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Tagsinma B

L.N. 403 of 2002

THE METROLOGY ACT
ACT NO. XXV OF 2002

Measuring Systems for Liquids other than Water Incorporating
Volumetric Meters Regulations, 2002

[N exercise of the powers conferred by section 19 of the Metrology
Act, the Malta Standards Authority has made the following regulations:—

1. (1) The title of these regulations is Measuring Systems for
Liquids other than Water Incorporating Volumetric Meters Regulations,
2002.

(2) These regulations shall come into force on such date or
dates as the Authonty may by notice in the Gazette appoint and different
dates may be so appointed for different purposes and different provisions
of these regulations.

2. Allthe definitions of Cap. 419 shall apply. Unless the context
requires otherwise:

“measuring systems’” means all equipment ensurning correct
measurement intended to facilitate the operation, and all the other
equipment which can affect measuring, as further defined in the
Annex to these regulations.

3. These regulations shall apply to measuring systems for liquids
other than water incorporating volumetric meters in which the liquid
causes the movement of mobile walls of measuring chambers.

4. Those measuring systems which may bear EEC signs and
marks are described in the Annex hereto.

5. (1) They shall be subject to EEC pattern approval if the
provisions of the Annex so require and shall undergo EEC initial
verification under the conditions laid down in the Annex hereto.

(2) Under the conditions laid down in the Annex, EEC
pattern approval may also be granted to measuring system components
and sub-assemblies.

Commencement and
Citiation,

Definitions.
Cap 419

Scope.
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(3 The placing on the market or the use of mcasuring
systems bearing the signs and marks provided for in these regulations
as specified by the Measuring Instruments Reguiations, 2002, for liquids
other than water shall not be refused, prohibited or restricted on the
grounds of their metrological propertices.
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ANNEX I

I. GENERAL REQUIREMENTS FOR MEASURING SYSTEMS
1.1 Definitions
l.1.1. Measuring sysicm

A measuring system for liquids other than water comprises, in addition to the meter
itself conforming to Volumetric Meters for Liquids other than Water Regulations,
2002 and the ancillary equipment conforming to Ancillary Equipment for Volumetric
Meters Regulations, 2002 which may be associated with it, all the equipment to
ensure correct measuring or intended to facilitate the operation and all other
equipment which can affect measuring in any possible way.

[f several meters intended for separate measuring operations operate in conjunction
with common components, each meter shall be considered as comprising, with the
common components, a measurng system.

If several meters are intended for a single measuring operation, the meters are
considered as forming a single measuning system.

1.1.2. Minimum delivery

The minimum delivery of a measuring system is determined in conformity with the
requirements of the Regulations for Volumetric Meters for Liquids other than Water
and the Regulations for Ancillary Equipment for Volumetric Meters , having regard
to the provisions of these regulations.

In measuring systems intended to measure liquid received into the system, the
smallest volume of liquid for which measurement shall be authorized is called
minimum reception.  The preceding requirement relating to minimum delivery
applies, by analogy, to minimum reception.

1.1.3. Gas separator

A gas separator js an apparatus for continuously separating and removing by an
appropriate device any air or gases contained in the liquid.

The gas evacuation device is, in principle, automatic in operation. However, this
requirement shall be waived if there is a mechanism which automatically stops the
flow of liquid if there is a risk of air or gas entering the meter. In this case, resumption
of measurement shall be possible only when the air or gas has been both removed,
either automatically or manually.
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[ 1A Gas extractor

A gas cextractor is an apparatus designed to extract air or gascs accumulated 1n the
pipework upstrcam ot the meter in the form of pockets no more than shightly mixed
with the tiquid.

The above requirements concemning the gas cvacuation device for the gas separator
shall also apply to that of the gas cxtractor.

[.1.5. Special gas extractor

A special gas extractor is an apparatus which, like the gas separator but under less
stringent operating conditions, continuously scparates any air or gases contained in
the liquid, and automatically stops the flow of liquid if there is a nisk of air or gases
accumulated in the form of pockets no more than slightly mixed with the liquid,
entering the meter.

1.1.6. Condenser tray

A condenser tray is a closcd tank designed to collect, in pressurized liquefied gas
measuring systems, the gascs contained in the liquid to be measured and to condense
them before measuring.

1.1.7. Gas indicator

A gas indicator is a device allowing easy detection of any air or gas bubbles which
may be present in the liquid flow.

1.1.8. Sight-glass

A sight-glass is a device for checking that all or part of the measuring system is
completely full of liquid.

1.2 Scope

The general requirements of section 1 shall apply to all types of measuring systems
unless otherwise specified in section 2.

1.3 Meters. flowrate limits

Meters incorporated in a measuring system, including any anciliary equipment, shall
be of an EEC pattern approved for measuring the liquid concemed under normal
operating conditions.

These meters shall he subject to separate EEC pattemm approval or to approval
included in the EEC pattern approval of the measuring system in which they are
incorporated. The flowrate limits (maximum and minimum flowrates) of » measuring
system may differ from those of the meter fitted to it. In such cases it should be
checked that the maximum and minimum flowrates of the measuring system are
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compatibie with those of the meter. Even where a meter has been approved as a
component incorporated i a measuring system. it must 1in all in stances comply with
the requirements of Regulations for Volumetric Meters for Ligquids other than Water.
Where a number of meters are mounted in parallel on a single measuning system, the
sum of the maximum and, minimum flowrates of the various meters shall, with the
cxception of the specific instances laid down in this Annex, he taken into account in
dctermining the flowrate limits of the mecasunng system. The maximum flowrate of
the measuring system must be at least twice the total minimum flowrate of its meter or
meters.

1.4. Point of transfer

1.4.1 Mcasuring systems shall incorporate a point defining the quantity of liquid
delivered or received and called the point of transfer. This point of transfer is situated
down strcam of the meter in delivery systems, upstream of the meter in receiving
systems.

1.4.2. Mcasuring systems may be of two types: ‘empty-hose’ systems and *fuli-hose’
systems; the term ‘hose’ includes rigid pipework.

t.4.2.1. Empty-hose systems are, in the case of delivery equipment, measunng
systems in which the point of transfer is situated upstream of a delivery hose. This
point of transfer takcs the form of either a weir-type sight-glass or a closing device,
combined, in both cases, with a system which ensures the emptying of the delivery
hose after each measuring operation.

1.42.2.  Full-hose measuring systems are, in the case of delivery equipment,
measuring systems whose point of transfer consists of a closing device sitvated in the
delivery pipework. Where the pipework has a free end, the closing device shall be
situated as closg as possible to this end.

1.4.2.3. In the case of receiving equipment, the same requirements apply by analogy
to the reception pipework upstream of the meter.

1.5. Filters

Measuring systems shall incorporate a device upstream of the meters, intended to
collect solid impurities from the liquids (filter). Filters shall as far as possible be so
arranged as to be easily accessible.

1.6. Elimination of air or gases

1.6.1. General requirement

Measuring systems shall be tnstalled in such a way that they do not normally produce,
up stream of the meter, entry of air or release of gas into the liquid. If there is a nisk
that this requirement might not be met, measuring systems shall incorporate gas-
eliminating equipment permitting the proper elimination of any air or undissolved
gases which may be contained in the liquid before it passes through the meter.
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The pas-climinating cquipment shall be suttable for the supply conditions und be
arranged in such a way that the additional error due to the influence of the air and
gascs on the measunng results shall not exceed:

- 0.5% of the quantity mecasured for liquids other than potable liquids of a viscosity
not cxcecding | mPas,

- 1% of the quantity mcasured for potablc liquids and those whose viscosity exceeds |
mPa.s.

However, therc shall be no nced for the error to be less than 1% of the minimum
declivery.

1.6.2. Pumped flow

1.6.2.1. Subject to 1.6.6, when the pressurc at the pump intake may, even
momentanly, fall below atmospheric pressure or the saturated vapour pressure of the .
liquid, a gas scparator shall be provided.

1.6.2.1.1. A gas scparator intended to opcrate at a maximum flowrate not exceeding
100 m’/h may be subject cither to separate EEC pattern approval or to approval
included in the EEC pattern approval of the measuring system of which it forms part,
where this Annex provides for approval of such a system. However, as regards gas
separators designed to operate at a maximum flowrate exceeding 100 m’® /h, pattern
approval may be granted by analogy with an approved pattern of the same design and
smaller dimensions. Gas separators which have received separate EEC pattemn
approval may be used in measuring systems without gas indicators.

1.6.2.1.2. The gas separator shall in principle be installed downstream of the pump. It
may, however, be combined with the pump.

It shall always be positioned as close as possible to the meter so that the pressure drop
due to the flow of liguid between the two components is negligible.

1.6.2.1.3. The operational limits of a gas separator shall be as follows:

(a) the maximum flowrate or flowrates for one or more spectfied liquids;
(b) the maximum and minimum pressure limits compatible with proper functioning of
the gas eliminating device.

1.6.2.1.4. Where a gas separator intended to operate at a maximum flowrate not
exceeding 100 m*/h is covered by a separate EEC pattern approval, it shall, within the
error limits laid down in 1.6.1, ensure the elimination of air or gases mixed with the
liquid to be measured, under the following test conditions:

(2) the measuring system shall operate at its maximum flowrate and the minimum
pressure laid down for the gas separator;
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(b) any proportion by volume ol air or gases relative (o the iquid is permissible it the
gas separator 1s designed for a maximum flowrate fower than or cqual to 20 m M it
shall be liited to 30% if the gas scparator 1s designed for a maximum flowrate lhigher
than 20 m'/h. (Air or gascs shall be measured at atmosphcric pressure to determine
their percentage?)

In addition, the automatic gas removal device shall continuc to operatc properly at the
maximum pressure laid down for gas separators.

1.6.2.1.5. Whcre a gas scparator 13 approved as a component incorporated in an
approved measuring system, the requircments of 1.6.2.1.4 may be applied to it. In this
case, a gas indicator is not necessary.

Where the mcasuring system incorporates a gas indicator conforming to the definition
in 1.1.7, the gas separator shall, within the error limits laid down in [.6.1, ensure the
elimination of air or gases mixed with the liquid to be measured, under the following
conditions:

(2) the measuring system shall operate at its maximum flowrate and mimmum
pressure,

(b) the propomon by volume of air or gases relative to the liquid shall not exceed:
- 20% for liquids other than potable liquids of a viscosity not exceeding | mPa.s,

- 10% for potable liquids and for other liquids of a viscosity which is in excess of |
mPa.s (V).

Where the proportion by volume of air or gases relative to the liquid exceeds the
above percentages and the gas separator fails to meet the requirements in respect of
maximum permissible errors, gas or air bubbles must be clearly visible in the gas
indicator.

1.6.2.2.  When the pressure at the pump inlet is constantly greater than the
atmospheric pressure and the saturated vapour pressure of the liquid, and there is no
gas separator, a gas extractor or special gas extractor shall be necessary if gaseous
formations are liable to occur between the pump and the meter during non-flow
periods or if air pockets can be introduced into the pipework (e.g. when the supply
tank is completely empty) in such a manner as to produce a specific error in excess of
1% of the minimum delivery.

1.6.2.2.1. The gas extractor or s?ecial gas extractor intended to operate at a maximum
flowrate not exceeding 100 m” /h may be subject eitfier to separate EEC pattern
approval or approval included in the EEC pattern approval of the measuring system of
which it forms part, if the present Annex makes provision for approval of the system.

! Expenience shows that the requirement referred to in subparagraphs (a) and (b) is generally met by
properly built separator if its effective volume is at least equal to 8% of the volume delivered in one
minute at the maximum flowrate indicated on the plate of the measuring instrument.
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However. as regards gas extractors intended to operate at a maximum flowrate in
excess of 100 m'/h, pattem approval may be granted by analogy with an approved
pattern of the same design and with smaller dimensions.

Gas cxtractors and special gas extractors which have been granted separate EEC
pattern approval may be used in ieasuring systems without gas indicators.

1.6.2.2.2. The gas extractor or special gas extractor shall in principle be installed
downstream of the pump. Howcvcr, it may also be combined with the pump.

In both cases, it shall normally be installed at the highest point in the pipework, as
close as possible to the meter and upstream of it. [f it is installed below, the level of
the meter, a non retum device, fitted if necessary with a pressure limiting valve, shall
be incorporated to prevent the pipes between the valve and the meter from emptying.

If the pipework upstream of the meter incorporates several high points, several gas
extractors may be required.

1.6.2.2.3. The limits of operation of a gas extractor or special gas extractor are as
defined for gas separators in 1.6.2.1.3 including the minimum delivery for which such
devices are provided.

1.6.2.2.4. A gas extractor or special gas extractor shall, at the maximum flowrate of
the measuning system, ensure the elimination of a gas or air pocket, measured under
atmospheric pressure, of a volume at least equal to the minimum delivery without an
additional error greater than 1% of the minimum delivery. Moreover, a special gas
extractor shall also be capable of separating continuously a volume of gas or air equal
to 5% of the volume of the liquid delivered at the maximum flowrate without the
resulting additional error exceeding the limits fixed in 1.6.1.

1.6.2.3. The requirements of 1.6.2.1 and 1.6.2.2 shall not prohibit the existence of
manual or automatic extraction devices in fixed installations of large dimensions.

1.6.2.4. If the supply of the liquid is so arranged that, whatever the conditions of use,
no gas or air can form in or penetrate into the reception pipework upstream of the
meter during measurement, no gas elimination device is required, provided that any
gaseous formation liable to occur during non-flow periods does not cause a specific
error in excess of 1% of the minimum delivery.

1.6.3. Non-pumped flow

In cases where the meter is supplied by gravity, without use of a pumnp, if the pressure
of the liquid in all parts of the pipework upstream of the meter and in the meter itself
is greater than the saturated vapour pressure and atmospheric pressure, a gas
eliminator shall not be necessary. However, after the measuring system has been put
nto service, an arrangement is required to ensure that it remains correctly filled.
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1.6.3.2. I the pressure of the liquid 1s likely to be less than atmosphenc pressure
while remaining greater than the saturated vapour pressure, the introduction ot arr into
the meter shall be prevented by means of an appropriate device.

1.6.3.3. Where the meter is supplied under gas pressure, the entry of gas into the
meter shall be prevented by micans of an appropriate device.

1.6.3.4. In all circumstances the pressure of the liquid between the meter and the
point of transfer shall be higher than the saturated vapour pressure of the liquid.

1.6.4. Gas removal

The gas removal pipe of a gas eliminator shall not include a manually controlled valve
if closure of this valve prevents the operation of the gas eliminator. If, however, a
closing devicc of this kind is required for safety reasons, it must be possible to ensure
its maintenance in the open position by means of a sealing device.

1.6.5. Anti-swirl device

If it is intended as a general rulc that the supply tank of a measuring system be
completely empticd, the outlet orifice of the tank shall be provided with an anti-swirl
device, except where the system incorporates a gas separator.

1.6.6. Viscous liquid

As the effectiveness of gas separators and gas extractors decreases with an increase in
the viscosity of the liquid, these devices need not be fitted in the case of liquids with a
dynamic viscosity of more than 20 mPa.s at 20 °C. The pump shall be so arranged that
the inlet pressure is always greater than the atmospheric pressure.lf this condition is
unlikely to be fulfilled on all occasions, a device shall he fitted to stop the flow of the
liquid automatically as soon as the inlet pressure falls below the atmosphenic pressure.
A manometer shall be used to monitor this pressure. These conditions are not
necessary if the measuring system incorporates devices ensuring that no air can be
introduced through the joints in the sections of pipework subjected to reduced
pressure.

When the measuring system is not in use, the pipework shall be kept full of liquid up
to the point of transfer.

1.7. Gas indicator

1.7.1. Measuring systems may be fitted with a gas indicator. Such devices may be
made mandatory in the uses specified in section 2.

1.7.2. The gas indicator shall be so designed as to provide a satisfactory indication of
the presence of gas or air in the liquid.
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[.7.3. The gas indicator shall be nstalled downstream of the meter.

1.7.4. In empty-hose measuring systems the gas indicator may take the form of a
wair-type sight glass and may also be used as a point of transfer.

1.7.5. Thc gas indicator may be provided with a bleed screw or some other blow-off
deviee when it forms a high point in the pipcwork. No pipe shall be connected to the
blow-oft dcvice. Flow indicators (c.g. spinners) may be incorporated in the gas
indicator, provided that such devices do not prevent any gaseous formations which
may be present in the liquid trom being visible.

1.8. Complete filling of the mcasuring system

I.8.1. The meter and the pipework from the meter to the point of transfer shall
automatically be kept full of liquid dunng the mcasuring operation and when the
system is not in usc.

If this condition is not fulfilled, particularly 1n cases where the installation is fixed, 1t
must be possible for the complcte filling of the mcasuring system up to the point of
transfer to be effected manually and monitored during measurement, and when the
system is not being uscd. To ensure the complete elimination of air and gas from the
mcasuring system, blow-off devices, if possible with small windows, shall be placed
at appropriate positions.

1.8.2. The pipework between the meter and the point of transfer shall not, in general,
by vanations in temperature, induce additional errors of more than 1% of the
minimum delivery.

Section 2 shall specify the technical conditions to be fulfilled in certain special cases
in order that this requirement may be met.

1.8.3. If necessary, a pressure maintaining device shall be installed downstream of the
meter to ensure that the pressure in the gas eliminators and in the meter is always
greater than the atmospheric pressure and the saturated vapour pressure of the liquid.

1.8.4. Measuring systems in which there is a possibility of the liquid flowing in the -
direction opposite to that of normal flow when the pump has stopped, shall be
provided with a non-return valve, fitted with a pressure-limiting device it' necessary;

1.8.5. In empty-hose measuring systems the pipework downstream from the meter
and, if necessary, the pipework upstream of the meter shall have a high point so that
all parts of the measuring systems remain constantly filled. Draining of the delivery
hose referred to in 1.4.2.1 shall be assured by an air vent. In certain cases this air vent
may be replaced by special devices such as an auxiliary pump or a compressed-gas
injector. In measuring systems designed for minimum deljveries of less than 10 m3,
such devices shall operate automatically.

1.8.6. In full-hose measuring systems the free end of the hose shall incorporate a
device to ensure that the hose cannot be emptied during periods when the system is
not used. This requirement need not apply to liquefied gas.



B 6049

When o closing device 1s placed downstream ot this deviee, the volumie of the space
between them shall be as small as possible and i any case less than the maximum
pemussible error for the minmum delivery of the measuning system.

In the case of systems mtended for measunng viscous liquids, the ¢nd of the nozzle
shall be so designed that it cannot retain a quantity ot liquid exceeding 0.4 times the
maximunt permissible error tor the minnmum delivery ot the measunng system.

1.8.7. If the hose comprises several components, these shall be assembled either by
means of a speetal connector to keep the hose full or by a connection system which is
aither sealed or ensures that the components are virtually impossible to separate
without a special tool,

1.9 Vanation of internal volume of full hoses

In the case of full hoses in a measunng system provided with a hosc reel, the increase
in internal volume due to the change from the coiled position, when not subjected to
pressurce, to the uncoiled position, when subjccted to pressure without any flow of
liquid, shall not bec more than twice the maximum permissible error for the minimum
delivery,

If the measuring system is not provided with a hosc rcel, the intemal volume increase
shall not exceed the maximum permissible error for the minimum delivery.

1.10. Branches

In measunng systems which are intended to deltver liquids, branches downstream of
the meter shall only be permitted if they are so arranged as to ensure that the liquid s
discharged from a single outlet at a time. In measuring systems intended to receive
liquids, branches up stream of the meter are permitted only if they are so arranged that
the intake of liquid is effected through a single pipe at a time.

Departures from these requirements may only be approved in the case of delivery
systems which are specifically installed to supply only one user at a time, and
receiving systems which cannot operate for more than one supplier at a time.

In measuring systems operating either with an empty hose or a full hose and having
flexible pipes, a non-return valve shall if necessary be incorporated in the rigid
pipework leading to the full hose immediately downstream from the selector valve. In
addition the selector valve shall not in any position permit connection of the discharge
hose, operating as an empty hose, to the pipework leading to the full hose.

[.11. By-passes

Any connections intended for by-passing the meter shall be closed by means of
blanking flanges. However, if the operating requirements make such a by-pass
necessary, it shall be closed either by means of a closing disc or by means of a double
closing device with a monitoring valve in-between. It must be possible to ensure
closure by means of seals.
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[.12. Valves and control mechanisms

It there as o Ask that the supply conditions might lead 1o the meter becoming
overloaded, a Aow-limting device shall be provided. This device shall be placed
downstream of the ieter 1€ it causes a pressure foss. It must be possible to scal it

[.12.2. The various positions for the operating components of multi-way valves shall
be casily visible and located by notches, stops or other fixing devices. Departures
from this requirement arc permussible whenever the adjacent positions of the
operating handle form an angle ot 90° or over. :

1.12.3. Retaimng valves and closure mechanisms not used to define the quantity
mecasurcd must, if necessary, have relicf valves in order to dissipate any abnormally
high pressures which may anse in the measuning system.

1.13. Layout of measuning systems

Mcasuring systems shall be installed in such a manner that the indicating device is
clearly visible under normal conditions of usc. The indicating device and. if present,
the gas indicator of the gas separator shall as far as possible bc observable from one
position. Scaling devices shall be easily accessible, plates shall be fixed irremovably
and the statutory markings shall be clearly Jegible and indelible,

1.14. On-site verification devices

Verification of the installation, as provided for in 3.2 shall be possible. If necessary,
pipework shall be provided to return the measured liquid to a storage tank. The
installation shall, as necessary, be equipped with temperature and pressure tappings,
especially when the operation or testing of the measuring systems requires a
knowledge of these factors.

1.15. Characteristics of a measuring system

The characteristics of a measuring system are as follows:

- maximum and minimum flowrates,

- Mmaximum operating pressure,

- if necessary, minimum operating pressure,

- the liquid or liquids to be measured and the limits of viscosity, kinematic or
dynamic, where an indication of the nature of the liquids alone is not sufficient to
determine their viscosity,

- minimum delivery,

- The temperature range in the case where the liquid can be measured at a temperature
below -10 °C or above + 50 °C.



B 6051
1. 1o, Markines

A mcasuring system. component or sub-assembly which has been granted pattemn
approval must carry, in a legible and indetible manner, either on the dial of the
imdicating mechanism or on a special descriptive plate, the following information:

{a) the EEC pattern approval sign:

(b) the identitication mark or name ot the manufacturer:

(¢) the manufacturer’s designation, 1f any;

() the scmal number and year of manufacture; .

(¢) the characteristics of the measuning system as detined in 1.15;

() any supplementary information specified in the patiern approval certificate.

[t sceveral meters operate 1n a single system with the use of common components, the
markings required tor cach part of the system may be combined on a single plate.

The markings on the dial of the indicating mechamism of the meter forming part of the
measuring system must not contradict thosc on the descriptive plate of the measuring
system.

If the measuring system can be transported without being dismantled the markings for
each part may also bc combined on a single plate.

1.17. Seals

Sealing shall preferably be carried out by lead stamping. However, certain seals
applied with pincers shall be permitted on fragile instruments or where such seals are
sufficiently protected against any danger of accidental breakage.

Seals must 1n all cases be easily accessible.

Sealing devices shall be provided on all parts of measuring systems which cannot be
protected in any other way against operations which might affect accuracy of
measurement. However, sealing devices need not be provided on connections which
can only be dismantled by means of a tool. '

The sealing devices shall be so designed as to enable the EEC partial initial
verification mark to be affixed.

It shall be possible to seal the stamping-plate referred to in 3.3.2.1 of Annex II to the
Measurement Instruments Regulations to a support of the measunng system. It may
be combined with the descriptive plate on the measuring system referred to in 1.16.

In the case of a measuring system used for potable liquids, the seals shall not be
affixed, so that the system can be dismantled for the purposes of cleaning.
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20 SPECIAL REQUIREMENTS FOR DIFFERENT TYPLS OF MEASURING
SYSTIEMS

. . . {
2.1 Liqurd-tucl measuring systems ()

2.1.1. Liquid-tuel measunng systems are measunng systems tntended for the delivery
of liquid fucl into the tuel tanks of road vehicles.

Mecasuring systems uscd for refuelling pleasure boats and small aircraft with liquid
fucl shall be treated as liguid-fuel measuning systems.

They may include their own supply arrangement or be designed for installation in a
central supply system.

The ratio between the maximum and minimum flowrates of these systems shall be at
least 10: 1.

2.1.2. Where the measuring system has its own supply arrangement, a gas separator
shall, if possible, be installed immediately upstream of the meter inlet.

This gas separator shall meet the requirements of 1.6.2.1.4 or 1.6.2.1.5 (%).
In this latter case, no blow-off device as referred to in 1.7.5 shall be permitted.

2.1.3. Where the measunng system is designed for installation in a central supply
system or for refuelling are at a distance, the general rules of 1.6 shall be applied.

2.1.4. Liquid-fuel measuring systems shall be fitted with 3 device for resetting the
volume jndicator to zero in accordance with 1.1, 1.2, 1.3 and 1.5 of the Annex to
Ancillary Equipment for Volumetric Meters Regulations, as well as a volume
totalizer.

Where these systems also incorporate a price indicator, the indicator shall be fitted
with a device for resetting 1t to zero.

Devices for resetting the price indicator and volume indicator to zero shall be
incorporated in such a way that the resetting of either of these indicators to zero
automatically resets the other to zero.

2.1.5. Where the liquid-fuel measuring system has its own supply arrangement
operated by an electric motor, a device shall be fitted which, after the motor has

' Additional provisions will be added later concerning liquid-fue! measuring systems incorporating:
motor fuel blending meters,

motor fuel and lubricator blending meters,

electric or electronic indicators and ancillary devices

self service devices and measuring systems intended for the supply of liquefied gas.

* In the case of separators which comply with 1.6.2.1.5 experience shows that the requirement is
generally met if the effective volume of the separator is at least 5% of the volume supplicd in one
minute at the maximum flowrate indicaled on the meter plate.
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stopped. prevents any turther delivery of the hquid until the mdicator has been reset 1o
7o,

Under no circumstances shall resetting o zero be possible during delivery.

2.1.60. The non-retum device reterred to in 1.8.4 shall be mandatory. [t shall be
installed between the gas climinator and the meter. However 1t may be placed
immediately downstream of the meter if the gas eliminator is installed above the level
of the meter. In this case, it may be combined with the device provided for in 1.8.3.
Where the non-retum device is instatled between the gas climinator and the meter, the
resulting pressure loss must be low cnough to be considered negligible.

2.1.7. The hoscs on full-hose measuring systems shall incorporate a manual closure
mechanism which meets the requirements of 1.8.6. An automatic closure mechanism
may also be incorporated.

Full-hose measuring systems supplied solely by means of a hand-operated pump, need
only incorporate the closure mechanism referred to in 1.8.6.

2.1.8. Mcasuring systems with a maximum flowrate of 60 htres/minute or less must
have a minimum delivery not exceeding five litres.

2.1.9. Where thc meter is fitted with a ticket-pnnter, the ticket-printing device must
be connected to the device which resets the volume indicator to zero. This
arrangement must cnable the ticket to be checked after pnnting by comparison with
the indication shown.

2.).10. In accordance with 3.2, initial verification of liguid-fuel measuring systems
shall be carried out in one or two stages depending on whether or not they have their
own supply system.

2.2. Measuring systems fitted to road tankers for the transport and delivery of liquids
with Jow viscosity (viscosity = 20 mPa.s) stored at atmosphenic pressure, except for
potable liquids

2.2.1. The requirements of 2.2 shall apply to measuring systems fitted to road tankers -
or transportable tanks.

Measuring systems may be installed on road tankers containing one or more
compartments, in which case each compartment shall be fitted with its own closure
valve (manual or automatic).

2.2.2. In accordance with national rules on use, if any, each measuring system shall
be used for a specified product or for a category of products for which the meter has
been granted EEC pattern approval.

The pipework shall be so designed that the mixing of products in the measuring
system is easily prevented.
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2.2.0 Wihere tanks are fitted to tratlers or semi-trailers, the measuring systems nuy
be atfixed ctther to the tractor or to the tratler or semi-tratler.

2240 A measuring system fitted to a road tanker may be of the empty-hose or tull-
hosc type. [t may also have cither one empty hose and once full hase or two full hoses
ot different dimensions arranged so as to operate alternately.

Changc-over shall not be possible during a mcasuring operation.

2.2.5. Where the meter is fitted with a ticket-printer, the printing of the ticket shall be
coupled with the resetting to zero of the volume indicator.

2.2.6. A mcasuring system fitted to a road tanker may be designed to operate solely
by pump, solely by gravity, either by pump or by gravity, or by gas pressure.

2.2.6.). Mecasuring systems supplicd solely by pump may operate as full-hose or as
ecmpty-hosc systems.

2.2.6.1.1. If there is a nsk that the condition 1n 1.6.2.4 may not be met, the meter shall
be preceded by a gas climinator such as:

(a) a suitable pas separator, which shall meet the requirements of 1.6.2.1.4 or
1.6.2.1.5(";

(b) a gas extractor;

(c) a special gas extractor.

Where the meter outlet pressure in the measuring system may fall below the
atmospheric pressure but remain higher than the saturated vapour pressure of the
liquid measured, these devices shall be combined with an automatic mechanism to
slow down and stop the flow, in order to prevent any air passing into the meter.

If there 1s no nsk of the meter outlet-pressure falling below the atmospheric pressure
(which is the case, in particular, with systems operating only on full-hose) automatic
mechanisms to slow down and stop the flow shall not be required.

2.2.6.1.2. The special gas extractor with an automatic stop device shall be fitted with '
a sight-glass in accordance with 1.1.8.

2.2.6.1.3. The compartments in road tankers shall be fitted with an anti-swirl device,
except where the measuring system has a gas separator conforming to the
requirements of 1.6.2.1.4.

2.2.6.2. Measuring systems operating solely by gravity shall meet the following
requirements:

' In the case of separators which comply with 1.6.2.1.5, experience shows that the requirements 1s
generally met if the effective volume of the separator is at least 8% of the volume supplied in one
minute at the maximum flowrate of the measuring system
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226020, The cquipment shall be so designed that the total content of the
compartiment or compartments can be measured at a flowrate greater than or cqual o
the mmmmum {lowrate through the measurig, systeni.

2.2.6.2.2, If there are links with the gas phase in the tank, appropriate devices shall
prevent any gas from entering the meter.

22.6.23  The compartments of the tank shall be fitted with an anti-swirl

device,except where the measuring system has a gas scparator in conformity with item
1.6.2.1.4

2.2.6.24.  The requircments of [.6.3.1, 1.6.3.2 and 1.6.3.4 shall apply. An
accelerating pump may be used downstream of the point of transfer if the foregoing
conditions arc satistfied. Such a pump shall not allow any drop in pressure in the
mceter.

2.2.6.25. In some measuring systems, particularly those having a special gas
extractor with an automatic stop device and thosec having a permanent venting
communication with the atmosphcere immediately downstream of the point of transfer,
a gas indicator shall not be required.

However, in measuring systems with a manual air-vent immediately downstream of
the point of transfer, a gas indicator shall be mandatory except in systems where the
pressure may not fall below atmosphenc pressure.

2.2.6.3. Measuring systems which can operate cither by pump or by gravity shall
satisfy the requirements of 2.2.6.1 and 2.2.6.2.

2.2.6.4. Measuring systems fed by means of gas pressure may operate as empty-hose
or as full-hose systems. The pipework linking the device to prevent gas entering the
meter, as specified in 1.6.3.3, and the meter itself, shall not incorporate any
constriction or component likely to cause a pressure loss which generates gaseous
formation by releasing the gas dissolved in the Jiquid.

Such systems shall incorporate a manometer which indicates the pressure inside the
tank. The zone of permissible pressures shall be shown on the dial of the manometer.

2.3. Reception measuring systems for the unloading of marine, rail and road tankers

2.3.1. Measuring systems designed to measure the volume of liquids unloaded from
marine, rail and road tankers shall incorporate an intermediate tank in which the level
of the liquid determines the point of transfer.

This intermediate tank may be designed to deal with gas elimination.

2.3.1.1. In the case of road and rail tankers, the intermediate tank shall automatically
maintain a constant level which is visible or other wise detectable at the start and on
completion of the measuring operation. The permissible varations in the constant
level shall correspond to a volume of no more than the maximum permissible error for
the minimum reception.
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2.3.0.2. In the case of marine lankers, provision for automatic maintenance ol a
constant level shall not be necessary; it no such-provision 1s made, the vanattons
the content shall be measurable.

If the marine tanker is empticd by pumps located in the bottom of the tanker, thc nter-
mediate tank need only be used at the beginning and end of reeeption.

2.3.1.3. In the two cases referred to tn 2.3.1.1 and 2.3.1.2, the cross-section of the
intermediate tank shall be such that a quantity equal to the maximum permissible error
for the minimum reception corresponds to a difference in level of at least 2 mm.

2.4. Measuring systems, whether stationary or fitted to road tankers, for the measuring
of pressurized Jiquefied gas (excluding cryogenic liquids)

2.4.1. There shall be a permanent link along rigid pipecwork between these measuring
systems and their feed tanks. A non-returmn valve shall be fitted between the feed tanks
and the meter.

2.4.2. A pressure maintenance device located downstream of the meter shall ensure
that the product is in a liquid state inside the meter during the measuring process. The
required pressure may be maintained either at a fixed value or at a value adjusted to
sult measurement conditions.

2.4.2.1. If the pressure is maintained at a fixed value, that value shall be at least equal
to the vapour pressure of the product at a temperature 15 °C higher than the highest
possible in-service temperature. It shall be possible to seal the setting of the pressure
maintenance device.

2.4.2.2. Where the pressure is adjusted to suit measurement conditions, it shall exceed
the vapour pressure of the liquid by at least 100 kPa (] bar) during measurement. This
function shall be automatic.

2.4.2.3. In the case of stationary measuring systems for industrial use, the competent
metrology service may authorize the use of manually adjustable pressure maintenance
devices, in which case the pressure at the meter outlet shall not be less than the vapour
pressure of the product at a temperature 15 °C above the temperature of the liquid -
during measurement. A diagram shall be affixed to the measuring system to show the
vapour pressure of the product measured as a function of its temperature. If it is
anticipated that these measuring systems may have to operate unsupervised for long
periods, the temperature and pressure shall be registered continuously by recording
equipment.

2.43. A gas-elimination device shall be provided upstream of the meter consisting of
either a gas separator or a condenser tray.

2.4.3.1. The gas separator shall satisfy the general requirements laid down in section
1 for either the liquefied gas itself or for a liquid of greater viscosity.



B 6057
However, because of the difliculty of verificatton. 1t 1s penissible tor a gas separator
to be approved 1t its effective volume ts not less than 1.5% of the volume delivered 1n
one minute at maximum flowrate in cases where the pipe connecting the meter to the
storage tank is not more than 25 m long. If it exceeds 25 m in length, the cffective
volume of the gas separator shall be not less than 3% of the volume delivered in one
minutc at maximum flowrate.

[t shall not be necessary to fit cither a gas indicator or a sight-glass to liquefied gas
mcasunng systems.

The gas-cvacuation pipe may be connected 1o the space containing the gas phase in
the teed tank or to a self-contained pressure maintenance device set at a pressure 50 to
100 kPa (04 to | bar) below the pressurc at the meter outlet. This pipe may
incorporate a shut-off valve, but it must not be possible to close this valve during the
MCasunng process.

2.4.3.2. The volume of the condenscr tray shall depend on the volume of the pipework
between the be less than twice the decrease in volume of the liquid liable to occur if
the temperature drops by a value conventionally fixed at 10 °C for pipework exposed
to the atmosphere and 2 °C for buricd or themally insulated pipework. For the
evaluation of the volume, coefficients of thermal,expansion of 3.10° per degree
Celsius for propane and propylene and 2.10” per degree Celsius for butane and
butadiene shall be used instead of the exact values. For other products with a high
vapour pressure, the values of the coefficient to be adopted shall be fixed by the
competent metrology service.

The condenser tray shall be fitted with a manually operated blow-off device.

In a measuring system, the condenser tray shall be located at the highest point in the
pipework.

The volume calculated by the foregoing method may be spread over several
condenser trays located at the highest points in the pipework.

2.4.4. A thermowell shall be provided in the immediate vicinity of the meter. The
thermometer used shall have n scale interval not exceeding 0.5 °C and shall be
verified.

A manometer shall be fitted between the meter and the pressure maintenance valve.

For measuring systems incorporated in road tankers, a manometer socket shall be
adequate.

2.4.5. Where the measurning process is carried out on a system fitted to a road tanker,
there shall be no connection between the gas phases in the supply tank and the
reception tank.

2.4.6. Safety valves may he incorporated into measuring systems for the purpose of
preventing abnormally high pressure. If these valves are located downstream of the
meter, they shall open jnto the atmosphere or he connected to the reception tank.
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Undcer no circumstances shall the salety valves located upstream of the meter be
conncected by piping which by-passes the meter to the valves located downsteeam.

2.4.7. It operating conditions nceessitate dic me of detachable hoscs, the hoses shall
remain full 1f their volume 1s greater than the maximum peomissible error tor the
minmmum dchvery.

Dctachable full hoses shall be cquipped with special ‘couplef‘ conncctions for full
hoses.  Manual blow-off devices shall be provided, if necessary, at the ends of thesc
hoscs.

2.4.8. The monitoring valve of the double closing device specificd in 1.11 for any
pipework by-passing the meter must be capable of being shut off for safety reasons. In
such cascs, a manometer fitted between the two shut-off valves or any other
equivalent system shall monitor any lcakages.

2.5. Mcasuring systems for milk

2.5.1. The requirements of 2.5 shall apply to portable measuring systems used to
monitor the reception of milk by collecting tankers to fixed measuring systems used
for reception and to portable or fixed measuning systems used for the delivery of milk.

2.5.2. In reception equipment, the point of transfer shall consist of a constant level in
a tank located upstream from the meter. This constant level shall be visible before and
after each measuring operation, and shall be automatically re-established.

2.5.2.1. Were the meter is supplied by a pump, the constant-level tank may be
installed before the pump or between the pump and the meter.

2.5.2.1.1. In the first case the tank may itself be supplied by gravity, by the emptying
of chums, or with the aid of an auxiliary pump or vacuum system. If the milk is
delivered into the tank with the aid of a pump or a vacuum system, a gas eliminator
shall be necessary; this eliminator may be combined with the constant-Jevel tank.

2.5.2.1.2. In the second case, the constant-level tank shall act as a gas eliminator.

2.5.2.2. Notwithstanding the requirements of 1.8.3, the meter may function with the
aid of a vacuum system. In this case, since the pressure inside the pipework between
the constant-level tank and the meter is lower than atmospheric pressure, the pipework
connections must be perfectly leak-tight. It must be possible to check this tightness.

2.5.2.3. In all cases of reception, the pipework upstream of the constant level must be
completely emptied by an automatic mechanism under usual operating conditions.

2.5.2.4. The constant level shall be monitored by means of a sight-glass or level
indicator. The level will be regarded as constant when it settles within a zone lying
between two lines corresponding to a difference in volume of not more than mice the
maximum permissible error on minimum delivery. The distance between the two lines
must be at least 15 mm.



B 6059

2525 0 Mt meet the requirement of 2.5.2.4, decelerating  mechanisms  are
icorporated i the measuring svstem, the Nowrate dunng the decelerating penod
must not descend below the mmimum flowrate of the meter.

2.5.2.0. If in rceeption equipment, the fiquid mcasured is conveyed at a level lower
than that of the meter, an automatic mechanism shall ensure a pressure higher than
atmospheric pressure at the meter outlet.

2.5.3. Mecasunng systems used for the delivery ot milk shall meet the requirements of
scction 1.

2.54.  Notwithstanding the gencral requircments of section 1 regarding the
elimination of air or gas. gas elimination cquipment shall meet the requirements of
1.6.1 undcr operating conditions only, i.c. when air enters at the beginning and end of
cach measuring operation.

For reception equipment, the user shall be able to ascertain the leak-tightness of the
conncctions so that no air may enter upstrcam of the meter during measunng. For
delivery equipment. the system shall be assembled so that the liquid pressure in the
connccting pipes running from the supply tank is always positive.

3. EEC PATTERN APPROVAL AND EEC INITIAL VERIFICATION

3.1. EEC pattern approval

3.1.1. The following systems shall be subject to EEC pattern approval:

- liquid-fuel measuning systems, referred to in 2.1. When such systems are designed
for installation in a central supply system, the pattern approval certificate shall be

accompanied by one or more specimen drawings showing the conditions for assembly
at the place of use,

- measuring systems fitted to road tankers for the transport and delivery of liquids of
low viscosity (viscosity < 20 mPa-s) stored at atmospheric pressure (except potable
liquids), referred to in 2.2,

- pressurized liquefied-gas measuring systems fitted to road tankers, referred to in 2.4,
- measuring systems for the reception of milk, referred to in 2.5.

3.1.2, Tests

3.1.2.1. In the execution of the tests, working standards and their use shall be
determined in such a way that the measuring inaccuracy of the calibration method
does not exceed one-fifth of the maximum permissible error for the measuring system
under examination.
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3.).2.2. Meter test

It is first necessary to determine the curve of errors as a function ot tlowrate, using o
sufficiently large number of mcasuring points between the minimum and maximum
flowrates. It is necessary to venfy in particular the width of the range of errors of the
meter in the zone; the position of the error curve in relation to the zero linc is of
lesser importance.

It may also be nceessary to carry out tests beyond the permitted flowrate limits.

Tests must also be carricd out as far as possible at the operational limits, i.c. for the
maximum and minimum temperatures and viscosities specified and for minimum
delivery.

Except in the case of tests for minimum delivery, the test volume shall be selected so
as to be large enough to ensure that the value of the scale of the indicator is never
greater than one third of the maximum permissible error.

Where EEC pattern approval has already been granted in respect of the meter and its
ancillary equipment, it is necessary to verify whether the charactenstics of the meter
and of the measuring system are sufficiently compatible. If so, the meter need not be
submitted to further tests, but the minimum delivery of the measuring system must be
determined in accordance with 4.2 of Chapter | of the Annex to Regulations for
Volumetnc Meters for Liquids other than Water.

Should the characteristics of the meter not be compatible with those of the measuring
system, or should no EEC pattern approval have been granted in respect of the meter
(and 1its ancillary equipment), the entire measuring system must be tested in
accordance with these regulations and with the Regulations for Volumetric Meters for
Liquids other than Water and the Regulations for Ancillary Equipment for
Volumetric Meters.

3.1.2.3. Tests for air or gas elimination

The tests must show that the air or gas elimination equipment meets the requirements
0f1.6.2.1.4,1.6.2.1.5and 1.6.2.2.4.

Where gas separators and special gas extractors are fitted, continuous elimination
shall be checked by comparison of the measurement results of a suitable volumetrc
meter inserted downstream of the separator (special extractor) with and without the
addition of air or gas.

Where special extractors are fitted, it is also necessary to test for the complete
emptying of the tank. If possible, the tests should be carried out with the least
favourable liquid. In tests on mock-ups or models on a different scale from the actual
equipment, account shall be taken of the laws of similanty conceming viscosity
(Reynolds), gravity (Froude) and surface tension (Weber). As a general rule tests on
models shall only be carried out where justified.



B 6061
21,240 Tests on special measuring systems.
3.1.2.4.1. Liquid-tucl measuring systems,
The tests shall comprise:

(a) checking of the meter, checking of ancillary equipment and determination of the
intluence of such cquipment (price indicator, printer, presetting device, etc.);

(b) checking of the gas eliminator;

(c) checking of the constancy of the volume of the hose;

(d) a special check to verify regular advance of the price indicator (irregular advance
may be induced in the first component of the price indicator by sudden closing of the
delivery valve).

3.1.2.4.2. Liqueficd gas measuning systems.

The examination shall compnise:

(a) verification from drawings of the efficiency range and the design of gas separators;

(b) an operating test on the gas eliminator (level regulator), which may be
incorporated in the gas separator,

The pressure maintenance device shall also be verified on the drawing. A model test
may possibly be required in special cases by the inspection authority.

3.1.3 In the case of the measuring system referred to in 2.2 and 2.4, EEC pattem
approval may be granted on the basis of drawings and diagrams, provided that they
comply with the provisions of section 4.

3.2. EEC initial verification

3.2.1. General

3.2.1.1. EEC initial verification of measuring systems may be camried out in one or
two stages.

3.2.1.1.1. It shall be carried out in one stage when the system 1s entirely manufactured
by a single manufacturer, can be transported without being dismantled and when it is
verified under the conditions in which it is intended to be operated.

3.2.1.1.2. It shall be carried out in two stages in all other cases.
The first stage concerns the meter only or the meter fitted with any, ancillary

equipment which must be associated with it, whether or not incorporated in a sub-
assembly.
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The first-stage tests may be carried out on a test beneh (possibly in the manufacturer’s
factory) or on the installed measurning system. At this stage. the metrological
examinations may be carried out with liquids other than those for which the system is
intended. -

The second stage concerns the measuring system under actual operating conditions.
This shail be carmied out at the place of installation, under operating conditions, and
with the liquid for which the system is intended.

However, the second stage may be carried out in a placeé selected by the mctrology
service concerned when the measuring systems can be transported without being
dismantled and the tests can be carried out under the conditions in which the
measuring system is intended to be operated.

3.2.2. Tests

3.2.2.1. When EEC initial verification is carried out in one stage, all the tests referred
to in 3.2.2.2 must be performed.

3.2.2.2. When the tests are carried out in two stages:

The first stage shall consist of:

- an examination of the conformity of the meter, including any ancillary equipment
(conformity to the respective patterns),

- a metrological examination of the meter, including buiit-in ancillary equipment.
The second stage shall consist of:

- an examination of the conformity of the measuring system, including the meter and
ancillary equipment,

- a metrological examination of the meter and ancillary equipment in the measuring
system,

- an operating test on the gas eliminator, if fitted: it shall not be necessary to check
whether the maximum permissible errors for this device as provided for in 1.6 have
been exceeded,

-. inspection of the adjustment of the required pressure maintenance devices,

- verification of varations in the intemmal volume of hoses in full-hose systems,

- determination of residual quantities in empty-hose systems.
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ANNEN 1T

4. MEASURING SYSTEMS FITTED TO ROAD TANKERS
4.1. General rccjuircmcnts

The measuring systems fitted to road tankers referred to in ttems 2.2 and 2.4 may
obtain EEC pattern approval solely on the basis of an cxamination of the documents
produced, if the latier are in conformity with one of the standard schemes referred to
in 1item 4.2 and meet the requirements set out below:

4.1.1. Indication of the standard scheme adopted must be added to the markings
specified in item 1.16.

4.1.2. The components of the measuring system must have received EEC pattern
approval when such approval is specified either in Volumetric Meters for Liquids
other than Water Regulations, 2002 and Ancillary Equipment for Volumetric Meters
Rcgulations, 2002.

4.1.3. If a tank has several compartments, the outlet pipes from the compartments
may be connected to a measuring system separatcly or through a manifold, unless
otherwise specified in the relevant standard scheme. The provisions of the second
paragraph of item 2.2.1 shall apply in all cases.

Where a measuring system is connected to several compartments through a manifold,
there shall be a device for preventing several compartments from communicating with
the measunng system simultaneously. This requirement does not, however, apply if
the measuring system has a gas separator in conformity with item 1.6.2.1.4.

4.1.4. If a road tanker has two measuring systems which can be connected as required
to one or more specific compartments, the pipes and valves must be arranged so that
the two measuring systems cannot be connected to the same compartments
simultaneously. In addition, the connections between compartments and measuring
systems must be clearly marked so as to prevent a compartment being mistakenly
connected to a measuring system not designed to measure the product which it
contains, -
4.1.5. If an anti-swirl device is specified requirement, it may be combined with the
valve in the bottom of the compartment.

4.1.6. The pipework, valves and taps between compartments and measuring systems
must be arranged in such a way that it is impossible to connect a measuring system to
a tank separate from the road tanker.

4.1.7. The filter normally provided immediately upstream of the meter or the
degassing equipment may be incorporated in the latter.

4.1.8. It must be possible to seal devices which allow delivery without passing
through the meter in order to comply with any national requirements.
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4.1.9.  Where measuring systems include two-way valves, the latter must be so
designed as to render simultancous communication between the three orifices
impossible,

4.2, Standard schemes

Standard scheme S1

Oparstion by gravity with permancat vent ot point of traasfer

Allous : mectered delivery oaly (ompry hose).
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K e v to standard scheme S

It the tank has several compartments. the measuning system must be directly and
permanently connected to a specific compartment without a manifold.

A Anti-swirl device .

F: Filter. The filter must be designed and installed in such a way that it can be
cleaned without emptying the meter or the sight-glass (Vy, or V,, respectively).

The whole of the filter must be situated below the level of the point of transfer.
T,, Ty: Vanants authorized for gas evacuation.

T\: blow-off valve and non-return valve to prevent admission of gas into the
measuring system

T,: return to the gascous phase in the tank compartment.

Car: Non-return valve to prevent gas flow in the event of thermal overpressure 1n
the tank.

C: Meter.

Vm: Operating valve.

I and 1]: Variants of the empty-hose dchivery system.
Vi: Weir-type sight glass.
Va: Sight glass as defined in item 1.1.8, also serving as a gas indicator.

at: Permanent air vent of sufficient cross-section to ensure that pressure in the
meter is  at least qual to atmospheric pressure.

Permanent venting may be provided by a vertical tube without a valve. If this
tube is connected to the top of the tank, the 'car’ non-return valve is not needed.

H:  Head of liquid.

h: Height of bottom of tank above point of transfer. This must be sufficient to
ensure a flow rate at least qual ro the meter's minimum flow rate until the tank is
completely empty.
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Standasd scheme S 2
Operation by gravity without permanent veat at point of transfer during delivery
Allovie s (a) metered delivery (emply hose):

(1Y dircet unmetered delivery, eraptying and filling of the tank without
passing through the meter.
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Nevro standard scheme S 2

The pipework between compartments and measuring systems must be ouch as 1o
ensure permianceat connections.

A Anti-swirl deviee.

R: Two - way valve allowing metered delivery, unmetered delivery and emptying
and
filling of the rank without passing through the meter.

This valve is optional. It may be replaced by a direct connection.

F: Filter. A drain valve i1s authorized only if it includes a non-retum valve
preventing
any admission of gas to the measunng system.

PgS: Special gas extra For as defined in item 1.1.5.
Vi Sight glass of special gas extractor.
T\, T2, T3T4: Variants authorized for the venting device.

T): return 1o tank.

T,: vent to the atmosphere.

Ts: vessel to catch liquid particles cntrained by the gases.
T4: blow-off valve.

C: Meter.

va: Valve automatically closed by the special gas extractor when the pressure is
insufficient to prevent vaporization in the meter or when a gas pocket
accumulates
in this special gas extractor. In addition, this valve must close in the event of a
failure in its control system.

['and 11: Variants of the empty-hose delivery system.

Variant [: weir-type sight glass V5.
Variant 11: sight glass as defined in item ].1.8, also performing the
function ofa gas indicator Vj.

Vm: Operating valve.

The automatic valve va and the operating valve Vm may be combined in a
special valve performing both functions. In that case, the two functions must
be independent of each other.

In Variant 11, this special valve must be placed after the sight glass V.
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at: Manuoal vent. It may be automabie (e.g.. automatically closed during (he measuring
aperation and opened on completion thereot).

H: Head ot hquid.
h: Height ot bottom of tank above point of transter. This must be sufficient to cnsure

a flow rate at least equal to the meter's minimuny flow rate until the tank s
completely empty.
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Standeard scheme S 3
The measuring svstem includes a pump. a gas separator and one or two full hoses.
Allovws: (a) metered delivery by pump (full hose);

(b) dircet unmetered delivery (with or without pump). ecnmiptyine and
filling of the tank without passing through the meter.
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A oo stundard scheme S 3
Two-way valve allowing metered delivery, unmetered delivery and filling and
cmptyving of the ranh without passing through the wmeter.
This valve 1s optional. [t may be replaced by a direct connection.

Pump. The pump may be reversible. In that case, a non-return valve must be
between the valve Ry and the gas separator Sy,

Optional two way valve, for direct unmetered delivery.

Filter. The tilter may be fitted with a drain valve.

Sg: Guas separator as defied in item 1.6.2.1.4. The liquid level in the separator must
be higher than that in the meter.

T\,Tgl

£ascs.
C:

Vm :

Variants authonzed for the venting device.

Ty: direct return to the tank.

Ty: mum to the tank via a vessel to catch liquid particles entrained by the
Meter.

Opcrating valve.

Non-return valve.

Ful] hose on reel.

Optional second full hose (very short) for delivery at high flow rates.

Valve to prevent the full hose from emptying.

Device allowing deliveries to be made with either hose in a two-hose

measuring system. This device must be in conformity with the first paragraph
of item 1.10.1 and the second paragraph of item 2.2.4.
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Standard scheme S 4

The measuring system has a pump. a gas Scparator, one emply hose or one {ull and
onc emply hose.

Allows: (a) metered delivery by pump (full or empty hose);
(b) metered gravity-feed delivery (empty hose);
(¢) dircet unmietered delivery (which or without pump), emptying and
fithing of the tank without passing through the mcter.
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A ocovto standard scheme S 4

Two-way valve for metered delivery, unmetered delivery and emptying and
filling of the tank withouat passing through the meter.

This valve 1s optional. It may be replaced by a direct conuection.

Pump. The pump may be reversible. In that case, a non-return valve must be
added between valve R2 and the gas separator Sg.

Optional bypass allowing mctered gravity-feed delivery (empty hose). This
hypass is authonized only if there s no valve R .

Optional two-way valve for direct unmetered delivery.
Filter. The filter may be fitted with a drain valve.

Gas scparator as defined n item 1.6.2.1.4. The hquid level in the gas separator
must be above that in the meter.

Non-return valve preventing gas flow (in the case of empty hose delivery).
Mecter.

Pressure gauge take-off; this is only compulsory when there is a bypass B.
This take-off makes it possible to check, during itial verification, that the
pressure in the meter is at least qual to atmosphenc pressure during gravity-
feed delivery.

Automatic or manual vent. When there is a bypass B, this vent must be
automatic and of sufficient cross-section to ensure that the pressure in the

meter 1s at least equal to atmospheric pressure.

Operating valve.

I and II: Vanants of the delivery device:

Variant I: empty hose.
Vanant II: combinations of one full and one empty hose.

Non-return vaive.

Weir-type sight glass.

Sight glass as defined in item 1.1.8, also serving as a gas indicator.
Full hose on reel.

Valve to prevent the full hose from emptying.
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Ry Device allowing deliveries to be made via cither the full or empty hose. This
device must be in conformity with the first paragraph of itent [110.1 and the
sccond paragraph ot item 2.2.4.
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Standard scheme S S
The measuring system includes a pump. a gas extractor and one or two tull hoses.

[Conly allows metered deliveries by pump (full hose).
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Nev 1o standard scheme S5

It the tank has several compartments, the measuring system must be directly and
permanently connected 1o a specifie compartnient without a manifold,

A

Vi

Pg:

Tz:

Vm:

cl:
tl:
ﬂ22~

cla:

Anti-swirl deviee.

‘Open or closed' type valve rendering any slowing-down at the pump intake
practically impossible.

Pressure gauge to check that the pressure at the pump intake is never less than
atmospheric pressure

Pump.
Filter.

A drain valve is authonzed only if it includes a non-retum valve preventing
any admission of gas to the measuring system.

Gas extractor. Two variants. T) and T, and authorized for the venting device.
Direct link between the gas cxtractor and the tank. In this case the pipework
must lead into the tank along the wall in order to facilitate separation of liquid

particles and gases.

Gas extractor connected to the tank by a vessel to catch liquid particles
entrained by the gases.

Meter.

Operating valve.

Non-retum vallve.

Full hose on reel. **

Optional full second hose (very short) for deliveries at high flow rates.

Valve to prevent the full hose from emptying

Device allowing deliveries to be made with either hose in a two-hose

measuring system. The device must be in conformity with the first paragraph
of item 1.10.1 and the second paragraph of item 2.2 4.
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Standard scheme S 0

Fhe measuring system ineludes a gas separator combmed with the supply pump. onc
or two full hoses. or one empty hose. or one [ull and one empty hose.

Al s, () metered delivery by pump (full or cnapty hose);
(b) dircet delivery with or wathout pump, without passing through the
meter, and emptying and tiling of the tank without passing through the
meter.
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Kovio srandard scheme S 6

Two-wav vahve alloswwing metered delivery. unmetered delivery and empivimg
and fithing ot'the tank without passing through the meter.

This valves optional, Tt may be replaced by a direet connection,

Filter. The filter may be fitted wath a drain valve.

Gas sceparator combined with the supply pump as described i the first
paragraph ot item 1.6.2.1.2. This subassembly must satisty the requirements
laid down atem 1.0.2. 1.4, It must have recerved EEC pattern approval.
Non-rctum valve. This valve may be located downstream of the meter.
Optional two-way valve for direet unmetered dehvery.

Meter,

NNE Varants of the delivery device:

Variant 1: onc or two full hoses:

Variant [1: empty hose:

Varant 111: combinations of onc full and one empty hosc.
Operating valve.
Weir-type sight glass.
Sight glass as defined in item !.1.8, also serving as a gas indicator.
Full hose.
Optional seconé full hose (very short) for deliveries at high flow rates.
Valve to prevent the full hose from emptying
Non-return valve.
Automatic or manual air vent.
Device allowing deliveries to be made by either of two*available delivery

methods. This device must be in conformity with the first paragraph of item
1.10.1 and the second paragraph of item 2.2.4.
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Standard xcheme §7

The measuring system includes a pump, a special gas extractor, onc or two full hoses,
or one empty hose or one full hose and one empty hose.

Allows @ (a) metered delivery by punip (tull or ecmpty hose),
(b) metered gravity-feed delivery (empty hosc);,

(¢) direct delivery with or without pump, without passing through the meter,
and emptying and filling of the tank without passing through the meter.
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Kev o standard scheme S 7

I the tank has several compartments and if'it is possible to UK a manifold, the valves
in the bottom of the compartments and the valves on the intake pipe must be of the
‘open or closed” type. Pipes between compartiments and the measunng systeni must be
pennanently connected.

A Anti-swirl device.

Ri: Two-way valve allowing metered delivery, unmetered.delivery and emptying
and empting of the tank without passing through the meter.
This valvc is optional. It may be replaced by a direct connection.

P Pump. The pump may be reversible. In that case. a non-return valve must be
incorporated between the valve R, and the special gas extractor PgS.

B: Optional bypass allowing metcred pravity-feed &lively (empty hose). This
bypass is authorized only if there is no valve Ry

Ra: Optional two-way valve for dircct unmetered delivery.

F: Filter. A drain valve is authorized only if it includes a non-returmn valve
preventing any admission of gas to the measunng system.

PgS: Special gas extractor as defined in item 1.15.
V(. Sight glass of speaal gas extractor.
T\, Ty, Ts: Variants authonzed for the venting device.

T: vessel to catch liquid particles entrained by the gases.
T,: return to the tani.
Ts: blow-off valve.

C: Meter

va; Valve automatically closed by the special gas extractor when the pressure is
insufficient to prevent vaporization in the meter or when a gas pocket
accumulates in the extractor. In addition, this valve must close in the went of a
failure in its control system.

1ILIII: Variants of the delivery device.

Vanant . one or two full hoses;
Variant II: empty hose;
Variant I[I: combinations of one full and one empty hose;
Vm: Operating valve.
The automatic valve va and the operating valve Vm may be combined in a
special valve performing both functions. In that case, the two functions must
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be mdependent of cach other, This speaal valve must be placed downstream ot
the srght glass Voo those vananis (1 and T sohieh melude the Tacter.

d: Non-return valve,

\' Warr-tvpe sight glass.

\v Stght glass as detined initem TLES, also serving as a gas indieator.

: Full hose on reel. ’

i1 Optional sccond {ull hose (very short) tor delsvery at high low rates.

clar  Valve preventing the tull hose tfrom emptyving.

at: Automatic or manual wr vent.

Ryt Deviee allowing dehiveries to be made by either of fwo available delivery

methods. This device must be m conformity with the first paragraph of item 1.10.1
and the sccond paragraph ot item 2.2.4.
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Standird sclicme SN

The mcasuring svstem inciudes a pump, a three way valve, a special gas extractor. one
or (wo [ull hoses. or one emipty hose or one tull and one empty hose.

Aloss: (a) metered delivery by pump (tull or empty hosce);

(b} gravity-feed metered delivery (empty hose);

{¢) dircet delivery wath or without pump, without passing through the
meter. and emptying and filing of the tank without passing through the
meter.
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Nevio standard schienie § 8

I the tank has several compartments and #1018 possible to use a manifold, the valves
in the bottom of the compartiments and the valves on the ntake pipe must be ot the
‘open or closed” type. Pipes between compartments and the measuring system must be
permancntly connected.

A: Anti-swirl device.
p: Pump.
Ry: Three-way valve which, in conjunction with valves Rl and R2, cnables the

following operations to be carried out:
1. Mcewed or unmetcred delivery by pump (full or empty hose);
2. Gravity-feed metered or unmetered delivery (empty hose), emptying and
filling of the tank;
3. Filling of the tank with the aid of pump P.
Ri: This two-way valve (s optional. It may be replaced by direct connection.

F: Filter:

A drain valve is authonzed only 1f it includes a non-return valve preventing
any admission of gas to the measuring system

Cly: Non-retum valve.
PgS: Special gas extractor as defined in item 1.1.5.
Vi Sight glass for special gas extractor.
T, T2,T3: Variants authorized for the venting device.
T|: vessel to catch liquid pamcles entrained by the gases.
T,: to the tank.
T;: blow-off valve.
C: Meter.
va: Valve automatically closed by the special gas extractor when the pressure is
insufficient to prevent vaporization in the meter or when a gas pocket

accumulates in the extractor. In addition, this valve must close in the event of
a failure in its contro! system.

[, I, III: Vanants of the delivery device.

Variant [: one or two full hoses.
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Variant 1T: emipty hose.
Variant 111: combinations ot one full and one empty hosce.

Operzting valve,

The automatic valve va and the operating valve Vi may be combined
in a special valve performing both functions. In that case, the two
functions 1must be independent of each other. This special valve must
be placed downstream of the sight glass V3 in those vanants (Il and
I11) which include the latter.

Non-retum valve.

Weir-type sight glass.

Sight glass as detined in 1tem 1.1.8 also acting as a gas indicator.

Full hosc on reel.

Optional second full hosc (very short) for delivery at high flow rates.
Valve preventing the full hose from emptying,

Automatic or manual venting.

Device allowing deliveries to be made by ecither of two available

delivery methods. This device must be in conformity with the first
paragraph of item 1.10.]1 and the second paragraph of ttem 2.2.4.
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Standard scheme S 9

[he measurme systenm icludes a pump, a gas separator, a pressure mamtainmg valve
and a tull hose.

Mo (1) metered delivery by pump (full hose):

(b)Y dehvery with or without pump. without passing through the meter,
and emptyving and filling ot the tank without passing through the mcter.
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Nov to standard scheme S0

Fwosway vahe tor metered delivery, emptyving and filling ol the tank wathout
passing through the meter.

This valve is optional. [t may be replaced by a direet conneetion.
Pump.

Adjustable pump bynpass connected to the tank.

Optional two way valve for direet unmetered delivery.

Non-rcturn valve stipulated initem 2.4.1. It may also be positioned between
the tilter and gas separator.

Filter.

Gas separator m conformity with either item 1.0.2.1.4 or the second paragraph
of item 2.4.3.1. The venting device 1s connected to the gascous phase of the
tank. For satety reasons, a valve vas may be fitted to this device: in that ax, it
must be fitted between the tank and the branch to the valve 'vamp',

Meter.

Automatic pressure maintaining valve adjusted ro maintan a pressure at least
100kPa higher than the saturated vapour pressure in the tank.

Operating valve.
Non-return valve.

Gaseous-phase pipe which may be used only to fill the vehicle tank and
recover the product during checking of the measuring system.

Thermometer. This thermometer must be situated near the meter. either in the
gas separator or at the meter inlet or outlet.

Compulsory pressure gauge.

Optional pressure gauges.

(a) to ensure that the requirements stipulated in item 2.4.S are observed, it
must be clearly stated on a plate that the gaseous phases in the vehicle tank

and customer's tank must not be connected.

(b) Safety valves may be incorporated; in that case, they must comply with the
requirements of item 2.



