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FOREWORD

This European Standard has been prepared by the CENELEC Subcommittee
SC 31-9, Gas detectors.

The text of the draft was approved by CENELEC as EN 50054 on
10 December 1990.

The folléwing dates were fixed:

’ "Iatest date of publlcatlon of
‘ an 1dent1cal natlonal standard (dop) 1991-12-01

- latest date of w1thdrawa1 of
confllctlng natlonal standards (dow) 1991-12-01

For products which have complied with the relevant national standard
before 1991-12-01, as shown by the manufacturer or by a certification
body, this previous standard may continue to apply for production
until 1996-12-~01.
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1 Scope . -

1.1 This European Standard specifies general requirements for
construction and testing and describes the test methods that apply to -
portable, transportable and fixed apparatus for the detection and
measurement of combustible gas or vapour concentrations with air. The
appiratus, or parts thereof, is intended for use in potentially explosive
atmospheres (see 2.1) and in mines susceptible to firedamp. This European
Standard is supplemented by the following European Standards, concerning

che specific requirements for performance of the various types of
apparatus:

EN 50 055: Performance requirements for Group I apparatus
indicating up to 5 % (v/v) methane in air

‘EN 50 056: Performance requirements for Group I apparatus
indicating up to 100 % (v/v) methane

EN 50 057: Performance requirements for Group II apparatus
indicating up to 100 % lower explosive limit

EN 50 058: Performance requirements for Group II apparatus
inddcating-mp, o200, % (w/ V), gas

NOTE 1. This European Standard,; in.association:with those referred
to above, is intended to" prfovide for ‘the supply of apparatus giving
a basic or minimum level of safety and performance suitable for
general purpose applications. However; for specific applications a
prospective purchaser ' (or ‘an'appropriate Authority) ‘may additionally
require apparatus to be submitted’ to ‘particular tests or approval.
For example, Group I apparatus (i.e. that to be used in mines
susceptible to firedamp) is not permitted to be used without the
additional and prior approval of the relevant Authority in mines
under its jurisdiction. Such particular tests/approval -are to be
regarded as additional to and separate from the provisions of the
European Standards referred to above and do not preclude
certification to or compliance with these standards.

NOTE 2. Group I apparatus indicating up to 100 % (v/v) methane and
Group II apparatus indicating up to 100 % (v/v) gas are suitable for.
use only with the specific gases for which they have been
calibrated.

NOTE 3. For the purposes of this European Standard the term
'combustible gas' includes combustible vapours.

NOTE 4. Attention is drawn to IEC Publication 79-10 which provides
guidance on the classification of non-mining areas where flammable
gas or vapour risks may arise. Group II electrical apparatus for use
in such areas can be selected with IEC Publication 79-14.
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1.2 This European Standard is applicable to combustible gas

detection apparatus intended to provide an indication, alarm and/or other
output function, the purpose of which is to give a warning of potential
explosion hazard and in some cases to initiate automatic or manual
protective actionms.

1.3 This European Standard is applicable to apparatus, inclﬁding
the integral sampling systenms of aspirated apparatus, intended to be used
for commercial and industrial safety applicationms.

1.4 This European Standard does not apply to external sampling
systems, or to apparatus of the laboratory or scientific types, or to
apparatus used only for process control purposes.

2 Definitions

The following definitions are applicable in this European Standard and in
the European Standards listed in 1.1.

2.1 potentially explosive atmosphere. An atmosphere which could
become explosive (thejdanger is anpotential one); .

2.2 firedamp. A flammable gas,{consisting mainly of methane, found
naturally in mines.

2.3 explosive gas atmosphere. A mixture with air, under normal
atmospheric conditions'of ‘flammable materials'in the form of gas, vapour
or mist, in which, after ignition, combustion spreads throughout the
unconsumed mixture.

NOTE 1. This definition specifically excludes dusts and fibres in
suspension in air. Mists;, though included in the definition are not
covered by this European Standard.

NOTE 2. Although a mixture which has a concentration above the upper
explosive limit (see 2.5) is not an explosive atmosphere, in-certain
cases for area classification purposes it is advisable to consider
it as an explosive gas atmosphere.

NOTE 3. Normal atmospheric conditions include variations above and
below reference levels of 101.3 kPa (1013 mbar) and 20 °C provided
the variations have negligible effect on the explosion properties of
the flammable materials.

2.4 lower explosive limit (LEL). The volume ratio of flammable gas
or vapour in air below which an explosive gas dtmosphere will not be
formed. (See anmnex A). :

2.5 upper explosive limit (UEL). The volume ratio of flammable gas
Or vapour in air above which an explosive gas atmosphere will not be
forned (see also note 2 to 2.3). (See annex A).
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2.6 type of protection. The measures applied in the construction of
electrical apparatus to prevent ignition of the surrounding explosive
atmosphere by such apparatus (see 3.1.2).

2.7 Group I apparatus. Electrical apparatus for mines susceptible
to firedamp.

2.8 Group II apparatus. Electrical apparatus for places with a
potentially explosive atmosphere, other than mines susceptible to
firedamp.

2.9 fixed apparatus. An apparatus which is intended to have all
parts permanently installed.

2.10 transportable apparatus. An apparatus not intended to be
portable, but which can readily be moved from one place to another.

2.11 portable apparatus. Spot reading or continuously sensing

apparatus that has been designed to be readily carried from place to
place and to be used whilst being carried. Portable apparatus is battery
powered and includes, but is not limited to:

(a) hand-held apparatusy typically'less)thani kg, suitable for
single-handed operation;

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

(c¢) larger apparatus up to 5 kg that can be operated by the user
whilst suspended by hand, by a shoulder strap or by a carrying
harness; it may or may not have a hand directed probe.

£.12 continuous duty apparatus. Combustible gas detecting apparatus
which are continuously powered but may have continuous or intermittent
sensing.

2.13 spot reading apparatus. An apparatus intended to be used for
short periods of time as required.

2.14 alarm—only apparatus. Apparatus having an alarm but not having

& meter or other indicating device that would allow measurement of the
ceviations permitted by the requirements of the appropriate European
Standards listed in 1.1.
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2.15 sensor. An assembly in which the sensing element is housed and
which may contain associated circuit components.

2.16 remote sensor. A sensor which is not integral with the main
bodyv of the apparatus.

2.17 diffusion apparatus. An apparatus in which the transfer of gas
from the atmosphere to the gas sensor takes place by diffusion,
..® there is no aspirated flow.

.18 aspirated apparatus. Combustible gas detecting apparatus which
obtain the gas by drawing it to the gas sensor, for example by means of a
hand operated or electric pump.

%.19 sample line. The pipeline by means of which the gas being
sampled is conveyed to the sensor.

2.20 sampling probe. A separate sample line that may or may not be
supplied with the apparatus, which is attached to the apparatus as
required. It is usually short (e.g. of the order 1 m) and rigid (e.g. it
may be telescopic), but may be connected by a flexible tube to the
apparatus.

2.21 special tool. A 'tool' required to gain‘access to, or to adjust,
controls. The design of the tool is intended:to discourage unauthorized
interference with the apparatus.

2.22 fault signal. An audible, visible 'or other type of output
different from thelhalarm signaly cpermitting, directly or indirectly, a
warning or indication that the apparatis is not‘working satisfactorily.

2.23 latching alarm. An alarm which, once activated, requires
deliberate action to deactivate it.

2.24 ambient air. The normal atmosphere surrounding the apparatus.

2.25 clean air. Air which is free of combustible gases, and
interfering and contaminating substances.

2.26 alarm set point. A fixed or adjustable setting of the

apparatus that is intended to preset the level of concentration at which
the apparatus will automatically initiate an indication, alarm or other
oltput function.

- 2.27 stabilized apparatus. An apparatus shall be considered to be
stabilized when three successive indications taken at 5 min intervals
indicate no changes greater than * 1 % of the measuring range.
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4.28 final indication. The indication given by the appartaus when
stabilized.

4.29 warm-up time (mot applicable to spot-reading apparatus). The

time interval, with the apparatus in a stated atmosphere, between the
time when the apparatus is switched on and the time when the indication
reaches and remains within the stated tolerances (see figures 1 and 2).

Z.30 time of respomse ty (mot applicable to spot-reading

apparatus). The time interval, with the apparatus in a warmed-up
condition between the time when an instantaneous variation in volume
ratio is produced at the apparatus inlet and the time when the response
reaches a stated percenta:ze (x) of the final indication.

2.3]1 minimum time of operstion. (Spot reading apparatus). The time
interval between the initiation of a measurement procedure and the time
when the apparatus indication reaches a stated percentage of the final
indication.

2.32 drift. The variation in apparatus indication with time at any
gas level (including clean air).

2.33 response error. The: difference between|the arithmetical
average of n consecutive measurements with a reference gas, carried out
in the reference conditioms, (4and/the actual. value.of its concentration.

2.34 volume ratio (v/v). Ratio of the volume of a component to the
volume of the gas mixture under specified conditions of temperature and
pressure.
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3 General requirements
3.1 Introduction

3.1.1 Apparatus shall comply with the requirements of this European
Standard, together with the supplementary requirements given in the
appropriate European Standards listed in 1.1.

3.1.2 Electrical assemblies and components shall comply with the
construction and test requirements of 3.2 and clause &4, where applicable.
In addition all parts of the combustible gas detection apparatus shall
employ materials and construction as specified in the appropriate
Eurcpean Standards listed in 1.1, and shall comply with EN 50 014 to

EN 50 020, EN 50 028, EN 50 039 or any other type of protecticn covered
by European standards (e.g. flame arresters shall be permitred in
accordance with annexes C, D, E and F which have been taken rrom

prEN 50018 (2nd edition)*)

3.1.3 For Group I apparatus any electrical circuits to be installed

in the same area as the sensor, including those within the sensor, shall
be intrinsically safe ('ia'); the sensing elements shall be intrinsically
safe, or their enclosures shall comply with the safety requirements
specified in the European!Standards" listed.in 1.17

3.2 Construction

3.2.1 General. Gas detection apparatus lor(parts/thereof (e.g.

remote sensors) specifically intended. for wuse/inothe presence of
corrosive vapours or gases, orowhichimayisproduce corrosive byproducts as
a result of the detection process (e.g. catalytic oxidation or other
chemical process), shall be constructed of materials known to be
resistant to corrosion by such substances.

All apparatus shall be so constructed as to facilitate regular accuracy
checks.

The design of a combustible gas detection apparatus shall be such that
all materials used in the construction and all components, including
electrical and electronic components, employed in the apparatus shall be
. used within the manufacturers ratings, or limits specified by the
material or component manufacturer, unless otherwise specified by
appropriate safety standards taking into account the limits of specified
operating conditiomns.

Group I hand-held apparatus shall be so constructed as to permit
single-handed operation and designed so that measurements can be taken at
Places of difficult access, e.g. by fitting of probes.

* The requirements specified in the finally agreed text of EN 50018 will
replace the requirements specified in annexes C, D, E and F.
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