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The Zambia Bureau of Standards (ZABS) is the Statutory Organization established by an Act of Parliament. ZABS is responsible for the preparation of national standards through its various Technical committees composed of representation from government departments, the industry, academia, regulators, consumer associations and non-governmental organizations.
This Draft National Standard has been prepared in accordance with the procedures of ZABS. All users should ensure that they have the latest edition of this publication as standards are revised from time to time.
No liability shall attach to ZABS or its Director, employees, servants or agents including individual experts and members of its Technical Committees for any personal injury, property damage or other damages of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses arising out of the publication, use of, or reliance upon this ZABS publication or any other ZABS publication.
The preparation of this Draft Standard has been undertaken by the Portable Metal Containers for Compressed, Dissolved and Liquefied Gases Technical Committee, (TC 7/10).
ACKNOWLEDGEMENT

The Zambia Bureau of Standards would like to acknowledge the invaluable support of the Alternative to Charcoal (A2C) Project – United States Agency for International Development (USAID), Energy Regulations Board (ERB) and all the institutions and stakeholders that contributed in the promulgation of this standard.




























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

ZAMBIAN STANDARD
_____________________________________________________________
Draft Zambian Standard
THE HANDLING STORAGE, DISTRIBUTION AND MAINTENANCE OF LIQUEFIED PETROLEUM GAS (LPG) IN DOMESTIC, COMMERCIAL AND INDUSTRIAL INSTALLATIONS – Code of Practice
Part 4: Transportation of LPG in Bulk by Road - Code of Practice
1. [bookmark: _Toc108623095][bookmark: _Toc112167185]SCOPE
1.1. This part of the code of practice contains recommendations for the design, construction, inspection, fittings and filling ratio of pressure vessels (mounted onto vehicles), including ISO containers and skid tanks, used in the transportation of LPG in bulk by road, the design of vehicles and ancillary equipment, and operating practice.

1.2. It also gives the requirements for the transfer of the contents of supply vehicles to or from storage tank(s).

1.3. It also gives requirements for the transport of containers with a water capacity not exceeding 500 L.

1.4. Fire precautions are also covered, but protection against a major fire outbreak that leads to direct flame impingement on the vehicle cargo tank for any considerable period cannot be provided for in the design features; sound engineering and good operating practice will lead to the avoidance of this contingency and, where thought necessary, recommendations are made in respect of these aspects.

1.5. The suitability of vehicle cargo tanks for use under cold temperature conditions has been provided for in the design parameters of the tank.

1.6. The attention of users of this part of the code is drawn to the "Hazchem" system of marking of tankers, which is at present finding wide application in industry, to identify (particularly for the purpose of indicating the actions required of Fire Authorities in the case of accidents involving such tankers) the hazardous product that is being conveyed. The adoption of such a system for the identification of LPG road tankers is mandatory.

NOTE: Where the contents of supply vehicles are to be transferred by fixed compressor or pump to the storage tank (s) of the consumer, the recommendations given in this part of the code shall be followed. Any additional requirements shall be agreed upon between the supplier and the consumer and shall be to the satisfaction of the approving authority.

2. [bookmark: _Toc108623096][bookmark: _Toc112167186]NORMATIVE REFERENCES
The under listed documents contain provisions which, through reference in this text, constitute provisions of this standard. All documents are subject to revision and, since any reference to a document is deemed to be the latest reference to the latest edition of that document, parties to agreements based on this standard are encouraged to take steps to ensure the use of the most recent editions of the documents indicated below. Information on currently valid national and international standards may be obtained from the Zambia Bureau of Standards:

	IEC 60529
	Degrees of Protection provided by enclosures (IP Vode)

	SANS 1186
	Symbolic Safety Signs

	ZS 372
	Transportation of Petroleum Products: Operational Requirements for Road Tank vehicles – Code of Practice.

	ZS 429 – 2
	The Handling, Storage and Distribution of Liquefied Petroleum Gas in Domestic, Commercial and Industrial Installations – Code of Practice

	Mines and Minerals Act Cap 213 of 2003

	Occupational Health and Factories Cap 441

	Public Roads Act No 12 of 2002 and

	Road Traffic Act No 11 of 2002

	


3. [bookmark: _Toc112167187]TERMINOLOGIES
For the purposes of this part of the code the following definitions shall apply:
3.1 Approved: Approved by the approving authority.

3.2 Approving Authority 
The appropriate of the following:
3.2.1. The Weights and Measures (Assize) Regulations, 1998 (The Laws of Zambia, Volume 23 Cap 403).
3.2.2. The Energy Regulation Act (Laws of Zambia, Volume 24, Cap. 436)
3.2.3. The Petroleum Act (Laws, Cap 424) 
3.2.4. The Road Traffic Act No 11 of 2002
3.2.5. The Public Roads Act No 12 of 2002
3.2.6. The Occupational Health and Factories Act Cap 441
3.2.7. The Environmental Protection and Pollution Control Act, Cap 204, Volume 12 of 1990
3.2.8. The Mines and Minerals Act, Cap 213 of 2003
3.2.9. Metrology Act No. 6 of 2017 
3.2.10. Within the scope of the jurisdiction of local authorities: The local authority concerned
3.3 Filling Ratio: The ratio of the mass or volume of LPG introduced into a tank to the mass or volume of water (determined at, or corrected to 20oC for Volume) that would fill the tank.

NOTE: The term “filling ratio” applies when the filling of a container with liquefied gas is controlled on the basis of the mass of gas introduced.

3.4 Inter-link Combination of two semi-trailers.
3.5 ISO container: Pressure vessel specifically designed to be transported with product and placed into an ISO Frame for the purpose of transportation by means of various transport methods
3.6 Liquefied Petroleum Gas (LPG): Commercial butane, commercial propane, or 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.

NOTE: Commercial butane, liquefied petroleum gas mixtures and commercial propane are covered by ZS 426.
3.7 Maximum Permissible Service Pressure: The maximum internal Pressure that is permitted for a pressure vessel during service.
3.8 Semi-Trailer: A trailer having no front axle and so designed that at least 15 % of its tare is superimposed on and borne by a vehicle drawing the trailer.
3.9 Skid tank: Pressure vessel mounted on skids for the purpose of being dragged
3.10 Pressure vessel: A pressure vessel designed for the conveyance of LPG, and as defined in, and complying with, the regulations framed under ZS 429 Part 2, the Occupational Health and Factories Act Cap 441 and Mines and Minerals Development Act, No. 11 of 2015.

NOTE: A pressure vessel that is suitable for the conveyance of commercial propane may also be used to convey commercial butane and LPG mixtures.

4. [bookmark: _Toc108623098][bookmark: _Toc112167188]DESIGN AND CONSTRUCTION REQUIREMENTS FOR ROAD VEHICLES
4.1. Road vehicles
4.1.1 For transport of LPG in bulk, the vehicles shall be designed in accordance with the requirements as applicable in the national legislation.
4.1.2 For the transport of portable containers with vehicles less than 3.5 tons carrying capacity, including flat bed type vehicles, the following requirements shall apply:

a) The carrying load bed of the vehicle shall have sides attached and these sides shall be at least three quarters of the height of the tallest or stacked containers being transported;

b) Provision shall be made for securing the containers to prevent them from toppling over or moving about while being transported. (See SANS 10187-8);

c) All containers including "nominally empty" containers shall be transported in the upright position i.e. the valve and fittings remain in the vapour space. New or purged containers may be stacked or transported on their sides; and

d) Containers of 9 kg and less may be stacked but shall not be more than 2 high. Cylinders of water capacity of 6 kg and less may be stacked 4 high in double rows, provided they are designed to be stacked.


4.2. ISO containers

For transport of LPG in bulk, using ISO containers, the design shall be in accordance with the requirements as applicable in the national legislation or any other relevant international standards. 
5. [bookmark: _Toc108623099][bookmark: _Toc112167189]DESIGN, CONSTRUCTION AND TESTING OF THE PRESSURE VESSELS FOR ROAD TRANSPORT 
5.1 General
5.1.1 Pressure vessels shall be designed and constructed in compliance with a recognized pressure vessel design code as referenced in the schedule given in the national legislation. 
5.1.2 All appurtenances shall be fitted in such a manner that in the event of an accident or rollover they shall not be damaged.
5.1.3 In the case of a large pressure vessel, suitable buffer plates shall be provided to minimize surging of the contents. 

5.2 Capacity

The gross laden mass of the pressure vessel is determined by the design capacity of the vehicle. Unless otherwise allowed, the axle loadings of vehicles must be in accordance with the appropriate requirements of the relevant National legislation.  
5.3 Connecting Points and Manholes

5.3.1 Connecting points shall be provided with studs for flanged fittings. Connections shall be designed to withstand the most severe combined stresses to which they may be subjected by the pressure of the LPG, the pumping pressures and shock loadings caused by transport conditions.

5.3.2 Each pressure vessel shall be provided with a manhole or with inspection openings such that the whole of the interior can be examined.

5.3.3 Wherever possible, fixtures or connections that may trap water shall be avoided.
5.4 Gauges and Fittings

i. General

All gauges and fittings shall be suitable for use in the range of temperatures and pressures for which the pressure vessel has been designed, shall be able to with stand normal road shocks and shall be protected against physical damage and tampering.

It is recommended that gauges be so placed that they can be read from ground level.

Instrument drain cocks, sampling valves and other shut-off valves that communicate directly with the outer atmosphere and that are not in use shall be fitted with caps or blank flanges. 

Provision shall be made for the connection of bonding leads, where applicable (see 8.5).

ii. Contents Gauge

Each pressure vessel shall be equipped with a contents-gauging device that is subject to the relevant of the following precautions:

a) Each gauging device (such as a rotary tube, fixed tube or slip tube) that relies on bleeding to the atmosphere shall be so designed that;

i. unless it is protected by a suitable emergency shut-off valve , the maximum opening of the bleed hole does not exceed 1.4 mm; and

ii. it cannot be withdrawn completely during normal gauging operations.

b) Any maximum liquid level indicator shall be located as near to the midpoint (front to rear) of the pressure vessel as is practicable and shall be readily accessible.

c) If the contents of the pressure vessel are to be measured with a rotary tube, magnetic or slip-tube gauge, at least one fixed tube gauge, set at 85 % of the water capacity of the pressure vessel, shall in addition be provided for checking the accuracy of the variable gauge.

iii. Temperature Gauge

Each pressure vessel shall be provided with a suitable temperature measuring instrument. Bulbs or sensing heads of temperature measuring instruments shall not be mounted in direct contact with the contents of a pressure vessel unless they are fire proof, of high resistance to fracture and designed to operate at a pressure of at least 1,725 kPa.

For standard instruments, thermometer pockets (in the form of blind tubes of suitable strength and filled with oil) shall be permanently fitted into a pressure vessel in a manner that complies with the design standard to which the pressure vessel is constructed.

iv. Pressure Gauge

Each pressure vessel shall be equipped with a suitable pressure gauge connected to the vapour space of the pressure vessel. Pressure gauge connections shall be protected internally by means of a suitable excess-flow valve, or by a pressure tapping reduced internally to a bleed hole of diameter not exceeding 1.4 mm, and a manually-operated isolating valve shall be fitted externally between the pressure vessel and the pressure gauge.

v. Pressure-relief Devices (see also the relevant regulations framed under the Occupational Health and Factories Act, Cap 441)   

a) Each pressure vessel shall be equipped with at least one pressure-relief device (of stainless steel spring-loaded or equivalent type), each having direct communication with the vapour space of the pressure vessel.

b) The maximum start-to-discharge pressure of the relief valve shall not be higher than 110 % of the design pressure of the pressure vessel. Each pressure relief valve shall be of such design that it reseals at a pressure not less than 90 % of the start-to-discharge pressure (see Table 1).  

c) Pressure-relief devices shall be such that it is not possible to tamper with the relief-valve settings.

d) Emergency shut-off valves shall not be installed between a pressure vessel and any pressure-relief device except as allowed in terms of (f) be1ow

e) The size and the number of pressure-relief devices shall be sufficient to provide the full relief flow capacity required for the pressure vessel when any one is inoperative.

f) Provision may be made to isolate any relief valve for testing or servicing provided that the provisions of (e) above are observed (i.e. it is ensured, by mechanical interlock, that the remaining relief valve or relief valves provide the full relief capacity required in terms of (b) above).

g) Each pressure-relief device shall be legibly and permanently marked with the following: 

i. The pressure at which the device is designed to open;

ii. The maximum discharge rate of air in cubic metres per second at ambient temperature and pressure (see Table 1).

h) Pressure-relief devices shall be tested for accuracy of set-to-discharge pressure at intervals that do not exceed the period stipulated by relevant National legislation.

i) The pressure-relief device(s) shall vent upward, away from the pressure vessel, along an unobstructed path and into the open air.

The vents shall be fitted with loose-fitting rain caps drained at the bottom, the drain holes being so positioned as not to permit venting of vapour or liquid directly on the surface of the  pressure vessel.


vi. Emergency Shut-off Valves

a) Subject to the provisions of (b) below, all liquid and vapour connections in the pressure vessel , other than those for pressure relief valves and gauges for measuring temperature, pressure and liquid content and those permanently fitted with blank flanges, shall be fitted with an emergency shut-off valve (e.g. an excess-flow valve, an automatically operated valve, a remotely controlled valve) or a non-return valve.

b) As sludge, scale, dirt, etc. may cause excess-flow valves and non-return valves to stick in the open position, drain outlets need not be fitted with such valves, provided that the drain is fitted with two valves (one of which is of the quick-closing type) not less than 600 mm apart.

c) Where the emergency shut-off valve is of the excess-flow type, the rate of flow required to close it shall be less than that likely to result from a complete fracture of the line it is protecting (calculated under the most adverse conditions likely to be experienced) and in no case shall it exceed 1.5 times the design flow for the line.

d) Excess-flow valves shall have a rated closing capacity sufficiently above normal flow requirements to prevent valve chatter.

vii. Protection of Valves and Accessories

All valves and accessories shall be safe-guarded against interference and accidental damage. They shall be mounted and protected in such a way that risk of accidental rupture of the branch to which they are connected is minimized. In addition, valves at the rear of a vehicle shall be so mounted that they are protected from damage by the rear cross-member of the frame of the vehic1e.


	Table 1 - Rate of Discharge of Pressure - Relief Devices
(For Pressure Vessels of Surface Area up to 200 m2)*

	

	Surface Area, m2
	Flow Rate m3/s of Air, min.
	Surface Area, m2
	Flow Rate m3/s of Air, min.
	Surface Area, m2
	Flow Rate m3/s of Air, min.

	≤ 1.5
2.0
2.5

3.0
3.5
4.0

4.5
5.0
5.5

6.0
6.5
7.0

7.5
8.0
8.5

9.0
9.5
10.0

10.5
11.0
11.5

12.0
12.5
13.0

13.5
14.0
14.5

15.0
15.5
16.0
	0.248
0.313
0.377

0.437
0.497
0.553

0.610
0.665
0.718

0.772
0.825
0.877

0.927
0.977
1.03

1.08
1.13
1.17

1.22
1.27
1.32

1.36
1.41
1.46

1.50
1.55
1.59

1.64
1.68
1.72
	16.5
17.0
17.5

18.0
18.5
19.0

19.5
20.0
21.0

22.0
23.0
24.0

25.0
26.0
27.0

28.0
29.0
30.0

31.0
32.0
33.0

34.0
35.0
36.0

37.0
38.0
39.0

40.0
45.0
50.0
	1.77
1.81
1.86

1.90
1.94
1.99

2.03
2.07
2.16

2.24
2.32
2.41

2.49
2.57
2.65

2.73
2.81
2.89

2.97
3.05
3.12

3.20
3.30
3.36

3.43
3.51
3.58

3.66
4.03
4.39
	55.0
60.0
65.0

70.0
75.0
80.0

85.0
90.0
95.0

100.0
105.0
110.0

115.0
120.0
125.0

130.0
135.0
140.0

145.0
150.0
155.0

160.0
165.0
170.0

175.0
180.0
185.0

190.0
195.0
200.0
	4.75
5.10
5.45

5.79
6.13
6.46

6.79
7.11
7.44

7.75
8.07
8.39

8.70
9.01
9.31

9.62
9.92
10.2

10.5
10.8
11.1

11.4
11.7
12.0

12.3
12.6
12.8

13.1
13.4
13.7

	*For pressure vessels with a total outside surface area greater than 200 m2, the required flow rate can be calculated from the following formula:

Flow rate, m3/s of air = 0.17763 A0.82
Where A = surface area, m2
Min. = minimum





5.5 Mountings

The mounting structure shall be of steel and so designed as to limit, as far as is practicable, movement of the pressure vessel in relation to the chassis of the vehicle. The design of the mounting structure, based on the ultimate strength of the material used, shall be such that, subject to a safety factor of at least four, the structure will withstand a static load in any direction equal to twice the weight of the pressure vessel and attachments when the pressure vessel is filled with the maximum mass of liquid permitted (see 4.2). Where the mounting structure is designed as an integral part of the pressure vessel shell, it shall be continuously welded to the shell.
5.6 Finish and Marking

5.6.1. Finish 

Pressure vessels shall be painted with a suitable corrosion -resistant and light-reflective paint.

5.6.2. Marking

A plate, securely attached to the shell of the pressure vessel in a conspicuous place, shall, in terms of the relevant statutory regulations, be marked (by the manufacturer) with the following information:

a) Manufacturer’s name;
b) Country of origin;
c) Vessel's serial number;
d) Year of construction;
e) Date of initial pressure test (4.7.1);
f) Test pressure, in kilopascals;
g) Maximum permissible service pressure, in kilopascals;
h) Water capacity, in cubic metres (or litres) at 20 oC;
i) Number and title of the standard to which the tank was constructed.
5.7 Inspection and Testing

5.7.1. Initial

a) Pressure vessel shall be constructed and subjected to initial inspection and testing, under the supervision of an approved inspection authority, in accordance with the appropriate requirements of the ZS 429 Part 2.

b) A certificate giving the following information shall be provided with each pressure vessel:

i. Maximum permissible service pressure;
ii. Water capacity, in cubic metres (or litres) at 20 C;
iii. Date of test;
iv. Pressure at which tested;
v. Number and title of the standard to which the pressure vessel was constructed.
vi. Any other data considered necessary.

5.7.2. Periodic
Each pressure vessel shall be subjected to periodic inspection and testing in accordance with the appropriate regulations framed in this standard.

NOTE: It must be noted that only the approving authorities may grant permission for deviation from requirements for inspection and testing.

6. [bookmark: _Toc108623100][bookmark: _Toc112167190]FILLING RATIOS AND FILLING OF PRESSURE VESSELS

6.1 Filling Ratios

The safe filling ratio of pressure vessel is a function of ambient temperature conditions. Table 2 gives the appropriate values for the maximum permissible filling ratios for LPG.

	Table 2: Filling Ratios

	

	Relative Density of LPG at 15oC/4oC 
	Maximum Permissible Filling Ratios

	
	Pressure Vessels of Capacity Less Than 5000 litres
	Pressure Vessels of Capacity 5000 litres or more

	
0.495 - 0.499
0.500 – 0.504
0.505 – 0.509

0.510 – 0.514
0.515 – 0.519
0.520 – 0.524

0.525 – 0.529
0.530 – 0.534
0.535 – 0.539

0.540 – 0.544
0.545 – 0.549
0.550 – 0.554

0.555 – 0.559
0.560 – 0.564
0.565 – 0.569

0.570 – 0.574
0.575 – 0.579
0.580 – 0.584

0.585 – 0.589
0.590 – 0.594
0.595 – 0.599

0.600 – 0.604
	
0.42
0.43
0.43

0.44
0.44
0.45

0.46
0.46
0.47

0.47
0.48
0.49

0.49
0.50
0.50

0.51
0.52
0.52

0.52
0.53
0.54

0.55
	
0.45
0.45
0.46

0.47
0.47
0.48

0.49
0.49
0.50

0.50
0.51
0.52

0.52
0.53
0.53

0.54
0.55
0.55

0.56
0.56
0.57

0.58

	Note. The relative density is represented by the  ratio of the mass of LPG at 15 ºC to that of water at 4 ºC



6.2 Filling by Mass

The maximum mass, M (in kilograms), of liquid that may be introduced into a pressure vessel be calculated from the following formula:

M = C x D

where 	

C = water capacity of the pressure vessel in kg
D = filling ratio

6.3 Filling by volume

6.3.1 The maximum volume (at a particular temperature, T) of liquid, VT, (expressed as a percentage of total tank capacity) that may be introduced into a pressure vessel may be calculated from the following formula, the temperature of the LPG being obtained by means of a thermometer placed in a thermometer pocket installed in the pressure vessel:


			VT =

where 	

D = 	filling ratio
G = 	Relative density of the LPG at 20oC
F =	liquid volume correction factor (see IP 250 and consider the relative density at 20oC to be the density at 20oC)
T = 	temperature of liquid LPG in the pressure vessel, oC

6.3.2 The actual maximum volume of LPG that may be introduced into the pressure vessel is obtained by multiplying the water capacity of the pressure vessel  by VT/100

7. [bookmark: _Toc108623101][bookmark: _Toc112167191]VEHICLES

7.1 General

a) Vehicles used for the transportation of LPG shall comply with the appropriate requirements of the Public Roads Act No 12 of 2002 and the Road Traffic Act No 11 of 2002

b) LPG shall not be transported in a pressure vessel mounted on a conventional draw-bar trailer.

c) More than one pressure vessel may be mounted on a single chassis.

d) Separate hand-operated rear wheel braking, controlled from the cab, is recommended for semi-trailers.

e) The pressure vessel(s) shall be either a component part of the chassis of the vehicle or securely attached to the chassis.

f) A composite vehicle carrying a pressure vessel(s) shall be deemed to comply with (e) above if each tank, though removable, is securely fastened to a cradle that is fixed to the chassis, or, in the case of an IS0 container pressure vessel designed for the conveyance of LPG, it is properly secured (see IS0 3874) to the carrying vehicle through its bottom corner fittings by means of acceptable securing devices, e.g. twist locks or pin securing devices.


7.2 Protection against Fire and Electrical Hazards (See also ZS 402 and SANS 10089: Part II)

7.2.1 Fire Precautions

a) A quick-action cut-off valve is not required in the fuel line if the fuel supply of the vehicle is not gravity-fed but supplied by a feed pump driven directly from the engine. However, such a valve shall be fitted to any vehicle that has a gravity-fed fuel supply.

b) If the fuel used to propel the vehicle gives off a flammable vapour at a temperature below 55oC, the vehicle shall not be allowed to tow an LPG trailer.

c) If a window is provided in the back of the cab, it shall be non-opening and of wired glass (or other approved heat resisting material) fitted in fire-resisting framing.

d) The exhaust system of the vehicle, including the muffler and the exhaust pipe, shall have ample clearance from the fuel system and any combustible material in the vehicle. The exhaust discharge shall be directed away from any tank and its appurtenances, and to the outside of the frame of the vehicle and any skirting of the vehicle. A muffler cut-out shall not be used.

e) Stout steel guards or the frame of the vehicle shall be used to protect the lower part of the rear of the pressure vessel from damage.

f) One fire extinguisher (dry chemical powder type with a B:C rating of at least 1kg) shall be provided in the cab of the vehicle to be used as a first defense against a fire in the engine compartment.
g) At least two 9 kg serviceable fire extinguishers of the dry chemical powder type, one on each side of the pressure vessel, located in an accessible position, shall be carried. 
h) Vehicle drivers and their assistants shall not smoke or allow smoking on or  near the vehicle (within 15 metres around the vehicle) whether it is stationary or in motion, or while deliveries are being made or filling of the pressure vessel(s) is in progress, or while any repairs to the vehicle are being carried out. 

i) Vehicle drivers and their assistants shall not use portable electronic communication devices such as cell phones or allow usage of portable electronic communication in or near (within 15 metres) the vehicle whether it is stationary or in motion, or while deliveries are being made or filling of the pressure vessel(s) is in progress, or while any repairs to the vehicle are being carried out. The portable electronic communication devices such as cell phone shall remain off during the afore-mentioned operations.

j) Each vehicle shall carry non-metallic chocks and anti-tow away device which shall be used to prevent rolling of the vehicle when it is parked and during loading and unloading.

7.2.2 Electrical Precautions

a) Electrical equipment

Electrical System

The electrical system shall comply with the requirements given below and shall be certified through a valid electrical certificate issued by a qualified auto-electrician registered with the Engineering Institution of Zambia 
	
b) Wiring

The conductors shall be large enough to avoid overheating. Conductors shall be adequately insulated. All circuits shall be protected by fuses or by automatic circuit breakers, except for the following;

i. From the battery to the cold start and stopping systems of the engine.
ii. From the battery to the alternator
iii. From the alternator to the fuse or circuit breaker box and
iv. From the battery to the starter motor and from the battery to the power control housing of the endurance braking system if this system is electrical or electromagnetic.

The above protective systems shall be as short as possible.

The cables shall be securely fastened and positioned in such a way that the conductors are adequately protected against mechanical and thermal stresses. 

c) Battery master switch

The vehicle shall be fitted with a master switch comprising the following requirements:

v. A four pole isolating switch for breaking the electrical circuits shall be placed as close to the battery as is practicable. It shall be protected against inadvertent operation and shall be easily operated by someone standing next to the vehicle.

vi. The switch shall have a casing with protection degree IP65 (dust tight and protected against water) in accordance with IEC 60529

vii. The cable connections on the switch shall be of protection degree IP54 (Protects against water and dust). However this does not apply if these connections are contained in housing, such as the battery box. In this case it is sufficient to insulate the connections against short circuits, for example with rubber cap.

viii. Shall be labelled appropriately 

d) Battery
		
The battery terminals shall be electrically insulated or covered by a non conducting battery box cover. If the batteries are not located under the engine bonnet they shall be fitted with vented box.

The battery shall be easily accessible

The batteries shall be properly secured by clamping to ensure minimum movement. 

Batteries with cell to cell connection exposed shall not be allowed.

e) All portable lighting equipment shall conform to ZS 402, or any other relevant standards.

f) Lighting circuits shall have suitable over-current protection such as fuses or automatic circuit-breakers.

g) All electrical circuits shall be heavily insulated and independent of the chassis except that the chassis may be used as the earth return for starter and ignition high voltage circuits.

h) The wiring shall have adequate carrying capacity and mechanical strength and shall be so fixed, insulated and protected as to minimize accidental damage and undue wear.


i) The pressure vessel, ancillary equipment, pipe circuit and hoses shall have electrical continuity with the chassis, including the axles and springs.

j) No naked lights (broken light covers) shall be allowed.



7.3 Warning Notices

Each vehicle shall display at least two notices, one on each side of the vehicle, that are painted on or securely attached to the sides of the vehicle and that consist of the following words or of the corresponding pictogram (i.e. Types PV1, PV2 and PV3) given in SANS 1186: 

DANGER - NO SMOKING - NO NAKED LIGHTS – SWITCH OFF CELL PHONE

printed in black letters on a yellow background (see also SANS 10140) and in English, in letters of height at least 60 mm in the case of the word ‘DANGER’ and of height at least 30 mm in the case of the remainder of the wording.  (Warning Signs)

7.4 Inspection

The roadworthiness of the vehicle shall be checked prior to use as per Road Traffic Act No.11, 2002, an example of a checklist is given in Annex A 

7.5 Maintenance

Each vehicle, its pipe-work, hoses and ancillary equipment shall be overhauled at frequent and regular intervals as per manufacturer specification.
8. [bookmark: _Toc108623102][bookmark: _Toc112167192]ANCILLARY EQUIPMENT

8.1 Pumps

a) The design and construction of each pump shall be suitable for the duty for which it is required (see ZS 402 or any other relevant standard).

b) The pump body shall be made of non-porous, non-flammable materials capable of withstanding the jarring and vibration effects incident to vehicular use.

c) The rotational speed of the drive shall be suitably controlled to prevent the rating of the pump from being exceeded.

d) Pumps shall be protected from accidental damage by suitable positioning.

e) If electrically operated pumps are employed, the electrical installation shall be flame-proof (see also ZS 402 and SANS 10089: Part 2).

f) In the case of a hose that is carried on the vehicle and that is connected to the pump discharge piping, an automatic device (such as a differential regulator or equivalent device) shall be installed between the discharge piping and the hose connection to prevent discharge of liquid when the pump is not in operation. If a meter is fitted to the discharge piping, the device shall be installed between the meter outlet and the hose connection. An excess-flow valve may also be used but shall not be the exclusive means of putting the recommendations mentioned above into practice.

8.2 Meters

a) The design and construction of each meter shall be suitable for the duty for which it is required. 

b) The meter body shall be made of non-porous, non-flammable materials capable of withstanding the jarring and vibration effects incident to vehicular use.

c) Meters shall be protected from accidental damage by suitable positioning.

d) Should a meter be used for trade purposes, it shall be certified in accordance with the Metrology Act No. 6.

8.3 Pipe-Work And Pipe Fittings

a) All pipe-work and pipe fittings shall be designed in accordance with an approved code for piping systems carrying fluids subject to pressure, such as ASME B31.3, BS 3351, BS 3602 and ISO 15649.

The purchaser shall specify the applicable design code or specification with which the pipe-work and pipe fittings are to comply. Piping shall be so sized as to provide adequately for the required flow rate.

b) Any portion of piping between a pressure vessel and a pump inlet, and any hose or piping that contains liquid and that may at any time be closed at each end, shall be provided with a hydrostatic relief valve having a pressure setting of 3 000 kPa .

c) Pipe joints may be flanged or welded. Adequate provision shall be made for movement between a pressure vessel and the chassis that may affect connections. This may be accomplished by using flexible connections.

d) All welded joints shall be subject to examinations and tests during and after production, as prescribed in the relevant code of practice or specification.

The quality of each weld shall be at least equal to that prescribed for a Grade A weld in SANS 10044: Part III. The quality of the welds shall be established by examination of at least 10% of all welded joints by radiographic or ultrasonic methods for butt welds or by magnetic particle and dye penetrant methods where radiography cannot be applied.

NOTE: It is advisable to lay down a specific procedure for additional examination in case the initial examination shows unsatisfactory results.

e) All piping and fittings (as well as pumps and meters) permanently mounted on a vehicle must be designed to withstand the most severe combined stresses imposed by the following:

1. The vapour pressure of the product under maximum temperature conditions; and

2. either

i. the superimposed pumping pressure; or

ii. the shock loadings caused by road movements.

f) Neither piping nor fittings shall project beyond the sides or the ends of a vehicle. All piping and equipment must be adequately protected to minimize accidental damage that might be caused by rough usage, collision or overturning.

g) All piping and fittings shall be tested (at a pressure of at least 3 000 kPa) after assembly and shall not be put into service until certified free from leakage.

h) Aluminium or aluminium alloy pipe or tubing shall not be used.

8.4 Hoses

a) Hoses for the conveyance of LPG shall be resistant to the solvent action of the gas. They must be designed to withstand a minimum bursting pressure of five times the maximum pressure to which they will be subjected in service. (This maximum pressure is equal to the vapour pressure of the LPG under maximum temperature conditions plus the differential pumping pressure.)

Note:	Hoses complying with BS 4089 have been found to satisfy these requirements (see also SANS 1156: Part 1).

b) Hoses in service shall be visually examined every day for

1. Wear caused by abrasion of outer cover;

2. Cuts, gouges, tears and other damage that may affect the condition of the hose braiding;

3. Wear of the hose braiding;

4. Chafing and kinking;

5. Damage that causes leakage and insecurity of end-couplings;

6. Damage to any part of the hose that may cause leakage; and

7. Bulges, ballooning or unusual soft spots.

Where any such damage is noticed, the hose must not be used until it has been repaired and hydraulically tested at its service pressure.

c) The following tests on hoses must be conducted at regular intervals not exceeding 6 months:

1. A hydraulic test at 1.25 times the design pressure, the results being recorded; and

2. A test for electrical continuity.

Hoses must be rejected at the end of a service period not exceeding 3 years or as per manufacturers expiry date (which ever comes first). 

d) On a vehicle, hoses shall be so carried that they are protected from accidental damage.
9. [bookmark: _Toc108623103][bookmark: _Toc112167193]DRIVER INSTRUCTION AND TRAINING

9.1 A high standard of driving skill (shall have passed handling of dangerous goods training and shall be in possession of a PSV driving licence for the vehicle code that corresponds to the type of vehicle he intends to drive) and physical fitness is required for drivers.  Other requirements shall be as detailed in ZS 372.

9.2 Drivers shall be certified medically fit to drive by a doctor recognized by the relevant National medical professional body. Extra medical checks, such as annual checks and proficiency test for the driver shall be done (if considered necessary) after absence from work for over 30 days owing to illness or any other cause. 

9.3 Every vehicle while engaged in the conveyance of LPG shall, except while halted at a place approved for the purpose by the local authority or as allowed in terms of 9.1, be constantly attended to by the driver or other competent person who is at least 25 years of age. 

9.4 When a vehicle is stationary, the driver (or other competent person who is at least 25 years of age) may be regarded as being in attendance of it if he is within 15 metres from the vehicle in whatever direction.

9.5 A semi-trailer, while attached to a drawing vehicle, shall be regarded as forming part of the vehicle to which it is attached and shall not be regarded as a separate vehicle. 

9.6 Safe operating methods for the conveyance of LPG, the filling of pressure vessels with LPG, the discharge of LPG, use of correct PPE and emergency procedures shall be covered during instruction and training of the driver. 
10. [bookmark: _Toc108623104][bookmark: _Toc112167194]LOADING AND DECANTING OF PRESSURE VESSELS WITH LPG 

10.1 The vehicle shall be so positioned that its hose is within easy reach of the filling/decanting connection point.
  
10.2 The hand brake of the vehicle shall be on, and the engine of the vehicle shall not be running and master switch switched off, except when the engine is being used to drive the pump. The vehicle tyres shall be secured with chokes.

10.3 The surroundings, the tank and the connections shall be visually checked to ascertain that there are no unusual or dangerous situations.

10.4 Appropriate pictograms (or warning notices in English) shall be displayed.

10.5 Vehicles containing LPG shall not be stored, parked or garaged in any building other than a building designed for or specifically approved by the local authority or ERB for such use.

10.6 When operations are commenced, a further examination for leakage at connections shall be carried out.

10.7 After completion of the transfer of LPG, all connections shall be disconnected and a full examination shall be made to ensure that the vehicle is in a fit condition to be driven away.

10.8 The pipework at the bulk vehicle loading/decanting point shall be earthed

10.9 The earthing conductor shall be attached to the pipes as close as possible to the coupler to which the hose will be connected

10.10 This earthing can either be in the form of an earth spike driven into the ground at a convenient position as close as possible to the loading/decanting point or an earthing conductor connected to the pipework and to the equipotential earthing system

10.11 A bonding cable shall be attached to bulk delivery vehicles during loading and decanting procedures

10.12 The bonding cable shall be the first connection made to the vehicle (before any hoses are attached) and it shall only be removed after all hoses have been disconnected.

11. [bookmark: _Toc108623105][bookmark: _Toc112167195]PARKING AND GARAGING OF LPG VEHICLES

11.1 Except during an emergency, or in the case of stops made at designated points in connection with a delivery, or a stop for rest or a meal, a vehicle containing LPG shall not be left unattended by day or by night on any street, highway, avenue or alley. A vehicle when unattended shall be securely and safely parked and shall be well lit.

11.2 Vehicles containing LPG shall not be stored, parked or garaged in any building other than a building designed for or specifically approved by the local authority or ERB for such use.

11.3 When it is necessary to garage LPG vehicles for service on the chassis or engine the following essential precautions shall be taken:

a) All primary shut-off valves shall be closed and liquid and vapour in the hose and piping shall be vented to a safe location before the vehicle is moved inside the building.

b) The system shall be checked for any leaks and should any be found it is essential that they be repaired before the vehicle is moved inside the building.

c) The  pressure vessel shall be gauged to ensure that it is not filled beyond its maximum filling ratio. If it is found to be so filled, this shall be corrected before the vehicle is moved inside the building.

d) The vehicle shall not be parked near a source of heat, near an open flame or near a similar source of ignition, or within the path of hot air being blown from a blower type heater.

e) Unless the LPG is removed from the cargo pressure vessel and the pressure is reduced to atmospheric pressure, the driver shall inform the responsible people in the garage as to the nature of the contents of the pressure vessel  and shall instruct them not to tamper with the valves and fittings.
	
11.4 Repair work shall not be carried out on a pressure vessel or its primary shut-off valves if the pressure vessel contains LPG. For repairs to be carried out, the pressure vessel has to be purged and tested with a gas analyser prior to being worked on. 

11.5 When a vehicle is stationary at public places, the horse shall not be unhooked from the trailer.


[bookmark: _Toc108623106][bookmark: _Toc112167196]ANNEX A
APPLICABLE STANDARDS

Reference is made to the latest issues of the following standards:

ASME B31.3: Process piping  

BS 3351: Piping systems for petroleum refineries and petrochemical plants

BS 3602 -1: Specification for steel pipes and tubes for pressure purposes: carbon and carbon manganese steel with specified e1evated temperature properties

BS 4089: Rubber hose and hose assemblies for liquefied petroleum gas lines

IP 250 - 69: Petroleum measurement tables based on a reference temperature of 20oC

IS0 3874 Series 1: Freight containers - Handling and securing

SANS 1156: Rubber hoses for liquefied petroleum gas (LPG), Part I: Hoses used in road and rail transport

SANS l186: Symbolic safety signs

SANS 10044 Part III:  Welding - The fusion welding of steel (including stainless steel): Tests for the approval of welding procedures and production welds

SANS 10089: Code of practice for the petroleum industry, Part II: Electrical code

SANS 10140: Identification of colour marking 

ZS 402: The Classification of Hazardous Locations and the Selection of Apparatus for Use in Such Locations - Code of Practice

ZS 426: Liquefied petroleum gas mixtures

ZS 372:	Transportation of Petroleum Products. Operational requirements for road tank vehicles – Code of Practice















[bookmark: _Toc108623107][bookmark: _Toc112167197]ANNEX B
(Informative)
Typical Daily Pre-Trip Inspection Sheet

An example of a typical daily inspection schedule is given below:

Date of Inspection:				Registration Number of Horse:
						Registration Number of Trailer:

B.1 When you approach the vehicle

a. Look for water, oil, fuel and other leaks and for bodywork damage at the front of the vehicle. 

b. Look for any other obvious faults.

B.2 Check the condition at the front of the vehicle

a. Windscreen
b. Windscreen wiper arms and blades
c. Rear view mirrors
d. RH and LH front white reflectors
e. Headlamps
f. Lamp and indicator lenses
g. Number plate licence and permit disc present on the screen

B.3 Enter the cab and while seated:

a. Check that there are no loose items in the cab
b. Check, the parking brake: has it been applied and does it work?
c. Check the oil and water levels (on some vehicles this is done from outside)
d. Start the engine: check the reading of the oil pressure gauge, is there any unusual engine noise?
e. Check the reading of the air pressure gauge: check the build-up time of the air pressure

i) Max 12 min in the case of a drawing vehicle and 

ii) Max 8 min in the case of other vehicles 

f. Check the gauge and warning lights for correct operation 
g. Depress the service brake a couple of times until the warning buzzer sounds
h. Stop the engine: keep the service brake pedal depressed and check for leaks of air system
i. Check the operation of the clutch pedal and the horn; check the steering for free play
j. Check the tachograph for damage and insert the correct chart where fitted.
k. Check that the warning triangle(s) are stowed in the cab
l. Check for cab fire extinguisher
m. Check that seat belts are functional
n. Switch on all the lights and leave the cab 

B.4 Walk  - around inspection

a. Check the RH and LH front tyres and the wheel nuts: check that the fifth wheel is properly locked, (applies to articulated vehicles only)

b. Make sure that the pump meter on RH side of the vehicle is secured.  Inspect the pump hose and nozzle stowed on the tank top on rigid units for damage

c. Make sure that all manhole lids are correctly closed and locked: check for obvious damage

d. Check the condition of the air reservoirs and operate the drain valves

e. Make sure that the yellow side reflectors are fitted and are undamaged

f. Check the RH and LH rear tyres and the wheel nuts (applies to rigid vehicles, tractors and semi trailers): check the mudguards for damage. (and wheel nut indicators)

g. Make sure that the two wheel chocks are properly stowed on the rigid chassis of the semi-trailer frame

h. Make sure that all the lights are operative and that the reflectors and the chevron are not damaged; check the rear bumper for damage and make sure that the registration plate light is operative

i. Check the stowage of the gravity hose and check for obvious damage (fraying etc)

j. Check the security of the fuel filler cap and make sure that the tank is properly filled

k. Make sure that the gravity meter is secure

l. Make sure that the control box for the pneumatic system is secure

m. Check the locks of the manifold valves, especially for leaks

n. Make sure that the fire extinguisher is correctly fitted and check it for obvious damage. is the inspection date overdue?

o. Make sure that all the front lights are operative

p. Make sure that the RH and LH front and rear indictors are working (get assistance if possible to look at the rear indicators)

q. Enter the cab and switch off all the lights

r. Make sure that the brake lights are operative (get assistance to depress the service brake pedal and check if the lights are operative)

s. Fill in the logbook and faults book
 

Name of driver:

Signature of driver:

Date:
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