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Instruments for the detection of combustible gases

Part 3. Specification for safety and performance requirements
for Group | instruments reading up to 100 % methane

Instruments pour la détection des gaz combustibles

Partie 3. Spécification des exigences de sécurité et performance pour les
instruments du Groupe | indiquant jusqu’a 100 % de méthane

Instrumente fiir Spiiren von brennbaren Gasen

Teil 3. Spezifikation fiir Sicherheits- und Leistungsanforderungen fiir
Instrumente der Gruppe | fiir das Spiiren von bis zu 100 % Methan

Foreword

BS 6020 has been prepared under the direction of the Gas
Standards Committee.

BS 6020 covers-the details of construction, safety,
performance and testing of portable, transportable and
fixed instruments for sensing the presence of combustible
gas or vapour concentrations with air. The instruments,

or parts thereof, may be installed or used in potentially
explosive atmospheres as described in BS 5501 : Part 1

and BS 5345 and also, where applicable, in mines
susceptible to firedamp. This standard comprises five Parts,
as follows.

Part 1. Specification for general requirements and test
methods

Part 2. Specification for safety and performance
requirements for Group | instruments reading up to 5 %
methane in air

Part 3. Specification for safety and performance
requirements for Group | instruments reading up to
100 % methane

Part 4. Specification for performance requirerhents for
Group H instruments reading up to 100 % lower
explosive limit

Part 5. Specification for performance requirements for
Group Il instruments reading up to 100 % gas

This Part of BS 6020 specifies performance requirements,
to be verified in compliance with the test requirements
specified in BS 6020 : Part 1, for Group | (as specified in

BS 5501 : Part 1) instruments intended for sensing the
presence of combustible gas concentrations with air. Some
parts of the instruments may be installed or used in mines
susceptible to firedamp.

This Part applies to mains (up to 600 V r.m.s.) and battery
operated instruments intended to provide an indication,
alarm or other output function, the purpose of which is to
give a warning of potential explosion hazards.

This Part covers instruments intended to be used only for
safety applications in mines susceptible to firedamp. It
does not cover gas detection instruments of the laboratory
or scientific type used only for analysis or measurement,
instruments intended by the manufacturer specifically to
detect only toxic gases or instruments used only for process
control purposes.

It should be noted that Group | instruments are not
permitted to be used without the additional and prior
approval of the Health and Safety Executive in mines,
susceptible to firedamp, under their jurisdiction. Information
on the requirements for approval is obtainable from:

HSE (M) Approvals, CIM Section

HM Mines and Quarries Inspectorate
Health and Safety Executive -0
St Peter’s House

Balliol Road

Bootle

Merseyside

L20 3LZ'

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

This Part of this standard specifies the performance
requirements for Group | (as defined in BS 56501 : Part 1)
portable, transportable and fixed instruments for sensing
the presence of combustible gas concentrations in firedamp
drainage systems. The instruments, or parts thereof, may be
installed or used in mines susceptible to firedamp.

This Part covers combustible gas detection instruments
intended to provide an indication, alarm or other ouput
function, the purpose of which is to give a warning of
potential explosion hazards.

This Part applies to instruments operating at supply voitages
not exceeding 600 V r.m.s. or operated by any type of
battery,

The general requirements and test requirements applicable
to the instruments covered by this Part are specified in
BS 6020 : Part 1. ’

2. References

The titles of the publications referred to in this standard
are listed on the inside back cover.

3. Definitions

For the purposes of this Part of BS 6020, the definitions
given in BS 6020 : Part 1 apply.

4. Safety of sensors

Sensors incorporating sensing elements that are not
intrinsically safe shall either comply with the requirements
of BS 5501 : Parts 1 and 5 for Group 11C (hydrogen only)
enclosures, or pass the following tests.

The sensor is placed in an explosion chamber filled either:

{a) with an air/hydrogen mixture having a hydrogen
.concentration of 28 * 1 % at an absolute pressure of
1.5 bar*; or

{b) with an oxygen enriched air/hydrogen mixture
giving the same maximum experimental safe gap as the
pre-compressed mixture in (a).

The sensing elements are replaced by a pair of electrodes

that are connected to a device capable of producing a low
energy spark between the electrodes. A suitable device is

a magneto generating a chain of some 100 sparks, each of
approximately 10 mdJ spark energy. Ten ignition tests are

performed. The test result is considered satisfactory if the
ignition is not transmitted to the test chamber.

In addition, the exposed parts of the sensor of the
assembled instrument are submitted to a test for

resistance to impact in accordance with BS 5501 : Part 1:
the impact energy shall not be less than 20 J. If any part of
the sensor’s walls consists of sintered metal, it shall be
tested with a nylon impact head in the same way as a light-
transmitting part: the impact energy shall not be less than
10 J or, if the sintered metal is fitted with a guard, ‘
the impact energy shall not be less than 4 J {the test being
executed -without the guard).
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5. Performance requirements

5.1 General. In addition to complying with the general
requirements specified in BS 6020 : Part 1, the instruments
shall comply with the performance requirements specified
in this clause. Compliance shall be determined in
accordance with the appropriate test requirements and
methods, including initial calibration, specified in

BS 6020 : Part 1.

NOTE. For instruments not fitted with integral meters, see 4.2.2 of
BS 6020 : Part 1 : 1981 for the fitting of an external meter for test
purposes.

5.2 Detection range. The instruments shall indicate the
presence of methane from zero to 100 % gas.

5.3 Accuracy

5.3.1 General. Compliance with each of the requirements
specified in 5.3.2 to 5.3.12 shall be determined separately.

5.3.2 Calibration curve (not applicable to instruments
fitted with an alarm only). After initial calibration with the
test gas, the instrument readings obtained for each of four
gas concentrations distributed over the measuring range
shall not differ from these concentrations by more than

+3 % methane or = 5 % of the reading, whichever is the
greater,

5.3.3 Drift

5.3.3.1 Continuous duty instruments. Continuous duty
instruments shall comply with the following requirements.

(a) Short term drift. The short term variation shall not
exceed £ 3 % methane or £ 5 % of the reading, whichever
is the greater, over a period of 1 h.

(b) Long term drift. The long term variation shall not
exceed * b % methane or = 156 % of the reading,
whichever is the greater, over a period of 3 months.

5.3.3.2 Spot reading instruments. The variation shall not
exceed * 2 % methane or = b % of the reading, whichever is
the greater, over 500 operations.

5.3.4 Alarm correlation. The meter reading shall not differ
from the alarm set point by more than * 2 % methane or
*+ 5 % of the reading, whichever is the greater.

5.3.6 Temperature effects. The deviation of the indication
from that at 20 °C, over the temperature range -5 °C to
+40 °C, shall not exceed * 3 % methane or = 10 % of the
reading, whichever is the greater.

5.3.6 Pressure (normal) effects. The deviation of the
indication from that at 1013 mbar, over a pressure range of
920 mbar to 1150 mbar, shall not exceed % 3 % methane or
* 5 % of the reading, whichever is the greater.

6.3.7 Low pressure effects (fixed instruments only).

When the pressure of the test gas only is lowered to

300 mbar (absolute), the deviation of the indication from
that at 1013 mbar shall not exceed -10 % methane or

-156 % of the reading, whichever is the greater.

5.3.8 Humidity effects. The variation of the indication
over a humidity range of 20 % relative humidity (r.h.),

at +20 °C, to 90 % r.h., at +40 °C, shall not exceed + 3 %
methane or = 10 % of the reading, whichever is the greater.
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*1 bar =10° N/m? = 100 kPa.
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