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Foreword 

This document (EN ISO 4064-1:2014) has been prepared by Technical Committee ISO/TC 30 “Measurement 
of fluid flow in closed conduits” in collaboration with Technical Committee CEN/TC 92 “Water meters” the 
secretariat of which is held by SNV. 

This European Standard shall be given the status of a national standard, either by publication of an identical 
text or by endorsement, at the latest by December 2014, and conflicting national standards shall be withdrawn 
at the latest by December 2014. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights. 

This document supersedes EN 14154-1:2005+A2:2011, EN 14154-2:2005+A2:2011, 
EN 14154-3:2005+A2:2011. 

This document has been prepared under a mandate given to CEN by the European Commission and the 
European Free Trade Association, and supports essential requirements of EU Directive(s). 

For relationship with EU Directive(s), see informative Annex ZA, which is an integral part of this document. 

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the following 
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech 
Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, 
Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, 
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom. 

Endorsement notice 

The text of ISO 4064-1:2014 has been approved by CEN as EN ISO 4064-1:2014 without any modification. 
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Annex ZA 
(informative) 

 
Relationship between this European Standard and the Essential 

Requirements of Requirements of EU Directive 2004/22/EC 

This European Standard has been prepared under a mandate given to CEN by the European Commission 
and the European Free Trade Association to provide one means of conforming to Essential Requirements of 
the New Approach Directive 2004/22/EC, Measuring instruments directive. 

Once this standard is cited in the Official Journal of the European Communities under that Directive and has 
been implemented as a national standard in at least one Member State, compliance with the normative 
clauses of this standard confers, within the limits of the scope of this standard, a presumption of conformity 
with the relevant Essential Requirements of that Directive and associated EFTA regulations. 

WARNING: Other requirements and other EU Directives may be applicable to the products falling within the 
scope of this standard. 
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Foreword

I�� ȋt�e International �r�ani�ation for �tandardi�ationȌ is a worldwide federation of national standards 
bodies ȋI�� member bodiesȌ. T�e wor� of preparin� International �tandards is normally carried out 
t�rou�� I�� tec�nical committees. �ac� member body interested in a sub�ect for w�ic� a tec�nical 
committee has been established has the right to be represented on that committee. International 
or�ani�ations, �overnmental and nonǦ�overnmental, in liaison wit� I��, also ta�e part in t�e wor�. 
I�� collaborates closely wit� t�e International �lectrotec�nical �ommission ȋI��Ȍ on all matters of 
electrotec�nical standardi�ation.

The procedures used to develop this document and those intended for its further maintenance are 
described in t�e I��ȀI�� �irectives, Part 1. In particular t�e different approval criteria needed for t�e 
different types of I�� documents s�ould be noted. T�is document was drafted in accordance wit� t�e 
editorial rules of t�e I��ȀI�� �irectives, Part 2, www.iso.or�Ȁdirectives.

Attention is drawn to t�e possibility t�at some of t�e elements of t�is document may be t�e sub�ect of 
patent ri��ts. I�� s�all not be �eld responsible for identifyin� any or all suc� patent ri��ts. �etails of any 
patent ri��ts identified durin� t�e development of t�e document will be in t�e Introduction andȀor on 
t�e I�� list of patent declarations received, www.iso.or�Ȁpatents.

Any trade name used in t�is document is information �iven for t�e convenience of users and does not 
constitute an endorsement.

T�e committees responsible for t�is document are Tec�nical �ommittee I��ȀT� 3Ͳ, Measurement of fluid 
flow in closed conduits, �ubcommittee �� 7, Volume methods including water meters and OIML Technical 
Subcommittee TC 8/SC 5 Water meters.

T�is fourt� edition of I�� 4Ͳ4Ǧ1 cancels and partially replaces t�e t�ird edition ȋI�� 4Ͳ4Ǧ1ǣ2ͲͲ5Ȍ, w�ic� 
�as been tec�nically revised. �ome provisions of t�e t�ird edition are addressed in I�� 4Ͳ4Ǧ4ǣ2Ͳ14.

I�� 4Ͳ4 consists of t�e followin� parts, under t�e �eneral title Water meters for cold potable water and 
hot water:

— Part 1: Metrological and technical requirements

— Part 2: Test methods

— Part 3: Test report format

— Part 4: Non-metrological requirements not covered in ISO 4064-1

— Part 5: Installation requirements

T�is edition of I�� 4Ͳ4Ǧ1 is identical to t�e correspondin� edition of �I�� R 4ͻǦ1, w�ic� �as been 
issued concurrently. �I�� R 4ͻǦ1 was approved for final publication by t�e International �ommittee of 
�e�al �etrolo�y at its 4ͺt� meetin� in �o ��i �in� �ity, �ietnam in �ctober 2Ͳ13. It will be submitted 
to t�e International �onference on �e�al �etrolo�y in 2Ͳ1 for formal sanction.
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— Part 1: Metrological and technical requirements

— Part 2: Test methods

— Part 3: Test report format

— Part 4: Non-metrological requirements not covered in ISO 4064-1

— Part 5: Installation requirements

T�is edition of I�� 4Ͳ4Ǧ1 is identical to t�e correspondin� edition of �I�� R 4ͻǦ1, w�ic� �as been 
issued concurrently. �I�� R 4ͻǦ1 was approved for final publication by t�e International �ommittee of 
�e�al �etrolo�y at its 4ͺt� meetin� in �o ��i �in� �ity, �ietnam in �ctober 2Ͳ13. It will be submitted 
to t�e International �onference on �e�al �etrolo�y in 2Ͳ1 for formal sanction.
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Water meters for cold potable water and hot water —

Part 1: 
Metrological and technical requirements

1 Scope

T�is part of I�� 4Ͳ4ȁ�I�� R 4ͻ specifies t�e metrolo�ical and tec�nical requirements for water meters 
for cold potable water and �ot water flowin� t�rou�� a fully c�ar�ed, closed conduit. T�ese water meters 
incorporate devices which indicate the integrated volume.

In addition to water meters based on mec�anical principles, t�is part of I�� 4Ͳ4ȁ�I�� R 4ͻ applies to 
devices based on electrical or electronic principles, and mec�anical principles incorporatin� electronic 
devices, used to measure t�e volume of cold potable water and �ot water.

T�is part of I�� 4Ͳ4ȁ�I�� R 4ͻ also applies to electronic ancillary devices. Ancillary devices are 
optional. �owever, it is possible for national or re�ional re�ulations to render some ancillary devices 
mandatory in relation to t�e utili�ation of water meters.

��T� Any national re�ulations apply in t�e country of use.

2 Normative references

T�e followin� documents, in w�ole or in part, are normatively referenced in t�is document and are 
indispensable for its application. 	or dated references, only t�e edition cited applies. 	or undated 
references, t�e latest edition of t�e referenced document ȋincludin� any amendmentsȌ applies.

I�� 4Ͳ4Ǧ2ǣ2Ͳ14ȁ�I�� R 4ͻǦ2ǣ2Ͳ13, Water meters for cold potable water and hot water Ȅ �art ǣ �est 
methods

3	 Terms	and	definitions

	or t�e purposes of t�is document, t�e followin� definitions apply.

��T� T�is terminolo�y conforms to t�at used in I��ȀI�� Guide ͻͻǣ2ͲͲ7ȁ�I�� � 2Ǧ2ͲͲǣ2Ͳ12,[1] OIML V 
1:2013[2] and OIML D 11.[3] �odified versions of some terms defined in References[1]–[3] are listed here.

3.1 Water meter and its constituents

3.1.1
water meter
instrument intended to measure continuously, memori�e, and display t�e volume of water passin� 
through the measurement transducer at metering conditions

�ote 1 to entryǣ A water meter includes at least a measurement transducer, a calculator ȋincludin� ad�ustment or 
correction devices, if presentȌ and an indicatin� device. T�ese t�ree devices can be in different �ousin�s.

�ote 2 to entryǣ A water meter may be a combination meter ȋsee 3.1.16).

�ote 3 to entryǣ In t�is International �tandard, a water meter is also referred to as a ǲmeterǳ.
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3.1.2
measurement transducer
part of t�e meter t�at transforms t�e flow rate or volume of water to be measured into si�nals w�ic� are 
passed to the calculator and includes the sensor

�ote 1 to entryǣ T�e measurement transducer may function autonomously or use an external power source and 
may be based on a mec�anical, electrical or electronic principle.

3.1.3
sensor
element of a meter t�at is directly affected by a p�enomenon, body or substance carryin� a quantity to 
be measured

ȏ���R��ǣ I��ȀI�� Guide ͻͻǣ2ͲͲ7ȁ�I�� � 2Ǧ2ͲͲǣ2Ͳ12 ȋ�I�Ȍ, 3.ͺ, modified Ȅ ǲmeterǳ replaces ǲmeasurin� 
systemǳ.Ȑ

�ote 1 to entryǣ 	or a water meter, t�e sensor may be a disc, piston, w�eel or turbine element, t�e electrodes on an 
electroma�netic meter, or anot�er element. T�e element senses t�e flow rate or volume of water passin� t�rou�� 
t�e meter and is referred to as a ǲflow sensorǳ or ǲvolume sensorǳ.

3.1.4
calculator
part of t�e meter t�at transforms t�e output si�nals from t�e measurement transducerȋsȌ and, possibly, 
from associated measurin� instruments and, if appropriate, stores t�e results in memory until t�ey are 
used

�ote 1 to entryǣ T�e �earin� is considered to be t�e calculator in a mec�anical meter.

�ote 2 to entryǣ T�e calculator may be capable of communicatin� bot� ways wit� ancillary devices.

3.1.5
indicating device
part of the meter that provides an indication corresponding to the volume of water passing through the 
meter

�ote 1 to entryǣ 	or t�e definition of t�e term ǲindicationǳ, see I��ȀI�� Guide ͻͻǣ2ͲͲ7ȁ�I�� � 2Ǧ2ͲͲǣ2Ͳ12 ȋ�I�Ȍ, 
4.1.

3.1.6
adjustment device
part of t�e meter t�at allows an ad�ustment of t�e meter suc� t�at t�e error curve of t�e meter is �enerally 
s�ifted parallel to itself to fit in t�e envelope of t�e maximum permissible errors

�ote 1 to entryǣ 	or t�e definition of t�e term ǲad�ustment of a measurin� systemǳ, see I��ȀI�� Guide ͻͻǣ2ͲͲ7ȁ�I�� 
� 2Ǧ2ͲͲǣ2Ͳ12 ȋ�I�Ȍ, 3.11.

3.1.7
correction device
device connected to or incorporated in the meter for automatic correction of the volume of water at 
meterin� conditions, by ta�in� into account t�e flow rate andȀor t�e c�aracteristics of t�e water to be 
measured and the pre-established calibration curves

�ote 1 to entryǣ T�e c�aracteristics of t�e water, e.�. temperature and pressure, may be eit�er measured usin� 
associated measurin� instruments or stored in a memory in t�e meter.

�ote 2 to entryǣ 	or t�e definition of t�e term ǲcorrectionǳ, see I��ȀI�� Guide ͻͻǣ2ͲͲ7ȁ�I�� � 2Ǧ2ͲͲǣ2Ͳ12 ȋ�I�Ȍ, 
2.53.
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3.1.8
ancillary device
device intended to perform a specific function, directly involved in elaboratin�, transmittin� or 
displayin� measured values

�ote 1 to entryǣ 	or t�e definition of ǲmeasured valueǳ, see I��ȀI�� Guide ͻͻǣ2ͲͲ7ȁ�I�� � 2Ǧ2ͲͲǣ2Ͳ12 ȋ�I�Ȍ, 2.1Ͳ.

�ote 2 to entryǣ T�e main ancillary devices areǣ

a) �eroǦsettin� deviceǢ

b) priceǦindicatin� deviceǢ

c) repeatin� indicatin� deviceǢ

d) printin� deviceǢ

e) memory deviceǢ

f) tariff control deviceǢ

g) preǦsettin� deviceǢ

h) selfǦservice deviceǢ

i) flow sensor movement detector ȋfor detectin� movement of t�e flow sensor before t�is is clearly 
visible on t�e indicatin� deviceȌǢ

j) remote readin� device ȋw�ic� may be incorporated permanently or added temporarilyȌ.

�ote 3 to entryǣ �ependin� on national le�islation, ancillary devices may be sub�ect to le�al metrolo�ical control.

3.1.9
tariff control device
device t�at allocates measured values into different re�isters dependin� on tariff or ot�er criteria, eac� 
re�ister �avin� t�e possibility to be read individually

3.1.10
pre-setting device
device t�at permits t�e selection of t�e quantity of water to be measured and w�ic� automatically stops 
t�e flow of water after t�e selected quantity �as been measured

3.1.11
associated measuring instrument
instrument connected to t�e calculator or t�e correction device for measurin� a quantity, c�aracteristic 
of water, wit� a view to ma�in� a correction andȀor a conversion

3.1.12
meter for two constant partners
meter t�at is permanently installed and only used for deliveries from one supplier to one customer

3.1.13
in-line meter
type of meter t�at is fitted into a closed conduit by means of t�e meter end connections provided

�ote 1 to entryǣ T�e end connections may be flan�ed or t�readed.

3.1.14
complete meter
meter w�ose measurement transducer, calculator, and indicatin� device are not separable
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3.1.15
combined meter
meter w�ose measurement transducer, calculator, and indicatin� device are separable

3.1.16
combination meter
meter comprisin� one lar�e meter, one small meter, and a c�an�eover device t�at, dependin� on t�e 
ma�nitude of t�e flow rate passin� t�rou�� t�e meter, automatically directs t�e flow t�rou�� eit�er t�e 
small or t�e lar�e meter, or bot�

�ote 1 to entryǣ T�e meter readin� is obtained from two independent totali�ers, or from one totali�er w�ic� adds 
up the values from both water meters.

3.1.17
equipment under test
EUT
complete meter, subǦassembly or ancillary device t�at is sub�ected to a test

3.1.18
concentric meter
type of meter t�at is fitted into a closed conduit by means of a manifold

�ote 1 to entryǣ T�e inlet and outlet passa�es of t�e meter and t�e manifold are coaxial at t�e interface between 
them.

3.1.19
concentric meter manifold
pipe fittin� specific to t�e connection of a concentric meter

3.1.20
cartridge meter
type of meter t�at is fitted into a closed conduit by means of an intermediate fittin� called a connection 
interface

�ote 1 to entryǣ T�e inlet and outlet passa�es of t�e meter and t�e connection interface are eit�er concentric or 
axial as specified in I�� 4Ͳ4Ǧ4.

3.1.21
cartridge meter connection interface
pipe fittin� specific to t�e connection of an axial or concentric cartrid�e meter

3.1.22
meter with exchangeable metrological module
meter wit� a permanent flow rate η1 m3Ȁ�, comprisin� a connection interface and an exc�an�eable 
metrolo�ical module from t�e same type approval

3.1.23
exchangeable metrological module
selfǦcontained module comprisin� a measurement transducer, a calculator and an indicatin� device

3.1.24
connection interface for meters with exchangeable metrological modules
pipe fittin� specific to t�e connection of exc�an�eable metrolo�ical modules
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3.2 Metrological characteristics

3.2.1
actual volume
Va
total volume of water passin� t�rou�� t�e meter, disre�ardin� t�e time ta�en

�ote 1 to entryǣ T�is is t�e measurand.

�ote 2 to entryǣ T�e actual volume is calculated from a reference volume as determined by a suitable measurement 
standard, ta�in� into account differences in meterin� conditions, as appropriate.

3.2.2
indicated volume
Vi
volume of water indicated by t�e meter, correspondin� to t�e actual volume

3.2.3
primary indication
indication which is subject to legal metrological control

3.2.4
error
measured quantity value minus a reference quantity value

ȏ���R��ǣ I��ȀI�� Guide ͻͻǣ2ͲͲ7ȁ�I�� � 2Ǧ2ͲͲǣ2Ͳ12 ȋ�I�Ȍ, 2.1Ȑ

�ote 1 to entryǣ 	or t�e application of t�is part of I�� 4Ͳ4ȁ�I�� R 4ͻ, t�e indicated volume is considered as t�e 
measured quantity value and t�e actual volume as t�e reference quantity value. T�e difference between indicated 
volume and actual volume is referred to as: error (of indication).

�ote 2 to entryǣ In t�is International �tandard, t�e error ȋof indicationȌ is expressed as a percenta�e of t�e actual 

volume, and is equal toǣ 
V V

V
i a

a

−
×

( )
100%

3.2.5
maximum permissible error
MPE
extreme value of measurement error, wit� respect to a �nown reference quantity value, permitted by 
specifications or re�ulations for a �iven meter

ȏ���R��ǣ I��ȀI�� Guide ͻͻǣ2ͲͲ7ȁ�I�� � 2Ǧ2ͲͲǣ2Ͳ12 ȋ�I�Ȍ, 4.2, modified Ȅ ǲmeterǳ replaces 
ǲmeasurement, measurin� instrument, or measurin� systemǳȐ

3.2.6
intrinsic error
error of a meter determined under reference conditions

ȏ���R��ǣ �I�� � 11ǣ2Ͳ13, 3.ͺ, modified Ȅ ǲmeterǳ replaces ǲmeasurin� instrument,ǳȐ

3.2.7
initial intrinsic error
intrinsic error of a meter as determined prior to performance tests and durability evaluations

ȏ���R��ǣ �I�� � 11ǣ2Ͳ13, 3.ͻ, modified Ȅ ǲmeterǳ replaces ǲmeasurin� instrumentǳȐ

3.2.8
fault
difference between the error (of indication) and the intrinsic error of a meter

ȏ���R��ǣ �I�� � 11ǣ2Ͳ13, 3.1Ͳ, modified Ȅ ǲof indicationǳ placed in parent�esesǢ ǲmeterǳ replaces 
ǲmeasurin� instrumentǳȐ
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3.2.9
si�nificant	�ault
fault �reater t�an t�e value specified in t�is part of I�� 4Ͳ4ȁ�I�� R 4ͻ

ȏ���R��ǣ �I�� � 11ǣ2Ͳ13, 3.12, modified Ȅ ǲt�is part of I�� 4Ͳ4ȁ�I�� R 4ͻǳ replaces ǲt�e relevant 
RecommendationǳȐ

�ote 1 to entryǣ �ee 5.1.2, w�ic� specifies t�e value of a si�nificant fault.

3.2.10
durability
ability of a meter to maintain its performance c�aracteristics over a period of use

ȏ���R��ǣ �I�� � 11ǣ2Ͳ13, 3.1ͺ, modified Ȅ ǲmeterǳ replaces ǲmeasurin� instrumentǳȐ

3.2.11
metering conditions
conditions of t�e water, t�e volume of w�ic� is to be measured, at t�e point of measurement

��A�P�� �ater temperature, water pressure.

3.2.12
first	element	o�	an	indicatin�	device
element w�ic�, in an indicatin� device comprisin� several elements, carries t�e �raduated scale wit� t�e 
verification scale interval

3.2.13
verification	scale	interval
lowest value scale division of t�e first element of an indicatin� device

3.2.14
resolution of a displaying device
smallest difference between displayed indications t�at can be meanin�fully distin�uis�ed

ȏ���R��ǣ I��ȀI�� Guide ͻͻǣ2ͲͲ7ȁ�I�� � 2Ǧ2ͲͲǣ2Ͳ12 ȋ�I�Ȍ, 4.15Ȑ

�ote 1 to entryǣ 	or a di�ital indicatin� device, t�is is t�e c�an�e in t�e indication w�en t�e least si�nificant di�it 
c�an�es by one step.

3.3 Operating conditions

3.3.1
flo�	rate
Q
Q = dV/dt where V is actual volume and t is time taken for this volume to pass through the meter

�ote 1 to entryǣ I�� 4ͲͲǣ1ͻͻ1,[4]4.1.2 prefers t�e use of t�e symbol qV for t�is quantity, but Q is used in this 
International �tandard as it is well establis�ed in t�e industry.

3.3.2
�ermanent	flo�	rate
Q3
�i��est flow rate wit�in t�e rated operatin� conditions at w�ic� t�e meter is to operate wit�in t�e 
maximum permissible errors

�ote 1 to entryǣ In t�is International �tandard, flow rate is expressed in m3/h. See 4.1.3.
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3.3.3
overload	flo�	rate
Q4
�i��est flow rate at w�ic� t�e meter is to operate for a s�ort period of time wit�in t�e maximum 
permissible errors, w�ile maintainin� its metrolo�ical performance w�en it is subsequently operatin� 
within the rated operating conditions

3.3.4
transitional	flo�	rate
Q2
flow rate between t�e permanent flow rate and t�e minimum flow rate t�at divides t�e flow rate ran�e 
into two �ones, t�e upper flow rate �one and t�e lower flow rate �one, eac� c�aracteri�ed by its own 
maximum permissible errors

3.3.5
minimum	flo�	rate
Q1
lowest flow rate at w�ic� t�e meter is to operate wit�in t�e maximum permissible errors

3.3.6
combination	meter	c�an�eover	flo�	rate
Qx
flow rate at w�ic� t�e flow in t�e lar�er meter stops wit� decreasin� flow rate ȋQx1) or starts with 
increasin� flow rate ȋQx2)

3.3.7
minimum admissible temperature
mAT
minimum water temperature t�at a meter can wit�stand permanently, wit�in its rated operatin� 
conditions, wit�out deterioration of its metrolo�ical performance

�ote 1 to entryǣ mAT is t�e lower of t�e rated operatin� conditions for temperature.

3.3.8
maximum admissible temperature
MAT
maximum water temperature t�at a meter can wit�stand permanently, wit�in its rated operatin� 
conditions, wit�out deterioration of its metrolo�ical performance

�ote 1 to entryǣ �AT is t�e upper of t�e rated operatin� conditions for temperature.

3.3.9
maximum admissible pressure
MAP
maximum internal pressure t�at a meter can wit�stand permanently, wit�in its rated operatin� 
conditions, wit�out deterioration of its metrolo�ical performance

3.3.10
working temperature
Tw
water temperature in the pipe measured upstream of the meter

3.3.11
working pressure
pw
average water pressure (gauge) in the pipe measured upstream and downstream of the meter
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3.3.12
pressure loss
ȟp
irrecoverable decrease in pressure, at a �iven flow rate, caused by t�e presence of t�e meter in t�e 
pipeline

3.3.13
test	flo�	rate
mean flow rate durin� a test, calculated from t�e indications of a calibrated reference device

3.3.14
nominal diameter
DN
alp�anumeric desi�nation of si�e for components of a pipewor� system, w�ic� is used for reference 
purposes

�ote 1 to entryǣ T�e nominal diameter is expressed by t�e letters �� followed by a dimensionless w�ole 
number w�ic� is indirectly related to t�e p�ysical si�e, in millimetres, of t�e bore or outside diameter of t�e end 
connections.

�ote 2 to entryǣ T�e number followin� t�e letters �� does not represent a measurable value and s�ould not be 
used for calculation purposes except w�ere specified in t�e relevant standard.

�ote 3 to entryǣ In t�ose standards w�ic� use t�e �� desi�nation system, any relations�ip between �� and 
component dimensions s�ould be �iven, e.�. ��Ȁ�� or ��ȀI�.

3.4 Test conditions

3.4.1
influence	quantit�
quantity t�at, in a direct measurement, does not affect t�e quantity t�at is actually measured, but affects 
the relation between the indication and the measurement result

ȏ���R��ǣ I��ȀI�� Guide ͻͻǣ2ͲͲ7ȁ�I�� � 2Ǧ2ͲͲǣ2Ͳ12 ȋ�I�Ȍ 2.52Ȑ

��A�P�� T�e ambient temperature of t�e meter is an influence quantity, w�ereas t�e temperature of t�e 
water passing through the meter affects the measurand.

3.4.2
influence	�actor
influence quantity �avin� a value wit�in t�e rated operatin� conditions of a meter specified in t�is part 
of ISO 4064|OIML R 49

ȏ���R��ǣ �I�� � 11ǣ2Ͳ13, 3.15.1, modified Ȅ ǲmeterǳ replaces ǲmeasurin� instrumentǳǢ ǲt�is part of 
I�� 4Ͳ4ȁ�I�� R 4ͻǳ replaces ǲt�e relevant RecommendationǳȐ

3.4.3
disturbance
influence quantity �avin� a value wit�in t�e limits specified in t�is part of I�� 4Ͳ4ȁ�I�� R 4ͻ, but 
outside t�e specified rated operatin� conditions of t�e meter

ȏ���R��ǣ �I�� � 11ǣ2ͲͲ4, 3.15.2, modified Ȅ ǲt�is part of I�� 4Ͳ4ȁ�I�� R 4ͻǳ replaces ǲt�e relevant 
RecommendationǳǢ ǲmeterǳ replaces ǲmeasurin� instrumentǳȐ

�ote 1 to entryǣ An influence quantity is a disturbance if t�e rated operatin� conditions for t�at influence quantity 
are not specified.
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3.4.4
rated operating condition
ROC
operatin� condition requirin� fulfilment durin� measurement in order t�at a meter perform as desi�ned

ȏ���R��ǣ I��ȀI�� Guide ͻͻǣ2ͲͲ7ȁ�I�� � 2Ǧ2ͲͲǣ2Ͳ12 ȋ�I�Ȍ, 4.ͻ, modified Ȅ ǲrequirin� fulfilmentǳ 
replaces ǲt�at must be fulfilledǳǢ ǲmeterǳ replaces ǲmeasurin� instrument or measurin� systemǳȐ

�ote 1 to entryǣ T�e rated operatin� conditions specify intervals for t�e flow rate and for t�e influence quantities 
for which the errors (of indication) are required to be within the maximum permissible errors.

3.4.5
reference condition
operating condition prescribed for evaluating the performance of a meter or for comparison of 
measurement results

ȏ���R��ǣ I��ȀI�� Guide ͻͻǣ2ͲͲ7ȁ�I�� � 2Ǧ2ͲͲǣ2Ͳ12 ȋ�I�Ȍ, 4.11, modified Ȅ ǲmeterǳ replaces 
ǲmeasurin� instrument or measurin� systemǳȐ

3.4.6
performance test
test intended to verify w�et�er t�e equipment under test is able to accomplis� its intended functions

ȏ���R��ǣ �I�� � 11ǣ2Ͳ13, 3.21.4Ȑ

3.4.7
durability test
test intended to verify w�et�er t�e equipment under test is able to maintain its performance 
characteristics over a period of use

ȏ���R��ǣ �I�� � 11ǣ2Ͳ13, 3.21.5Ȑ

3.4.8
temperature stability
condition in w�ic� all parts of t�e equipment under test �ave a temperature wit�in 3 ι� of eac� ot�er, or 
as ot�erwise specified in t�e relevant specification of its final temperature

3.4.9
preconditioning
treatment of t�e equipment under test wit� t�e ob�ective of eliminatin� or partially counteractin� t�e 
effects of its previous �istory

�ote 1 to entryǣ ��ere called for, t�is is t�e first process in a test procedure.

3.4.10
conditioning
exposure of t�e equipment under test to an environmental condition ȋinfluence factor or disturbanceȌ in 
order to determine the effect of such a condition on it

3.4.11
recovery
treatment of t�e equipment under test, after conditionin�, in order t�at its properties can be stabili�ed 
before measurement

3.4.12
type evaluation
pattern evaluation
systematic examination and testin� of t�e performance of one or more specimens of an identified 
type or pattern of measurin� instruments a�ainst documented requirements, t�e results of w�ic� are 
contained in t�e evaluation report, in order to determine w�et�er t�e type may be approved

�ote 1 to entryǣ ǲPatternǳ is used in le�al metrolo�y wit� t�e same meanin� as ǲtypeǳ.
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ȏ���R��ǣ �I�� � 1ǣ2Ͳ13, 2.Ͳ4, modified Ȅ T�e term synonyms ǲtype evaluationǳ and ǲpattern 
evaluationǳ replace ǲtype ȋpatternȌ evaluationǳǢ ǲtype or patternǳ replaces ǲtype ȋpatternȌǳȐ

3.4.13
type approval
decision of le�al relevance, based on t�e evaluation report, t�at t�e type of a measurin� instrument 
complies wit� t�e relevant statutory requirements and is suitable for use in t�e re�ulated area in suc� a 
way t�at it is expected to provide reliable measurement results over a defined period of time

ȏ���R��ǣ �I�� � 1ǣ2Ͳ13, 2.Ͳ5Ȑ

3.5 Electronic and electrical equipment

3.5.1
electronic device
device employin� electronic subǦassemblies and performin� a specific function, usually manufactured 
as a separate unit and capable of bein� tested independently

ȏ���R��ǣ �I�� � 11ǣ2Ͳ13, 3.2, modified Ȅ ǲfunction, usually manufactured as a separate unit and 
capableǳ replaces ǲfunction. �lectronic devices are usually manufactured as separate units and are 
capableǳȐ

�ote 1 to entryǣ An electronic device may be a complete meter or a part of a meter, e.�. as defined in 3.1.1 to 3.1.5 
and 3.1.8.

3.5.2
electronic sub-assembly
part of an electronic device, employin� electronic components and �avin� a reco�ni�able function of its 
own

ȏ���R��ǣ �I�� � 11ǣ2Ͳ13, 3.3]

3.5.3
electronic component
smallest p�ysical entity t�at uses electron or �ole conduction in semiǦconductors, �ases or in a vacuum

ȏ���R��ǣ �I�� � 11ǣ2Ͳ13, 3.4]

3.5.4
checking facility
facility t�at is incorporated in a meter and w�ic� enables si�nificant faults to be detected and acted 
upon

ȏ���R��ǣ �I�� � 11ǣ2Ͳ13, 3.1ͻ, modified Ȅ ǲmeterǳ replaces ǲmeasurin� instrumentǳȐ

�ote 1 to entryǣ T�e c�ec�in� of a transmission device aims to verify w�et�er all t�e information w�ic� is 
transmitted ȋand only t�at informationȌ is fully received by t�e receivin� equipment.

3.5.5
automatic checking facility
c�ec�in� facility t�at operates wit�out t�e intervention of an operator

ȏ���R��ǣ �I�� � 11ǣ2Ͳ13, 3.1ͻ.1Ȑ

3.5.6
permanent automatic checking facility
type P automatic checking facility
automatic c�ec�in� facility t�at operates at eac� measurement cycle

ȏ���R��ǣ �I�� � 11ǣ2Ͳ13, 3.1ͻ.1.1, modified Ȅ �ynonym presentationȐ
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3.5.7
intermittent automatic checking facility
type I automatic checking facility
automatic c�ec�in� facility t�at operates at certain time intervals or per fixed number of measurement 
cycles

ȏ���R��ǣ �I�� � 11ǣ2Ͳ13, 3.1ͻ.1.2, modified Ȅ �ynonym presentationȐ

3.5.8
non-automatic checking facility
type N checking facility
c�ec�in� facility t�at requires t�e intervention of an operator

ȏ���R��ǣ �I�� � 11ǣ2Ͳ13, 3.1ͻ.2, modified Ȅ �ynonym presentationȐ

3.6 Use of certain terms within the European Economic Area

Attention is drawn to t�e fact t�at t�e term ǲverificationǳ or ǲinitial verificationǳ is equivalent to t�e 
term ǲconformity assessmentǳ in t�e context of application of t�e �uropean �easurin� Instruments 
Directive.

4 Metrological requirements

4.1 Values of Q1, Q2, Q3, and Q4

4.1.1 T�e flow rate c�aracteristics of a water meter s�all be defined by t�e values of Q1, Q2, Q3, and Q4.

4.1.2 A water meter s�all be desi�nated by t�e numerical value of Q3 in m3/h and the ratio Q3/Q1.

4.1.3 The value of Q3 , expressed in m3Ȁ�, s�all be c�osen from t�e followin� listǣ

1 1, 2,5 4 ,3

10 16 25 40 63

100 160 250 400 630

1 000 1 600 2 500 4 000 6 300

T�e list may be extended to �i��er or lower values in t�e series.

4.1.4 The value of the ratio Q3/Q1 shall be chosen from the following list:

40 50 63 80 100

125 160 200 250 315

400 500 630 800 1 000

T�e list may be extended to �i��er values in t�e series.

��T� T�e values in 4.1.3 and 4.1.4 are ta�en from I�� 3,[4] R 5 and R 1Ͳ lines, respectively.

4.1.5 The ratio Q2/Q1 s�all be 1,.

4.1.6 The ratio Q4/Q3 s�all be 1,25.
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4.2 Accuracy class and maximum permissible error

4.2.1 General

A water meter shall be designed and manufactured such that its errors (of indication) do not exceed the 
maximum permissible errors ȋ�P�sȌ as defined in 4.2.2 or 4.2.3 under rated operating conditions.

A water meter s�all be desi�nated as eit�er accuracy class 1 or accuracy class 2, accordin� to t�e 
requirements of 4.2.2 or 4.2.3.

T�e meter manufacturer s�all specify t�e accuracy class.

4.2.2 Accuracy class 1 water meters

T�e �P� for t�e upper flow rate �one ȋQ2 ζ � κ �4Ȍ is ά1 Ψ, for temperatures from Ͳ,1 ι� to 3Ͳ ι�, and 
±2 % for temperatures greater than 30 °C.

T�e �P� for t�e lower flow rate �one ȋQ1 ζ Q < Q2) is ±3 % regardless of the temperature range.

4.2.3 Accuracy class 2 water meters

T�e �P� for t�e upper flow rate �one ȋQ2 ζ Q ζ Q4Ȍ is ά2 Ψ, for temperatures from Ͳ,1ι� to 3Ͳ ι�, and 
±3 % for temperatures greater than 30 °C.

T�e �P� for t�e lower flow rate �one ȋQ1 ζ Q < Q2) is ±5 % regardless of the temperature range.

4.2.4 Meter temperature classes

T�e meters fall under water temperature classes correspondin� to t�e various ran�es, c�osen by t�e 
manufacturer from the values given in Table 1.

The water temperature shall be measured at the inlet of the meter.

Table 1 — Meter temperature classes

Class mAT 
°C

MAT 
°C

T30 Ͳ,1 30
T50 Ͳ,1 50
T70 Ͳ,1 70
T90 Ͳ,1 90

T130 Ͳ,1 130
T180 Ͳ,1 180

T30/70 30 70
T30/90 30 90

T30/130 30 130
T30/180 30 180

4.2.5 Water meters with separable calculator and measurement transducer

T�e calculator ȋincludin� indicatin� deviceȌ and t�e measurement transducer ȋincludin� flow sensor or 
volume sensorȌ of a water meter, w�ere t�ey are separable and interc�an�eable wit� ot�er calculators 
and measurement transducers of t�e same or different desi�ns, may be t�e sub�ect of separate type 
approvals. The MPEs of the combined indicating device and measurement transducer shall not exceed 
the values given in 4.2.2 or 4.2.3 accordin� to t�e accuracy class of t�e meter.
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4.2.6 Relative error of indication

T�e relative error ȋof indicationȌ is expressed as a percenta�e, and is equal toǣ

V V
V
i a

a

−( ) ×100%  

where Va is as defined in 3.2.1 and Vi is as defined in 3.2.2.

ͶǤʹǤ	 �everse	flo�

T�e manufacturer s�all specify w�et�er or not a water meter is desi�ned to measure reverse flow.

If a meter is desi�ned to measure reverse flow, t�e volume passed durin� reverse flow s�all eit�er 
be subtracted from t�e indicated volume or t�e meter s�all record it separately. T�e �P� of 4.2.2 or 
4.2.3 s�all be met for bot� forward and reverse flow. 	or meters desi�ned to measure reverse flow, t�e 
permanent flow rate and t�e measurin� ran�e may be different in eac� direction.

If a meter is not desi�ned to measure reverse flow, t�e meter s�all eit�er prevent reverse flow or it 
s�all wit�stand accidental reverse flow at a flow rate up to Q3 without deterioration or change in its 
metrolo�ical properties for forward flow.

4.2.8 Water temperature and water pressure

The requirements relating to the MPEs shall be met for all temperature and pressure variations occurring 
within the rated operating conditions of a water meter.

ͶǤʹǤͻ	 �bsence	o�	flo�	or	o�	�ater

T�e water meter totali�ation s�all not c�an�e in t�e absence eit�er of flow or of water.

4.2.10 Static pressure

A water meter shall be capable of withstanding the following test pressures without leakage or damage:

aȌ 1, times t�e maximum admissible pressure applied for 15 minǢ

b) twice the maximum admissible pressure applied for 1 min.

4.3 Requirements for meters and ancillary devices

4.3.1 Connections between electronic parts

T�e connections between t�e measurement transducer, t�e calculator and t�e indicatin� device s�all be 
reliable and durable in accordance with 5.1.4 and B.2.

T�ese provisions s�all also apply to connections between t�e primary and secondary devices of 
electromagnetic meters.

��T� �efinitions of primary and secondary devices of electroma�netic meters are �iven in I�� 4ͲͲ.[5]

4.3.2 Adjustment device

A meter may be provided wit� an electronic ad�ustment device, w�ic� may replace a mec�anical 
adjustment device.
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4.3.3 Correction device

A meter may be fitted wit� correction devicesǢ suc� devices are always considered as an inte�ral part of 
t�e meter. T�e w�ole of t�e requirements w�ic� apply to t�e meter, in particular t�e �P�s specified in 
4.2, are t�erefore applicable to t�e corrected volume at meterin� conditions.

In normal operation, nonǦcorrected volume s�all not be displayed.

A water meter wit� correction devices s�all satisfy t�e performance tests of A.5.

All t�e parameters w�ic� are not measured and w�ic� are necessary for correctin� s�all be contained 
in t�e calculator at t�e be�innin� of t�e measurement operation. T�e type approval certificate may 
prescribe t�e possibility of c�ec�in� parameters w�ic� are necessary for correctness at t�e time of 
verification of t�e correction device.

T�e correction device s�all not allow t�e correction of a preǦestimated drift, e.�. in relation to time or 
volume.

Associated measurin� instruments, if any, s�all comply wit� t�e applicable International �tandards or 
�I�� Recommendations. T�eir accuracy s�all be �ood enou�� to permit t�e requirements on t�e meter 
to be met, as specified in 4.2.

Associated measurin� instruments s�all be fitted wit� c�ec�in� facilities, as specified in B.6.

Correction devices shall not be used for adjusting the errors (of indication) of a water meter to values 
ot�er t�an as close as practical to �ero, even w�en t�ese values are wit�in t�e �P�s.

�onditionin� of t�e water at flow rates below Q1 by means of a movin� device, e.�. sprin�Ǧloaded flow 
accelerator, s�all not be permitted.

4.3.4 Calculator

All parameters necessary for t�e elaboration of indications t�at are sub�ect to le�al metrolo�ical control, 
suc� as a calculation table or correction polynomial, s�all be present in t�e calculator at t�e be�innin� 
of the measurement operation.

T�e calculator may be provided wit� interfaces permittin� t�e couplin� of perip�eral equipment. 
��en t�ese interfaces are used, t�e �ardware and software of a water meter s�all continue to function 
correctly and t�e metrolo�ical functions of t�e meter s�all not be capable of bein� affected.

4.3.5 Indicating device

T�e indicatin� device s�all display t�e volume eit�er continuously, periodically or on demand. It s�all be 
readily available to read.

4.3.6 Ancillary devices

In addition to t�e indicatin� devices specified in 6.7.2, a water meter may include t�e ancillary devices 
specified in 3.1.8.

��ere national re�ulations permit, a remote readin� device may be used for testin� and verification and 
for remote readin� of a water meter, provided t�at ot�er means �uarantee t�e satisfactory operation of 
the water meter.

T�e addition of t�ese devices, eit�er temporary or permanent, s�all not alter t�e metrolo�ical 
characteristics of the meter.
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5 Water meters equipped with electronic devices

5.1 General requirements

5.1.1 A water meter equipped with electronic devices shall be designed and manufactured in such a 
way t�at si�nificant faults do not occur w�en it is exposed to t�e disturbances specified in A.5.

5.1.2 A si�nificant fault s�all �ave a value equal to one �alf of t�e �P� in t�e upper flow rate �one.

T�e followin� faults are not considered to be si�nificant faultsǣ

aȌ faults arisin� from simultaneous and mutually independent causes in t�e meter itself or in its 
c�ec�in� facilitiesǢ

bȌ transitory faults, i.e. temporary variations in t�e indication w�ic� cannot be interpreted, memori�ed 
or transmitted as a measurement result.

5.1.3 A water meter wit� electronic devices s�all be provided wit� t�e c�ec�in� facilities specified in 
Annex B, except in t�e case of nonǦresettable measurements between two constant partners.

All water meters equipped wit� c�ec�in� facilities s�all prevent or detect reverse flow, as specified in 
4.2.7.

5.1.4 A water meter is presumed to comply wit� t�e requirements in 4.2 and 5.1.1 if it passes the design 
inspection and performance tests specified in 7.2.12.1 and 7.2.12.2 in the following conditions:

aȌ t�e number of meters submitted is defined in 7.2.2Ǣ

bȌ at least one of t�ese meters is submitted to t�e w�ole set of testsǢ

cȌ no meter fails any test.

5.2 Power supply

5.2.1 General

T�ree different �inds of basic power supplies for water meters wit� electronic devices are covered by 
this International Standard:

aȌ external power supplyǢ

bȌ nonǦreplaceable batteryǢ

cȌ replaceable battery.

T�ese t�ree types of power supplies may be used alone or in combination. T�e requirements for eac� 
type of power supply are specified in 5.2.2 to 5.2.4.

5.2.2 External power supply

5.2.2.1 A water meter with electronic devices shall be designed such that in the event of an external 
power supply failure ȋA� or ��Ȍ, t�e meter indication of volume �ust before failure is not lost, and remains 
accessible for a minimum of one year.

T�e correspondin� memori�ation s�all occur at least eit�er once per day or for every volume equivalent 
to 1Ͳ min of flow at Q3.
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5.2.2.2 Any ot�er properties or parameters of a meter s�all not be affected by an interruption of t�e 
electrical supply.

��T� �ompliance wit� t�is requirement does not necessarily ensure t�at t�e water meter continues to 
re�ister t�e volume consumed durin� a power supply failure.

5.2.2.3 T�e power supply connections at a meter s�all be capable of bein� secured from tamperin�.

5.2.3 Non-replaceable battery

5.2.3.1 T�e manufacturer s�all ensure t�at t�e expected lifetime of t�e battery is suc� t�at a meter 
functions correctly for at least one year lon�er t�an t�e operational lifetime of t�e meter.

5.2.3.2 A low battery or ex�austed battery indicator or a meter replacement date s�all be indicated on 
t�e meter. If t�e re�ister display �ives an indication of ǲlow batteryǳ, t�ere s�all be at least 1ͺͲ days of 
useful life for t�e re�ister display from t�e time ǲlow batteryǳ indication is displayed to end of life.

��T� It is anticipated t�at a combination of specified maximum allowable total volume re�istered, 
displayed volume, indicated operational lifetime, remote readin�, extreme temperatures and, if necessary, water 
conductivity will be considered w�en specifyin� a battery and durin� type evaluation.

5.2.4 Replaceable battery

5.2.4.1 ��ere t�e electrical power supply is a replaceable battery, t�e manufacturer s�all �ive precise 
rules for t�e replacement of t�e battery.

5.2.4.2 A low battery or ex�austed battery indicator or a battery replacement date s�all be indicated 
on t�e meter. If t�e re�ister display �ives an indication of ǲlow batteryǳ, t�ere s�all be at least 1ͺͲ days of 
useful life for t�e re�ister display from t�e time ǲlow batteryǳ indication is displayed to end of life.

5.2.4.3 T�e properties and parameters of a meter s�all not be affected by t�e interruption of t�e 
electrical supply w�en t�e battery is replaced.

��T� It is anticipated t�at a combination of specified maximum allowable total volume re�istered, 
displayed volume, indicated operational lifetime, remote readin�, extreme temperatures and, if necessary, water 
conductivity will be considered w�en specifyin� a battery and durin� type evaluation.

5.2.4.4 Replacement of t�e battery s�all be carried out in a way t�at does not necessitate brea�in� t�e 
seal required for statutory metrolo�ical inspections.

5.2.4.5 T�e battery compartment s�all be capable of bein� secured from tamperin�.

6 Technical requirements

6.1 Materials and construction of water meters

6.1.1 A water meter s�all be manufactured from materials of adequate stren�t� and durability for t�e 
purpose for which it is to be used.

6.1.2 A water meter s�all be manufactured from materials w�ic� s�all not be adversely affected by t�e 
water temperature variations, wit�in t�e wor�in� temperature ran�e ȋsee 6.4).
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6.1.3 All parts of a water meter in contact wit� t�e water flowin� t�rou�� it s�all be manufactured from 
materials w�ic� are conventionally �nown to be nonǦtoxic, nonǦcontaminatin�, and biolo�ically inert. 
Attention is drawn to national regulations.

6.1.4 The complete water meter shall be manufactured from materials which are resistant to internal 
and external corrosion or w�ic� are protected by a suitable surface treatment.

6.1.5 A water meter indicatin� device s�all be protected by a transparent window. A cover of a suitable 
type may also be provided as additional protection.

6.1.6 Where there is a risk of condensation forming on the underside of the window of a water meter 
indicatin� device, t�e water meter s�all incorporate devices for prevention or elimination of condensation.

6.1.7 A water meter s�all be of suc� desi�n, composition, and construction t�at it does not facilitate t�e 
perpetration of fraud.

6.1.8 A water meter s�all be fitted wit� a metrolo�ically controlled display. T�e display s�all be readily 
accessible to t�e customer, wit�out requirin� t�e use of a tool.

6.1.9 A water meter s�all be of suc� desi�n, composition, and construction t�at it does not exploit t�e 
�P� or favour any party.

6.2 Adjustment and correction

6.2.1 A water meter may be fitted wit� an ad�ustment device, andȀor a correction device. Any ad�ustment 
s�all be performed in suc� a way as to ad�ust t�e errors ȋof indicationȌ of t�e water meter to values as 
close as practical to �ero so t�at t�e meter may not exploit t�e �P� or systematically favour any party.

6.2.2 If t�ese devices are mounted on t�e outside of t�e water meter, provision for sealin� s�all be 
made (see 6.8.2).

6.3 Installation conditions

NOTE ISO 4064-5[8] specifies requirements for meter installation.

6.3.1 T�e water meter s�all be installed suc� t�at it is completely filled wit� water under normal 
conditions.

6.3.2 �nder specific installation conditions, a strainer or filter, fitted at t�e inlet of a meter or in t�e 
upstream pipeline, may be required.

Installation en�ineers s�ould note t�at solid particles collect in a water meter, e.�. followin� wor� on t�e 
pipework upstream from the meter.

��T� �ational re�ulations can apply. �ee also I�� 4Ͳ4Ǧ5ǣ2Ͳ14,[8] 6.3.

6.3.3 Provision may be made on a water meter to allow it to be correctly levelled durin� installation.

��T� T�is can be a flat vertical or �ori�ontal surface a�ainst w�ic� a temporary or permanent level indicatin� 
device (e.g. a spirit level) can be placed.

6.3.4 If t�e accuracy of a water meter is affected by disturbances in t�e upstream or downstream pipeline 
ȋe.�. due to t�e presence of bends, valves or pumpsȌ, t�e water meter s�all be provided wit� a sufficient 
number of strai��t pipe len�t�s, wit� or wit�out a flow strai��tener, as specified by t�e manufacturer, so 
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that the indications of the installed water meter meet the requirements of 4.2.2 or 4.2.3 with respect to 
�P�s and accordin� to t�e accuracy class of t�e meter.

6.3.5 A water meter s�all be able to wit�stand t�e influence of disturbed velocity fields as defined in t�e 
test procedures in I�� 4Ͳ4Ǧ2ȁ�I�� R 4ͻǦ2. �urin� t�e application of t�ese flow disturbances, t�e error 
(of indication) shall meet the requirements of 4.2.2 or 4.2.3.

A meter manufacturer s�all specify t�e flow profile sensitivity class in accordance wit� Tables 2 and 3.

Any specific flow conditionin� section, includin� strai��tener andȀor strai��t len�t�s, to be used s�all 
be prescribed by t�e manufacturer.

Table	ʹ	Ȅ	�ensitivit�	to	irre�ularit�	in	t�e	u�stream	velocit�	field	classes	ȋ�Ȍ

Class
Required straight 

length 
×DN

Straightener 
needed

U0 0 No
U3 3 No
U5 5 No

U10 10 No
U15 15 No
U0S 0 Yes
U3S 3 Yes
U5S 5 Yes

U10S 10 Yes

Table	3	Ȅ	�ensitivit�	to	irre�ularit�	in	t�e	do�nstream	velocit�	fields	classes	ȋ�Ȍ

Class
Required straight 

length 
×DN

Straightener 
needed

D0 0 No
D3 3 No
D5 5 No

D0S 0 Yes
D3S 3 Yes
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6.4 Rated operating conditions

The rated operating conditions for a water meter shall be as follows.

Flow rate range: Q1 to Q3 inclusive.

Ambient temperature range: +5 °C to +55 °C.

Water temperature range: refer to Table 1.

Ambient relative �umidity ran�eǣ Ͳ Ψ to 1ͲͲ Ψ, except for remote indicatin� devices w�ere t�e 
range shall be 0 % to 93 %.

Pressure range:1) Ͳ,Ͳ3 �Pa ȋͲ,3 barȌ to at least 1 �Pa ȋ1Ͳ barȌ, except for meters 
of �� η 5ͲͲ, w�ere t�e maximum admissible pressure ȋ�APȌ 
s�all be at least Ͳ, �Pa ȋ barȌ.

6.5 Pressure loss

The pressure loss1) t�rou�� a water meter, includin� its filter or strainer andȀor strai��tener, w�ere 
eit�er of t�ese forms an inte�ral part of t�e water meter, s�all not be �reater t�an Ͳ,Ͳ3 �Pa ȋͲ,3 barȌ 
between Q1 and Q3.

T�e pressure loss class is selected by t�e manufacturer from t�e values in Table 4 ȋw�ic� follow I�� 3,[4] 
R 5Ȍǣ for a �iven pressure loss class, t�e pressure loss t�rou�� a water meter, includin� its filter or 
strainer andȀor strai��tener, w�ere eit�er of t�ese forms an inte�ral part of t�e water meter, s�all not 
be �reater t�an t�e specified maximum pressure loss between Q1 and Q3.

A concentric meter, of any type and measurin� principle, s�all be tested to�et�er wit� its respective 
manifold.

Table 4 — Pressure-loss classes

Class
Maximum pressure loss

MPa bar
ȟp 63 Ͳ,Ͳ3 Ͳ,3
ȟp 40 Ͳ,Ͳ4Ͳ Ͳ,4Ͳ
ȟp 25 Ͳ,Ͳ25 Ͳ,25
ȟp 16 Ͳ,Ͳ1 Ͳ,1
ȟp 10 Ͳ,Ͳ1Ͳ Ͳ,1Ͳ

��T� 1 �trai��teners, as specified in 6.3, are not considered to be inte�ral parts of a meter.

��T� 2 	or some meters, over t�e flow rate ran�e Q1 ζ Q ζ Q3, t�e �i��est pressure loss does not occur at Q3.

6.6 Marks and inscriptions

6.6.1 A place s�all be provided for affixin� t�e verification mar�ȋsȌ ȋsee �I�� � 1ǣ2Ͳ13, 3.Ͳ4Ȍ, w�ic� 
shall be visible without dismantling the water meter after it has been placed on the market or put into use.

6.6.2 A water meter s�all be clearly and indelibly mar�ed wit� t�e followin� information, eit�er �rouped 
or distributed, on t�e casin�, t�e indicatin� device dial, an identification plate or t�e meter cover, if it is 
not detachable. These markings shall be visible without dismantling the water meter after the instrument 
has been placed on the market or put into use.

1)  T�e unit bar may be used w�ere national re�ulations permit.
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��T� In t�e case of a combination meter, t�e mar�in�s in t�e followin� refer to t�e combination meter 
considered as a single meter.

a) Unit of measurement.

bȌ Accuracy class, w�ere it differs from accuracy class 2.

c) Numerical value of Q3 and the ratio Q3/Q1ǣ if t�e meter measures reverse flow and t�e values of 
Q3 and the ratio Q3/Q1 are different in t�e two directions, bot� values of Q3 and Q3/Q1 shall be 
inscribedǢ t�e direction of flow to w�ic� eac� pair of values refers s�all be clear. T�e ratio Q3/Q1 
may be expressed as R, e.�. ǲR1Ͳǳ. If t�e meter �as different values of Q3/Q1 in �ori�ontal and 
vertical positions, bot� values of Q3/Q1 s�all be inscribed, and t�e orientation to w�ic� eac� value 
refers shall be clear.

dȌ Type approval si�n accordin� to national re�ulations.

e) Name or trademark of the manufacturer.

fȌ �ear of manufacture, t�e last two di�its of t�e year of manufacture, or t�e mont� and year of 
manufacture.

g) Serial number (as near as possible to the indicating device).

�Ȍ �irection of flow, by means of an arrow ȋs�own on bot� sides of t�e body or on one side only provided 
t�e direction of flow arrow is easily visible under all circumstancesȌ.

i) Maximum admissible pressure (MAP)1) if it exceeds 1 MPa (10 bar) or Ͳ, �Pa ȋ barȌ for �� η5ͲͲ.

�Ȍ �etter � or �, if t�e meter can only be operated in t�e vertical or �ori�ontal position.

�Ȍ T�e temperature class as specified in Table 1 where it differs from T30.

lȌ T�e pressure loss class w�ere it differs from ȟp 63.

mȌ T�e installation sensitivity class w�ere it differs from �ͲȀ�Ͳ.

	or a water meter wit� electronic devices, t�e followin� additional inscriptions s�all be applied w�ere 
appropriate.

nȌ 	or an external power supplyǣ t�e volta�e and frequency.

oȌ 	or a replaceable batteryǣ t�e latest date by w�ic� t�e battery s�all be replaced.

pȌ 	or a nonǦreplaceable batteryǣ t�e latest date by w�ic� t�e meter s�all be replaced.

qȌ �nvironmental classification.

r) Electromagnetic environmental class.

T�e environmental classification and electroma�netic environmental class may be �iven on a separate 
datas�eet, unambi�uously related to t�e meter by a unique identification, and not on t�e meter itself.

An example of the required marks and inscriptions for a meter without electronic devices follows.

EXAMPLE A meter with the following characteristics:

— Q3 α 2,5 m3Ȁ� Ǣ

— Q3/Q1 α 2ͲͲǢ

Ȅ �ori�ontal mountin�Ǣ

Ȅ temperature class 3Ͳ Ǣ

Ȅ pressure loss class ȟp 3 Ǣ
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Ȅ maximum admissible pressureǣ 1 �Pa ȋ1Ͳ barȌǢ

Ȅ flow profile sensitivity class �ͲȀ�Ͳ

Ȅ serial numberǣ 12345 Ǣ

Ȅ year of manufactureǣ 2ͲͲͺ Ǣ

Ȅ manufacturer A��,

would be marked as follows:

 Q3 2,5Ǣ R2ͲͲǢ �Ǣ ՜ Ǣ 12345Ǣ ͲͺǢ A��

6.7 Indicating device

6.7.1 General requirements

6.7.1.1 Function

T�e indicatin� device of a water meter s�all provide an easily read, reliable, and unambi�uous visual 
indication of t�e indicated volume. A combination meter may �ave two indicatin� devices, t�e sum of 
which provides the indicated volume.

The indicating device shall include visual means for testing and calibration.

T�e indicatin� device may include additional elements for testin� and calibration by ot�er met�ods, e.�. 
for automatic testing and calibration.

6.7.1.2 Unit of measurement, symbol, and its placement

T�e indicated volume of water s�all be expressed in cubic metres. T�e symbol m3 shall appear on the 
dial or immediately ad�acent to t�e numbered display.

If units of measurement outside t�e �I are required or allowed by a countryǯs national re�ulations, t�ese 
units of measurement s�all be considered acceptable for indications in t�at country. In international 
trade, t�e officially a�reed equivalents between t�ese units of measurement and t�ose of t�e �I s�all be 
used.

6.7.1.3 Indicating range

The indicating device shall be able to record the indicated volume in cubic metres given in Table 5 
wit�out passin� t�rou�� �ero.

Table 5 — Indicating range of a water meter

Q3
Indicating range 
(minimum values)

m3/h m3

Q3 ζ ,3 9 999
,3 δ Q3 ζ 3 99 999
63 < Q3 ζ 3Ͳ 999 999

630 < Q3 ζ  3ͲͲ 9 999 999

Table 5 may be expanded to lar�er values of Q3.
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6.7.1.4 Colour coding for indicating devices

The colour black should be used to indicate the cubic metre and its multiples.

The colour red should be used to indicate sub-multiples of a cubic metre.

T�ese colours s�all be applied to eit�er pointers, indexes, numbers, w�eels, discs, dials or to t�e aperture 
frames.

�t�er means of indicatin� t�e cubic metre, its multiples and its subǦmultiples may be used for a water 
meter provided t�ere is no ambi�uity in distin�uis�in� between t�e primary indication and alternative 
displays, e.�. subǦmultiples for verification and testin�.

6.7.2 Types of indicating device

Any of t�e followin� types s�all be used.

6.7.2.1 Type 1 — Analogue device

T�e indicated volume is indicated by continuous movement of

aȌ one or more pointers movin� relative to �raduated scales, or

b) one or more circular scales or drums each passing an index.

The value expressed in cubic metres for each scale division shall be of the form 10n, w�ere n is a positive 
or ne�ative w�ole number or �ero, t�ereby establis�in� a system of consecutive decades. �ac� scale 
s�all eit�er be �raduated in values expressed in cubic metres or accompanied by a multiplication factor 
ȋέͲ,ͲͲ1Ǣ έͲ,Ͳ1Ǣ έͲ,1Ǣ έ1Ǣ έ1ͲǢ έ1ͲͲǢ έ1 ͲͲͲ, etc.Ȍ

Rotational movement of the pointers or circular scales shall be clockwise.

Linear movement of pointers or scales shall be left to right.

Movement of numbered roller indicators (drums) shall be upwards.

6.7.2.2 Type 2 — Digital device

T�e indicated volume is �iven by a line of ad�acent di�its appearin� in one or more apertures. T�e 
advance of a �iven di�it s�all be completed w�ile t�e di�it of t�e next immediately lower decade c�an�es 
from 9 to 0. The apparent height of the digits shall be at least 4 mm.

For non-electronic devices:

aȌ movement of numbered roller indicators ȋdrumsȌ s�all be upwardsǢ

bȌ if t�e lowest value decade �as a continuous movement, t�e aperture s�all be lar�e enou�� to permit 
a di�it to be read unambi�uously.

For electronic devices:

cȌ eit�er permanent or nonǦpermanent displays are permitted Ȅ for nonǦpermanent displays, t�e 
volume s�all be able to be displayed at any time for at least 1Ͳ sǢ

dȌ t�e meter s�all provide visual c�ec�in� of t�e entire display w�ic� s�all �ave t�e followin� sequenceǣ

1Ȍ for seven se�ment type displayin� all t�e elements ȋe.�. an ǲei��tsǳ testȌǢ

2Ȍ for seven se�ment type blan�in� all t�e elements ȋa ǲblan�sǳ testȌǢ

3Ȍ for �rap�ical displays an equivalent test to demonstrate t�at display faults cannot result in any 
digit being misinterpreted.
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Each step of the sequence shall last at least 1 s.

6.7.2.3 Type 3 — Combination of analogue and digital devices

T�e indicated volume is �iven by a combination of type 1 and type 2 devices and t�e respective 
requirements of eac� s�all apply.

ǤǤ3	 �erification	devices	Ȅ		irst	element	o�	an	indicatin�	device	Ȅ	�erification	scale	interval

6.7.3.1 General requirements

�very indicatin� device s�all provide means for visual, nonǦambi�uous verification testin� and 
calibration.

T�e visual verification display may �ave eit�er a continuous or a discontinuous movement.

In addition to t�e visual verification display, an indicatin� device may include provisions for rapid 
testin� by t�e inclusion of complementary elements ȋe.�. star w�eels or discsȌ, providin� si�nals t�rou�� 
externally attac�ed sensors. �uc� a provision may also be used for lea� detection.

ǤǤ3Ǥʹ	 �isual	verification	dis�la�s

ǤǤ3ǤʹǤͳ	 �alue	o�	t�e	verification	scale	interval

T�e value of t�e verification scale interval expressed in cubic metres s�all be of t�e formǣ 1 έ 1Ͳn, 2 έ 1Ͳn 
or 5 × 10n, w�ere n is a positive or ne�ative w�ole number, or �ero.

	or analo�ue and di�ital indicatin� devices wit� continuous movement of t�e first element, t�e 
verification scale may be formed from t�e division into 2, 5 or 1Ͳ equal parts of t�e interval between 
two consecutive di�its of t�e first element. �umberin� s�all not be applied to t�ese divisions.

	or di�ital indicatin� devices wit� discontinuous movement of t�e first element, t�e verification scale 
interval is t�e interval between two consecutive di�its or incremental movements of t�e first element.

ǤǤ3ǤʹǤʹ	 	orm	o�	t�e	verification	scale

�n indicatin� devices wit� continuous movement of t�e first element, t�e apparent scale spacin� s�all 
be not less than 1 mm and not more than 5 mm. The scale shall consist of either:

aȌ lines of equal t�ic�ness not exceedin� oneǦquarter of t�e scale spacin� and differin� only in len�t�Ǣ 
or

b) contrasting bands of a constant width equal to the scale spacing.

The apparent width of the pointer at its tip shall not exceed one-quarter of the scale spacing and in no 
case s�all it be �reater t�an Ͳ,5 mm.

6.7.3.2.3 Resolution of the indicating device

T�e subdivisions of t�e verification scale s�all be small enou�� to ensure t�at t�e resolution error of 
t�e indicatin� device does not exceed Ͳ,25 Ψ for accuracy class 1 meters, and Ͳ,5 Ψ for accuracy class 2 
meters, of t�e volume passed durin� ͻͲ min at t�e minimum flow rate Q1.

Additional verification elements may be used provided t�at t�e uncertainty of readin� is not �reater 
t�an Ͳ,25 Ψ of t�e test volume for accuracy class 1 meters and Ͳ,5 Ψ of t�e test volume for accuracy class 
2 meters and that the correct functioning of the register is checked.

��en t�e display of t�e first element is continuous, an allowance s�all be made for a maximum error in 
eac� readin� of not more t�an �alf t�e verification scale interval.
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��en t�e display of t�e first element is discontinuous, an allowance s�all be made for a maximum error 
in eac� readin� of not more t�an one di�it of t�e verification scale.

��T� �ee I�� 4Ͳ4Ǧ2ǣ2Ͳ14ȁ�I�� R 4ͻȂ2ǣ2Ͳ13, .4.3..2.3 for t�e calculation of t�e resolution error.

6.7.3.3 Combination meters

	or combination meters wit� two indicatin� devices, 6.7.3.1 and 6.7.3.2 apply to bot� indicatin� devices.

6.8 Protection devices

6.8.1 General

A water meter s�all include protection devices w�ic� can be sealed so as to prevent, bot� before and 
after correct installation of t�e water meter, dismantlin� or modification of t�e meter, its ad�ustment 
device or its correction device, wit�out dama�in� t�ese devices. In t�e case of combination meters, t�is 
requirement applies to both meters.

T�e display of t�e total quantity supplied or t�e displays from w�ic� t�e total quantity supplied can be 
derived shall not be resettable while the meter is in service to a single customer.

6.8.2 Electronic sealing devices

6.8.2.1 ��en access to parameters t�at influence t�e determination of t�e results of measurements is 
not protected by mec�anical sealin� devices, t�e protection s�all fulfil t�e followin� provisions.

aȌ Access s�all only be allowed to aut�ori�ed people, e.�. by means of a code ȋpasswordȌ or of a special 
device ȋe.�. a �ard �eyȌ. T�e code s�all be capable of bein� c�an�ed.

bȌ It s�all be possible for evidence of an intervention to be available for a period of time as defined 
in national re�ulations. T�e record s�all include t�e date and a c�aracteristic element identifyin� 
t�e aut�ori�ed person ma�in� t�e intervention ȏsee aȌȐ. If deletion of a previous intervention is 
necessary to permit a new record, t�e oldest record s�all be deleted.

6.8.2.2 	or meters wit� parts w�ic� may be disconnected one from anot�er by t�e user and w�ic� are 
interc�an�eable, t�e followin� provisions s�all be fulfilledǣ

a) it shall not be possible to access parameters that participate in the determination of results of 
measurements through disconnected points unless the provisions in 6.8.2.1 are fulfilledǢ

bȌ interposin� any device w�ic� may influence t�e accuracy s�all be prevented by means of electronic 
and dataǦprocessin� securities or, if t�is is not possible, by mec�anical means.

6.8.2.3 	or meters wit� parts w�ic� may be disconnected one from anot�er by t�e user and w�ic� are 
not interc�an�eable, t�e provisions of 6.8.2.2 s�all apply. �oreover, t�ese meters s�all be provided wit� 
devices or means which do not allow them to operate if the various parts are not connected according 
to t�e approved type. T�ey s�all be provided wit� a device t�at prevents any measurement after any 
unaut�ori�ed disconnection and subsequent reconnection by t�e user.

7 Metrological controls

7.1 Reference conditions

All influence quantities, except for t�e influence quantity bein� tested, s�all be �eld to t�eir reference 
conditions. The reference conditions (including their tolerances) are given in ISO 4064-2:2014|OIML 
R 4ͻǦ2ǣ2Ͳ13, Clause 4. �alues are specified for flow rate, water temperature, water pressure, ambient 
temperature, ambient relative �umidity, and ambient atmosp�eric pressure.
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7.2 Type evaluation and approval

7.2.1 External examination

�efore under�oin� type evaluation tests, eac� type of water meter submitted s�all be examined 
externally to ensure t�at it complies wit� t�e provisions of t�e relevant precedin� clauses of t�is part of 
ISO 4064|OIML R 49.

7.2.2 Number of samples

T�e evaluation tests s�all be made on t�e minimum number of samples of eac� type s�own in Table 6 as 
a function of the water meter designation Q3 of t�e type presented.

T�e body responsible for type evaluation may request furt�er specimens.

Table 6 — Minimum number of water meters to be tested

Meter designation Minimum number of meters to be 
tested for all meter types, excluding 
the tests required for meters with 

electronic devices

Q3

m3/h
Q3 ζ1Ͳ 3

160 < Q3 ζ1 ͲͲ 2
1 600 < Q3 1

The requirements of 4.2.2 or 4.2.3 s�all apply to all t�e meters tested, accordin� to t�e accuracy class of 
the meter.

	or type approval of a water meter wit� electronic devices, five samples s�all be supplied for t�e tests 
specified in Annex A, w�ic� may be different samples from t�ose supplied for ot�er testin�, wit� at least 
one meter bein� sub�ected to all t�e appropriate tests. T�e same meter s�all be sub�ected to all testin�, 
except in circumstances w�ere not doin� so can be �ustified by t�e or�ani�ation performin� t�e type 
evaluation.

7.2.3 Errors (of indication)

The errors (of indication) of a water meter (in the measurement of the actual volume) shall be determined 
at least at t�e followin� nominal flow ratesǣ

a) Q1Ǣ

b) Q2Ǣ

cȌ Ͳ,35 ȋQ2 + Q3ȌǢ

dȌ Ͳ,7 ȋQ2 + Q3ȌǢ

e) Q3Ǣ

f) Q4Ǣ

and for combination meters:

�Ȍ Ͳ,ͻ Qx1Ǣ

�Ȍ 1,1 Qx2.
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T�e errors ȋof indicationȌ observed for eac� of t�e above flow rates s�all not exceed t�e �P�s �iven in 
4.2.2 or 4.2.3.

��T� �ee I�� 4Ͳ4Ǧ2ǣ2Ͳ14ȁ�I�� R 4ͻȂ2ǣ2Ͳ13, 7.4.4 for t�e permitted flow rate ran�es and 
I�� 4Ͳ4Ǧ2ǣ2Ͳ14ȁ�I�� R 4ͻȂ2ǣ2Ͳ13, 7.4.4 and 7.4.5 for t�e required number of measurements at eac� flow rate.

If all t�e relative errors ȋof indicationȌ of a water meter �ave t�e same si�n, at least one of t�e errors s�all 
not exceed one �alf of t�e �P�. In all cases t�is requirement s�all be applied equitably wit� respect to 
the water supplier and the consumer (see also 4.3.3, para�rap�s 3 and ͺȌ.

If a meter is mar�ed as only operatin� in certain orientations, t�en t�e meter s�all be tested in t�ese 
orientations.

In the absence of such marks a meter shall be tested in at least four orientations.

7.2.4 Repeatability

A meter s�all be repeatableǣ t�e standard deviation of t�ree measurements at t�e same flow rate s�all 
not exceed one-third of the MPEs given in 4.2.2 or 4.2.3. Tests s�all be carried out at nominal flow rates 
of Q1, Q2, and Q3.

7.2.5 Overload water temperature

A water meter wit� �AT η 5Ͳ ι� s�all be capable of wit�standin� a water temperature of �AT Ϊ 1Ͳ ι� 
for 1 �. T�e test is specified in I�� 4Ͳ4Ǧ2ǣ2Ͳ14ȁ�I�� R 4ͻǦ2ǣ2Ͳ13, 7..

7.2.6 Durability

7.2.6.1 General

A water meter s�all under�o t�e durability tests specified in I�� 4Ͳ4Ǧ2ǣ2Ͳ14ȁ�I�� R 4ͻǦ2ǣ2Ͳ13, 7.11, 
simulating service conditions.

After eac� of t�ese tests, t�e errors of t�e water meter s�all a�ain be measured at t�e flow rates �iven 
in 7.2.3 and the criteria given in 7.2.6.2 or 7.2.6.3 shall be applied.

T�e orientationȋsȌ of a meter on test s�all be set wit� reference to t�e meter orientationȋsȌ claimed by 
the manufacturer.

��T� 	or families of meters, only t�e smallest representative diameter meter is to be sub�ected to t�e 
durability test.

7.2.6.2 Accuracy class 1 water meter

	or an accuracy class 1 water meter, t�e variation in t�e error ȋof indicationȌ curve s�all not exceed 2 Ψ 
for flow rates in t�e lower flow rate �one ȋQ1 ζ Q < Q2Ȍ, and 1 Ψ for flow rates in t�e upper flow rate �one 
(Q2 ζ Q ζ Q4).

	or flow rates in t�e lower flow rate �one ȋQ1 ζ Q < Q2Ȍ, t�e error ȋof indicationȌ curve s�all not exceed a 
maximum error limit of ά4 Ψ for all temperature classes. 	or flow rates in t�e upper flow rate �one ȋQ2 ζ 
Q ζ Q4Ȍ, t�e error ȋof indicationȌ curve s�all not exceed a maximum error limit of ά1,5 Ψ for meters of 
temperature class T3Ͳ and ά2,5 Ψ for all ot�er temperature classes.

	or t�e purpose of t�ese requirements t�e mean values of t�e errors ȋof indicationȌ s�all apply.

7.2.6.3 Accuracy class 2 water meter

	or an accuracy class 2 water meter, t�e variation in t�e error ȋof indicationȌ curve s�all not exceed 3 Ψ 
for flow rates in t�e lower flow rate �one ȋQ1 ζ Q < Q2Ȍ, and 1,5 Ψ for flow rates in t�e upper flow rate 
�one ȋQ2 ζ Q ζ Q4).
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	or flow rates in t�e lower flow rate �one ȋQ1 ζ Q < Q2Ȍ, t�e error ȋof indicationȌ curve s�all not exceed a 
maximum error limit of ά Ψ for all temperature classes. 	or flow rates in t�e upper flow rate �one ȋQ2 ζ 
Q ζ Q4Ȍ, t�e error ȋof indicationȌ curve s�all not exceed a maximum error limit of ά2,5 Ψ for meters of 
temperature class T3Ͳ and ά3,5 Ψ for all ot�er temperature classes.

	or t�e purpose of t�ese requirements t�e mean values of t�e errors ȋof indicationȌ s�all apply.

7.2.7 Interchange error

It shall be demonstrated that cartridge meters and exchangeable metrological modules for water meters 
wit� exc�an�eable metrolo�ical modules are independent of t�e connection interfaces t�ey are made 
for as far as their metrological performance is concerned. The cartridge meters and exchangeable 
metrological modules shall be tested in accordance with the test laid down in ISO 4064-2:2014|OIML R 
4ͻǦ2ǣ2Ͳ13, 7.4..

T�e orientationȋsȌ of a meter on test s�all be set wit� reference to t�e meter orientationȋsȌ claimed by 
the manufacturer.

ǤʹǤͺ	 �tatic	ma�netic	field

It s�all be demonstrated t�at a water meter is not affected by a static ma�netic field. A test s�all apply 
to all water meters w�ere t�e mec�anical components may be influenced by a ma�netic field, and for 
all meters wit� electronic components. T�e test is specified in I�� 4Ͳ4Ǧ2ǣ2Ͳ14ȁ�I�� R 4ͻǦ2ǣ2Ͳ13, 7.12. 
The purpose of the test is to ensure compliance with the provisions of 4.2 in the presence of static 
ma�netic fields.

7.2.9 Documentation

7.2.9.1 T�e application for type approval of a water meter or a calculator ȋincludin� indicatin� deviceȌ 
or a measurement transducer shall include the following documents:

aȌ a description �ivin� t�e tec�nical c�aracteristics and t�e principle of operationǢ

bȌ a drawin� or p�oto�rap� of t�e complete water meter or calculator or measurement transducerǢ

c) a list of the parts with a description of their constituent materials when these parts have a 
metrolo�ical influenceǢ

dȌ an assembly drawin� wit� identification of t�e different partsǢ

eȌ for meters fitted wit� correction devices, a description of �ow t�e correction parameters are 
determinedǢ

fȌ a drawin� s�owin� t�e location of seals and verification mar�ȋsȌǢ

�Ȍ a drawin� of re�ulatory mar�in�sǢ

�Ȍ for combination meters t�at comprise approved meters, t�e test reports for t�ose metersǢ

iȌ optionally, a user �uide and installation manual.

7.2.9.2 In addition, t�e application for type approval of a water meter wit� electronic devices s�all 
include:

aȌ a functional description of t�e various electronic devicesǢ

bȌ a flow dia�ram of t�e lo�ic, s�owin� t�e functions of t�e electronic devicesǢ

 

© ISO 2014 – All rights reserved 27

http://dx.doi.org/10.3403/BSENISO4064
http://dx.doi.org/10.3403/BSENISO4064


BS EN ISO 4064-1:2014

 

ISO 4064-1:2014(E)

cȌ any document or evidence w�ic� s�ows t�at t�e desi�n and construction of t�e water meter wit� 
electronic devices comply wit� t�e requirements of t�is part of I�� 4Ͳ4ȁ�I�� R 4ͻ, in particular 
5.1 and Annex B.

7.2.9.3 T�e applicant see�in� type approval s�all provide t�e body responsible for t�e evaluation wit� a 
meter or a calculator (including indicating device) or a measurement transducer which is representative 
of t�e final type.

Additional specimens of t�e type may be considered necessary by t�e body responsible for t�e type 
evaluation to estimate t�e reproducibility of t�e measurements.

ǤʹǤͳͲ	 T��e	a��roval	certificate

T�e followin� information s�all appear on t�e type approval certificate or in its annexesǣ

aȌ name and address of t�e recipient of t�e certificateǢ

bȌ name and address of t�e manufacturer, if it is not t�e recipientǢ

cȌ type andȀor commercial desi�nationǢ

dȌ sufficient information to identify t�e meter type, e.�. drawin�, p�oto�rap� or descriptionǢ

eȌ principal metrolo�ical and tec�nical c�aracteristicsǢ

fȌ type approval mar�Ǣ

�Ȍ period of validityǢ

�Ȍ environmental classification, if applicable ȋsee A.2ȌǢ

iȌ information on t�e location of mar�s for type approval, initial verification and sealin� ȋe.�. a picture 
or drawin�ȌǢ

�Ȍ list of documents accompanyin� t�e type approval certificateǢ

�Ȍ specific remar�s.

��en applicable, t�e version of t�e metrolo�ical part of t�e evaluated software s�all be indicated in t�e 
type approval certificate or in its annexes ȋtec�nical fileȌ.

ǤʹǤͳͳ	 �odification	o�	an	a��roved	t��e

7.2.11.1 T�e recipient of t�e type approval s�all inform t�e body responsible for t�e approval of any 
modification or addition w�ic� concerns an approved type.

7.2.11.2 �odifications and additions s�all be sub�ect to a supplementary type approval w�en t�ey 
influence, or are li�ely to influence, t�e measurement results or a meterǯs re�ulatory conditions of use. 
T�e body t�at approved t�e initial type s�all decide to w�at extent t�e examinations and tests specified 
in t�e followin� s�all be carried out on t�e modified type in relation to t�e nature of t�e modification.

7.2.11.3 If t�e body t�at approved t�e initial type �ud�es t�at t�e modifications or additions are not 
li�ely to influence t�e measurement results, t�is body s�all allow, in writin�, t�e modified meters to be 
presented for initial verification wit�out �rantin� a supplementary type approval.

A new or supplementary type approval s�all be issued w�enever t�e modified type no lon�er fulfils t�e 
provisions of t�e initial type approval.
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7.2.12 Type evaluation of a water meter with electronic devices

7.2.12.1 Design inspection

In addition to t�e requirements specified in t�e precedin� para�rap�s, a water meter wit� electronic 
devices s�all be sub�ect to desi�n inspection. T�is examination of documents aims at verifyin� t�at t�e 
desi�n of electronic devices and t�eir c�ec�in� facilities, if applicable, comply wit� t�e provisions of t�is 
part of I�� 4Ͳ4ȁ�I�� R 4ͻ, Clause 5 in particular. It includes:

aȌ an examination of t�e mode of construction and of t�e electronic subǦsystems and components 
used, to verify t�eir appropriateness for t�eir intended useǢ

bȌ consideration of faults li�ely to occur, to verify t�at in all considered cases t�ese devices comply 
with the provisions of 5.1 and Annex BǢ

cȌ verification of t�e presence and effectiveness of t�e test deviceȋsȌ for t�e c�ec�in� facilities, if 
required.

7.2.12.2 Performance

7.2.12.2.1 General

A water meter s�all comply wit� t�e provisions of 4.2 and 5.1.1 wit� re�ard to influence quantities.

ǤʹǤͳʹǤʹǤʹ	 Per�ormance	under	t�e	e��ect	o�	influence	�actors

��en sub�ected to t�e effect of influence factors as provided for in Annex A, a water meter s�all continue 
to operate correctly and t�e errors ȋof indicationȌ s�all not exceed t�e applicable �P�s.

7.2.12.2.3 Performance under the effect of disturbances

When subjected to external disturbances as provided for in Annex A, a water meter s�all continue to 
operate correctly, or si�nificant faults s�all be detected and acted upon by means of a c�ec�in� facility.

7.2.12.2.4 Equipment under test

��ere t�e electronic devices form an inte�ral part of a water meter, tests s�all be carried out on t�e 
complete water meter.

If t�e electronic devices of a water meter are in a separate �ousin�, t�eir electronic functions may 
be tested independently of t�e measurement transducer of t�e water meter by simulated si�nals 
representative of t�e normal operation of t�e meter, in w�ic� case t�e electronic devices s�all be tested 
in t�eir final �ousin�.

In all cases, ancillary devices may be tested separately.

Ǥ3	 �nitial	verification

7.3.1 In �eneral, only water meters w�ic� �ave been approved eit�er as complete meters or as separately 
approved calculator ȋincludin� indicatin� deviceȌ and measurement transducer ȋincludin� flow or volume 
sensorȌ, subsequently assembled into a combined meter, s�all be eli�ible for initial verification.

Any special requirements for initial verification testin�, detailed in t�e type approval certificate, s�all 
be applied.
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7.3.2 A water meter s�all under�o t�e initial verification tests indicated in t�e followin�. T�is verification 
s�all be carried out after type approval �as been �ranted.

The water meter shall be shown to be capable of withstanding the following test pressure without leakage 
or dama�eǣ 1, times t�e maximum admissible pressure applied for 1 min ȋI�� 4Ͳ4Ǧ2ǣ2Ͳ14ȁ�I�� R 4ͻǦ
2ǣ2Ͳ13, 1Ͳ.1.2Ȍ.

7.3.3 �ater meters of t�e same si�e and t�e same type may be tested in seriesǢ �owever, in t�is case 
t�e requirement of I�� 4Ͳ4Ǧ2ǣ2Ͳ14ȁ�I�� R 4ͻǦ2ǣ2Ͳ13, 1Ͳ.1.3, step dȌ concernin� water meter outlet 
pressure s�all be met for eac� water meter and t�ere s�all be no si�nificant interaction between water 
meters.

Upstream and downstream straight lengths (and straighteners if required) shall be in accordance with 
t�e flow profile sensitivity class of t�e meter.

7.3.4 The errors (of indication) of a water meter in the measurement of actual volume shall be 
determined for at least t�e followin� nominal flow ratesǣ

a) Q1Ǣ

b) Q2Ǣ

c) Q3Ǣ

dȌ for combination meters, 1,1 Qx2.

��T� �ee I�� 4Ͳ4Ǧ2ǣ2Ͳ14ȁ�I�� R 4ͻȂ2ǣ2Ͳ13, 1Ͳ.1.3, step �Ȍ for t�e permitted flow rate ran�es.

�owever, dependin� on t�e s�ape of t�e error curve, additional flow rates may be specified in t�e type 
approval certificate.

�urin� a test, t�e water temperature s�all be as required in I�� 4Ͳ4Ǧ2ǣ2Ͳ14ȁ�I�� R 4ͻǦ2ǣ2Ͳ13, 1Ͳ.1.3, 
step e).

All ot�er influence factors s�all be �eld wit�in t�e rated operatin� conditions.

7.3.5 T�e errors ȋof indicationȌ determined at eac� of t�e above flow rates s�all not exceed t�e �P�s 
given in 4.2.2 or 4.2.3.

7.3.6 If all t�e errors ȋof indicationȌ of a water meter �ave t�e same si�n, at least one of t�e errors s�all 
not exceed one half of the MPE.

If all t�e errors ȋof indicationȌ of a water meter determined for initial verification �ave t�e same si�n, 
but none of t�em is wit�in �alf t�e �P�, additional errors at ot�er flow rateȋsȌ as specified in 7.2.3 shall 
be obtainedǣ if one of t�ese errors is wit�in �alf t�e �P� or of t�e opposite si�n, t�is criterion is deemed 
fulfilled.
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Annex A 
(normative) 

 
Performance tests for water meters with electronic devices

A.1 General

T�is annex defines t�e pro�ramme of performance tests intended to verify t�at water meters wit� 
electronic devices can perform and function as intended in a specified environment and under specified 
conditions. �ac� test indicates, w�ere appropriate, t�e reference conditions for determinin� t�e intrinsic 
error.

T�ese tests supplement any ot�er prescribed test.

��en t�e effect of one influence quantity is bein� evaluated, all ot�er influence quantities are to be 
�eld relatively constant, at values close to reference conditions ȋsee 7.1 and ISO 4064-2:2014|OIML R 
4ͻǦ2ǣ2Ͳ13, Clause 4).

�Ǥʹ	 �nvironmental	classification

See OIML D 11.[3]

	or eac� performance test, typical test conditions are indicated w�ic� correspond to t�e climatic and 
mec�anical environmental conditions to w�ic� a water meter is usually exposed.

Water meters with electronic devices are divided into three classes according to climatic and mechanical 
environmental conditions:

Ȅ class � for fixed meters installed in a buildin�Ǣ

Ȅ class � for fixed meters installed outdoorsǢ

— class M for mobile meters.

�owever, t�e applicant for type approval may indicate specific environmental conditions in t�e 
documentation supplied to t�e body responsible for type approval, based on t�e intended use of t�e 
instrument. In t�is case, t�e testin� laboratory s�all carry out performance tests at severity levels 
correspondin� to t�ese environmental conditions. If type approval is �ranted, t�e data plate s�all 
indicate the corresponding limits of use. Manufacturers shall inform potential users of the conditions of 
use for which a meter is approved.

A.3 Electromagnetic environments

Water meters with electronic devices are divided into two electromagnetic environments:

Ȅ �1 Ȅ residential, commercial and li��t industrialǢ

— E2 — industrial.
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A.4 Type evaluation and approval of a calculator

A.4.1 ��en an electronic calculator ȋincludin� indicatin� deviceȌ is submitted for separate type 
approval, type evaluation tests s�all be conducted on t�e calculator ȋincludin� indicatin� deviceȌ alone, 
simulatin� different inputs �enerated by appropriate standards ȋe.�. calibratorsȌ.

A.4.2 Accuracy tests on t�e indications of measurement results are required. 	or t�is purpose, t�e error 
obtained on the indication of the result is calculated considering that the true value is the one which takes 
into account the value of the simulated quantities applied to inputs of the calculator and using standard 
methods for calculation. The MPEs are those given in 4.2.

��T� An appropriate �P� for a calculator is 1Ȁ1Ͳ of t�e �P� of a complete meter. �owever, t�is is not a 
requirement. The requirement is given in 4.2.5.

A.4.3 T�e examinations and tests for electronic instruments specified in 7.2.12 shall be performed.

A.5 Performance tests

The tests indicated in Table A.1 involve t�e electronic part of a water meter or its devices and may be 
carried out in any order.

Table A.1 — Tests involving the electronic part of a water meter or its devices

ISO 4064-2:2014|OIML 
R 49-2:2013, subclause Test Characteristic 

under test
Conditions 

applied
8.2 �ry �eat Influence factor MPE
8.3 Cold Influence factor MPE
8.4 �amp �eat, cyclic Disturbance �i�nificant fault

8.5.2 Mains voltage variation Influence factor MPE
8.5.2 �ains frequency variation Influence factor MPE

8.5.3 �ow volta�e of internal battery ȋnot connected 
to the mains power) Influence factor MPE

8.6 Vibration (random) Disturbance �i�nificant fault
8.7 Mechanical shock Disturbance �i�nificant fault

8.8 A� mains volta�e dips, s�ort interruption volt-
age variations Disturbance �i�nificant fault

8.9 �ursts on si�nal, data and control lines Disturbance �i�nificant fault
8.10 Bursts (transients) on AC and DC mains Disturbance �i�nificant fault
8.11 Electrostatic discharge Disturbance �i�nificant fault
8.12 Radiated electroma�netic fields Disturbance �i�nificant fault
8.13 �onducted electroma�netic fields Disturbance �i�nificant fault
8.14 �ur�es on si�nal, data and control lines Disturbance �i�nificant fault
8.15 Surges on AC and DC Mains power lines Disturbance �i�nificant fault
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Annex B 
(normative) 

 
Checking facilities

B.1 Action of checking facilities

T�e detection by t�e c�ec�in� facilities of si�nificant faults s�all result in t�e followin� actions, accordin� 
to t�e type.

	or c�ec�in� facilities of type P or type Iǣ

aȌ t�ere s�all be automatic correction of t�e faultǢ or

bȌ only t�e faulty device s�all stop if a water meter wit�out t�at device continues to comply wit� t�e 
re�ulationsǢ or

cȌ t�ere s�all be a visible or audible alarmǢ t�is alarm s�all continue until t�e cause of t�e alarm is 
suppressed.

In addition, w�en a water meter transmits data to perip�eral equipment, t�e transmission s�all be 
accompanied by a messa�e indicatin� t�e presence of a fault. ȋT�is requirement is not applicable to t�e 
application of disturbances specified in A.5.)

T�e instrument may also be provided wit� devices to estimate t�e volume of water �avin� passed 
through the installation during the occurrence of the fault. The result of this estimate shall not be 
capable of being mistaken for a valid indication.

T�e visible or audible alarm is not allowed in t�e case of two constant partners, nonǦresettable and nonǦ
prepaid measurements, w�ere c�ec�in� facilities are used, unless t�is alarm is transferred to a remote 
station.

NOTE The transmission of the alarm and repeated measured values from a meter to the remote station need 
not be secured if the measured values are repeated at that station.

B.2 Checking facilities for the measurement transducer

B.2.1 T�e ob�ective of t�ese c�ec�in� facilities is to verify t�e presence of t�e measurement transducer, 
its correct operation and the correctness of data transmission.

T�e verification of correct operation includes detection or prevention of reverse flow. �owever, it is not 
necessary for t�e detection or prevention of reverse flow to be operated electronically.

B.2.2 ��en t�e si�nals �enerated by t�e flow sensor are in t�e form of pulses, eac� pulse representin� 
an elementary volume, t�e pulse �eneration, transmission and countin� s�all fulfil t�e followin� tas�sǣ

aȌ correct countin� of pulsesǢ

bȌ detection of reverse flow, if necessaryǢ

c) checking of correct function.

T�is may be done by means ofǣ

1Ȍ t�reeǦpulse system wit� use of eit�er pulse ed�es or pulse statusǢ
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2Ȍ doubleǦpulse line system wit� use of pulse ed�es plus pulse statusǢ

3Ȍ doubleǦpulse system wit� positive and ne�ative pulses dependin� on t�e flow direction.

T�ese c�ec�in� facilities s�all be of type P.

It s�all be possible durin� type evaluation to verify t�at t�ese c�ec�in� facilities function correctlyǣ

iȌ by disconnectin� t�e transducerǢ or

iiȌ by interruptin� one of t�e sensorǯs pulse �eneratorsǢ or

iiiȌ by interruptin� t�e electrical supply of t�e transducer.

B.2.3 	or electroma�netic meters only, w�ere t�e amplitude of t�e si�nals �enerated by t�e measurement 
transducer is proportional to t�e flow rate, t�e followin� procedure may be used.

A simulated signal with a shape similar to that of the measurement signal is fed into the input of the 
secondary device, representin� a flow rate between t�e minimum and maximum flow rates of a meter. 
T�e c�ec�in� facility s�all c�ec� t�e primary and t�e secondary device. T�e equivalent di�ital value is 
c�ec�ed to verify t�at it is wit�in predetermined limits �iven by t�e manufacturer and consistent wit� 
t�e �P�s.T�is c�ec�in� facility s�all be of type P or type I. 	or type I facilities, c�ec�in� s�all occur at 
least every 5 min.

��T� 	ollowin� t�is procedure, additional c�ec�in� facilities ȋmore t�an two electrodes, double si�nal 
transmission, etc.Ȍ are not required.

B.2.4 T�e maximum permissible cable len�t� between primary and secondary devices of an 
electroma�netic meter, as defined in I�� ͺ17ǣ1ͻͻ2,[6] shall be not more than 100 m or not more than 
the value L expressed in metres accordin� to t�e followin� formula, w�ic�ever is smallerǣ

L k
fC

= σ  

where

k is equal to 2 × 10Ϋ5 mǢ

ɐ is t�e conductivity of t�e water, in �ȀmǢ

f is t�e field frequency durin� t�e measurin� cycle, in ��Ǣ

C is t�e effective cable capacitance per metre, in 	Ȁm.

It is not necessary to fulfil t�ese requirements if t�e manufacturerǯs solutions ensure equivalent results.

B.2.5 	or ot�er tec�nolo�ies, c�ec�in� facilities providin� equivalent levels of security remain to be 
developed.

B.3 Checking facilities for the calculator

B.3.1 T�e ob�ective of t�ese c�ec�in� facilities is to verify t�at t�e calculator system functions correctly 
and to ensure t�e validity of t�e calculations made.

�o special means are required for indicatin� t�at t�ese c�ec�in� facilities function correctly.
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B.3.2 T�e c�ec�in� facilities for t�e functionin� of t�e calculation system s�all be of type P or type I. 	or 
type I t�e c�ec�in� s�all occur at least eit�er once per day or for every volume equivalent to 1Ͳ min of 
flow at Q3.T�e ob�ective of t�is c�ec�in� facility is to verify t�atǣ

aȌ t�e values of all permanently memori�ed instructions and data are correct, by suc� means asǣ

1Ȍ summin� up all instruction and data codes and comparin� t�e sum wit� a fixed valueǢ

2Ȍ line and column parity bits ȋlon�itudinal redundancy c�ec� and vertical redundancy c�ec�ȌǢ

3Ȍ cyclic redundancy c�ec� ȋ�R� 1ȌǢ

4Ȍ double independent stora�e of dataǢ

5Ȍ stora�e of data in ǲsafe codin�ǳ, e.�. protected by c�ec�sum, line and column parity bitsǢ

b) all procedures of internal transfer and storage of data relevant to the measurement result are 
performed correctly, by suc� means asǣ

1Ȍ writeȂread routineǢ

2Ȍ conversion and reǦconversion of codesǢ

3Ȍ use of ǲsafe codin�ǳ ȋc�ec�sum, parity bitȌǢ

4) double storage.

B.3.3 T�e c�ec�in� facilities for t�e validity of calculations s�all be of type P or type I. 	or type I t�e 
c�ec�in� s�all occur eit�er at least once per day, or for every volume equivalent to 1Ͳ min of flow at Q3.

This consists of checking the correct value of all data related to the measurement whenever these data 
are internally stored or transmitted to perip�eral equipment t�rou�� an interface. T�is c�ec� may be 
carried out by suc� means as parity bit, c�ec� sum or double stora�e. In addition, t�e calculation system 
s�all be provided wit� a means of controllin� t�e continuity of t�e calculation pro�ramme.

B.4 Checking facility for the indicating device

B.4.1 T�e ob�ective of t�is c�ec�in� facility is to verify t�at t�e primary indications are displayed and 
t�at t�ey correspond to t�e data provided by t�e calculator. In addition, it aims at verifyin� t�e presence 
of t�e indicatin� devices w�en t�ey are removable. T�ese c�ec�in� facilities s�all �ave eit�er t�e form as 
defined in B.4.2 or t�at as defined in B.4.3.

B.4.2 T�e c�ec�in� facility of t�e indicatin� device is of type PǢ �owever, it may be of type I if a primary 
indication is provided by anot�er device.

�eans may include, for exampleǣ

aȌ for indicatin� devices usin� incandescent filaments or li��t emittin� diodes, measurin� t�e current 
in t�e filamentsǢ

bȌ for indicatin� devices usin� fluorescent tubes, measurin� t�e �rid volta�eǢ

cȌ for indicatin� devices usin� multiplexed liquid crystals, output c�ec�in� of t�e control volta�e of 
se�ment lines and of common electrodes, so as to detect any disconnection or s�ort circuit between 
control circuits.

The checks mentioned in 6.7.2.2 are not necessary.
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B.4.3 T�e c�ec�in� facility for t�e indicatin� device s�all include type P or type I c�ec�in� of t�e 
electronic circuits used for t�e indicatin� device ȋexcept t�e drivin� circuits of t�e display itselfȌǢ t�is 
c�ec�in� facility s�all meet t�e requirements of B.3.3.

B.4.4 It s�all be possible durin� type evaluation to determine t�at t�e c�ec�in� facility of t�e indicatin� 
device is wor�in�, eit�erǣ

aȌ by disconnectin� all or part of t�e indicatin� deviceǢ or

bȌ by an action w�ic� simulates a failure in t�e display, suc� as usin� a test button.

B.4.5 Alt�ou�� t�e continuous display of volume is not mandatory ȋsee 4.3.5Ȍ, interruption of t�e 
display s�all not interrupt t�e action of c�ec�in� facilities.

B.5 Checking facilities for ancillary devices

An ancillary device ȋrepeatin� device, printin� device, memory device, etc.Ȍ wit� primary indications 
s�all include a c�ec�in� facility of type P or type I. T�e aim of t�is c�ec�in� facility is to verify t�e 
presence of t�e ancillary device, w�en it is a necessary device, and to verify correct functionin� and 
correct transmission.

B.6 Checking facilities for the associated measuring instruments

Associated measurin� instruments s�all include a c�ec�in� facility of type P or type I. T�e aim of 
t�is c�ec�in� facility is to ensure t�at t�e si�nal �iven by t�ese associated instruments is inside a 
predetermined measuring range.

��A�P��� 	our wire transmission for resistance type temperature sensorsǢ control of t�e drivin� current for 
4–20 mA pressure sensors.
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Annex C 
(informative) 

 
Permissible	errors	in	service	and	subsequent	verification

The MPEs of a water meter while in service should be twice the MPEs given in 4.2.2 or 4.2.3 according to 
t�e accuracy class of t�e meter. Alt�ou�� subsequent verification is not covered in t�e scope of t�is part 
of I�� 4Ͳ4ȁ�I�� R 4ͻ, �istorically t�is �as been found to be reasonable.

�ubsequent verification s�ould be applied in accordance wit� national re�ulations for le�al metrolo�y.
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