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Disclaimer

Conformément au réglement (CEE, Euratom) n°® 354/83 du Conseil du 1er février 1983
concernant I'ouverture au public des archives historiques de la Communauté économique
européenne et de la Communauté européenne de I'énergie atomique (JO L 43 du 15.2.1983,
p. 1), tel que modifié par le réglement (CE, Euratom) n° 1700/2003 du 22 septembre 2003
(JO L 243 du 27.9.2003, p. 1), ce dossier est ouvert au public. Le cas échéant, les documents
classifies présents dans ce dossier ont été déclassifies conformément a I'article 5 dudit
reglement.

In accordance with Council Regulation (EEC, Euratom) No 354/83 of 1 February 1983
concerning the opening to the public of the historical archives of the European Economic
Community and the European Atomic Energy Community (OJ L 43, 15.2.1983, p. 1), as
amended by Regulation (EC, Euratom) No 1700/2003 of 22 September 2003 (OJ L 243,
27.9.2003, p. 1), this file is open to the public. Where necessary, classified documents in this
file have been declassified in conformity with Article 5 of the aforementioned regulation.

In Ubereinstimmung mit der Verordnung (EWG, Euratom) Nr. 354/83 des Rates vom 1.
Februar 1983 uber die Freigabe der historischen Archive der Europdaischen
Wirtschaftsgemeinschaft und der Europaischen Atomgemeinschaft (ABI. L 43 vom 15.2.1983,
S. 1), geandert durch die Verordnung (EG, Euratom) Nr. 1700/2003 vom 22. September 2003
(ABI. L 243 vom 27.9.2003, S. 1), ist diese Datei der Offentlichkeit zugénglich. Soweit
erforderlich, wurden die Verschlusssachen in dieser Datei in Ubereinstimmung mit Artikel 5
der genannten Verordnung freigegeben.
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EXPLANATORY MEMORANDUK

This directive has been drawn up pursuant to irticle 100 of the Treaty and
the Council Directive of 26 July 1971 (1) on the approximation of the laws
of the liember States relating to common provisions for both measuring instru-

ments and methods of metrological control.

The aim is to remove the technical barriers which are cﬁfrently impeding
intra-Community trade in measufing systems for liquids other than water as
& result of disparities between national laws governing such systems in the

Member States.

A coﬁparative study of the resulations applyihg t0 measuring systems for
liquids other than water in the Member States has shown that‘the differences
are not cohfined'to fechnical specificétions on construc%ioh aﬂd operation
but also extend to the accuracy and methods with which these systems are

' tested before being placed on the market.

~Manufacturers wishing to export their systems are therefore obliged to diver-
sify their production to take account of the regulations in force in the
Heomber State where the systems are intended to be used and to undergo repeated

inspections performed according to a variety of methods,

Since present national laws are justified_by a legitimate desife to protect
consumers and users, the only way of overcoming the disadvantages stemming
from their divergency and of creeting the conditions needed for the establish=-

" ment of the Common ilarket scems to be to harmonize those laws.

The expression "measuring systems for liquids other than water" means systems
whereby any liquid product other than water may be measured as it passes through
thems In addition to one or more meters conforming to Council Directive
Ko 71/319/EEC and the ancillary equipment conforming to Councii Directive
Ne 71/348/EEC which may be associated with them, these systems comprise devices
to ensure correct measurement or to facilitate operation.

/e

1) O0.J, N° L 202, 6 September 1971.



lleasuring systems for liquids other than water are intended either to
c¢eliver or to reccive particular liquids. ‘Thesc may obviously include
all hydrocarbons suci as demestic fuel oil, other fuel oil, petrol for
road venicles, aircraft and pleasure bozts, and also liquid food products

(wine, milk, etc.) which arc delivered or collected in road tankers.

The importance of such measuring systems for ligquids other than water is
evident. The instruments may be mounted on lorries, or on Tixed deiivory
equipment (petrol pumps, etc.) or on pipclines. With the aid of thesz
instruments it is possible to measure liduids other than water fairly
economirally, without wasting time and in the case of pipelines, without

interrupting the flow of liguid.

This pirective lays down the general provisions for such measurinz systems
and the degree of accuracy and the nature of the inspections wiih which these
systems must comply in order to receive the EiC marks and symbols and thus

circulate freely in the Community.

This proposal fqr a directive has been drawn up at the regﬁest of the Council
' which, in its resolution of 21 December 1973 on industrial pelicy, invited
the Commission to submit a proposal on the question before 1 January 1975.
This Directive also constitutes a sequel to a number of birectives adopted
by the Council on measuring instrumertc; 4t evp;lenents 4ie

Council Directive of 1971 on meters for liguids other vhan water (71/319/3EC)



The type of harmonization adopted is the optional system, similar to that

adopted for most of the separate Directives on measuring instruments.

This means that measuring systems for licquids other than water meeting
the requirements of this Directive may be marketed and used freely between
the Hember States and inside the lMember States as may the systems complying

with national regulations in each of the !ember States individually.

CONSULTATION OF TEZ EUROPTAN PARLIAIBNT AND FCONOITIC AND SOCTAL COMMITTER

The opinion of these two bodies is required in accordance with the second
paragraph of Article 100 because the implementation of the provisions of

the Directive will require the amendment of legislation in certain Member

4

) States,
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HAS ADOPTED THIS nlmcm:rvw P

Article 1 -

v

This Directive applies to measuring systems for licuids oiher than water
\

14corporating volvmeltric meters with measuring chambers.

Article 2 S
Thosemerasuring systems which miy bear EEC marls and symbols are described in the
amcx horetos  They zhall ke subject 1o EEC patiera approval- and shall under-

go ET initial verification undsr the conditicas laid down in the gaig Armexe

’ 't
[ IR

Under the .- condiiions: .- laid dowm in the Mnex,; ENC pattern approval

may also be graated to - . .- . corpounents or sub-assemblies of g measuring
BYSuEm,. '
\ )
Irticle 3

P

\

No Jember State may, for reasons connected with their metrological qualities,
refuse, prchibit or restrict the placing on the maiket or entry into service
of measuring systoms for liquids other than water bearing the EEC pattemn

approval syubol and the EHC initial verification mark.

Article A

THD? DaTRA I SRR Co

lo The liember States shall put into forze the laws, regulations and
vadm.;kut“a4¢ve orovisions neaded in ordsr to comle with this Directive’

within eighteen months of 1ts POtJflClthﬁ and shall fovthwith inform

< L)"J

. the Commission theroof,

2. Member States chall communlcaue t0 tha. Commission %the text of %he

provisions' of national law wu1ch they adopt or intond to aiopt in the

field covercd by this Direciive.

Article 5

This Directive is addressed to the liember States. .

€ . - Vo



l.l. 2.

101'3.

delivery applies, Ly an

ANNEX

> ar——r

CRENZRAL REQUIRIITLITS F(R I LSUR.LNG SYST=IS

~ T

T T R A o L S A N T T N T e e,

¢

Dsfinitiong

. 2wy . R

Measuring uystem

A msasuring system for liquids other tien wabtar comprises, in addition to
the meier itscelf conforming to Council Iirective 71/J19/"UC and the ancilla~

) Q

. . A . . . ]
ry ecuinment conformirg to Council Dircctive 7'/34U/VEG which mav he asso—

ciatad with it, all tbe e~aipment to ensure correct measuremeni cr invended
to facilitate the operetion and all oth:r equipment which con affect measu-
rement in ary possible way. ' ‘

.- -

If s:vbral met<rs irtended for separate measuring oaerou1ons operate in -
conjunciion with common compounents, each meter shall be considored as
comprising, with the common comporents, a measuring syctem.

If several meters are intended for a single measuring cnera+1on, the mr+ers
are con51aﬁred as forming a single messtring sy@*em.

firnimuz delivery

The minimusn delivery of a measuring system is delermined in ccuforamity with
the requirement specified in Council Directives f;/jl9,®uc and 71/348/EEC
concerning me:ers for liquids other Vhen water and ancillary ecuipsent for
maters for ligquids other tLaﬁ water, having regard to the provisions of this

v .
Lirective,

r—‘

ntended to measure licuid received into the

ligquid for vhich moasureuent shall he suthorized is
on The grenadiLg requirement relaving to minimum
ailogyy to minimum reception,

In measuring systems iz s"stu“,_
the emallest voliunms of
Lot

alle minim:m recepti

daximum rate of flow

The maximum porm1q91ble ratz of flow of a meamuring grsieom is the maximum

rate of fiow of the meter, or, if several meters arz conaccted in kmrwlLQJv

the sum of the maximum rates of flow of thecse meters, excepi iz the case =

where particular conditions impose a smaller value. ’
;

0 O
. - '



1.11)4-0

Gas mzparator

A gas scperztor is an apparatnus for continuously separating and removing
by an appropriate arrangement eny air or gaces contained in the liquid,

. The gas evacuation arrangemont is, in principle, automatic in operatior

,101°5¢

1'1.6.

1.1.7.

1.1.8.

101-90

However, this requirement is waived if a mechanism is provided which ~’°~

matically stops the flow of liguid when air or gas is likely to ente she

meter, 1In this case, resumntion of measnurement shall be posgivle w3y

when the gas has been removed, either auvtomaticaliy or manually. ./
) /

Gas extractor ) ' .- g S

A gas extractor is an apparstus designed to exraci air or geses accumuler

ted in the pipe work upsiream of the meter in the form«f pxkets no more

tlhian slightiy mixed with-the liquid. o ‘

o Py

—

~.

The sbove recuirements concerring~the gas evacuation arrangement for the
gas separator also apply to that of the gaa extractor. v
Special gas extractor )

A special gas extrector is an apparatus which on the e hand, like the
gas separaior but under less stringent operating conditions, continuously
separates any-air or gases contained in the liquid and on the other hand
antomatically stops the flow of liquid when air cor gases scounmulated in
the form of pockets no more then slightly mixed with the liquid are likely
to enter ths meter. = T - - s . : '

Condenser tray RN
S

A condenser tray is a closed tank designed to collect, in pressurized
liquified sas measuring systems; tLe gases contained in the iiquid to be
measured er.d to condense them before measurings » S

\ ~ N 3 '

Gas indicator

A ges indicetor is an apparatus allowing easy detection of any gaseous
formation that may be praesent in the lijgdd flow. :

Sight-glass ‘
A sight--gless is a device allowing the level of the ligquid to be checked in
a- part of the measuriang system. .



1.2, Field of =2pplication

The rcquirements of this Annex apply to &ll types of measuring system,
provided tnat the special regquirements *n the Annez do not gpocify -
differont roqaxrenunus. '

1.3. Deters

Veters inccrporated in a measuring systom, including any ancillary equi
, -

ment; shall be of an BEC pattern approved For measurement of the liquid

concerned in normal couditions of uses '

These meters shall be the subject of a separate EZEC pattern approval or
- of an approval included in the EEC pattern anproval of the measuring
system in whick they are incorporated,

1.4. Point of transfor

l.4.1¢ HMeosuring systems skall incorporate a point defining the liquid delivere
or received and cslied the point of transfer. This point of transfer is
situsted downstream of the meter in de71very c'ystem Yy upstrezn of the
meter in receiving systems, .

l.4e2s Hoasuring systems may -be of two types : "FrJ hose" systems and "full nose"
systems; +he term hose includes rigid pemor“.

1.4.2:1s Dry hose °yq+ems zrey in the case of aﬂl Tery equipment, measuring systems
in which the point of transfer is situated upstream cf a delivery hose.
This point of transfer tzkes the ferm of either a2 weir type sight glass
or a closing device, ccmbined, in both caces, with a systcm which ensures
the complete emptying of the delivery hoss after each measuring operation.

1.4.2.2, Full hose measuring systems are, in the case of delivery equipment, meas ur-ng
systems of which the point of transfer comprises a closing devioe sitvated
in the delivery pipework. When the pipework has a free end, the closing
device shall be sivuated as close as possible to this end.

_1e4.2.3. In the case of receiving equipmeni, the same requirements apply, by snalogy,
to.the reception pipework upstrsam of the meter.



l.6.

1.6,1,

1¢6e 26

1Q6‘2l

Filters
R D ST L et

Yeasuring qy tems shall incorporwte, upstream of the meters, a device
intended to collect solid impurities from ke liquids (filterj.
Filters shall as far as possible be so arranged as to be accessible,

Eliminetion of ajir or gases

-~y

Gencral requirement

A measuring system shall be instelled in such a way +that it does not
normally proluce, upstream of the meter, eniry of air nor release of
gas in the liquid, If therc is a riek that this requirement night not
te met; measuring systems shall incorporate gas eliminating equipment
permitting the proper elimiration of any gases that may be contained in
the liguid before it passes tarough the mevcr.

The gas eliminating equipment shall be suitable for the supply conditions
and arranged in such a wey that the error dus to the influenca of tle
gases on the meas1rement resultz sizl)l not exceed

e 0a5 % of $he cuanti*v memsured for 11qu*ds other than po able liquids of
a viscosity not exceeding 1 mPa.s j

- 1 % of the guantity measurcd for potab’e liquids and thosa whoge visco~-
sity exceeds 1 mPa.s.

However thare shallbe no need for the error to be lecs than 1% of the
minimun delivery.

Punped flow
1, Subject to the provisions in 1,6.6. below, when the pressure at the pump

intake may, even momentarily, fall kelow aimospheric preseire or the
vapour pressure of ‘the liquid,; a gas separatov shall be provided.

1l.6,2.1.1.4 gas separator shkall be sudbjec t o separate EE pattern approval or to
gpproval included in the D:u pattern approval of the measuring syste
of which it forwms paré,

1642

ls2.The ges separator shall in princi ole be inu,alled cdowngtream of the
putpes it may, however, be combined with t¥2 pump,.

It shall always be positioned as close as possible to the meter so that
the pressure drop dus to the flow of liquid between the %wo components is
negligivlee.



1.6.2.1.3.The limits of operation of a gas separator are as follows 3
a) the maximum rate or rates of flow for one or more speoified liguids;

b) the maximum and minimum pressure limits compatible with proper
functioning of the gas eliminating apparatus.

l.6.2.1.4.¥hen a gas separator is covered by a separate EEC pattern approval, it
shall, within the limit of errors laid down in 1.6,l., ensure the
elimination of air or gases mixed with the liquid to be measured under
the following conditions :

3) the measuring system shall operate at the maximum rate of flow and
the minimum pressure laid down for the gas separator;

b) any proportion by volume of gases relative to the mixture of gas
and liquid is permissible if the gas sep§rator is designed for a
rate of flow lower than or equal to 20 m /h' it shall be limited
to 30 % if the gas separator is designed for a rate of flow higher
than 20'm /h { Gases shall be measured at atmospheric pressure to
determine their percentage).

As regar%s separators designed to operate at a flow rate of more
than 100 m h, however, pattern approvals can be made by analogy
with an approved pattern of_the same design and smaller dimensions.

1,6.2.1.5."hen a gas seperator is approved as a component included in an approved
measurlng system, the above requlrements may be applied to ite

However, when the measuring system irncorporates a gas indicator conforming
to the definition in 1.1. 8., the gas separator noed only meet the
requirements of 1,6,2.1.4. untll gas bubbles arc clecarly v1sib1e in

the 1ndlcator. :

These bubbles need not, however, be present in the case of minute quantities
of gas and the separator shall operate under the conditions set out in
1l.6.2.1.4, for any volumetric proportion of gas less than 20 %. Experience
shows that this requirement is generally met by a properly built separator
if its effective volume is at least equal to 8 % of the volume delivered

in one minute at the max1mum rate of flow 1ndlcated on the plate of the
measurlng system.



1.6.2.2, When the pressure at the pump inlet is a2lways greater than atmospheric
pressure and the vepour pressure of the liquid and there is no gas
seperztor, a gas extractor or spvecial gas exiractor is necessary if
gascsous forinations are liable to occur between the pump and the meter
during non-flow periods or if air pockets can be introduced into the
pipswork (e.g., when the supply tank is completely empy)

1.6.2,2,1.The gas extractor or special gas extractor shall be subject to REC
pattern approval or approval included in the EDC pattcrn approval
of the measuring system of which it forms part.

1.642.2.2.The gas extractor or special gas extractor shall in prirciple be installed
downstream of the pump. However, it may also be combined with the puap.

In both cases, it sh=11l rormaily b= installed at the highest pcint in the
pipework, as close as pousible to the mater and upstresn of it, If it is
instclled balow the lavel of the meter, a non-return device, fitted if
necessary witi: a pressure limiting valve, shall be incorporated to prevent
the emptying of the pipework between it and the meter.

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

1.6.2.2.3.The limits of cperation of a gns extractor or sgpacial gas extractor are
as defined for gas separators in 1.6,2.1.3.

1.6.2.2.4.1 gas extractor or special gas extractor shell eliminate a gas pocket of
a volume at least equal to the miniimm delivery without an error greater
than 1 % of the minimum delivery.

They shall alsc be capable of separating continuously a volume of gas

equal to at least 5 % of the volume of the liquid delivercd at the maximum
rate of flow without the ercor in the measuring system varying by more than
0.5 %o

1.6.2.3. The requirements in 1.6.2,1. 2nd 1.6.2.2. shall not prchibit the existeunce
of manual or zutomatic extraction devices in fixed installations of large
dimensions.

1.6.2.4. If the supply equipment is arranged in such a way that, whalever the
conditions in which it is used, no gas can form in or penstraie into the
reception pipework upstream of the meter during measurecment no gas
elimination device ig required provided that the gas formation liable to
occur during non-flow periods never cause an error exceeding 1 ¢ of the
minimum delivery.



1.6.2, Nen-pumped flow -

1e603s1s Wlen a meter is supplied by gravity, without use of a pump, if
"the pressure of the liquid in all parts of the pipework upstream
of the meter and in the meter: itseif-is preater thoan tho vopour
pressurce and stmospheric pressurey it:is not necezsary to provide
a gas elininator, Howovor, some arrangement shall, after the
measuring cysbem has bocen brought into~service, easure itg
. remaining correctly filled,. : _
1,043,24 If this pressure is likely to be less than atmospheric pressure
while remaining greater than the vapour prassure, an appiopriate
arrangement shall prevent the introduction of air into the meter.

1.6.3.3, In all circumstances the pressure of the liquid between ths
meter and the point ¢f transfer shall be higher than the vapour
pressure of the liquid. o

1.64344. When a meter is supplied under gas preissure, an approrriate

arrangement shall prevent the entry of gas into the meter.

1,5.4. Gas removalrv

ThLe gas removal pipe of s gas elirinator shall not includs a
manually conirolled valve if the cloging of this valvs provents
the operation of the arrangement., If, Lowever, a closing davice
of this kind is required for reasons of safely, a sealing device
mst easure that, when open, it remains in this pusition,

1645, Anti-swirl device

If it is intended as a genersl rule that the supply tank of a
mecasuring system be compistely empiied, the outlet crifice of

the tank shall be provided with an anti-—swirl device, except where
the system inscrporates a gas separator.

16,6, Viescous liquid

As the effTectivensss of gas ssparetors and gas extrachiors decreases
with an increase in the viscosity of the liquid, these components
should not be fitted in the case of liquids with a dynamic viscosity
of more than 20mPa.s at 20°C, The pump ghall te so arranged that
the inlet prassure is always greater than the zimospheric pressure.
If this condition is not likely to be fmifilled on &ll occcasiong,

an arrangorent shall bs fitted to stop the flow of whe ligquid
automatically as soon as the inlet pressure is less than atmospheric
pregsure. 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,



¥hen the measuring system is not in use, the pipework shall
be kept full of llqula up to the point defining the quantities
measured,

1.7, Gas_indicator

1.7.1. oasﬁfina systems may be fitted with a gas indicator. These
~arrangements mey be mace: obllvetory 1n cases specified in
Chapter 2

" 1,742« The smallest typs of gas irdicator permissible for use is a
transparent cylinder with an interhal diameter equal to the
diameter of the meter conrecting pipe and with a length three
$imes the internal diameter; the length need not, however, be
more than 15C mm, .- ' c

If the internal diameter of the connecting pipe is equal to or
greater than 80 mm, it shall be regarded as adequate if the
tube incorporates sufficiently large transparent ssections for
air or gas bubbles to be ecsily observed through tkhem. If this
is the cnse, the length of the t;an parent sections must be at
least equal to 150 mm,

The g=& indicatcr must be built and installed in such a way as
to allow all the liquid through without any being left behinda
Vhen the gas indicator is installed c¢n a by-pass, an instrument
must be installed on the pipe so that, for all rates of flow
within the measuring range, it is possible to establish the flow
of +he liquid, : :

4

“1;703w: The gas indicator éhall be downstrazm of the meter,

l.7.4. In dry hose measuring systems the gas indicator may take the
Torm of a weir-iype sight glazs and may also be used as a point
of transfar, - , . "

1275 The cas indicator mey Le provided wiih a bleed screw or soms othar
hlow—off arrarzemeni wihen it forms a high point in the pipewoérk.
~No pipe shall be connected %o the hlow-off arrangement. Flow
indicators (e.g. spirals or bladed wheels) mey be incorporated
in ths gas indicator, provided that such devices do not prevent
the observation of ary formations of gas whlch may be contained
in the ligquid, :



1.8,

. 1.8.1.

Complete filling of the measuring system

The meter and the pipework from the meter to the point of
transfer shall be automatically kept full of liquid during
the measuring operation and when the system is not in use.

' If this condition is not fulfilled, particularly in cases

1.8.2,

1.8.3.

where the installation is fized,; it must be possible for
the complete filling of the measuring system up t0 the point
of transfer to be effected manually and monitored durlns
measurement and when the system is not being used.

To ensure the complete elimination of air and gas from the-
measuring system, blow-off arrangements, if possible with
small windows, shall be provided at appropriate positions.

The plpewofk between the meter and the point of transfer

shall not, in general, induce errors of more than 1 % of the
minimum delivery. '

Chapter 2 shall specify in some particular cases’the technical
conditions to be fulfilled in order that this requirement can .
be met.

Subject to the provisions in 1.8.3.1., 1.6.3.2. and 1.6.3.3.,
a pressure maintaining device shall, if necessary, be placed

- downstream of the meter to ensure that the pressure in the

1.8.4.

1.8.5.

gas. eliminators and in the meter is alwzys greater than
atmospheric pressure and the vapour pressure of the liquid.

Heasuring systems in which the liquid is likely to flow in the
direction opposite to that for normal flow when the pump has

stopped shall be provided with a non-return arrangeﬂent, fitted

w1th a pressure limiting device if necessary. ..

In dry-hose measuring systems the pipework downstream from the
meter and, if necessary, the pipework upstream of the meter
shall comprise 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. is assured by an air vent. In
certain cases this facility may be rcplaced by special devices
such as an auxiliary punp or a compressed-gas injector. In

‘measuring systems designed for minimum deliveries of less than

10 cubic metres, 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 is not emptied
during periods when the system is not used,

This specification may not apply to liqueficd gas.

Vhen a closing device is placed downstream of this device,
the volume of the space tetween them shall be as small as
possible and in any case less than the maximum permissible
error for the minimum delivery.

In this case, particularly for systems intended for measuring
viscous liquids, the end of the nozzle shall be so designed
that it cannot pretain a quantity of liquid exceeding 0.4
times the maximum permissible error for the minimum delivery
of the measuring system.

1,8.7. If the hose comprises several components, these shall be
assembled either by means of a special connector to keep the
hose full or by a connection system which is either sealed
or ensures that the components cannot be separated with a
commonly uced tool,

1.9. Variation of internal volume of full hoses

In the case of full hoses in a measuring system, the increase
in internal volume due to the change from the coiled position

~when not subjected to pressure to the uncoiled position when
stbjscted to the pumping pressure without any flow of liquid
shall not be more than twice the maximum permissible error
for the minimum delivery.

If the measuring system is not provided with a hose stowage
drum, the internal volume increase shall not exceed the
maximal permissible error for the minimum delivery.

1.10., Branches

1.,10.1.In measuring systems which are intended to deliver liquids,
' branches downstream of the moter are permitted only if they
are 80 arranged as to ensure that the liquil is only dischargecd
from one outlet at a time.  In measuring systems which are to
receive liquids, branches upstream of the meter are permitted
only if they are so arrangel that the intake of liquid is
effected only throwgh one pnipe at a time.



1. 10.'2.

- 1.11.
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1.12,

l.12.1.
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Departures from these requirements can only be approvec in
the cnse of delivery sysiems which are installed so that they
cannot supply more than one user at a time and receiving
systems which cnnnot operate for more than one supplier at

a time,

In measuring systems operating either with a dry hose or a full
hose and having flexible pipes, a non-return valve shall be
incorporated in the rigid pipework leading to the full hose
immeliately downstream from the selector valve. In addition
the selector valve shall not in any position permit connection
of the discharge hose operating as a dry hose w1th the pipework
leading to the full hose, . - . L

Bz-nasses

LY

Iny connections intended for by-passing the meter shall be
closed by means of blanking flanges. IHowever, 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 arrangement with a monitoring cock in betwzen,

Closure shall be capable of being ensured by means of stamped
seals. .

’ -

Valves znd control arrangeiments

If the supply conditions aré liable to overload the meter, a

flow-limiting device shall be provided. This arrangement

l.12.2.

1.,12.3.

shall be placed dowastream of the meter if it causes a
pressure loss. It shall be capable of being sealed.

The various positions for the operating components of multi—way
valves shall be easily visible and located by notches, stops or
other secure arrangements., Departures from this requirement
are acceptable whenever the adjacent positions of the operating
handle form an angle of at least 90°.

Reteining valves and closing arrangements not used to define
the quantity measured may have relief valves in order to
dissipate any abnormally high pressures which may arise in
the measuring system.



l.13,

i.l4.

1.14.1.

1.15.

1.16,

1.16.1,
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Tayout of measuring systems

lleasuring systems shall be installed in such a manner that

the indicating device is clearly visible in normal conditions
of use. If present, the gas indicator and the sight-zlass

of the gas separator shall as far as possible be observable
from one position. Sealing devices shall be easily accesscible,
plates skall be fixed irremovably and the statutory markings
shall be very lecgible and indelible.

On—-site verification devices

The installation shall permit the performance of on-site testing
of the various components 2nd verification of the entire system
in normal operating conditions. If necessary, pipework shall

be provide?! to return the measured liquid to a storage tank,

The installation shall, as necesgary, be equipped with
temperature and pressure tappings, especially when the operaticn
or testing of the measuring systems requires a knowledge of
these factors. '

Charzacteristics of a menasuring systom

The characteristics of a mecasuring system are as follows :
- maximum rate of flow; h

~ minimum rzte of flow;

- maximum operating pressure;

—~ minimum operating pressure;

-~ description of the liquid or liquids to be mcdsured;

— mininum delivery.

Legends

A measuringe system, component or sub—assembly having received
pattern approval shall carry a spchal piate giving the
Lollow1n? information
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a) the EEC pattern approval symbol;

b) the identification mark or name of the manufacturer;

¢) the description choseﬁ by the manufacturer, if any;

d) the serial number and year of manufacture; :

e) the characteristics of the model. a

If several meters operate.in a single'system with the use of

common components, the legends required for each part of the
system moy be combined on a single plate,

The legends on the dial of the indicating mechanism of the
meter forming part of the measuring system must not contradict -

those on the rating plaie of the measuring system.
/

1.16.2, The indications, legends or diagrams required by the directives

l.l?l

concerning the measurement of liquids other than water ()
or by the pattern zpproval certificate shall be marked very
visibly either on the dial of the incicating mechanism or

very close to it,

Placing of seals and verification marks

Sealing devices shall be constructed so as to allow the
application by stampirng of the EEC initial verification marks,
Sealing cevices requiring the use of sealing pincers shall

be permitted only on instruments that are too fragile to allow
the marks to be applied by stamping. In all cases, the
sealing devices shall be easily acceesible.

The stamp-~date feferred t0 in 3.3.2.1., of Annex II of the
Council Directive 71/316/“EC of 26 July 1971 shall be sealed
to 2 support of the measuring system.

It may be combined with the rating plate of the measuring
system referred to in 1.16, In order to allow dismantling -
for cleaning purposes, the seals shall not be applied vhen
the measuring system is used for pctable liquids,

(*) Directives T1/319/EEC and 71/348/EEC and this Directive.
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Access to parts which allow the measuring result to be
modified and dismantling of the various component
instruments of the measuring system shall be prevented
by means of sealing devices.

However, sealing devices need not be installed on
connections made in such a way that it is viriually .
impogsible to .dismantle them with a commonly used tool,

‘Furthermore, exceptions may be provided for in the

certificate of approval for measuring systems which
need to be Cismantled in the course of use (measuring
systems for potable liquids, for example).
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2, PROVISIONS SPECIFIC TO DIFFERENT TYPES OF MEASURING SYSTEMS . .

2.1, Ligquid fuel measuring svstem (¥*)

2elel, Liquid fuel measuring systems are measuring systems intended for the
‘delivery of liquid fuel into the fuel tanks of road vehicles,

These measuring systems may be used for refuelllng pleasure boats
and small aircraft with llqull fuel,

They may include their own supply arrangement or be des1gned for
installation in a cbntral “supply system.

2.1.2. Wheh the measuring system comprises its own supply arrangement, a gas
separator shall be placed immediately upstream of the meter inlet.

This gas separater shall meet the requirements set out in 1.5.2.1.4.
“or in l.6.2.1.5, In the latter case, erxperience shows that the

requirement is generally met if the effective volume of the separator

is at least equal to 5 % of the volume supplied in one minute at

the maximum rate of flow indicated on the meter plate,

2,1.3. When the measuring system is de81gned for installation in a central
supply system, the general rules in 1,6, shall be applied.

2.1.4. These measuring systems shall incorporate a device for resetting
to zero the volume indicator conforming to items l.l., 1.2., 1l.3.
and 1.5. of the Annex to Council Directive 71/348/EEC, as well o8 a
volume totalizer,

If these systems also incorporate & price indicator; this shall be
fitted with a aev1oe for resetting it to zero, as well as a-prlce
totalizer. :

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 causes the resetting of '
the other to zero,.

motor fuel blcndlnv meters,
- motor fuel and lubricant blending neters,

C electrlg ina e)actronic indicators and
' ahcilYary devices;

~ gelf-service devices; )
— measuring systems intended for the
supply of liquefied gas,

(*) leasuring systems incorporating

are not included under this heading,




2.1.5.

2.1.6.

2.1.7.

2.1.8.

2.1.9.

2.1.10.
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Vhen the road fuel measuring system comprises its own supply
arrangement operated byan electric motor, a mechanism shall,
after the motor has been stopped, prevent any further delivery
of the liquid until the indicator has been returned to zero,

Under no circumstances may resetting tn zero be possible during
delivery.

In mensuring systems supplied by a central system the preceding
requirement shall te met by means of an automatic closing mechiznism,

The non-return device referred to in 1.8.4. shall be obliratory.

It shall be placed between the gas eliminator and the meter.

However it may be ploced immediately after the meter if the gas
eliminator is installed above the meter. In this case, it may be
combined with the device provided for in 1.8.3. Vthen the non-return
device is placed hetween the gns eliminator and the meter, the
resulting pressurc less must be negligibvle.

Hoses shall incorporate a manual closing mechanism which meets the
requirenments of 1.,8.6, An automatic closing mhchanica may
also be incorporated,

In full-hose mensuring systems which are supplied solely by means
of a hand—~operated pump, only the closing mechanism referred to in
1,8.5. is required,

The liquid fuel measuring systems defined in 2,1,1, above
snall be subject to pattorn aprroval.

Yhen such systoms are intended for installation in a central supply
system, pattern approval shall be supplemented by one or morc
typical drawings showing the installation conditions at the point
of use.

Measuring systems with a maximum flow rate (Qmax) equal to or less
than 100 1/min mst have a minimum delivery rot excecding 5 1.

Initial verification
In accordance with 3.2,, initial verification of liquid fuel

measuring systems shall be carried out in one or two stages Cepending
on whether or not they have their own supply systen.



2.2.

2. 2. l.
2.2.2,
2,243,

20204

2.2.5.

2¢2.64

2.2.7.

2.2.8
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Heas suring systems fitted to road tankers for the transport and

delivery of licuids with low viscosityr and low vapour pressure

(except ponable llqulds)

The follow1ng provisions shall apply to measuring systems fltted
to road tankers or transportable tanks,

Tanks fitted with a measuring system may 1noorpora+e one or more
compartments,

Where a tank incorporates more than one compartment, each compartment
shall have its own lock (manual or automatic). »

In accordence with national rules on use, if any, each measuring
system shall be used for a specified product or for a class of
products for which the meter has recelved the EEC initial verification
marks,

The pipework shall be so designed that the mixing of producus in
the measuring system is easily preventeﬂ

Where tanks are fitted to trailers cr scmi~trailers, the measuring
systems mey be affixed either to the tractor or to the trailer or
semi~trailer.

A measuring system fitted to a road tanker may be of the dry-hose
or full-hose type. It may also have either one dry hose =nd one
full hose or two full hoses of different dimensions arranged so as
ta operate alternately.

In the latter case, change-over shall not be possible during delivery.
To this end, change-over may be coupled with the resetting to zero
of the volume indicator.

Where the meter is fitted with a;ticket—printer, the printing of the
ticket ghall be coupled with the resetting to zero of the volume
irdicator,

A measuring system fitted to a road tanker mey be desirmed to
operate solely by pump, solely by grav1ty, either by pump or by
gravity, or by gas pressure.



2.2.8.1,

2.2.8.1.1.

2.2.8.1.2,

2.2.8.1.3

2.2.8.1.4.

2.2.8.1.5.
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lleasuring systems supplied solely by pump may operate as full-hose
or as dry-hose systems.

If there is a risk that the condition in 1,6,2.4. may not be met,
the meter shall be preceded by a gas eliminator such as 3

a) a suitable gas separator;
b) a gas extractor;

c) a special gas extractor.

When the meter outlet pressure in the measuring system may be lower
than atmospheric pressure but higher than the vapour pressure of

the liquid measured, these devices shall be combined with an automatic
system to slow down and stop the flow to prevent any air passing into
the meter,

¥hen, on the other hand, there is no risk that the meter ocutlet
pressure may be lower than atmospiheric pressure (which is the case,

in particular, in systems operating only on full-hose) the use of
automatic mechanisms to slow down and stop the flow is not obligatory.

If the separator conforms to the requirements of 1.6,2.1.5.,

the effective volume of the gas separator shall be oqual to at least
5 % of the volume delivered in one minute at the maximum rate of
flow of the measuring system,

The special gas extractor with an autometic stop device shall be
fitted with a sight-zlass conforming with 1.1,9.

Txperience shows that in this case the gas indicator provided
for in 1,1.8. is not necessary.

The compartments in road tankers shall be fitted with en anti-swirl
device, except when the measuring system has a gas separator
conforming to the requirements of 1.642.1.4.

there a measuring system is fitted to a tank of the calibrated-
container type, this tank may cease to be considered as a calibrated
container. :

For a tank to continue to be regarced as a calibratad container,
the pipework must be organized in such a way thet the requirements
concerning calibrated containers continue to be met and fraucCulent
manipulation of the installation is precluded. If the installation
inccrperates a pump and the pump is arranged so as to allow direct
delivery from a full compartment without use of the meter, that
pump must be installed so that it empties wholly by gravity.
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2.2.3.2. Hcééuring syétcms opera%ihg's lcl" by ~ﬁ°v1uy uh'xll mect the
following requiremments :

2, 2 .8.2.1.The equipment must be so designed that the total content of the
compartment or compartments can be measured at a rate of flow
greater than or cqual to the minimua rate cf flow through the
measuring system.

2.2.8.2.2.IF there are links with the gns phase in the tank, appropriate
QeVIC“S shall p"event eny gas from eatnrlrv the motnr.

242,842, 3 The compartments of the tank’ shall be fltteu with an anti-swirl
dov1ce. . . .

2 2.042.4. Thc provisions of 1.6,3.14y 1. 6 3.2. and lu6e.3e 3. shall

apply. An accelerating pump may be used dcwnsirean of the point
+of transfer if the foregoing conditions are satisfied. Such a
prmp £hall not have the effect of increasing the rate of flow
at the mecter, «

2.2.8.2.5.In some measuring systems, particularly those having a special gas
' extractor with an auvtomatic stop device and those having a means
_ of rermanont veating to the atmesphore immeciately dewnstream of the
roint of transfer, a gas indicator shall not be regquired,

On the other hand, in measuring systems' with a manual release into
" the atmosphere immedintely downstream of the point of transfer, a
- gus indicator shall be obligatory.:

2.2.8.2, lleasuring systems which can operate either by pump or by gravity

shall S3tlsfy the requlrements laid down in 2.2,8,1, and
S - “2‘3’2’~.1 s T e S B

2.2.5.4. lieasuring systems fed hy meeons 6f.gas-préé§ure ﬁay'operate as
dry-hose or as full-hose systems. The pipework linking the device
roferred to in' 1.6.3.4. (1) above with the meter shall not
.incorporate any constriction or componen’ likely to cause a pressure
loss generating gas formation by releasing the gas dissolved in the
licuid,

— ——

Such systems shall incorporate a gauge showing the pressure inside the

tank, The &ial of thls pressure snall 1nalcate the zone of permissible
nressures. T i : -

Qli arrangement to prevent gas entering the méter,
as specified in 1,6,.3.4.
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2.3.1.

_ _Peception macsrring systems for the unlcading of shirs, tank wwrons
-

on? ro~d tankers ¢

I'easuring systcems designed to measure liquids unloaded from tan'ker
ships, tank wagons and rnad tankers shall incorporate an intermediate
tank in which the level of the liquid Ceterminos the point of traasfor.

This intermediate tank may be fitted with gasillimination equipement.

2.3.1.1.In the case of road tankers 1n1 tank waoons, the intermedicte tank

shall automatically maintain o constant level which 1s visible or
otherwise detectable at the start and on completion of the measuring
operation, The permissible variations in the constant level shall
correspond to a volume equal to no more than the maxirum permissible
error for the minimum reception.

2.3.1.2.In the case of tanker ships provision for automatic maintenance of

a constant level is not necessary; in that case, varietions in the
content shall be measurable.

If the tanker ship is emptied with the aid of pumps located in the
bottom of the ship, the intermediate tank need only be used at the
beginning and end of reception.

2;3;1;3;In the two latter cases, the cross—section of the intermediate tank

2444

2401,

24442,

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,

n S : N

Pressurized 110uef1eﬂ zas measuring g£°temsl whc*hhr gtotionary or
fitted to road tanker )

There shall be a pérménent link alonz riﬂid pipework betwaeen these
measuring systems and their feed tarks. L nen—retura valve uLa‘l
bo fitted between the feed tonks and the moter. :

A pressure maintenance device located downstream of the moter 'shall
ensure that the product is in a liquid state inside the meter during
the measuring process. The required pressure may be maintaine

either at a fixed value or at a value adjusted to suit meaburcmcnt
conditions.
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Where the pressure is maintained at a fixed value, the latter

"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, The setting of a pressure-maintenance device shall

" be sealable.

2e4e2.26

204’2030

Yhere the pressure is adjusted to Suif measurement conditions, it
shall exceed the vapour pressure of the liquid by a least one bar
during measurement., This function shall be autcmatic,.

In the case of :stationary measuring systems for industrial use,

the competent letrclogy Service may authorize the use of menually
adjustable pressurc~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 should be affixed to the
measuring system to show the vapour pressure of the product measured

".as a function of its temperature., If it is anticipalted that these

2.4.3.

2.4.3.1.

measuring systems may have to operate unsupervised for long periods,
the temperature and pressure shall be registered continuously by
recordlnb equlnment.-

Upstream of the meter there shall be a gas;elimination device
ccnsistinr of elther a gns separator or a condenser tray.

The gas separator shall satlsfy the generul requlrements laid
down in section lfor either the liquefied gas itself or a liquid

- of greater viscosity.

Eowever, bacause of verification difficulties, it is permissible
for a gas separator %o be approved if its effective volume is not
less than 1.5 % of the volume delivered in one minute at maximum
rate of flow in casss where the pipe connecting the meter to the
storage tank is not Ionger than 25 m. “hon it exceeds 25 m in
length, the effective volume of .the gas separator shall be not
less than 3 % of the volume delivered in one minute at maximum
rate of flow,

It is not necessary to fit either a gas indicator or a sight-¢lass
to liquefied gas measuring systems.

The gas evacuation duct may be connected to the space containing
the gas phase iu the feéd tank or to a self-containcd pressure-
maintenance device set .at a pressure 0.5 to 1 bar below the
pressure at the meter outlet. This duct may incorporate a shut—off
valve, but it must not be p0351b1e to close this valve during the
measurlng process, .



2.4 3. 2. The vclume of the conienser troy - shall depend on the volumeof the

2-4.4.

2-4-5.

.2.4‘67

pipework betwecn the feed-tank valve and the pressurc-mzintcnance
valve downstream of the meter. It shall not be less than twice
the reduction in volume of the liquid liable to occur if the
temperzture drops by a value conventionally fixed at 10° C for
pipe work exposcd to the atmosphere and 2° C for burizd or thermally
insulated pipework, To calculate the contractlon tie coefficicnt
of thermal expansion shall be rounded off to 3,1 per cegsree
Celsius for propane and preopylene and tc 2.10'3 per Cegree Cclsius
for butane and butadiene, TFor other products with a high vapour
pressure, . the valucs of.the cocfficient to Le adopted shnll te
fixed by the competent letrology Service, |

The condenser tray shall be fitted with a maﬁually operated blow—
off arrangcment.,

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,

A thermowell shall be provided in the immecdiate vicinity of the
metor,

The user shall be in possession of a verified thermometer gradusnted
at intervals not exceeding 0.5° C

A pressure gaute shall be fitted between the meter and the pressure-

mulntengnce valve.

For measuring systems incorporated in ‘road tankersS,a pressure gauge
socket will be regarded as adequatc.

During measurement, there shall be no conncction between the gas
phases in the storape tank and the reception tank,

Safety valves may be incorporated into measuring systems for the
purpdse of preventing abnormally high pressure. I7 these valves
arc located downstrcam of the meter, they shall opun into the
atmosphere or be eccnnected to thz reception tank.

Under no circumstances shall the safety valves located upstream
of the meter be connected by piping which by-pass:s the meter to
the valves located downstream.



2 4 T. Where operatlng conditions necessitate the use of detachoble
hoses, these hoses shall remain full if their volume is greater
’ than the maximum perm1s31ble error for the -minimum delivery.

Detachable full hoses shall be equlpped WIuh speclal "ecoupler”
connections for full hoses. lanually operated blow-off
‘arrangements shall be provided, if necessary3 at the ends of
'these hoses.

2.4.8. The monitoring cock of the double closing arrangement specified
in 1,12 for =ny pipework hy-~passing the moter must be
capablz of teing shut off for safety reasons., In such cases,
leaktightness shall be monitored by a pressure gauge fitted
between the two shut-off valves or by any other equlvalent
system, , SN

v e st o

© 2,5, HMeasuring systems fitted to pipelines
: LT L )

2.5.1s The measuring systems referred to are those fitted on either
piping connecting two stationary tanks or piping leadlnp to or
from a plpellne or depot. ) . . .

2.5.2. If several pumps are mounted in series in a pumping station,
an automatic locking mechanism shall ensure that the pumps are
“get in operation in the correct order. if necessary, this .
mechanism shall be sealable, o '

'2.5.3« An appropriate dev1ce ‘shall prevent the 11qu1d flow1ng agalnst
the normal dircction of flow.

"2.5.4. If safety valves are fitted on the pipework upstream and downstream
of the meter, the cischarge pipes from the valves located upstream .
of the moter shall not lesd to the seme tank as those from the
valves downstream of the meter. - - ° St o .

2.5,5. ileters fitted to pipelines to measure in succession liquids of
different natures must, if possible, be equipped with antomatic
correcting device to ensure that the requirements of item 6.2.
of Council Directive N© 71/319/EEC on meters for liquids other
than water are satisfied. These correcting devices shall be
subject to pattern approval.
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. However, if the;measurement results are used sclely for

. commercial opcrations or for fiscal opcrations concerning a

2.6.

2.6.1.

2.602¢

2.6.2:1. .

~limited number of persons or bodies designated in contracts,

pipeline operators may be authorized to measure in successicn
liquids of different natures using the same meter, cven if tho

.variations in the.orror due to the variations in the properties

of the liquids arc such that the recquirements of itom 642.

of the abovementioned Dircctive W° 71/319/TEC cannot be satisfied,
In this case, the user shall corrcct the measurement resulis by
2pplying the corrcction coefficients laid down for various

.viscosity gzones within which the prov1s1ons specified above must
-be complled with.

Neasuring svstems for milk

The following requirements apply to portable measuring systems

sed for the reception of milk by collectlng tankers, to fixed
mcasurlng systens Used for receptionin dairies and to portable
or fixed measuring systems used for the delivery of milk,

In reception equipment, the point of transfer consists of a
constant level in a tank located upstream from the meter.:
This constant level must be visible before and after each
measuring operations It must be automatically re-established,

When the‘metar is supplied by a pump, the constant-level tonk
may be placed before the pump or between the pump and the meter.

2.6,2.1.1.In the first case the tank may itself be supplied by gravity,

by the emptying of churns, with the aid of an auxiliary pump
or a vacuum systcm. . :

If the milk is delivered into the tank with the aid of a pump

.or a vacuum system,  a gas eliminator is necessary; this climinator
. may be combined with the. constant-level tank, -

2.6.2.1.2.In the second case, the cqnstantélevel tank must act as a gas

eliminator.
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Notwithstanding tho provisions:of I,8,3., tho motcr may

be supplied~by-a ¥acuum-system.~ In this-casey-since the pressure
ingide the pipework between the constant-~level tank and the mcter
is lower than atmospheric pressure, the pipework connections must
be perfectly leaktight., It must be pogsible to verify this
leaktightness,

In all cases of reception, the pipework upstream of the constant—
level must be completely emptied by an automatlc mechanlsm in
usual operating cond1t1ons. .

The constant level shall‘be monitored by means of a sight-glass
or level indicator.. The level will be regcarded as constent when
it settles within a zone lying between two: lines corresponding
to a difference in volume of not more than twice the maximum
permissible error on minimum delivery, The distance between the
two lines must be at least 20 mm,

If to meet the aforementloned requlrement deceleratlng mechanisms
are incorporated in the measuring system, the rate of flow during

. the decelerating period must not descend below the minimum flow:

2064246,

rate of the meter,

If, in feéeption equipment in dairies, the liquid measured is
conveyed at a level lcwer than that of the meter, an automatic

‘mechanism ghall ensure a pressure higher than atmospherlc

" pressure at the meter outlet, . .

2.6.3.

2"604 [ 4

heasurlns systems used for the dellveny of mllk must meet the
requirements of sectlon 1. ‘

Noththstundlng the general provisions of section 1 on the -
elimination of zir or gzas, gas elimination mechanisms must meet
the requirements of l.641s solely in operating conditions,

i.ce when air enters at the beglnnlng and end of each measurlng
operation, :

- Por reception equipment, the user must be able ta ascertain the

lealtightness of the connections so that no air is admitted
upstream of the meter during measuring. For delivery equipment,
the system must be assembled so that the liquid pressure is

. alwoys positive in the conneot1n pipes running from the supply

tarlk. . . ) o . ’35
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3.1.1,

3 l 2.‘

3.1.2.1.

ERC PATTERN APPROVAL /AND EEC INITIAL VERIFICATIQW

v

“#FC Pattern approval

EZIC Pattern approval shzll relate either to a measuring systcm
capaole of being transported to the installation site without-
prior dismanhtling or to a component, approval of which is laid
down by a directive (meter, ancillary equipment, gas eliminator),
or to a sub-assembly that can be transported without dismontling
consisting of one or more components,pattern approval of which

" is laid down in a directive,

‘For the meaéuring systems referred to in the above paragrarh, ILI7

pattern approval may be based on plans indicating the characteristics
of the various components and their relative positions.

o . . N Ad

Teststo be carried out

The BEC pattern approval examination shall include inspection of the
piping diagrams and drawings of the measuring system.

. . *

"In addition, tests sholl he carrlmd out 1n accordunce WItD the

~-Following specifications.

3.1.2.2.

In the execution of these tests, the work standards and their use
shall be determined in such a way that the measuring inaccuracy of
the calibration method does not excecd one-fifth of the maximum
permigsible error for the instrument tested.

ileter test

’

"It is first necessary to determine the curve of errors as a function

of rate of flow, using a sufficiently larse number of mzasuring
points in the flow zone. It is necessary to verify in particular
the width of the range of errors of the ‘meter in the zone;

the pesition of the crror curve in relation to the zero line is of
lesser 1mportance.

. It may also be necessary to carry out tests outside the flow zone,

especially for meters and measuring systems for low viscosity liquids
(dynamic viscosity not over 17 cP).

Testsmust also be carried out at the limits of operating conditions,
i.e., for the maxinum anc¢ minimum temperatures and viscosities
specified and for minimum delivery.
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In all cases, the test volume shall be selected so as to be large
enouzh to ensure that the value of the scale of the indicator is
never greater than one-third of the maximum permissible error.

Test of air or gas elimination.

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

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

Tests on special measuring systems

3.1.2.4.1.Liquid fuel measuring systems

The tests shall comprise :

a) checking of the meter, including determination of the influence
of ancillary equipment (price indicator, printer, presetting
device, etc..);

b) checking of the zas eliminator;

c) checking of the constancy of the hose volume;

d) a special check to verify regular advance of the price indicator

(irrezular advence may be induced in the first component of the
price indicator by sudden closing of the delivery valve).

3.1.2.4.2.Licuefied gas mcasuring systems

- Tho examination shall comprise :

a) verification on dravings of gas separators as regards area of
efficiency and mounting;

b) an operating test on the gas eliminator (level regulator)
incorporated in the gas separator.
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The pressurizing cdevice shall zlso be verified on the drawing.
& mocdel test may possibly be required in special cases by the
inspection authority.

TEC initial verificntion

Genecral

ERC initial verification is compulsory for the measuring systcms
referred to in 3.1l.1,

it is also compulsory for meters, whether alone or accompanied

by items of ancillary equipment, and for sub-assemblies incorporzting
a meter when such equipment is mounted in meosuring systems ccretructed
outside the factory where they werc manufactured, ’

EZC initial verificnation of a measuring system may be carried out
in one or two stages,

3e2.1,2.1.1t is carried out in one stage when the system is entirely manufactured

by a single manufacturer, when it can be transported without being
dismantled and when it is verified uncder the condltlons in which it
is intended to be orerated.

3e2eleZ.2.I% is 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 asscciated w:th it, whether or not
incorporated in a sub-assembly,

The szcond stage concerns the measuring system in the actual opcrating
state.

It is carried out in a place selected by the Iietrnlogy Service
concerned when the mecasuring cystem can be transported without being
dismantled and the tests can be carried out under the conditions in
which the measuring system is intended to bte cperated.

If these two conditions are not met, the second stage is carried out
at the place of installation under oporating conditions.
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Tests to be carried out

Vhen the tests are carried out in two stages :
The first stage consists of :

~ an external examination of the volumetric meter, including any
ancillary equipment (conformity with the respective patterns);

-~ a metrological examination of the volumetric meter, including
built-in ancillary equipment.

The second gtage congists of :

- an extermal examination of the measuring system including the
volumetric meter and ancillary equipment;

- a metrological examination of the volumetric meter and encillary
ecquirment in the measuring system;

~ an operating test on the gas eliminator, if there is one;

- inspection of the acdjustment of the required pressure-maintenance
devices; '

- verification of variations in the internal volume of hoses in
full-hose systems;

-~ determination of resicdual quantities in empty-hose systems.

When EEC initial verification is carried out in one stage, the tests
referred to in 3,2.2.,1., must be performed,

The first-stage tests may be carried out on a test tench (possidly
in the manufacturer's factory) or on the installed measuring systcm.
The metrological examinations may then be carried out with liquids
other than those for which the system is intended.

The second-stage tests must be carried out on the measuring system
in the place of installation and with the iiquid that the system is
intenced to measure,



