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FOREWORD

This Malaysian Standard was developed by the Working Group on Compressed Natural Gas
(CNG) Dispensing and Measuring System for Vehicle under the authority of the Industry
Standards Committee on Petroleum and Gas.

It prescribes general requirement in respect of design, construction, marking and includes a
section on accuracy test for measuring system. It is intended for the guidance of
manufacturers, equipment vendors, users, statutory authorities, institution of higher learning,
and associated interests.

The terms ‘normative’ and ‘informative’ have been used in this Malaysian Standard to define
the application of the annex to which they apply. A ‘normative’ Annex A of this standard forms
an integral part of this Malaysian Standard, whereas an ‘informative’ Annex B through D are
only for information and guidance.

WARNING: The use of this Malaysian Standard may involve hazardous materials, operations
and safety aspect of measuring equipment. This Malaysian Standard does not purport to
address all the safety challenges associated with its use. It is the responsibility of the user of
this Malaysian Standard to establish appropriate safety and health practices and determine
the applicability of regulatory limitation prior to it use.

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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Compressed natural gas (CNG) dispensing and measuring systems for
vehicles

1 Scope

This Malaysian Standard specifies requirements for design, construction, marking and testing
of CNG dispensing and measuring systems for vehicles.

The tests specified herein are intended as type tests to prove a particular design for
compliance with this standard.

NOTE. For installation, maintenance or overhaul/repair of fuel dispensers refer to MS IEC 60079-17 or MS 1204 as
appropriate.

2 Application

CNG dispensing equipment for hazardous areas shall comply with the requirements of MS
IEC 60079 except as varied herein and with the additional requirements of this standard.

3 Normative references

The standards and publications referred to in this standard are listed in Annex A.

4 Definitions

For the purpose of this standard, the following definitions apply.

4.1 additional device

Part or device, other than an ancillary device, required to ensure correct measurement or
intended to facilitate the measuring operations, or which could in any way affect the
measurement.

Main additional devices are:

a) filter;

b) device used for the transfer point;

c) anti-swirl device;

d) branches or bypasses; and

e) valves, hoses, and in general, all the gaseous piping.

© STANDARDS MALAYSIA 2012 - All rights reserved 1
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4.2 ancillary device

Device intended to perform a particular function, directly involved in elaborating, transmitting
or displaying measurement results. Main ancillary devices are:

a) zero setting device;

b) repeating indicating device;
c) printing device;

d) memory device;

e) price indicating device;

f) totalizing indicating device;
g) pre-setting device; and

h) self-service device.

NOTE. An ancillary device may or may not be subject to legal metrology control according to its function in the
measuring system or to national regulations.

4.3 compressed natural gas (CNG)

A compressed gaseous fuel composed predominantly of methane (CH,4), commonly sourced
from natural gas and used as a vehicular fuel. It is also commonly known as natural gas
vehicle (NGV).

4.4 correction device

Device connected to or incorporated in the meter for automatically correcting the mass, by
taking into account the flowrate and/or the characteristics of the gas to be measured
(viscosity, temperature, pressure, etc.) and the pre-established calibration curves.

4.5 delivery hose assembly

A flexible delivery system to which the nozzle is connected.

4.6 lower explosive limit (LEL)

The concentration of flammable gas, vapour or mist in air, below which an explosive gas
atmosphere will not be formed.

4.7 CNG dispensing systems

An assembly of equipment intended for the delivery of compressed natural gas from a supply
point through a nozzle to a receiving vessel.

4.8 group designation

A system of designating electrical equipment for explosive gas atmospheres according to the
nature of the explosive gas atmosphere.

2 © STANDARDS MALAYSIA 2012 - All rights reserved
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4.9 hazardous area

Area in which an explosive gas atmosphere is present, or may be expected to be present, in
quantities such as to require special precautions for the construction, installation and use of
apparatus.

410 housing

The enclosure or enclosures for the electrical and hydraulic equipment used in the CNG
dispensing equipment.

411 indicating device

Part of the meter which displays continuously the measurement results.

NOTE. A printing device which provides an indication at the end of the measurement is not an indicating device.
412 IP Code

A coding system to indicate the degrees of protection provided by an enclosure against
access to hazardous parts, ingress of solid foreign objects, ingress of water and to give
additional information in connection with such protection.

413 meter

An instrument intended to measure, memorize and display the quantity of gas passing
through the measurement transducer at metering conditions.

A meter includes at least a transducer, a calculator (including adjustment or correction
devices if present) and indicating device.

414 zones

Hazardous areas are classified into zones based upon the frequency of the occurrence and
duration of an explosive gas atmosphere, as follows:

4141 zoneO

An area which an explosive atmosphere consisting of a mixture with air of flammable
substances in the form of gas, vapour or mist is present continuously or for long periods or
frequently

4.14.2 zone 1

An area within which any flammable or explosive substance, whether gas, vapour, or volatile
liquid, is processed, handled or stored, and where, during normal operations and explosive or
ignitable concentration is likely to occur in sufficient quantity to produce a hazard.

4143 zone2
An area within which any flammable or explosive substance, whether gas, vapour or volatile
liquid, although processed or stored, is so well under conditions of control that the production

(or release) of an explosive or ignitable concentration in sufficient quantity to constitute a
hazard is only likely under abnormal condition.

© STANDARDS MALAYSIA 2012 - All rights reserved 3
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5 Design and construction

5.1 General

Materials used in the construction of the dispensing equipment shall be resistant to attack by
CNG likely to be encountered during operation, and shall be chemically and structurally stable

under operational conditions.

Components used in dispensers, when made from light alloys, shall contain no more than
7.5 % in mass of magnesium.

NOTE. Typical general layout of the dispensing equipment with hose assembly is shown in the Annex B.

5.2 Delivery hose protection

The length of the hoses shall not exceed 5 m, measured from the filling point to the
connection on the dispenser. The dispensing equipment shall be designed to prevent the
delivery hose from contacting the ground.

5.3 Housing

The housing of the dispensing equipment shall provide sufficient mechanical strength and
protection to ensure the safe intended use of the equipment.

A pull-over test shall be applied to the dispenser by applying a force of 1 500 N horizontally at
the point of attachment of the hose to the dispenser, with the dispenser fastened in a manner
which simulates the in-service condition. There shall be no permanent damage or deformation
to the dispenser housing at the conclusion of the test.

The housing shall provide a degree of protection not less than IP23 requirement in
compliance with MS IEC 60529.

5.4 Electrical equipment

5.4.1 Electrical apparatus

Electrical apparatus in fuel dispensing equipment shall comply with MS IEC 60079 series.
5.4.2 Electrical wiring

Electrical wiring in fuel dispensing equipment shall comply with MS IEC 60079-14 and MS
IEC 60331 as applicable.

5.4.3 Conduit
All conduits shall be satisfactorily sealed in accordance to MS IEC 60079-14.
Rigid screwed conduit shall not be used where vibration such as may cause fracture or

loosening of joints may occur, nor where excessive stress may be imposed as a result of its
rigidity. Steel conduit shall be protected against corrosion with industry approved methods.
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5.4.4 MIMS cable

Mineral-insulated metal-sheathed served (MIMS) cable if used shall be adequately isolated
from vibration and securely supported.

5.4.5 Terminal enclosures

Any supply terminal enclosure shall be arranged so that the terminals are visible and
accessible when the cover is removed, and terminals marked in accordance with MS IEC
60079-14.

5.5 Earthing and bonding

All earthing and bonding within the housing shall be carried out by the dispensing equipment
manufacturer and shall comply with MS IEC 60079-17.

5.6 Cabling to intrinsically safe equipment

Where intrinsically safe equipment installed in the housing is connected to associated
equipment outside the housing, the associated equipment and the interconnecting cable or
cables shall comply with the requirements for intrinsically safe equipment (see MS IEC
60079-11).

5.7 Electrical socket-outlets

Socket-outlets shall not be installed on, or within dispensing equipment.

This requirement shall not preclude the use of a device having detachable connections for the
purposes of connecting integral parts of the dispensing equipment, in accordance with MS
IEC 60079-0, appropriate for the particular zoning classification.

5.8 Equipment within housing

The whole of the interior of the housing shall be regarded as a Zone 1 area. The electrical
equipment within housing shall be certified to Zone 1, Group lIA - temperature class T3
(200 °C to 300 °C) and protected by an explosion protection technique and installed in
accordance with MS IEC 60079 series of standard.

5.9 Control devices

5.9.1 Rigid piping

All rigid piping and tubing shall be seamless and be designed with a factor of safety of at least
4 times working pressure based on the minimum specified tensile strength at 20 °C. All piping
and tubing shall be run as directly as practicable with adequate provision for expansion,
contraction, jarring and vibration and the number of joints shall be kept to a minimum. Piping
and tubing shall also meet the following requirements:

a) All piping shall be welded in accordance with ASME B31.3 or equivalent design
standards.

© STANDARDS MALAYSIA 2012 - All rights reserved 5
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b) All piping, tubing and fitting inside the dispenser shall be stainless steel. Proprietary
compression fittings for tubing shall be fitted in accordance with all of the manufacturers
recommendations for the tubing dimensions and material used and shall be adequate for
the service conditions anticipated.

5.9.2 Corrosion protection

Pipework and fittings shall be protected against corrosion, be adequately supported and be
protected from mechanical damage. The use of dissimilar metals in tubing, fittings and other
components shall be avoided. Stainless steel fittings and tubing shall be compatible. Care
shall be taken in contacts between dissimilar metals for corrosion protection. Special
consideration shall be given to contact between small components of less noble metals with
larger more noble metals.

NOTE. "Dissimilar metals" can also include different alloys of stainless steel.
5.9.3 Dispensing hose assembly

Dispensing hose assembly shall have rated pressures in excess of the maximum that can
occur in the dispensing process for which they are to be used. This hose assembly shall
consist of

a) a dispensing hose complying with 6.3.4 with appropriate end connections for attachment
to the other hose assembly components. Hose assemblies shall be hydrostatically tested,
after assembly and prior to use, to at least 1.5 times the maximum operating pressure for
a minimum of 1 min. The hose assembly shall not leak, burst or suffer damage from
pressurisation when hydrostatically tested;

b) a dispensing nozzle complying with MS 1204 and shall be of the type compatible with the
vehicle refuelling receptacle specified in MS 1096;

c) breakaway couplings in accordance with 5.9.5; and

d) a vent hose to convey the gas released from the operation of depressurising the
dispensing connector to a safe place and installation of silencer is recommended when
noise from the venting effects the surrounding area.

NOTE. Typical layout of the dispensing hose assembly is shown in the Annex C.
5.9.4 Dispensing hose
The dispensing hose shall meet the following requirements:

a) The flexible hose materials shall be resistant to degradation and to the chemical
susceptibility of CNG.

NOTE. References should be made to UNECE Regulation No. 110, Annex 4B for additional information.

b) To minimise the risk of ignition sparks from electrostatic charge build-up or accidental
contact with live parts of the vehicle's electrical system, the resistance  from  the
dispensing valve handle to earth shall be between 10 kQ and 10 MQ when measured with
an applied potential of 500 volts DC.

NOTE : The dispensing hose assembly is recommended to be tested for conductivity at least once a year.

6 © STANDARDS MALAYSIA 2012 - All rights reserved
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The flexible hose shall be suitable for the most severe pressure and temperature service
conditions expected with a burst pressure of at least four times the maximum working
pressure.

Connections for the flexible hose shall be designed with a burst pressure of at least four
times the most severe pressure and temperature service conditions expected.

The components of the flexible hose shall be tested after assembly and prior to use to at
least 1.5 times the working pressure, and then leak tested to a pneumatic pressure of at
least 4 MPa under water.

NOTE. Air or nitrogen may be used for this test.

The flexible hose shall be distinctly marked either by the manufacturers permanently
attached tag or by distinct markings indicating the manufacturer's name or trademark,
working pressure and suitability for use with compressed natural gas.

5.9.5 Breakaway coupling

5.9.5.1 Dispensing hose breakaway coupling

Breakaway coupling shall be fitted in accordance with the following requirements:

a)

b)

c)

A device shall be fitted to the hose which will disconnect in the event of undue force being
applied to the hose, such as a vehicle moving off with the hose connected.

The force required to separate the device shall be:

i) Less than 600 N for hoses of nominal bore below 12.5 mm, or,

i) Less than 800 N for hoses of nominal bore of 12.5 mm or greater.

The breakaway coupling shall retain the gas within both sections of the hose after
Eiz:ration when the hose is maintained at a pressure of up to 25 MPa at both ends of the

NOTE. A controlled bleed off is permissible to relieve internal hose pressure to enable reconnection.

The breakaway coupling shall be capable of being re-assembled after separation without
the use of special tools, or the replacement of parts.

NOTE. For the purpose of assessing compliance with the above requirement after the assembly and prior to
use, water may be used as a substitute for compressed natural gas.

5.9.5.2 Venting hose breakaway coupling

Breakaway coupling shall be incorporated into the venting hose if the installation of the
venting hose prevents proper functioning of the dispensing hose’s breakaway coupling.

5.9.5.3 Dispensing hose assembly attachment

The point of attachment of the dispensing hose assembly to the body of dispenser shall be
capable of withstanding twice the combined force necessary to separate the breakaway
couplings without it causing damage or deformation.
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5.9.6 Emergency shut-off (hose isolation) valve

An emergency shut-off valve shall be installed on the steel outlet pipe and shall be in a readily
accessible position. If a mechanical valve is used it shall be of the quick-action (quarter turn),
hand operated type. The valve shall be clearly labelled and, where appropriate, shall clearly
indicate the direction of closing. The valve shall be suitable for the full range of pressure and
temperature to which it may be subjected.

5.9.7 Vehicle dispensing hose shut-off valve

Where a vehicle dispensing hose shut-off valve is installed it shall control the refuelling of the
vehicle and shall have facilities for venting the dispensing connection. The valve shall be
suitable for the full range of pressure and temperature to which it may be subjected. The
separation distance between the valve and the dispensing nozzle shall be no greater than
300 mm.

5.9.8 Pressure control devices

The maximum delivery pressure to the vehicle shall be controlled by pressure limiting devices
or systems that will prevent overpressure of the vehicle. Common examples and
specifications of such systems are given in 2.6 of MS 1204. In addition,

a) a pressure relief valve shall be fitted on the dispenser delivery line downstream of the
emergency shut-off valve; and

b) the pressure relief valve shall be designed to prevent the pressure in the dispensing line
from exceeding 110 % of the maximum filling pressure when the dispenser supply
pressure is at its maximum.

NOTE. The maximum fill pressure for most vehicles is nominally set at 20 MPa and the maximum refuelling station
system pressure is typically 25 MPa.

5.9.9 Pressure gauge

An Industrial pressure gauge shall be fitted downstream of the pressure control device and
emergency shut-off valve. Gauges shall be built to the correct range and working pressure
suitable for compressed natural gas. The gauge shall have a measuring range between
(0 MPa to 30 MPa) to (0 MPa to 50 MPa) and have the maximum fill pressure clearly marked
on its face or cover glass by a red sector, or some other method that clearly defines the
maximum fill pressure.

5.10 Delineation of hazardous area zones

The delineation of hazardous area zones in relation to CNG dispensers is specified in Figure
4, MS 1204.

6 Measuring system

A measuring system comprises the meter itself and all the ancillary devices and additional
devices.

6.1 Field of operation

6.1.1 The field of operation of a measuring system is to be specified by the manufacturer
and is determined by the following characteristics:

8 © STANDARDS MALAYSIA 2012 - All rights reserved
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a) minimum measured quantity;

b) measuring range limited by the minimum flowrate, Q,», and the maximum flowrate, Quax;
c) maximum pressure of the gas in the refuelling station gas storage, Pg;

d) maximum fast fill pressure of the gas-fuelled vehicle, P,;

e) if critical, minimum pressure of the gas, Puin;

f) if appropriate, nature and characteristics of the gases to be measured;

g) maximum temperature of the gas, Tax;

h) minimum temperature of the gas, T.,; and

i) if critical, environmental class.
NOTE. Environmental class as specify in Annex A, OIML R 139.

The maximum and minimum temperatures of the gas are those in the measuring transducer
during measurement process.

6.1.2 The measuring system shall be designed to stop filling if the gas flow is below Q.
6.1.3 A measuring system shall exclusively be used for measuring gas having
characteristics within its field of operation, as specified in the type approval certificate. The
field of operation of a measuring system shall be within the fields of measurement of each of
its constituent elements, in particular the meter.

6.2 Indications

6.2.1 Measuring systems shall be provided with an indicating device giving the mass of gas
measured or any other indication acceptable by the Malaysian Approving Authority.

6.3 Metrological requirements for measuring system and meters
6.3.1 Maximum permissible errors (MPEs) and other metrological characteristics

6.3.1.1  For type approval, the maximum permissible relative errors on mass indications,
positive or negative are equal to:

a) 1 % of the measured quantity for the meter alone; and
b) 1.5 % of the measured quantity for the complete measuring system.
These values also apply to tests at initial verification performed in a laboratory.

However, the MPEs of 1.5 % of the measured quantity apply when the complete measuring
system is fitted with a hose the length of which is shorter than or equal to 5 m.

© STANDARDS MALAYSIA 2012 - All rights reserved 9
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6.3.1.2 The maximum permissible relative errors on mass indications, positive or negative,
at initial verification performed under rated operating conditions on-site of use or at
subsequent verifications, are equal to 2 % of the measured quantity for the complete
measuring system or as stated in 6.3.1.3 for minimum measured quantity.

6.3.1.3 The maximum permissible errors applicable to the minimum measured quantity are
twice the corresponding values stated in 6.3.1.1.

Measuring systems having a maximum flowrate of not greater than 30 kg/min shall have a
minimum measured quantity not exceeding 2 kg.

Measuring systems having a maximum flowrate greater than 30 kg/min but not greater than
70 kg/min shall have a minimum measured quantity not exceeding 5 kg.

Measuring systems having a maximum flowrate greater than 70 kg/min shall have a minimum
measured quantity not exceeding 10 kg.

6.4 Requirements for meters and ancillary devices
6.4.1 Meter

Meter to be used for custody transfer shall have pattern approval from the Custodian of
Weights and Measures.

6.4.1.1 Field of operation

The field of operation of a meter is to be specified by the manufacturer and is determined at
least by the following characteristics:

a) measuring range limited by the minimum flowrate, Qn,, and the maximum flowrate, Qnax,
b) maximum pressure of the gas, Pmnax,

c) if critical, minimum pressure of the gas, Pn,

d) if appropriate, nature and characteristics of the gases to be measured,

e) maximum temperature of the gas, T.y, and

f)  minimum temperature of the gas, Tpn.

The range shall cover at least +10 °C to +55 °C. In any case the range shall suit the
conditions of use.

6.4.2 Adjustment device
Meters may be provided with an adjustment device which permits modification of the ratio

between the indicated mass and the actual mass of gas passing through the meter, by a
simple command.

10 © STANDARDS MALAYSIA 2012 - All rights reserved
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6.4.3 Correction device

Meters may be fitted with correction devices; such devices are always considered as an
integral part of the meter. The whole of the requirements which apply to the meter, in
particular the maximum permissible errors specified in 6.3, are therefore applicable to the
corrected mass. The aim of a correction device is to reduce the errors as close to zero as
possible.

The associated measuring instruments, if any, shall comply with the applicable International
Standards or standards. Their accuracy shall be good enough to permit the requirements on
the meter to be met, as specified in 6.3.

6.5 Indicating device

6.5.1 Measuring systems shall be equipped with digital indicating devices. The decimal
sign shall appear distinctly.

6.5.2 The continuous display of mass or any other indication acceptable by the Malaysian
Approving Authority during the period of measurement is mandatory.

NOTE. Current practice in Malaysia is to measure CNG in mass but display in litre (petrol equivalence) of CNG. One
litre of CNG is equivalent to one litre of petrol in terms of energy content.

6.5.3 The height for the figures of the indicating device shall be equal to or greater than 10
mm.

6.6 Price indicating device

6.6.1 A mass indicating device in kg or any other indication acceptable by the Malaysian
Approving Authority may be complemented with a price indicating device which displays both
the unit price and the price to be paid.

The monetary unit used, or its symbol, shall appear in the immediate vicinity of the indication.
6.6.2 The selected unit price shall be displayed by an indicating device before the start of
the measurement. The unit price shall be adjustable; changing the unit price may be carried
out either directly on the measuring system or through peripheral equipment.

The indicated unit price at the start of a measurement operation shall be valid for the whole
transaction. A new unit price shall only be effective at the moment a new measurement

operation may start.

A time of at least 5 s shall elapse between indicating a new unit price and before the next
measurement operation can start, if the unit price is set from peripheral equipment.

6.6.3 Only rounded errors pertaining to the least significant digit of the price to be paid are
authorised.

6.7 Zero-setting device

6.7.1 Measuring systems shall be equipped with a device for resetting the mass (or any
other indication acceptable by the Malaysian Approving Authority) indicating device to zero.

© STANDARDS MALAYSIA 2012 - All rights reserved 11
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6.7.1.1 The zero setting device shall not permit any alteration of the measurement result
shown by the indicating device (other than by making the result disappear and displaying
zeros).

6.7.1.2 Once the zeroing operation has begun it shall be impossible for the indicating
device to show a result different from that of the measurement which has just been made,
until the zeroing operation has been completed.

The measuring system shall not be capable of being reset to zero during measurement.

6.7.2 If the system also includes a price indicating device, this indicating device shall be
fitted with a zero resetting device.

The zero setting devices of the price indicating device and of the mass (or any other
indication acceptable by the Malaysian Approving Authority) indicating device shall be
designed in such a way that zeroing either indicating device automatically involves zeroing
the other.

6.7.3 If the measuring system is fitted with a printing device, any printing operation shall not
be possible in the course of a measurement and further delivery shall only be possible after a
reset to zero has been performed. However, the printing operation shall not change the
quantity indicated on the indicating device.

6.8 Printing device

6.8.1 The data printed shall be expressed in kg or any other indication acceptable by the
Malaysian Approving Authority.

The figures, the unit used or its symbol and the decimal sign, if any, shall be printed on the
receipt by the device.

6.8.2 The printing device may also print information identifying the measurement such as:
sequence number, date, identification of the measuring system, etc.

If the printing device is connected to more than one measuring system, it shall print the
identification of the relevant system. It should also allows repetition of the printing before a
new delivery starts.

6.8.3 The printing device may print, in addition to the measured quantity, either the
corresponding price or this price and the unit price.

6.9 Memory device

6.9.1 Measuring systems may be fitted with a memory device to store measurement results
until their use or to keep a trace of commercial transactions, providing proof in case of a
dispute. Devices used to read stored information are considered as included in the memory
devices.

6.9.2 The medium on which data are stored shall have sufficient permanency to ensure
that the data are not corrupted under normal storage conditions.
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6.9.3 When the storage is full, it is permitted to delete memorised data when both the
following conditions are met:

a) data are deleted in the same order as the recording order and the rules established for
the particular application are respected; and

b) deletion is carried out after a special manual operation.

6.9.4 Memorisation shall be such that it is impossible in normal use to modify stored
values.

6.10  Pre-setting device
Measuring systems may be provided with a pre-setting device.

6.10.1 The selected quantity is pre-set by operating a digital device which indicates that
quantity. The preset quantity shall be indicated before the start of the measurement.

6.10.2 Pre-setting devices may incorporate a device to permit the flow of CNG to be
stopped quickly when necessary.

6.10.3 Measuring systems with a price indicating device may also be fitted with a price
pre-setting device which stops the flow of the CNG when the quantity delivered corresponds
to the pre-set price.

6.11  Calculator

6.11.1 The maximum permissible errors, positive or negative, on the CNG quantity
indications applicable for the calculators when they are checked separately are equal to
0.05 % of the true value. If applicable they apply to the metering calculator and to the
operational calculator.

6.11.2  All parameters necessary for the elaboration of indications that are subject to legal
metrology control, such as unit price, calculation table, correction polynomial, etc. shall be
present in the calculator at the beginning of the measurement operation.

6.11.3  The calculator may be provided with interfaces permitting the coupling of peripheral

equipment. When these interfaces are used, the instrument shall continue to function
correctly and its metrological functions shall not be capable of being affected.

7 Marking

7.1  Fuel dispensing equipment for which type approval has been granted shall bear, placed
together legibly and permanently either on the front face of the indicating device or on a
special data plate, the following information:

a) type approval reference;

b) manufacturer's identification mark or trademark;

c) serial number and year of manufacture;

© STANDARDS MALAYSIA 2012 - All rights reserved 13



MS 2481:2012

d) minimum measured quantity, maximum operating pressure, operating temperature and
power supply requirement; and

e) any other important characteristics.

8 Documentation

8.1 The application for type approval of a measuring system or of a constituent element of
a measuring system shall include the following documents:

a) a description giving the technical characteristics and the principle of operation;
b) a drawing or photograph;

c) a list of the components with a description of their constituent materials when this has a
metrological influence;

d) an assembly drawing with identification of different components;

e) for measuring systems, the references of the approval certificates of the constituent
elements, if any;

f) for measuring systems and meters fitted with correction devices, a description of how the
correction parameters are determined; and

g) adrawing showing the location of seals and verification marks.

8.2 In addition, the application for type approval of an electronic measuring system shall
include:

a) a functional description of the various electronic devices;

b) a flow diagram of the logic, showing the functions of the electronic devices; and
c) alist of any purely digital elements that are considered to be replaceable.

8.3 Type approval certificate

Type approval certificate shall be issued by the Custodian of Weights and Measures in
accordance with the Weights and Measures Act, 1972.

The following information may appear on the type approval certificate:
a) name and address of the recipient of the type approval certificate;
b) name and address of the manufacturer, if it is not the recipient;

c) type and/or commercial designation;

d) principal metrological and technical characteristics;

e) type approval mark;
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f) period of validity;
g) environmental classification, if applicable;

h) information on the location of marks for type approval, initial verification and sealing (e.g.
picture or drawing);

i) list of documents accompanying the type approval certificate;

j) list of any purely digital elements that are considered to be replaceable; and
k) the version of the metrological part of the evaluated software, if applicable.
8.4 Modification of an approved type

8.4.1 The recipient of the type approval shall inform the body responsible for the approval
of any modification or addition which concerns an approved type.

8.4.2 Modifications and additions shall be subject to a supplementary type approval when
they influence, or are likely to influence, the measurement results or the instrument's
regulatory conditions of use.

The body having approved the initial type shall decide to which extent the examinations and
tests shall be carried out on the modified type in relation with the nature of the modification.

8.4.3 When the body having approved the initial type judges that the modifications or
additions are not likely to influence the measurement results, this body allows in writing the
modified instruments to be presented for initial verification without granting a supplementary
type approval.

A new or supplementary type approval shall be issued whenever the modified type no longer
fulfils the provisions of the initial type approval.

9 Tests
9.1 General
9.1.1 Type approval of a measuring system

The type approval of a measuring system consists in verifying that the constituent elements of
the system satisfy the applicable requirements including accuracy test (see Annex D).

Tests for carrying out the type approval of a measuring system shall take into consideration
the type approvals already granted for the constituent elements of the system. It is
appropriate to reduce the type approval tests when the measuring system includes
constituent elements that already have type approvals.

NOTE. It is advisable that constituent elements be subject to separate type approval when they are intended to
equip several types of measuring systems. This is particularly advisable when the various measuring systems have
different manufacturers and when the bodies in charge of type approval are different.

© STANDARDS MALAYSIA 2012 - All rights reserved 15
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A sample of the dispensing equipment shall be submitted to a type test in order to verify that it
complies with the requirements of this Standard. In addition, the type test shall include an
examination of the design of the equipment based on drawings, calculations and description
of the apparatus and any associated equipment.
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Annex A
(normative)

Normative references

The following normative references are indispensable for the application of this standard. For
dated references, only the edition cited applies. For undated references, the latest edition of
the normative reference (including any amendment) applies.

MS 1204, Code of practice for compressed natural gas (CNG) - Refuelling station (Second
Revision)

MS 1096, Road vehicles - The use of compressed natural gas fuel for vehicle engines - Code
of practice

MS IEC 60529, Degree of protection provided by enclosures (IP code)

MS IEC 60079-0, Electrical apparatus for explosive gas atmosphere - Part 0: General
requirements

MS IEC 60079-11, Explosive atmospheres - Part 11: Equipment protection by intrinsic safety

1

MS IEC 60079-14, Explosive atmospheres - Part 14: Electrical installations design, selection
and erection

MS IEC 60079-17, Explosive atmospheres - Part 17: Electrical installations inspection and
maintenance

MS IEC 60331, Tests for electric cables under fire conditions - Circuit integrity
ASME B31.3, Process Piping

OIML R 139, Compressed gaseous fuel measuring systems for vehicles
UNECE Regulation No. 110, Uniform provisions concerning the approval of:

i) specific components of motor vehicles using compressed natural gas (CNG) in their
propulsion system;

ii) vehicles with regard to the installation of specific components of an approved type for the
use of compressed natural gas (CNG) in their propulsion system.

Weights and Measure Act, 1972
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Annex D
(informative)

Accuracy test for measuring system

Preliminary note:

In general, the major factors affecting the accuracy of compressed natural gas (CNG) measuring
systems are:

a) meter sizing suitable for the maximum flow obtainable with the dispensing system to which it is
fitted. The effect of meter undersizing will be revealed by testing which reaches the measuring
system’s specified maximum allowable flow capacity. (The high flow rates occur at the
beginning of the dispensing and just after each bank switching),

b) whether the fill is a large one or a small one,

c) the relative contribution of the low flow rate portions to the total CNG quantity delivered in a
dispensing transaction. (The larger the low flowrate portions the poorer the meter accuracy will
likely be. The low flow rate portions are those prior to bank switching and at the very end of
dispensing),

d) the shocks, flow acceleration and deceleration resulting from the action of the sequential control
device.

The tests specified below take those points into account.

D1 Method for accuracy test
D1.1  Maximum permissible errors
The maximum permissible errors applicable at verification are:
a) Measured quality
The maximum permissible error for verification shall be + 2 % of the quantity delivered.
b) Price
The price indicated shall equal the price calculated from the volume and unit price indicated.
D1.2 Procedure
D1.2.1  Turn the transfer prover on and allowed to warm up for about 15 min;

D1.2.2 Check and adjust the transfer prover zero. Zero the dispenser totaliser by pushing the
reset button on the display;

D1.2.3  Plug the dispenser nozzle into the transfer prover;
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D1.2.4 Fill the next vehicle available;
NOTE. Minimum size of fill for a test is 3 kg

D1.2.5 Record the measured value displayed on the dispenser and the value indicated by the
transfer prover. Calculate error for dispenser as follows:

(M

-M )
Error (E) = t

d x 100

Mt
where,
My mass of CNG indicated by dispenser (in kg)
M; mass of CNG indicated by transfer prover (in kg)
D1.2.6 Take at least 5 reading (5 runs); and

The error shall be within £+ 2.0 %. If the dispenser flowmeter is to be adjusted, the new
frequency (or K-factor) can be calculated using the following formula:

New frequency span _ Old frequency span Average (mass indicated by prover)

D1.2.7  Check price calculations for the quantities delivered and the unit price settings.
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