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Portable Gas Detectors Used at LPG 
Installations
Scope
This information sheet is for users of simple gas detectors that determine the oxygen content, the 
amount of flammable gas/vapour and, for some instruments, the level of specified toxic gases in the 
surroundings. However these notes do not replace the instructions supplied with an instrument and 
the appropriate training of personnel.

The information is intended to assist operators to comply with the requirements, relevant to LPG 
installations, and the duties imposed under current Regulations including the Dangerous Substances 
and Explosive Atmospheres Regulations , the Health and Safety at Work Act and the Confined Spaces 
Regulations.

The sheet assumes the instrument uses a pellistor to indicate the level of flammables. It outlines 
some of the principles and practices where gas detectors are used either to check for flammable 
gases and/or to prepare for confined space entry. The necessity for testing the atmosphere is usually 
the result of a risk assessment process that determine that controls are required to prevent fire, 
explosion or injury due to variations in atmospheric conditions. For example: Flammable gas, oxygen 
depletion or the presence of toxic vapours/gases.

Gas detectors should be used if:
 • A flammable mixture is suspected,
 • Before any hot work is carried out in a potentially hazardous area,
 • Before entry into and during work in a confined space,

Note: Most gas detectors are not suitable for checking Workplace Exposure Levels, unless the manufacturer 
specifically states otherwise. Some flammable gases have toxic or narcotic properties at concentrations well 
below their lower flammable limit.

To measure flammable gases when the oxygen level is below 19% requires the use of special 
instruments using appropriate sensors.

Acknowledgement is made for the assistance in preparing this information sheet to CoGDEM (Council 
for Gas Detection and Environmental Monitoring) and to JMS Consultants.
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Competency
The Health and Safety at Work etc. Act 1974
Section 2c of the Act requires an employer to provide whatever information, instruction, training and 
supervision as is necessary to ensure, so far as is reasonably practicable, the health and safety at work 
of their employees.

The Provision and Use of Work Equipment Regulations requires “every employer to ensure that where 
work equipment is likely to involve a specific risk, the use of that equipment is restricted to those 
persons given the task of using it and repairs, modifications maintenance or servicing that work 
equipment is restricted to specifically designated persons whom the employer must ensure have 
received adequate related training.”

For personnel who would be carrying out gas testing; education in the identification of hazards, 
characteristics of gases & vapours, together with relevant hands-on training in the use of gas 
detection equipment could show the employer managing the potential risks presented “so as far as is 
reasonably practicable”. 

Top tips on Using Gas Detectors
Gas detectors go through a pre-programmed start procedure. Some instruments allow different gases 
to be selected during this start sequence.

Most detectors indicate the % Lower Explosive (Flammable) Limit [LEL/LFL] in air and also % oxygen. 
(The Lower Flammable Limit is the lowest amount of the gas (usually a %) in air that will support 
combustion.) The instrument may be designed to indicate other gases such as CO2, CO, H2S, etc.

Gas sensors have different sensitivities to different flammable gases or vapours, so the reading on the 
gas detector depends on the gas used to calibrate the detector and the gas being detected. The Lower 
Flammable Limits (100% LFL) will give different readings if the calibrated gas is not the same as the 
gas being detected.
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The approximate readings for a meter when there is 20% LFL are as follows:

   Instrument  20% LFL of gas being detected
   calibrated with Methane  Propane  n-Butane  Hexane/Petrol

   Methane   20   11   12   8
   Propane   36   20   21   13
   nButane   34   21   20   13
   Hexane   54   30   32   20

Whilst 100% LPG vapour in air is heavier than air, as the vapour becomes more dilute then the density 
of the mixture approaches that of air. At the lower flammable limit, the density of the flammable 
mixture is almost the same as air, which can result in the gas/air mixture to spread in all directions 
and not necessarily just at low levels.

For confined space entry work, the oxygen reading should be above 20% and the flammable reading be 
negligible; with a maximum of 20% LFL only being permitted under special circumstances. In addition 
it may be necessary to use additional more sensitive equipment, e.g. Draeger tubes, to confirm 
Workplace Exposure Limits are not going to be exceeded. When gas detectors are used for confined 
space entry then the availability of two detectors should be considered and the internal atmosphere 
must be permanently monitored.

Note:
The “Confined Spaces Regulations” require all other options to be considered before entry is made. No entry 
into a confined space should be made unless an appropriate risk assessment has been carried out, including 
“escape plan”, permit to work and an assessment of appropriate PPE.

Gas detector sensing elements can fail and many instruments cannot check for this during the start-
up sequence; i.e. these “fail to danger”. Therefore each unit should be checked on a regular basis 
before use; using a prepared sample gas mixture – this should give a known reading depending on the 
mixture being used, usually about 20% LEL.

DO NOT USE NEAT LPG to check an instrument as this can cause the sensing element to overheat, 
resulting in the detector giving an under reading or even causing the unit to fail!
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Whilst some gas detectors are designed for a limited life and no servicing all other gas detectors 
must be regularly serviced and calibrated in accordance with the manufacturer’s instructions, this 
is typically at periods not exceeding 12 months or more frequently if the instrument is used under 
arduous conditions; e.g. extreme temperatures, high humidity.

Gas detectors should only be turned on outside any potentially hazardous area, as the start sequence 
on most instruments will reset the flammable gas channel to zero and the oxygen to 20.9% using the 
surrounding air as a reference.

If sample tubing is to be used then this must be to a suitable standard to prevent picking up of 
impurities from or adsorption onto the inner surface of the tubing of the gas being sampled.

References.
Information on Flammable Limits is given in BS EN 60079-20-1
Selection and installation of gas detection equipment is given in BS EN 60079-29-2
Principles of gas detection “The CoGDEM Guide to Gas Detection”. Published by ILM
Publications. ISBN: 978-1-906799-16-8
Workplace Exposure Limits (WEL) See HSE EH40
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