BS EN 50194-1:2023

BSI Standards Publication

Electrical apparatus for the detection of
flammable gases in household premises

Part 1: Test methods and performance requirements

bsi.



BS EN 50194-1:2023

BRITISH STANDARD

National foreword

This British Standard is the UK implementation of EN 50194-1:2023. It
supersedes BS EN 50194-1:2009, which is withdrawn.

The UK participation in its preparation was entrusted to Technical
Committee EXL/31/1, Gas detectors.

A list of organizations represented on this committee can be obtained on
request to its committee manager.

Contractual and legal considerations

This publication has been prepared in good faith, however no
representation, warranty, assurance or undertaking (express or
implied) is or will be made, and no responsibility or liability is or will be
accepted by BSI in relation to the adequacy, accuracy, completeness or
reasonableness of this publication. All and any such responsibility and
liability is expressly disclaimed to the full extent permitted by the law.

This publication is provided as is, and is to be used at the
recipient’s own risk.

The recipient is advised to consider seeking professional guidance with
respect to its use of this publication.

This publication is not intended to constitute a contract. Users are
responsible for its correct application.

© The British Standards Institution 2023
Published by BSI Standards Limited 2023

ISBN 978 0 539 18449 5
ICS 13.320; 29.260.20

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 November 2023.

Amendments/corrigenda issued since publication

Date Text affected




BS EN 50194-1:2023
EUROPEAN STANDARD EN 50194-1

NORME EUROPEENNE
EUROPAISCHE NORM October 2023

ICS 13.320 Supersedes EN 50194-1:2009

English Version

Electrical apparatus for the detection of flammable gases in
household premises - Part 1: Test methods and performance
requirements

Matériels électriques pour la détection des gaz Elektrische Gerate flr die Detektion von brennbaren Gasen
inflammables dans les locaux a usage domestique - in Wohnhausern - Teil 1: Prifverfahren und Anforderungen
Partie 1: Méthodes d'essai et exigences d'aptitude a la an das Betriebsverhalten
fonction

This European Standard was approved by CENELEC on 2023-08-14. 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,
Turkiye and the United Kingdom.

CENELEC

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

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

© 2023 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.

Ref. No. EN 50194-1:2023 E



BS EN 50194-1:2023
EN 50194-1:2023 (E)

Contents Page
EUropean fOr@WORId.............. i ms e s s e e e e e s s s mmn e e e e e se e mmnne e s Eesa s ennmna e e s e eaannnnnn 5
L Yo 11T T o 6
1 8T o - 7
2 NOIrmMative refereNCEeS ... ... s e e s mmn e e e e e s nmmn e 8
3 Terms and definitioNs ... e s 8
4 Symbols and abbreviations ... 10
5 DeSign reqUIremMeENts ........ciiceiiiiiisiiiii i 1
5.1 General reqUIrEMENTES.........o et se s e s s sms e e s e e s s e mmme e e e e ee s e nmnn e e e e e sanan 1
5.2 L0 4 =3 1 T 1 ' o 1
5.3 ViISUAl INAICAOIS ... s mn e s e 1
5.4 L T 0 1= 12
5.5 g e B 12
£ TR T € 11 4 =Y - | 12
5.5.2 Prediction of end-of-life ... 12
5.5.3 Inbuilt testing of end-of-life ..........cocmiriiiiiinn s ————— 12
5.5.4 End-of-life fault WarnNings........ccccciiiimiiniiii e —————_— 12
5.6 Fault WarningS.....cceeiiiieiiiiieisi i s s s e e R 13
5.7 Transmittable output signal (applicable for type A and type C apparatus only) ..........cccccceeeeens 13
5.8 Software-controlled apparatus.............coiiiiiiiiii e 13
5.9 =1 o = | 3 . 13
5.10 Requirements for the use of batteries.........co i —— 14
5.10.1 Battery low voltage Warning .........ccccceiiniimmiiniinsrs s s s sss s s ssans 14
5.10.2 Battery Capacity .......ccccciiiiiriiiiir i ——— 14
5.10.3 Battery reversal........ccccciiiiiiiiir s 14
5.10.4 Battery CONNECLIONS .......cccciiiiiiiiiiierr s 14
5.10.5 Battery removal feature..........ccccviiiiiiiiiiiir e —————— 15
5.1 Inter-connectable apparatus........ ... 15
5.12  BaCK-UP POWEE SOUICE .....cciiiiiiunmmrrriiiaiasassnnesssssasssssmssaessssaasasssmssaessssaasssasmssasssasaasssnmnneessssanssnnnnennnsss 15
LT 17 T 1= 4 =Y o T 15
5.12.2 Monitoring of back-UpP POWEE SOUICE........cciiiiiiiiiiineir s smse e s amn e s mmmn e 16
6 Test and performance requUIremMents ........ .o 16
6.1 General requirements for teSts ... 16
6.1.1 Test samples for type testing ..o e 16
6.1.2 Preparation of SAMPIES ... ..o s 17
6.1.3 Use of Mask for teSting ......cooi i e 17
L 00 T == o B T 1 Y= 17
L T 1 T o ot =Y =T I3 o Vo -, 17
6.2 Normal conditions for tests ... s 17
L0720 I € 7Y o - - | 17
6.2.2 Test gases for alarm testing........cccccviiiiniiiiins i ——————————— 18
6.2.3 Speed of air and test gas .........cccriiiiiiiiii i ————————————— 18
L o o1 V=Y =T T o o] 18
L0 T =Y 1 1T o 1= -1 - 18
L0 T o 11T 41T 7 18
L0720 A =T - 18
6.3 Test methods and performance requUIirements ... 18
L i N € 7Y o - - | 18
6.3.2 Transmittable output SigNal.........cccociiiiiiiiiiii e ——————— 19



6.3.3
6.3.4
6.3.5
6.3.6
6.3.7
6.3.8
6.3.9
6.3.10
6.3.11
6.3.12
6.3.13
6.3.14
6.3.15
6.3.16
6.3.17
6.3.18
6.3.19
6.3.20

71

711
71.2
713
71.4
71.5
7.2

7.21
7.2.2
7.23
7.24

8.1

8.1.1
8.1.2
8.1.3
8.2

8.21
8.2.2
8.23
8.3

8.3.1
8.3.2
8.3.3
8.4

8.4.1
8.4.2
8.4.3
8.5

8.5.1
8.5.2
8.5.3

9.1
9.2
9.3

Alarm set point ...
Alarm during warm-up time
Response time.........ccccciiiinininnnnnnnnssssssssssssssssssssnes
Temperature effects .......ccccceviriccccccereennn e,
Humidity effects......cccccvrvicciicrrirecccceeere e
Air velocity test........r
Supply voltage variations (mains powered apparatus only)
Electromagnetic compatibility
Slow increase of gas volume ratio
Effects of other gases.......cccccccemrrriccceeereeinsscccnnee
Long term stability .........ccccooiiiininininiinniscsncssnns
Ignition test ...
Refrigerant poisoning and oil spray test (for Type C apparatus only)
Alarm sound level.........cccoccmmriiiniciimnn
Degree of protection .........cccccccrmririccciieerenniissccnnee
Mechanical strength..........cccccciiiriiiiiiniininissssccnnnns
Stability in high humidity test (for type C apparatus)
Stability to low humidity test (for type C apparatus)

Apparatus using radio links
(€1 1= - |
(€1 1= - |
RF range and reproducibility tests
Failure of radio link ........cccceeerrrrrrrrrrrirnnnrnncrcrnnnns
Identification codes..........ccceerrrrrrrrrrrirrrrrnrcrrrcnes
Environmental requirements
Radio link tests ........oveeeecciirrccc e,
RF RaANQE.....ccccciisssssssssssssssnns
Failure of radio link tests
Identification codes verification tests
Environmental tests .....ccccccooiiiiiiiecccici s

Self-contained battery powered apparatus
Battery low voltage warning
General ...

Performance requirements
Battery capacity.........ccccceirriininnnnnsnsnssnsssssnnns
General ...
AssessSment ... ——
Performance requirements
Battery reversal ..........cccccoiviiiininnnnnnnnnnnnnnnns
General ...

Performance requirements
Battery connections with flexible leads only
General ...

Performance requirements

Back-up power source

ODbjectiVe.....ccciiiiiicccerrrrr e
TSt i —————————————
Performance requirements

User instructions .........cccocccvimemmriinccssesenne e
General ...
Instructions for apparatus with replaceable sensor
Instructions on location of the gas detection apparatus

BS EN 50194-1:2023
EN 50194-1:2023 (E)



BS EN 50194-1:2023
EN 50194-1:2023 (E)

9.4 Instructions on eMergencCy aCtiONS .........ccccciiiiiininirssssssssssssssssssss s sssssssssssssssssssssssssssssnssnnns 31
10 L= T3 = T [ o 32
Annex A (informative) Test arrangement schematics for sound level test...........cccccmmiiiiccciicrnennnnccccnne 33
Annex B (informative) Calculation of the expected battery service life.........ccccccevverreriiiccccsrceneennsssccnne 34
B.1 General reqUIrEMENTES.........ccccceeiriii e crsece e e s s sssr e e s e e s s ss s s er e e e e s ssssssms e e e e eesasssnnmeseneensssssnnnnnnnnssnnnsn 34
B.2 EXAMPIE ... nnn s nnnnnnn s nnnnnnn 34
Annex C (informative) Clarification of the Type A, Type B, Type C and Type D apparatus.................... 36
(S]] 0 [0 o T T o] 17/ 37



BS EN 50194-1:2023
EN 50194-1:2023 (E)

European foreword

This document (EN 50194-1:2023) has been prepared by CLC/TC 216 “Gas detectors”, the secretariat of which
is held by BSI.

The following dates are fixed:

+ latest date by which this document has to be (dop) 2024-08-14
implemented at national level by publication of
an identical national standard or by
endorsement

+ latest date by which the national standards (dow) 2026-08-14
conflicting with this document have to be
withdrawn

This document supersedes EN 50194-1:2009 and all of its amendments and corrigenda (if any).

EN 50194-1:2023 includes the following significant technical changes with respect to EN 50194-1:2009:

Description Clause
This document has been completely revised following the structure of All

EN 50291-1:2018

End of Life indicator has been made mandatory and shall include an audible and 5.5
visible warning

Guidance has been added for assessing battery capacity and expected life 8.2
Requirements for mains powered alarms with back-up supply have been added 8.5

The number of potential interference gases has been increased

Tests have been added for an optional alarm silence facility

Requirements have been added for apparatus using radio links Clause 7
Added requirements for the use of batteries 5.10
Annex B has been added Annex B
New requirement to comply with EN 50271 Standard for software 5.8
Defined type C apparatus for refrigerant gases Clause 1

Bibliography has been added
Annex C “A-deviations” has been removed

Tests for stability in high humidity (non-condensing) and low humidity for Type C 6.3.19 and 6.3.20
apparatus has been added

Ignition test for Hydrogen and Type C apparatus has been added 6.3.14
Tests for refrigerant poisoning and oil spray for Type C apparatus has been added 6.3.15

Revision of the Normative references Clause 2

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.

Any feedback and questions on this document should be directed to the users’ national committee. A complete
listing of these bodies can be found on the CENELEC website.
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Introduction

This document defines test methods and performance requirements for all electrical gas detection apparatus
used in residential and household premises by means of measurement of one or more threshold alarm levels.
It is addressed to the manufacturers of such apparatus and test laboratories which validate it.

This document is an updated revision of the previous EN 50194-1 issued in 2009 and includes some new
concepts of detection:

The term of “domestic” has been implemented in “household premises” in order to include further applications,
i.e. shops, offices, hotel rooms, residential premises and in general where household appliances are installed
(as defined in IEC/EN 60335-1).

This document implements a new range of the flammable gases to be detected. In the premises within the
scope of this document, also flammable refrigerant gases, R-717 (Ammonia) at LFL level and Hydrogen in fuel
cells applications may be present and are thus necessary to consider.

Finally, the document structure has been completely revised in order to align this revision with the similar
standard EN 50291-1:2018 for Carbon Monoxide and other new standards concerning digital and software
technologies.
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1 Scope

This document specifies general requirements for the construction, testing and performance of electrically
operated apparatus for the detection of flammable gases, designed for continuous operation in a fixed
installation in household premises. The apparatus can be mains or battery powered.

Additional requirements for apparatus to be used in recreational vehicles and similar premises are specified in
EN 50194-2.

NOTE For caravan holiday homes EN 50194-1 applies.

This document specifies four types of apparatus to warn and/or alarm in the event of an escape of town gas,
natural gas or liquefied petroleum gas (LPG), Hydrogen and flammable refrigerant gases:

— Type A apparatus — provides a visual and audible alarm and an executive action in the form of an output
signal that can actuate directly or indirectly a shut-off device and/or other ancillary device in the event of an
escape of town gas, natural gas (LNG) liquefied petroleum gas (LPG) and Hydrogen gases;

— Type B apparatus — same as Type A but provides a visual and audible alarm only;

— Type C apparatus — provides a visual and audible alarm and an executive action in the form of an output
signal that can actuate directly or indirectly a shut-off device and/or other ancillary device in the event of an
escape of flammable refrigerant gas A2L, A2 or A3 as classified in other International Standards, e.g.
ISO 817;

— Type D apparatus — intended to be installed where there can be a source of danger to the public, designed
for continuous operation in fixed installations in non-classified explosive atmosphere premises (where the
requirements for electrical Ex-safety are not requested). Intended for any flammable gases.

Typically Type D apparatus are available with analogue or digital output, designed as detection system.
These systems are regularly maintained by competent persons and/or have a protection of IP44 or higher.

For type D apparatus, EN 60079-29-1 is applied.

See Annex C for further clarification on the apparatus types and their application.

NOTE Apparatus complying with this document is not considered suitable for installation in potentially explosive
atmospheres, in which case the EN 60079 series applies.

NOTE Apparatus complying with EN 60079-29-1 will not necessarily comply with this document.

This document does not apply to any of the following:

— apparatus intended for the detection of dusts or mists in air;

— scientific or laboratory-based apparatus used only for analysis or measurement;
— apparatus used exclusively for process measurement purposes;

— apparatus for medical purposes;

— apparatus used for breath alcohol measurement;

— apparatus intended for the direct measurement of automotive exhaust gases;

— apparatus intended for use in industrial environments.



