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A PAF is a technical specification not fulfilling the requirements for a standard de-availa

the p

INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 1: Measuring equipment with analogue and digital output

ble to

IEC-HAS 61987-1 has been prepared by subcommittee 65B: Devices, of \EC\t€%s tele 65:

Indugdtrial-process measurement and control.

The text of this PAS is based on the This PA
following document: publication
commit

he followin

Draft PAS A\ \ jQ?]pokt o\rt\votin
65B/454/PAS N\ [esBias7/ryp

r subcommittee concerned will inves

Folloywing publication of this PAS, the tech igate

the ppssibility of transforming the PAS into/an Internatio dard

1) THe IEC (International Elect de organization for standardization comprising
alll national electrotechnica ittees). The object of the IEC is to prpmote
infernational co-operatio ardization in the electrical and electronic fielfls. To
this end and in additio ‘ B lishes International Standards. Their preparafion is
enftrusted to technical [comivittees; Natignal Committee interested in the subject dealt with may
pdrticipate in this 3 governmental and non-governmental organizations liaising
with the IEC tion. The IEC collaborates closely with the Interngtional
Organization for izt 3 i accrdance with conditions determined by agreement betweg¢n the
twp organizations.

2) THe formal deci$ ements of the IEC on technical matters express, as nearly as possible, an
infernational ge seRsu of gpini he relevant subjects since each technical committee has representation
frgm all intes i

3) THe dogtn dd' have the form of recommendations for international use and are published in thg form
of| stafdard technical reports or guides and they are accepted by the National
Cgmmittes

4) In|order to promote international unification, IEC National Committees undertake to apply IEC Interngtional
Stpndards\transpa to the maximum extent possible in their national and regional standardg. Any
diyergence between the IEC Standard and the corresponding national or regional standard shall be ¢learly
indicatedn the latter.

5) The 1EC provides no marking procedure to indicate its approval and cannot be rendered responsible for any

equipment declared to be in conformity with one of its standards.

The text of this PAS is based on a projected standard under development by SC65B/WG10.

Annexes A and D form an integral part of this PAS. Annexes B, C, and E are for information

only.

This PAS shall remain valid for no longer than 3 years starting from 2002-09. The validity may
be extended for a single 3-year period, following which it shall be revised to become another

type

of normative document, or shall be withdrawn.
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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 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.

s and
at informatjon a

A se
elemients themselves. There is little agreement between manufacturers on

technical data sheet should contain, how it should be structured, or ho g. of
particular performance tests, should be presented. When transferringthis j jon into a
data|base, an end-user will always find gaps and proprietary integp b the
task more difficult.

This [document aims to solve these problems by defining data structu thei nt for
industrial process measuring and control equipment. It buifds ypan ¥e)asstmption that, |for a
given class of measuring equipment, e.g., pressure ag\‘equipment, temperpture
measuring equipment or electromagnetic flow-measuyfi M P a\set of non-proprigtary

strudtures and data elements (terms) can be specifie

Part ment
with Il be
prod ture.
(The g uring
equipment with binary output.) Similany the 1 ith a

view

The existing standards, but rather as a guliding
document for all Ayt y i concerned with the specifications of prqcess
measuring equi. isi { gxisting standard should take account of the|data
strugtures and elepw » N in Clause 5 of this document or work towardls a

harmonisation.

Anng k rview of the classification and catalogue structure of prqcess
measuri i A 3 contains tables with a further sub-classification for spgcific
measured vadgi

Whefe possiblesexisting terms from international standards have been used to name the|data
elem hre_structures. In accordance with ISO 10 241, Annex C of the document
contains@ntalphabetical list of terms, definitions and sources.

SGML (Standard Generalised Mark-Up Language) 1o 1SU 8879 provides one possible
standardised means of exchanging structured document data free of layout information. To
this end, Annex D contains a Document Type Description and Metadocument of Clause 5 of
the document. Since the drafting of this document, XML, a simplified subset of SGML, has
been developed for Internet applications. As a result it is well supported and provides a viable
alternative to SGML.

The present document conforms with STEP: Standard for the Exchange of Product Model
Data. The data model of the STEP application protocol 212, 221 and 231 (Electrotechnical
Design and Installation; Functional Data and 2D Representation and Process Design: Specs
of Major Equipment) is described in ISO 10 303.212, .221 and .231 respectively and can
reproduce the data field of the DTD as per this document. This includes, e.g. product
structure data, dimensional data, electrical connection data, and product properties such as
measuring range or power supply. The STEP application protocols 212, 221 and 231 define
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the objects and their inter-relationships only. Descriptive attributes as described in the
document can be assigned to an object as aggregative property lists.

In defining data elements to fill the proposed data structure for process equipment
catalogues, the present document is also relevant to IEC 61360 (Data Element Type
Definition). It was considered beyond the scope of the document, however, to classify the said
elements according to this scheme, since the main objective lies in the structured
presentation of data. In practice a number of elements have already been defined and appear
in commercial databases structured according to the present document.

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

Part 1: Measuring equipment with analogue and digital output

1 Scope

This
conti

ol equipment with analogue or digital output. It applies to the production of catalogues of

procgéss measuring equipment supplied by the manufacturer of the produ

The document shall also serve as a reference document for all fu which are
concerned with process measuring equipment catalogues. In add it ds\intended |as a
guide for the production of further standards on process equipy i milar
systgms, e.g., for other measuring equipment and actuators,

2 Normative references

This |document contains provisions from other pUbljcatioy and
undated references. These normative referencé epeftinent positions in the text
and {he appropriate publications are li uent

integ
refer|

ISO

ISO
Genq

ISO
Dete

ISO
Repr

ISO
desig

ges to or revisions of these publications been

rated by changes to or revisio ated
ences, the latest edition of the cit

Y04:2000, Terminqglogixwork — Prin
8879:1986 +™M\1: dard
bralized Ma

10241:199 gical
rminations;

10 Automation Systems and Integration - Product |Data
es xchaxnge — Part 1: Overview and fundamental principles
10303-212Product Data Representation and Exchange — Part 212: ElectrotecHnical
in and-thstallation.

ISO

10303-221, Product Data Representation and Fxchange — Part 221 Functional dafa and

2D representation.

ISO

10303-231, Product Data Representation and Exchange - Part 231: Process

design/specs of major equipment.

IEC

60050(351):1998, International Electrotechnical Vocabulary — Chapter 351: Automatic

control

IEC 60068 (all parts), Environmental testing standards

IEC 60529:1989, Degree of Protection provided by Enclosures (IP Code)
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IEC 60654 (all parts) Industrial-process measurement and control equipment; Operating
conditions

IEC 60751 (1983), Industrial platinum resistance thermometer sensors

IEC 60770-1:1998, Methods of evaluating the performance of transmitters for use in
industrial-process control systems

IEC 61000 (all parts), Electromagnetic compatibility (EMC)

IEC f = ; = = stem
properties for the purpose of system assessment

IEC 61082 (all parts), Preparation of documents used in electrotechngfq

IEC and
proct

IEC nent,
cont

IEC e for
elect

IEC - cal/electronic/programmable elecfronic
safetl

IEC $2045-1 (2001): Docl

3 1

The and
conc ational stahdards. In order to facilitate the use of the document, an
alphabetical list of te i initions and normative references is to be found in the
infor

Clau n or
conc and
must{ not be subs ed for the preferred term. Search terms are not included in Annex C.
Each term/in Clause 5 is accompanied by an explanation of what is to be entered in the|data
elementyThese explanations are informative only, and do not constitute normative definitions.

4 Metadocuments

4.1 General

Metadocuments describe the non-proprietary structures and data elements (terms) of a 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 data elements (terms) common to all equipment at this
hierarchical level. Metadocuments at lower hierarchical levels inherit the structure and data
elements (terms) from the metadocuments at levels above them.
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Figure 1 shows the classification scheme for process measuring equipment on which this
document is based. Process measuring equipment may be subdivided into continuous
measuring equipment (with analogue and digital output) and limit detecting equipment (with
binary output). The metadocument defined in Clause 5 defines the common structures and
data elements (terms) that are to be found at this level in the hierarchy.

Each piece of equipment is designed to measure one or more process variables, e.g. level,
pressure, flow or temperature. To fully define the technical data of say, a flowmeter, additional
data elements, e.g. inlet and outlet run, must be added to data structure inherited from the

level above.

The [methods used to measure a particular process variable form a further levelnin

equi
methiods shaded grey in Figure 1.

ment. Such additional elements have already been defi

Measurement

equipment /

|

the
area

sed,
{‘the
ent

\\/

eight,
Mass)

D (Dnsity) F (Flow) L (Level) \@Ap) R (Radiatiopt) T (Temperature) Wi
E (Blectrical Q it S (Speed, Fotat.,
variables) al Frequency)
N Q( & V
) N~ ’
i Di q | ! | | Resistance
—  Oscillation Nm k)m I\, Hydrgstatic Capacitance e ———
— Radiometric /-< Vaw &wm — Inductance — Thermocouple
N N/
— UItrasé\\ getiomagnetic —  Buoyancy —  Strain gauge —  Pyrometer
N \: N
— . fracN 5OKwtrjknic ——  Ultrasonics — Frequency — Expansion
inde; 3
1
1
etc. ™ , Bimetallic
— Vortex — Microwave — Force 1 ;
strip
— Ppsitive — Laser/optical Displacement L Hot/cold
displacement X 1 conductor
1
! 1
etc. etc.
— Turbine — Radiometric
— Coriolis —  Capacitance
— Thermal —{ Vibration
I ! Included in overview tables
1
Annex B

etc. etc.

Figure 1 — Classification scheme for process measuring equipment


https://iecnorm.com/api/?name=c000529c4ddd26f9d14e497d4c9b3f09

Copyright © 2002, IEC -9-

4.2 Determination of structure and elements

The chapters of the metadocument are to be structured for all process measuring equipment
as follows:

1 Identification

2 Application

3 Function and System Design
4 Input

5 Output

6 Performance Characteristics
7 Operating Conditions

7.1 Installation

7.2 Environment

7.3 Process

8 Mechanical Constructior

9 Operability

10 Power Supply

11 Certificates and Approva

12 Ordering Igformation

13 Documm %

Fig. 2 — Chapte ucture wtadocument for process measuring equipment

Process meas ) may comprise one or more modules combined in different
ways: may comprise a sensor (thermocouple or resisl1ance
thermomgefte perature transmitter. Such modular measuring equipment can be
descfibed using, the<data\structure for the corresponding equipment class, either fof the
equipment Y or for each separate module, according to the manufactdrer's
prefgrence. The ent architecture and the way in which the modules work together is
always to_bexdescrib€d under Chapter 3 of the metadocument, Function and System Design.

Datal_sfructures and elements (ferms) common fo all process measuring equipment are
compiled in Clause 5 of this document. Document Type Definitions (DTD) necessary for
electronic data exchange by SGML and computer supported processing of equipment
documentation are to be found in Annex D.

The metadocument of the measuring equipment for particular measured variables is
summarised in Table 1, Annex A. Annex B contains tables for the measurement methods
which have so far been considered. 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.
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This document shall be used by the equipment manufacturer, in that he takes the
metadocuments and organises the technical data for his measuring equipment under the
structure and data elements (terms) defined for each chapter. The document may also contain
photographs and drawings.

5 Metadocument for process measuring equipment

NOTE 1 At the start of each clause, e.g. 5.1, it is stated what information is expected to be entered at that point in
the structure. The information itself is then entered under the appropriate data element. Where necessary, the
vendor/manufacturer is free to specify additional, non-standard data elements at each point in the structure.

NOT?&WWMMEC‘WWMUWW' lists,
see also IEC 61082.

NOTH 3 If no data element is specified for a part of the structure, the vendor/manufa nt his
information as he likes under the structure heading, e.g. by the use of non-standard d

NOTE 4 For SGML documents, information must be entered in each data ele dog¢s not
NOTH 5 Non-standard data elements within an SGML document cannot be sea gan be

found|indirectly under the structure heading.

5.1

identification

The |information necessary for unambiguous identificationNo ment
shall|be specified here. This information may be supplg 3 i .g. vings

or ptotographs.

5.1.1
docyment identification

The type, code number, and if appropria mber of the document.

5.1.2
date|of issue
The date of issue of the

NOTE The vendor/m@‘a

5.1.3
product type
The fype of produs O ¢ level transmitter, differential pressure transmitter, Rt100
resistance t iabte area flowmeter.

G

uppyement this information with a "valid until” date.

5.1.
product nam
The product nam
its mpdel number.

der which the measuring equipment is marketed and, where appropfiate,

5.1.5
vendor/manufacturer

The name of the vendor/manufacturer responsible for the measurement equipment, optionally
with address.

5.2

application

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

5.3

function and system design

The means by which the physical quantity is acquired, processed and output as a signal by
the measurement equipment shall be specified here. The measuring principle and the
components comprising the measurement equipment shall be specified. Terms such as those
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listed in IEC 60770-1 Annex A (transmitter, meter, indicator, switch, transducer and sensor)
should be used. If appropriate, the signal processing including any diagnostic functions shall
be described.

5.3.1

measuring principle

The principle used and the physical quantity measured in order to determine the measured
variable.

5.3.2
equipment architecture
The components, devices, assemblies or systems used to perform the measuring activity.

Search terms: modularity

5.3.3
communication and data processing

The [components, hardware and software for communicati
execption of complex functions.

stems| and

5.3.
climate class

The |climatic conditions, i.e. ambient tempera
measuring equipment can be subjectedhduring
stordge (over land or sea), e,g, as spé&cifieq i

midity, to which the
, shutdown), transport and

5.3.4
depgndability
Information on the dependalility o as defined in IEC 61508. The schenje as
per IEC 61069, Part 5 shéuld b

5.3.4.1

reliapility
Whefe appropriates

redupdancy etc. sha

hetween faults (MTBF), fault tolerance, internal

5.3.4.2

mairjtainabifity

Whefe & i 3 speeial tools, the smallest replaceable units, any consumables
required N sration and maintenance of the equipment shall be entered herg.

5.3.4.3
integrity
Whefe appropriate, any mechanism which ensures the integrity of the equipment outplt on
the discovery of a fault shall be described here.

5.3.4.4

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

Information 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.
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5.4.1
measured variable
The variable(s) measured by the equipment.

For multi-sensor instruments, the various main measuring sensors and/or the auxiliary
sensors, supporting the main sensor(s) shall be defined.

5.4.2
measuring range
The measuring range that the equipment has been designed to measure.

The measuring range is defined by a lower and an upper range-limit. Within this range,
measgurernents are made withit thre—accuracies specified M Ctause5-6-

In aqdition, depending upon the physical quantity being measured, adjus anges)fgr the

lowef and upper range-limits or a turndown ratio may also be spec y be
expréssed as a percentage of the maximum span, as absolute value

NOTH 1 The way in which the measuring range is expressed is a matter of convehtion\ans iffe ing to
the physical quantity measured and type of instrument.

NOTH 2 For some measurements, additional information on the physical range
must be specified, e.g. for ultrasonic level measurement.

NOTH 3 The accuracies specified in Clause 5.6 must also apply afte y i adju ents to the meapuring

range|have been made, or the associated accuracies must be stajed

5.5
outpjut

The |nformation signal (output) after t
here| For analogue and digital equipme
size pf the measured variable.

cified
y the

Where the process measuring equipm

5.5.1
outplut signal

The fype and chayact
The putput signa@

nical, hydraulic, pneumatic, optical, digital gtc. It

may or assume specific values only. If the output is
confi ofe)s ating mdes should be described.

If thy \ entor system is a foreign system interface, then the physical
layen iSSi 8 ansmission protocol and primary information parameters should
also Ci

EXAM 1A sA anglogue signal, configurable as binary signal 8/16 mA.
EXAM

5.5.2

signalon alarm
The i i i cess

measuring equipment.

5.5.3

load

The electrical, optical, pneumatic, hydraulic or mechanical load presented to the output of a
device, element or system by the external devices connected to it.

5.6

performance characteristics

Specifications regarding e.g. the accuracy and dynamic behaviour of the measurement
equipment under operating and reference conditions shall be made here.


https://iecnorm.com/api/?name=c000529c4ddd26f9d14e497d4c9b3f09

Copyright © 2002, IEC -13 -

e 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 must be applicable to all permitted span settings.

e For digital output equipment, characteristics shall be expressed in relation to the reading

(o]
NOTE

r upper range-limit.

1 For reference conditions refer to IEC 61298-1

NOTE 2 For details on performance testing and presentation of the results, see in particular IEC 61298, Parts 1 to

4 and

5.6.1

maximunrmeasured-error
The maximum measured error as determined e.g. by the method described- C 61298-P.

5.6.2

hysteresis
The hysteresis as determined e.g. by the method described in |

5.6.3

non-repeatability
The hon-repeatability as determined e.g. by the methdd desc
repeatability is synonymous with repeatability error.

NOTH
specif]
inaccy

included at this level of the SGML structure.

NOTH

be specified at a lower hierarchical level .

5.6.4
start

The start-up drift as de

5.6.5

longtterm drift

The

5.6.6

influence-of ambie

The

descyi

NOTH
may 3

5.6.7

IEC 60770 Part 1 as well as the test standards quoted in the normative references.

racy and hysteresis , or non-linearity/ng

2 Standardised accuracy classes also exist

-up drift
ethod described in IEC 61298-2.

ong-term drift’a

IEC 6129852 expresses the influence as the average error over the entire ambient temperature ra
Iso be expreésseda of span over a given temperature span.

influence of medium temperature
The effect of changes in medium temperature on the output signal determined and expressed
in a similar manner to the influence of ambient temperature, see Subclause 5.6.6.

N

non-

ntities
ms of
re not

hould

bthod

ge. It

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 temperature. Otherwise “not applicable” should be entered.

5.6.8

settling time
The settling time as determined by e.g. the method described in IEC 61298-2.

Search terms: rise time; response time
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5.7

operating conditions

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 Annex C.

5.71

installation

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

5.7.1.1
instgllation instructions

Brief| instructions, and if appropriate warnings, relevant to the uring
equipment so as to obtain the best performance. These might cable
length, inlet and outlet run (for flow), emitting angle (microwave

5.7.1.2

starf-up conditions

The |conditions to be upheld at the measuring po the
meagurement equipment. If special precautions e or

thermal overload, these should be stated.

5.7.1.3

warm-up time
The |time required after energising/the me
characteristics apply.

as equipment before its performance

NOTH Although many moderg”inst g Y sr of seconds, some systems take considerably
longel, e.g. radiometric level and i 3 fperature measurement (where the warm-up time is

deperldent upon the responsge_ti r including the inset and thermowell).

5.7.2

envifonment

The [environmental ition S ich the measuring equipment can be stored| and

operated within acy limits and without permanent impairment qf its

opergting char isti specified here.
5.7.2.1
amb|enttempe

The Jrange © i smperatures within which the measuring equipment is designe¢d to
operate withinmspecified accuracy limits.

Search terms: normal operating temperature, operating temperature, nominal tempergature
range,avarking temperature

5.7.2.2

ambient temperature limits

The range of ambient temperatures to which the measuring equipment may be subject when
in operation without permanent impairment of operating characteristics.

Search terms: Limiting temperature range

5.7.2.3

storage temperature

The ambient temperature range within which the measuring equipment may be safely
transported and stored.

Search terms: Transportation temperature
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5.7.2.4

immunity to temperature change

The ability of the measuring 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

ambient temperature. The test(s) used, together with the conditions, should be presented in accordance with the
standard.

Search term: thermal cycling; temperature cycling

5.7.2.5
shock resistance
The ability of the measuring equipment to withstand sudden mechanical loading without

The pbility of the measuring equipment to withstand sinusoidal vib nent

The glectromagnetic compatibility of the measuring sults
of the individual tests e.g. IEC 61000-4 series or e.g.
IEC 61326-1, which incorporates these tests.

Seargh terms: electromagnetic interfe

5.7.

process

The pllowable process conditions rated
withip its specified accukacy\li ating
characteristics shall be i

NOTH t with
the p ocess
vessel.

NOTH all be
entergd.

5.7.3.

proc

The are
desig

5.7.3.

process(temperature limits

The range of temperatures to which the wetted-parts of the measuring equipment mgy be

b' 4 N 4 i H 4 £ ' o 4 H
SU J CUWILIMTUUL PpoTirariciiimrpyaltmmreTit Ul UPUIGLIIIH uildiduliTITolIVo.

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

5.7.3.3

process pressure range

The range of pressures within which the wetted parts of the measuring equipment are
designed to operate within specified accuracy limits.

5.7.3.4

process pressure limits

The range of pressures to which the wetted-parts of the measuring equipment may be subject
without permanent impairment of operating characteristics.
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NOTE For temperature measurement this is not a fixed value. The maximum pressure is dependent e.g. on the
immersion depth of the thermometer, the process temperature, the viscosity of the medium and the flowrate.
Guidelines for water and air are sufficient.

5.8

mechanical construction

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

5.8.1
design
The gdesign of the measuring equipment, e.g. compact instrument, head iter 19" plug-
in card etc.

5.8.2
dimgnsions
The principle dimensions of the measuring equipment.

NOTH 1 The dimensions should be expressed at least as "length x breadth i here appropriate be
supparted by a dimensional drawing.

NOTH 2 The clearances required for the mounting of the instrufhent

NOTH 3 Where several equipment versions are available
under| Subclause 5.8.5, process connection, i
Subclauses 5.8.2 and 5.8.3.

dvwejght may be presented together or
@his effect should then be entefed in

5.8.3
weight
The weight of the measuri

5.8.4
matgrial

The materials u in
into ¢gontact with

5.8.5
electrical connecti
Information « ing tRk j bnt.
NOTH In g

type df tefmina ) power
circuits.

rome

5.8.9.1
degree of protection
The fedree of ingress protection of the enclosure expressed as an IP rating to IEC 60529 or
other-mtermatiomatty Tecognised—enctosure classification:

Search terms: ingress protection; enclosure classification

5.8.5.2

type of protection

The type of protection offered by the enclosure against the ignition of a surrounding explosive
atmosphere, e.g. EEx ia, Ex d.

5.8.6

process connection

Where appropriate, the type of process connection(s) used by the measuring equipment,
indicating nominal diameters, rated pressures and standards. See also Note 3 in Subclause
5.8.2.
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5.9

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, e.g. solder bridges, DIP-
switches, re-ranging elements, handheld terminals, auxiliary stations shall be described here.

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

5.10

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

EXAMPLES:

Elecfrical power supply:

. oltage

requency

armonic distortion level (for a.c. supply)
esidual ripple (for d.c. supply)
. ower consumption
Pneymatic power supply:
ressure
il and dust content

T 10 T 7T <

ew point of air suppl
ir consumption

Hydrgaulic power sispl

5.11
certIicates and dpRre

e o o o
- wNala

ot formal documentation concerning the measurement
equi ere, e.g. legal requirements, regulations, technical guidelines,
appr
Exan i a classification, marine approvals, sanitary approvals, CE [Mark
etc.

5.12
ordefring information
The linformation r ir for th rocurement of the m remen ipment shall be
specified here. Normally, the information is summarised in the form of an ordering table.
Details of the equipment type, software and firmware version as well as the order number
should be given.

5.13

documentation

A bibliography of documentation relevant to the measuring equipment shall be specified here,
e.g. operating manuals, specifications of components and auxiliary equipment etc.
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Annex A
(normative)

Classification of terms as a function of measuring equipment

The table summarises the data structure defined in Chapter 5 as a function of process
variable.

Classification and documentation structure

of process equipment (measuring
equip"npnﬂ 0211 2001

Measuring equipment

Flow

Level
Pressure
Temperature
Density

1 Identification

Document identification

Date of issue

Product type

Product name

Vendor/Manufacturer
2 Application
3 Function and System Design

Measuring principle

Equipment architecture

Communication and dafa procegSing

Climate Class

Dependability |

Religbility

AN
Maintaipabllity  / \

Integrity P NN

Security

N\
4 Input N\ N\ X

Meas ugédﬁe(i?ﬂgle\& N

Me;i\su%g ran

Slgnq@éﬁ}r@

Load ™

A

6 “\Pérformance characteristics

Maximum measured error

Hysteresis

Non-repeatability

Start-up drift

Long-term drift

Influence of ambient temperature

Influence of medium temperature W//%W//%

Settling time
Dependent on
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Classification and documentation
structure of process equipment
(measuring equipment) 02.11.2001
I
= =]
2% ° | ®
; AENE
2 —
538 (3|8 5|5
=g |3 |2 |8 |o

7 _Operating Conditions

7.1 Ingtallation

Ingtallation instructions

Sthrt-up conditions

Warm-up time

7.2 En

vironment

Arn

hbient temperature range

An

hbient temperature limits

St

brage temperature

Im|

munity to temperature change

SH

ock resistance

Vi

bration resistance

El

pctromagnetic compatibility

7.3 Pn

locess

Pri

pcess temperature range

Pri

pcess temperature limits

Pri

DCEeSsS pressure range

Prj

pcess pressure limits

bchanical Construction

D¢

sign

Di

mensions (length x breadth x h&igift)
N

W

pight N

M

hterial

El

botrical connectign [

AN
Degree of prgfection > 7

Type of protedtion’

Pr

bcess connection MNP N

Operability

10

Pd

wer Supgly

L~

11

Cd

\ NN
rtifi€ates.ahd Approvals\
W\ )

12

(o]

dering In ion,

O >

13

Dg

cumentation

\(OC)
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Annex B
(informative)

Classification of terms as a function of measurement principle

In the following tables, each measurement principle considered to date for a particular
process variable is assigned to a column. The document structure and data elements are
assigned to the rows.

e If alightin the column “.......... equipment” is shaded, the corresponding data element has
been inherited from process equipment level: the data element applies to all measurement
rinciples.

e If a light in this column is not shaded, then the data element k& : dded tp the
structure. It applies to a particular measurement principle only if Afy i ght in the
bllowing columns has been shaded.

—h

W
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B.1 Additional data elements proposed for flow measurement principles

Classification and documentation
structure of flow measuring equipment
02.11.2001

Hlow equipment
Variable area
Hlectromagnetic
Ultrasonic
Mortex

Turbine

Joriolis
Tlhermal
Rositive
displacement
Qifferential pressure

1 Identification

Ddcument identification

Date of issue

Prpduct type

Prpduct name Q

Vgndor/Manufacturer

/////\

2 Application

%
9 D

3 Fynction and System Design A\

Measuring principle N \

Edquipment architecture

Cgmmunication and data processing

<"\

Cllmate Class

Z-\s

Dgpendability

Reliability

A
N

Maintainability

Integrity

Security

//\\///

4 Input TN

|
(A

Me¢asured variable N

~7

(
Measuring range N N N

{

5 Output

{
Oftput signal & \\ > l

Signal on alarm

Ldad ( AN /

Sifinal resolution "\

Ldw-flow cut-off N\ N\

ANEAN
6 Pdrformande characteristics S

Méximum. measured 8RoD \

Hysterésis N\ N\ \

Ndn-repeatabiliti, "\ )
Sthrt-up driftg )\

Ldng-term dfift S

Influence.of.ambienttemperature

Influen€e of medium temperature

Influénce of Reynolds number

Influénce of medium pressure

Settling time
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Classification and documentation
structure of flow measuring equipment
02.11.2001

Flow equipment
Electromagnetic
Ultrasonic

Turbine

Coriolis

Thermal

Positive
displacement
Differential pressure

Variable area
Vortex

7 Operating Conditions

7.1 Ingtallation

Ingtallation instructions

Sthrt-up conditions

Warm-up time

M

Inlet and outlet run

Cable length \

7.2 Efjvironment <

Ambient temperature range

Arhbient temperature limits L N

N

Stprage temperature

Y/

Immunity to temperature change /

N

SHock resistance

Vipration resistance —

Elgctromagnetic compatibility (

2=

T ND
A

7.3 Priocess

Prpcess temperature range

Prpcess temperature limits

Prpcess pressure range

Prpcess pressure limits

//“\/

7“8
%

Stpte of aggregation

)
Dgnsity O\

pa

7
N

~—~

Vigcosity N\

D

Cdnductivity |

Rdynolds number Q N

Gascontent ¢ N 0 {

Lifniting flow N

Pressure loss < A

Ddwnstream pressfire
N

8 Méchanical Consthuction

Dgsign

N >
Difnensions (fength x-bxeadth x height)
Weight AN \

\
Material QAN /

Elctrical condettion \|

Degree 6f protection

Type of protection”

Figld caQil isolation class

Prpcess connection

9 Operability

10 Power Supply

11 Certificates and Approvals

12 Ordering Information

13 Documentation
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B1.1 Output
B1.1.1 Signal resolution

The resolution of the output signal

B1.1.2 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).

B1.2| Performance characteristics

B1.2|1 Influence of Reynolds number

The [change in lower range value (zero) and/or span caused by & holds

number of the flow.

B1.2|2 Rise time
Rise|time for 10% to 90% as defined in IEC 61298-2/I

B1.2{3 Influence of medium pressure

The |[change in lower range value
pressure of the fluid.

by a change of the static

B1.3| Installation
B1.3|1 Inlet and outlet

Porti
whic

nd in

B1.3
The

B1.4
B1.4

The permissible state of aggregation of the fluid (e.g. liquid, gas, steam).

B1.4|2<Density

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

B1.4.3 Viscosity

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

B1.4.4 Conductivity

The minimum conductivity of the medium above which a device will operate within specified
accuracy limits.
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B1.4.5 Reynolds number

The range of the Reynolds number of the flow within which a device will operate within
specified accuracy limits.

B1.4.6 Gas content

The maximum gas content of a liquid below which a device will operate within specified
accuracy limits.

B1.4.7 Limiting flow

The maximum flowrate of the flowmeter, below which no damage to the pri
be expected.

Tary device/qmust

B1.4/8 Pressure loss

B1.4/9 Downstream pressure

The minimum downstream static pressure above whj
be expected (cavitation).

must

B1.5| Mechanical construction
B1.5(1 Field coil isolation class

Isola



https://iecnorm.com/api/?name=c000529c4ddd26f9d14e497d4c9b3f09

Copyright © 2002, IEC - 25—

B.2 Additional data elements proposed for level measurement principles

Classification and documentation
structure of level measuring equipment
02.11.2001

Level equipment
Hydrostatic
UYltrasonic
Microwave/radar
Japacitance
Radiometric
Vlibration

1 Identification

Ddcument identification

Date of issue

Prpduct type

Prpduct name Q

Vgndor/Manufacturer
<
2 Application

3 Fynction and System Design A\

Measuring principle

Edquipment architecture

Cgmmunication and data processing

<"\

Cllmate Class

Z-\s

Dgpendability

Reliability

A
N

Maintainability

Integrity

Security

//\\///

4 Input TN

|
(A

M¢asured variable N\

~—7

(
Méasuring range N N i
Blpcking distance | \

{

Operating frquencyn. {
e

5 Output
Oltput signal Vd N
Signal on alarm
Ldad SN\ A\
Signal resolugea \ \

6 Pdrformanceé\characteristics
Maximdm measureXi\erior \
Hysteresis_ Q N )

Ndn-repeatabilify.s  \

Sthrt-up drift S

Lgng-term-drift

Influence of ambient temperature

Influénce of medium temperature

Sadttling time

>
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Classification and documentation
structure of level measuring equipment
02.11.2001

Level equipment

Microwave/radar

Hydrostatic
Ultrasonic
Capacitance
Radiometric

Vibration

7 Operating Conditions

Copyright © 2002, IEC

7.1 Ingtallation

Ingtallation instructions

Sthrt-up conditions

Wharm-up time

Emission angle

7.2 Erjvironment

Ambient temperature range

Ambient temperature limits

Stprage temperature

Immunity to temperature change

d
7.

SHock resistance

Vibration resistance

Electromagnetic compatibility

SEN

7.3 Prpcess

A

Prpcess temperature range

Prpcess temperature limits

THermal shock resistance

Prpcess pressure range

Prpcess pressure limits

Vigcosity

//—‘\/ //

Cdnductivity (

Diplectric constant N N

N

8 Meéchanical Constructian

Dgsign

<> <
Difnensions (lengthbreatikth x helght)
WEight <

Mdterial

N

Elgctrical connection \

Degree of/Protedtion\

Type of Rrotectiar\ _~\

Fi¢ld cojisolition class, \

Prbcess conredtion \
AN

/
9 Operability \

)

10 Pqwer Supply

11 Cgdriificates and Approvals

12 Ordering Information

13 Documentation

—

Depending upon mode of
operation
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B2.1 Input

B2.1.1 Blocking distance

The distance immediately below an ultrasonic sensor within which measurements are

technically impossible.

B2.1.2 Operating frequency

The frequency at which the measuring equipment operates.

B2.2| Output
B2.2{1 Signal resolution

The fesolution of the output signal.

B2.3| Performance characteristics

B2.3|1 Influence of medium pressure

The |change in lower range value (zero) and/or sp
pressure of the fluid.

B2.4| Installation
B2.4{1 Emitting angle

The $olid angle at which rad

iation is e itte@ the ce of radiation.

B2.5| Process

B2.5/1 Thermal sioc
The jability of the\re

temperature.

NOTE Test Nc of IEG 600 i eg’sudden changes in process medium temperature. The test con
shouldl be preseritetNin accoxda k the standard.

B2.5|2

The range ofkthetvi ity of the medium within which a device will operate within spe

accufacy limits,

B2.5{2/Conductivity

hange of the

o withstand an abrupt change in process me

static

dium

flitions

cified

The minimum conductivity of the medium above which a device will operate within specified

accuracy limits.

B2.5.3 Dielectric constant

The range of the dielectric constants within which a device will operate within specified

accuracy limits.
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B.3 Additional data elements proposed for pressure measurement principles

Classification and documentation
structure of pressure measuring
equipment

02.11.2001

Pressure equipment

Relative/absolute

Differential

1 Identification

Ddcument identification

D4te of issue

Prpduct type

Prpduct name

Vdndor/Manufacturer

2 Agplication

3 Function and System Design

Measuring principle

Eduipment architecture

Cdmmunication and data processing

Cllmate Class

Dgpendability

Reliability

Maintainability

Integrity

Security

4 Input

M¢asured variable Q [

L
/|

&

Mgasuring range A N

7

Mgximum span | (

4

Tyrndown ratio [ N\

L
5 Odtput RN

Oltput signal / N

M

Signal on alarm A

Lojad

Signal on overload \ X
ANEAN

N

6 Pdrformancé charactdristics

Maximum Mmeasurédlerror  \
Acclracy “\\ T\ >

Hylsteresis N\

Ndn-repeatabillty, \

Sthrt-up drift

Long-term drift

Influence’of ambient temperature

Influence of medium temperature

Influence of medium pressure

Influence of mounting position

Influence of supply voltage

Influence of electromagnetic interference

Influence of load

Settling time

Depending on process connection
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Classification and documentation
structure of pressure measuring =
equipment [ i
02.11.2001 E |5
2 | o
SlE |z
— (0] c
s | > o
2 |3 |8
pud [3) =
o o4 [a)
7 Operating Conditions
7.1 Ingtallation
Ingtallation instructions
Sthrt-up conditions
Wharm-up time
Emission angle
7.2 Erlvironment
Ambient temperature range
Ambient temperature limits
Stprage temperature
Immunity to temperature change
SHock resistance
Vibration resistance
Electromagnetic compatibility (,\
7.3 Prpcess

Prpcess temperature range

Prpcess temperature limits

THermal shock resistance

Prpcess pressure range

N

Static pressure range

XN

Prpcess pressure limits /

U=

Static pressure limits

Overpressure limits [\ N

N~

N

8 Meéchanical Constructian

Dgsign

<> <
Difnensions (length X breatikth x helght)
WEight <

Mdterial

\
Elgctrical connection \ N

Degree of/Pratedtion\

Type of Rrotectiar\ _~\ >

Prbcessmsonnection AN\ \

\

< ANEAN
9 Operability \ \\ /

10 Pdwer Supply D

11 Cgdrtificates and Approvals

d i lnf i
12 O eringtformation

13 Documentation

Depending on process connection
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B3.1 Input
B3.1.1 Maximum span

The maximum span of the transmitter should be 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. Neither of the two values URV and LRV may exceed the lower
range-limit LRL and/or upper range-limit URV specified by the measuring range.

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

EXAMPLES:
— Differential pressure transmitter
Max span: 10 bar
Reference range: 0 bar to 10 bar
Extended span: 20 bar (Range +10 bar)
— Gajuge pressure transmitter
Max span: 10 bar
Reference range: 0 bar to 10 bar
Extended span: 11 ba

(Range: —1 to 10 bar)
with the input pressure limit to

— Abgolute pressure transmitter
Max span:

Reference range:
Extended range:

B3.112 Turndov@t 9
Turnflown is the ratio

If nofother_limitation_jg"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 contimuously or I dISCTete Steps. In this case the step changes
should be specified.

Example: Differential pressure transmitter
Reference TD: 1
Normal range: 1to 10

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

B3.2 Output
B3.2.1 Signal on overload (overrange)

The value assumed by the output signal when the input pressure exceeds the upper and lower
range-limits of the transmitter.
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B3.3 Performance characteristics
B3.3.1 Accuracy (inaccuracy)

Inaccuracy as defined in |IEC 61298-2, i.e. including the errors of non-linearity, non-
repeatability and hysteresis.

NOTE |If the accuracy is stated in this manner, then ,see Accuracy” can be entered under ,Max. measured error”.
B3.3.3 Rise time
Rise time for 10% to 90% as defined in IEC 61298-2/IEV 351-14-41.

B3.3{3 Influence of medium pressure

The |change in lower range value (zero) and/or span caused by 4 static
pressure of the fluid.

B3.3{4 Influence of mounting position

The |effect of change in mounting position on the defined e.g. in

IEC $1298-3.

B3.3[5 Influence of supply voltage

The effect of a change in supply voltage on

B3.3|6 Influence of load

The effect of a change in ou{put loa

B3.3|7 Influence of efectrox

The |effect of
IEC $1298-3.

B3.4{ Operating co
B3.4{1 Stati

The Fan ed to

operate

B3.4{2 Static-pres

The Jrahge of static pressures to which a differential pressure transmitter may be subject
witha i i i isti

B3.4.3 Overpressure limits

The peak pressure to which a pressure transmitter may be subject without permanent
impairment of operating characteristics.
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B.4 Additional data elements proposed for temperature measurement

principles
Classification and documentation
structure of temperature measuring =
equipment o
02.11.2001 3
El
z
L
: S
=]
-t
2 E
R
[ 14 (=
1 Identification
Dgcument identification
Date of issue
Prpduct type
Prpduct name
Vgndor/Manufacturer
2 Application
3 Fynction and System Design o
M¢asuring principle (
Eduipment architecture N\ >
Cgmmunication and data processing N
Cllmate Class L
Dd¢pendability e
Reliability ( AN
Maintainability \
Integrity L AN NG
Security [ NN = N
N, S~ )
4 Input | \
Mgasured variablen  \ N\ NN
Méasuring range > ¢ <
Sdnsor type N\
Sdnsor connection < N
In$ulation resistapée\
N
5 Oltput N\
Oltput signil AN >
Sifnal gmaladn . AN\ \
Ldad < NEAN \
Lifearizatign N\ M\ /
~{ \
6 Pdrformande charactepistics
Maximunmsmeasured efror
Hysteresis
Nagn:-répeatability
Sthrup-drift
Long-term drift
Influence of ambient temperature
Influence of medium temperature
Settling time
Rise time
Thermal response time
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Classification and documentation
structure of temperature measuring
equipment

02.11.2001

Temperature equipment

RTD

Thermocouple

7 Operating Conditions

7.1 Ingtallation

Ingtallation instructions

Sthrt-up conditions

Warm-up time

Emission angle

7.2 Ejvironment

Ambient temperature range

Ambient temperature limits

Stprage temperature

Immunity to temperature change

SHock resistance

Vipration resistance

Elgctromagnetic compatibility

/—\S

7.3 Priocess

Prpcess temperature range

Prpcess temperature limits

Prpcess pressure range

G

Prpcess pressure limits NN
( -\
8 Méchanical Construction N )
Ddsign | N —
Dimensions (Iengt}\x\bré\%dth X h}ibht) \ NN

Weight

Méaterial

Elgctrical connectiond

Degree of protgCtion,

Type of protedtion\ ¢

Prpcess connestiom  \

AWAR >

9 Operazjﬁ{y\ AVWAN

10 Pdwer Supply \ AN 7
\

11 Cdrtificates ancd~Approvals

12 Oinderingjnformation

13 Dacumentation
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Input

B4.1.1 Sensor type

Copyright © 2002

, IEC

Type of resistance thermometer according to IEC 60751 or the thermocouple according IEC

6058

4.

B4.1.2 Sensor connection

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

thern

B4.1
The

ambient or elevated temperatures and with a specified measuring.wo

B4.2
B4.2

Mea
linea

B4.3
B4.3

Rise

B4.3

The
with

hocouple.

3 Insulation resistance

resistance value measured between all parts of the electric

Output
1 Linearization

s used to linearize the input of a resistance t
temperature (or temperature-propqrtional &

Performance characteristics
1 Rise time

time for 10% to 90%

2 Thermal respog

thermal re »
B flowrate of 3

efmocouple to obt

ith at

Bin a

g air
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B.5 Additional data elements proposed for density measurement principles

Classification and documentation
structure of density measuring equipment
02.11.2001

Density equipment
Radigmetric
Refraftive index

Oscillation
Ultragonic

1 Identification

Dgcument identification

D4dte of issue

Prpduct type

Prpduct name

Vgndor/Manufacturer

2 Application

3 Fynction and System Design

Measuring principle

AT N
I~

Edquipment architecture /4

/
Cqgmmunication and data processing N\ [ |
\

Cllmate Class
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(
4 Input N N
M¢asured variable | L
Measuring range L \

l
5 Olitput N
Oltput signal Vd N
Signal on alarm "\

Ldad N\ AN

6 Performanc@ch}r:b{e\rl\tiCE\ N
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Density equipment

Oscillation

Radiometric

Ultrasonic

Refractive index
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Operating Conditions

7.1 Installation
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Ingtallation instructions
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Warm-up time
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B5.1
B5.1

Performance characteristics

.1 Influence of medium pressure

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

B5.2
B5.3
The

B5.3
B5.3
The

B5.3

The
accu

B5.3

The
accu

B5.3

The
accu

Installation conditions

.1 Cable length

maximal length of the electrical cable between the primary and the se ry deyice

Process conditions

1 State of aggregation

bermissible state of aggregation of the fluid (e.g. liquid,

2 Density

range of the density of the medium within wh operate within spe

Facy limits.

3 Viscosity

range of the viscosity of the med W device will operate within spe
Facy limits.

4 Gas content

maximum g co
Facy limits.

w which a device will operate within spe

cified

cified

cified
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Annex C
(informative)
Alphabetical list of terms, definitions and sources

ambient temperature

The

temperature measured at a representative point within the local environment, including

adjacent heat generating equipment, in which the measurement and control equipment will

nor

C.2

amblent temperature limits

The

impajirment of operating characteristics.

NOT

the operating temperature limits.

C.3

ambjlent temperature range

The

specjfied accuracy limits.

c4
ana
A s

range.

[IEV [351-12-18]

C.5

A di

[IEV [351-12-20]

C.6

climate

The

measuremen

and
toc

binaly signal Q

allv onerate be stored or transnorted
P4 ™ Y ™

range of ambient temperatures to which a device may be nent

E The performance characteristics may be exceeded in the range betwe n and

range of ambient temperatures within whi de ithin

lpgue signal
ignal, whose information parameter N@s UTR gy value within a given continuous

dital signal wha ter may assume one of two discrete values.

climat jons, f.e. ambient temperature, pressure and humidity, to which the
egquipment can be subjected during operation (including shutdown), trangport
storage. (ove d or sea). IEC 60654-1: 1993 defines four location classes with regpect

limatic sonditions:
(lass’ A: Air-conditioned location

A location in which both air temperature and humidity are controlled within specific limits.
Class B: Heated and/or cooled enclosed location

A location where only air temperature is controlled within specific limits.

Class C: Sheltered location

A location where neither air temperature nor humidity are controlled. The equipment is
protected against direct exposure to sunlight, rain or other precipitation and full wind
pressure.

Class D: Outdoor location

A location where neither air temperature nor humidity are controlled. The equipment
exposed to outdoor atmospheric condition such as direct sunlight, rain, hail, sleet, snow,
icing, wind and blown sand.
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The exact climatic conditions for the different location classes can be taken from
[IEC 60654-1].

C.7
degree of protection
The measures applied to the enclosures of electrical apparatus to provide for:

e the protection of persons against contact with or approach to live parts and against
contact with moving parts (other than smooth rotating shafts and the like) and the
protection of the apparatus against the ingress of solid foreign bodies.

e the protection of the apparatus inside the enclosure against harmful ingress of water.
[IEC[60529]

C.8

digital signal

A signal whose information parameter may assume one out of a set\Q aly

[IEV [351-12-19]

C.9

drift

An unpdesired gradual change in the input-output rels S < over a period of time,

not gaused by external influences on the device.

Cc.10

eleciromagnetic compatibility

The pbility of the measurement equip properly within a given electromagnetic
envionment without being influenced\ by 3 ' d its

pertinent equipment.

c.1

envifonmental conditj
A specification {&
opergtion of the jo

e H

foper

nock,

(s
e A hge.
H , for
s
c.12
environmental influence
The 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.

C.13

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.

[IEC 61298-2]
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C.14

influence of ambient temperature

The 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.

C.15

input variable

A variable acting on a system from the outside which is independent of other variables of the
system.

[IEV 351-12-01]

C.16
longtterm drift
The drift in output monitored for 30 days at 90% of span.

[IEC|61298-2]

Cc.17
maximum measured error

The |argest positive or negative value of error of the 4
each| point of measurement.

[IEC|61298-1]

or @ownscale vallie at

Cc.18
measured variable
The quantity, property or condition whi

Cc.19
measuring range

Rangde of values defi
withih the specifi
[IEV [351-12-35]

NOTH The extreme va

gured

C.20

non-repeataility Bped )

Is the algébraig di 3 utive
measurement \ nder
the Tme ope ges.
It is Wsually-expressed’in percentage of span and does not include hystereS|s and drift.

[IEC|61208-2]

C.21

normal operating conditions

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

C.22
operating conditions
Conditions to which a device is subjected, not including the variables handled by the device.

Examples of operating conditions include: ambient pressure, ambient temperature,
electromagnetic fields, gravitational force, inclination, power supply variation (voltage,
frequency, harmonics), radiation, shock and vibration. Both static and dynamic variations in
these conditions should be considered (see IEC 60654).
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C.23

operating limits

The range of operating conditions to which a device may be subject without permanent
impairment of operating characteristics.

e In general, performance characteristics are not stated for the region between the limits of
normal operation conditions and the operating limits.

e Upon returning within the limits of normal operating conditions, a device may require
adjustments that restore normal performance.

e The limiting conditions for storage, transport and operation may be different.

C.24
output variable
A variable delivered by a system.

[IEV [351-12-04]

C.25

performance characteristics

The Itabulation of those pertinent parameters and the hich defingd the
functions and capabilities of a device under static andd dr as a resulf of a

specffic test.

C.26
power source
The primary source, usually a.c. mains, energy is derived.

Cc.27
power supply device
A separate unit which ca 9 ergy
from|the power sourcd ¥ ergy for a system or elements of a system for
measurement and con

C.28
rangeability
The fatio of the riaxi e/ minimum span to which an instrument can be adjyisted
withip the spegified

EXAMPLE SR 9.

C.29
refelence opé&xa
The fange_of.ope les in
envinonmental conditions are disregarded.

C.30
response time (thermal)

The time a thermometer takes to respond at a specified percentage to a step change in
temperature. To specify response time it is necessary to declare:

e the percentage of response (usually 50% or 90%).

e the test medium and the flow conditions (usually water with 0,4 m/sec and air with
3 m/sec).

[IEC 60751]

C.31

rise time

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

NOTE
[IEV

C.32
settl

Conventional values are 5% to 95% or 10% to 90%

351-14-41]

ing time

Duration of the time interval between the instant of a step change in one of the input variables
and the instant when the output variable does not deviate by more than a specified tolerance

(for this-decumentiYefrom-the-difference-between-itsfinaland-initial-stoady-state—values.
[IEV [351-14-43]

C.33

shogk

A sudden non-periodic motion caused by a blow, impact, cofthisi iQn viplent
shakp or jar.

Therg are two methods to measure shock:

o the first is to specify a value of acceleration or decefera

e the second is to specify a height of free fall on tq a

C.34

signapl

A phlysical variable, one or more para more
variables which the signal represents.

NOTH These parameters are cajled the "infor tioe

[IEV [351-12-16]

C.35

sparn (measurir@an

Absdlute value o ' he two extreme values of the measuring range.
[IEV [351-12-36]

C.36

stanpardized signaly

A signal¢thedoweRand upper range-values of which are standardized.

EXAMPLE ..x420 mA d.c.; 20 kPa - 100 kPa.

C.37

start-up. drift

The drift/in output monitored over a period of 4 hours after power is switched on.

[IEC

C.38

61298-2]

storage and transportation conditions
The specified conditions to which a device may be subject between the time of construction
and the time of operation.

e During storage and transportation the device is inoperative and appropriately protected
and/or packed to meet the specified condition limits so that the device will not be

d

amaged or suffer a degradation of performance.
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C.39

storage temperature
The ambient temperature to which a device may be subject between the time of construction
and the time of operation.

Cc.40
type

of protection

The specific measures applied to electrical apparatus to avoid ignition of a surrounding
explosive atmosphere by such apparatus.

[IEV 426-01-02]

C.41

warm-up time

The {ime required after energising a device before its rated performangé sti pply.
C.42

vibration

A periodic motion, reciprocating, rotary or both, usually ental
freqyency.

A tygical example is the vibration of rotating machinery

C.43

vibrgtion resistance

The
meag
char
vibr

[IEC

C.44
zero
A mdg

[IEC

vibration resistance indicates th ations of a given severit
urement equipment can withsta i nane impairment of oper
cteristics. The severity is determiried K eters: frequency, range, amplitu

ion and duration of loading.
60068-2-6]

adjustment
ans provid n

60770-1]

ause-a parallel shift in the input-output curve.

y the
ating
de of
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Copyright © 2002,

IEC

Document type definitions (DTD) and metadocument of the document in

SGML notation

D.1 Document type definition

<I'SGWL_"1SO 8879:1986"

CHAR
(I RV

CAPA

SCOH

SYNT
16

255
(1 RV

SET

)/ ESC 2/5 4/0"
DESCSET
0 9
9 2
11 2
13 1
14 18
32 95
127 1

CTY

in | SO 8879-1986.

This SGW decl aration supports the core concrete sy
ref erences are not suppor
only "features" supported are OM TTAG and SHORTTZ
resol ved when an SGW is retrieved via File: Ope

Shor t

BASESET "1 SO 646-1983// CHARSET | nt er nati ona

UNUSED
9
UNUSED

4 5 6 7 8 9 10 11 12 13 14 1§
20 21 22 23 24 25 26 27 28 29 30 31 127

ARSET | nt er nati ona

describg

Ref erence Version

13
10
32
TAB SEPCHAR 9
NAM NG
L CANNETRT ne
UCNVBTRT "
LCNMCHAR - "
UCNMCHAR  "-. "
NAMECASE GENERAL YES
ENTI TY NO
DELI M
GENERAL SGWLREF
SHORTREF NONE
NAMES SGWLREF
QUANTITY  SGWREF
-- REFERENCE Wor dPer f ect SGWL --
-- VALUE MAX VALUE --
ATTCNT 40 -- 40 80 --
ATTSPLEN 960 -- 960 2048 --
BSEQLEN 960 -- 960 960 (| GNORED) --

d
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DTAGLEN 16 -- 16 16 (1 GNORED)
DTEMPLEN 16 -- 16 16 (1 GNORED)
ENTLVL 16 -- 16 32
GRPCNT 32 -- 32 256
GRPGTCNT 96 -- 96 512
GRPLVL 16 -- 16 32
LI TLEN 2048 -- 240 2048
NAMELEN 32 -- 8 100
NCORMSEP 2 -- 2 2
Pl LEN 240 -- 240 240 (| GNORED)
TAGLEN 960 -- 960 2048
TAGLVL 24 -- 24 80
FEATORES

M N M ZE
DATATAG NO
OM TTAG YES
RANK NO
SHORTTAG NO

LI NK
SI MPLE NO
I MPLICIT NO
EXPLIC T NO

OTHER
CONCUR NO
SUBDCC NO
FORMAL NO

S

<! DACTYPE met@
<l--| PUBLIC E TVE
<! EN
III S
<! EN
"19
<! EN
"19
<! EN
III S
<! EN
"1 90 8879: 1986/ / ENTI TI ES Added Latin 1//EN' >
<! ENTKFY"% | SA at 2 PUBLI C
"1 90\8879: 1986/ / ENTI TI ES Added Latin 2//EN' >

APPI [NFO
NONE
>
<l--] Version 1.0
| EC-|Met adocunent - DTD
P& |14. 7. 98

27.01.1996 -->

obt1 shing// EN' >

urmeri ¢ and Speci al G aphic//EN' >
General Technical//EN' >

Di acritical Marks//EN' >

<IENTITY % | SCanso PUBLIC

"1 SO 8879: 1986/ / ENTI TI ES Added Math Synbols: Ordinary//EN' >
<IENTITY % | SOgrk1 PUBLIC

"1 SO 8879: 1986/ / ENTI TIES G eek Letters//EN' >
<IENTITY % | SOgr k3 PUBLI C

"1 SO 8879: 1986/ / ENTI TI ES G eek Symbol s//EN' >
% SQpub; % SOnum % SCtech; 9% SOdia; % SO atl; % SA at2; 9% SCanso;
% SOgrk1; 98 SQgr k3;

<! NOTATI ON cgnthar PUBLIC "1 SO 8632-2:1987// NOTATI ON | nf or mati on
processi ng systens - Conputer G aphics -
Metafile for the storage and transfer of
picture description information -
Part 2: Character encodi ng//EN' >

<! NOTATI ON f ax PUBLIC "CCITT VII.3 T 6//NOTATI ON Bl ue book -
Term nal equi pnent and protocols for
telematic services - Facsinmle encoding
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schenes and coding control functions for

group 4 facsinile apparatus//EN' >
<IENTITY % p. em ph "hp1|hp2|hp3|hp4|hp0|0|t" -- Enphasi zed phrases -->
<IENTITY % ps. el em "artwork -- Oher elenments -->

<IENTITY % p.zz.ph "(%.emph;)| (%s.elem)"

--Al|l phrases-->
<IENTITY % m ph " (#PCDATA| (%. zz. ph; ) ) *" -- Phrase nodel -->
<IENTITY % ps. zz "U%ps.elem™

-- Paral/sect subelements -->

<IENTITY %s.p.d "plfig" -- Sinple paragraphs -->

<IENTITY %s. zz "(9%.p.d;) | (%s. zz; )" -- Section subel enents -->

<IENTITY % mpseq "(p, ((%.p.d; )|(9@s zz;))*)" --Paragraph sequence-->
<= tTctudabte Subetrenents -->

<! EUEMENT netadocunent - - (frontm body)
-- the whol e docunent --><?Pub Caret>

<l-- ELEMENTS M N CONTENT ( EXCEPTI ONS)

<! EEMENT (%.em ph;) - - %n ph;

<IEHEMENT p O O ((%m ph;)*) --

-->

<! ELJEMENT fi g - - (figbody, (figcap

<! EUEMENT fi gbody OO0 (figcom?, (¥%s. zz;

<l EHEMENT figconm - O %n ph

<! EJEMENT fi gcap - 0 Frgdre caption --

<! EHEMENT fi gdesc -
<! ELEMENT art wor k -
<! ATITLI ST artwor k

Mre description --

<IENTITY % freet ext

enph

<l--

<! EL i on; date, author)

nformations -->

<! El

<! EL
>
<! EL
>
<! EL

<! EUEMENT-body - - (superdocunent?, chapterdescription*)
-- the body that really describes the neta docunent --|>
<! ELLEMENT superdocunent - - (#PCDATA)

-- the title of the preceding (in a sense of superclass)

met adocunent -->
<! ELEMENT chapt erdescription - - (chaptertitle, chaptercontentsdescription
chapt ercont ent s)
-- description of one chapter -->
<! ATTLI ST chapt erdescri pti on
chapt er nunber NUVBER #1 MPLI ED

i sinherited (yes]|no) no
-- the nunber (in the actual level) of the chapter -->
<! ELEMENT chaptertitle - - (#PCDATA)
-- the title of the chapter -->
<! ELEMENT chapt er cont ent sdescription - - (%reetext;)
-- the informal description of the neaning of the
contents of the chapter -->

<! ELEMENT chaptercontents - -
((contentel ement descri ption| chapterdescription)*)
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-- the description of the contents of a chapter , can
contain content elenents and sub chapters -->
<I ELEMENT cont ent el ement description - - (contentel enment nane,
contentdescri ption, synonynt, contentel enentdescription*)
-- the description of an elenent in a chapter -->
<I ATTLI ST cont ent el ement descri pti on
contenttype (
datafield|figure|text|nunmeric|interval|undefined) "undefi ned"
i sinherited (yes]|no) no
-- the possible contents -->
<! ELEMENT content el ement nane - - (#PCDATA)
-- nanme of the element -->
<! ELEMENT contentdescription - - (%reetext;)

- - tfre—mformat—descriptiom of the mearm g of te COMtents --->
<! EHEMENT synonym - - (sSynonymane)
-- a synonymfor the nanme -->
<!l ATITLI ST synonym
i sinherited (yes|no) no
-- inheritance flag -->
<! EUEMENT synonymane O O (#PCDATA)
-- a synonymfor the name -->

@@

1>

2
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D.2 Metadocument of Clause 5 of the document

<metadocument>
<frontm>
<title> Industrial-Process Measurement and Control: Data Structures

and Elements in Process Equipment Catalogues Part 1: Measuring Equipment
with Analogue

and Digital Output </title>

<version>1.0</version>

<date>20th November 2001</date>

<author>1EC SC65B WG 10</author>

</frjontm>

<body>

<chgpterdescription chapternumber="1" isinherited="yes"
<chgptertitle>ldentification</chaptertitle>
<chgptercontentsdescription>

<p>The information necessary for unambiguous
identification of the measurement equipment sha
infgrmation may be

supglemented by illustrations, e.g. drawing
<p></p>
</chaptercontentsdescription>
<chgptercontents>
<contentelementdescription congen
<conftentelementname>Document ide
<contentdescription>

<p>The type, code number, and i
docuyment.</p>
<p></p>
</cgntentdescription>
</cgntentelementde i

<contentelementdescriy =
<corftentelem j gntentelementname>

<corftentdescri
<p>The date

<p>Note: Th O er 1s encouraged to supplement
thig inforgfatia alid until” date.</p>

<p></p>
</cgnte
</cgntentelems

<contentele -ntde cription contenttype="text">
<contentelementhare>Product type</contentelementname>
<contentdescription>

<p>The€ type of product, e.g. capacitance level

transmitter, differential pressure transmitter  Pt100 resistance
thermometer, variable area

flowmeter .</p>

<p></p>

</contentdescription>

</contentelementdescription>

<contentelementdescription contenttype=""text">
<contentelementname>Product name</contentelementname>
<contentdescription>

<p>The product name under which the measuring equipment is marketed
and, where appropriate, its model number.</p>

<p></p>

</contentdescription>

</contentelementdescription>

<contentelementdescription contenttype=""text">
<contentelementname>Vendor/Manufacturer</contentelementname>
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<contentdescription>
<p>The name of the
vendor/manufacturer responsible for the measurement equipment, optionall
with address.</p>

<p></p>

</contentdescription>

</contentelementdescription>

</chaptercontents>

</chapterdescription>

<chapterdescription chapternumber="2" isinherited="yes">
<chaptertitle> Application</chaptertitle>
<chgptercontentsdescription>

<p>The applications for which the measurement equipment is
desifgned, together with the reasons for its use shall be sp ied
herg.</p>

<p>4/p>
</chaptercontentsdescription>
<chgptercontents>
</chaptercontents>
</chapterdescription>
<chgpterdescription chapternumber="3" isinherit
<chgptertitle> Function and System Design <
<chgptercontentsdescription>

<p>Tlhe means by which the physical quan
prodessed and output as a signg
spedified here. The
meaquring principle and the componeht
equijpment shall be

spedified. Terms such as those 80770-1 Annex A (transmitt

metdr, indicator,
switich, transducer apd sens . sed. 1T appropriate, the sigr
prodessing includi
any | diagnostic fupstion
<p></p>
</chaptercont€:§2de;
<chgpterconten

<Co

<contentelementname>Equipment
architecture</contentelementname>

<co itentdescri p'l' Lon>

<p>The components, devices,
assemblies or systems used to perform the measuring activity.</p>
<p></p>

</contentdescription>

<synonym>

<synonymname>Modular ity</synonymname>
</synonym>
</contentelementdescription>
<contentelementdescription>

y

er,

al

<contentelementname>Communication and Data Processing</contentelementname>

<contentdescription>

<p>The components, hardware and software for communication with external
systems and

execution of complex functions</p>

<p></p>
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</contentdescription>

</contentelementdescription>

<contentelementdescription>

<contentelementname>Climate Class</contentelementname>

<contentdescription>

<p>The climatic conditions, i.e. ambient

temperature, pressure and humidity, to which the measuring equipment can be
subjected during

operation (including shutdown), transport and storage (over land or sea),
e,g, as specified in IEC

60654-1.</p>

<p><Lp>

</cgntentdescription>

</cgntentelementdescription>
<contentelementdescription>
<contentelementname>Dependabi lity</contentelementname>
<contentdescription>
<p>Ilnformation on the dependability of the equipment
61508. The scheme as per IEC 61069, Part 5 should B
<p></p>

</cgntentdescription>
<contentelementdescription>
<contentelementname>Reliability</contentel
<contentdescription>

<p>Where appropriate, the mean
faullts (MTBF), fault tolerance
herg</p>

<p></p>
</cgntentdescription>
</cgntentelementdescri
<contentelementdescrifp
<contentelementnam
<contentdescriptio
<p>Where
appn
cong
corr
</p>
<p>d
</cag
</cg
<con
<con amez Integrity</contentelementname>
<con
<p> te, any mechanism which ensures the integrity of the
equifpment output on the

disdovery of a fault shall be described here.

</p
<p></p>

</contentdescription>

</contentelementdescription>

<contentelementdescription>
<contentelementname>Security</contentelementname>

<contentdescription>

<p>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.

</p>

<p></p>

</contentdescription>

</contentelementdescription>

</contentelementdescription>

etc. shall be entered

éntelementname>

gmallest replaceable units, any

e of the equipment shall be entered herg.
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