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PREFACE

This part of ZS 429 recommends a good practice in the handling, storage and distribution of liquefied petroleum gas (LP gas) at storage and filling sites for refillable LP gas containers of capacity not exceeding 9 kg.  However, compliance does not confer immunity to relevant legal requirements, including municipal and other by-laws.  The jurisdictive authority, the Energy Regulation Board or the local fire authority should be approached in circumstances where mandatory requirements are applicable.  Should anything in this part of ZS 429 be in conflict with the provisions of government regulations, the government regulations shall take precedence.

In compiling this part of ZS 429, the possible dangers arising as a result of the specific properties of LP gas were taken into consideration together with dangers resulting from the physical operation of filling facilities employing untrained personnel and a lack of proper supervision.

The practice of filling containers by mass measurement only (in other words, pressure filling by means of a suitable pump) is strongly recommended. The committee believes that the various methods of filling by volume measurement, which inevitably entail the venting of large volumes of gas into the atmosphere (both during filling and during verification that a container has not been filled beyond its permissible filling ratio), should not be permitted.

When small, non-refillable gas cartridges (for lamps, stoves etc) are stocked for resale, it is recommended that the quantities involved and the position of storage to be in accordance with the appropriate fire department and the Energy Regulation Board requirements.

This part of the standard should be interpreted in the merits and demerits of each situation, and deviations from the recommendations of this part of ZS 429 should only be proposed after consultation with the Energy Regulation Board and the local fire department.

The location and installation of, and the operations at the sites where containers are filled with LP gas, particularly those on the premises of retail outlets, must be planned and put into effect with full regard for the properties of the gas.  It is furthermore imperative that all persons concerned with the storage, handling and use of LP gas are qualified in these aspects and familiar with the following characteristics of the gas and the precautions to be observed:

a) The gas is stored as liquid under pressure. Leakage, especially of liquid, will release large volumes of highly inflammable gas.

LP gas vapours become flammable when mixed with air. Gas-air mixtures that contain approximately 1.5% to 10% (by volume) of LP gas are flammable. If a large enough volume of gas is so dispersed in the atmosphere as to reach flammable proportions throughout, ignition of the mixture will result in a rate of combustion of near-explosive intensity, and explosion will occur when such gas-air mixtures are ignited while contained in a confined space. 

b) LP gas is heavier than air and will flow along the ground or through drains. It can be ignited at a considerable distance from the source of leakage, and low-level ventilation is, therefore, of the utmost importance. 

c) LP gas is non-toxic but since it can induce headaches and dizziness when inhaled, inhalation of LP gas should be avoided whenever possible.

d) LP gas, by its rapid vaporization and consequent lowering of the temperature, can cause severe cold burns when it comes into contact with the skin. Protective clothing, such as gloves, goggles, aprons and protective footwear should be worn when there is any possibility of contact with the skin.

e) A container that has held LP gas and has been "emptied" is still considered dangerous. In this state, the internal pressure is approximately atmospheric and, if the valve leaks or is left open, air can diffuse into the container and form a flammable or explosive mixture. Furthermore, even an "empty" container that does not yield gas when the valve is opened might in fact not be quite empty. In cold weather, the heavier fractions of the liquid might not vaporize and will therefore remain in the container. A container that is empty or appears to be empty should be handled with the same care as a full container.

f) Valves should be kept closed at all times when containers are not in use.


[bookmark: _Toc168117699][bookmark: _Toc108623094][bookmark: _Toc109144743][bookmark: _Toc112171211]FOREWORD 

The Zambia Bureau of Standards (ZABS) is the Statutory Organization established by an Act of Parliament. ZABS is responsible for the preparation of national standards through its various Technical committees composed of representation from government departments, the industry, academia, regulators, consumer associations and non-governmental organizations.
This Draft National Standard has been prepared in accordance with the procedures of ZABS. All users should ensure that they have the latest edition of this publication as standards are revised from time to time.
No liability shall attach to ZABS or its Director, employees, servants or agents including individual experts and members of its Technical Committees for any personal injury, property damage or other damages of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses arising out of the publication, use of, or reliance upon this ZABS publication or any other ZABS publication.
The preparation of this Draft Standard has been undertaken by the Portable Metal Containers for Compressed, Dissolved and Liquefied Gases Technical Committee, (TC 7/10).
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COMPLIANCE WITH A ZAMBIAN STANDARD DOES NOT OF ITSELF CONFER IMMUNITY FROM LEGAL OBLIGATIONS
ZAMBIAN BUREAU OF STANDARDS

DRAFT ZAMBIAN STANDARD

THE HANDLING, STORAGE DISTRIBUTION AND MAINTENANCE OF LIQUEFIED PETROLEUM GAS IN DOMESTIC, COMMERCIAL AND INDUSTRIAL INSTALLATIONS – CODE OF PRACTICE

Part 3 – Storage and Filling sites for refillable liquefied petroleum gas (LP gas) containers of capacity not exceeding 19 kg and the storage of individual gas containers not exceeding 48 kg.
1. [bookmark: _Toc35667396][bookmark: _Toc112171212]SCOPE
This part of ZS 429 gives recommendations in respect of the location and installation of and operations at storage and filling sites for refillable liquefied petroleum gas (LPG) containers of capacity not exceeding 19 kg and the storage of individual gas containers not exceeding 48 kg. It identifies safe methods of filling and storing refillable containers and makes recommendations towards safe working procedures that cover all aspects of the storage and filling of refillable containers. It also covers the storage of non-refillable containers.

NOTE: General guidelines for the safe operation, use and control of LPG gas containers are given in the preface to this part of ZS 429. 
2. [bookmark: _Toc35667397][bookmark: _Toc112171213]NORMATIVE REFERENCES 
The following standards contain provisions which, through reference in this text, constitute provisions of this standard. All documents are subject to revision and, since any reference to a document is deemed to be the latest reference to the latest edition of that document, parties to agreements based on this standard are encouraged to take steps to ensure the use of the most recent editions of the documents indicated below. Information on currently valid national and international standards may be obtained from the Zambia Bureau of Standards:

BS 5499		Symbolic safety signs - Standard signs and general requirements.
SABS 543	Fire hose reels (with hose).
SABS 690	Liquefied petroleum gas mixtures. 
SABS 810	Portable rechargeable fire extinguishers - Dry powder type extinguishers. 
SABS 086-1	The installation, inspection and maintenance of equipment used in explosive atmospheres - Part 1: Installations other than in mines
SABS 1792-2	Refillable welded steel gas cylinders - Part 2: Local requirements.
SABS 0105-1	The classification, use and control of fire-fighting equipment - Part 1: Portable fire extinguishers
SABS 0105-2	The classification, use and control of fire fighting equipment - Part 2: Fire hose reels.
SABS 0400	The application of the National Building Regulations.
ISO 4706	Refillable welded steel gas cylinders.
ZS 420	The classification of hazardous locations and the selection of apparatus for use in such locations.
ZS 429-1	The handling, storage, and distribution of liquefied petroleum gas in domestic, commercial and industrial installations - Part I: Liquefied petroleum gas cylinder installations involving gas storage containers of individual water capacity not exceeding 500 litres.
ZS 429-2	The handling, storage, and distribution of liquefied petroleum gas in domestic, commercial and industrial installations - Part 2: Bulk liquefied petroleum gas storage and allied facilities at consumers' premises.
ZS 430	Portable metal containers for compressed gases: basic design criteria, use and maintenance

3. [bookmark: _Toc35667398][bookmark: _Toc112171214]DEFINITIONS
 
For the purposes of this part of ZS 429, the following definitions apply:

3.1 Approved:  Approved by the approving authority. 

3.2 Approving authority: 

a) Within the scope of the Factories Act (Cap 441 of the Laws of Zambia), the Chief Inspector of Factories and;

b) Within the scope of the Energy Regulation Act (Cap 435 of the Laws of Zambia), the Board;

c) Within the scope of the Petroleum Act (Cap 436 of the Laws of Zambia), the Licensing Officer

d) Within the scope of the Public Health (Building) Regulations of the Public Health Act Cap 295 of the Laws of Zambia, the local authority concerned. 

e) Within the scope of the Environmental Protection and Pollution Control Act Cap 203 of the Laws of Zambia

3.3 Boundary wall:  a wall built on the perimeter of a property and so placed that it forms a built-up barrier between that property and any adjoining property or street front. 

3.4 Container: a vessel approved for the storage and carriage of liquefied petroleum gas and of capacity not exceeding 48 kg. 

3.5 Diversion wall: a wall erected with the specific purpose of ensuring and maintaining the appropriate safety distances between the filling site and any drains, doors and windows in buildings, electrical apparatus etc. 

3.6 Dumpy container: 

3.7 Eductor tube type container: a container that will, when in the normal upright position and when the container valve is opened, release gas in the liquid state only. 

NOTE - This definition also covers a container fitted with a dual-purpose valve that can release either vapour or liquid at the will of the user and depending on which outlet of the valve is opened. 

3.8 Filling area: an area that includes a filling site and that is expressly equipped and used for refilling empty or partially empty gas containers. 

3.8.1 Filling container: a supply container used for refilling gas containers that are either empty or partially empty. 

3.8.2 Filling equipment: all the equipment required for refilling containers that are either empty or partially empty (see Figure 1). 

3.9 Filling point:  the point on the filling equipment to which the empty or partially empty container is connected for the purpose of refilling. 

3.10 Filling site: a surface area (see Figures 2 to 6) that has been specifically developed and identified and on which filling equipment and containers, that are to be filled, are mounted. 

3.11 Firewall: double brick wall or other barrier of height at least 1,8 m, and with a fire rating of at least 4 h, constructed and placed with the specific purpose of preventing the spread of fire as a result of the radiation of heat from one place to another

3.12 Hydrostatic test pressure: the pressure, marked on the container, to which the container is subjected during normal hydrostatic pressure testing. 

3.13 Liquefied petroleum gas (LPG): a mixture, of hydrocarbons and propane or butane or both (see ZS 426) that is gaseous at normal temperature and pressure and that is maintained in the liquid state by increasing the pressure or lowering the temperature. 

3.14 Purpose designed vehicle: a vehicle that is purposely designed and constructed to be used in hazardous locations.
 
3.15 Qualified operator: a person who has received adequate training, documented by the employer, in the filling of LPG containers.

3.16 Shipping container:

3.17 Supply container: container of liquid withdrawal type fitted with eductor tube that complies with SANS 10019, that is approved for the storage and conveyance of liquefied petroleum gas of individual water capacity not exceeding 500 L.

3.18 Suitable:  

3.19 Source of ignition: a spark, a flame or a hot object produced by any means and capable of igniting LPG-air mixtures. 

3.20 Storage: the temporary storage of gas cylinders in the filling and storage areas detailed in Figures 2 to 6. 

3.21 Vapour-withdrawal type container: a container that will, when in the normal upright position and when the container valve is opened, release LPG in the vapour state only. 
4. [bookmark: _Toc35667399][bookmark: _Toc112171215]LOCATION, DESIGN AND CONTROL OF FILLING AREAS WITH OR WITHOUT A STORAGE AREA
4.1 Approval for the establishment and operation of filling areas that fall within the scope of this part of ZS 429 has to be obtained from the approving authority. Guidance on the type, installation and operation of filling equipment should be obtained from the company that supplies the filling equipment or the gas (or both). 

4.2 The total mass of the gas in the filling area shall be limited to 500 kg. Where the gas supply source is greater than 500 kg, the manifold system shall be outside the boundary of the filling area. It shall be positioned:
a) Behind a firewall; or
b) 3 m from the boundary of the filling area.

4.3 The filling area comprises the area within 2 m of the perimeter of the filling site. The filling area should not be inside any building-or near any combustible materials and any possible source of ignition. Windows within 3 m of the boundary of the filling area should be of the non-opening type and should be glazed with wired glass. The sill height should be at least 1.2 m above ground level. The boundary of the filling area should be at least 3 m away from:
a) The boundary of the premises where it is located, except that when a fire wall is provided, the boundary of the filling area may be against the fire wall, and the safety distance (see Table 1) is measured horizontally around the fire wall, 
b) Any vehicle roadway or parking area (including customer collection points), 
c) Any drain or depression that could convey and release LPG beyond the boundary of the premises, and 
d) Any pit, any opening to a basement or to underground equipment and any door that can be opened. 

NOTE - These safety distances are based on the assumption that the filling equipment and the filling procedure comply with the recommendations of this part of ZS 429. The jurisdictive authority should be consulted in case of doubt. 

4.4 Ventilation apertures in a shipping container shall be fitted with rodent-proof grids, and shall have a combined minimum area of 10 % of the floor area. These ventilation slots shall be permanently open.

NOTE 1 As few filled containers as possible should be displayed in a retail shop and dummies should be used for containers with an LPG capacity greater than 0.45 kg.

NOTE 2 These safety distances are based on the assumption that the filling equipment and the filling procedure comply with the requirements of this part of ZS 429. The jurisdictive authority should be consulted in case of doubt.

4.5 Unauthorized persons should not be allowed to enter the filling area. 

4.6 The filling area should be so located and protected that the filling equipment is protected against damage that could be caused by persons or vehicles. 

4.7 Where the public or tenants cannot be prevented from entering the premises where the filling area is situated, the filling area shall be surrounded by a fence (of wire mesh or other approved material) of height at least 1.8 m that has an outward opening gate that is kept locked when not in use and that has an alternative means of escape, for emergencies, that can be unlatched from the inside. 

4.8 The filling area could have a roof made of non-combustible material to provide weather protection and to protect the filling equipment from direct sunlight. The roof, when fitted, should be at least 2.5 m above floor level and so designed as to allow free movement of air past the filling equipment and the operator. 

4.9 Boundary walls should be of height at least 1.8 m and of thickness at least 230 mm. A maximum of two firewalls joined perpendicularly, at an angle that is not less than 90°, shall be allowed.

4.10 Where climatic conditions necessitate the provision of side sheeting or walling, it should be of a non-combustible material and adequate ventilation should be provided at ground and eaves level to prevent the accumulation of gas. 

NOTE: If side sheeting is used, it is recommended that it terminate at least 150 mm below the eaves and 150 mm above ground level. Where solid walls other than firewalls or screening walls are used, either the above spacing applies or airbricks (without vermin proof gauze) spaced not more than 250 mm apart should be provided in all the walls at ground and eaves level. 

4.11 The filling site should be at ground level or comprise a raised platform made of non-combustible material. The floor should be level, flat and firm, of a non-combustible material, and should not contain pits or under floor openings. 

4.12 Fixed electrical equipment and wiring installed within the filling area should be selected in accordance with the requirements of ZS 402 appropriate to (a) and b) below and should be installed and maintained in accordance with the requirements of ZS 429 -1;
a) within 2 m of the filling point in all directions: equipment suitable for Class I hazardous locations; and 
b) beyond 2 m but within 5 m of the filling point in all directions: equipment suitable for Class II hazardous locations. 

NOTES 1: The requirements given in (a) and (b) above are not applicable beyond an unpierced wall, a roof or a solid vapour partition. 
NOTES 1: 2 The most common sources of ignition are naked lights, fires, exposed incandescent material, electric welding arcs, gas welding and cutting flames, unprotected motors, fuses, plugs or switches, and lamps of unapproved pattern. In connection with the installation of electrical equipment in hazardous areas, reference has to be made to ZS 402 and to the Electrical Regulations of the Factories Act Cap 441 of the Laws of Zambia.

4.13 At least two sets of symbolic safety signs, that comply with the requirements for PV1, signs (smoking prohibited), PV2 signs (fire or lights (or both) prohibited) and PV3 signs (thoroughfare for pedestrians prohibited) given in SABS 1186-1 should be placed at the boundary of the filling area. The position and method of placement have to be in accordance with approved practice. Each sign should be of dimensions at least 190 mm x 190 mm.
 
4.14 A filling area should be equipped with at least two approved fire extinguisher of the dry chemical type and of capacity at least 9 kg, provided that the total capacity of the filling container(s) does not exceed 50 kg of LPG. An additional fire extinguisher should be provided in cases where the capacity of the filling container exceeds 50 kg. All fire extinguishers should be installed on the premises and outside the boundary of the filling area but close to the point of entry to the filling area. 

Dry-chemical type fire extinguishers should comply with the requirements of ZS 373. For their classification, use and maintenance see ZS 648. 

A water supply incorporating a fire hose reel and spray type nozzle that comply with SABS 543, should also be available on the premises but should be located outside the filling area.
 
4.15 The total capacity of gas containers (including the filling containers) within the filling area shall not exceed 1 500 kg. Any excess containers shall be removed to a storage area (see 9.2). The filling area shall not be less than 15 m2.

4.16 During filling operations, vehicles other than purpose-designed vehicles should not be operated within 5 m of the filling area. 

4.17 The carrying of matches, lighters and other sources of ignition within the filling area is prohibited. 

5. [bookmark: _Toc35667400][bookmark: _Toc112171216]FILLING EQUIPMENT 
5.1 [bookmark: _Toc35667401][bookmark: _Toc112171217]General 

The filling equipment should be securely mounted on a permanent support constructed of non- combustible material. 

The siting of filling containers should be inside the filling area. 

In the case of individual bulk filling containers (i.e. containers of which the capacity exceeds 500 l), all the recommendations of ZS 429 apply. Containers should not be filled by means of inverted vapour-withdrawal filling containers. 
5.2 [bookmark: _Toc35667402][bookmark: _Toc112171218]Gas supply for the filling system
5.2.1 All supply containers shall be of the liquid withdrawal type and shall be equipped with an eductor tube.

5.2.2 Containers shall not be filled by means of inverting vapour withdrawal containers.

5.2.3 Filling supply may be from any one of the following:

a) A single container of a maximum water capacity of 500 L; or
b) A bank of manifolded containers.

5.2.4 When 48 kg containers are manifolded, they shall not exceed 10 containers per manifold branch.

5.2.5 The maximum mass of the manifold system shall be 1000 kg.

5.2.6 When a manifold is used it shall be of the of the liquid withdrawal type and shall be designed and maintained in accordance with the requirements of ZS 429-1.

5.2.7 A bank of manifolded dumpy containers shall not consist of more than 6 containers in total.

5.2.8 When a manifold is used it shall comply with the requirements for piping of ZS 429-1.

NOTE This part of ZS 429 does not cover the supply of gas from bulk containers of individual capacity exceeding 500 L.
5.3 [bookmark: _Toc112171219]Filling system

5.3.1 Containers should be filled according to mass measurements. The resolution of mass measuring equipment shall meet the filling tolerances in 10.1. The filling system should consist of a pump (either manually or power operated) in conjunction with the necessary auxiliary equipment. Any permanent pipe systems should be installed or approved by a registered installer in accordance with ZS 429-1. A typical filling system is shown diagrammatically in Figure 1 and typical filling areas are shown diagrammatically in Figures 2 to 6. 

5.3.2 The connection between the filling equipment and the container to be filled shall be so designed that on release, not more than 10 ml of liquid is released.

5.3.3 When multiple filling points are found in a filling area and they are not placed back to back, a minimum separation of 1 m shall be maintained between individual filling points. The electrical zoning requirements as in 4.12 shall be calculated based on the location of each filling point. 

6. [bookmark: _Toc35667403][bookmark: _Toc112171220]CONTAINERS 
6.1 [bookmark: _Toc35667404][bookmark: _Toc112171221]Approved containers 
A container should not be filled unless it complies with the requirements of ZS 749. 
6.2 [bookmark: _Toc35667405][bookmark: _Toc112171222]Defective containers 
Containers that appear to be defective in any respect (see 7.4) or have valves that do not function correctly should not be refilled. The defective container should be marked with an approved and durable label indicating the defect. The filler should advise the customer of all the dangers (posed by a defective container) and should try to obtain the container for the purpose of safe disposal. 
7. [bookmark: _Toc35667406][bookmark: _Toc112171223]INSPECTION PROCEDURE 
7.1 [bookmark: _Toc35667407][bookmark: _Toc112171224]Qualifications, training and experience of operators 

The employee carrying out the inspection, filling and handling of containers in terms of this part shall have the appropriate technical and practical training for the type of work undertaken, the proof of which both employer and employee should document (see 7.2) and which should cover the following applicable topics: 
a) The properties of LPG,
b) Container inspection;
c) Container filling procedures;
d) Container storage and transportation; 
e) Emergency action plan; and
f) Knowledge of the relevant standards and legal requirements. 
7.2 [bookmark: _Toc35667408][bookmark: _Toc112171225]Record of training of operator 
A record shall be kept on the premises of the training undergone by an employee in terms of 7.1, above. This record should contain the training course syllabus, the name of the trainer and the name of the trainee. 
7.3 [bookmark: _Toc35667409][bookmark: _Toc112171226]Authority of operators 
No one should inspect, fill or handle a container unless 
a) They have been duly trained (see 7.1),
b) Their training has been recorded (see 7.2), and
c) They have been approved to do so in terms of the provisions of this part of ZS 429. 
d) Written permission to fill the container has been granted by the owner of the container. This condition does not apply in instances where the container is owned by the end user.


NOTE: The requirement in 7.3 (d) is for safety reasons, since the past usage details of the container is essential for correct filling. It is illegal to fill in the container without the written permission of the owner.
7.4 [bookmark: _Toc35667410][bookmark: _Toc112171227]Inspection before filling 
7.4.1 [bookmark: _Toc112171228]Container markings 
Before any container is filled it should be inspected to ensure that the markings specified below are clearly visible and legible:
 
a) In permanent stamping (stamped on the footring or  where relevant, the valve guard or shroud) 

1) The letters LPG;
2) The tare mass (TM), in kilograms; 
3) The applicable standard (for example SABS 1792-2); 
4) The year of manufacture; 
5) The test pressure, in kilopascals,
6) The manufacturers name or trade mark; and
7) The water capacity, in litres; 

b) Printed markings (applied by permanent labelling on all privately owned containers, i.e. containers of capacity 19 kg and less): 

1) A warning that the container must not be placed on stoves or hot plates and must be used in the upright position; and
2) The maximum mass of gas, in kilograms, that the container is allowed to contain.

NOTE: Where the label is missing or illegible, ensure that it is replaced.
7.4.2 [bookmark: _Toc112171229]Damaged containers 
Before filling, each container should be checked visually for defects. The following are regarded as defects for this purpose: 

a) Excessive corrosion/pitting;
b)  Illegible stamping;
c) A container that was manufactured before 1969; 

NOTE:  The requirement that containers had to be fully heat-treated came into force as of 9 October 1969 in South Africa where most of these containers are manufactured. All such containers manufactured before that date had to be taken out of circulation, inspected and heat-treated (normalized) before being refilled. After being heat-treated they had to be stamped with the heat treatment symbol, for example (N), and the date of heat treatment, to comply with the requirements of SABS 1792-2 and ZS ISO 4706. 

d) Excessive cutting/gouging; defective fittings; 
e) Unacceptable modifications; 
f) Defective fittings
g) Unacceptable modifications
h) Excessive bulging/denting; 
i) Fire damage
j) Delamination, blistering; and 
k) Presence of arc/torch burns. 

If any of the defects mentioned above are found, the container must be labelled to indicate that it is faulty and treated in accordance with 6.2. Only physically sound containers may be filled.
7.4.3 [bookmark: _Toc112171230]Valve protection 
Protruding valves on containers should be protected with permanent, fixed collars or screw type protective caps, valve guards or shrouds. 

7.4.4 Foot rings 

Container foot rings should be in a serviceable condition. 
7.4.5 [bookmark: _Toc112171231]Operation of valves 
Check each valve in the way described below to ensure that it is still in good operating condition: 

a) Operate the hand wheel to ensure that it is not too tight to operate, and that it is undamaged and  operable;
b) Ensure that the valve outlet threads are clean and undamaged;
c) Ensure that the valve or the valve boss is not tilted; 
d) Ensure that there are no cracks or flaws in the container neck; and 
e) Ensure that the safety relief valve, if fitted, is free of damage, corrosion, plugging or any other condition that might impair its satisfactory operation.
7.4.6 [bookmark: _Toc112171232]Replacement of components 
	Replace any faulty component or return the container to its owner with appropriate advice.
7.5 [bookmark: _Toc35667411][bookmark: _Toc112171233]Checks after filling with LPG

After filling, each container should be checked either by weighing or by ullage space determination (bleed checking), to ensure that it is still within the appropriate mass tolerance. All containers should be examined for leaks in the fully closed position, either by painting soapy water over the valve connection on the container or the suspected area and watching for any signs of bubbling, or by any other acceptable means. If a leak is detected, the faulty container should immediately be emptied by transferring the liquid contents to another container and by venting any remaining LPG into the atmosphere, as follows: 

a) Immediately take the faulty container to the filling area. 
b) A responsible qualified person should be in attendance during the whole of the ensuing venting procedure to ensure that no possible source of ignition is brought into the area and that the speed of venting is controlled. 
c) Prevailing wind will tend to dissipate the escaping gas away from any procedure in such a way that wind direction is taken into consideration and carry out the venting procedure away from a source of ignition. 
d) Keep water (supplied by means of a fire hose reel) or a dry chemical powder fire extinguisher (of capacity at least 9 kg) at hand during the venting procedure. 

NOTE: - For the appropriate action in case of a fire see clause 10. 

e) Open the container valve and allow the gas to escape slowly and to disperse into the air without causing a hazardous concentration of gas. Keep the container in a vertical position and do not allow liquid to escape. Avoid inhaling the gas. When the container is empty, close the valve securely, label the container to indicate that it is faulty and return it to its owner. (Bear in mind, however, 6.2.) 
7.6 [bookmark: _Toc35667412][bookmark: _Toc112171234]Details to be put on a container after filling 
Each filled container must bear the following information on a durable label:

a) The date of filling; 
b) The name of the dealer; 
c) The filled mass; and 
d) Any other relevant advice. 
8. [bookmark: _Toc35667413][bookmark: _Toc112171235]FILLING PROCEDURE 
8.1 [bookmark: _Toc35667414][bookmark: _Toc112171236]Filling by mass measurement 
The total mass of the container after filling shall be equal to the tare mass stamped on the container plus the mass of LPG (appropriate to the size of the container) that the container is permitted to hold, subject to a tolerance of  +2 -3 %.
 
In cases where automatic mass measurement is not available, qualified operators should ensure that containers are filled accurately by continuously observing the scale during filling. 
8.2 [bookmark: _Toc35667415][bookmark: _Toc112171237]Filling by volume determination 
Filling by volume is not permitted under this part of ZS 429.
8.3 [bookmark: _Toc35667416][bookmark: _Toc112171238]Operation of valves 
No spanner or tool of any sort should be-used to open and close hand operated valves. Where the manufacturer for opening and closing particular valves provides a special purpose handle, no handle other than the handle provided should be used.
8.4 [bookmark: _Toc35667417][bookmark: _Toc112171239]Overfilling 
Containers should not be overfilled. If a container has been overfilled, the excess gas should be discharged or vented in a safe and effective way in the filling area (see 7.5 for venting procedure). 
9. [bookmark: _Toc35667418][bookmark: _Toc112171240]HANDLING AND STORAGE OF LPG CONTAINERS
9.1 [bookmark: _Toc35667419][bookmark: _Toc112171241]Handling of LPG containers 
NOTE - See also clause 7. 

9.1.1 Containers should be handled with care and should not be subjected to shock. Care should be taken to avoid any damage to the container and the valve. 

9.1.2 Containers should not be dropped (for example from vehicle tailgates), dragged or rolled on their sides or allowed to skid. Containers that are too large to be carded should be tilted and rolled on their foot rings. Containers that cannot be handled by hand should be transported by hand trolley.

9.1.3 Filled containers should always be handled, transported and used in a secured, upright position. 

9.1.4 All containers that are empty (or appear to be empty) shall be handled with the same care as a full container, and the distributing plant operator shall ensure that the valves of all empty containers received for filling are closed properly.
9.2 [bookmark: _Toc35667420][bookmark: _Toc112171242]Storage of LPG containers 
9.2.1 [bookmark: _Toc112171243]Storage area 

The storage area:

a) Has to be approved by the approving authority and shall be as depicted in Figures 2 to 6, 
b) Should not be located inside a building but in an open, well-ventilated area, and should be used exclusively for the storage of LPG containers, 
c) Should be so located as to eliminate, as far as possible, exposure of the containers to any  excessive rise in temperature, corrosive substances or vapours, other highly flammable substances, physical damage and tampering by unauthorized persons, 
d) Should be kept clean and free from any accumulation of combustible matter, such as paper. Any possible source of ignition should be removed. An area of at least 3 m in all directions round the perimeter of the storage area should be kept clear of grass, weeds and other combustible matter. Gangways should be provided and should be wide enough to allow easy access to, and handling of, individual containers, and 
e) May have a roof, provided that it is of fire-resistant construction and that it is at least 2.5 m above floor level. 
f) Shall be provided with fire-fighting protection as given in Table 1

Table 1 — Summary of fire protection details

	1 
	2

	Installation capacity 
kg
	Fire precautions 

	0 – 500 
	1 × 9 kg dry powder extinguisher

	501 – 2 250 
	Water supply for fire brigade use – within 100 m 2 × 9 kg dry powder extinguishers

	2 251 – 9 000 
	Water supply for fire brigade use – within 100 m
20 mm hose reel 
2 × 9 kg dry powder extinguishers

	9 001 – 45 000 
	Consideration shall be given to providing a means of applying cooling water to the storage area 
20 mm hose reel 
2 × 9 kg dry powder extinguishers

	45 001 – 67 500 
	Fixed or portable monitors or fixed sprays (or a combination) 
20 mm hose reel 
2 × 9 kg dry powder extinguishers

	> 67 500 
	Automatic fixed sprays and hydrant and hose
20 mm hose reel 
2 × 9 kg dry powder extinguishers

	Container filling area 
	20 mm hose reel
2 × 9 kg dry powder extinguishers



9.2.2 [bookmark: _Toc112171244]Conditions for storage 
9.2.2.1 No container should be stored in horizontal position. 
NOTE: Only containers that have not contained any LPG may be stacked in the horizontal position.

9.2.2.2 Containers; 

a) That do not exceed 9 kg may be stacked (9 kg containers may only be stacked 2 high whereas containers of 6 kg and less may be stacked 4 high), provided the container design caters for such stacking.
b) May also be stored on suitable, robust shelves constructed of a non-combustible material,
c) Should always be stored at or above ground level and at least 3 m away from openings to, for example, basements, drains, hollows or depressions, manholes and culverts where vapour might collect
d) Should have adequate ventilation at floor level, 
e) Should be so stored that they are accessible for inspection at all times and that every container is readily removable
f) That are full should be stored separately from containers that are empty, and both should be stored in clearly demarcated areas, and
g) That are in storage (including empty containers) should have their valves firmly closed. 

WARNING -	 Empty containers that are left open will admit air to form an ignitable mixture that can be very hazardous. 

9.2.2.3 Conditions for storage capacity of less than 250 kg
Where containers are stored, they shall be enclosed in a storage cage. Such storage cage shall 
 
a) only be able to accommodate 250 kg of gas at any time; 
 
b) be constructed of non-flammable material, and the material and design shall not restrict the flow of cooling water onto the containers for fire-fighting purposes; 
 
c) not accommodate more than two rows of containers per level from the access point of the cage; 
 
d) be designed in such a manner that where it has a roof or shelving, it shall not allow for the storage of any other items, and such roof or shelving shall not interfere with the access to the container valves; 
 
e) be fixed and positioned in accordance with the safety distances as given in table 2; 
 
f) be located at least 1.5 m away from any electrical equipment that does not comply with zone 2 requirements; and 
 
g) be located in such a way that no vehicle shall get closer than 1 m from the cage (see Table 2 column 3); where vehicles can get closer than the required distance, then fixed bollards or any other acceptable barriers, shall be fitted at the perimeter of the safety distance.

9.2.2.4 Conditions for storage capacity of more than 250 kg

a) Containers that are full shall be separated from containers that are empty, and both shall be stored in clearly demarcated areas, depicted by symbolic safety signs, which shall be a minimum of 190 mm × 190 mm. 
 
b) Gangways shall be provided and shall be wide enough to allow easy access to, and handling of, individual containers. Containers shall not be stored in more than four rows between gangways. Where the rows of containers are placed directly adjacent to a fence or wall, there can only be two rows before the next gangway. 
 
c) The storage area may have a roof, provided that it is of non-combustible construction and that it is at least 2.5 m above floor level. 
 
d) The floor of the storage area shall be of concrete or other non-combustible and impervious material, and there shall be no spaces underneath it where leaking gas can collect and thus create a fire hazard. 
 
e) If unauthorized persons can gain access to the storage area, the storage area should be enclosed by a wire mesh fence of height at least 1.8 m and that has an outward-opening gate that shall be kept locked when not in use. 
 
f) The fence supports should be of steel or reinforced concrete. If the floor area exceeds 10 m2, an additional escape gate, fitted with a sliding bolt or other similar locking device that can be opened from the inside without using a key, shall be provided. The second gate shall be fitted as far as possible from the first. 
 
g) Where storage of containers exceeds a total quantity of 3 000 kg, additional gates shall be fitted to ensure safe evacuation (see (f)).  
 
h) Only electrical equipment that complies with the minimum zone 2 requirements of SANS 10086-1 shall be installed in the storage area.

9.2.2.5 Storage of containers within a combined storage and filling area

The storage area shall 
 
a) be approved and be as shown in figures 3 to 5, 
 
b) be at least 3 m from the filling point, 
 
c) not be less than the filling area, and 
 
d) at least comply with the requirements of zone 1 and zone 2 for electrical equipment.  
 
Where a filling point and storage area are combined, the filling area shall comply with the requirements of zone 1, and the storage area shall comply with the requirements of zone 2. 
 
Containers in a combined storage and filling area shall not exceed a total of 1 500 kg, with a maximum of 500 kg allowed in the filling area and a maximum capacity of 1 000 kg in the storage area (see figures 3 to 5). For combined storage and filling area exceeding 1 500 kg refer to SANS 10087-3. 
 
Figures 6 and 7 exclude a storage area. 
 
Figures 8 to 11 show storage that exceeds 1 000 kg.
9.2.3 [bookmark: _Toc112171245]Safety requirements 

9.2.3.1 The floor of the storage area should be of concrete or other non-combustible and impervious material and there should be no spaces underneath it where leaking gas can collect and thus create a fire hazard.
 
9.2.3.2 If unauthorized persons can gain access to the storage area, the storage area should be enclosed by a wire mesh fence of height at least 1.8 m that has an outward-opening gate that is kept locked when not in use. The fence supports should be of steel or reinforced concrete. If the floor area exceeds 10 m², an additional escape gate, fitted with a sliding bolt or other similar locking device that can be opened from the inside without using a key, should be provided. 

9.2.3.3 All potentially dangerous activities, such as the use of open flames, welding and cutting operations, the use of electric grinding tools, and smoking, are prohibited in the storage area, and notices as described in 4.12 should be permanently displayed.

9.2.3.4 All electrical equipment and wiring in the storage area should be suitable for Zone 2 hazardous locations (see ZS 402 and ZS 429 –1)

9.2.3.5 At least two approved fire extinguisher, of the dry chemical type and of capacity at least 9 kg, should be available in case of fire. 

9.2.3.6 Personal Protective Equipment (PPE) to be used in the LPG installation should be anti-static. This includes anti-static safety boots and 100% cotton work suits or overalls.

9.2.4 [bookmark: _Toc112171246]Safety distance requirements
The distances between the storage area and the nearest building, the boundary of the premises, a public thoroughfare or sidewalk, and the line of an adjoining property occupied by a school, church, hospital, athletics field or other place of public gathering, should be at least the appropriate minimum distances given in Table 2. (These distances are not applicable where diversion walls have been erected; see Figures 4 and 6.)

9.2.4.1. Vapour barriers or firewalls, as appropriate, can be used to reduce the distances given in table 2. However, the presence of vapour barriers and firewalls can create significant hazards, for example, pocketing of escaping gas, interference with the application of cooling water by the Fire Department, redirection of flames against storage vessels, and impeding the movement of personnel in an emergency. 
 
9.2.4.2. Special care shall be taken to ensure that where two walls are joined to form an enclosing corner, the angle shall be not less than 90°. 
 
9.2.4.3. Safety distances shall be measured horizontally from the perimeter of the storage area where vapour barriers are used. The distance shall be measured in a horizontal line around such barriers. Safety distances shall be measured horizontally and radially from the perimeter of the storage area where firewalls are used. 
 
9.2.4.4. The minimum safety distances from buildings, boundaries of premises, thoroughfares, sidewalks and the line of adjoining properties, schools or places of worship, etc. shall be in accordance with the requirements of Table 2. 
 
9.2.4.5. The safety distances given in Table 2 shall be applicable to open storage areas only. Where containers are to be installed within a shipping container, the safety distances given in SANS 10400 shall apply. 
 
9.2.4.6. The minimum horizontal separation distance between above-ground LPG storage area perimeters and above-ground storage vessels containing liquids that have flash points below 93.4 °C, shall be 6 m. 
 
9.2.4.7. The minimum horizontal separation distance between LPG storage area perimeters and above-ground storage vessels containing other flammable gases and flammable liquids shall be 7.5 m. 
 
9.2.4.8. Where a firewall with a minimum fire resistance rating of 240 min interrupts the line of sight between un-insulated portions of flammable compressed gases, for example in the case of acetylene, hydrogen and LPG containers, the minimum safety distances measured around the wall shall apply (see Table 2).

Table 2 — Minimum safety distances

	1
	2
	3

	Total quantity of 
LPG stored 
Kg 
	Minimum distance
M

	
	From buildings and boundary of 
the premises 
	From thoroughfares, sidewalks and line of adjoining property of school, places of worship, etc. 

	< 250 
	1,0
	1,0

	250 –
	500 
	1,5
	3,0

	501 –
	1 000 
	3,0
	5,0

	1 001 –
	3 000 
	5,0
	5,0

	3 001 –
	5 000 
	7,5
	7,5

	5 001 –
	20 000 
	10,0
	10,0

	> 20 001 
	15,0
	15,0



9.2.4.9. Vehicles that are not equipped with normal aspirated diesel engines or not specifically designed and adapted for operation in flammable atmospheres, shall be prohibited from entering a storage area and shall not get closer than 5 m from the boundary of such storage area. 
 
9.2.4.10. No part of an LPG container storage area shall be located 1.8 m horizontally from a vertical plane beneath overhead electric power lines of over 600 V. 
 
9.2.4.11. LPG storage for LPG containers and other liquefied flammable gases of more than 50 kg total capacity shall have a minimum separation distance of 7.5 m.
10. [bookmark: _Toc35667421][bookmark: _Toc112171247]PREVENTION AND CONTROL OF FIRES INVOLVING LPG

10.1 General information 

LPG vapours become flammable when mixed with air. Severe fires and explosions can result when such mixtures ignite. The following information is given as a guide to users of LPG;

a) A liquid leak from an LPG container will generate a very large volume of vapour. Liquid leaks are therefore a much greater source of hazard than vapour leaks.
 
b) LPG vapours do not disperse easily and, being heavier than air, will hug ground contours and will tend to flow along natural paths and fill depressions, ditches and pits. In favourable conditions, flammable vapours can travel for long distances from the point of release. They might also enter a building and be contained there, particularly in basements and cellars. Vapour dispersal can be accelerated by water spray or wind.

c) Small fires involving LPG can usually be readily extinguished by dry chemical type fire extinguishers. Such extinguishers, of appropriate number and size, should be installed at the filling and storage area.
d) 
e) Empty containers that are left open will admit air. In this way an ignitable mixture that can be very hazardous is formed. 
10.2 [bookmark: _Toc35667422][bookmark: _Toc112171248]Leakage of gas 

If a leak develops in 

a) A filling container, both the local fire authority and the supplier should be informed immediately and remedial action taken (for more information, see 10.3); or

b) The supply line, endeavour to close the supply valve on the container and take remedial action (for more information, see 10.3). 
10.3 [bookmark: _Toc35667423][bookmark: _Toc112171249]Action in emergency
10.3.1 [bookmark: _Toc112171250]Gas leakage without fire 
Unless remedial action, such as closing the valve, can be effected on the spot, a leaking container should be identified and handled as described in 6.2. 
10.3.2 [bookmark: _Toc112171251]Gas leakage with fire          
10.3.2.1 Unless there is a danger of flames' impinging on other containers, no attempt shall be made to extinguish a fire before the source of leakage has been determined and it is known that the leakage can be stopped after the fire has been extinguished. For example, a fire occurring at the outlet of a container valve can be extinguished by means of a portable extinguisher, provided that the valve is then closed immediately or the container is promptly removed to a place where gas leakage will not result in a subsequent explosion. 

10.3.2.2 Where it is not possible to extinguish the fire and either to stop the leakage or to remove the leaking container promptly, water spray should be used to keep cool all the containers in the vicinity of the burning fire. 
10.3.3 [bookmark: _Toc112171252]Containers exposed to fire 

10.3.3.1 If a container that does not incorporate a safety relief device is exposed to severe heat radiation, adequate volumes of water sprayed onto the container will cool the liquid and will, in all probability, prevent hydraulic rupturing that could result from over-pressurization. Nevertheless, an assessment should be made of the risks of possible rupture since such rupture occurs with explosive force and can endanger life and property over a considerable area. The impingement of flames, for an unknown period on containers should be regarded as an extremely dangerous condition that necessitates immediate evacuation of the area. 

NOTE: Evacuation distances will depend on the total volume of gas involved. Evacuation distances of up to 600 m should be considered. 

10.3.3.1.1 Containers-not involved in or affected by the fire should be removed to a safe area or, alternatively, if this is not possible, such containers should be kept cool by spraying them gently with adequate quantities of water. If containers equipped with relief devices are exposed to a severe fire, care should be taken to avoid jets of gas that are escaping via these devices, (for example by standing well clear of the containers), since such jets may extend as far as 10 m.
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ANNEX A (informative)
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