécifiée‘pour une partie de la structure, le fournisseur/fabiicant

est ljbre de présenter ses informations comme il I'entend, sous I'en-téte de strud
par gxemple, par 'utilisation de caractéristiques non normalisées.

NOTE|3 La nomenclature adoptée Jdans le métadocument défini a I'Article 5 est fondée sur des termes
concepts issus de normes internationales.

NOTE|4 L’Article 5 inclutféegalement les noms dits "noms synonymes". Un nom synonyme est une désignat
un cohcept connexe. ll"est”destiné a la recherche électronique uniquement et ne se substitue pas au
préférentiel.

NOTE|5 Chaqueterme de I'Article 5 est accompagné d’une explication de ce qui doit étre saisi dans I'élém
données. Ces\ 'explications sont données uniquement a titre informatif et ne constituent pas des défi
normdtives,

ture,

bt des

on ou
terme

bnt de
itions

Le métadocument de I'’équipement de mesure pour des variables mesurées particuliére

5 est

récapitulé dans e Tableau A.T.

L’Annexe B contient les tableaux de différentes méthodes de mesure. Les tableaux indiquent

les spécifications générales a définir dans tous les documents et les spécifications particul

ieres

a définir pour les différents types d’équipements de mesure, c’est-a-dire pour le débit, le niveau,
la pression, la température et la masse volumique. Les termes et les définitions relatifs a des

équipements et méthodes de mesure spécifiques ne font pas I'objet du présent document,
sont inclus dans I’Annexe B informative a des fins d’exhaustivité.

mais
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4.2.2 Equipements de mesure composites

2024

Les équipements de mesure de processus peuvent comporter un ou plusieurs modules
combinés de différentes maniéres: par exemple, pour la température, ils peuvent comporter un
capteur (thermocouple ou RTD (resistor temperature detector)) et un transmetteur de
température. De tels équipements de mesure modulaires peuvent étre décrits en utilisant les
caractéristiques de la classe d’équipement correspondante, soit pour I’équipement dans son
ensemble, soit pour chagque module pris séparément, selon la préférence du fabricant.
L’architecture de I'équipement et la maniere dont les modules fonctionnent ensemble doivent
toujours étre décrites dans I'Article 3 du métadocument (fonction et conception du systéme).

4.2 .3—Equipementsde mesure avec interface de commumication mumérique ]

Lorsque les équipements de mesure présentent une interface de communication aumér
I'utiligateur peut choisir de suivre la structure de I’'Edition 1 (2006) du présent document
décrire les caractéristiques correspondantes dans [I'Article 5 Sortie ou defles énun
sépafément dans I'Article 6. Cette derniére option doit étre privilégiée lorsque-des propf
bidirgctionnelles, c’est-a-dire des fonctions d’entrée et de sortie, doivent étre-décrites.

4.3

La ngmenclature adoptée dans le métadocument défini a I'Article 5“est fondée sur des te
et defs concepts issus de normes internationales.

Le métadocument inclut également les noms dits "noms, synonymes". Un nom synonym
une désignation ou un concept connexe. Il est destinéala recherche électronique unique
et il gonvient de ne pas le substituer au terme préféfentiel.

Chadue terme dans le métadocument est accompagné d’une explication de ce qui doit
saisi|dans I'élément de données. Ces explications sont données uniquement a titre inforn
et nef constituent pas des définitions normatives.

5

5.1

5.1.1 Généralités

Nomenclature

Métadocument pour les équipements de mesure de processus

Identification

ique,
et de
hérer
iétés

rmes

e est
ment

étre
matif

Les informations nécessaires pour l'identification non ambigué des équipements de mesure

doivgnt étre spécifices a ce stade. Ces informations peuvent étre complétées par
illustrations, panexemple, des dessins ou des photographies.

5.1.2 ldentification de document

Type}l huméro de code et version et, le cas échéant, numéro de révision du document.

des

5.1.3 Date d’émission

Date d’émission du document sous la forme: année, mois et, le cas échéant, jour.

NOTE Le fabricant est invité a compléter cette information avec une date "valide jusqu’au".

5.1.4 Type de produit

Type de produit, par exemple, transmetteur de niveau a capacité, transmetteur de pression
différentielle, thermométre a résistance Pt100, débitmétre a section variable, voir aussi la
Figure 1.
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5.1.5 Nom de produit

Nom de produit sous lequel I'équipement de mesure est commercialisé.

NOTE Il n'y a pas de conformité entre les fabricants en ce qui concerne la dénomination de leurs produits. Le nom
peut comporter un nom de produit, un numéro de modéle de produit ou une combinaison des deux. Si cela est
nécessaire, le fabricant peut ajouter une caractéristique séparée pour le numéro de modele de produit.

5.1.6 Version

Version du matériel, du micrologiciel et du logiciel de I’équipement de mesure.

5.1.7 Fabricant

Nom|du fabricant de I’équipement de mesure, éventuellement avec 'adresse.

NOTE| Pour les produits dOEM, le nom du fournisseur peut étre saisi a ce stade.
5.2 | Application

L’application pour laquelle I’équipement de mesure est congu, ainsioque les raisons dg son
utilisation doivent étre spécifiées a ce stade.

5.3 | Fonction et conception du systéme
5.3.1 Généralités

La mgthode par laquelle la grandeur physique est acquise, traitée et émise sous forme de gignal
par I[équipement de mesure doit étre spécifiée a. ce stade. Le principe de mesure dt les
composants qui constituent I'équipement de mesure doivent étre spécifiés. Les termes telg que
ceux|énumérés dans I'lEC 61987-11 (transmetteur, jauge, commutateur, indicateur et cagteur)
doivgnt étre utilisés. Le cas échéant, le traitement de signal, y compris toutes les fonctions de
diagnostic, doit étre décrit.

NOTE|1 Le terme "débitmétre" peut étre utilisé a la place du terme "transmetteur de débit".

NOTE|2 Le terme "transducteur" peufs étre utilisé lorsqu’un dispositif ne comporte pas de sortie de [signal
normdlisée.

5.3.2 Principe de mesure

Prindipe utilisé pourgmesurer une grandeur physique afin de déterminer la valeur d’'une vatiable
mesyrée.

5.3.3 Architecture de I’équipement

Compaosants, dispositifs, ensembles ou systémes utilisés pour accomplir I'activité de mespre.

5.3.4 Communication et traitement des données

Composants, matériel et logiciel nécessaires pour la communication avec les systémes
externes et I’exécution des fonctions complexes.

5.3.5 Sareté de fonctionnement
5.3.5.1 Généralités

Informations sur la slreté de fonctionnement de I'équipement comme cela est défini dans
I'lEC 61069. Le schéma selon I'lEC 61069-5 doit étre suivi.
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5.3.5.2 Fiabilité

Le cas échéant, la moyenne des temps de bon fonctionnement entre les pannes (MTBF — mean
time between faults), la tolérance aux pannes, la redondance interne, etc., doivent étre saisies
a ce stade.

5.3.5.3 Maintenabilité

Le cas échéant, tous les outils spéciaux, les plus petites unités remplagables, tous les éventuels
consommables exigés pour I’exploitation et la maintenance correctes de I'équipement doivent
étre saisis a ce stade.

5.3.54 Intégrité

Le cas échéant, tout mécanisme qui assure l'intégrité de la sortie de I'équipement lors fde la
décolverte d’une panne doit étre décrit a ce stade.

5.3.5.5 Sdreteé

Le cgs échéant, toute mesure ou toute conformité a des normes identifiées ou lignes direcfrices
réglementaires concernant I'autorisation d’accés aux données dejdispositif et leur protection
doit étre saisie a ce stade.

5.4 | Entrée
5.4.1 Généralités
L’infgrmation relative a la variable mesurée doit étre.saisie a ce stade, c’est-a-dire, la grandeur

phys|que, physico-chimique ou chimique, dontxla" taille doit étre acquise et indiquée plar le
mesyrage.

5.4.2 Variable mesurée

Varigble(s) mesurée(s) par 'équipement.

Pour| les instruments a variables multiples, toutes les variables mesurées doivent| étre
énunjérées. Lorsque des mesurages d’appui sont nécessaires, il doit étre précisé s’ils|sont
réaligés a l'intérieur ou_a I'extérieur. Dans le cas de mesurages externes, les propriétés de
toute| interface d’entréenauxiliaire doivent étre décrites.

5.4.3] Etendue.dé mesure

Plage de valeurs de la variable mesurée pour le mesurage de laquelle I’équipement a été congu.

L'étendde de mesure est définie par une limite inférieure d'étendue (LRL) et une limite
supé fetre—détendue (URL). Dans——cette—étendue—tes—mesures—sont—réatisées—avet les
exactitudes spécifiées en 5.7. En outre, selon la grandeur physique mesurée, il est également
possible de spécifier des plages de réglage pour les limites inférieure et supérieure d’étendue,
ou un rapport de marge de réglage effective. Ces informations peuvent étre exprimées en

pourcentage de l'intervalle maximal, en tant que valeurs absolues ou sous forme de rapport.

e La maniére dont I’étendue de mesure est exprimée est une question de convention et peut
différer selon la grandeur physique mesurée et le type d’'instrument.

e Pour certaines méthodes de mesure, il convient de spécifier les informations
supplémentaires relatives au point de départ physique de [I'étendue de mesure,
par exemple, pour le mesurage du niveau ultrasonique.

e Les exactitudes spécifiées en 5.7 doivent également s’appliquer aprés tout réglage admis
de I'étendue de mesure. Dans le cas contraire, les exactitudes associées doivent étre
indiquées.
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