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Foreword 
 
 
This Malaysian Standard was developed by the Working Group on Revision of MS 775, 
LPG Fuel System in Internal Combustion Engines - Specification (NSC 08/TC 5/WG 1) under 
the authority of the National Standards Committee on Petroleum and Gas (NSC 08). 
 
The second revision of MS 775 cancels and replaces MS 775:2005 (CONFIRMED:2011), LPG 
fuel system in internal combustion engines – Specification (First revision). 
 
Major modifications in this revision are as follows: 
 
a) incorporation of additional “Terms and definitions”; and 

 
b) “Normative references” revised and rearranged accordingly. 

 
Compliance with a Malaysian Standard does not of itself confer immunity from legal obligations. 
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LPG fuel system in internal combustion engines - Specification 
(Second revision) 

 
 

SECTION 1: SCOPE AND GENERAL 
 
1.1  Scope 
 
This Malaysian Standard shall apply to the design, construction, installation, operation and 
fuelling of liquefied petroleum gas (LPG) equipment used either wholly or in part as a fuel for 
internal combustion engines. 
 
NOTE. LPG fuel systems are not used for the propulsion of marine craft, unless approved by relevant 
Statutory Authority. 

 
1.2  Normative references 
 
The following normative references are indispensable for the application of this standard. 
For dated references, only the edited cited applies. For undated references, the latest 
edition of the normative references (including any amendments) applies.  
 
MS 158, Liquefied petroleum gases (LPG) – Specification 
 
MS 830, Storage, handling and transportation of liquefied petroleum gases (LPG) - Code of 
practice 
 
MS 1539: Part 1, Specification for portable fire extinguishers - Part 1: Construction and testing 
methodology 
 
1.3  New design and new material 
 
Any design which contemplates departures from ordinary practices or the employment of any 
new or unusual methods of construction or the use of any materials, shall clearly indicate 
such fact. If it is desired to use materials other than those specified herein or methods of 
construction and processes not in conformity with this standard, details shall be submitted to 
the relevant Statutory Authority for determination as to their suitability. 
 
1.4  Terms and definitions 
 
For the purposes of this document, the following terms and definitions apply. 
 
1.4.1 
approved or approval 
approved by or approval of the Statutory Authority 
 
1.4.2 
authorised person 
a  person specifically appointed by a body approved by the relevant Statutory Authority to 
perform the duties of this position 
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1.4.3 
non-return valve (check valve) 
a valve which permits flow in one direction only 
 
1.4.4 
container 
a pressure vessel installed for the storage of LPG used for internal combustion engines 
 
1.4.5 
excess-flow valve 
a valve normally in the open position which closes automatically in the direction of flow for 
which it is designed when a pre-determined limit is exceeded; this limit being certified by the 
manufacturer 
 
1.4.6 
internal combustion engine 
any engine in which power, produced by heat and/or pressure developed in the engine’s 
combustion chamber by burning a mixture of air and fuel, is subsequently converted to 
mechanical work by means of one or more pistons 
 
1.4.7 
liquefied petroleum gas 
LPG 
a material which is composed predominantly of any of the following hydrocarbons or mixtures 
of all or any of them; propane (C3H8), propylene (C3H6), butane (C4HI0) or butylene (C4H8). 

 
NOTE. The specification of LPG is covered in MS 158. 

 
1.4.8 
motor vehicles 
every description of vehicle propelled by means of mechanism contained within itself and 
constructed or adapted so as to be capable of being used on roads and includes a trailer 
 
1.4.9 
pressure 
gauge pressure which is measured absolute pressure minus atmospheric pressure 
 
1.4.10 
public place 
any place other than private property, open to the public and including a street or road 
 
1.4.11 
safety coupling 
a  coupling normally open when in use, but automatically closes in both directions when 
uncoupled 
 
1.4.12 
safety valve 
an automatic pressure relieving device, actuated by excess pressure upstream of the valve, 
which closes when the pressure reduces to a safe level, and which is intended to prevent the 
rupture of a container 
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1.4.13 
shut-off valve 
a manually operated stop valve 
 
1.4.13 
tank 
a pressure vessel other than a container for the storage or transport of LPG 
 
 

SECTION 2: FUEL CONTAINER 
 
2.1  Fuel container 
 
Fuel containers shall meet the requirements of design code approved by Statutory Authority. 
 
2.2  Maximum filling level 
 
2.2.1   By volume 
 
The maximum liquid volume shall be 85 % of the total container capacity. 
 
2.3  Fittings on containers 
 
2.3.1   General 
 
2.3.1.1  Fittings suitable for LPG service 
 
All fittings shall be constructed for LPG service arid for a minimum test pressure of 3.3 MPa. 
 
2.3.1.2  Container permanently attached to vehicles 
 
Containers permanently attached to vehicles and intended to be filled in situ on the vehicle 
shall be provided with the following fittings mounted directly on the container. 
 
a) filler valve (see 2.3.2); 
 
b) service valve (see 2.3.3); 
 
c) contents gauge (see 2.3.5); 
 
d) safety valve (see 2.3.6); and 
 
e) automatic fill limiter (see 2.3.1.3). 
 
2.3.1.3  Automatic fill limiter 
 
Automatic fill device which combines the functions of fittings specified in 2.3.1.2 shall be 
acceptable provided approval is given by the Statutory Authority. 
 
 
 
 
 



MS 775:2024 

4  © DEPARTMENT OF STANDARDS MALAYSIA 2024- All rights reserved 

2.3.1.4  Removable containers 
 
Removable containers shall be provided with the following fittings: 
 
a) filler valve (see 2.3.2); 
 
b) service valve (see 2.3.3); 
 
c) contents gauge (see 2.3.5); 
 
d) safety valve (see 2.3.6); and 
 
e) fixed liquid level gauge or automatic fill limiter (see 2.3.4 and 2.3.1.3). 
 
2.3.1.5  Removable containers may be used only on forklift trucks, industrial trucks, tractors 
and vehicles where externally mounted containers are the only installation that is practical or 
for stationary applications. Fuel containers on motor vehicles shall be permanently installed. 
 
2.3.2   Filler systems 
 
2.3.2.1  Back-flow prevention 
 
Each container filling system shall incorporate provisions to prevent escape of gas when filling 
has ceased and the filling dispenser has been disconnected. The system shall comply with 
2.3.2.2 and 2.3.2.3 or 2.3.2.4 as appropriate. 
 
2.3.2.2  Direct filling system 
 
Where the filling connection is on the container, it shall incorporate a double non-return valve 
in which at least one valve shall be a gas-tight type. No direct filling of containers shall be 
permitted in a boot or enclosed space. 
 
2.3.2.3  Remote filling system 
 
Where the filling connection is remote from the container, the back flow prevention system 
shall be one of the following: 
 
a) A gas-tight non-return valve at the container, plus a double non-return valve at the filler 

connections, at least one element of which shall be gas tight. 
 
b) A single gas-tight non-return valve at the filler connection, plus a double non-return 

valve at the container, at least one element of which shall be gas-tight. 
 
c) Double non-return valves at both the container and the filling connection, at least one 

element of each being gas-tight. 
 
d) A single gas-tight non-return valve at the filler connection, and at the container a 

manual shut-off valve together with a gas-tight non-return valve. 
 
e) Any of a), b) or c), plus a manual shut-off valve at the container. 
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2.3.2.4  Internal non-return valve 
 
At least one of the non-return valves in the back-flow prevention system shall be of such a 
type that damage to the assembly external to the container will not impair the operation of the 
valve. 
 
2.3.2.5  Filler connection 
 
Filler valve shall be the impact quick release type of coupling. Annex C gives dimensional 
details and configuration of the filler connection fit. 
 
2.3.3   Service valve 
 
2.3.3.1  General 
 
The service valve shall comply with the following requirements: 
 
a) The service shall be equipped with a manually operated shut-off valve of suitable 

design. 
 
b) All connections where the controlling orifice is greater than 1.4 mm shall be protected 

by a suitable excess flow valve. 
 
2.3.3.2  Valve threads 
 
Service valve threads shall comply with the following requirements: 
 
a) Fixed containers: Either liquid or vapour withdrawal-gas-tight safety coupling or inverted 

flare. 
 
b) Removable containers: The liquid withdrawal thread shall be gas-tight safety coupling. 
 
c) Alternatively, connection systems to the above a) and b) may be used but all 

connections shall be suitable for service with LPG at a pressure of not less than 
3.3 MPa and shall be approved by the Statutory Authority. 

 
2.3.4   Fixed liquid level gauge 
 
A fixed liquid level gauge shall comply with the following requirements: 
 
a) Gauges which rely on bleeding to atmosphere shall be designed so that the bleed hole is 

not larger than 1.4 mm and also that the movable parts of the device cannot be 
completely withdrawn in normal gauging operations. 

 
b) Gauges shall be suitable for use with the LPG stored and shall indicate the maximum 

product level in accordance with the prescribed filling level as required by 2.2. 
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2.3.5   Contents gauge 
 
The contents gauge shall be of approved construction and shall be suitable for use with LPG. 
Sensing devices operated by an electrical system shall be approved for use in flammable 
atmospheres. 
 
NOTE. Direct-reading magnetic type float gauges are suitable. 

 
2.3.6   Safety valve 
 
Safety valves shall be of a design approved by the Statutory Authority and shall comply with 
the following requirements: 
 
a) Carry permanent markings to show: 
 

i)  manufacturer's design type or catalogue number; 
 

ii)  manufacturer’s name or trademark; 
 
 iii)  discharge pressure in megapascals (MPa); and 
 
 iv)  discharge capacity in cubic metres per minute. 
 
b) Safety valves shall be set to discharge at an opening pressure not Iess than 1.8 MPa or 

more than 2.6 MPa or alternatively 80 % of the test pressure approved for the container. 
Pop open type safety valves having a lower reseat pressure than its opening pressure 
are not acceptable for vehicle applications. 

 
c) The discharge capacity of the safety valve at a pressure not exceeding 120 % of its set 

opening pressure shall not be less than the valve derived from the following formula: 
 𝐹 = 10.64 × 𝐴0.82  

 
or 17.5, whichever is greater 
 
where, 

 
 𝐹  is the flow capacity in cubic metres per minute of air at 15 °C and 101.5 kPa 

(absolute); and 
 
 𝐴   is the total outside surface area of the container shell in square metres. 
 
d) The safety valve shall communicate directly with the vapour space of the container 

with no valve in between. 
 
e) The discharge from the safety valve shall be led to the outside of the vehicle and as far 

as practicable from possible sources of ignition and shall in any case, be no closer than 
250 mm from the exhaust system. The outlet shall be placed in such a manner as to 
prevent impingement of escaping gas on any parts of the vehicle, or on vehicles or 
pedestrians standing adjacent to the vehicle. A captive raincap or other captive protector 
shall be used to keep water and dirt from collecting in the vent pipe should this be 
mounted above the horizontal plane. 
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f) Piping or ductwork used to convey the escaping gas from the safety valve shall not 
restrict its maximum flow. The minimum size of the discharge line shall be 10 mm 
inner diameter (ID) for containers of up to 100 kg water capacity and 13.5 mm ID for 
containers exceeding this capacity. Such a discharge line shall be able to withstand 
the pressure resulting from the discharge of vapour when the safety valve is in the fully 
open position. 

 
2.4  Container fittings for stationary engines 
 
Where fuel containers are used with stationary engine installations, it shall meet the 
requirements of 2.3. 
 
2.5  Location of fuel container 
 
2.5.1   On a vehicle 
 
2.5.1.1  Enclosed situations 
 
Fuel containers installed in enclosed situations, shall be permanently mounted and filled in 
that position. 
 
2.5.1.2  Restriction on installation in enclosed or semi-enclosed space 
 
Fuel containers shall not be installed in any enclosed or semi-enclosed space unless such 
space is free from ignition sources such as electrical switching mechanism or radios, or 
unless the conditions listed in 2.5.1.5 b) exist. 
 
2.5.1.3  Installation in trailer or semi-trailer 
 
Containers which supply fuel directly to a vehicle through a fuel pipe shall not be installed in 
or on any trailer or semi-trailer, unless approved. 
 
NOTE. Approval will normally be given only when vehicle and trailer are specially designed and operated 
as a unit under proper supervised control. 

 
2.5.1.4  Protection of container 
 
Containers shall be located in a place and in a manner to minimise the possibility of damage 
to the container. Containers located in the rear of trucks and buses, when protected by 
substantial bumpers, shall be considered as complying with this requirement. Fuel containers 
on passenger carrying vehicles shall be installed as far from the engine as is practical. Where 
the fuel container is mounted near the engine or the exhaust system, the container shall be 
shielded against direct heat radiation. 
 
NOTE. Acceptable shielding for the container could consist of one thickness of sheet metal if the 
clearance from the exhaust system is less than 150 mm; if less than 75 mm, the shielding could be two 
thicknesses of sheet metal separated from each other by an air gap of at least 15 mm; or alternatively 
one thickness of sheet metal with a layer of flexible asbestos board. There should be not less than 15 
mm clearance between the container and the shield, and between the shield and any part of the exhaust 
system. 
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2.5.1.5  Containers with body shell 
 
Where containers are located within the body shell either of the following requirements a) or 
b), and requirement c) shall apply: 
 
a) the boot or container compartment shall be sealed off from the passenger or driver 

space; 
 
b) valves, fittings and piping shall be within an approved gas-tight enclosure which is 

vented to the outside of the body shell; and 
 
c) the safety valve shall be vented outside the body shell away from traffic and the 

passenger and driver space. 
 
2.5.1.6  Clearances 
 
Containers shall be installed with as much road clearance as practicable, and shall comply 
with the following requirements: 
 
a) The road clearance of any container, component or fitting, or of any protection device 

shall not be less than 300 mm or the minimum road clearance of the vehicle, whichever 
is the greater. 

 
b) Where a container, container component or fitting, or protection device is located 

between the axles of a vehicle combination, the road clearance required shall be at least 
60 mm for each metre of distance between the nearest axles on either side and in no 
case less than 300 mm. 

 
c) Where a container, container component or fitting, or protection device is located 

ahead of or behind the axles, the bottom of such container, component or fitting, or 
device shall not be lower than a line drawn from the lowest suspension point and the 
lowest front or rear projection of the vehicle. 

 
2.5.1.7  More than one container 
 
When more than one fuel container is installed and interconnection of liquid space can take 
place, then such containers shall be of similar size and installed so that when full, the liquid 
levels in the respective containers are in the same horizontal plane. Spring-loaded non-return 
valves shall be installed on the outlet from each container. 
 
2.5.1.8  Container on buses 
 
Fuel containers for supply of vehicle traction power on buses shall be permanently installed. 
 
2.5.1.9  Heating 
 
Heating shall not be applied to fuel containers. 
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2.5.2   For stationary engines 
 
Containers exceeding 10 kg water capacity for use with stationary engines shall be located 
outdoors in accordance with the requirements of Statutory Authority, unless otherwise 
approved. 
 
NOTE. An engine is regarded as a source of ignition. 

 
2.6  Ventilation of compartments 
 
Compartments in which containers are installed, and gas tight enclosure surrounding container 
fittings, shall be ventilated to the outside of the vehicle by the use of one use of one or more 
vents having a total area of at least 1 000 mm2, which cannot be blocked off, such vents being 
in the lowest part of the compartment, and not less than 250 mm from the exhaust pipe. 
 
2.7  Mounting and protection of fuel container 
 
2.7.1   Mounting 
 
2.7.1.1  General 
 
Means shall be provided for attaching the container securely to the vehicle in such a manner 
that alternating stresses are not transmitted to the container body. This may take the form of 
fixing lugs welded to the container during manufacture, or the provision of cradles or metal 
straps or bonds attached to the vehicle. The vehicle structure shall not be weakened by the 
mounting of the container. 
 
2.7.1.2  Minimum forces 
 
Permanent and removable fuel containers shall be securely mounted to prevent jarring loose, 
slipping or rotating, and the fastening shaII be designed and constructed to withstand forces 
due to an acceleration or deceleration of 4 g in any direction. 
 
2.7.1.3  Avoidance of stress 
 
No undue stress shall be imposed on the container during its mounting and securing. 
 
2.7.1.4  Avoidance of heat 
 
Field welding, brazing and the application of heat shall not be carried out on any part of the 
container. 
 
2.7.2   Protection 
 
All containers, valves, appurtenances and connections shall be adequately protected to 
prevent damage due to accidental contact with stationary object, from loose objects, stones or 
similar items thrown up from the ground or floor, or thrown within the vehicle, and from damage 
due to vehicular accident. For permanently mounted containers, this provision may be met 
by the location on the vehicle, with parts of the vehicle furnishing the protection. On portable 
(removable) containers the protection for container valves and connections shall be 
permanently attached to the container. 
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2.8  Container inspection and testing 
 
2.8.1   Application 
 
Inspection and testing of fuel containers permitted under 2.1 shall comply with the following 
requirements of 2.8.2 and 2.8.3. 
 
2.8.2   Initial inspection 
 
Before any fuel container is first filled, it shall comply with the requirements of code approved 
by Statutory Authority. 
 
2.8.3   Periodic inspection 
 
All containers shall be inspected and tested for serviceability as required by the 
Statutory Authority. 
 
 

SECTION 3: PIPING 
 
3.1  LPG piping, pressure exceeding 100 kPa 
 
3.1.1   Application 
 
All LPG piping for use in the liquid or vapour phase, for service pressures exceeding 100 kPa 
shall comply with 3.1.2 to 3.1.9. 
 
3.1.2   Type of piping 
 
3.1.2.1  Rigid piping 
 
Rigid piping shall be of steel, copper or copper alloy material approved for use with LPG. Piping 
shall be designed for a minimum service pressure rating of not less than 8.6 MPa and shall 
have a minimum wall thickness of: 
 
a) 0.92 mm for piping not exceeding 10 mm outer diameter (OD); and 
 
b) 1.25 mm for piping exceeding 10 mm OD. 
 
NOTE. An extended fill connection should be given a measure of flexibility by the provision of a loop or 
other means. 

 
3.1.2.2  Flexible piping 
 
Hose may be used on LPG liquid services for the purpose of providing essential flexibility and 
shall be subjected to the following requirements: 
 
a) The hose shall be fabricated of materials that are resistant to the action of LPG in the 

liquid and vapour phases. 
 
b) Hoses subject to container pressure shall be designed for a bursting pressure of not 

less than 8.6 MPa and tested to not less than 3.45 MPa. Such hoses shall be 
permanently and clearly marked LPG at not greater than 3 m intervals. 
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c) Hose connections subject to container pressure shall be capable of withstanding 
without leakage, a test pressure of not less than 3.45 MPa. 

 
d) Where wire braid is used for reinforcing the hose, it shall be of corrosion-resistant 

material such as stainless steel. 
 
e) The use of hose shall be restricted to the following applications: 
 
 i)   Between a remote filling point and the container, with a maximum length of 1 m. 
 
 ii)  To provide a flexible section in the service line between enclosed container and 

vaporiser, with a maximum length of 1 m. 
 
 iii)  To provide a flexible section in the service line between exposed container and 

vaporiser, with a maximum length of 1 m. 
 
f) Hose shall not be installed where any part will be permanently hidden from sight nor 

shall it be installed in any location which is not adequately protected from sources of 
heat or abrasion. 

 
3.1.3   Piping size 
 
The size of piping, depending primarily on whether the service is for liquid or vapour phase 
supply, shall be determined in relation to the following considerations: 
 
a) The piping size if calculated only according to the maximum engine fuel demand, will 

usually be too small to satisfy other essential functions and so the controlling factor for 
cross-sectional area of the bore will be in most cases the lower limit indicated in b). 

 
b) LPG service piping shall be of sufficient flow capacity to permit automatic closure of 

the excess flow valve protecting the fuel outlet of the tank, in the event of the rupture 
or inadvertent, disconnection of the service piping. 

 
c) LPG liquid service piping bore should be kept as small as practicable, consistent with the 

requirement of b) above, in order to avoid excessive rigidity. 
 
3.1.4   Automatic shut-off valve 
 
An approved automatic shut-off valve shall be provided in the fuel system at some point 
ahead of and close to the inlet of the gas-air mixer, designed to prevent flow of fuel to the 
mixer when the ignition is off and the engine is not running. Where industrial trucks and 
engines operate in buildings other than those used exclusively to house engines, the 
automatic shut-off valve shall be designed to operate if engine should stop. Atmospheric type 
regulators (zero governors) shall be considered adequate as automatic shut-off valves only 
for such outdoor operation as with farm tractors, construction equipment, irrigation pump 
engines and other outdoor stationary engine installations. 
 
In dual-fuel systems (gasoline-LPG), an automatic solenoid type shut-off valve shall be 
installed in the gasoline fuel system and in the LPG fuel system, and these valves shall be 
operated by a single changeover switch. 
 
NOTE. Dual-fuel systems should be equipped with efficient air filters as a safeguard against the 
possibility of flashback effects. 
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3.1.5   Filter 
 
At the termination of every LPG liquid service piping immediately before entry to the 
automatic shut-off valve; there shall be fitted a properly designed filter capable of removing 
from the fuel all matter that could cause malfunction of the shut-off valve or regulator valve. 
 
This filter may be conveniently incorporated with the shut-off valve as a combined assembly, 
or may be a separate unit. 
 
3.1.6   Joints and connections 
 
No part of a liquid LPG piping shall enter the passengers’ or driver’s compartment. Joints or 
connections in liquid LPG pipings shall be in an accessible position, and shall consist of 
screwed or flared compression fittings. Olive type fittings shall not be used. 
 
The number of joints and connections shall be the minimum for the provision of terminal 
connections and the inclusion of essential components. 
 
Every joint or connection fitting shall be of metal and of a type suitable for service with LPG. 
 
3.1.7   Securing and location 
 
Every piping feeding from or into the fuel container shall be conveyed via the shortest and 
safest route to a position outside the container compartment. The vehicle body shall be used 
as a protection from chance impact or collision. Where piping is below the vehicle body shell, 
it should be shielded by structural members of the chassis or under frame, or otherwise 
adequately protected from flying stones. 
 
The run of the piping shall be protected from the vehicle exhaust system either by suitable 
distance or by adequate shielding. Pipings shall be effectively secured to the chassis frame or 
vehicle body by plastics lined metal clips spaced not more than 600 mm apart. Where piping 
passes through metal panels it shall be adequately protected by grommets. 
 
3.1.8   Corrosion protection 
 
Where pipings are likely to be subjected to corrosion, they shall be effectively protected 
throughout their exposed length. Particular attention should be given to the possibility of any 
road corrosion. 
 
3.1.9   Hydrostatic relief valve 
 
In locations where, liquid lock-up is possible hydrostatic relief valves shall be installed and set 
to operate at the design pressure of the protected requirement. The hydrostatic relief valve 
shall be installed in liquid fuel systems between a manual shut-off valve on the container and 
the automatic type shut-off valve and shall be set to operate at 3.1 MPa. Hydrostatic relief 
valves shall not be installed in enclosed spaces. Provision should be made to allow venting of 
the hydrostatic relief valve into a safe location. 
 
3.2  LPG piping, pressure not exceeding 100 kPa 
 
LPG piping for use in the vapour phase for service pressures not exceeding 100 kPa shall be 
of rigid or flexible material suitable for use with LPG and for temperatures up to 100 °C. The 
piping or hose and connections shall be designed for a bursting pressure of not less than 
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875 kPa or five times the set pressure of the relief devices protecting that portion of the 
system, whichever is the higher. 
 
 

SECTION 4: PRESSURE REGULATOR AND VAPORISER 
 
4.1  Regulator 
 
Approved automatic pressure reducing equipment shall be installed in a secure manner 
between the fuel supply container and gas-air mixer for the purpose of reducing the pressure 
of the fuel delivered to the gas-air mixer. 
 
NOTE. Fuel supply to the regulator may be in the vapour phase or the liquid phase. In general, two 
stages of pressure reduction are employed; the first normally to reduce pressure to between 100 kPa and 
15 kPa, and the final stage to control the slightly sub-atmospheric pressure required at the carburettor or 
gas-air mixer. 

 
Where liquid phase supply is employed, which is usual with road vehicles, a vaporiser is 
required and this is installed between the two stages of pressure reduction. The two pressure 
regulators and the vaporiser may be and sometimes are separate units, but normally are 
combined into a single assembly referred to as a converter or vaporiser/regulator, for use in 
the liquid phase system, (in certain cases one or both of the pressure regulators may be 
incorporated in an assembly with the carburettor in a specialised system). The pressure 
regulators may be combined into one unit also in the vapour phase system, which is normally 
applicable only to auxiliary engines such as may be used for very small power or refrigeration 
compressor units on vehicles. 
 
4.2  Vaporiser 
 
Vaporisers shall comply with the following requirements: 
 
a) Vaporisers and any part thereof and other devices that may be subjected to container 

pressure, shall have a working pressure of at least 1.825 MPa. 
 
b) Each vaporiser shall have a valve or suitable plug which will permit substantially 

complete draining of the heating medium from the vaporiser. It shall be located at or 
near the lowest portion of the section occupied by the water or other heating medium. 

 
c) Vaporisers shall be securely fastened so as to minimise the possibility of becoming 

loosened. 
 
d) Each vaporiser shall be permanently marked at a visible point as follows: 
 
 i)   with marking pressure of the fuel-containing portion in MPa; and 
 
 ii)  with the water capacity of the fuel containing portion of the vaporiser in kg. 
 
NOTES: 

 
1. Vaporisers for automotive use, either when combined in a converter assembly or as separate units, 

are normally provided with heat from the engine coolant circulation or by fan-fed warm air. Where 
water circulation is employed, care is to be taken to ensure continuous water flow through a circuit 
not liable to interruption by cooling system or heater controls. 
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2. Engine exhaust gases may be used as a direct source of heat supply for the vaporisation of fuel if 
the materials of construction of those parts of the vaporiser in contact with exhaust gases are 
resistant to the corrosive action of exhaust gases and the vaporiser system is designed to prevent 
excessive pressures. 

 
4.3  Installation 
 
The regulator and vaporiser equipment shall be installed in such a position that it is easily 
accessible for routine maintenance, adjustment and inspection. It shall be securely mounted 
as close to the engine carburettor position as convenient and shall be sited in a place which 
meets the following requirements: 
 
a) It is reasonably protected from impact in a collision. 
 
b) It is closely adjacent to or connecting directly with the liquid service line automation 

shut-off valve, the pipe connection to which shall be kept as short as possible. 
 
c) It allows sufficient free movement of gas and water hoses. 
 
Additionally, the vaporiser water connections if required shall be at a level in relation to the 
engine cooling system consistent with the manufacturer’s recommendations. 
 
4.4  Testing of carburetion components 
 
Approval testing of carburetion components shall be in accordance with test procedures set 
out in Annex D. 
 
 

SECTION 5: COMMISSIONING, MAINTENANCE AND INSPECTION 
 
5.1  Commissioning 
 
5.1.1   Leak testing 
 
The complete system forward to the outlet of the second stage regulator shall be thoroughly- 
leak tested by the ‘pressure drop and soap bubble’ method or any other approved method 
using a pressure upstream of the first stage regulator of at least 700 kPa and any leakage 
corrected. The system shall hold the test pressure without pressure drop for 10 min. Where 
the fuel container to be used on the vehicle is already charged with LPG, the piping system 
and regulating equipment shall be tested separately before the container is connected. The 
pressure holding test shall be performed using air, inert gas or LPG vapour but not liquid 
LPG. 
 
If the testing is carried out indoor or adjacent to ignition sources, either air or an inert gas shall 
be used. 
 
5.1.2   Testing under LPG pressure 
 
Following the initial filling of the container with LPG and the pressurising of the system with 
LPG, a further leak test shall be conducted under normal LPG pressure by applying soap 
and water or detergent solution or any other approved method to all joints and fittings 
throughout the system. 
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The operation of the equipment and control systems and components shall also be tested 
under LPG pressure, to prove satisfactory performance of the entire system. 
 
5.1.3   Testing of excess-flow valve 
 
5.1.3.1  Application of test 
 
The excess flow valve shall be tested by the procedure described below. A valve which fails 
the test shall be replaced by one which passes. 
 
5.1.3.2  Test location 
 
WARNING: Since large volumes of gas may escape during this test, it shall only be done in 
an open air, at a location which is at least 8 m from buildings at 15 m from any open flame or 
other source of ignition. 
 
5.1.3.3  Special precautions 
 
The non-earthed terminal of the battery shall be disconnected. Until all escaped gas has 
completely dispersed, every care shall be taken to avoid causing electrical sparking. No tools 
or other metal objects which might cause a short-circuit by accidental contact with the battery 
or other electrical parts shall be brought near the engine while any escaped gas is still 
present. 
 
A fire extinguisher of minimum 55BC complying with MS 1539: Part 1 shall be kept at hand as 
a precautionary measure. If an ignition of escaping gas should occur the service valve should 
first be closed to stop the flow of gas and the fire extinguisher then used to quell any fire 
which may continue at the engine. 
 
5.1.3.4  Test procedure 
 
The excess-flow valve shall be tested for correct functioning as follows: 
 
a) Close the service valve on the fuel container. 
 
b) Run the engine until all fuel in the service line is consumed. 
 
c) Disconnect the battery leads and stow safely. The battery shall be suitably covered 

and protected against electrical shorting. 
 
d) Check that the engine has no potential sources of ignition, for example, hot spots. 
 
e) Disconnect the service piping close to the engine (The point of disconnection should 

normally be where the service line meets the automatic shut-off specified in 3.1.4, or 
where it meets the vaporiser, whichever is first). 

 
f) Open the service valve on the fuel container rapidly and fully, then immediately close it. 
 
The excess-flow valve should function before or as soon as the service valve is fully open. 
Functioning of the excess-flow valve is shown when the initial escape of gas suddenly drops 
to the small flow permitted by the bypass in the closing disc of the excess flow valve. 
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5.1.4   Non-return valve test 
 
The function of each non-return valve shall be tested by pressurising the valve and testing for 
leaks. 
 
5.1.5   Automatic fill limiter (AFL) test 
 
The accuracy of the shut-off function of the automatic fill limiter, if fitted, shall be checked with 
the vehicle standing on level ground and the tyres correctly inflated. 
 
The container shall be emptied of LPG liquids and then filled by a pump-meter unit. The meter 
reading at which the AFL cuts off shall be within ±2 % of the maximum permitted filling 
volume. 
 
NOTE. The accuracy of the contents gauge may be checked at the same time. A fixed liquid level gauge 
may also be used for checking but is less accurate. 

 
5.1.6   Testing of automatic fuel shut-off device 
 
The automatic fuel shut-off device at the container shall be tested for leakage in the 
unpowered condition. 
 
5.1.7   Supervision 
 
5.1.7.1  General 
 
All of the operations in 5.1.1 to 5.1.3 shall be carried out under the supervision of an 
authorised person who shall at the same time, examine all details of the installation to ensure 
conformity with the requirements of this standard and any Statutory Regulations. 
 
5.1.7.2  Further examination and report 
 
A further visual examination shall be carried out after the vehicle has been tuned for service 
and LPG and road tested on the system. A signed report of every such approval examination 
and test shall be maintained for record purposes by the owner. 
 
5.2  Maintenance and inspection 
 
The fuel container, piping and all components of the system shall be closely examined by an 
authorised person for corrosion or deterioration at intervals of not more than 1 year. 
 
The fuel container shall be examined in accordance with, and shall comply with the 
requirements of Annex B. 
 
A soap bubble leakage test at normal operating pressure and temperature shall be made at 
the same time. Any defects in the system shall be rectified before the equipment is returned 
to service. A record of such tests and inspection shall be kept by the owner of the vehicle. 
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Annex A 
(normative) 

 
 

Garaging, repairing and scrapping of LPG fuelled vehicles 
 
 

A.1  Garaging and repairing of LPG fuelled vehicles 
 
Vehicles fuelled with LPG may be stored or serviced and repaired inside garages provided 
that the following conditions are observed: 
 
a) There shall be no leaks in the fuel system and the fuel tanks shall not be filled beyond 

the maximum filling level as in 2.2. 
 
b) Such vehicles shall not be parked within 3 m of sources of heat open flames or similar 

sources of ignition or near open pits unless such pits are adequately ventilated. 
 
c) LPG fuelled vehicles being repaired in garages shall have the container shut-off valve 

closed except when fuel is required for engine operation. 
 
d) Vehicles undergoing repairs involving welding or the application of heat, to any part 

within 2 m of the container, shall have the container removed from the vehicle. 
 
 

A.2  Scrapping of vehicles fitted with LPG equipment 
 
Any LPG container fitted to a vehicle shall be removed by an authorised person before 
disposal of the vehicle for scrap, and shall be separately disposed of by means adequate to 
ensure compliance with safe practice. 
 
NOTE.  If the container is to be scrapped it cannot be assumed that because the contents gauge shows 
the container to be empty there is no fuel in the container. There will always be combustible gas in the 
container until it has been effectively purged with inert gas or otherwise suitably gas free before any 
container can be considered safe for free disposal and it has to be so purged under competent supervision. 

 
 

A.3  Cylinder authorisation 
 
Cylinders which have been subjected to requalified, reconditioned or repaired by the 
manufacturer of the cylinder or by the repair facility authorised by the Department of 
Occupational Safety and Health (DOSH). 
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Annex B 
(normative) 

 
 

External inspection of fuel containers 
 
 

B.1  General 
 
Fuel containers shall be examined externally for rust scale damage and other physical 
defects. Protective paint plating or other coatings, and foreign matter shall be removed where 
necessary from the external surface of the fuel containers so that the surface can be properly 
examined. Particular attention shall be focus to the bottom of the fuel containers and to the 
junction of footring, shroud, body and bung, to detect corrosion and crack. In establishing the 
limit of the number of defects of the fuel container, the examiner shall take into consideration 
its length of service and the minimum wall thickness required by the specification to which the 
fuel container was fabricated. 
 
Where data is not available to establish the maximum wall thickness required by the 
specification then the actual thickness at an undamaged and uncorroded area of the fuel 
container may be taken in lieu. However, when a measured thickness is used as the basis, 
the fuel container shall also be tested to comply with the hydrostatic pressure test 
requirements. 
 
The terms set out in Table B.1 shall be used in assessing defects and the conditions which 
necessitate rejection of fuel containers. 
 

Table B.1. Defects and actions 
 

Defects Actions 
Bulge: A swelling of the fuel container 
wall. 

Fuel containers shall be condemned when a variation of 1 % 
or more exists in the measured circumference at any bulge. 

Burn: A localised heat-affected region 
of the fuel container wall caused by 
electric arc or high temperature flame 
impingement (e.g. oxygen-acetylene 
flame). 

To pass the fuel container, the surface shall be grounded 
smooth and if remaining cuts or pits are within the limits 
given in cut and pit defects of this table, re-heat treatment 
and hydrostatic test shall be carried out. 

Dent: A blunt impression where the 
surface material has not been 
penetrated. 

Fuel containers shall be condemned when the depth of a 
dent is greater than 10 % of the mean diameter of the dent, 
or the mean diameter of the dent is greater than 25 % of the 
diameter of the fuel container, or when the dent impinges on 
a weld and it exceeds 6.5 mm in depth. 

Dig: A sharp impression where the 
surface material has not been 
penetrated. 

Fuel containers shall be condemned when a dig on a fuel 
container is 75 mm or more in length or the wall thickness 
is less than 75 % of the minimum allowable wall thickness. 

Cut (gouge): A sharp impression 
where the surface material has been 
penetrated. 

Fuel containers shall be condemned when a cut on a fuel 
container is 75 mm or more in length or the wall thickness 
is less than 75 % of the minimum allowable wall thickness. 

Pit: Local corrosion which does not 
exceed 6.5 mm mean diameter and is 
not nearer than 85 mm to any other 
local corrosion. 

Fuel containers shall be condemned if the wall thickness 
under a pit is less than 50 % of the minimum allowable wall 
thickness or the remaining wall thickness is less than 1.1 
mm. Where the distance between adjacent pits is less than 
85 mm, treat as general corrosion. 
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Table B.1. Defects and actions (continued) 
 

Defects Actions 
Line corrosion: Corrosion in a line not 
wider than 6.5 mm at the surface. 
Occurs often at a junction with an 
attachment (e.g. footring). 

Fuel containers shall be condemned where the line corrosion 
is 75 mm or more in length or the wall thickness is less than 
75 % of the minimum allowable wall thickness. 

General corrosion: Any corrosion more 
extensive than pit or line corrosion. 

Fuel containers otherwise acceptable shall be condemned 
when the minimum wall thickness remaining under an area 
of general corrosion is less than 75 % of the minimum 
allowable wall thickness. 

Gas leakage: Any gas leakage through 
the fuel container or at the valve. Areas 
around the base of the fuel container 
are particularly susceptible to gas 
leakage. 

When a leak is suspected the fuel container shall be 
pressurised and submerged in a water bath or soapy water 
shall be applied to the area of the suspected leak. Areas 
around the base shall be particularly checked. 
 
Fuel container leaking in any part of the body of the fuel 
container shall be condemned. 
 
Fuel containers leaking due to damage or deformed neck 
threads shall be condemned unless satisfactory repairs can 
be made within the limits of the fuel container specification. 

Fire damage: Any damage to the fuel 
container resulting from a fire (e.g. 
charring or burning of the paint or other 
protective coat, burning or 
discoloration of the metal, warping or 
distortion, burning or melting of valve.). 

Fuel container shall be carefully inspected for evidence of 
exposure to fire. 
 
Fuel container which have been subjected to fire must be 
requalified, reconditioned or repaired by the manufacturer of 
the fuel container or by the repair facility authorised by the 
Department of Occupational Safety and Health (DOSH). 
 
If the protective coating on the fuel container is only 
discoloured from smoke or debris and it is found by 
examination that the coating is intact, the fuel container need 
not be considered to have been affected by the fire exposure 
and thus is not subjected to the heat treatment and retest 
requirements. 
 
Valves and safety devices on such Fuel container, however, 
should be examined to determine that they are functioning 
properly and should be replaced if necessary. 

NOTE. For procedures for visual inspection and requalification, reference can be made to 
Annex L, MS 830. 
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Annex C 
(informative) 

 
 

Drawing specification for filler valve and automotive LPG dispensing 
station filler nozzle 

 
 

 
Figure C.1. Filler valve (Half sectional view) 

Figure C.2. Filler nozzle in open position (Sectional view) 
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Annex D 
(normative) 

 
 

Test procedures for pressurised LPG carburetion components 
 
 

D.1  Vaporiser regulator 
 
D.1.1  General 
 
The vaporiser regulator is designed for use with automotive type LPG system. Liquid fuel 
enters the vaporiser regulator at a maximum pressure of 1 750 kPa. The fuel is warmed by 
heat conducted from the engine coolant. The pressure is reduced through a primary valve set. 
The fuel then expands through the secondary seat and is introduced into the engine intake 
system. An electrical or mechanical primer is provided for starting. Maximum operating 
pressure is 1 750 kPa. 
 
D.1.2  Tests to be carried out 
 
D.1.2.1  Hydrostatic strength test 
 
With the valve open and fuel outlet closed, the inlet of a representative sample of the vaporiser 
regulator is subjected to a hydrostatic pressure of 8 700 kPa. The pressure is maintained for 
1 min. The sample should withstand the applied pressure without rupture or leakage. 
 
D.1.2.2  Operation/endurance test 
 
A sample of the vaporiser regulator is connected to a source of air pressure at 700 kPa. A 
regulated vacuum source is connected to the vacuum fitting. Vacuum is maintained at 
approximately 7 kPa to 10 kPa of Hg. The device is cycled 100 000 times. The device should 
remain operable after 100 000 cycles. There should be no wear on the valves. 
 
D.1.2.3  Freeze test 
 
The water passages of a sample vaporiser regulator are to be filled with water and the unit 
placed in a freezer maintained at -35 °C for 24 h. The unit is examined for cracking of the 
water chamber immediately upon its removal from the freezer and after the unit is allowed to 
return to room temperature. There should be no cracking or rupture of the water chamber as a 
result of the freezing.  
 
D.1.2.4  Test on seats, diaphragms and gaskets 
 
D.1.2.4.1 Oxygen bomb test 
 
Representative samples are to be enclosed in an oxygen bomb for 96 h at 2 MPa 
oxygen pressure at 70 °C. When removed from the bomb, all samples should still be flexible 
and should show no deterioration as a result of exposure in the bomb. 
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D.1.2.4.2 Hexane immersion and extraction test 
 
The samples are to be immersed for 70 h in hexane at 26 C. The volume of the samples 
before and after immersion should be determined and the change in volume calculated. 
After removal of the samples, the hexane is to be evaporated and the weight extracted 
determined. 
 

Table D.1. Expected result of hexane immersion and extraction test 
 

Test process Diaphragms 
(%) 

Other parts 
(%) 

Volumetric swelling, 
not more than 

25 25 

Volumetric shrinkage, 
minus 

10 1 

Extraction, 
by weight 

15 10 

 
D.1.2.4.3 Heating tests on primer solenoid (if vaporiser regulator has electrical primer) 
 
A sample of the primer solenoid with a thermocouple inserted between the coil and the primer 
body is energised continuously for 24 h at a cycle rate of 10 s 'ON' and 30 s ‘OFF’. The 
unit should be operable after the test. 
 
 

D.2  Gasoline solenoid valve 
 
D.2.1  General 
 
These are electrically operated valves of the direct-acting type. When electrical power is 
interrupted to the solenoids, the valve closes and interrupts the flow of fuel. They are intended 
for automotive application usually at 12 V dc, 1.5 A. Maximum operating pressure is 200 kPa. 
 
D.2.2  Tests to be carried out 
 
D.2.2.1  Input test 
 
Representative samples of the electrically operated valves are connected to a rated source 
of supply, and the input measured by means of suitable instruments. 
 
D.2.2.2  Temperature test 
 
Based on the input measurements, the valve rated nominally 12 V dc is considered 
representative of the line. The valve is connected as intended in service and energised from 
a 12 V dc circuit. No fluid is circulated through the valve and the nominal ambient temperature 
is established as specified by the manufacturer. The operating temperature of the valve is 
measured by thermocouple and the solenoid temperature confirmed by change-of-resistance 
method. 
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D.2.2.3  Undervoltage operating test 
 
Following the preceding temperature test, the supply voltage is reduced to 80 % of rated 
voltage and the valve is operated by opening and closing the solenoid circuit while controlling 
fluid at maximum rated differential pressure. 
 
D.2.2.4  Overvoltage operation test 
 
Under the conditions of the temperature test. The supply voltage is increased to 110 % of 
rated voltage and the valve is caused to operate until constant temperature is observed on 
or about parts of the valve. Following this, the supply voltage is reduced to nominal rated 
value, 12 V dc and the valve is operated while controlling fluid at maximum rated differential 
pressure. 
 
D.2.2.5  Dielectric strength test 
 
While in a heated condition, the valve is subjected to a dielectric strength test potential of 
500 V applied for 1 min between current carrying parts and grounded metal. 
 
D.2.2.6  Deformation and external leakage test 
 
Following the endurance test, suitable pipe fittings are threaded into the inlet and outlet 
openings using turning forces as described below. The samples are then checked for external 
leakage while in the open position and with the outlet sealed using nitrogen at a pressure of  
1 to ½ times rated pressure. 
 

Table D.2. Turning forces 
 

Sample Connection size 
(mm) 

Turning force 
(kg/mm) 

1 9.5 3 200 

2 9.5 3 200 

 
D.2.2.7  Seat leakage test 
 
A sample of the valve is checked for seat leakage with pressures of 1.5 kPa air and 300 kPa 
nitrogen. The test is repeated with the valve connected to a suitable hydraulic system 
handling water at pressure of 1.5 kPa and 300 kPa. These tests are conducted before and 
after the endurance test described below. 
 
D.2.2.8  Endurance test 
 
While mounted in a 58 °C temperature and connected as intended in service the sample valve 
is operated 100 000 cycles at the rate of 6 cycles per minute while controlling water at 
rated pressure. 
 
D.2.2.9  Hydrostatic strength test 
 
Representative valves are subjected to a hydrostatic pressure of 5 times rated pressure while 
in the open position and with the outlet sealed. 
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D.2.2.10  Vibration test 
 
A sample is mounted in a test fixture in the vertical position it occupies when in normal use. 
The test fixture is then mounted rigidly to the vibrating platform of the vibration machine. The 
sample is then subjected to a vibration with amplitude of 5 mm and a frequency of 17 cycles 
per second. The sample is vibrated for a period of 48 h. 
 
D.2.2.11  Immersion test 
 
Sample valves are filled with hexane and allowed to stand for a period of 70 h after which 
the seat leakage test was repeated. 
 
 

D.3  LPG solenoid valve 
 
D.3.1  General 
 
These are fuel shut-off valves with strainers. They incorporate an electrically operated valve 
for control of the flow of LPG between the fuel container and first stage regulator. They are 
intended for automotive application at 12 V dc, 1.5 A. 
 
D.3.2  Tests to be carried out 
 
D.3.2.1  Input test 
 
Representative samples of the electrically operated fuel, shut-off valve is connected to a rated 
source of supply and the input measured by means of suitable instruments. 
 
D.3.2.2  Temperature test 
 
Based on the input measurements, the valve rated nominally 12 V dc, is considered 
representative of the line. The valve is connected as intended in service and energised from 
a 12 V dc circuit. A 300 mm length of tubing is attached to the inlet and outlet connections. No 
fluid is calculated through the valve. The nominal ambient temperature is established as 
specified by the manufacturer. The operating temperatures of the valve are measured by 
thermocouple and the solenoid temperature confirmed by change-of- resistance method. 
 
D.3.2.3  Undervoltage operation test 
 
Following the preceding temperature test, the supply voltage is reduced to 80 % of rated 
voltage and the valve is operated by opening and closing the solenoid circuit while controlling 
fluid at maximum rated differential pressure. 
 
D.3.2.4  Overvoltage operation test 
 
Under the conditions of the temperature test, the supply voltage is increased to 110 % of the 
rated voltage and the valve is caused to operate until constant temperatures are observed on 
or about parts of the valve. Following this, the supply voltage is reduced to nominal rated 
value, 12 V dc, and the valve operated while controlling nitrogen at maximum rated differential 
pressure. 
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D.3.2.5  Dielectric strength test 
 
While in a heated condition the valve is subjected to a dielectric strength test potential of 500 
V applied for 1 min between current carrying parts and grounded metal. 
 
D.3.2.6  Deformation and external leakage test 
 
Following the endurance test, suitable fittings are threaded into the inlet and outlet opening 
using turning forces as described below. The samples are then checked for external leakage 
while in the open position and with the outlet sealed using nitrogen at a pressure of 1 to ½ 
times rated pressure. 
 

Table D.3. Turning forces 
 

Sample Connection sizes 
(mm) 

Turning forces 
(kg/mm) 

1 9.5 3 200 

2 9.5 3 200 

 
D.3.2.7  Seat leakage test 
 
A sample of the valve is checked for seat leakage with pressures of 1.5 kPa air and 3 600 
kPa nitrogen. The test is repeated with the valve connected in a suitable hydraulic system 
handling water at pressures of 1.5 kPa and 1 to ½ times rated pressure. These tests are 
conducted before and after the endurance test described below. 
 
D.3.2.8  Endurance test 
 
While mounted in a 58 °C temperature and connected as intended in service the sample valve 
is operated at 100 000 cycle at the rate of 6 cycles per minute while controlling air at rated 
pressure. 
 
D.3.2.9  Hydrostatic strength test 
 
Representative samples are subjected to a hydrostatic pressure of 5 times rated pressure 
while in the opened position and with the outlet sealed. 
 
D.3.2.10  Immersion test  
 
Sample valves are filled with hexane and allowed to stand for a period of 70 h after which 
the seat leakage test is repeated. 
 
D.3.2.11  Vibration test  
 
A sample is mounted to a test fixture in the vertical position it occupies when in normal use. 
The test fixture is then mounted rigidly to the vibrating platform of the vibration machine. The 
sample is then subjected to a vibration with amplitude of 5 mm and a frequency of 17 cycles 
per second. The samples are vibrated for a period of 48 h. 
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D.3.2.12  Accelerated oxygen pressure aging test  
 
Samples of the synthetic rubber parts are subjected to an accelerated oxygen pressure aging 
test for 96 h in an oxygen bomb having a temperature of 70 °C with oxygen at a pressure of 
2 MPa. The samples are subjected to a visual inspection before and after the test. 
 
D.3.2.13  Immersion test no. 2 
 
Samples of the synthetic rubber parts are immersed for 70 h in hexane. The samples are at 
a room temperature of approximately 21 °C. The volume of the samples initially and at the 
conclusion of the test are determined by the water displacement method and the percentage 
change in volume calculated. 
 
 

D.4  Vacuum fuellock filter 
 
D4.1  General 
 
The vacuum fuellock filter is similar in operation to the LPG solenoid valve with strainer/filter. 
However, instead of an electric solenoid it is opened by the vacuum of the engine through the 
intake manifold. Just as the engine stops, the vacuum fuellock filter closes. 
 
D4.2  Tests to be carried out 
 
The tests to be carried out on the vacuum fuellock filter are exactly the same as those on the 
vaporiser regulator except for the freeze test which is not required for the vacuum fuelIock 
filter. The tests on seats, diaphragms and gaskets are also the same as those for the 
vaporiser regulator.
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