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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PROCESS MEASUREMENT AND CONTROL DEVICES -
GENERAL METHODS AND PROCEDURES FOR
EVALUATING PERFORMANCE -

Part 1: General considerations

FOREWORD

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

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

IEC Publications have [the férm ofyrecommendations for international use and ‘are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannet{be ;held .responsibletfarthe,way in which they are used or for any
misinterpretation by any end user.

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

IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with an IEC Publication.

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

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

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

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

International Standard IEC 61298-1 has been prepared by subcommittee 65B: Devices and
process analysis, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This second edition cancels and replaces the first edition published in 1995 and constitutes a
technical revision.

This edition is a general revision with respect to the previous edition and does not include any
significant changes (see Introduction).
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The text of this standard is based on the following documents:

FDIS Report on voting
65B/685/FDIS 65B/693/RVD

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts of the IEC 61298 series, under the general title Process measurement and
control devices — General methods and procedures for evaluating performance, can be found
on the IEC website.

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

* reconfirmed,

* withdrawn,

» replaced by a revised edition, or
*+ amended.
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INTRODUCTION

This standard is not intended as a substitute for existing standards, but is rather intended as a
reference document for any future standards developed within the IEC or other standards
organizations, concerning the evaluation of process instrumentation. Any revision of existing
standards should take this standard into account.

This common standardized basis should be utilized for the preparation of future relevant
standards, as follows:

— any test method or procedure, already treated in this standard, should be specified and
described in the new standard by referring to the corresponding clause of this standard.
Consequently new editions of this standard are revised without any change in numbering
and scope of each clause;

— any particular method or procedure, not covered by this standard, should be developed
and specified in the new standard in accordance with the criteria, as far as they are
applicable, stated in this standard,;

— any conceptual or significant deviation from the content of this standard, should clearly be
identified and justified if introduced in a new standard.
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PROCESS MEASUREMENT AND CONTROL DEVICES -
GENERAL METHODS AND PROCEDURES FOR
EVALUATING PERFORMANCE -

Part 1: General considerations

1 Scope

This part of IEC 61298 specifies general methods and procedures for conducting tests, and
reporting on the functional and performance characteristics of process measurement and
control devices. The methods and procedures specified in this standard are applicable to any
type of process measurement and control device. The tests are applicable to any such
devices characterized by their own specific input and output variables, and by the specific
relationship (transfer function) between the inputs and outputs, and include analogue and
digital devices. For devices that require special tests, this standard should be used, together
with any product specific standard specifying special tests.

This standard covers general principles which apply to the series.

2 Normative references

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

IEC 60050-300, International ElectrotechnicalcVlocabulary:(IEV) — Electrical and electronic
measurements and measuring instruments (composed of Part 311, 312, 313 and 314)

IEC 60050-351, International Electrotechnical Vocabulary (IEV) — Part 351: Control
technology

IEC 60410:1973, Sampling plans and procedures for inspection by attributes

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

IEC 61298-2, Process measurement and control devices — General methods and procedures
for evaluating performance — Part 2: Tests under reference conditions

ISO 31 (all parts), Quantities and units

3 Terms and definitions

For the purpose of this document, the following relevant terms and definitions, some of them
based on IEC 60050(300) or IEC 60050(351), apply.

3.1 variable

quantity or condition whose value is subject to change and can usually be measured (e.g.,
temperature, flow rate, speed, signal, etc.)

[IEV 351-21-01, modified]



-8- 61298-1 © IEC:2008

3.2

signal

physical quantity, one or more parameters of which carry information about one or more
variables which the signal represents

[IEV 351-21-51, modified]

3.3

range

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

[IEV 351-27-11, modified]

3.4

span

algebraic difference between the values of the upper and lower limits of the measuring range
[IEV 311-03-13]

3.5

inaccuracy

maximum positive and negative deviation from the specified characteristic curve observed in
testing a device under specified conditions and by a specified procedure

NOTE Accuracy is defined in IEC 60050-300, definition 311-06-08.

3.6

error

algebraic difference between the jindicated yvalue :and/a comparison value of the measured
variable

[IEV 351-27-04, modified]

NOTE The error is positive ' when the’indicated value'is greater than the comparison‘value. The error is generally
expressed as a percentage of the relevant.idealspan:

3.7

measured error

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

3.8
non-linearity
deviation from linearity

NOTE 1 Linearity is defined in IEC 60050(300), definition 311-06-05.

NOTE 2 Non-linearity does not include hysteresis.

3.9
non-repeatability
deviation from repeatability

NOTE Repeatability is defined in IEC 60050(300), definition 311-06-06.

3.10

hysteresis

property of a device or instrument whereby it gives different output values in relation to its
input values depending on the directional sequence in which the input values have been
applied

[IEV 351-24-15, modified]
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3.1

dead band

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

[IEV 351-24-14, modified]

3.12

unexpected event

device breakdown, failure to work, anomaly, or inadvertent damage occurring during an
evaluation, which requires correction by the device manufacturer

3.13

test procedure

statement of the tests to be carried out, and the conditions for each test, agreed between the
manufacturer, the test laboratory, and the purchaser/user before the evaluation starts

3.14

type tests

a test of one or more devices made to a certain design to show that the design meets certain
specifications

NOTE The type tests are in principle applied only on a sample. Normally are not repeated on all the individual
units of equipment made in series.

4 Test categories

The tests specified can be considered"under'two-categories.
a) Complete tests

These cover performance evaluations .or type tests.to establish the performance of a device
under any likely operating conditions; to permit comparison with the manufacturer's published
or stated performance specification for the device, or the user's requirements.

b) Simplified tests

These cover a selection of the complete tests to check specific characteristics of a device
(e.g., routine tests of all devices before delivery, or tests on a random sample of devices).

Where the full range of tests is not carried out, this shall be stated in all reports on the testing,
and the reasons given (e.g., economy, lack of relevance to the particular application, or failure
of the device). Deviations from the test procedures specified shall also be reported.

The programme of tests, prepared in accordance with this standard, shall be agreed between
the test house, the initiator/purchaser, and where appropriate, the device supplier or
manufacturer, before tests are commenced. Because of the generic nature of this standard,
the tests listed may be too extensive, or insufficiently comprehensive for a particular
requirement, and a modification of the test programme may be agreed.

The criteria for accepting test results (e.g., expected or limiting values), and for judgement of
the quality and acceptance of the device under test, are strictly related to the subsequent use
of the test results, and are outside the scope of this standard.

5 General criteria

5.1 Realistic operating conditions

Ideally, instruments should be evaluated under each of the conditions which they are likely to
meet in service. Unfortunately, it is not practical to evaluate performance under all possible



-10 - 61298-1 © IEC:2008

combinations of operating conditions. A standard test procedure is therefore specified which
is practical under laboratory conditions, which will provide sufficient data on which a
prediction of field performance can be made. Use of a small number of standard conditions
covering the range will simplify testing, and enable tests on different devices to be more
readily compared.

5.2 Economic aspects

The test procedures, and the number of test points and measurement cycles, shall be chosen
so as to obtain the best compromise between objectives and relevance of the results on the
one hand, and costs and technical difficulties of the test on the other. Standard procedures
should be used, but if tests are omitted or curtailed for economic or other reasons, this shall
be stated in the test report.

5.3 Replication of the tests and comparability of the results

To obtain comparable results from tests performed at different times and places, by
different operators, on different devices of the same type, the test procedures and methods
need to be well defined and reproducible. In particular, the following are required.

5.3.1 Standardization of test methods

The test methods to be followed during the evaluation shall be decided before the start, and
shall conform with standardized test methods wherever possible. Deviation from standard
methods shall be reported.

5.3.2 Influence factors

During the test, all the factors which might influence the behaviour of the Device Under Test
(DUT) shall be checked and maintained-as'constant as possible (with the exception of the
specific condition being tested).

5.3.3 Documentation of the test methods

The test report shall clearly indicate the standards or standard referred to during the
evaluation, and state the test conditions and any deviation from the specified conditions which
has occurred during the evaluation (a format for a full report of an evaluation is presented in
IEC 61298-4).

5.4 Processing the results

Due to economic aspects (see 5.2), the number of measurements during a test is often
reduced to the minimum, and therefore it is statistically insignificant. Processing of the results
to obtain meaningful information from the evaluation, therefore, cannot be performed following
statistical methods, but it shall be performed following conventional methods.

Consequently, in view of the general nature of the parameters characterizing the DUT (e.q.,
inaccuracy, hysteresis, non-repeatability, dead band, etc.) the calculations are based on
maximum values (positive and negative) of the difference between the measured value and
conventional true values, with the exception of a few quantities, for which use is made of
averaged values (e.g., measured error, non-linearity).

5.5 Independence of the results of a test from the effects of other tests

Special care shall be exercised to ensure that the results of a test are not influenced by
the previous tests.
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