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PURPOSE 

Liquefied Petroleum Gases (LPG) are classified as hazardous materials because of their 

extremely flammable properties and explosive potential when stored under pressure. 

The purpose of these guidelines is to propose measures that would prevent accidents during 

transportation, storage, distribution and handling liquefied petroleum gas. 

The guidelines herein proposed have been made based on available information in United 

Kingdom and in East African Region. It is important to note that the East African Community 

(EAC) is in the process of harmonising standards across the region and Liquefied Petroleum Gas 

(LPG) will be part of.  

However, as the Gas Act is not yet promulgated by the Government of Rwanda, these 

guidelines aim at improving considerations of safety aspects of all stages in their transportation, 

storage and distribution and are subject to modification as more information becomes 

available. 

KEY DEFINITIONS 

 “Liquefied Petroleum Gas (LPG)έ means commercial propane, commercial butane, commercial 

pentane or mixture of both; 

“LPG storage” means storing LPG in premises consisting of one or more tanks in transit or for 

sale; 

“Premises” include any vehicle, vessel, aircraft or hovercraft; Installation on land including the 

foreshore and land intermittently covered by water, any offshore installation or any other 

installation whether floating, or resting on seabed or the subsoil thereof, or resting on other 

land covered with water or the subsoil thereof; 

“LPG Bulk storage” means storing LPG in a receptacle of a capacity exceeding eighty kilograms; 

“LPG cylinders” containers of standard capacity designed to store LPG of  three (3), six (6), 

twelve (12), twenty (20), twenty-five (25), thirty-five (35), and forty-eight (48) kilograms and 

such cylinders as may be fitted with the unified valves;  

 “Retail in LPG” means a form of distribution of LPG by which the LPG is customarily sold to 

consumers other than for the purpose of resale; and the word “retailer” has a corresponding 

meaning; 
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I. GENERAL REMARKS FOR SAFETY PRECAUTIONS  
 

¶ Large LPG installations should not be constructed close to large or sensitive populations  

¶ Populations should be restricted close to locations approved for large LPG installations 

¶  In planning or evaluating proposals for the location of LPG facilities, due account should be 

taken of the hazards created and of the risks associated with those hazards within and 

beyond the facility 

¶ Space and separation distances are fundamental to safety at LPG facilities large & small and 

should be assessed for each location and observed 

¶ Participants in the LPG industry should actively promote a safety culture within their own 

businesses and at industry level 

¶ Personnel engaged in LPG operations should receive formal training by competent persons 

for their normal activities and for emergencies 

¶ LPG facilities should have emergency planning and response programmes appropriate to 

the hazards and risks which they represent. These include correct handling procedures to 

avoid injury 

¶ LPG cylinders and tanks should never be allowed to become liquid-full. Climatic conditions 

will influence the degree of ullage required but it is typical practice to fill to around 80% of 

the water capacity of the vessel. In some circumstances overfill devices may be required to 

provide protection. In other cases cylinders and tanks should only be filled under the 

supervision of competent personnel 

¶ Above 250 kg, LPG should be clearly identified during transportation, using classification 

numbers and appropriate warning signs 

¶ Appliances and equipment for the handling, transportation and use of LPG should be fit-for-

purpose, correctly installed and well-maintained. Sub-standard appliances, equipment and 

installations should be excluded 

¶ Installers of appliances and equipment, and those responsible for service should be formally 

trained and should have reached a specified level of proficiency. 
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¶ Whenever Butane and Propane are sold as separate products, cylinders should be readily 

distinguished and preferably fitted with different outlet valves so that they are not easily 

interchanged or used for natural gas appliances. 

 

II. LPG STORAGE 

2.1 CYLINDERS 

(a) General information 

¶ LPG is normally stored as a liquid under pressure. 

¶ It is preferable for LPG containers to be stored in the open air. 

¶ LPG should not be stored in the vicinity of cylinders containing other gases or hazardous 

substances without specialist advice. 

¶ The position chosen for storage should always be levelled and concreted, paved or 

compacted to provide a load-bearing surface. Outdoor storage areas should be slightly 

graded for drainage of surface water. 

¶ LPG should not be stored below ground level in cellars or basements. 

¶ The storage area should be kept free from weeds, long grass and accumulations of readily 

combustible material at all times. 

¶ The storage area should not be closer than the minimum separation distance from the 

property boundary, any building or fixed sources of ignition. The separation distance 

adopted should be the larger of the two distances [e.g. storage of 12,000 kg in four 3,000 

kg stacks requires a separation distance of 7m (Table A), in two 6,000 kg stacks a 

separation distance of 8m is required (Table B), storage in one stack of 2,000 kg and a 

trailer of 10,000 kg a separation distance of 10m is required (Table B)]. These distances 

should minimise the hazards from incidents at or near the store. Separation distances 

should only be reduced by the use of a fire wall or other appropriate physical barrier of fire 

resisting construction. 
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Table A: Minimum Separation Distances for total LPG Storage 

Total Quantity of LPG Storage in 

Containers 

Minimum separation 

distance to boundary, 

building or fixed ignition 

source from nearest 

container (where no 

firewall is provided) 

Minimum separation 

distance to boundary, 

building or fixed source 

from fire  

Kilograms Metres Metres 

From 

Above 

15      

400 

 

To        

To 

400   

1000 

1                                            

3 

 

Nil                                     

1 

Above 1000 To 4000 4 1 

Above 4000 To 6000 5 1.5 

Above 6000 To 12000 6 2 

Above 12000 To 20000 7 2.5 

Above 20000 To 30000 8 3 

Above 30000 To 50000 9 3.5 

Above 50000 To 60000 10 4 

Above 60000 To 100000 11 4.5 

Above 100000 To 150000 12 5 

Above 150000 To 250000 15 6 

Above Above 250000 20 7 
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Table B: Minimum Separation Distances for Size of Large Stack 

Size of Largest Stack Minimum separation 

distance to boundary, 

building or fixed ignition 

source from nearest 

container (where no fire 

wall is provided) 

Minimum separation 

distance to boundary, 

building or fixed ignition 

source from fire wall 

where provided 

Kilograms Metres Metres  

Up to  400 1 Nil 

To  1000 3 1 

Up to  3000 5 1.5 

Up to  5000 7 2.5 

Up to 7000 8 3 

Up to 9000 9 3.5 

Up to 10000 10 4 

Up to  20000 12 5 

Up to  30000 15 6 

Source: Code of guidance for storage of cylinders 

Notes 

a) The distance from the nearest container to a boundary, building, etc should not be less than 

the distance given in Column (3) when measured around the fire wall. 

b) Minimum distance from the nearest container to a fire wall should be 1.5m. 

c) No separation distance is required for these quantities where boundary walls and buildings 

are of suitable construction. 

d) There should be no opening into buildings, cellars or pits within 2m of an LPG cylinder 

storage area or the separation distance given in Tables A & B whichever is the greater. If a 
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gully or drain is unavoidably within 2m, the opening should be securely covered or fitted 

with a suitable water seal to prevent the entry of vapour. 

 

¶ The cylinder should not hinder or endanger the means of escape from the premises or 

adjoining premises.  

 

¶ The outlet valve of every cylinder should be kept closed while the cylinder is in store or 

on display. Plastic caps or plugs must be fitted to cylinders even when they are regarded 

as empty.  

 

¶ Cylinders must be stored or displayed with their valves uppermost.  

(b)   Rooftop Storage 

Providing that the total quantity of stored LPG does not exceed 400 kg and the following points 

are adhered to, gas cylinders may be stored in the open air on a roof. 

The storage area should be situated in accordance with Table C. Any openings into chimneys or 

air intakes should be at least 1 m above the level of the tops of any stacked cylinders.  

 

¶ Other material should not be stored on the section of roof for LPG storage. 

 

¶ The area used for storage should be level, structurally adequate to carry the weight of 

the cylinders and constructed to provide at least 60 minutes fire resistance. 

 

¶ The roof should be well ventilated and should not be enclosed on more than two sides 

by other higher parts of the buildings or adjacent buildings.  

 

 

Table C:  Horizontal separation distance from cylinders 

Feature Distance 

Boundaries, openings into buildings, edges of the 

roof, drains, vents and sources of ignition 

3 m 

Mechanical ventilation system intakes, outlets 

from chimneys, flues, etc. 

5 m 

Source: Code of guidance for storage of cylinders, p. 12 
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(c) Stacking Cylinders 

¶ The maximum size of any stack should not exceed 50,000 kg.  

 

¶ The gangway between un-palletised stack should not be less than 1.5 m and between 

palletized stacks should not be less than 2.5 m. 

 

¶ The maximum height of any un-palletised stack should not exceed 2m.  

(d)   Storage of Cylinders on Vehicles or Trailers 

 

¶ No cylinder of gas shall be stored in an enclosed vehicle. 

  

¶ Cylinders kept on a vehicle or a trailer should be treated as a single stack and the 

appropriate separation distance given by Table A applies.  

(e)   Handling Considerations 

¶ Gas cylinders or cartridges should be kept in a readily accessible place to facilitate quick 

removal in case of necessity.  

 

¶ Particular care should be exercised when handling cylinders and they should not be 

dropped or allowed to come into violent contact with one another or any adjacent 

object. 

 

¶ The outlet valve is required to have a protective cover, cap or plug, this must be kept in 

place whilst the cylinder is being handled or stored.  

 

¶ Cylinders should not be used for any purpose other than their proper use.  

(f) Water availability 

¶ For stores between 400 kg and 25,000 kg LPG, an adequate and readily available supply 

of water should be provided.  

 

¶ For stores 25,000 kg or more, the water supply should be sufficient to supply a 

minimum of two water monitors with at least 1,150 litres per minute for 60 minutes.  

 

¶ Connections for hoses from bulk water storage should be compatible with those used by 

the fire brigade.  
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2.2   CYLINDER CAGE 
 

¶ The maximum amount of LPG in cylinder (gas weight) must not exceed 400kg per cage. 

 

¶ Suitable notice or notices should be displayed prominently to indicate:  

ü That LPG is stored in the area  

ü That the contents are highly flammable  

ü That smoking or other sources of ignition are prohibited  

ü What to do in case of fire  

 

¶ The cylinder cage should be positioned in the open air on level concrete or compact 

ground and must be at least 1 m from a site boundary, buildings or source of ignition 

etc, unless fire resisting separation is provided. 

 

¶ Smoking, or other sources of ignition, including motor vehicles, should not be permitted 

within 1 m of the cylinder cage.  

¶ Only vehicles delivering or collecting LPG should be allowed to park within 3 m of the 

cylinder cage. When necessary, the cylinder cage should be protected from vehicle 

impact by positioning or by the erection of suitable barriers.  

 

¶ No electrical apparatus should be installed either in or on the cage or within 1 m from it 

in any direction.  

 

¶ No opening into buildings, cellars or pits should be within 2 m of the cylinder cage. 

Where a gulley or drain is unavoidable within this distance, the opening should be 

securely covered or fitted with a suitable water seal.  

¶ No flammable liquids, combustible, corrosive or oxidising materials, e.g. peroxides, 

chlorates, etc., should be stored within 3 m of the cylinder cage area unless they are 

separated from the area by a structure of 30 m fire resisting construction.  

 

¶ The area within 1 m of the cylinder cage should be kept clear of weeds, rubbish and 

combustible materials. Sodium Chlorate weed killers must not be used.  

 

¶ Effective ventilation is required since it will ensure that any small leaks will disperse and 

be safely diluted to well below the flammable concentration within a short distance of 

the source.  
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¶ Care should be taken with the handling and stocking of cylinders within the cage to 

avoid both injury and cylinder damage.  

¶ Cylinders within the cage should be inspected daily to ensure the stocks are stable and 

that there are no damaged or leaking cylinders.  

¶ In no circumstances should cylinders be placed on the top shelf of the cage unless the 

bottom shelf is full. 

¶ The height of the cylinder cage should not exceed the height of the wall. 

 

¶ Where part of the building is used for residential accommodation, the facade against 

which the cylinder cage is located including any overhanging roof should be of 60 

minutes fire resisting construction and imperforate.  

 

¶ Passageways or yards enclosed by two or three walls and less than 3 m wide by 5 m long 

are generally unsuitable as areas in which to locate cylinder cages. 

  

¶ The cylinder cage may be stored in the angle between two walls 

 

¶ Where the cylinder cage is surrounded by three walls, at least one wall should be no 

higher than 3 m.  

 

2.3  ADDITIONAL REQUIREMENTS FOR STORAGE AT PETROL STATION 

PREMISES 

 

¶ The Regulator must be consulted before a petrol station is considered suitable for the 

storage of LPG cylinders in cages; 

 

¶ When cylinder cages are used on petrol station forecourts, a separation distance of 4.3 

m from petrol pumps and petrol storage tank man lids must be observed; 

 

¶ The Regulator has the right to prohibit the inclusion of LPG on any site or can insist on 

any other safety precautions deemed necessary; 

 

¶ Any portable electrical equipment used temporarily within separation distances should 

be disconnected and removed as soon as work is finished. 
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III. LPG TRANSPORT 

3.1 VEHICLE CONSTRUCTION 

 

¶ The vehicle used for conveyance must be properly designed, of adequate strength and 

good construction, and properly maintained, thus making it suitable for the purpose.  

 

¶ Trucks regularly employed in the transport of LPG should be designed, or adapted, to 

minimise the risks associated with the product and the mode of transportation. They 

should be inspected before they enter service and be properly maintained. 

 

¶ LPG distribution trucks should display product identification plates and be equipped 

with suitable fire extinguishers. 

 

¶ Other vehicles under the occupiers control may be parked within the separation 

distance but should be no closer than 3 m to the nearest container.  

 

¶ Suitable barriers should be used to prevent unauthorised access and accidental damage 

where necessary.  

 

3.2  INFORMATION 

 

¶ Drivers of any vehicle carrying 100 kg or more of LPG in cylinders regardless of the 

vehicle’s maximum weight must be holders of a Vocational Training Certificate (VTC) 

which must be carried at all times.  

 

¶ The vehicle operator must obtain information from the consignor about the risks 

associated with LPG transportation. This information, together with advice on the action 

to be taken in an emergency must be provided to the vehicle driver.  

 

¶ The driver/operator must be properly trained and equipped to handle both normal 

operations and emergencies.   

         

¶ The MSDS (Material & Safety Data Sheet), TREM CARD (Transport Emergency Card) and 

Consignment Note indicating the quantity of LPG and the number of cylinders 

transported must be taken into consideration.  
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¶ Written information on the consignment of dangerous goods (LPG) such as the delivery 

and collection note or on the consignment note must be held on file for at least 3 

months after the delivery has been completed. 

 

3.3 TRAINING 

 

¶ Drivers carrying LPG in cylinders in connection with trade and business are required to 

receive instruction and training from their employer or vehicle operator.  

 

¶ Drivers should undergo periodic updating of training 

  

¶ Only members of the Vehicle Crew may be carried.  

 

¶ Drivers must have received training in the security of dangerous goods in transport and 

must be aware of the action to be taken in a security situation.  

 

¶ All employees should be instructed and trained appropriate to their responsibilities in 

the event of an emergency. Notices stating the emergency procedure should be 

prominently displayed near the cylinder cage.  

 

3.4  PARKING & SUPERVISION, LOADING, STORAGE AND MARKING OF 

VEHICLES 
 

Care must be taken in the methods of loading and storage. Cylinders should be conveyed in an 

upright position and secured to prevent undue movement. 

 

Miscellaneous Equipment 

 

Where vehicles are carrying LPG of commercial quantities in cylinders or cartridges, the vehicle 

and crew must carry the following equipment. 

 

Vehicle                                                                                   Crew (per member) 

 

1 x wheel chock                                                                 1 x warning vest 

2 x self standing warning signs                                         1 x pocket lamp (ATEX rated) 

(Amber flashing lamp, triangle, cone) 
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¶ If the vehicle load (quantity of LPG) carried is above 250 kg (net), orange coloured 

reflective panels of 400mm base x 300 mm width dimensions must be displayed at the 

front and rear of the vehicle. These panels must be removed or covered if no LPG is 

being carried. It is acceptable to display panels if a quantity less than 250 kg (net) is 

being carried.  

 

¶ Filled LPG cylinders which are intended to be utilised in the upright position should 

preferably be transported upright with the valves protected against any impact. 

 

¶ Full and empty cylinders should, as far as is practical, be segregated on the truck. 

Cylinders must be restrained using chains, straps or ropes (natural hemp not nylon) that 

are secured to properly designed anchorage points. 

 

¶ For vehicle loads above 10,000 kg (net), the driver must ensure that when parked, the 

vehicle is in a safe place, as defined in Section 3.1, supervised by himself or some other 

competent person over 18 years old. The supervision requirement is only relaxed where 

the vehicle can be parked within secure premises, such as a dealer’s premises or a 

secure lorry park. 

 

 

3.5 FIRE PRECAUTIONS 
 

¶ The vehicle operator must ensure that the vehicle carries at least the minimum fire 

fighting equipment defined below and those necessary fire precautions must be taken. 

“No Smoking” and “no naked lights” rule are enforced whilst loading or unloading. 

 

¶ At least two fire extinguishers must be carried. One suitable for dealing with a fire in the 

engine or cab of the vehicle and the other suitable for dealing with a tyre, brake or load 

fire. The minimum capacity requirements are: 1 x 2kg dry powder extinguisher for 

dealing with an engine; 1 x 6kg dry powder extinguisher for dealing with a tyre, brake or 

load fire. If the maximum permissible weight of the vehicle is 3.5 tonnes or less the 6 kg 

dry powder extinguisher may be replaced with a second 2 kg dry powder.  

 

¶ Fixed sources of ignition i.e. pilot lights, naked flames should be prohibited. 

¶ Smoking should be prohibited. 
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¶ All other potential sources of ignition should be controlled. 

¶ Only vehicles associated with the product transfer and handling operations should be 

permitted. 

¶ Electrical equipment should be suitable for the zoned area in which it is installed. 

 

NOTE 

 

1x 2kg dry powder extinguisher for engine cabs, plus 1 x 2kg dry powder extinguisher for load on 

a vehicle up to 3500kg. Gross vehicle weight (GVW) Vehicles over 3500kg up to 7500kg 1 x 2kg 

dry powder extinguisher for cab plus 1 x 6 kg dry powder extinguisher for load. Vehicles over 

7500kg GVW 1 x 2kg dry powder extinguisher for cab plus a total of 10kg dry powder 

extinguishers (one fire extinguisher must be a minimum of 6 kgs content) for dealing with load 

fires. 

 

3.6  TRANSPORT OF DANGEROUS GOODS SAFETY ADVISERS -TDGSA 

 

Vocationally qualified safety advisers should be hired to advise you on health, safety and 

environmental matters in connection with the transport of dangerous goods. These 

requirements apply where vehicles carry loads in excess of 100 kg of LPG in cylinders as 

detailed below. 

 

The advisor to be appointed can be  an existing employee  or a consultant  provided they hold a 

Vocational Training Certificate (VTC) obtained by passing approved examinations valid both for 

the mode of transport i.e. road or rail or both and for the class/type of dangerous goods being 

transported (for example, LPG is UN Class 2).  

 

Advisers will need to pass training and examination every 2 years or whenever there are major 

modifications in the regulatory or standard tools of the LPG sector.  

For safety reasons and to ensure the dispersion of any possible leakage of LPG vapour, it is 

preferable to carry cylinders in an open vehicle. However, there may be occasions when closed 

vans need to be used. In such a case, special permission from the Regulator should be sought.   
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3.7 EMERGENCY PROCEDURE 

(a) Leak Detection 

¶ Cylinders should be inspected regularly for leakage.  

¶ Never attempt to find a leak by means of a naked flame.  

 

(b) Leaking Cylinder without Fire 

  

¶ If a cylinder is found to be leaking and the leak cannot be stopped by closing the valve or 

inserting the bung or fitting the cap, nearby sources of ignition must be extinguished 

and the cylinder carefully removed to a well ventilated open space clear of drains and 

buildings and free from all sources of ignition. It should be left with the leak uppermost, 

marked as faulty and notices displayed prohibiting smoking and other naked lights 

 

¶ In no circumstances should an attempt be made to dismantle or repair defective 

cylinder valves by unqualified persons. 

(c) In case of Fire 

¶ Inform the emergency services that LPG is present.  

¶ Evacuate all persons from the danger area, except those required to deal with the 

emergency. 

¶ Where a fire in nearby materials is threatening gas cylinders, they should be removed to 

a safe place, providing this can be done without exposing anybody to danger.  

3.8 FIRE WALLS 
 

Where the minimum separation distances cannot be met, the use of fire walls permits the 

separation distances to be reduced to those in column (3) of Table A. Fire walls should be of 

solid construction from brick, concrete or solid masonry and should be capable of providing at 

least 30 minutes of fire resistance. If the firewalls form part of residential premises the 

requirement is increased to at least 60 minutes of fire resistance.  

 

The fire wall should be at least as high of the stack of cylinders but not less than 2m. Stores 

containing more than 400 kg should have no more than 2 fire walls and the remaining walls 

should be constructed so they do not impair the natural ventilation.  

If the store contains less than 400 kg it may consist of 3 fire walls. 
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Gas cylinders should not be stacked against the fire wall except in store where 400 kg or less is 

kept. In other cases, a space of at least 1 m should be provided between the stack of cylinders 

and the wall to allow access for inspection or the removal of any faulty cylinders.  

Where the storage of LPG in the open air is not practicable, Gas cylinders may be stored within 

buildings, but the quantities shown in Tables D & E must not be exceeded. 

 

Table D: Maximum amount of LPG for different types of buildings 

Types of Building Maximum quantity of 

LPG cylinders 

Remarks 

Shops or Offices 

a) With residential 

accommodation 

 

15 kg 

Unless 60 minutes fire resisting 

separation is provided between the two 

occupancies with no direct access 

between, when up to 70 kg may  be 

stored 

b) Without residential 

accommodation 

70 kg Not more than 5 cylinders or 20 if the 

maximum capacity is 3 kg. no cylinder 

must exceed 20 kg capacity 

c) Demonstration area 

(outside designated 

area) 

50 kg Not more than 4 cylinders 

Source: code of guidance for storage of cylinders 
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Table E: Maximum amount of LPG and the number of compartments allowed for specially 

designed single storey building 

Specially designed 

single storey building 

Max. LPG per 

compartment 

Max. number 

of 

compartments 

Total 

Max. in 

building 

Remarks 

With walls of at least 

30 minutes fire 

resistance 

a) LPG Cylinders 

b) LPG cartridges 

 

 

5000kg 

50000kg 

 

 

5 

5 

 

 

25000kg 

250000kg 

 

 

Subject to 

certain 

conditions 

Specially designed 

storage space within 

existing buildings 

    

With walls of at least 

30 minutes fire 

resistance 

c) LPG cylinders 

d) LPG cartridges 

 

 

1000kg 

5000kg 

 

 

1 

1 

 

 

1000 kg 

5000 kg 

 

 

Subject to 

certain 

conditions 

Source: code of guidance for storage of cylinders, p. 10 

Where LPG is used for lighting, it is preferable that cylinders are kept in the open air and the 

supply piped to the appliances. 

Note: For details of design requirements for suitable buildings, specialist advice should be 

obtained. 
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V. APPENDICES 

 

APPENDIX I: GENERAL INFORMATION 

LPG is a clear odourless liquid and is not readily visible in its gaseous phase. In the event of a 

leak it may be present, unseen, in hazardous concentrations. Safety is thus of paramount 

concern to all involved in the LPG business, from producers through the supply, storage, 

handling and distribution chain, through to the consumer. 

 

¶ The term LPG is an abbreviation for Liquefied Petroleum Gas and refers to hydrocarbon 

products, sometimes also described as light fractions. Butane and Propane are the 

predominant constituents of LPG. 

¶ In common with other forms of energy, LPG is hazardous unless it is properly handled in a 

controlled manner. It is potentially hazardous from the time of production until it has been 

used and the products of combustion have been disposed of safely. 

¶ LPG has its own special hazardous characteristics. LPG safety comes from understanding 

these characteristics and behaviour and from the exercise of control under both normal and 

abnormal conditions. 

¶ The behaviour of LPG is predictable and the technology for control is well understood. Good 

technical and safety expertise is to be found in the primary supply and marketing 

companies and in the major equipment manufacturers. The application of this expertise 

becomes progressively more difficult as LPG is moved along the distribution chain and away 

from the direct control of the primary suppliers and marketers. 

¶ The hazards commonly associated with LPG are fire and explosion. Since uncontrolled 

releases of LPG can have serious consequences, the prime objective of a LPG safety 

programme is to prevent uncontrolled loss of containment. However there are other 

hazards inherent in handling, distribution and use which are addressed in these Guidelines. 

¶ Butane, Propane and Butane/Propane mixtures are handled and/or distributed separately 

and for safety, one product should not be mistaken for the other. 

¶ The consumer receives LPG at the end of the distribution chain. In practice this can mean 

transportation over long distances and probably one or more transhipments. LPG safety 
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must take into account hazards associated with the mode and duration of transport 

including the risk of traffic accidents and delays and their possible consequences. 

¶ Most LPG is used by combustion in an appliance which is itself part of a consumer 

installation. Adequate combustion air and ventilation are essential for safety. The products 

of LPG combustion, or product released as a result of leakage, should be vented to avoid a 

possible build-up of hazardous secondary products. The installer and the consumer have 

major roles in this aspect of LPG safety. 

¶ The vast range of LPG uses and of appliances as well as the variable scale of installations 

adds to the complexity of LPG safety. 

¶ Introduction of new applications, especially when accompanied by changes in distribution 

practices, present new hazards and may call for the introduction of additional safety 

practices. The safety procedures in a marketer’s bulk plant may not be adequate at an 

automotive re-fuelling station. The safety requirements of a household installation with 

several appliances, e.g. stove, water heater and space heaters will differ from those of a 

consumer using a single appliance directly attached to a cylinder. 
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APPENDIX II: PHYSICAL PROPERTIES 

LPG is produced in oil refining and the processing of natural gas liquids. Commercial, or fuel 

grade, LPG mainly consists of Butane and Propane with small amounts of lighter and heavier 

fractions, such as Ethane and Pentane. 

 

Table F: Typical properties of LPG 

PROPERTY PROPANE n-BUTANE 

Chemical Formula C3H8 C4H10 

Boiling point at 101.3 kPa (°C) -42.1 -0.5 

Liquid density at 15 °C (kg/m3) 506.0 583.0 

Absolute vapour pressure at 40 °C (kPa) 1510 375 

Flash Point (°C) -104 -60 

Upper flammable limit (% vol. in air) 9.5 8.5 

Lower flammable limit (% vol. in air) 2.3 1.9 

Vol. vapour per vol. liquid 269 235 

Relative vapour density (air = 1) 1.55 2.07 

Coefficient of expansion (liquid) per 1°C 0.0032 0.0023 

Minimum air for combustion (m3/m3) 24 30 

Kinematic Viscosity (centistokes) @ 20°C 0.20 0.30 

Latent Heat of Vaporisation (kJ/kg) @ 20°C 352 368 

Specific Heat (kJ/kg/°C) @ 20°C - liquid 2.554 2. 361 

Specific Heat (kJ/kg/°C) @ 20°C - vapour 1.047 1. 495 

Minimum ignition temperature (°C ) in oxygen 470 - 575 380 – 550 

Maximum Flame temperature (°C ) 1980 1990 

Octane number >100 92 

Specific Energy (gross) kJ/kg 49.83 49.40 

 

¶ It will be apparent from Table F that there are significant differences in the physical 

properties of Butane and Propane. The values for LPG mixtures generally lie between these 

extremes depending on the ratio of Butane and Propane. However, quite small amounts of 

methane and ethane can have a significant effect on vapour pressure. 

¶ The differences in their physical properties mean that Butane and Propane behave 

differently under everyday conditions and more especially under extreme conditions. Such 

differences can be turned to advantages in certain applications. However, differences in 
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boiling point, liquid density and vapour pressure between Butane and Propane are 

particularly important for safety and appliance performance. 

¶ Differences in the quantity of air required for complete combustion of Butane and Propane 

should be taken into account by appliance suppliers and installers. Failure to do so can 

affect both consumer safety and satisfaction. 

¶ Poor quality control in LPG refining and production processes can have an indirect bearing 

on safety as it may lead to hazards further along the distribution chain or at the point of 

use. Well intentioned but inexpert attempts to solve LPG quality problems at the point of 

use can be risky and are best prevented by appropriate controls during production. Because 

Butane and Propane have different physical properties it is important that the composition 

of LPG mixtures being distributed in a market be known to participants and kept within 

specified limits which are related to product specifications.  

¶ LPG is odourless in its natural state so a distinctive odour is usually added in order to warn 

of its presence. However, not all LPG is odorized in this way and additional hazards exist in 

the storage and distribution of un-odorized LPG. 

¶ Not all LPG is odorized as there are a few applications for LPG, like propellants, requiring un-

stenched product. Additional hazards exist in the storage and distribution of un-odorized 

LPG and this requires extra care. 

¶ When selecting the type of odorant to use it is important to recognise their particular 

properties as some are toxic and require careful handling. Attention should also be given to 

their short life as the odour may fade over time. 


