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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL-PROCESS CONTROL SYSTEMS - RECORDERS - TESTING
AND PERFORMANCE EVALUATION

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,| IECcannot 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/IECpNationall 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 itself does not provide any attestation>of-conformity-’4ndependent certification bodies provide conformity
assessment servicesiandgiimsomeitareas; accessitoalECsmarkscof conformity./IEC/is-not responsible for any
services carried out by independent certification bodies.

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 63206 has been prepared by subcommittee SC65B: Measurement
and control devices, of IEC technical committee TC65: Industrial-process measurement, control
and automation.

The IEC 63206 cancels and replaces the IEC 60873-1 and IEC 60873-2, of which it proposes
revisions and updates.

The text of this standard is based on the following documents:

FDIS Report on voting

XXIXXIFDIS XXIXXIRVD

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.
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The committee has decided that the contents of this publication will remain unchanged until the
stability 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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

The National Committees are requested to note that for this publication the stability date
is 20XX.

THIS TEXT IS INCLUDED FOR THE INFORMATION OF THE NATIONAL COMMITTEES AND WILL BE DELETED
AT THE PUBLICATION STAGE.
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INTRODUCTION

IEC 63206 is intended for use by manufacturers to determine the performance of their products
and by users or independent testing bodies to verify manufacturers’ performance specifications.

IEC 63206 has fully covered IEC 60873-1 Electrical and pneumatic analogue chart recorders
for use in industrial-process systems —Part 1. Methods for performance evaluation and |IEC
60873-2 Electrical and pneumatic analogue chart recorders for use in industrial-process
systems —Part 2: Guidance for inspection and routine testing, they are withdrawn.
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INDUSTRIAL-PROCESS CONTROL SYSTEMS - RECORDERS - TESTING
AND PERFORMANCE EVALUATION

1 Scope

This International Standard IEC 63206 specifies the classification (e.g.: analogue chart recorder,
digital recorder, X-Y recorder, paperless recorder, event recorder, data logger, and data
acquisition device, etc.) and performance evaluation methods of recorders. It covers type tests
as well as routine tests.

This International Standard is applicable to recorder devices and recorder modules for control
systems.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments)
applies.

IEC 60050-313, International s Electrotechnical :Vocabulary - Electrical and electronic
measurements and measuring ~inStruments =" Part "313:" Types of electrical measuring
instruments (available at <http://www.electropedia.org>)

IEC 60050-351, International Electrotechnical Vocabulary = Part 351: Control technology
(available at <http://www.electropedia.org>)

IEC 61003-1:2016, Industrial-process control systems — Instruments with analogue inputs and
two- or multi-position outputs — Part 1: Methods for evaluating performance

IEC 61326-1:2020, Electrical equipment for measurement, control and laboratory use — EMC
requirements — Part 1: General requirements

IEC 61010-1:2017, Safety requirements for electrical equipment for measurement, control, and
laboratory use - Part 1 General requirements

IEC 62828-1:2017, Reference conditions and procedures for testing industrial and process
measurement transmitters — Part 1: General procedures for all types of transmitters

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-313,
IEC 60050-351, IEC 62828-1 and the following apply.

3.1
data acquisition device, DAQ
device for entering or collecting data.

Note 1 to entry: Multifunction DAQ devices rely on an industrial computer (commercial PC, Industrial PC, Compact
PCI, notebook etc.) for control. These devices are designed to meet the needs of a general-purpose measurement
system. They are not designed for a specific type of measurement. DAQ devices generally provide multiple
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measurement modes such as analogue input, analogue output, digital input, digital output, and counter-timer
functionality.

[SOURCE: IEC 62008: 20051, 3.1.4]

3.2

data logger

system to measure a number of variables and make written tabulations and/or records in a form
suitable for computer input.

[SOURCE: IEC 61968-2: 2011[2], 2.63]

3.3

digital medium recorder

recorder whose recording medium is electronic media, e.g. magnetic disk, optical disk or solid
state disk.

3.4

error in timekeeping

the value obtained by subtracting the true value of elapsed time from the recorded value of
time.

[SOURCE: IEC 61143-1:1998I["1 3.7.5]

3.5

friction effect

in the case of continuous line recorders, effect that friction of the marking device produces on
the recording chart.

3.6

measuring range

region between the limits within which a quantity is measured, or received, expressed by stating
the lower and upper range values (for example, 0 mA, 100 mA). The zero value greater than
the lowest range value, is called "elevated"; and less than the lowest range value is called
"suppressed".

Note 1 to entry: Instruments may be supplied with manual or automatic means of adjusting the range. As used in
this standard, the term "range" and the definitions below apply to the characteristics of the instruments for a specified
setting of the adjustment means.

3.7
Output
a) position of the marking device of a recorder (for paper medium recorder)

If an indicator is directly connected to the marking device, the indicated value is tested as a
second output
b) stored data in recording medium (for digital medium recorder)

3.8
paperless recorder
recording instrument in which the chart is displayed on an electronic screen.

Note 1 to entry: in industry it not uncommon to refer these kinds of recorders as “chartless”

3.9
paper recorder
whose recording medium is a type of paper.
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Note 1 to entry: examples are dotted line recorder, strip chart recorder, stylus recorder, (ink) jet recorder, printing
recorder, spot recorder, thermal recorder.

Note 2 to entry: examples are paper: regular paper, light-sensitive medium, heat-sensitive paper, dielectric-coated
paper or other papers.

3.10

record

trace or event marked on the instrument chart, text or stored electromagnetic information in
response to a signal.

3.1

recorder

measuring instrument which records on a recording medium information corresponding to the
values of the measurand

Note 1 to entry: Some recording instruments can incorporate an indicating device.

Note 2 to entry: Some recording instruments can record information corresponding to more than one measurand.

[SOURCE: IEC 60050 312-02-11]

3.12
multiple-channel recorder
recorder for more than one signal to the recorder.

3.13

multiple-pen recorder

recorder for more than one signal providing an individual pen or other marking device for each
signal.

3.14
time per point
time interval between two immediately successive readings of the same or different signals.

Note to entry: sample time, time interval, sample hold time, are different ways to express the definition.

3.15

time resolution

the minimum time by which two events are separated in order that the corresponding time tags
be different.

Note 1 to entry: The time resolution cannot be shorter than the separating capability.

[SOURCE: IEC 60050 371-05-03]

3.16
zero adjustment
means provided in an instrument to cause a parallel shift in the input-output relation.

[SOURCE: IEC 61987-1, 3.56]
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4 Classification

4.1 General

Recorders can be classified by the way they are powered (e.g.: pneumatic recorder and
electrical recorder), by recording medium (e.g.: paper medium recorder and digital medium
recorder) or by function (e.g.: continuous signal recorder and event recorder).

4.2 Pneumatic recorders

Pneumatic recorders mainly record pneumatic standard signals of 20 kPa to 100 kPa, and use
paper as recording medium; their marking device and the recording medium are driven by
compressed air or electrical motor.

4.3 Electrical recorders

Electrical recorders record electric signals and are electrically powered. Electrical recorders
can be classified:

— by mechanical structure as: desktop type, rail mounted type, panel mounted type, portable
or board card type;

— by function as: chart recorder, X-t recorder (or trend recorder), X-Y recorder, paperless
recorder, event recorder, data logger and data acquisition device.

In case of control systems, the recorder’function' could alse be' done’'by a software with no
hardware dedicated elements.

The hardware model for an electrical recorder is as shown in Figure 1. The electrically power
supply unit, the input channel unit and‘the’data processing unit are basic modules of a recorder
(for example: a data'logger). ‘Besides, there'should'be at 'least’one ‘module of paper medium
recording unit, digital medium recording unit'(magnetic-or' CD-RW disk and solid state medium)
or communication unit. Display unit, alarm unit and switch output unit are optional.

These units’ functions are:

— Electrical power supply unit, to provide the recorder with the energy from a power regulator
unit that is supplied by AC or DC power supply or a set of rechargeable batteries.

— Input channel unit, to receive the signals from process field, it is the interface between the
recorder and the external world.

— Data processing unit, it is the most important part of an electrical recorder. Its main function
is to provide and process the measured signals, make written tabulations and records in a
form suitable for digital medium recording units, communication unit or paper medium
recording unit. Besides the main measurement function, it may be equipped with a number
of additional functions: configuration, adjustment, self-testing, diagnostics, condition
monitoring, external process control function, internal data storage, etc.

An event recorder, besides above functions, also contains a clock with sufficient time resolution
to associate to all input events a time stamp to distinguish their precedence relationship.
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