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COMPLIANCE WITH A ZAMBIAN STANDARD DOES NOT OF ITSELF CONFER IMMUNITY FROM LEGAL OBLIGATIONS



ZAMBIA BUREAU OF STANDARDS
Draft Zambian Standard

THE HANDLING STORAGE, DISTRIBUTION AND MAINTENANCE OF LIQUEFIED PETROLEUM GAS (LPG) IN DOMESTIC, COMMERCIAL AND INDUSTRIAL INSTALLATIONS – Code of Practice
 
Part 1 – Liquefied petroleum gas installations involving gas storage containers of individual water capacity not exceeding 500 Litres and a combined water capacity not exceeding 3000 Litres per installation
1 [bookmark: _Toc35666787][bookmark: _Toc109652887]SCOPE 

1.1 This part of the standard gives recommendations for the materials, the methods of construction and the installation of equipment used in the handling, storage or distribution of liquefied petroleum gas (LPG) in domestic, commercial and industrial installations that involve gas storage containers of individual water capacity not exceeding 500 L and of a combined water capacity not exceeding 3 000 L. 

1.2 It also gives recommendations regarding the installation of appliances, piping, fittings and other components.

1.3 It covers the maintenance, inspection and testing of the various components of the equipment. 

1.4 It does not cover any installation related to caravans or mobile homes which is covered in ZS 429 – 5. 

2 [bookmark: _Toc35666788][bookmark: _Toc109652888]NORMATIVE REFERENCES 
The following standards contain provisions which, through reference in this text, constitute provisions of this standard. All standards are subject to revision and, since any reference to a standard is deemed to be a reference to the latest edition of that standard, parties to agreements based on this standard are encouraged to take steps to ensure the use of the most recent editions of the standards indicated below. Information on currently valid national and international standards can be obtained from the Zambia Bureau of Standards. 

BS 1600	Specification for dimensions of steel pipe for the petroleum industry 
BS 3212	Flexible rubber tubing, rubber hose and rubber hose assemblies for use in LPG vapour phase and LPG air installations. 
BS 4089	Specification for hoses and hose assemblies for liquefied petroleum gas. 
BS 5292	Specification for jointing materials and compounds for installations using water, low-pressure steam or 1st, 2nd and 3rd family gases.
EN 853	Rubber hoses and hose assemblies – Wire braid reinforced hydraulic type – Specification
SABS 429-1	The installation, inspection and maintenance of equipment used in explosive atmospheres - Part 1: Installations other than in mines. 
SABS 0400	The application of the National Building Regulations. 
SABS 24	Soft solders.
SABS 62	Steel pipes. 
SABS 447		Domestic cooking appliances for use with gas fuels. 
SABS 460		Copper tubes for domestic plumbing services. 
SABS 533-2	Black polyethylene pipes for the conveyance of liquids - Part 2: High-density black polyethylene pressure pipes. 
SABS 810		Portable rechargeable fire extinguishers - Dry powder type extinguishers. 
SABS 974-1	Rubber joint rings - Part 1: Joint rings for use in water, sewer and drainage systems. 
SABS 1067-2	Copper-based fittings for copper tubes -Part 2: Capillary solder fittings. 
SABS 1123	Steel pipe flanges.
SABS 1156-2	Rubber hose for liquefied petroleum gas (LPG) - Part 2: Hose and tubing for use in LPG vapour phase and LPG-air installations.
 
SABS 1237	Single-stage low-pressure regulators for liquefied petroleum gas (LPG). 
SABS 1539	Appliances operating on liquefied petroleum gas - Safety aspects. 
SABS 1774	Liquefied petroleum gases. 
ZS 430	Portable metal containers for compressed gases - Basic design criteria, use and maintenance

3 [bookmark: _Toc35666789][bookmark: _Toc109652889]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: The appropriate of the following within the scope of the: 

3.2.1 Metrology Act, No. 6 of the Laws of Zambia, and in respect of the control of the mass of gas sold: the Director of Zambia Metrology Agency (ZMA); 

3.2.2 Factories Act, Cap 441 of the Laws of Zambia and in respect of the control of general safety: The Chief Inspector of the factories; and

3.2.3 Public Health (Building) Regulations and in respect of the evaluation and control of installations in accordance with this part of the standard: The Local Authority in whose area of jurisdiction the installation is installed. 

3.2.4 Energy Regulation Act, Cap 436 of the Laws of Zambia, the Board of Directors.
 
3.3 Container: A container that complies with ZS 749 and that is approved for the storage and conveyance of liquefied petroleum gas and of individual water capacity not exceeding 500 l.

3.4 Critical location: An area which is not ventilated for the dispersal of LPG. 

3.5 Installation: The combination of one or more containers connected onto one manifold system. 

3.6 Liquefied Petroleum Gas (LPG): A mixture of light hydrocarbons (predominantly Propane, Propene, Butane and butene) that is gaseous under conditions of ambient temperature and pressure, and that is maintained in the liquid state by an increase of pressure or a lowering of temperature (see also ZS 426). 

3.7 Location: The position in which a container is kept or installed. 

3.8 Operating pressures

3.8.1 High pressure: A pressure in excess of 150 kPa. 

3.8.2 Intermediate pressure: A pressure in excess of 5 kPa but not exceeding 150 kPa. 

3.8.3 Low pressure: A pressure not in excess of 5 kPa.

3.9 Pressure regulator: A device that reduces the pressure of the gas from a higher pressure to a constant lower pressure.

3.10 Registered installer:

Person that has the ability, appropriate training, knowledge and experience to carry out the work that is undertaken in a safe and proper manner, and who is registered in accordance with the requirements of the Engineering Institute of Zambia Act No. 17 of 2010 and other appropriate Legislations.

3.11 Competent person: any person that has the knowledge, training and experience specific to the work or task being performed

4 [bookmark: _Toc35666790][bookmark: _Toc109652890]PROPERTIES OF LPG, PRECAUTIONS TO BE OBSERVED AND CONTAINERS 

4.1 [bookmark: _Toc35666791][bookmark: _Toc109652891]Introduction 

Careful consideration has to be given to the properties of the gas when the location of LPG containers and the construction of installations for conveying this gas in domestic dwellings and commercial buildings are decided on. It is therefore imperative that all persons concerned with the installation of containers and appliances are qualified in this respect and are familiar with the following characteristics of the gas and the precautions to be observed: 

a) The gases are stored as liquids under pressure;

b) Leakage, especially of liquid, will release large volumes of highly flammable gases; 

c) A gas-air mixture containing approximately 1.5 % to 10 % by volume of LPG is 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 force;

d) LPG is denser than air and will flow along the ground and through drains, and can be ignited at a  considerable distance from the source of leakage; low level ventilation of buildings is therefore, of utmost importance; 

e) LPG is non-toxic, but as it can induce headaches and dizziness when inhaled, inhaling the gas should be avoided whenever possible;

f) LPG can, by its rapid vaporization and consequent lowering of the temperature, cause severe cold burns when in contact with the skin. Protective clothing, such as gloves, goggles, aprons, and protective footwear should be worn when there is any possibility of skin contact; 

NOTE: Because of the hazard of the generation of static electricity, the soles of protective footwear should be made of leather or non-conductive rubber, and clothing should not be made of fabrics that contain synthetic fibres. Use of non-sparking tools is recommended.



g) A container that has held LPG and is "empty" is 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. Further, 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 vaporise and will remain in the container. All containers that are (or appear to be) empty should be handled with the same care as used for a full container and valves should be kept fully closed at all times when containers are not in use:

h) Because of the hazards involved with the filling of containers, no one should fill a container with gas unless (refer to requirements given in ZS 749);
 
1) They are fully conversant with the relevant subsections of this part of ZS 429,

2) They are satisfied that the container complies with the requirements of an approved manufacturing nominal specification or the provisions of an approved manufacturing code (if necessary, this may be ascertained from the relevant container documents),

3) They employ staff trained and experienced in the pre-filling inspection and actual filling of containers with those gases that he handles, and

4) The container is not due for periodic inspection or testing, and

i) Permission to fill the container has been granted by the owner of the container. 

NOTE: This precaution is solely for safety reasons, since the cylinder containment history is in certain instances an essential reference for correct filling. It is not intended as a commercial restraint. 

4.2 [bookmark: _Toc35666792][bookmark: _Toc109652892]Number and size of containers 

4.2.1 [bookmark: _Toc109652893]General 

The number and the size of containers recommended for an LPG installation depend on the maximum hourly consumption of the appliances served and the lowest ambient temperature expected. When an installation is designed, care should be taken to guard against possible failure of the gas supply due to vaporisation problems. 

When used for short periods, a container will generally give a copious gas supply. If, however, this supply has to be maintained over a long period, the discharge of gas diminishes slowly until it reaches a state of equilibrium with the vaporization rate of the LPG in the container. This vaporization rate depends on the size of the container, the amount of LPG remaining in the container, and the ambient temperature (see Annex G).

One supply container (48 Kg) and one reserve container are quite adequate for ordinary installations in permanent dwellings. However, there are larger installations that require more gas, and the maximum gas off-take for these installations and the number of containers required can be calculated from Tables 1 and 2.
 
4.2.2 [bookmark: _Toc109652894]Calculation of container details

4.2.2.1 Table 1 gives the approximate vaporization rates of the larger containers currently available.                                                    

[bookmark: _Toc35666793]
Table 1 - Vaporization rates for containers
	1
	2

	Nominal size of container
	Approximate vaporisation rates

	Water Capacity (l)
	Nominal mass of gas (kg)
	l/h
	G/h

	
22
34
45
113
454

	
9
13 to 14
19
48
196
	
100
140
200
400
1000
	
230
320
460
920
2300

	NOTE – For the convenience of users of this part of ZS 429, the LPG mass capacity equivalents for the various container sizes are also given in tables 1 and 2. It must, however, be stressed that these are only nominal equivalents and that the exact mass equivalents will depend on the actual density of the product filled into the containers. 



4.2.2.2 Table 2 gives, in terms of three of the more popular domestic-type container sizes, the approximate container requirements of some typical appliances, based on their gas consumption per hour and the vaporisation rates for the containers. Use of this approach facilitates calculation of the containers required for a specific installation.

[bookmark: _Toc35666794]Table 2 - Container requirements of typical appliances
	1
	2
	3
	4
	5

	
Appliance
	Approximate number of containers required
	
Approximate
Input
(kJ/h)

	
	Capacity of container
	

	
	22 litres
(9 kg)
	45 litres
(19 kg)
	113 litres
(48 kg)
	

	Gas stove, normal domestic
Gas stove, large domestic
Hotplate (2 Burner)
Instantaneous water heater, multi point
Instantaneous water heater, single-point
Gas light
Gas Iron
Refrigerator
Space heater, large, with flue
Space heater, small, portable type  

	1.50
2.25
1.00
4.60
2.00
0.10
0.20
0.10
1.00
0.40
	0.65
1.00
0.25
2.00
0.84
0.04
0.80
0.04
0.40
0.16

	0.32
0.50
0.12
1.00
0.42
0.02
0.04
0.02
0.20
0.08
	42,000
63,000
16,000
74,000
37,000
2,000
3,000
2,000
20,000
5,000




4.2.2.3 The total requirements of an installation are obtained from the sum of the requirements of the individual appliances comprising the installation. For an installation consisting of a normal-sized stove, an instantaneous single-point water heater, a refrigerator, and eight gas lights, the container requirements are as follows: 

Table 3 — Typical container requirements for an installation
	
Appliance
	Number of containers required

	
	22 litres
(9 kg)
	45 litres
( 19 kg)
	113 litres
(48 kg)

	Gas stove, normal domestic
Instantaneous water heater, single point
Refrigerator
Gas lights (8 x value given in Table 2)
	1.50
2.00
0.10
0.80
	0.65
0.84
0.04
0.32
	0.32
0.42
0.02
0.16

	[bookmark: _Toc109652895]TOTAL
	4.40
	1.85
	0.92



NOTES

1. It has been found in practice that the approximations given in table 2 for 45 l (19kg) containers can usually also be used for 34 l (13/14 kg) containers.

2. The container requirements given in Table 2 may be scaled down if it is unlikely that all appliances will be used simultaneously for long periods of time. 

3. Table 2 is based on results that are typical for cold-winter conditions in Southern Africa; in warmer conditions the requirements will be less. With experience, a registered installer will learn how the figures can be modified to suit local conditions.
 
4.3 [bookmark: _Toc35666795][bookmark: _Toc109652896]Container location

4.3.1 [bookmark: _Toc109652897]General

4.3.1.1 The installation of a container (or containers) complete with all associated equipment and appliances and any subsequent repair or modifications to the installation, should be carried out by a registered installer. 

NOTE - This recommendation does not include the installation of replacement containers.
 
4.3.1.2 Each container should be located in an upright position with the valve uppermost, and should be so placed on a firm level base that there can be no danger of the container tilting or falling over. (See Figure 2).

4.3.1.3 Containers should be so located in an accessible position that;

a) Full and empty containers can be changed easily, 
b) They can be disconnected and removed quickly in case of an emergency, and
c) The container valve can be easily operated.  

4.3.1.4 It is essential that in the selection of the location for containers, the following locations be 
Avoided;

a) Any position in which the containers are likely to cause obstruction, to become damaged or to be exposed to conditions likely to affect their safety; 
b) Any position that is subject to extremes of temperature (excluding natural elements);
c) Near to corrosive or readily combustible substances; and 
d) Positions adjacent to cellars, drains, hollows, etc., where escaping gas might collect. 
4.3.2 [bookmark: _Toc109652898]Indoor location 

4.3.2.1 Where LPG containers are permanently installed in a building, the type of building and the corresponding size of container(s) shall be as follows: 

a) Flats: a maximum of 9 kg per flat for high rise flats and a maximum of 19 Kg per flat for single storey semi-detached flats;
b) Houses or commercial premises: a total maximum of 19 kg; and 
c) Industrial premises: a maximum of 19 kg per 600 m 3 of building space with a total maximum of 100 kg. 
NOTES 

1	The above does not include portable appliances. 

2 	No more than one standby container (of similar size) per installation should be located in the building. 

4.3.2.2 Containers should never be located below ground level in a building e.g. in cellars or basements.
 
4.3.2.3 Containers should not be located above or on top of any appliance used for cooking or heating. 

4.3.2.4 Containers should be located in a place with adequate floor-level ventilation to the outside air. (An air brick situated near the bottom of an external wall or a normal gap of at least 6 mm underneath an external door (or a combination of these) usually provides sufficient ventilation (see Figure 1)). 

4.3.2.5 Containers should also be located at a distance of at least 300 mm away from a gas stove (see Figure 1) unless the container is protected from the heat of the stove in an approved manner.

4.3.2.6 Containers should be located at least 2 m away from any heat source, except that this distance can be reduced to 1 m if a non-combustible insulating guard is fitted between the container and the heat source (see Figure 2). 

4.3.2.7 Where a gas container needs to be placed inside a cupboard, the cupboard door shall have ventilation available, for example a lattice door or ventilation slots (see Figures 3 and 4). The back of the cupboard shall preferably be ventilated to the outside atmosphere no electrical connections or plug points shall be allowed in the same section as the gas cylinder and the cupboard shall be sealed to ensure that no gas can leak from one section of the cupboard to another section.

4.3.2.8 Containers should not be manifolded.

4.3.2.9 The relative positions shown in Figures 1 and 2 should be strictly observed. 

[image: ]

Figure 1 — Ventilation at floor level

[image: ]

Figure 3 — Typical installation by means of a flexible hose and solid pipe

[image: ]

NOTE 1: The hose does not pass through the solid partition or divider between the cupboards. A fixed metal bulkhead fitting with a hosetail (see figure 5) on each side passes through and is fixed to the partition. The hose from the cylinder is attached to the hosetail in the cupboard in which the cylinder is placed. The hose from the hob is attached to the hosetail in the cupboard space under the hob. 
 
NOTE 2: If the worktop or cupboard installation is placed against an outside wall of the kitchen, a ventilation slot should also be placed in the outside wall at the bottom level of the cupboard. 
 
Figure 4 — Typical installation for gas cylinder directly connected to hob by means of a flexible hose 

4.3.3 [bookmark: _Toc109652899]Outdoor location (see Figures 6, 7, 8, 9 and 10)

4.3.3.1 Containers should be located on a firm, clean, well drained and level base. The area surrounding a container should be kept clear of combustible materials, for example weeds, dry grass, paper and waste. The containers should be located and protected against tampering by unauthorized persons and also damage and interference by for example, animals and vehicles. 

4.3.3.2 Containers should be at least 

a) 1 m away from any opening (into a building) that is below the level of the container valve i.e. doors, windows and air bricks,

b) 2 m away from any drain, pit or manhole, 

c) 3 m away from the property boundary unless the boundary has a firewall in which case the containers could be next to the fire wall (see Figures 8), and where there are only two containers, the boundary distance can be reduced to 1 m, and

d) 3 m away from any opening (or window) directly above the containers. The 3 m distance from the top of the cylinder, valve connection or the manifold whichever is the higher, to the bottom of the window(s) may be reduced to a minimum of 300 mm providing that 

i) A non-combustible roof is installed between the containers and the opening. The roof shall extend beyond the cylinder(s) such that when measured from the valve connection and around the roof to the nearest point of the window a minimum of 1.5 m safety distance shall be obtained, or

ii) The window frames shall be steel and the total size of the glazing does not exceed 1 m2. Glazing shall be of wire woven glass not larger than 450 mm × 450 mm per pane. Such windows shall not be openable.
[image: ]

Figure 6 — Minimum distances (electrical, doors, windows and other openings) 


e) Where a roof is installed over the cylinders there shall be sufficient space above the cylinder valves to facilitate the exchange of cylinders. Roof structures of concrete shall not be installed above the manifold or cylinder (see also 8.3.9).

[image: ]

[image: ]

NOTE 1: The minimum required distance from drains is 2 m, irrespective of the number of cylinders. 
 
NOTE 2: Where not more than two cylinders are used, the minimum distance from a boundary is 1 m, unless the boundary is a firewall, in which case the cylinders may be placed directly against the boundary. 
 
NOTE 3: Where more than two cylinders are used, the minimum distance from a boundary is 3 m, unless the boundary is a firewall, in which case the cylinders may be placed directly against the boundary. 
 
Figure 8 — Minimum distances 

4.3.3.3 Where more than two containers are used in an installation, the containers should be                            connected into a manifold system which could comprise one manifold or a duplicate manifold joined together by means of a changeover valve (see annex A and Figure 4). 

4.3.3.4 Cylinders shall not be installed directly under the eaves of thatched roof. Cylinders shall be not less than 3 m away from eaves of the thatched roof behind a firewall. Loose or piled combustible material, weeds and long grass shall not be permitted within 3 m of any container (see Figure 9).

[image: ]

[image: ]

Figure 9 — Cylinder placement in relation to thatched roofs 

[image: ]

Figure 10 — Cylinder placement in relation to electric fence 

4.3.3.5 Where containers are placed adjacent to a wall on top of which is an electric fence, then the safety distances indicated in Figure 10 shall apply.

4.3.3.6 The containers should be connected to the manifold system in the following manner and subject to the safety distances given in 4.3:


a) On each arm, up to ten containers of size up to and including 113 L (48kg); 

b) On each arm, up to three containers of size up to and including 454 L (196 kg). 

4.3.4 [bookmark: _Toc109652900]Containers located on building roofs

Containers may be installed on the roof of a building of fire-resistive construction, or non-combustible construction and having essentially non-combustible contents, or of other construction or contents that are protected with automatic sprinklers, provided that; 
 
a) The total capacity of containers connected to a manifold is not greater than 480 kg and that if more than one manifolded group is located on the roof, the distance between one manifolded group and any other such group shall be at least 15 m, 
 
b) The containers are located in areas where there is free air circulation, and that are at least 3 m from building openings (for example, windows and doors), and at least 6 m from air intakes, and air conditioning and ventilation systems, 
 
c) The containers are not located on a roof that is entirely enclosed by parapets of height more than 0,45 m unless 
 
1) The parapets are breached with low-level ventilation openings that are not more than 6 m apart, or 
 
2) All openings that communicate with the interior of the building are at or above the top of the parapet, 
 
d) The hose used for connecting to the containers shall be in accordance with the requirements of EN 853; 
 
e) The local fire department is advised of each installation by means of the approved plans, and 
 
f) It can be ensured that 
 
1) Containers shall not be refilled on the roof, 
 
2) Each container valve outlet shall be tightly plugged during movement of the containers within the building, and that the only means of access used shall be emergency stairways not generally used by the public, or freight or passenger lifts not occupied by the public, and 
 
3) That all precautions shall be taken to avoid damage to containers when they are being taken to and from the roof, and to prevent them from being allowed to fall down stairways or from the roof. 

4.4 [bookmark: _Toc35666796][bookmark: _Toc109652901]Safety distances (see also figure 6) 

4.4.1 When an arm of a manifold system incorporates more than five containers, none of the containers should be within 3 m of the wall of the building

4.4.2 The distance between the shell of any one container in an installation and the shell of any one container in another installation should be at least 7.5 m, which, if there is a firewall between them, can be measured around the wall. 

4.4.3 The distance between rows of containers in one installation should be at least 1 m. 

The distance between any LPG container and, when relevant, any other type of compressed gas container should be at least 3 m.




5 [bookmark: _Toc109652902][bookmark: _Toc35666797]MANIFOLD DESIGN AND CONSTRUCTION
5.1.1 General
5.1.1.1. If the consumer's consumption demands exceed the evaporation capabilities of the containers allowed on a site under the applicable national standards (see Table 1), other means of supply, e.g. liquid manifolds (see Figure 20), shall be examined. In liquid manifolds, the liquid shall be withdrawn from cylinders equipped with eductor tubes and use shall be made of a vaporizer after the manifold to supply vapour to the consumer’s appliances.

5.1.1.2. LPG manifolds shall be manufactured from:

a) Seamless steel piping that complies with the requirements of BS 1600 or API Spec 5L, or equivalent. Where screwed pipes are used in the construction of the manifold, at least schedule 80 piping shall be used. Where the steel manifold is of welded or flanged construction, at least schedule 40 piping shall be used; or

b) SA 312 seamless stainless steel piping that complies with the requirements of ASME-BPVC 7.

5.1.1.3. The connection of the steel manifold pipes to the regulator or changeover valve may be a direct screwed connection, a mechanical union or flexible pigtail (see Figure 11). Where the connection is by flexible pigtail the following shall apply:

a) The pigtails shall be a pre-manufactured hose assembly that complies with the requirements for pigtails (see 5.7);

b) The male and female connections to the manifold pipes shall be G5/8 LH bullnose fittings compliant with SANS 199; and

c) Each side of the manifold shall be fitted with an isolation valve (see Figure 11).

5.1.1.4. Where the manifold pipes are connected to the regulator with a changeover valve between the manifold pipes and the regulator, it is not a requirement that each side of the manifold is fitted with an isolation valve (see Figure 12(a)).

Where the manifold pipes are connected to the regulator without a changeover valve between the manifold pipes and the regulator, each side of the manifold shall be fitted with an isolation valve. (see Figure 12(b)).

5.1.1.5. All manifolds shall be tested to withstand a pressure test of 3 000 kPa  kPa and a test certificate for the pressure test shall be issued by the competent person. 

[image: ]

Figure 11 — Manifold — Flexible connections

5.1.1.6. Each side of the manifold shall be permanently marked with:

a) A unique serial number;
b) The test pressure in kilopascals; and
c) The manufacturer's identification symbol.

[image: ]

Figure 12(a) — Vapour manifold with changeover valve 


[image: ]

Figure 12(b) — Vapour manifold with isolation valves 

Figure 12 — Vapour manifolds 

5.1.1.7. The manifold shall be cleaned internally and externally and shall be free from contaminants such as grease, oily deposits and welding slag.

5.1.1.8. Manifolds and their supporting structure shall be protected against corrosion. Manifolds shall be painted or coated for identification and protection with the appropriate finish colour and labelled to differentiate between vapour and liquid manifolds.

5.1.2 Liquid manifolds
5.1.2.1. Manifolds for liquid use shall have a hydrostatic relief valve situated between any two points of the system that might cause the containment of liquid. The relief valve shall be set to start to discharge at a pressure of 2 750 kPa  %

5.1.2.2. Each side of the manifold shall be fitted with an isolation valve.

5.1.2.3. Manifolds for liquid use shall use check valves on every pigtail connection (non-return valves) to protect the system in the event of any flexible pigtail rupture.

NOTE: In the event of a flexible pigtail rupture, the excess flow valve incorporated in the liquid withdrawal valve will reduce the escape of liquid through the cylinder attached by the pigtail. However, the reverse flow through the system from other manifolded cylinders might not be sufficient to operate all excess flow valves in the remaining cylinders.

[image: ]
Figure 13 – Liquid manifold 

5.1.3 Manifold installation
5.1.3.1 The system shall be installed in accordance with the relevant safety distances of this part of ZS 429 and by a registered installer.

5.1.3.2 A manifold gas installation in excess of 100 kg shall be approved by and registered with the relevant authority. Plans shall be submitted to the relevant authority for approval prior to commencing the installation.

5.1.3.3 Manifold(s) shall be mounted against a solid wall or a non-combustible structure at an appropriate height using an approved method of bracketing. All manifolds shall be sited at least 100 mm above the valve guard.

5.1.3.4 Pipe clamps shall clasp the manifold tube in its entirety. An insulation band shall be placed between the tube and the enclosing clamp. The anchor of the pipe clamp shall be at least 40 mm into the wall or concrete. Pipe clamps shall be made of metal.

5.1.3.5 If filling operations are intended to be performed on site, the manifold installation shall be effectively connected to earth.

5.1.4 Pigtails
5.1.4.1 Pigtails shall be manufactured from rubber hose reinforced with wire braiding. The hose shall be compliant with EN 853. The end connections of pigtails shall be machine crimped onto the hose or of machine threaded re-usable type. (See figures 21 to 24 for threaded and crimped pigtail connections). Hose clamps are not allowed.

Pigtails manufactured from hose made to EN 853 shall require a test report or certificate from an accredited test house that the hose is compatible with LPG.

5.1.4.2 Pigtails shall be supplied with end fittings for direct connection to a cylinder valve, pipework terminal or manifold inlet as required, without the need for intermediary adaptors.

5.1.4.3 Pigtails shall not exceed 1 m in length.

5.1.4.4 Pigtails shall be so constructed that their electrical resistance does not exceed 0.75 Ω/m.

5.1.4.5 Pigtails for liquid shall be of internal diameter at least 8 mm in order to ensure cylinder excess flow valve closure.

5.1.4.6 An indication of the date of manufacture of the pigtail hose shall be evident in a manner to facilitate replacement every five years.

5.1.4.7 The fitting connecting the cylinder to the manifold shall comply with the valve connection requirements of SANS 199 for liquids or vapour, whichever is applicable.

5.1.4.8 Pigtail assemblies shall be marked indicating their batch identification which shall be traceable back to a batch certificate of compliance held by the manufacturer. Pigtails for vapour and liquid applications shall withstand a test pressure of 3 000 kPa and manufacturers shall issue the test certificate to this effect on demand.

5.1.4.9 All pigtails shall be pinpricked to allow the release of permeated gas.
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Figure 14 — Bullnose pigtail connection with non-reusable ferrule
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Figure 15 — Bullnose pigtail connection with reusable threaded sleeve
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Figure 16 — 1/4” SAE inverted flare pigtail connection with non-reusable ferrule 

[image: ]

Figure 17 — 1/4” SAE inverted flare pigtail connection with reusable threaded sleeve

5.1.5 Inspection and maintenance (Manifolds and pigtails)
5.1.5.1 The manifold system should be maintained on a planned inspection basis at intervals not exceeding five years. A check shall be made to ensure that all safety distances are maintained.

Where applicable the enclosure shall be inspected for the condition of the plinth, and for the condition of any fencing or walling, including the gate. The prescribed signage shall still be in place and legible. The enclosure and immediate surroundings shall be cleared of any uncontrolled weed growth and accumulation of waste products.

NOTE: If conditions demand, this period should be reduced.

5.1.5.2 Repair and maintenance shall only be carried out by a registered installer and the faults in the installation shall be rectified in accordance with the requirements of this part of ZS 429.

5.1.5.3 Flexible pigtails shall be inspected for signs of rupture, cracking, chafing and perishing and shall be replaced if necessary. If flexible pigtails are over five years old (see the date mark on the hose/brass fitting, see also 5.1.4.1 and 5.1.4.8), they shall be replaced automatically.

5.1.5.4 The brackets that secure the manifold shall be checked for soundness.

5.1.5.5 The pipework shall be checked for corrosion.

5.1.5.6 All valves shall be checked for free and full range of movement, leakage, positive shut off, corrosion and mechanical damage.

5.1.5.7 The hydrostatic relief valve on liquid manifolds shall be inspected for corrosion and for any ingress of foreign bodies into the operating mechanism. The relief valve shall be replaced if it is more than five years old.

5.1.5.8 The regulator shall be checked for corrosion and mechanical damage. Where corrosion or mechanical damage is found the regulator shall be replaced or refurbished.

5.1.5.9 If fitted, gauges shall be checked for correct operation, and gauge faces shall be cleaned.

5.1.5.10 The system shall be leak-tested at all joints using a leak detection solution or system. All joints where leaks become evident, shall be tightened or remade after the system has been depressurized.

5.1.6 Records
The manifold shall be supplied together with the certificate of manufacture verifying that the design, construction and test procedures comply with all the requirements given in this part of ZS 429. The serial number, date of manufacture and the manufacturer’s name shall appear on the certification issued with the manifold.
5.1.7 Container security and access control
5.1.7.1 Connecting containers should be located on a firm base, preferably on a concrete or screed plinth raised above the level of the surrounding ground and so constructed as to allow for the drainage of rain water.

5.1.7.2 Sufficient room shall be allowed within the enclosure to permit the unimpeded exchange of cylinders.

5.1.7.3 Domestic installations do not require that the cylinders be placed in a cage but shall be secured in such a manner so as not to accidentally fall over. However where public access to the cylinders is possible, the cylinders and manifold, if fitted, shall be in a locked cage or fenced area that meets the requirements of Figure 18.

[image: ]

Figure 18 — Typical cage for gas cylinders

5.1.7.4 Any installation where more than two cylinders are connected shall be fitted with signage indicating no smoking, no naked flame, no unauthorized entry and no cellular phones allowed, i.e. the appropriate pictograms PV 1, PV 2, PV 3 and PV 27 in SANS 1186-1.

5.1.7.5 The site and its surrounds shall be clear of combustibles, weeds and unauthorized storage.

6 [bookmark: _Toc109652903]APPLIANCES

6.1 [bookmark: _Toc35666798][bookmark: _Toc109652904]General

Appliances should comply with the requirements of the following (or equivalent) 

a) All appliances: SABS 1539 (for domestic cooking appliances see also SABS 447), and

b) Where two or more containers have to be joined for parallel operation, the connection should be done by means of an approved manifold. 

 
6.2 [bookmark: _Toc35666799][bookmark: _Toc109652905]Installation of appliances 

6.2.1 A registered installer should install fixed appliances. When siting an appliance, due regard should be paid to convenience in use, to protection from draughts and damage, and to the layout of the gas piping system. Pipe runs should be as neat, tidy and as short as possible. Pressure regulators should be of an approved type. Low-pressure regulators should comply with SABS 1237. 

6.2.2 Appliances should be installed on a firm and level base (this is specially important in the case of refrigerators which require checking with a spirit level during installation). A table or shelf used as a support for an appliance should be large enough to accommodate the appliance and, unless the support has edges that are flanged upwards, provide margins that are wide enough to prevent the appliance from slipping off the support. All appliance supports (including floors, walls and ceilings) should be strong enough to carry the appliance(s) and all superimposed loads. 

6.2.3 Appliances should be connected to the pipework of an installation in a way that will eliminate undue strain on the pipework and fittings and, if rigid connections are used, the appliances should also be so rigidly fixed that they are not capable of being moved after their installation. If an appliance needs to be moved for cleaning, etc., it should be connected to the pipe work by means of flexible tubing or hose. To prevent the hose or tubing from being ruptured or torn from its mountings, the appliance should have a restraining mechanism of a length that is shorter than the hose or tube. Tubing and hoses should comply with the appropriate requirements given in SABS 1539. 

6.2.4 Appliances should be installed in a position that provides shelter from draughts that are strong enough to extinguish the burners when they are set on "low" flame. 

6.2.5 Appliances should not be installed in small, confined spaces that are poorly ventilated. Gas burners require an unrestricted supply of fresh air and when a cooking appliance is being built-in, ensure that the supply of fresh air for combustion is not impeded. Provision should be made for any accidental accumulations of unburnt gas to disperse safely, and also for the free escape of burnt gas. 

6.2.6 In any bathroom in which a conventional gas water heater (geyser) is installed, the heater should be flued to the outside and provision should be made to ensure permanent and adequate ventilation. 

NOTE: It is essential that the manufacturer's operating instructions be observed (see 7.2). 

6.2.7 Flueless space heaters shall not be installed in bathrooms and bedrooms. Where flueless space heaters are allowed to be installed in other rooms refer to 5.3 for permanent ventilation requirements.

6.2.8 Appliances should be so sited in a room that there is no danger that they could set fire to furnishings (for example, a gas stove should not be positioned immediately below a combustible shelf or in a position where curtains could be near its cooking top). 

6.2.9 Where combustible or ignitable material near an appliance is liable to attain ignition temperature or to be exposed to heat damage, provision should be made to protect such material. The material can be protected by so mounting a sheet of metal or other non-combustible material between the appliance and the combustible material as to provide a ventilated air space, of width at least 15 mm. Where inset construction of kitchen equipment is used, the surfaces of adjacent structures in contact with an appliance should be of materials that will not deteriorate at temperatures up to 150C. 

6.2.10 If several appliances are connected to a system, those with the highest rate of gas consumption should be placed nearest to the gas supply point. Alternatively, the supply point should be brought as close as possible to the high-intake appliance(s). 

6.2.11 A water heater should be placed conveniently close to the sink or bath that it serves and, to minimize loss of heat, the run of hot-water piping should be kept as short as possible. 

6.2.12 Hotplates that are open underneath should not be placed on any combustible surface. Alternatively, a combustible surface should be protected from the heat of the burners. 

6.2.13 Lighting appliances should not be installed in positions likely to cause overheating of walls and ceilings, and suitable deflector plates should be used where necessary. 

6.3 [bookmark: _Toc35666800][bookmark: _Toc109652906]Provision for ventilation

The incorrect installation or use of LPG appliances in buildings can give rise to a variety of hazardous conditions such as a build-up of unburnt gas, a high concentration of carbon monoxide and the depletion of oxygen. The provision of sufficient ventilation is therefore of vital importance and in this regard special notice should be taken of the warnings and recommendations given in the use and installation brochures supplied with the appliance. 
6.3.1 Installation of permanent ventilation openings

Ventilation openings shall be installed in such a way that they cannot be blocked.

NOTE 1: Ventilation opening also includes any door that opens directly to external air.
NOTE 2: An openable window is not permanent ventilation.

6.3.2 Size of permanent ventilation openings

6.3.2.1 The size of permanent ventilation openings is related to the total maximum heat input of all the fuel burning appliances installed in the room. 

The following example may be used to determine the size of a permanent ventilation openings:

There are 12 holes in a vent. If the size of each hole is 1 cm × 1 cm (length = 1 cm and height = 1 cm), then the total effective area of free air is 12 cm2.

6.3.2.2 Where a flued appliance is installed two permanent ventilation openings with each opening having a free cross-sectional area of not less than 3 cm2/MJ/h of heat input shall be installed, one at high level and one at low level.

6.3.2.3 Where a flueless appliance is installed and permanent ventilation is required two permanent ventilation openings with a total free cross-sectional area of not less than 13 cm2/MJ/h of heat input shall be installed, one at high level and one at low level.


7 [bookmark: _Toc35666801][bookmark: _Toc109652907]PIPING, FITTINGS AND OTHER COMPONENTS 

7.1 [bookmark: _Toc35666802][bookmark: _Toc109652908]General

7.1.1 Materials

7.1.1.1 The following pipes and fittings are recommended for general use in installations:

a) solid drawn copper tube with copper or copper alloy fittings;

b) ungalvanized seamless mild steel tube with mild steel fittings;

c) brass fittings that are protected against seasonal cracking; 

d) high density polyethylene (HDPE) pipes and fittings (only to be used for gas in the vapour phase and where the pipes are buried); Where HDPE pipe or couplings are used, except when a HDPE pipe is joined to a metal pipe system, no mechanical joints shall be allowed. All joints shall be joined by electrofusion welding only, in accordance with SANS 10268-2; and

e) flexible tubing and hose.

Materials used in the pipe system should comply with the appropriate of the following standards and should be clearly marked in accordance with the relevant manufacturing standard to prove such compliance. 

	Copper tubes (Class 1 tubing or better)
(phosphorus deoxidised copper Cu- DHP)
	SABS 460

	Copper based fittings
	SABS 1067-2

	Rubber hose (braided) type 1
	BS 4089

	Flexible rubber tubing or hose
	BS 3212 / SABS 1156-2

	Jointing materials and compounds 
	BS 5292

	Low pressure regulators 
	SABS 1237

	Steel Pipes and wrought steel fittings
	SABS 62; BS 1600 (seamless only)

	HDPE pipes and fittings class 10 min
	SABS 533-2

	Steel flanges
	SABS 1123



7.2 Valves

7.2.1 General
Where valves are intended for shutting off the gas supply to (or in) a gas supply line, the valve seats shall be compatible with LPG and certified for use with LPG.

7.2.2 Emergency shut-off valves
Emergency shut-off valves shall be accessible and unobstructed at all times and should be placed as close as possible to where the main gas pipe enters the building. It may be placed inside or outside of the building. Emergency shut-off valves shall not be placed inside a cage.

An emergency shut-off valve may be used as an isolation valve on a single appliance installation.

7.2.3 Isolation valves
Every fixed appliance shall be equipped with an isolation valve to isolate the individual appliance from the system.

Where a gas pipeline between the emergency valve and the appliance is longer than 5 m for a single appliance installation, an additional isolation valve shall be placed as close as possible to the appliance.

7.3 [bookmark: _Toc35666803]Fixed pipe system 
 
7.3.1 [bookmark: _Toc109652909]High pressure Stage 
 
The high-pressure stage of any installation served by one or more containers of capacity greater than 45 litres (19kg) should be outside a building. In all cases, an isolating valve or cock (other than the. container valve) should be situated inside the building (see Figure 3). 

If a pressure regulator is fitted in the pipe system, it should be installed outside the building. In the case of a manifolded multi-container system, each bank of service and reserve containers should be connected, via a changeover device and a regulator. Changeover devices and regulators should be so supported as to ensure that they cannot be damaged when containers are disconnected, e.g. when containers are being changed. Individual containers in the system should be connected to the manifold by means of flexible tubing or hose fitted with threaded metallic connectors. (This is to allow for movement when containers are being changed and to permit one container to be removed without shutting down the whole system.) The length of the high pressure stage between individual containers in the manifold system should not exceed 1 m (see Figure 4).
 
7.3.2 [bookmark: _Toc109652910]Intermediate pressure stage 

An intermediate pressure stage is normally required where gas draw-off points in an installation are a considerable distance (usually over 9 m) from the container position and the gas demand is heavy. The pressure regulator at the container position is set to deliver at a pressure higher than the appliance operating pressure, and a secondary pressure regulator is fitted between the primary pressure regulator and the gas draw-off points. 

NOTE: Whenever an intermediate pressure stage is required in an installation, the LPG distributor or marketer should be consulted regarding special pressure regulators and pipe sizes. 

7.3.3 [bookmark: _Toc109652911]Low pressure stage 

The size of a pipe system should be determined by the maximum gas consumption rate of the appliance(s) to be connected (due regard being given to any potential simultaneous demand) and should be large enough to carry the maximum gas flow without excessive pressure loss in the line. Annex A gives typical sizes of connecting pipes to be connected to individual appliances. 

7.3.4 [bookmark: _Toc109652912]Installation and layout of pipework

7.3.4.1 General 

7.3.4.1.1 The following recommendations-should be-considered and applied in addition to any similar specific details that might be introduced by the installer. In cases where electrical connections are situated within 5 m of a point of discharge, cognisance should also be taken of the flameproofing requirements given in SABS 429. The pipe layout should be indicated on an approved plan that includes the following: 

a) HDPE pipes can be used for the conveyance of LPG vapour only and shall be buried; 

b) Schedule 80 steel pipes may, for sizes up to and including 80 mm, be threaded;

c) Schedule 40 and SANS 62-1 (medium) steel pipes may, for sizes up to and including 32 mm, together with all attached fittings, be threaded for vapour application only. For sizes above 32 mm, pipes shall be joined only by welding;

d) For liquid applications up to and including 25 mm, nominal bore (NB) pipe shall be schedule 80 steel pipe; and

e) Where electrical cables are being run on the same wall, gas pipes shall be at least 150 mm apart from the electrical cables and other electrical apparatus. This excludes electric cables in appliances; and

NOTE - When screwed connections are used, only taper threads (male and female) shall be allowed. 

7.3.4.1.2 Take care not to damage or weaken a building structure during the installation of gas pipework. 

7.3.4.1.3 If the building shows any sign of settlement or cracking and in places where expansion joints are applied, the pipework should be protected against stresses caused by further movement of the building. For example the pipework should be mounted on wooden battens or ample bends that will allow the pipe to flex without being excessively stressed in the affected area, should be provided.

7.3.4.1.4 Gas piping should not be used as an earth for electrical circuits. 

7.3.4.1.5 In buildings that have wooden floors consisting of floorboards supported on joists and in which the piping is installed before the boards are laid, the pipes should run between and parallel to the joists and should be provided with proper supports (the usual method of securing the pipes to the             side of a joist with clips is recommended). Where this is not possible, they can be laid across the joists in notches, provided that the depth of the notches does not exceed one-fifth of the depth of a joist and their distance from the edge of the nearest support for the joist does not exceed one-sixth of the span between joist supports. Where practicable, notches should have rounded corners, for example the notches should be formed by cutting into drilled holes. Where pipes cannot be laid parallel to joists and the depth of the joists and the depth of the required notches do not allow the use of a pipe of the required size, a number of smaller pipes of equivalent total capacity can be used (see also 6.2.4.3). 

7.3.4.1.6 Burrs formed when a pipe is cut should be removed, and any dust, dirt and scale inside the piping and pipe fittings should be cleaned out before assembly. During the installation stage, care should be taken to ensure that the bore of a pipe is not restricted by the entry of any material. While pipe fitting is in progress, all open pipe ends should be temporarily capped or plugged (with a screwed plug or a cap specifically designed for the purpose) pending extension to completion. The use of wooden and similar plugs is strictly forbidden.

7.3.4.1.7 Emphasis is placed on the need to avoid interference with other installed services, to provide reasonable access for inspection, and to obviate the exposure of the pipes to abnormally high or low temperatures. When piping has to be laid in positions where abnormally low temperatures can occur, the piping should be lagged. 

7.3.4.2 Buried pipelines 

HDPE pipes shall be installed to a depth of at least 500 mm. For pipelines that are buried, the backfill should incorporate an approved means (for example, chevron tape placed about halfway between the pipe and the surface), to identify the existence of the pipe. Joints in steel pipelines shall be made by welding or brazing. Joints in copper pipes shall comprise of soldered capillary fittings (see SABS 1067-2) or be hard-soldered. Buried steel pipes shall be corrosion protected in an approved manner.

All other joints that are not welded, soldered or electrofusion joints (for example mechanical joints) shall be available for maintenance and shall not be buried.

HDPE pipes and fittings shall not be used above ground.

7.3.4.3 Concealed pipework 

7.3.4.3.1 If a gas installation is required in a building that has floors of concrete or other solid material, the building plans should indicate one of the following concepts:                                                                

a) Ducts of approved depth;
b)  Sleeves; or
c) Fully embedded pipes. 

7.3.4.3.2 Sleeves should be straight, without joints and of length not exceeding 6 m. Pipes laid in sleeves should be at least schedule 40 pipes and all joints should be welded. 

7.3.4.3.3 When pipes are embedded in concrete:

a) They should be steel of at least schedule 80
b) They should be placed 50 mm below the top of the concrete, 
c) All joints should be welded, and 
d) Their outside surfaces should be protected against corrosion in an approved manner 

7.3.4.3.4 If a system of ducts is used, ventilation to open air should be provided at the lowest point.

7.3.4.3.5 Branches in pipelines should be developed with the use of standard wrought steel pipe fittings. 

7.3.4.3.6 Pipes should not pass through the cavity of cavity walls or through lift shafts, flues, ceiling voids or air ducts unless they: 

a) Are sleeved in the area of such cavity, lift shaft, flue, ceiling void or air duct, or 
b) Are designed and constructed in accordance with an approved standard applicable to critical locations (see annex J). 

7.3.4.3.7 Sleeving should not be capable of venting into a non-ventilated area. 
 
7.3.4.3.8 Gas pipelines should not be installed in any dedicated emergency route. 

7.3.4.4 Supports and fixings for pipe work 

7.3.4.4.1 Piping should be firmly supported, particular attention being given to the strength and security of hangers and similar supports. 

7.3.4.4.2 The intervals between supports and fixings should be as given in Tables 4 and 5. 

[bookmark: _Toc35666804]Table 4 - Intervals between pipe supports for copper pipes
	1
	2
	3

	Nominal size of pipe (mm)
	Maximum interval between pipe supports (m)

	
	Vertical runs
	Horizontal runs

	8
10
15
20
	1.2
1.5
1.8
2.4
	0.6
0.9
1.1
1.8



[bookmark: _Toc35666805]Table 5 - Intervals between pipe supports for steel pipes
	1
	2
	3

	Nominal size of pipe (mm)
	Maximum interval between pipe supports (m)

	
	Vertical runs
	Horizontal runs

	10
15
20
25
	1.8
2.4
3.0
3.0
	1.2
1.8
2.4
2.4



7.3.4.4.3 A support should be provided within 150 mm of each pipe fitting. Supports should be provided adjacent to each bend in a pipe. Heavy components installed in the pipeline, (for example regulators, change-over valves, manifolds valves), should be supported independently of the pipeline. 

7.3.4.4.4 To allow for the use of tools on a joint without damaging the supporting surface, pipework and supports should be so arranged that joints stand clear of the surface on which they are supported.  

7.3.4.5        Disconnection and clearing

Pipe runs need enough suitable connectors or unions to allow the removal or alteration of     lengths of pipe with minimum damage to the structure and surrounding decorations. To effectively purge a pipeline, appropriate gas bleeding arrangements shall be included in the pipeline. 

7.3.4.6       Reduction of resistance to flow
 
     To prevent restriction of gas flow, the number of pipe fittings should be kept to a minimum, and 
      sharp changes of direction should be avoided. A bend in a pipe should be of radius at least five 
      times the diameter of the pipe and should be free from kinks. When fittings are used to cause a   
      change of direction, bends are preferred. 

7.3.4.7      Ducts and sleeves

When pipes pass through sleeves, or apertures in a fire-resistant structure, the space between the    pipe and the sleeve or aperture should be filled in solid, with a water-resistant, non-abrasive, fire-resistant, non-corrosive material, and the duct or channel should be completely sealed at suitable positions with fillings of fire resistance at least equal to that of the surrounding structure. Every filling or seal subsequently disturbed should be restored to its original condition. Provision should be made for the expansion of pipes between fixed points. 

7.3.4.8     Position of fixed gas supply points 

7.3.4.8.1 Each gas supply point should be situated to suit the position of the appliance that it serves, and   should allow for convenient coupling to the appliance. Until the appliances are connected, each point should be securely capped or plugged, and so marked as to indicate that it is a gas point.

7.3.4.8.2 The gas supply point to a built-in space heater should be as recommended by the manufacturer.  Each point intended for connection to a portable appliance should have a shut-off valve. 

7.4 [bookmark: _Toc35666806][bookmark: _Toc109652913]Joints, cocks, valves and unions   

7.4.1 All joints, cocks, valves and unions (including the unions on gas light fittings) should be readily accessible for maintenance and repair and all joints should so be made as to avoid undue strain in the pipe system. 

7.4.2 Compression type and capillary type jointing are recommended for copper piping. Brazed or silver soldered joints are also satisfactory. Only soft solder that complies with S19 and S20 of SAN 24 should be used for capillary fittings

7.4.3 Joints in steel pipes can be made by welding, brazing or screwed connection. Welding and brazing should be carried out by a competent welder only.

7.4.4 In the case of screwed connections, both male and female thread should be tapered. Particular care should be taken to ensure that mating screw threads are of the same type, form and designations. No joint should be made by over-torquing unmating threads or relying on the jointing compound for sealing. 

7.4.5 Only approved jointing material should be used on male threads of screwed components. Hemp should not be used. 

7.4.6 Washers, gaskets and joint rings used for flanged joints shall be strong, gas-tight, and durable and should comply with at least SABS 974. 

7.4.7 In installations involving a number of branch lines, each branch line should have a shut-off valve to allow its repair without shutting off the whole installation. 

7.5 [bookmark: _Toc35666807][bookmark: _Toc109652914]Flexible tubing and hose 

Appliances that have to be moved for cleaning should be connected to the gas system by flexible tubing or hose (see 5.2.3). 

7.5.1 Flexible tubing or hose can also be used for simple single container installations in which the container is located indoors and directly connected to one appliance via a regulator. 

7.5.2 Where the gas supply is via an outside mounted gas container(s) and metallic supply pipe system, and flexible tubing or hose is used to connect an appliance to a pipe system, a valve or cock should be so installed (in a suitable position inside the building) that the gas supply can be turned off immediately if the flexible tube should fail. 

7.5.3 The length of a flexible tube or hose should got exceed 2.5 m, and flexible piping should not extend from one room to another or pass through any wall, partition, ceiling, window or floor. 

7.5.4 Flexible tubing and hose should be installed away from any position subject to mechanical damage and in a position where it can be inspected at appropriate intervals (see 8.1). 

7.5.5 Only approved types of nozzles (see SABS 1237) shall be used as end-connections. The ends of the tubes or hoses should fit tightly over the inlet part of the nozzle. In the case of medium and high pressure hose, the hose should be clamped in position on the nozzle with a hose clip. In low pressure systems where permanent connections are made, the clamping of the hose is recommended. 

7.5.6 Flexible tubing and hose should not be exposed to heat in excess of 50C. Particular care should be taken when connecting a gas stove or a hotplate to ensure that the run of tubing or hose is kept well below the level of the open burners. The tubing or hose should also be kept well clear of the oven vent and should not be taken around the back of the stove or flue outlet. 

7.5.7 Each connecting tube or hose should be in one piece and should supply only one appliance, i.e. there should be no joints or T-junctions along its length. 

7.6 [bookmark: _Toc35666808][bookmark: _Toc109652915]Provision of flues 

7.6.1 The provision of flues on appliances is dealt with in the appropriate sections of SAN 1539 and flues should be installed in accordance with the given requirements. 

7.6.2 A space heater should be flued to the outside air when 

a) The output rating of the heater exceeds 16 000 kJ/h, and

b) The ratio of the input rating of the appliance to the volume of the room exceeds 250 kJ/h per cubic metre of free room space. 

7.6.3 Except as allowed in terms of 6.2.5, all appliances other than space heaters should be flued to the outside air when the ratio of the total input rating of all the appliances in the room to the volume of that room exceeds  250 kJ/h per cubic metre of free room space. 

WARNING:  If instantaneous water heaters (geysers) are fitted in bathrooms, adequate and permanent ventilation is of the utmost importance because of the high gas consumption rate of the appliance, the small size of normal bathrooms, and the tendency of most users to keep air entry into a bathroom to a minimum. 

7.6.4 If two or more appliances that are not in the categories described in 6.2.2 and 6.2.3 are located in the same room, one or more shall, if applicable, be so flued as to ensure that the ratio given in 6.2.3 is not exceeded. 

7.6.5 Gas stoves, hotplates and sink water heaters installed in kitchens can be exempted from the recommendations of 6.2.3 and 6.2.4 if they are to be used at maximum rating for short periods only. However, kitchens where they are installed should be adequately ventilated by the use of at least one air brick (in an external wall) that has a ventilating area of at least 160 cm2. 

7.6.6 Unflued appliances should be provided with 6.5 cm2 of ventilation per 250 kJ/h input, divided, equally between the floor and the ceiling. This ventilation is additional to that required for occupants and for other oxygen-consuming appliances. When a room is partitioned, the venting recommendations apply to each compartment

7.6.7 Appliances that have a high rate of gas consumption or that operate for long periods should be equipped with flue pipes leading to the outside air (see 5.3). Typical examples of such appliances multi-point and bath-size water heaters, showers and high-output space heaters

WARNING

1 LPG  appliances that are burning consume oxygen and in enclosed or restricted spaces, this will cause the depletion of the oxygen content of the available air 

2 Although the exhaust gases from an LPG   burner (i.e. nitrogen, water vapour and carbon dioxide) are clean, colourless and non-toxic, they can cause heavy water condensation inside a room if the ventilation is inadequate. Moreover, too much carbon dioxide in the air might upset the performance of an LPG   appliance and lead to the formation of carbon monoxide which is highly toxic. 

3 All appliances that are likely to need a flue have connections for a flue pipe. In most cases, the appliance will incorporate a draught diverter, the purpose of which is to prevent downdraughts that might cause the accidental blowing out (extinguishing) of the burner flames.

4 [bookmark: _GoBack]  Where so required permanent ventilation shall be provided for appliances that require a flue to be fitted (see 7.6.3, 7.6.4, and 7.6.5).                                 

7.6.8 A flue or vent connector should not be connected to a chimney leading from a fireplace unless the bottom of the chimney is permanently sealed. Where a flue pipe is extended into an existing sealed chimney, care should be taken to ensure that the end of the flue pipe does not protrude into the chimney space and that the chimney is free from soot, etc. Brick and masonry chimneys should be so treated as to obviate condensation problems. 

7.6.9 A flue should be clear of all obstructions that might impede the flow of exhaust gases, and the cross-sectional area of the flue should nowhere be less than that of the flue collar on the appliance. A flue pipe should not enter into a draught diverter far enough to cause an obstruction. 

7.6.10 Dampers, and an excessive number of bends or sudden changes in the size and shape of the cross-section of flues should not be allowed. 

7.6.11 Where two or more appliances are vented into a common flue, the individual flue pipes should be joined by Y pieces situated at the greatest practicable height above the appliances. The cross- sectional area of the common flue pipe should be at least equal to the combined area of the flue collars on the individual appliances.

7.6.12 A flue pipe should run as near to the vertical as possible throughout its entire length. Horizontal runs are not recommended and should be kept to a minimum and as short as possible. Joints in the flue should be so constructed that condensate cannot seep through the joint and out of the flue. 

7.6.13 Where horizontal runs cannot be avoided entirely, the horizontal sections should be positioned as far above the appliance as the layout will allow, and their total length should not exceed 75 % of the total vertical run. The "horizontal" pipes should also rise slightly towards the flue outlet (enough to ensure that any water that might condense in the flue will drain back towards the appliance). If the use of bends in a flue is unavoidable a bend of 45 is preferred. Where, however a 90 change in direction is unavoidable, a 90 bend with a radius of at least three times the flue diameter should be used. 

7.6.14 The flue outlet should be so positioned as to prevent downdraughts. Frequently this means the outlet has to be above the highest point on the building, for example approximately 1 m above the roof ridge in the case of a flat-roomed building, 1 m above the parapet. The outlet should have a rainproof terminal or cowl of a type that does not restrict the flue. This cowl should be screened to prevent birds from nesting in it. 

7.6.15 The entire flue installation should be completely fire-resistant. Flue pipes should be so secured that they stand clear of walls and ceilings, and wherever they pass through a ceiling, sleeves and ceiling plates should be fitted. 

7.6.16 When a flue pipe system is designed, careful consideration should be given to the danger of a flue causing the overheating of woodwork or other combustible material in a building. Where necessary, a fire-resistant, heat-insulating screen should be fixed between the flue pipe(s) and the combustible materials to ensure that the surface temperatures of the latter do not rise above 65C. The clearance between any such screen and the flue pipe(s) should be at least 10 mm. 

7.6.17 Flue pipes should be securely fixed and supported and, when possible, should extend through a roof. Where a flue pipe passes through a roof or an outside wall, the junction should be rendered fully weatherproof and fire resistant, the materials used to effect this being, in addition, corrosion-resistant. 

NOTE: If it is inconvenient or impossible for a flue pipe to pass through a roof (i.e. if it has to be taken through a wall), a vent tile or other approved wall terminal can be used provided that it is properly positioned. Alternatively, where the eaves permit, the flue can have a vertical section (riser) that is fitted with a suitable terminal that does not obstruct or reduce the effective cross-sectional area of the flue or vent outlet. 
 
8 [bookmark: _Toc35666809][bookmark: _Toc109652916]INSPECTION, TESTING AND INSTRUCTIONS TO USERS 

8.1 [bookmark: _Toc35666810][bookmark: _Toc109652917]Inspection and testing of new installations

8.1.1 [bookmark: _Toc109652918]General 

On completion, and before commissioning, the installation should be inspected, tested and approved by the registered installer. Installations are tested in the following sequence:

a) Low pressure stage;
b) Intermediate pressure stage (when used); and 
c) High pressure stage. 

8.1.2 [bookmark: _Toc109652919]Low pressure stage 

The complete low pressure system should be tested in accordance with a suitable method (see Annex C for one method of testing). The pipe system can be tested separately first, or the installation can be tested as a whole. When the system is purged of air, precautions should be taken to avoid hazardous accumulations of gas.


8.1.3 [bookmark: _Toc109652920]Intermediate pressure stage (when used) 

An intermediate pressure stage should be tested, with gas or air, at a pressure of 300 kPa for a period of 30 min. Before this test is carried out, the outlet of the secondary pressure regulator should be closed. 

8.1.4 [bookmark: _Toc109652921]High pressure stage

The valves and high pressure connections should be tested for leaks. A test method applicable to a twin container installation is described in Annex E and illustrated in Figure E. l

8.2 [bookmark: _Toc35666811][bookmark: _Toc109652922]Instructions to user 

The registered installer or authorized company representative should supply the user with a printed instruction sheet or booklet describing the correct and safe handling of the LPG systems and appliances, and appropriate general emergency procedures. In particular, attention should be drawn to the changing of containers and the risks involved; the action to be taken to disperse accidental accumulation of gas and the action to be taken in case of fire (see also 7.3.12). Also that the so-called “empty” containers can be dangerous and should be kept closed at all times.

All the above details should be discussed with the user(s) to ensure that they    fully understand all the details. Their attention should also be drawn to the information and warnings (when relevant) given in the product brochures supplied with the appliance. 

8.3 [bookmark: _Toc35666812][bookmark: _Toc109652923]Fire prevention - design, instructions and training 

8.3.1 The local fire department should be consulted at an early stage where LPG storage is planned on a site. 

8.3.2 The user should be advised regarding approved fire-protection appliances and when to use such appliances. The acquisition and installation of a dry powder fire extinguisher of size at least 9 kg and complying with SABS 810 is required for installations involving two or more containers of size 48 kg   or larger. For smaller installations the size of the extinguishers can be reduced. The extinguisher should be installed near to the installation; it should be securely mounted and its position should be conspicuously indicated in an approved manner with appropriate symbolic signs. 

8.3.3 Loose or piled combustible material and weeds and long dry grass should not be permitted within 3 m of any container. 

8.3.4 When relevant, means such as dikes, diversion curbs, or grading should be used to prevent the accumulation of flow of liquids that have flash points below 93.4 C under LPG containers. 

8.3.5 LPG containers should be located at least 3 m from the centre line of the wall of bunded areas containing flammable or combustible liquids. 

8.3.6 Where LPG installations are closer than 3 m to any other compressed gas, special fire protection precautions should be considered. 

8.3.7 No part of an LPG container should be located in the area 1.8 m horizontally from a vertical plane beneath overhead electric power lines that are over 400 V, nominal.

8.3.8 Structures such as firewalls, concrete barriers, and other similar structures should be avoided around or over installed containers. A maximum of two walls joined perpendicularly will be allowed. 

8.3.9 The planning for effective measures for the control of inadvertent LPG release or fire should be co-ordinated with local emergency handling agencies, such as fire departments. Planning should consider the safety of emergency personnel. 

8.3.10 In extreme fire risk situations, the provision of a fire hose reel can be required by the local fire department. 

8.3.11 Access to and around the installation should be provided for fire fighting and this access should be kept free at all times.
 
8.3.12 People on premises where LPG is stored should receive adequate instructions and appropriate training to enable them to understand fire precautions and actions to be taken in the event of fire or leakage of LPG. They should receive instruction and training appropriate to their responsibilities in the event of an emergency. Those trained to fight LPG fires should be aware that these fires should not normally be extinguished unless the source of LPG can be isolated. At commercial and industrial sites, notices setting out the emergency procedures should be prominently displayed near the LPG storage area. At domestic installations, the user should be provided with full instructions which include the action to be taken in an emergency. 

8.3.13 The fire protection in major gas installations can be carried out in terms of a rational design as described by SABS 0400. 

9 [bookmark: _Toc35666813][bookmark: _Toc109652924]ONGOING INSPECTION AND REPAIR 

9.1 [bookmark: _Toc35666814][bookmark: _Toc109652925]Inspection 

The user shall ensure that appliances, components of the system and the distributing system are inspected at regular intervals (not exceeding 5 years) to ensure that all components are still operating effectively and that the system is leak free. 

9.2 [bookmark: _Toc35666815][bookmark: _Toc109652926]Repair 

The incorrect repair (or adjustment) of the various components of an LPG installation can result in hazardous conditions. Such repair should therefore be carried out by a registered installer or an appliance technician as appropriate to the appliance being installed. 
 


[bookmark: _Toc35666816][bookmark: _Toc109652927]Annex A (informative)

Gas container manifolds and supply systems

A.1. [bookmark: _Toc109652928]General

A.1.1. This annex covers the design, construction, installation, commissioning, inspection and maintenance of gas container manifolds and supply systems.
 
A.1.2. An LP gas cylinder manifold provides a convenient means of connecting 48 kg (113 litre) cylinders, or for larger installations, 196 kg (454 l) cylinders, in parallel to a common outlet thus deriving the benefit of providing a source of supply many times that possible from a single cylinder. 

A.1.3. In normal practices the manifold is so constructed that the operating group of cylinders is duplicated on the other halt of the manifold and is controlled by means of either a special changeover valve (manual or automatic) or an automatic changeover regulator together with isolating valves. This easy switching from the operating group of cylinders to the standby group without interrupting supply. 

A.1.4. The use of LP gas manifolded cylinders is covered by this part of the standard for both conventional cylinder installations and for roof installations. 

A.1.5. Vapour manifolds (see figure A.3) are sized for maximum continuous consumption related to the draw-off rates of LPG vapour from LPG containers given in table A. 1. 

Table A.1 - Draw-off rates of LPG vapour

	
	1
	2
	3

	Nominal container
Size
	[bookmark: _Toc109652929]Approximate evaporation
Capacity


	L
	Kg
	kg/h

	113
454
	48
196
	0.92
2.3


 
A.1.6. If the consumer’s consumption demands exceed the evaporative capabilities of the containers on a site of the applicable SANS codes, other means of supply (for example liquid manifolds (See figure A 2)) can be examined. 

A.1.7. In liquid manifolds the liquid is withdrawn from cylinders equipped with eductor tubes and use of a vaporiser after the manifold to supply vapour to the consumers appliances. 

A.2. [bookmark: _Toc109652930]Design And Construction 

A.2.1. LPG manifolds should be manufactured from seamless steel piping that complies with the requirements of BS 1600-2 or API Std 5L or equivalent, or SA 312 seamless stainless Steel Piping that complies with the requirements of ASME 7, or heavy gauge steel fittings that comply with SANS 62. 

A.2.2. If screwed pipes are used in the construction of the manifold, then at least schedule 80 piping 
should be used.             

A.2.3. If the manifold is of welded or flanged construction, then at least schedule 40 piping should be used.

A.2.4. The manifold should be permanently marked with: 

a) A unique serial number
b) A test pressure in kilopascals: and
c) A manufacturer’s identification symbol

A.2.5. 
The manifold should withstand a pressure test of 3000 kPa
A.2.6. The manifold should be internally and externally cleaned and should be free from contaminants such as grease, oily deposits and welding slag. 

A.2.7. Manifolds and their supporting structure should be protected against corrosion especially in the highly corrosive environment of coastal areas. Manifolds should be painted or coated for identification and protection with the finish colour being 'Stone' in compliance with SABS 0140-3. Labelling to differentiate vapour and liquid should be in accordance with SABS 0140-3. 

A.2.8. However if a manifold is installed in an oil company’s storage depot or other property in Zambia, it can be colour coded, i.e. manifolds for LPG liquid are painted continuously blue (colour F29 of SABS 1091 or an equivalent) and those for LPG vapour are painted continuously yellow (colour C61 of SABS 1091 or an equivalent colour).

A.2.9. 
Manifolds for liquid use should have a hydrostatic relief valve situated between any two points of the system that might cause the containment of liquid.  The relief valve should be set to start to discharge at a pressure of 2750 kPa. Vapour manifolds which will be used with cylinders that do not incorporate their own relief valve, should have a relief valve of sufficient capacity to protect the system in the event of fire.		

A.2.10. Manifolds for liquid use should use check valves to protect the system in the event of any flexible pigtail rupture. 

NOTE In the event of a flexible pigtail rupture, the excess flow valve incorporated in the liquid withdrawal valve will reduce the escape of liquid through the cylinder attached by the pigtail. However, the reverse flow through the system from other manifolded cylinders might not be sufficient to operate all excess flow valves in the remaining cylinders. 

A.2.11. The attachment of the manifold to the cylinders shall be made of flexible pigtails, using LPG hose   that complies with BS 4089-1. Pigtails should be so constructed that their electrical resistance does not exceed 0.75/m. The fitting connecting the cylinder to the manifold should satisfy the valve connection requirements of SABS 199 for liquids or vapour, whichever is applicable. The length of pigtails should be not more than 1 m and in the case of pigtails for liquids should be of internal diameter at least 8 mm in order to ensure satisfactory cylinder excess flow valve closure. The date of manufacture of the pigtail should be evident in a manner to facilitate replacement every 4 years. The pigtail should withstand a test pressure of 3 000 kPa.
 
A.2.12. All other equipment used in the manifold installation should be approved for use by the Specialist Technical Committee (STC) of the LPG Safety Association of Southern Africa. 

NOTE - For approval refer to the LPGSA. 


A.3. [bookmark: _Toc109652931]Installation 

A.3.1. The system should be installed in accordance with the relevant safety distances of this part of 429 and by a registered installer. 

A.3.2. The installation should be approved. 

NOTE- In incorporating domestic installations of two containers or less, approval might not be required. 

A.3.3. The manifold should be mounted against a solid wall or a non-combustible structure at a suitable height using an approved method of bracketing. 

A.3.4. If filling operations are intended to be performed on site the manifold installation should be effectively connected to earth. 

A.3.5. Connecting containers should be located on a firm base, preferably on a concrete or screed path raised above the level of the surrounding ground and so constructed as to allow for the drainage of rain water. Where so required by the approving authority, the installation should be fenced or walled to create an enclosure to prevent unauthorised access (see figure A. 1) and it should be secure and comply with the requirements of this part of the standard. Sufficient room should be allowed within the area to permit the unimpeded exchange of cylinders. Any enclosure should be fitted with signage stating “no smoking”, “no naked lights” and “no unauthorized entry” i.e. the appropriate pictograms PV1, and PV3 as given in SANS 1186. The site and its surrounds should be clear of combustibles, weeds and authorised storage. 

A.3.6. A nameplate should be fitted to the manifold assembly and should contain the following information:

a) Manifold owner
b) LPG vapour/LPG liquid (whichever is applicable)
c) Emergency telephone number of the installer
d) Name of the installer
e) Installation number and 
f) Installation date

A.4. [bookmark: _Toc109652932]Commissioning

A.4.1. Before the installation is operated, the system should be checked by the installer for rigidity and ensure that cylinders are correctly assembled to the manifold by their flexible pigtails.

A.4.2. [bookmark: _Toc109652933]Individual cylinder valves should then be opened slowly and fully and the system should be checked for leaks using an approved leak detection solution n both banks of the manifold.

A.4.3. The regulator delivery pressure setting and performance should be checked for accurate operation.

A.4.4. Any vaporiser in the system should be examined for compliance with manufacturer’s requirements prior to start up.

A.5. [bookmark: _Toc109652934]Inspection and Maintenance

NOTE: The manifold system should be maintained on a planned inspection basis at intervals not exceeding   4 years. If conditions demand, this period should be reduced.

A.5.1. Faulty parts or equipment can only be replaced on site. 

A.5.2. Flexible pigtails should be inspected for signs of rupture, cracking, chafing and perishing and should be replaced if necessary. If over 4 years old (as indicated by the colour coding or of the date mark on the hose, see A.2.1 1) they should be replaced automatically. 

A.5.3. The brackets securing the manifold should be checked.

A.5.4. The pipework should be checked for corrosion.    
 
A.5.5. All valves should be checked for free and full range of movement, positive shut off, corrosion and mechanical damage. 

A.5.6. The hydrostatic relief valve should be inspected for corrosion and for any ingress of foreign bodies into the operating mechanism. The relief valve should be replaced if it is older than 5 years. 

A.5.7. The regulator should be checked for correct setting and performance as well as for corrosion and mechanical damage. It should be replaced or refurbished if it is older than 7 years. 

A.5.8. If fitted, gauges should be checked for correct operation, and gauge faces should be cleaned. 

A.5.9. Any equipment that is not presently approved by the STC of the LPGSA of SA and is in use within the system should be replaced with approved equipment. 

A.5.10. The system should be leak tested at all joints using an approved leak detection solution. All joints where leaks become evident should be tightened or remade after the system has been depressurised. 

A.5.11. The enclosure should be inspected for the condition of the plinth, and for the condition of any fencing or walling including the gate. The prescribed signage should still be in place and legible. 

A.5.12. The enclosure and immediate surroundings should be cleared of any uncontrolled weed growth and accumulation of waste products. 

A.5.13. A check should be made that all safety distances are maintained. 

A.5.14. Persons undertaking any routine cylinder change should carry out visual inspections of the complete system. They should perform a leak check on the cylinder system connection. Any defects should be reported to the owner. 

A.6. [bookmark: _Toc109652935]Records 

A.6.1 	The manifold should be supplied together with the manufacturer's certification verifying that the design, construction and test 'procedures satisfy all the requirements given in this Part of ZS 429. The serial number of the manifold should appear on the certification. 
 
A.6.2  	A manifold record book should be supplied by the installer and maintained by the user. The following information should be recorded in the record book: 

a) Nature of manifold (LPG liquid or vapour), serial number and date of manufacture;
b) Test pressure of manifold;
c) Material of construction;
d) The pressure at which safety valves start to discharge pressure; 
e) Name and address of installer;
f) Verification of commissioning tests;
g) Name and address of authorized maintenance persons or company; and
h) A schedule detailing maintenance and any subsequent modifications.
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[bookmark: _Toc35666817][bookmark: _Toc109652936]
Annex B (informative)

[bookmark: _Toc109652937]Determination of pipe sizes in low pressure stage

B.1 	To determine the size(s) of pipe required in a gas pipe system, it is necessary to estimate the amount of gas (expressed in terms of kJ/h) that passes through each section of pipe when all the appliances are turned full on. The rating of each appliance is always given in the manufacturer’s service manual but if this is not available, the ratings given in table B.1 could serve as a guide. The size of the pipe needed for each section of the system is determined (as shown in the following example, which is based on table B.1) from the rating of each appliance in the system, the length of each section and the data given in tables B.2 and B.3. 

B.2 Example:	 An installation comprises a single-point (sink), instantaneous water heater, a normal domestic stove, a refrigerator and two lights, the appliances being positioned as shown in figure B. I. copper tubing is to be used. 

From table B.1 the relevant appliance ratings are as follows: 

Water heater					37 000 kJ/h 

Stove						42 000 kJ/h 

Refrigerator					2 000 kJ/h 

Two lights					4 000 kJ/h 

Total rating					85 000 kJ/h 

Therefore (see figure B. 1): 

Section A of the pipe has to carry		85 000 kJ/h 

Section B of the pipe has to carry		39 000 kJ/h

Section C of the pipe has to carry		2 000 kJ/h 

Section D of the pipe has to carry		6 000 kJ/h

Section E of the pipe has to carry		4 000 kJ/h

Section F of the pipe has to carry		2 000 kJ/h 

The required pipe sizes are then determined from table B.2 using the lengths of the various pipe runs. For example, if the length of section D is 3.2 m, pipe of nominal O.D. 15 mm is needed, and for section E (length 7 m) the size can be reduced to 8 mm. 

B.3	 For each fitting in the system, substitute the appropriate of the following equivalent lengths of pipe
 
Elbow or tee			600 mm
 	Connector or 90º bend		800 mm 

Table B.1 – Appliance ratings

	1
	2

	Appliance
	Rating
kJ/h

	Gas stove, normal domestic

Gas stove, large domestic

Portable hotplate (2 burner)

Instantaneous water heater – multi-point or bath heater

Instantaneous water heater, - single-point sink heater

Gas light 

Refrigerator

Gas iron

Space heater – large size with flue

Space heater – small portable type
	42 000

63 000

16 000

74 000

37 000

2 000

2 000

3 000

20 000

5 000





[image: Figure B-1]




B.4	If steel pies are used, the required pipe sizes are determined from table B.3

[image: table B]

[image: table B]

B.5	Typical sizes of connecting pipes for use with certain appliances are given in Table B.4.

[image: table B]

B.6	When a pipework system is designed, provision should be made for additional appliances that might be installed at a later date and pipe sizes should, therefore be large enough to cater for such future extensions.
[bookmark: _Toc35666818][bookmark: _Toc109652938]
ANNEX C (informative)

Relationship between volume and mass of LP gas

Relative densities: 
Commercial butane 			0.583
Commercial LPG mixture		0.555
Commercial propane			0.508



Figure C. 1 Relationship between volume and mass of LPG
[bookmark: _Toc35666820][bookmark: _Toc109652939]
 Annex E (informative)

Pressure Testing of an LPG installation 

E.1	Testing of system (see figure E.1)

E.1.1 	Close off the low pressure line. 
 
E. 1.2 	Break the pigtail joint of container A, and couple a pressure gauge between the pigtail and the valve of the container. (The gauge should have an appropriate  range  for accuracy and a dial of diameter at least 100 mm.) 

 E.1.3 	Close the valve of container B and, by opening the valve of container A, charge the system with gas. 

E.1.4 	Close the valve of container A and allow the system to stand for 5 min for equalization of temperature. 

E.1.5 	Note the pressure on the pressure gauge. 
 
E.1.6	 Allow the system to stand for a further 10 min; if the gauge pressure does not drop, the installation is sound 

E 1.7	 If the pressure drops, test individual joints, using soapy water to detect leaks. For installations that incorporate non-return valves, the test should be carried out with the gauge attached to each container (in turn). 

E.2 	Testing of valves 

With the pigtails disconnected, test the container valves for leakage, using soapy water. 

[image: Figure E-1]
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Annex F (informative)

Testing the system performance of low pressure regulators

F.1	Connect a water manometer to some convenient point in the low-pressure system as close as possible to the regulator outlet. 

F.2 	Turn on the gas supply and purge the air from the system.

 F.3 	Check and note the gas pressure with

a) All the burners alight, 

b)	Only the smallest burner in the installation alight, and

i) All the burners turned off. 

F.4 	The type and size of the regulator and the performance of the system can be regarded as satisfactory if there is no fluctuation of pressure in F.3 (a) and F.3 (b) above, and if the pressure 

a) Does not fall lower than 2.7 kPa in F.3 (a),

 b)  Does not exceed 3.4 kPa in F.3 (b),

 c)   And does not exceed 4.0 kPa in F.3 (c). 



[bookmark: _Toc35666822][bookmark: _Toc109652941]Annex G (informative)
Determination of adequacy of gas supply

G.1 	The main purpose of this determination is to ensure that the gas piping is correctly sized. 

NOTE: For a single- or dual-container system, this test can be omitted, as the test given in annex E will   suffice. 

G.2	Connect a water gauge to a suitable point near the burner that has the highest rate of gas consumption. Check and note the gas pressure when all the appliances of the installation are turned full on. 

G.3 	Repeat G.2 above but with the water gauge connected to a point near the burner farthest from the regulator. 

G.4 	The piping can be regarded as adequate in size if in neither of the above tests the gas pressure is less than 2,5 kPa. 
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Annex H (informative)

Testing the adjustment of burners

H. 1 	Check the operation of each burner of each appliance and ensure that the aeration controls are adjusted and locked. 

H.2	Check the performance of the thermostats on ovens, etc. with a suitable thermometer.

H.3	Ensure that the pilot lights and flame failure devices function correctly. 

H.4	 Check all water heaters for water discharge temperature and ensure that their adjustments are 
 Correctly set.


[bookmark: _Toc35666824][bookmark: _Toc109652943]Annex J (Normative)

In-situ container filling requirements

[bookmark: _Toc109652944]In-situ filling 

Containers can be filled in-situ subject to the following conditions: This, 

a)         Containers should have a water capacity in excess of 120 litres 
 
b)      Each container should be fitted with an approved pressure relief device; and,

 c) 	Each container should 

1) 	Have an automatic shut-off valve which should operate at the maximum allowed liquid level applicable to the container being filled. (This should be complied with when the containers being filled are on a manifold with a single filling connection) or 

2)	Be fitted with a permanent fixed liquid level gauge device so that it is ensured that the relevant mass fill ratio is not exceeded for the particular container size. 

NOTE - This filling method can be allowed subject to a quantified assessment of the vapour release and to subsequent approval
 other local authority. 
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Annex K (Normative)

Piping design and fabrication of pipe systems for liquefied petroleum gas installations in critical locations
K.1	 General 

K.1.1 	This annex details the design, construction and inspection requirements for LPG pipework in safety critical areas and is limited to critical sections of LPG (not liquid) pipework where a greater than standard integrity is required. 

K.1.2	It imposes stringent material specifications and construction restraints on the designer/ fabricator of LPG piping and therefore ensures the integrity of the piping covered by this annex. 

K.2	Design 

[bookmark: _Toc109652946]K.2.1 	Design code 

Pipework should be designed in accordance with the requirements of ANSI/ASME 1331.3.

K.2.2	Design conditions 

The following design requirements should be applied to piping covered by this annex:

 a) Design pressure            1 000 kPa, 

b) Working pressure         100 kPa to 150 kPa,

c) Design temperature        60 C; and 

d) Working temperature      0 C to 20 C 

[bookmark: _Toc109652947]K.2.3	Corrosion allowance

Since LPG is non-corrosive, a nominal corrosion allowance of 1 mm should be included for the  design and selection of components. 

[bookmark: _Toc109652948]K.2.4 	Overpressure protection 

Provision shall be made to safely release excessive developed pressures in the piping system before the piping is welded.

K.2.5    Flexibility. 

The piping system should be routed with sufficient natural flexibility to safely absorb piping movements due to thermal growth and building settlement. Flexible couplings should not be used. 

K.2.6    Supports 

[bookmark: _Toc109652949]K.2.6.1 Maximum spacing of supports 

The span for straight steel piping should not exceed the values given in table K. 1. (For calculation    see BS 3974-1.) 

Table K.1 - Pipe spans

Dimensions in millimetres

	1
	2

	Size of pipe
	Maximum horizontal span

	15
	1 800

	20
	2 400

	25
	2 400

	40
	3 800

	50
	4 550

	80
	5 400

	100
	6 750

	150
	7 900




K.2.6.2	 Support design 

Supports should be so designed that under the maximum   expected design load of the piping, the support deflection is limited to 15 mm. 

K.3	 Piping components 

[bookmark: _Toc109652950]K.3.1 	Piping material and components 

All piping material and components should be as given in table K.2. 

[bookmark: _Toc109652951]K.3.2	 Bends and elbows
 
For changes in direction, long radius, one and a half times the pipe diameter, butt weld elbows are preferred. Piping smaller than 25 mm can be cold bent (smooth and not deformed) (minimum bend radius to be three times the pipe diameter). 

[bookmark: _Toc109652952]K.3.3	 Branch connections 

Branch connections should be forged tees or forged reducing tees. 

[bookmark: _Toc109652953]K.3.4	 Butt weld fittings 

Tees, reducers, caps and long radius elbows should be seamless forged fittings that comply with ANSI B16.9. 

[bookmark: _Toc109652954]K.3.5	 Flanges 

K.3.5.1	Flanges should not be used on pipelines installed in critical locations. 

K.3.5.2 ANSI Class 150, raise face butt weld flanges should be used.                                                             

K.3.5.3	Flanges should comply with ANSI B16.5. 

K-3-5.4 The surface finish of flanges should be suitable for use with compressed asbestos fibre (CAF) gaskets. Gaskets to be 6,3 pm Ra. (See ISO 468 for surface finish.) 

K.3.5.5	 CAF gaskets for RF flanges should be flat rings that comply with ANSI B16.21.

 K.3.6 	Valves 

K.3.6.1 The use of valves in critical LPG pipework is not recommended. 

K.3.6.2	 If valves have to be used, they should be welded into position and should be of a fire safe construction. (A fire resistance of I h is required.) 

[bookmark: _Toc109652955]K.4	 Fabrication 

K.4.1	 Drawing requirements 

All LPG pipework should be included on plant and building layout drawings. 

[bookmark: _Toc109652956]K.4.2	 Construction of pipework 


K.4.2.1 Fabrication, assembly and erection of pipework should be in accordance with chapter 5 of ANSI/ASME B31.3. 

K.4.2.2	All critical LPG piping should be a fully welded construction. 

K.4.2.3 All welding should be performed by coded welders using a certified welding procedure specification (WPS) that has been prepared and qualified by a responsible recognised organisation, with expertise in the field of welding. 

K.4.2.4 The pipe and fitting manufacturer should bevel and prepare joints for field welding.
 
K.5 	Non-destructive examination and testing 

[bookmark: _Toc109652957]K.5.1 	General 

K.5.1.1 All material used in construction should be strictly in accordance with the material specification (see table K.2). 

K.5.1.2	All fabricated piping should be protected for transport or storage if not installed immediately. Protection should include but not be limited to the following: 

The manufacturer should provide flange protectors to prevent damage to flange facings during handling, storage and installation; and 

The bevelled ends of open pipe should be protected with metal caps secured in place by double wrapped duct tape. 


K.5.1.3	 Welds that are to be subjected to non-destructive testing should be selected in accordance with the     requirements of this annex. 

K.5.1.4 The manufacturer should use a quality control system that allows traceability of production welds and weld repairs. 




K.5.1.5	All non-destructive testing shall be performed to written procedures in line with the requirements of   chapter VI of ANSI/ASME 631.3. 

K5.1.6 	Except for visual examination, all non-destructive testing should be performed by qualified 
Personnel.
 
K.5.1.7	 All results of non-destructive testing should be reported and copies of the reports should be included in the hand-over documentation to the owner. 

K.5.1.8 All inspection documentation of the piping system should be included in the project archive documentation. 

[bookmark: _Toc109652958]K.5.2	Examination     

The following non-destructive tests are required for LPG, critical pipework. Acceptance criteria for all examinations are to be extracted from table 341.3.2A from ANSI/ASME B31.3. 

K.5.2.1 Visual examination 

A 100 % shop and field visual examination is required.  

Visual examination should be performed in accordance with an approved code. 

Results of visual examination should be documented.  
 
[bookmark: _Toc109652959]K5.2.2	Pressure test requirement

Prior to initial operation, each piping system should be pressure tested to ensure the integrity of the system. The preferred method of pressure test is a pneumatic test using a non-flammable and non-toxic gas other than air, subject to the following conditions: 

a) 	Pneumatic testing involves the hazard of the potential release of stored energy in a compressed gas, should a failure occur. The possibility of brittle fracture occurs at a temperature below the ductile-brittle transition temperature for the piping material. Thus pressure testing should not be performed below 0 C: 

b)	A pressure relief device should be provided, having a set pressure of 1 0 % above the test pressure; 
 	
c)	The test pressure should be 110 % of the design pressure; and
  
d)	The test procedure should be as follows:
 
The pressure should be gradually increased until a gauge pressure which is the lesser of one-half the test pressure or 170 kPa is attained, at which time a preliminary check should be made, including examination of joints. Thereafter, the pressure should be gradually increased in steps until the test pressure is reached, holding the pressure at each step long enough to equalise piping strains. The pressure should then be reduced to the design pressure before examining for leakage. 

The leak test should be maintained for at least 10 min. During this time the system should be checked for leaks and no drop in pressure should be permitted. 

K.5.2.3 Progressive sampling for examination 

When a required spot or random examination reveals a defect: 

a) 	Two additional samples of the same kind (if welded, by the same welder, or operator) should be subjected to the same type of examination; and 

b) 	If the items examined as required by (a) above are acceptable, the defective item should be repaired or replaced and re-examined as specified in the appropriate of K.5.2 and all items represented by these two additional samples should be accepted; but 

c) 	If any of the items examined as required in (a) above reveals a defect, two further samples of the same kind should be examined for each defective item found by that sampling; and  

d) 	If all the items examined as required in (c) above are acceptable, the defective item(s) shall be repaired or replaced and re-examined as specified in the appropriate of K.5.2 and all items represented by the additional sampling shall be accepted; but 

e) 	If any of the items examined as in (c) above reveals a defect, all items represented by the progressive sampling shall either be: 

1) Repaired or replaced and re-examined ad required; or

2)	 Fully examined and repaired or replaced as necessary, and re-examined as necessary for compliance with the requirements of this part of ZS 429 and ANSI/ASME B31.3. 

[bookmark: _Toc109652960]K.5.2.4 Repairs after pressure testing 
If repairs are made following a pressure test, the pressure test is to be redone. 

K.5.2.5 Test records 

 Record should be made of each system subjected to pressure testing, including the following: 

a)	Date of test;

b)         Identification of piping system;

c)     	Test fluid;

d)	Test pressure and;

e)	Certification and results by examiner

 K5.3	Post commissioning inspection and testing

K5.3.1	Pressure tests

To ensure the continued integrity of the piping system, the system should be pressure tested at the operating pressure at intervals not exceeding 5 years. 

These pressure tests should be in accordance with the general requirements of K.5.2.4. 


[bookmark: _Toc109652961]K5.3.2	Visual inspection 

The entire piping system should be visually inspected at intervals not exceeding 5 years. If any mechanical or corrosion damage has occurred, such damage should be assessed and remedial work should be undertaken to ensure that the system's integrity is maintained. 

Records of these inspections should be included in the data packs for the installation. 
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Table B.2 — Sizes for copper tubing

1 2 3 4 5 6 7 8 9 10
Length of pipe Pipe size (0.D.)
m mm
Gas flow
over | ineiueing e
5000 | 10000 | 20000 | 40000 | 60000 | 80000 [ 190 | 120
_ 3 8 8 | 10| 10| 15 ] 15 ] 15 | 15
3 8 8 8 | 10| 15 | 15 | 1s 18 | 18
6 9 8 | 10 | 10| 15| 15| 18] 18] 18
9 12 8 | 10 | 10| 15| 15| 18] 18] 20
12 15 8 | 10 10| 15 18| 18] 18] 20
15 25 10 | 10| 15 | 15 18| 18| 20| 20
25 30 10 | 10 ] 15| 15 | 18] 201 20 | 20

*At 3 kPa pressure.
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Table B.3 — Sizes for steel piping

1 2 3 4 5 6 7 8
Length of pipe Pipe size (1.D.)
m mm
Gas flow
over | amg L
20 000 | 40 000 | 60 000 | 80 000 ;gg :)f)g
- 3 10 10 10 10 15 15
3 6 10 10 10 15 15 15
6 9 10 10 10 15 15 18
9 12 10 10 10 15 15 15
12 15 10 10 15 15 15 15
15 25 10 10 15 15 15 15
25 30 10 15 15 15 20 20

*“At 3 kPa pressure.
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. Table B.4 —Typical sizes

Dimensions in millimetres

Sink-storage

Steel pipes Copper tubés
Appliance

: Nominal bore Outside dia.
Gas stove, normal domestic 8 10
Gas stove, !arge, QOmestic K 10 15
Gas light 8 8
: Space heater (portable) G - 8
' Refrigerétor 8 8

Water heater instantaneous:

| Single-point ' 10 10
Multi-point 10 15
Bath 10 15
| 10
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