BS EN IEC 61207-2:2019

Expression of performance of gas analyzers

Part 2: Measuring oxygen in gas utilizing high-

temperature electrochemical sensors

bsi.



BSENIEC 61207-2:2019

BRITISH STANDARD

National foreword

This British Standard is the UK implementation of EN IEC 61207-2:2019.
[t is identical to I[EC 61207-2:2019. It supersedes BS EN 61207-2:1994,
which will be withdrawn on 23 July 2022.

The UK participation in its preparation was entrusted to Technical
Committee GEL/65/2, Elements of systems.

Alist of organizations represented on this committee can be obtained on
request to its secretary.

This publication does not purport to include all the necessary provisions
of a contract. Users are responsible for its correct application.

© The British Standards Institution 2019
Published by BSI Standards Limited 2019

ISBN 978 0 580 85542 9
ICS 71.040.10; 71.040.40; 71.040.20

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 30 September 2019.

Amendments/corrigenda issued since publication

Date Text affected




BS EN IEC 61207-2:2019
EUROPEAN STANDARD EN IEC 61207-2

NORME EUROPEENNE
EUROPAISCHE NORM August 2019

ICS 71.040.40; 71.040.20 Supersedes EN 61207-2:1994 and all of its amendments
and corrigenda (if any)

English Version

Expression of performance of gas analyzers - Part 2: Measuring
oxygen in gas utilizing high-temperature electrochemical sensors
(IEC 61207-2:2019)

Expression des qualités de fonctionnement des analyseurs Angabe zum Betriebsverhalten von Gasanalysatoren - Teil
de gaz - Partie 2: Mesure de I'oxygene contenu dans le gaz 2: Sauerstoffmessung in Gas unter Verwendung von
en utilisant des capteurs électrochimiques a haute elektrochemischen Hochtemperatur-Sensoren
température (IEC 61207-2:2019)

(IEC 61207-2:2019)

This European Standard was approved by CENELEC on 2019-07-23. CENELEC members are bound to comply with the CEN/CENELEC
Internal Regulations which stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on application to the CEN-CENELEC
Management Centre or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CENELEC member into its own language and notified to the CEN-CENELEC Management Centre has the
same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, the
Netherlands, Norway, Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Europiisches Komitee fiir Elektrotechnische Normung

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2019 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.

Ref. No. EN IEC 61207-2:2019 E



BS EN IEC 61207-2:2019
EN IEC 61207-2:2019 (E)

European foreword

The text of document 65B/1156/FDIS, future edition 2 of IEC 61207-2, prepared by SC 65B
"Measurement and control devices" of IEC/TC 65 "Industrial-process measurement, control and
automation"” was submitted to the IEC-CENELEC parallel vote and approved by CENELEC as
EN IEC 61207-2:2019.

The following dates are fixed:

+ latest date by which the document has to be implemented at national (dop) 2020-04-23
level by publication of an identical national standard or by endorsement

+ latest date by which the national standards conflicting with the (dow) 2022-07-23
document have to be withdrawn

This document supersedes EN 61207-2:1994 and all of its amendments and corrigenda (if any).
Attention is drawn to the possibility that some of the elements of this document may be the subject of

patent rights. CENELEC shall not be held responsible for identifying any or all such patent rights.

Endorsement notice

The text of the International Standard IEC 61207-2:2019 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards
indicated:

IEC 60654 (series) NOTE Harmonized as EN 60654 (series)
ISO 9001 NOTE Harmonized as EN ISO 9001



BSENIEC 61207-2:2019

-2- IEC 61207-2:2019 © IEC 2019

CONTENTS
FOREWORD ...ttt et ettt et et e e et et ettt et e et et e et e et e e e et e e e anns 3
1N I 2 1 1 L N 1 ] PN 5
1 1T o 1= S 6
2 NOrMative refErENCES .. e 6
3  Terms, definitions, and CONCEPLS .....cviiiiiii e 6
3.1 Terms and definitioNS . ... 6
3.2 L0707 o [o7=1 o) £ P 7
3.2.1 High-temperature electrochemical SENSOr.........ccoiiiiiiiiii 7
3.2.2 RETEIENCE A o.iniiniii i e 10
3.2.3 IN SIU @NAIYZET .o 10
3.2.4 EXIractive analyzer ... 11
3.2.5 HazZardOUS @@ ......ccuiiiiii e 11
3.2.6 L = T g = €= o 1 11
3.2.7 Essential ancillary UNits ... 11
4 Procedures for specification ....... ... 11
4.1 LT 1= - T PPN 11
4.2 Specification of essential units and ancillary services ..........c.coccovviiiiiiiiinnenn. 11
4.2.1 GBNEIAL ..t 11
4.2.2 Rated range of reference gas pressure.........coovviiiiiiiiicinc e 11
4.2.3 Rated range of calibration gas pressure............ccooeiiiiiiii i, 12
4.2.4 Rated range of aspirator gas pressure ... ..o 12
4.3 Additional terms related to the specification of performance.................................. 12
4.4 Important terms related to the specification of performance .......................cocilll 12
4.41 LY o= = | P 12
4.4.2 Rated range of sample gas temperature ..............coooiiiiiiiiiiii i, 12
4.4.3 Rated range of sample gas PresSure ... 12
4.4.4 Rated range of interfering components ..........cccoviiiiiiiiiiiii 12
5 Procedures for compliance teSting ......coou i 13
5.1 LT a1 = PP 13
5.2 TeStING PrOCEAUIES ...t 14
5.3 Output fIUCTUATION ..o e 14
5.4 Delay time, rise time and fall time ... 15
BB O g AP Y e 21
Figure 1 — Flow through tube SENSOr ... e 15
Figure 2 — Test tUDE SENSOr ... e 16
o [N =T B LYo~ =T g E=T o] PSP 16
Figure 4 — Twin chamber desSign .. ... e 16
Figure 5 — Sealed reference deSign ..o 17
Figure 6 — Limiting CUIrent deSign ... e e a e 17
Figure 7 — Fixed vOIUME deSIgN ... e 18
Figure 8 — General test arrangement: In situ analyzer........c..ooiiiiiii 19

Figure 9 — General test arrangement: Extractive analyzer..............cooooiiiiiiiiiince e, 20



BSENIEC 61207-2:2019

IEC 61207-2:2019 © |IEC 2019 -3-

1)

2)

3)

4)

5)

6)

7)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPRESSION OF PERFORMANCE OF GAS ANALYZERS -

Part 2: Measuring oxygen in gas
utilizing high-temperature electrochemical sensors

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 itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of 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 61207-2 has been prepared by sub-committee 65B: Measurement
and control devices of IEC technical committee 65: Industrial-process measurement, control
and automation.

This second edition cancels and replaces the first edition published in 1994. This edition
constitutes a technical revision.

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

a) all the terms and definitions relating to the document have been updated where

appropriate;

b) the description of the principle of the galvanic cell has been expanded and clarified;
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c) new definitions and illustrations have been added for different measurement methods for
oxygen using solid electrolytes for galvanic cells;

d) new illustrations have been added for existing descriptions for ion pump cells;

e) a more detailed description of the effect of the presence of oxidizable gases has been

added;

f) all references to “errors” have been replaced by “uncertainties” and appropriate updated

definitions applied.

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

FDIS

Report on voting

65B/1156/FDIS

65B/1158/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.

This International Standard is to be used in conjunction with IEC 61207-1:2010.

A list of all parts in the IEC 61207 series under the general title Expression of performance of

gas analyzers, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC website 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.
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INTRODUCTION

This part of IEC 61207 includes the terminology, definitions, statements and tests that are
specific to oxygen analyzers, which utilise high-temperature electrochemical sensors.

Oxygen analyzers employing high-temperature electrochemical sensors operating at tem-
peratures usually in excess of 500 °C, have a wide range of applications for the measurement
of oxygen in gas samples. Such samples are typically the result of a combustion process or
oxygen impurity measurements.

Two main types of analyzer exist, the in situ analyzer, where the sensor is positioned within
the process duct work, and the "extractive" analyzer, where the sample is drawn from the duct
via a simple sample system and presented to the sensor.

An analyzer will typically comprise a sensor head, mounted on the process duct, and a control
unit remotely mounted, with interconnecting cable.
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EXPRESSION OF PERFORMANCE OF GAS ANALYZERS -

Part 2: Measuring oxygen in gas
utilizing high-temperature electrochemical sensors

1 Scope

This part of IEC 61207 applies to all aspects of analyzers using high-temperature electro-
chemical sensors for the measurement of oxygen in gas.

It applies to in-situ and extractive analyzers and to analyzers installed indoors and outdoors.

The object of this part is:

— to specify the terminology and definitions related to the functional performance of gas
analyzers, utilizing a high-temperature electrochemical sensor, for the continuous
measurement of oxygen concentration in a sample of gas;

— to unify methods used in making and verifying statements on the functional performance of
such analyzers;

— to specify what tests are performed to determine the functional performance and how such
tests are carried out;

— to provide basic documents to support the application of internationally recognized quality
management standards.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

IEC 61207-1:2010, Expression of performance of gas analyzers — Part 1: General

3 Terms, definitions, and concepts

3.1 Terms and definitions

No terms and definitions are listed in this document.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/
e |SO Online browsing platform: available at http://www.iso.org/obp


http://www.iso.org/obp
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