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9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 2: Tests under reference conditions

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

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

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 61298-2 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/686/FDIS 65B/694/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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133 INTRODUCTION

134 This standard is not intended as a substitute for existing standards, but is rather intended as a
135 reference document for any future standards developed within the IEC or other standards
136  organizations, concerning the evaluation of process instrumentation, except the Process
137 Measurement Transmitters (PMT) which are standardized by IEC series 62828. ..

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

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

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

147 - any conceptual or significant deviation from the content of this standard, should be clearly
148 identified and justified if introduced in a new standard.

149

150
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PROCESS MEASUREMENT AND CONTROL DEVICES -
GENERAL METHODS AND PROCEDURES
FOR EVALUATING PERFORMANCE -

Part 2: Tests under reference conditions

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 instrumentation except
Process Measurement Transmitters (PMT) which are standardized by IEC series 62828. 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 tests made under reference conditions.

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 Electrotechnical Vocabulary (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 61298-1, Process measurement and control devices — General methods and procedures
for evaluating performance — Part 1: General considerations

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

3 Terms and definitions

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

3.1

non-conformity

the closeness with which a calibration curve approximates to a specified characteristic curve
(which can be linear, logarithmic, parabolic, etc.)

NOTE Non-conformity does not include hysteresis.

3.2

dead-time

time interval between the instant when a variation of an input variable is produced, and the
instant when the subsequent variation of the output variable starts
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[IEV351-50-30, modified]

3.3

rise time

for a step response, the duration of the time interval between the instant when the output
variable (starting from zero) reaches a small specified percentage (for instance 10 %) of the
final steady-state value, and the instant when it reaches for the first time a large specified
percentage (for instance 90 %) of the same difference

[IEV845-25-067, modified]

3.4

settling time

time interval between the instant of the step change of an input variable, and the instant when
the output variable does not deviate by more than a specified tolerance from its final steady
state value. For this standard, a tolerance of 1 % is adopted

[IEV351-45-37]

3.5

step response time

time interval between the instant of a step change in the input variable and the instant when
the output variable reaches for the first time a specified percentage of the difference between
the final and the initial steady state value. For this standard , a specified percentage of 90 %
is adopted

[IEV 351-45-36]

3.6

time constant

time required to complete 63,2 % of the total change of the output of a first-order linear
system, produced by a step variation of the input variable

[IEV351-45-32]

3.7

performance evaluation

a complete test 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

3.8

routine test

a simplified test to which each individual instrument is subjected during or after manufacture
to ascertain whether it complies with certain criteria

3.9
sample test
a simplified test to check specific characteristics of a device

4 Accuracy related factors

4.1 Test procedures and precautions
411 Selection of ranges for test

Where there are switched ranges or dial settings (e.g., gain), the tests shall be repeated to
cover all ranges or settings. When the Device Under Test (DUT) is supplied calibrated for use,
the first set of tests shall be carried out without adjustment.
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