
Full document 
BRITISH STANDARD
 BS EN 
50104:2002
Incorporating 
Amendment No. 1
Electrical apparatus  
for the detection and 
measurement of   
oxygen — Performance 
requirements and test 
methods
The European Standard EN 50104:2002, with the incorporation of 
amendment A1:2004, has the status of a British Standard

ICS 13.320; 29.260.20; 71.040.40
�����������	�
���
�
�������������������
���������

���
����������
���	

details: BS EN 50104:2002

http://www.avadocuments.com/doc/bs-en-50104-2002
http://www.avadocuments.com/doc/bs-en-50104-2002


BS EN 50104:2002

F

This British Standard, having 
been prepared under the 
direction of the 
Electrotechnical Sector Policy 
and Strategy Committee, was 
published under the authority 
of the Standards Policy and 
Strategy Committee on              
23 July 2002
© BSI 20 October 2004
ISBN 0 580 40142 1
ull document details: BS EN 50104:
National foreword
This British Standard is the official English language version of 
EN 50104:2002 including amendment A1:2004. It supersedes BS EN 
50104:1999 which will be withdrawn on 30 June 2003.

The UK participation in its preparation was entrusted by Technical Committee  
GEL/31, Electrical apparatus for explosive atmospheres, to Subcommittee 
GEL/31/19, Gas detectors, which has the responsibility to: 

A list of organizations represented on this subcommittee can be obtained on 
request to its secretary.

Cross-references
The British Standards which implement international or European 
publications referred to in this document may be found in the BSI Catalogue 
under the section entitled “International Standards Correspondence Index”, or 
by using the “Search” facility of the BSI Electronic Catalogue or of British 
Standards Online.

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

Compliance with a British Standard does not of itself confer immunity 
from legal obligations.

— aid enquirers to understand the text;

— present to the responsible international/European committee any 
enquiries on the interpretation, or proposals for change, and keep the 
UK interests informed;

— monitor related international and European developments and 
promulgate them in the UK.
Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 27 and a back cover.

The BSI copyright date displayed in this document indicates when the 
document was last issued.
Amendments issued since publication
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Foreword 

This third edition of the European Standard was prepared by SC 31-9, Electrical apparatus for the 
detection and measurement of combustible gases to be used in industrial and commercial potentially 
explosive atmospheres, of Technical Committee CENELEC TC 31, Electrical apparatus for explosive 
atmospheres, on the basis of EN 50104:1998. 

The text of the draft was submitted to the formal vote and was approved by CENELEC as EN 50104 on 
2002-02-01. 

This European Standard supersedes EN 50104:1998. 

The following dates were fixed: 

 – latest date by which the EN has to be implemented 
  at national level by publication of an identical 
  national standard or by endorsement (dop) 2003-02-01 

 – latest date by which the national standards conflicting 
  with the EN have to be withdrawn (dow) 2005-02-01 

Annexes designated „informative“ are given for information only. 
In this standard, Annexes A and B are informative. 

_________ 05 NE:401/2002:1A2004 2 - - 

Foreword to amendment A1 

This amendment to the European Standard EN 50104:2002 was prepared by SC 31-9, Electrical 
apparatus for the detection and measurement of combustible gases to be used in industrial and 
commercial potentially explosive atmospheres, of Technical Committee CENELEC TC 31, Electrical 
apparatus for explosive atmospheres.  

The text of the draft was submitted to the Unique Acceptance Procedure and was approved by 
CENELEC as amendment A1 to EN 50104:2002 on 2004-02-01. 

The following dates were fixed: 
 
 - latest date by which the amendment has to be implemented 
  at national level by publication of an identical 
  national standard or by endorsement  (dop) 2004-08-01 
 
 - latest date by which the national standards conflicting 
  with the amendment have to be withdrawn  (dow) 2004-08-01 

__________ 
 
dAd tf ehlolowgni wrodgni ht tane efo d 1.4:  
lAqe luimpna tned cmoopnstne ietnnedd fro suop ni ettneilaly xeplsovimta esohperse sahlsed eb lgiend 
nac dsnortcuetca dcrodign og otdo neigenreirp gncaticna ec ni dofnromity iwt hthr eqeriuc detageroise 
fro rguoI p adn e IIqiumpot tne snerue avoidacne fo nay iginitno sruocT .ec olsasify tc ehtageroy fo hte 
qeiumptne s tiahlb ls ejbucedet ta o fromd lacomuetned ahrazd nalayssi. 

__________ 
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1 Scope 

This European Standard specifies test methods and performance requirements for portable, transportable 
and fixed electrical apparatus for the measurement of the oxygen concentration in gas mixtures indicating 
up to 25 % (v/v). 

In the case of inert gas purging (inertization), it applies also to apparatus with an oxygen measuring 
function for explosion protection.  

NOTE  The most commonly used oxygen sensors in commercial equipment for industrial application are: 
a) paramagnetic sensors; 
b) electrochemical sensors (aqueous and solid electrolytes). 

This European Standard is applicable to oxygen alarm apparatus intended to measure reliably the oxygen 
concentration, to provide an indication, alarm or other output function, the purpose of which is to give a 
warning of a potential hazard and, in some cases, to initiate automatic or manual protective action(s), 
whenever the level exceeds or falls below a preselected alarm concentration. 

It is applicable to apparatus, including integral sampling systems of aspirated apparatus, intended to be 
used for commercial and industrial safety applications. 

It does not apply to external sampling systems, or to apparatus of laboratory or scientific type, or to 
medical equipment, or to apparatus used only for process control purposes. 

2 Normative references 

This European Standard incorporates by dated or undated references, provisions from other publications. 
These normative references are cited at the appropriate place in the text and the publications are listed 
hereafter. For dated references, subsequent amendments to or revisions of any of these publications 
apply to this European Standard only when incorporated in it by amendment or revision. For undated 
references the latest edition of the publication referred to applies. 

EN 50270 1999 Electromagnetic compatibility - Electrical apparatus for the detection and 
measurement of combustible gases, toxic gases or oxygen 

EN 50271 2001 Electrical apparatus for the detection and measurement of combustible 
gases, toxic gases or oxygen - Requirements and tests for apparatus using 
software and/or digital technologies 

EN 60068-2-6 1995 Environmental testing - Part 2: Tests - Test Fc: Vibration (sinusoidal) 
(IEC 60068-2-6:1995 + corrigendum March 1995) 
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3 Definitions 

For the purposes of this standard, the following definitions apply. 

3.1 Gas properties 

3.1.1  
ambient air 
normal atmosphere surrounding the apparatus 
 
3.1.2  
poisons (of sensors) 
substances which lead to temporary or permanent loss of sensitivity of the sensors 
 
3.1.3  
reference air 
air, under normal ambient conditions, with an oxygen concentration of (21 ± 0,4) % (v/v) 
 
3.1.4  
standard test gas 
test gas with a composition specified for each apparatus to be used for all tests unless otherwise stated 
(see 5.3.2) 
 
3.1.5  
volume ratio (v/v) 
ratio of the volume of a component gas to the volume of the gas mixture under specified conditions of 
temperature and pressure 
 
3.1.6  
zero test gas 
gas, such as nitrogen, which is free of oxygen, and interfering and contaminating substances 
 
3.2 Types of instruments 

3.2.1  
alarm-only apparatus 
apparatus having an alarm but not having a meter or other indicating device that would allow 
measurement of the deviations permitted by the requirements of the appropriate chapters of this 
European Standard 
 
3.2.2  
aspirated apparatus 
apparatus that obtains the gas by drawing it to the gas sensor, for example, by means of a hand-operated 
or electric pump 
 
3.2.3  
continuous-duty apparatus 
apparatus that is powered for long periods of time, but may have either continuous or intermittent sensing 
 
3.2.4  
cyclically operated apparatus 
apparatus that senses several measuring points at time intervals 
 
3.2.5  
diffusion apparatus 
apparatus in which the transfer of gas from the atmosphere to the gas sensor takes place by random 
molecular movement, i.e. under conditions in which there is not aspirated flow 
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3.2.6  
fixed apparatus 
apparatus that is intended to have all parts permanently installed at a given location 
 
3.2.7  
oxygen alarm apparatus 
portable, transportable or fixed apparatus to monitor the oxygen concentration in gas mixtures, which 
measures autonomously and continuously or cyclically, warns and optionally switches, indicates, registers 
and stores 
 
3.2.8  
portable apparatus 
apparatus that has been designed to be carried readily from place to place and to be used while it is being 
carried 
 
A portable apparatus is battery powered and includes, but is not limited to 

a) a hand-held apparatus, typically less than 1 kg, suitable for one-handed operation without 
accessories (such as sampling probes, sample lines) fitted, 

b) personal monitors, similar in size and mass to the hand-held apparatus, that are continuously 
operating (but not necessarily continuously sensing) while they are attached to the user, and 

c) another apparatus that can be operated by the user while it is carried either by hand, or by a means 
of a shoulder strap or carrying harness, and which may or may not have a hand-directed probe 

 
3.2.9  
spot-reading apparatus 
apparatus intended to operate for periods of only a few minutes for irregular intervals 
 
3.2.10  
transportable apparatus 
apparatus not intended to be portable, but which can be moved readily from one place to another 
 
3.3 Sensors 

3.3.1  
integral sensor 
sensor which is integral to the main body of the apparatus 
 
3.3.2  
measuring principle 
type of physical or physico-chemical detection principle and the measurement procedure to determine the 
measured value 
 
3.3.3  
remote sensor 
sensor which is not integral to the main body of the apparatus 
 
3.3.4  
sensing element 
part of the sensor which directly picks up the quantity to be measured and which is sensitive to that 
quantity 
 
3.3.5  
sensor 
assembly in which the sensing element is housed and which may also contain associated circuit 
components 
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