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The information in this Code of Practice is given in good faith and belief in its accuracy at
the time of its publication, but does not imply any legal liability or responsibility by the
Malta Resources Authority.

Users of this Code of Practice must give regard to any relevant legislation or authoritative
recommendations, especially to those which may have evolved subsequent to the date of
publication.

This guidance is not an authoritative interpretation of the Law, but if you do follow the
Guidance, you will normally be doing enough to comply with the Law.

Malta Resources Authority Officials may refer to this Guidance as illustrating good
practice.

Copyright subsists in all LP Gas Association publications as reproduced herein. LPGA
material is reproduced with the permission of the said Association.

The MRA reserves any right of exploitation in“any form and by any means of this

publication. No part may be photocopied or otherwise reproduced without prior permission
in writing of the Malta Resources Authority © MRA 2009.

Copyright ©2009

This Code has been prepared by the Malta Resources Authority in consultation with the
Malta Environment and Planning Authority (MEPA), the Malta Standards Authority (MSA),
the Occupational Health and Safety. Authority/ (OHSA), the Civil Protection Department
(CPD) and Enemalta Corporation (EMC).

Before publication, the contents of this document were sent out for wide consultation to all
stakeholders with an interest in the transportation, storage or use of L P Gas. Many of the
comments received have been incorporated in the document.

The aforementioned Authorities believe that the contents of this Code demonstrate good
practice in the L P Gas Industry and commend its use.
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Section 1: Introduction, Scope, Legal Requirement s
and References

1.1. Introduction

This Code has been prepared by the Malta Resources Authority in full co-operation
with the Malta Environment and Planning Authority, the Malta Standards Authority,
the Malta Transport Authority, the Occupational Health and Safety Authority, the
Civil Protection Department, the Building Construction Industry Department and
Enemalta Corporation for the guidance of those concerned. with the measuring of
liquid LPG volumes transferred.

In this Code the term LPG means butane and propane in accordance with BS
4250:1997 and mixtures thereof, including unodorised product, and. automotive
LPG in accordance with MSA EN 589:2008.

Related glossary of terms and abbreviations is given in section 1.4.

The text of this Code of Practice adopts the recommendations of MSA EN, BSI,
CEN and I1SO for the presentation of numeric values. The thousand separator
is therefore a space (e.g. one million is represented as 1 000 000) and the
decimal separator a comma (e.g. one point five is represented as 1,5).

Note: The register of any meter may use either this system or the more usual
system used for other fuel metering systems and detailed in OIML (International
Organisation of Legal Metrology) document R117.

1.2. Scope

This Code describes the measuring systems associated with the transfer of LPG at
flow rates above 80 litres per minute primarily between mobile equipment and fixed
LPG storage by weight and by volume. It covers:

systems to measure the quantity of LPG delivered from road tankers into fixed
storage, for.example at consumer premises;

systems to measure the quantity of LPG delivered from fixed storage into
mobile equipment such as tankers.

It does not cover:

installations dispensing LPG as a road vehicle fuel (refer to Code of Practice
D4);
ship to shore LPG transfers.
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1.3.

1.3.2.

1.3.3.

1.3.4.

Legal Requirements

1.3.1. Prescription

When measured volumetrically, LPG is not currently prescribed in Regulations, so
meters and fuel metering systems are not subject to the requirements for type
approval, sealing and specific calibration in the Metrology Act 2002.

It is of paramount importance that sale by volume metering.be fair and reasonable.
In any action taken, the courts and the Malta Standards-Authority should consider
each case on its own merits.

The Malta Standards Authority - National <Metrology - Services have the
responsibility to carry out surveillance of metering system performance.

Whilst currently there is no legal requirement to seal LPG meters, sealing is an
effective way to establish traceability’as well as determining whether fraudulent
activity may have taken place.

Sale by weight/mass

Equipment for selling of LPG by weight/mass requires type approval under the
Weighing Equipment (Non-Automatic Weighing Machines) Regulations 1988 and
the Non-automatic Weighing Instruments Regulations 2000. [Metrology Act 2002].

This applies even when automatic calculation is used to give a final measure in
volume.units (e.g. Coriolis meters).

Measuring Instrument Directive (MID)

The MID may allow for the technical requirements of LPG fuel metering systems to
permit EC type approval. However, subsidiarity allows the Maltese Government to
prescribe or not to prescribe. The Measuring Instruments Directive will come into
force on the 30™ October 2006. It covers a number of instrument types, including
gas meters. Any prescription would not be retrospective and if prescribed there
would be a period-of notice before coming into force.

International Documents
(a) International Organisation of Legal Metrology (OIML) R 117 (Edition 1995 (E))

This international document is for "Measuring systems for liquids other than water"
and should form the basis of any future standards and codes. Items specified in
the OIML document and included in this Code are shown in italics. It is
recommended that this information should be used as a basis for metering
systems intended to be used for resale to the general public.
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1.3.5.

1.4.

141

1.4.2

1.4.3

1.4.4

145

1.4.6

1.4.7

3

(b) European Committee for Standardisation (CEN)
A series of European Standards may include provisions for dispensing of LPG.
Construction

Any meter or metering system may be subject to, and therefore need to
demonstrate compliance with, other Regulations. Attention is particularly drawn to:
The Pressure Equipment Regulations 2002 (L.N. 48.0f 2002)
The Product Safety Act 2001
The Work Equipment (Minimum Safety and Health Requirements) (L.N. 282
of 2004)
The Pressure Systems Safety Regulations 2000.

Definitions and Abbreviations

Accuracy: The error of the meter under test established from a comparison with a
reference standard. (Also see Maximum Permissible Error.)

(Accuracy can be defined in a number of different ways, none of which has gained
universal acceptance. One definition is based on total uncertainty of a single
measurement as calculated from a _.combination” of the measured random
uncertainty and the estimated systematic uncertainty. Since the latter can only be
estimated, the.exact determination of accuracy is impossible.)

Accuracy class: . Class of measuring instrument that meet certain metrology
requirements that are.intended to keep errors within specified limits.

Additional device: A part or device, other than an ancillary device required to
ensure correct measurement or.intended to facilitate the measuring operation.

Ancillary device: A device intended to perform a particular function directly
involved.in elaborating, transmitting or displaying measurement results.

Automatic Temperature Compensator (ATC): This is a mechanism, either
mechanical or electronic, which adjusts the indicated volume reading automatically
for variations'in the liquid temperature and shows the equivalent volume at a
reference temperature (15C).

Flow-rate: This is the range of flow-rates over which a meter is known to perform
reliably. It should be specified by the meter supplier or manufacturer. It may take
the form of quoting the maximum flow-rate and a turndown ratio or simply the
maximum and minimum recommended flow-rates.

Hose Dilation: The increase in internal volume of the hose when it is subjected to
an increase in internal pressure.
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1.4.8

1.4.9

1.4.10

1411

1.4.12

1.4.13

1.4.14

1.4.15

1.416

1.4.17

1.4.18

1.4.19

Indicated volume: The figure shown on the meter/metering system.

Linearity of Meter: The horizontal band within which the calibration curve fits over
the operating flow range of the meter/metering system.

Maximum permissible error:  The maximum error allowed in the meter under test
when proved under specified conditions. (See Accuracy).

Measurement system (metering system): A system which.comprises the meter
itself and all the ancillary devices and additional devices:.

Meter error: The difference between the true volume delivered and the indicated
volume.

Absolute error: The result of a measurement minus the true value of the
measurement.

Relative error: The absolute error of measurement divided by the true value of the
measurement.

Note: The IP definition is: The difference between the true volume of liquid passed
through a meter and the volume indicated by it. The true volume is defined
as that determined by the reference standard.

Meter Factor: A‘number obtained by dividing the quantity of liquid indicated on a
reference standard by the quantity indicated by the meter under test.

Meter Measuring System:..Includes all components from the inlet connection of
the metering system to the discharge point of the hose end nozzle.

Meter under test (MUT): The meter whose accuracy is to be determined.
MID: The European Union's "Measuring Instrument Directive".

Minimum measured quantity of a measuring system: The smallest volume of
liquid for which the measurement is metrologically acceptable for that system.

Minimum specified volume deviation: The absolute value of the maximum
permissible error for the minimum measured quantity of a measuring system. This
should not exceed the allowable error on the minimum measured quantity and
typically would be 1 % of 5 litres.

Point of Sale: The indicator that is used as the basis for the sale of product and
agreed between the vendor and the purchaser. It would normally be the primary
register of the measuring system.
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1.4.20

1.4.21

1.4.22

1.4.23

1.4.24

1.4.25

1.4.26

1.4.27

1.4.28

1.4.29

1.4.30

5

Point of transfer. The point at which the liquid fuel becomes the property of the
customer.

Price indicator: An indication on the display which automatically computes the
cost of the LPG being delivered and is used to charge the purchaser.

Primary Delivery Measure: A precision device traceable to national standards
calibrated to deliver volumetrically a known quantity of liquid, and used to calibrate
the reference standard.

Proving: The process of deducing the errors of the meter under test (MUT) at a
given pressure, temperature and flowrate for a given liquid and, if necessary,
adjusting the meter so that its error lies between defined limits. Proving is part of
the overall test procedure for the meter measuring system as described in this
document.

Proving device: A meter or metering system, which has a defined accuracy, which
is used to check or calibrate another measurement system.

Random Uncertainties: These uncertainties are caused by small, independent
influences, which prevent a repeated measurement from giving an identical reading
although the true value remains the same. These random uncertainties are
amenable to statistical analysis.

Reference Standard: A reference meter or proving tank calibrated by means of a
primary delivery measure and used toprove a truck mounted meter.

Reference ~Temperature: As the volume of LPG changes with changing
temperature, it is sometimes necessary to correct a volume measurement to reflect
what that volume would'be at a reference temperature.

In'Malta a reference temperature of 15°C is used. Petroleum Measurement Tables
are available to convert volumerat a measured temperature to the volume at this
reference temperature.

Repeatability: The measure of agreement between meter errors obtained for a
number of successive proving runs under identical operating conditions, expressed
as the difference between the maximum and minimum percentage error.

Resale (Direct selling to the public): A transaction (buying or selling) of
quantities of liquids whose settlement is associated with indications provided by a
measuring system any of the parties having access to the place of measurement
and one of them being a consumer (purchaser).

Resolution: The smallest change in the quantity measured to which the instrument
will react with an observable change in an analogue or digital indication.
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1.4.31

1.4.32

1.4.33

Systematic Uncertainties: These exist as a positive or negative bias in the
measurement from the true value. Typically, they can result from wrong initial
calibration, wrong instrument temperature coefficient, consistent non-representative
sampling, etc. Normally, they are considered to be constant with time but can vary
with the level of measurement.

Testing: The process of establishing that all components within the meter
measuring system are operating satisfactorily.

Uncertainty : This is a statistical measure of the confidence in the accuracy of
calibration of a device. The interval within which the true value of the measured
quantity can be expected to lie with a stated probability. It is worth noting a
fundamental difference between error and uncertainty, which is that the error is by
definition unknown, whereas the uncertainty may be estimated.

1.5. References

This Code of Practice incorporates by dated or undated reference, information
from other publications. These are listed in Appendix E. For dated references,
subsequent amendments to or revisions of any of their publications apply to this
Code of Practice only when incorporated in it by amendment or revision. For
undated references the latest edition of the publication referred to, applies.
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Section 2: Measurement by Volume

2.1

2.2.1

2.2.2

2.2.3

224

7

Meter Measuring Systems
General

For reliable and accurate measurement it is essential that the system incorporating
the meter is correctly designed, with full consideration being given to:

(@) pump capacity and flow characteristics;

(b) line sizes for liquid flow and vapour return;

(c) pressure loss, before, in and after the metering unit;

(d) differential pressures;

(e) range of flow-rates;

(f) other pertinent criteria of the system, e.g. typical volume to be delivered.

Note: The flow-rate may be affected by:
the design of the storage vessel or tanker, valves and pipework;
the pressure in the storage vessel or tanker;

ambient temperature;
pump and system design.

Volume delivered should be temperature compensated to 15°C.
Accuracy
The-accuracy of the metering may be affected by not only the design of the
metering/display unit but also by the volume dispensed and flow-rate during the
delivery. Any metering system should meet the maximum permissible error
requirements across the range of flow-rates specified by the manufacturer for
deliveries above the minimum measured quantity.
Installation design
A simple metering circuit is shown in Appendix A.
Meter selection
When selecting a meter the following information is required from the supplier;

(@) Minimum measured quantity;

(b) Measuring range limited by the minimum flow-rate and the maximum flow-
rate; (OIML specifies that the ratio between the maximum flow-rate and the
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minimum flow-rate shall not be less than 5. The accuracy class shall be
1.0)

(c)  Maximum pressure of the liquid

(d)  Minimum pressure of the liquid

(e) Maximum temperature of the liquid

) Minimum temperature of the liquid

(g) Confirmation meter is designed for measuring liquid LPG;

(h)  Linearity and repeatability over the operating range.

This information is essential for matching:

pump characteristics;

pipework design;

system flow-rate;

maximum and minimum differential pressure generated by the pump.

For fuel metering systems which have electric/electronic components the supplier
should also provide:

electrical apparatus for hazardous area diagram;

electrical installation circuit diagram;

electrical installation instructions;

details of external components required - e.g. circuit protection etc.

2.3 Essential System Components

23.1

2.3.2

2.3.3

General

The following.items are required in a metering system. When these are fitted into
a- metering system then additional items may be required which are not directly
related to the metrology.

Strainer

A strainer.installed to protect a pump may not protect a mechanical meter. A
separate meter inlet filter not coarser than 125 microns should be installed in order
to prevent debris entering the meter casing causing premature wear or damage to
the meter measuring chamber and/or other components. The filter is often
incorporated within the vapour eliminator body.

Vapour Eliminator (OIML: "Gas separator”)

A vapour eliminator is an essential part of a metering system. The contents of inlet
pipework are likely to partially vaporise when the pump is not running. A liquid line
that is buried in relatively warm ground may do the same thing during the winter
months. In either case, the pressure developed by the pump will probably not be
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234

2.35

2.3.6

9

adequate to collapse all the vapours which have formed. Some means must be
provided to remove the vapours from the liquid before measurement takes place.

A typical vapour eliminator consists of a chamber situated before the measuring
unit with an orifice at the top through which vapour returns to the vapour space of
the storage vessel. The orifice may be a constant bleed type or may be fitted with a
float operated valve mechanism which opens to release the vapour and closes
when the chamber is full of liquid.

(OIML specifies a volume depending on the pipework length.) The volume of the
eliminator should not be less than 3% of the volume delivered by the pump in one
minute at maximum flow.

Return pipework

The pipework from the vapour eliminator should return directly to the storage
vessel or tanker and should have large. enough. bore to prevent excess back
pressures being induced. (OIML requires the separator pipe to return to the vapour
space of the vessel or any condenser vessel.)

Where the return pipework is also used for liquid return during calibration then the
pipework diameter should be adequately sized to prevent the generation of
backpressures during calibration as this could affect the meter performance.

(OIML requires that "Closing the valve on the vapour return line shall automatically
result in stopping the delivery or preventing the start of the next delivery".)

For the majority. of meters this is achieved by the vapour eliminator return also
being connected to the differential valve sensing point.

Meter

The meter design should take into account the low viscosity and low lubricity of
liquid LPG and be constructed of materials suitable for use with liquid LPG. The
design. of the metering components should ensure the required accuracy is
obtained over the specified flow and pressure ranges.

Any adjustments which could affect the indication or the accuracy of the quantity
delivered shall be capable of being sealed on the meter and/or the system
components.‘For electronic calibration controls this shall require encryption.

Differential Valve (OIML: "Pressure maintaining device”)

The differential valve should be placed after the meter to ensure that sufficient
pressure is maintained in the measuring chamber during delivery in order to
prevent vaporisation leading to inaccurate measurement. With sufficient pressure
established, any possible low pressure conditions downstream from the meter
cannot cause vaporisation of the LPG in the measuring chamber.
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2.3.7

2.3.8

The differential valve should maintain pressure in the meter above the vapour
pressure in the vapour eliminator return connection during delivery. A connection
between the differential valve sensing point and the vapour eliminator return may
be provided. Depending on the design, the differential pressure setting is usually in
the range 0,5 to 3,5 bar, consequently LPG cannot be dispensed through a meter
until pump pressure is applied.

(OIML requires the differential pressure to be not less that 1 bar.)

Note (1): Some meters require the differential valve to' provide sufficient
additional backpressure to make the .constant bleed type vapour
eliminator function properly. Therefore, these differential valves may be
equipped with an adjustable spring tension.

Note (2): Differential valves provide an important secondary safety function by
preventing significant flow, unless the pump is running.

Register (OIML: "Indicating device”)

The register should include a volume indicator with a re-set to zero facility plus a
totaliser to record the total volume of liquid that has passed. through the measuring
chamber.

(OIML defines an indicating device .as a part of the meter which displays
continuously the-measurement results.)

The minimum height of the figures of the volume indicator shall not be less than
10mm.

Theregister may either be mechanical or electronic.

The register may also incorporate a related price indication device, when the
minimum height of the figures'is 4 mm.

Automatic temperature compensation (ATC)

Note: A liquid meter measures the liquid at the temperature of the product as it
passes through the meter. Liquid LP gas has a high coefficient of
expansion, about 1.6 per cent for every 5 °C variation in temperature. If
the liquid passes through the meter at a temperature different to the
reference temperature (normally 15 °C) the difference can be significant
unless some form of compensation is made. The temperature compensator
may take the form of an adaptor fitted between the measuring chamber and
register head which measures the temperature of the liquid as it enters the
meter and automatically compensates for variations in the product
temperature to correct the measured volume to the reference temperature.

10
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2.3.9

A facility for automatic temperature compensation should be included.

The volume indicated on the display should be equivalent to the volume dispensed
if the LPG temperature had been at the reference temperature of 15 °C. The
register should be clearly marked stating that the volume is corrected to 15 °C.

Note: This has the effect of indicating a lower volume dispensed when the liquid
temperature is higher than the reference temperature and vice-versa.

Marking

The meter and/or metering system should be legibly and indelibly marked with at
least the following:

(@) manufacturers identification;

(b) type number;

(c) serial number;

(d) maximum flow-rate;

(e) minimum flow-rate;

() maximum working pressure;

(g9) any mandatory certification mark (e.g. CE mark).

2.3.10 Documentation (also see 2.1.4)

In addition to information required by the Pressure Equipment Regulations 2002
(L.N.48 of 2002)-and the Equipment and Protective Systems for Use in Potentially
Explosive Atmospheres Regulations (L.N. 372 of 2002), each meter and/or
metering system. should be supplied with:

(a) installation instructions;

(b)" operating instructions;

(c) zoning diagram;

(d) details of any equipment necessary to operate the unit (e.g. remote
operating device, printer).

2.4 Optional System Components

24.1

24.2

11

Manual valves

Suitably positioned isolation and bleed valves should be included for the safe
maintenance and testing of the meter.

Inlet Check Valve

Meter assemblies may be fitted with a check valve either before or after the vapour
eliminator. This check valve is intended to prevent the possibility of reverse flow if
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243

244

245

2.4.6

2.4.7

248

the pressure in the meter builds up or when the pump has been stopped. (OIML
requires a non-return valve between the gas elimination device and the meter.)

Temperature sensor (OIML: 'Thermometer well”)

Any temperature sensor should be fitted as close as practical to the measuring
chamber. The design should accurately sense only changes in LPG temperature.

Pressure measuring device

OIML requires that provision be made for fitting a pressure measuring device
between the meter and the pressure maintaining device.

Limiting device

For meters and/or fuel metering systems.with electronic indicating devices OIML
requires that when the flow is stopped by emergency means and a predetermined
delay is exceeded, the current delivery shall be stopped and the next delivery shall
be preceded by a reset to zero.

Calibration return connection

Any connection used during calibration-should return any LPG to the vessel. It
should be suitably sized and located at a position where it will not interfere with the
correct and accurate operation of the metering system.

Fuel monitoring systems

The attachment of fuel monitoring systems, to provide automatic control and
recording of the LPG< dispensed and withdrawn from the system, should not
degrade the accurate operation of the dispensing system. If used for "point of sale"
transactions the system must comply with any appropriate metrology regulations.

Ticket Printing Device

Some register heads may be fitted with a ticket printing device which on
completion of. delivery, gives a printed record of the quantity recorded on the
register head. The accumulative type head mechanically prints on the ticket the
reading at the start of the transfer and again at the finish. The actual quantity
delivered can be calculated from these two figures.

The 'zero start' head operates by imprinting zero at the start of delivery and the
quantity delivered upon completion.

The ticket printer should be fitted with means to prevent the ticket being withdrawn

until delivery is complete and capable of providing an individually printed ticket for
delivery to the recipient.

12
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2.4.9 Pre-Set Counter

These units allow a pre-determined quantity to be automatically delivered and
works in conjunction with a pre-set valve fitted downstream of the metering
chamber. Normally, near the end of delivery a dwell period is employed where the
pre-set only partially closes the valve, so that precise final zero shut-off can be
obtained.

2.4.10 Key-Lock Totalisers

These are mainly used for self-service applications and provide an automatic
record of the product withdrawn from the system by individual driver, vehicle or
account.

2.4.11 Remote Indicators

13

These units are used in circumstances where control and monitoring of the
metering system is desirable from either a remote or centrally located position.
Remote indication allows a single operator to observe and even control such
functions as product selection, product quantity, registration and printing of product
delivered as well as remote operation. of the pumping.and valve control to the
metering system.

Normally the signals.are electro-mechanically transmitted/received and therefore
essential in any metering system using remote indicators for the electrical power to
be from a common source and immune from other outside electrical interference.
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Section 3: Sale of liquid LPG by Volume

3.1

3.2

3.3

3.4

3.5

3.6

Units of measurement

Volume indication shall be in litres.

Maximum permissible error

The maximum permissible error (tolerance) of the indicated velume should be:

Initial verification or immediately after repair of the measurement | £+ 1 %
system
"On site" checks and/or calibration not.requiring repairs and/or | + 2%
modifications to the LPG meter or seals to be broken

A minimum volume must be specified for the meter.system. When measuring from
this minimum volume to twice the minimum volume, permitted errors are twice the
above figures. However there is always some uncertainty when carrying out test
measurements and this should be taken into account at low volumes.

Repeatability

Where more than one proving run is’ carried out under the same operating
conditions the range of meter errors should not exceed 1 %.

Zeroing

The register's volume (and price to-pay indicators - when fitted) shall be re-set to
zero befare delivery commences. If this cannot be carried out automatically by
removal of the nozzle, a "Re-set to zero before delivery " notice should be
prominently displayed.

Indication

The register shall‘be advanced only by discharge of the product. For electronic
displays loss of power for up to 15 minutes should not result in a loss of the volume
indication.

Hose dilation

The increase in the internal volume of a hose when subjected to internal pressure
should not exceed the minimum specified volume deviation.

14
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3.7 Nozzle

OIML requires the construction of the nozzle shall be such that, at the moment of

coupling or uncoupling, the loss of liquid does not exceed the minimum specified
volume deviation.

15
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Section 4: Volumetric Meter Proving

4.1

4.2

4.3

4.4

4.5

4.6

4.7

Methods

Three methods of proving are currently in use:
(@) Volumetric prover;
(b) High accuracy positive displacement meter;
(c) High accuracy mass flow meter.

Appendix B gives details of site proving methods.
Uncertainty

The uncertainty in the calibration of the reference standard shall not exceed 0,2%
including the uncertainty of each step‘in the traceable chain up to the National
Standard. (This is five times better than the maximum permissible error of the
meter being proved).

Repeatability

The repeatability of the reference device shall be within 0,2% at a nominal 50 litres
delivered.

Method selection

The method selected must be suitable for the installation being proved. It must
take into account and be able to.establish the typical flow-rates in service.

Proving flow-rates

Proving should be carried out at both the maximum flow-rate of the installation and
at a flow-rate as near as practicable to 20% of the meter's maximum flow-rate.
These flow-rates should be recorded.

Temperature compensation

The procedure must take into account temperature compensation. This is usually
by proving both without and with the compensation system in service.

Repeat proving

Should it be necessary to alter the calibration setting of the meter, the adjustment
should be recorded and the proving repeated.

16
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4.8 Procedure and Safety Method Statement

The proving procedure must be suitable for use in the area to which it is to be
used.

A written method of operation should be prepared by the MSA, submitted to the
client, and followed.

Note: Procedures must allow for "warming up" of any. electronic equipment,
stabilisation of temperatures, pressures and flow-rates:during the proving.

17
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Section 5: Maintenance of Liquid Volume Meter

5.1

5.2

5.3

5.4

5.5

Measuring Systems
Only competent persons can carry out the following checks.
Routine Inspection

All metering systems should be inspected by an engineer as described in Draft
Legal Notice: Bulk Liquefied Petroleum Gas (Installation and Use) Regulations
2009 at regular intervals, not exceeding two years. Particular attention should be
made to the following:

Iltem Instruction
(a) Hoses Check for Leaksand Deterioration
(b) Valves Check for Leaks and Deterioration
(c) Pipework Check for Leaks and Deterioration
(d) Strainers Clean or.replace
(e) Meter Chamber Refer to Manufacturer's recommendations

Hoses and Fill Connections

Hoses should be inspected in accordance with. MRA LPG Code of Practice D1. Fill
Connections should be visually examined daily when in regular use for damage
and correct operation. Faulty equipment should not be used.

Meter Maintenance

Any maintenance of the meter and- its ancillary equipment should be carried out in
accordance with the Manufacturer's instructions. The person responsible for the
metering system should be made aware of any maintenance required and the
frequency of maintenance.

Meter Calibration

Calibration should take place at regular intervals. It is recommended that this
period does not exceed one year.

Metering systems should be traceable to recognised National Standards.
Electrical Maintenance

Electrical maintenance should only be carried out by a competent electrical
engineer.

18
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Section 6: Measurement by Weight

6.1

6.2

6.2.1

6.2.2

6.2.3

19

General

A number of techniques are available for measuring LPG transfers by weight:

Using a stamped and tested weighbridge preferably located at the
customer's premises. Where the weighbridge is not at the customer's
premises the method of measurement in section 6.2 may be used subject
to an agreement that the seller's method of measurement of quantity shall,
for the purpose of the accounts, be accepted by the buyer but the buyer
shall have the right to be represented at the taking of the measurements in
order to check them if he so desires.

Using an onboard weighing system<which' may incorporate appropriate
computer software systems to allow delivery in volume units and which
should be treated as a volume measuring system.

Using a 'Coriolis' meter which measures’ mass transfer but which by
simultaneously recording specific gravity. of the fluid can also‘give an output
in volume units. Such meters need to be installed in a similar way to
systems measuring directly by volume and should be treated as volume
measuring systems covered by Section 2 of this Code.

Using a Weighbridge not at the Customer's’'Premi  ses
Preparation

The fuel tank(s) of the vehicle should be filled.

Loading

The following loading procedure. should be adopted:
(i) load the vehicle to the correct capacity;
(ii)». seal the fuel tank (for transaction monitoring)
(i) proceed to a weighbridge and weigh the vehicle to obtain the gross vehicle
weight.

Discharging

The following loading procedure should be adopted:
(i)  contact the customer and agree delivery;
(i)  on completion, driver obtains customer's signature for acceptance of load,
(i)  break the seal and carry out delivery
(iv) on return to the terminal, re-fill the vehicle fuel tank(s);
(v) re-weigh the vehicle to obtain accurate tare weight.
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6.2.4 Documentation

The delivery note should be made out at the Terminal and should show:
(i) the Grade;
(i)  the gross weight (6.2.2.(ii))

The customer should then sign for the load.

The driver re-fuels and re-weighs on return and records the tare weight (6.2.3(iv)).

The invoice should then be raised and sent to the.customer, showing the actual
weight delivered.

20
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Section 7: Sale of LPG in accordance with the Metr  ology

7.1

7.1.1

7.1.2

7.2

7.2.1

7.2.2

7.2.3

7.2.4

7.2.5

7.3

7.3.1

7.3.2

7.3.3

7.3.4

21

Act 2002

General

Metered deliveries of LPG will normally be made in litres. The accuracy of metered
deliveries should be within + 1 %.

Deliveries of LPG by weight shall be made using a system tested in accordance
with the Metrology Act 2002.

Fixed Installations for Dispensing into Permane . ntly-mounted
containers on road vehicles and other mobile equipm ent.

All deliveries shall be metered by a system specified in Section 2 of this Code.

The position of the meter shall be such that the‘complete operation is visible to
both the operator and the customer.

The register or dial indicator shall be re-set to zero before delivery commences. If
this is not carried out automatically by an interlock device, a "re-set to zero before
delivery " notice shall be prominently displayed:

Where a ticket  printing. mechanism is fitted, /it shall be used to provide an
individually printed ticket of the delivery to the customer.

The meter indicating mechanism shall be advanced only by discharge of the
product.

Road Tanker Metering System

All'deliveries shall be metered by a system specified in Section 2 of this Code.
The meter shall be conspicuously marked with:

(@) the minimum and maximum designed flow rates;
(b) an indication that it is temperature compensated.

The meter shall incorporate a totaliser.

Metering systems shall be provided with an individual sales indicator which must be
re-set to zero before delivery commences and shall be advanced only by discharge
of the product. If this is not carried out by an interlock device, a "re-set to zero
before delivery " notice shall be prominently displayed.
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7.3.5

7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

7.4

7.4.1
7.4.2
7.4.3

7.4.4

7.5

7.5.1

It is recommended that metering systems incorporate a ticket printing device which
shall be used to issue to the customer a ticket indicating the quantity of product
delivered or two numbers from which this may be calculated.

Means shall be provided to prevent the ticket from being withdrawn until the
delivery is completed.

The vehicle shall not be driven with a ticket in the printer.

The seller shall inform the customer, on request, of any correction factors used to
calculate the quantity delivered.

Where possible, the customer should be given.the opportunity to observe the
delivery.

The customer's vessel should be fitted .with a contents gauge to enable the
customer to check that the delivery has been made.

Bulk Deliveries by Weighing of Road and Rail Ta  nKers

Weighing shall be carried out on a weighbridge as described in Section 6.
There shall be both gross and tare weighings.
If possible, the delivery of split loads shall be avoided.

Records such as the date, the time and the place of all weighings shall be written
down and retained for a period of 24 months.

Disputes
In the event of a dispute between the seller and the buyer concerning the quantity

delivered, reference is to be made to the Metrology Directorate for it to investigate
as necessary.

22
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Appendix A: Typical Schematic
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Appendix B: Site Proving Methods

B.1 General

B.1.1 The proving device should be suitable for measuring liquid LPG and meet the
following requirements:

Flow-rate A flow rate appropriate to the meter being
checked, with an uncertainty better than
+ 0,2% of indicated readings.

Typical proving run At least one minute's flow at each proving
flow rate

Temperature resolution 1,0<C

Pressure indication + 0,25 bar

B.1.2 The proving device should be designed so that it can operate safely at any site
where it is to be used.

B.1.3 The proving device should ensure that neither condensation of vapour nor
vaporisation of liquid occurs in'the meter during proving:

B.1.4 The proving device should be capable of proving.fuel metering systems both with
and without temperature compensation. For fuel metering systems fitted with
automatic temperature compensation, the proving method should take this into
account.

B.1.5 The results of proving should be recorded and this record should include:

the site;

identification of metering system under test;
test procedure;

result of tests;

volume proved and flow-rate;

volume accuracy;

temperature;

pressure.

24
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B.1.6 A continuous record of proving "as found" errors should be maintained for the

proving device. Any step change in recorded errors will require recalibration of
the proving device.

B.1.7 A summary record of "as found" and "as left" errors should be maintained for each

meter/metering system.

B.1.8 The proving device should be calibrated against a standard traceable to a National

Standard at periods not exceeding 12 months.

B.2 General Method

B.2.1 To test the accuracy of a meter/metering system; at least two runs should be carried

out at the "Normal" flow-rate and at least one at.a "Low" flow-rate (approximately
20 % of the maximum flow rate of the metering system). These flow-rates should
always lie within the minimum and maximum flow-rates of the meter under test.

Sufficient LPG should be passed through the measurement system before
proving to ensure the temperature and pressures are stable.

For the proving to be considered satisfactory the maximum permissible error
must be achieved for both sets of tests (see 3.2).

B.2.2 The "Normal" test must be made at the‘maximum discharge rate developed under

the conditions-of installation.

B.2.3 The "Low" test carried out at a minimum discharge rate of either:

50%.of the maximum discharge rate developed under the conditions of the
installation, or

the minimum stated discharge rate of the liquid meter. (This should
be 20% of the maximum flow-rate of the meter) whichever is less.

B.2.4 Temperature compensation systems should be activated throughout the test.

B.3 Volumetric Prover

B.3.1 General

25

This method uses a volumetric prover to compare the actual volume delivered
with the volume indicated on the metering system. During the test, a vapour
return line is used, so that neither condensation of vapour nor vaporisation of
liquid occurs in the prover during the test, the liquid merely displacing an equal
volume of vapour in the prover.
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See Appendix E for details of a prover.

B.3.2 Typical Procedure

(1)
(@)

3)

(4)

()

(6)

(7)

(8)

Connect metering system discharge line to the prover inlet connection;

Connect the vapour return line from the prover to the vessel vapour
connection supplying the liquid to the meter;

Open all valves in the vapour return line and allow pressures to equalise in
the prover and supply vessel;

Open all liquid line valves and use pump to fill prover through the meter to
the upper neck of the prover. This is' to"wet" the prover and it? tends to
equalise temperature in the supplyvessel, metering system and prover;

Check the prover is level and that the thermometers in the prover and
metering system are reading satisfactorily;

Record the vessel supply pressure. Any significant changes in pressure
during the filling or emptying.of the prover indicate some fault in the set-up,
which must be rectified before the test is completed;

Discharge the prover to the bulk supply vessel until the liquid level is just
below the "zero" graduation mark on the prover,;

Adjust the liquid level in the prover to the “zero” graduation mark.

B.3.3 “Normal” Test

(1)
(2)
3)
(4)

(5)

(6)
(7)

Zero the meter;
With the pump operating, quickly open valve on meter discharge line;
Record the meter temperature immediately before the test run, when the
prover is approximately half full, and immediately after the test run. The
test duration should be timed to establish the rate of flow;
When the liguid level reaches the top graduation mark, close the meter
dischargeline valve and stop the pump;
Make a record of:

(@) The meter reading;

(b) The meter temperature;

(c) The prover temperature;

(d) The prover pressure;

(e) The height of the liquid level in the upper neck of the prover

above the datum mark.

Discharge the prover to the supply level;
Repeat the “normal” test, as above.

B.3.4 “Low” Test

26
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B.4

This test is conducted in the same manner as the “normal” test above, with the
rate of flow through the meter controlled to the prescribed rate by adjustment of a
suitable valve.

High accuracy volumetric flow meter

B.4.1 General

B.4.2

27

This method uses a high accuracy positive displacement flowmeter to compare
the actual volume delivered with the volume indicated on the metering system
under test.

These are usually calibrated on gas oil, kerosene or gasoline." A calibration factor
is used to account for the lower viscosity of LPG.

Temperature and product density corrections are ‘applied to the flow meter
indication to achieve the volume delivered.

Typical Procedure

(a) Connect metering system nozzle to flowmeter inlet;

(b) Connect flowmeter return to metering system return or directly back to vessel;

(c) Connect any vapour eliminator connection;

(d) Note metering system totaliser reading;

(e) Pressurise pipework and check no leaks;

(f) Run 30 litres through flowmeter, then turn on power to flowmeter;

(g) Run liquid through metering. system until temperature going through flowmeter
steady within +0,5°C;

(h) Close flowmeter return valve;

(i) Zero the metering system and flowmeter;

(j) - Start metering system and open flowmeter return valve;

(K) Note the flow-rate;

(D Run 30 litres liquid through, then close the flowmeter return valve;

(m) Record:

Metering system reading;
Flow meter reading;
Temperature;

Pressure.

(n) Repeat test;

(o) Repeat tests with flow at " low" flow-rate;

(p) Providing the metering system reading and the flowmeter reading are within 1
% on both tests, this is acceptable;

(q) Close vapour return valve (which should be on the metering system side of the
return pipework and confirm that the metering system does not allow flow),
reopen return valve;

(r) Note metering system totaliser figure;
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B.5

(s) Disconnect metering system nozzle nom flowmeter inlet, position in metering

system nozzle holder;

(t) Disconnect flow meter outlet nom metering system return;
(u) Disconnect flow meter vapour balance.

Mass Flowmeter

B.5.1 General

This method uses a high accuracy "Coreolis" flowmeter to compare the actual
volume delivered with the volume indicated on‘the metering system under test.
The mass flow transmitter continuously measures process.mass, temperature
and density and then indicates a volume based on the calculation:

Volume = Mass
Density

Mass flow meters can be affected by entrained vapour if allowed to flow in a non-
homogenous form. LPG is likely to change phase within the flow element if
process pipe diameters change excessively.

Flow elements are normally calibrated for water and a calibration certificate
supplied. To meet _the requirements of the Metrology Act 2002 for use in a
"system for batching" a Certificate pursuant to Section 12 of the .Act must be
applied for« This requires the system to be proved, under normal operating
conditions using a product normally used, and stamped by a Malta Standards
Authority?? Officer.

B.5.2 Typical Procedure

(a)
(b)
(©

(d)
(e)
®
(9)
(h)
(i)
0)

(k)
U

Set up flowmeter, connect control panel box but do not turn on;
Fit pressure and temperature sensor;
Connect following outputs to recording instrument:
Flow;
Pressure;
Temperature
Connect metering system nozzle to flowmeter inlet;
Connect flowmeter return to metering system return or directly back to vessel;
Note metering system totaliser reading;
Pressurise pipework and check no leaks;
Run 30 litres through flowmeter, then turn on power to flowmeter;
Turn on recording instrument and set up to record,;
Run liquid through metering system until temperature going through flowmeter

steady within £0,5C;

Close flowmeter return valve;
Zero the metering system and flowmeter;
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(m) Start recording;
(n) Start metering system and open flowmeter return valve;
(o) Note the flow-rate;
(p) Run 30 litres liquid through, and then close the flowmeter return valve.
Record:
Metering system reading;
Flowmeter reading;
Temperature;
Product density.
(q) Repeat test;
() Repeat tests with flow at "low" flow-rate;
(s) Providing the metering system reading and the flowmeter reading are within 1 %
on both tests, this is acceptable;
(t) Close vapour return valve (which should be on the metering system side of the

return pipework and confirm that the metering system does not allow flow), reopen
return valve;

(u) Note metering system totaliser figure;
(v) Turn off power to flowmeter and recording instrument;

(w) Disconnect metering system nozzle .from flowmeter ‘inlet, position in metering
system nozzle holder;

(x) Disconnect flowmeter outlet from metering system return.
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Appendix C: Volumetric Prover - Design and Calib  ration

C.1 General

C.1.1 This appendix describes a suitable LPG volumetric prover for meter testing and its
calibration.

C.1.2 ltisintended as a guide and does not rule out other designs or methods which can
give equivalent performance.

C.2 Description

C.2.1 A volumetric prover schematic is shown in Figure 1. It should be designed and
constructed in accordance with pressure vessel code for a working pressure not
less than 17,2 bar.

C.2.2 The body of the prover is spheroidal, with top and bottom gauge glass necks. The
capacity should be sufficient to hold at least one minute's delivery of the meter
under test at maximum flow-rate.

C.2.3 The upper neck should have a capacity‘and the scales be graduated to
accommodate in volume. 1 % of the nominal total volume of the prover.

C.2.4 The lower neck serves as the 'zeroing' indicator and should be of reasonably small

horizontal cross-sectional area to provide suitable sensitivity.

C.3 Calibration

C.3. 1 General

The prover should be initially calibrated with water. The prover pressure-relief
valve should be removed and an appropriate funnel be inserted in the opening.
Air in the prover must be allowed to escape through the vapour-discharge
connection. ' Water must be drained from the prover by gravity (not through a
pump), and this can be accomplished at the prover inlet, using the inlet valve as
control.

C.3.2 Typical initial Procedure.
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(a) Fill the prover with water into top gauge glass;

(b) Level the prover;

(c) Open the prover inlet valve and drain the prover until the water-level appears in the
lower gauge glass - above the zero graduation - then shut the prover inlet valve
and allow the water to drain from the interior of the prover into the lower neck for 30
seconds;

(d) Carefully drain out water to bring the water level to the point where the bottom of
the meniscus in the lower gauge glass is level with the "zero" line on the scale.
(This step can be begun before the end of the 30-second period, with an aim to
have the valve closing at the end of the 30-second period);

(e) Pour into the prover, through the funnel, a measured quantity of water equal to the
nominal capacity of the prover. Temporarily mark on the upper scale the point
where the bottom of the meniscus shows in the upper gauge glass. (In order that
no calculation and consequent adjustment need be made for water temperature
correction, the prover and the water should'reach the same temperature before the
mark is made). (Since the prover is to be adjusted,.to indicate its nominal capacity
with internal pressure (see (h)) - no scale adjustment should be made at this point);

(f) To verify, drain then repeat a) — e);

(g) With the measured water in the prover, remove the funnel, fit valve and attach a
source of compressed air or nitrogen. Raise the pressure in prover to 7 bar;

(h) In order that a minimum amount of correction for pressure need be made when the
prover is in use, the prover should be adjusted to indicate exactly its capacity with 7
bar internal pressure. With a pressure of 7 bar.in the prover, adjust the position of
the upper scale that the nominal capacity graduations are level with the bottom of
the meniscus in the gauge glass;

Note: W.ith the prover calibrated at 7 bar pressure, calibration of meters
can be carried out over the pressure range 3,5 bar to 10,5 bar
without significant-error.and without the necessity of introducing a
pressure correction.

()< The temperature of the contents should be noted to enable any correction to be
made for difference in prover volume due to changes in temperature;

() Slowly reduce the pressure in the prover to atmospheric. By adding, removing
measured quantities of water, a table can be prepared giving the volume of the
prover above and below the calibrated datum mark to allow for under- or over-filling
of the prover;

(k) Attach lead and wire security seals to all means of adjustment;

() Drain the prover completely through the drain plug and then, to prevent corrosion of
the internal surfaces, the prover should be thoroughly dried several purgings with
dry air or nitrogen. Rinsing with methanol will assist the removal of the water;

(m)Prepare temperature correction table. During the proving of a meter/metering
system, correction must be made for any difference between the temperature of the
liquid as it passes through the meter and the temperature of the liquid in the prover.
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C.3.3 Temperature correction
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Appendix D: References

OIML R117 (Edition 1995 (E)) Measuring systems for liquids other
than water
http://www.oiml.org/publications/R/R117-e95.pdf is an
international recommendation from the Organisation
Internationale de Métrologie Légale.

Standards

BS 4250:1997 Specification for Commercial Butane and Commercial Propane
MSA EN 589:2008 Automotive fuels. LPG..Requirements and test methods

MSA EN 60079 Electrical Apparatusfor Explosive Gas Atmospheres
Regulations

Metrology Act, 2002

Pressure Equipment Regulations 2002 (L.N. 248 of 2002)
Pressure Systems Safety Regulations 2000

Product Safety Act.2001

Work Equipment (Minimum Safety and-Health Requirements) (L.N. 282 of 2004)
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Appendix E: Safe Handling and Properties of LPG

E.1 Safe Handling of LPG

(@)
(b)

()

(d)

(e)
(f)
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The two liquefied petroleum gases which are generally available in Malta are
Butane and Propane as defined in BS 4250:1997 or a mixture thereof.

The mixture is normally supplied in cylinders up to25 kg capacity and has a
much lower vapour (or cylinder) pressure than propane.

The combustion of LPG produces carbon-dioxide (CO,) and water vapour, but
sufficient air should be available. Inadequate appliance flueing and/or ventilation,
or poor air-gas mixing e.g. due to lack ofsservicing, can result in the production of
toxic carbon monoxide.

Everyone concerned with the storage and handling of LPG should be familiar with
the following characteristics and potential hazards: -

LPG is stored as a liquid under pressure. It is almost colourless and its weight is
approximately half that of an equivalent volume of water.

LPG vapour is denser than air, butane is about twice as heavy as air and
propane about one and a half times as heavy as air. Consequently, the vapour
may flow along the ground and into drains, sinking to the lowest level of the
surroundings and be ignited at a considerable distance from the source of
leakage. In still. air vapour will disperse slowly.

LPG can form a flammable mixture when mixed with air. The flammable range at
ambient temperature and pressure extends between approximately 2 % of the
vapour in air. at its lower limit and approximately 10 % of the vapour in air at its
upper limit. Within this range there is a risk of ignition. Outside this range any
mixture is either too weak or too rich to propagate flame. However, over-rich
mixtures can become hazardous when diluted with air.

At pressures greater than atmospheric, the upper limit of flammability IS
increased but this increase with pressure is not linear.

Escape of even /small quantities of the liquefied gas can give rise to large
volumes of vapour/air mixture and thus cause considerable hazard. A suitably
calibrated explosimeter may be used for testing the concentration of LPG in air.

A NAKED FLAME SHOULD NEVER BE USED TO SEARCH FOR A LEAK.

At very high concentrations in air, LPG vapour is anaesthetic and subsequently
an asphyxiant by diluting or decreasing the available oxygen.

Commercial LPG is normally odorised before distribution by the addition of an
odorant such as ethyl mercaptan or dimethyl sulphide, to enable detection by
smell of the gas at concentrations down to one-fifth of the lower limit .of
flammability (i.e. approximately 0,4 % of the gas in air). However in certain cases
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(9)

(h)

Note:

where the odorant may be detrimental to a process (for example in aerosol
applications) the LPG is not odorised.

Escape of LPG may be noticeable other than by smell. When the liquid
evaporates, the cooling effect on the surrounding air causes condensation and
even freezing of water vapour in the air. This effect may show itself as frost at the
point of escape and thus make it easier to detect an escape of LPG. Because the
refractive index of LPG differs from air, leaks can sometimes be seen as a
‘shimmering’.

Owing to its rapid vaporisation and consequent lowering of temperature, LPG,
particularly liquid, can cause severe frost burns if brought into contact with the
skin. Personal protective equipment (e.g. hand and- eye protection) should be
worn if this hazard is likely to occur.

A container, which has held LPG and is 'empty'“may still.contain LPG in vapour
form and is thus potentially dangerous. In this state the .internal pressure is
approximately atmospheric and if a valve iseaking or is left open, air can diffuse
into the container forming a flammable mixture and creating a risk of explosion;
alternatively, LPG can diffuse to the atmosphere.

These properties are general characteristics of LPG and items such as (h) should
not occur in normal cylinder usage.
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E.2 Typical properties of commercial LPG

Commercial Commercial
Butane Propane
Relative density of liquid at 15°C 0,57 to 0,58 0,50t0 0,51
Imperial gallons / ton at 15°C 385 to 393 439 to 448
Litre / tonne at 15°C 1 723101760 | 1965to 2 019
Relative density of gas compared with air 1,90 to 2,10 1,40 to 1,55
at 15°C & 1 013,25 mbar
Volume of gas (litres) per kg of liquid at 406 to 431 537 to 543
15°C & 1 013,25mbar
Volume of gas (ft®) per Ib of liquid at 60°F
and 30 in Hg 6,51t0.6,9 8,510 8,7
Boiling point at atmospheric pressure °C -2 -45
approx.
Vapour pressure for products at their
maximum  specified vapour pressure
(gauge):
Temp. °C bar bar
-40 - 0,5
-18 * 2,3
0 0,9 4,5
15 1,93 6,9
38 4,83 14,5
45 5,86 17,6
Latent heat of vaporisation (kJ/kg) at 15°C 372,2 358,2
Latent heat of vaporisation (Btu/lb) at 60°F 160 154
Specific heat of liquid at 15°C (kJ/kg.°C) 2,386 2,512
Sulphur content per cent weight Negligible to Negligible to
0,02 0,02
Limits <of flammability (percentage by Upper 9,0 Upper 10,0
volume of gas in a gas-air mixture to form Lower 1,8 Lower 2,2
a combustible mixture)
Calorific Values:
Gross:
(MJ /'m®).dry 121,8 93,1
(Btu / ft%) dry 3270 2 500
(MJ / kq) 49,3 50,0
(Btu / Ib) 21 200 21 500
Nett:
(MJ / m®) dry 112,9 86,1
(Btu / ft%) dry 3030 2310
(MJ / kg) 45,8 46,3
(Btu / Ib) 19 700 19 900
Air required for combustion (m*® to burn 30 24

1m? of gas)

* Minimum Commercial Butane vapour pressure at -18 °C is minus 524 mbar g.
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MRA LPG CODES OF PRACTICE

Number DESCRIPTION
GROUP A - BULK VESSELS
Al Design and Installation
A2 Examination and Inspection
A3 Buried/Mounded LPG Storage Vessels
A4 Purging LPG Vessels and Systems
A5 LPG Central Storage and Distribution Systems for Multiple Consumers
GROUP B - SMALL CYLINDERS STORAGE AND FILLING

B1 Storage of Full and Empty Vessels
B2 Recommendations for the Safe Filling of LPG Cylinde " rs at Depots
B3 Hazard Information and Packaging for Commercial LPG Cylinders

GROUP C - LPG DRIVEN MACHINERY
Cl Autogas Installations
c2 The Safe Use of LPG as a Propulsion fuel for boats,  yachts and other craft
c3 Automotive LPG Refuelling Facilities
C4 Gas Installations.for Motive Power on MechanicalHa  ndling and Maintenance Equipment

GROUPD - ANCILLARY EQUIPMENT
bl Hoses for the Transfer of LPG in Bulk: Installation , Inspection, Testing & Maintenance
D2 Safety Valves
D3 Valves for Transpartable LPG Containers
D4 Flow rates up to 80 litres/min in Installations dispensing Road Vehicle Fuel
D5 Flow rates above 80 litres/min between Mobile Equip  ment and Fixed LPG Storage
D6 LPG Piping Systems: Design & Installation

GROUP E - LPG CYLINDER USAGE AT DIFFERENT PREMISES

El The Use & Storage of LPG in Cylinders at Residentia | Premises
E2 The Storage and Use of LPG on Construction Sites
E3 Use of Propane in Cylinders at Commercial and In  dustrial Premises
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