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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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International Standard ISO 4064-1:2024(en)

Water meters for cold potable water and hot water —

Part 1:
Metrological and technical requirements

1 Scop

This document specifies the metrological and technical requirements for water meters-for“cqld potable
water and hot water flowing through a fully charged, closed conduit. These water metérs ifcorporate
devices which indicate the accumulated volume.

In addition to water meters based on mechanical principles, this document applies to deviceg based on
electrical jor electronic principles, and mechanical principles incorporating~eléctronic devicefs, used to
measure the volume of cold potable water and hot water.

This document also applies to electronic ancillary devices. Ancillary,dévices are optional. However, it is
possible fqr national or regional regulations to render some ancillarydevices mandatory in relafion to the
utilization|of water meters.

NOTE Any national regulations apply in the country of use.

2 Nor:]mtive references

The followling documents are referred to in the text in'such a way that some or all of their content donstitutes
requiremgnts of this document. For dated referenges, only the edition cited applies. For undated feferences,
the latest ¢dition of the referenced document (ittcluding any amendments) applies.

ISO 4064-4:2024|0IML R 49-2:2024, Water meters for cold potable water and hot water — Part 2: Test methods

3 Terms and definitions
For the pufposes of this documert, the following terms and definitions apply.
[SO and [EC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Elpctropedia: available at https://www.electropedia.org/

NOTE1 This terminology conforms to that used in ISO/IEC Guide 99:2007|0IML V 2-200:2012M1, OIML V 1081 and
OIML D 11[% ™Modified versions of some terms defined in References [1], [8] and [J9] are listed here.

NOTE 2  The following terms are referenced in the other parts of the ISO 4064| OIML R 49 series but are not
cited within the main body of this document: tariff control device (3.1.9), pre-setting device (3.1.10), meter for two
constant partners (3.1.12), in-line meter (3.1.13), cartridge meter connection interface (3.1.21), meter with exchangeable
metrological module (3.1.22), connection interface for meters with exchangeable metrological modules (3.1.24), non-
adjustable water meter (3.1.25), adjustable water meter (3.1.26), initial intrinsic error (3.2.7), resolution of a displaying
device (3.2.14), overload flow rate (3.3.3), transitional flow rate (3.3.4), combination meter changeover flow rate (3.3.6),
minimum admissible temperature (3.3.7), maximum admissible temperature (3.3.8), working pressure (3.3.11), test
flow rate (3.3.13), nominal diameter (3.3.14), temperature stability (3.4.8), preconditioning (3.4.9), recovery (3.4.11),
automatic checking facility (3.5.5), permanent automatic checking facility type P automatic checking facility (3.5.6),
intermittent automatic checking facility type I automatic checking facility (3.5.7), non-automatic checking facility type N

checking facility (3.5.8).

© IS0 2024 - All rights reserved
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NOTE 3  Attention is drawn to the fact that the term "verification" or "initial verification" is equivalent to the term
"conformity assessment" in the context of application of the European Measuring Instruments Directive.

3.1 Water meter and its constituents

3.1.1

water meter

instrument intended to measure, memorize, and display the volume of water passing through the
measurement transducer (3.1.2) at metering conditions (3.2.11)

Note 1 to entry: A water meter includes at least a measurement transducer, a calculator (including adjustment or
correction devices, if present) and an indicating device. These three devices can be in different housings.

Note 2 to eItry: A water meter may be a combination meter (see 3.1.16).

Note 3 to emtry: In this International Standard, a water meter is also referred to as a “meter”.

3.1.2
measurerpent transducer
part of thg meter that transforms the flow rate (3.3.1) or volume of water to be measured into sighals which
are passed to the calculator (3.1.4) and includes the sensor (3.1.3)

Note 1 to eptry: The measurement transducer may function autonomously or use an external power sourfce and may
be based or a mechanical, electrical or electronic principle.

3.1.3

sensor
element of a meter that is directly affected by a phenomenongbody or substance carrying a quaptity to be
measured

[SOURCE: [SO/IEC Guide 99:2007|0IML V 2-200:2012 (VIM), 3.8, modified — "meter" replaces "measuring
system"; original note to entry removed; original examiples removed, “Note 1 to entry” added.]

Note 1 to eptry: For a water meter, the sensor may be.a disc, piston, wheel or turbine element, the electfodes on an
electromagnetic meter, or another element. The elément senses the flow rate or volume of water passing through the
meter and is referred to as a "flow sensor" or "volume sensor".

3.14
calculatoy
part of thelmeter that transforms the-output signals from the measurement transducer(s) (3.1.2) ang, possibly,
from asso¢iated measuring instruments and stores the results in memory until they are used

Note 1 to emtry: The gearing is.Considered to be the calculator in a mechanical meter.
Note 2 to enptry: The calcGlator may be capable of communicating both ways with ancillary devices.

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

Note 1 to entry: For the definition of the term “indication”, see ISO/IEC Guide 99:2007|0IML V 2-200:2012 (VIM), 4.1.

Note 2 to entry: In this International Standard, the volume of water passing through the meter refers to the
accumulated volume.

3.1.6

adjustment device

part of the meter that allows an adjustment of the meter such that the error curve of the meter is generally
shifted parallel to itself to fit in the envelope of the maximum permissible error(s) (3.2.5)

Note 1 to entry: For the definition of the term “adjustment of a measuring system”, see ISO/IEC Guide 99:2007|0IML V
2-200:2012 (VIM), 3.11.

© IS0 2024 - All rights reserved
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3.1.7

correction device

device connected to or incorporated in the meter for automatic correction of the volume of water at metering
conditions (3.2.11), by taking into account the flow rate (3.3.1) and/or the characteristics of the water to be
measured and the pre-established calibration curves

Note 1 to entry: For the definition of the term “correction”, see ISO/IEC Guide 99:2007|0IML V 2-200:2012 (VIM), 2.53.

3.1.8

ancillary device

device intended to perform a specific function, directly involved in elaborating, transmitting or displaying
measured values

Note 1 to efftry: For the definition of "measured value”, see ISO/TEC Guide 99:2007[OIMLV 2-200:2012 (VIM), 2.10.
Note 2 to eItry: The main ancillary devices are:

a) zero-se¢tting device;

b) price-ihdicating device;

c¢) repeatjngindicating device;
d) printirjg device;

e) memory device;

f) tariff dontrol device;

g) pre-sefting device;

h) self-sefvice device;

i) flow s¢nsor movement detector (for detecting movenient of the flow sensor before this is clearly vigible on the
indicafing device);

j) remotg or automatic reading device (which mayibe incorporated permanently or added temporarily).
Note 3 to enptry: Depending on national regulations, ancillary devices may be subject to legal metrological ¢ontrol.

3.1.9
tariff control device
device that allocates measured-values into different registers depending on tariff or other criteria, each
register having the possibility-te-be read individually

3.1.10
pre-setting device
device thaf permits-thé'selection of the quantity of water to be measured and which automatically stops the
flow of waler aftetthe selected quantity has been measured

3.1.11
associated measuring instrument
instrument connected to the calculator (3.1.4) or the correction device (3.1.7) for measuring a quantity,
characteristic of water, with a view to making a correction and/or a conversion

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

3.1.13
in-line meter
type of meter that is fitted into a closed conduit by means of the meter end connections provided

Note 1 to entry: The end connections may be flanged or threaded.

© IS0 2024 - All rights reserved
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3.1.14
complete meter
meter whose measurement transducer (3.1.2), calculator (3.1.4), and indicating device (3.1.5) are not separable

3.1.15
combined meter
meter whose measurement transducer (3.1.2), calculator (3.1.4), and indicating device (3.1.5) are separable

3.1.16

combination meter

meter comprising one large meter, one small meter, and a changeover device that, depending on the
magnitude of the flow rate (3.3.1) passing through the meter, automatically directs the flow through either
the small or the large meter, or both

Note 1 to entry: The meter reading is obtained from two independent totalizers, or from one totalizer thich adds up
the values ffrom both meters.

3.1.17
equipment under test
EUT
complete meter (3.1.14), sub-assembly or ancillary device (3.1.8) that is subjected\to a test

3.1.18
concentric meter
type of mdter that is fitted into a closed conduit by means of a manifold

Note 1 to enptry: The inlet and outlet passages of the meter and the manifold are coaxial at the interface between them.

3.1.19
concentrig meter manifold
pipe fitting specific to the connection of a concentric meter (3.1.18)

3.1.20
cartridge/meter
type of meter that is fitted into a closed conduit by means of an intermediate fitting called a ¢onnection
interface

Note 1 to entry: The inlet and outlet passagesof the meter and the connection interface are either concenfric or axial
as specified in ISO 4064-4[5],

3.1.21
cartridge|/meter connectioriiterface
pipe fitting specific to the ¢onmnection of an axial or concentric cartridge meter (3.1.20)

3.1.22
meter with exchangéable metrological module
meter conjprising-a‘connection interface and an exchangeable metrological module (3.1.23) fron} the same
type appraval (34:13)

3.1.23
exchangeable metrological module

self-contained module comprising a measurement transducer (3.1.2), a calculator (3.1.4) and an indicating
device (3.1.5)

3.1.24
connection interface for meters with exchangeable metrological modules
pipe fitting specific to the connection of exchangeable metrological modules

© IS0 2024 - All rights reserved
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3.1.25

non-adjustable water meter

water meter (3.1.1) whose indication cannot be altered in any way (e.g. without changing the internal
dimensions and/or method of operation), and which has no adjustment device (3.1.6) or correction device
(3.1.7).

Note 1 to entry: This category should also include mechanical meters with an internal adjustment device where the
adjustment cannot be altered at initial verification stage as the meter would need to be dismantled.

Note 2 to entry: The meter should not have a correction device, i.e. the indicating device of the meter should either be
purely mechanical or be electronic but with a constant multiplying factor applied to the indication and set to the same
value for all meters (such as a device which counts the number of rotations of the shaft and multiplies by a fixed value
to give total volume passed).

3.1.26
adjustable water meter
water meter (3.1.1) that is connected to or incorporates an adjustment and/or correction device (3}1.7)

3.1.27
software-controlled water meter
water meter (3.1.1) that incorporates and utilizes legally relevant software modulés

3.2 Metrological characteristics

3.2.1
actual volume
Va

total volurhe of water passing through the meter, disregarding the time taken

Note 1 to epptry: This is the measurand.

Note 2 to eptry: The actual volume is calculated from a reference volume as determined by a suitable m¢asurement
standard, taking into account differences in metering canditions, as appropriate.

3.2.2
indicated|volume
Vi
volume of water indicated by the meter,eorresponding to the actual volume

3.2.3
primary ipdication
indication|which is subject to Tegal metrological control

3.2.4
error
measured |quantity.value minus a reference quantity value

[SOURCE: |SOZIEC Guide 99:2007|0IML V 2-200:2012 (VIM), 2.16, modified — “error” replaces “measurement
error”; origimal notes to entry removed; “Note 1 to entry” added, “Note 2 to entry” added.]

Note 1 to entry: For the application of this part of ISO 4064|0IML R 49, the indicated volume is considered as the
measured quantity value and the actual volume as the reference quantity value. The difference between indicated
volume and actual volume is referred to as: error (of indication).

Note 2 to entry: In this International Standard, the error (of indication) is expressed as a percentage of the actual

(Vl _Va)

volume, and is equal to: ———==x100 %
a

© IS0 2024 - All rights reserved
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maximum permissible error

MPE

extreme value of measurement error (3.2.4), with respect to a known reference quantity value, permitted by
specifications or regulations for a given meter

[SOURCE: ISO/IEC Guide 99:2007|0IML V 2-200:2012 (VIM), 4.26, modified — "meter" replaces
"measurement, measuring instrument, or measuring system"; original notes removed]

3.2.6

intrinsic error
error (3.2.4) of a meter determined under reference condition(s) (3.4.5)

[SOURCE:
3.2.7
initial int
intrinsic e
evaluation
[SOURCE:

3.2.8
fault
difference

[SOURCE:

DIML D 11:2013, 5.6, modified — "a meter replaces "1ndication” |

Finsic error
(ror (3.2.6) of a meter as determined prior to performance test(s) (3.4.6) and durabilj
s

DIML D 11:2013, 3.9, modified — "meter" replaces "measuring instrument"|

between the error (3.2.4) (of indication) and the intrinsic errér (3.2.6) of a meter

"measurinjg instrument"”; original notes removed]

3.2.9
significan
fault (3.2.9

t fault
) greater than the value specified in this pagtof ISO 4064|OIML R 49

Note 1 to emtry: See 5.1.2, which specifies the value ofa-significant fault.

3.2.10
durability
ability of a

[SOURCE:

3.2.11
metering
conditions

EXAMPLE

3.2.12

4

meter to maintain its performance characteristics over a period of use

DIML D 11:2013, 3.18, modified — "meter" replaces "measuring instrument"]

conditions
of the water, the volume of which is to be measured, at the point of measurement

Water-temperature, water pressure.

first ele
element

nt'of an indicating device

OIML D 11:2013, 3.10, modified — "of indication":placed in parentheses; "meter|"

ty (3.2.10)

replaces

ich, in an indicating device (3.1.5) comprising several elements, carries the graduated

scale with

the verification scale interval

3.2.13

verification scale interval
lowest value scale division of the first element of an indicating device (3.2.12)

© IS0 2024 - All rights reserved
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resolution of a displaying device
smallest difference between displayed indications that can be meaningfully distinguished

[SOURCE: ISO/IEC Guide 99:2007|0IML V 2-200:2012 (VIM), 4.15, modified - “Note 1 to entry” added]

Note 1 to entry: For a digital indicating device, this is the change in the indication when the least significant digit

changes by

one step.

3.3 Operating conditions

3.3.1
flow rate

Q
Q = dv/den

Note 1 to
Internation

3.3.2

vhere Vis actual volume (3.2.1) and t is the time taken for this volume to pass through t

bntry: 1SO 4006:1991[3], 4.1.2 prefers the use of the symbol gy, for this quantity, but'Q is u
al Standard as it is well established in the industry.

permane

Q3
highest fI

the maximum permissible error(s) (3.2.5)

Note1toe

3.3.3
overload {
Q4

highest fIg
permissibl
operating

Note 1 to er
2 hours in g

3.3.4
transition
Q2

flow rate (]
flow rate 1
its own md

3.3.5
minimum
Qq

lowest floy

t flow rate

rate (3.3.1) within the rated operating condition(s) (3.4.4) at which the meter is to opef

try: In this International Standard, flow rate is expressed in m3/h. See 4.1.3.

low rate
w rate (3.3.1) at which the meter is to operate for a short period of time, within the

e error(s) (3.2.5), while maintaining its\metrological performance when it is sul
within the rated operating condition(s) (3:4.4)

try: the definition of short period of timecan vary between economies and/or applications, but
24 hours period.

al flow rate

ange into two zonesythe upper flow rate zone and the lower flow rate zone, each charad
| ximum permissiblé error(s) (3.2.5)

flow rate

b rate'(3.3.1) at which the meter is to operate within the maximum permissible error(s) (|

he meter

sed in this

ate within

maximum
bsequently

For example

3.3.1) between the permanent flow rate (3.3.2) and the minimum flow rate (3.3.5) that dlivides the

terized by

3.2.5)

3.3.6

combination meter changeover flow rate

Q
fl

increasing flow rate (Q,,)

3.3.7

minimum admissible temperature

mAT

gw rate (3.3.1) at which the flow in the larger meter stops with decreasing flow rate (Q,;) or starts with

minimum water temperature that a meter can withstand permanently, within its rated operating condition(s)
(3.4.4), without deterioration of its metrological performance

Note 1 to entry: mAT is the lower of the rated operating conditions for temperature.

© IS0 2024 - All rights reserved
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maximum admissible temperature

MAT

maximum water temperature that a meter can withstand permanently, within its rated operating condition(s)
(3.4.4), without deterioration of its metrological performance

Note 1 to entry: MAT is the upper of the rated operating conditions for temperature.

3.39

maximum admissible pressure

MAP

maximum internal pressure that a meter can withstand permanently, within its rated operating condition(s)
(3.4.4), without deterioration of its metrological performance

3.3.10
working t
TW

water tem

3.3.11
working

Pw
average w

3.3.12
pressure
Ap

emperature

perature in the pipe measured upstream of the meter

ressure

hter pressure (gauge) in the pipe measured upstream and downstream of the meter

0SS

irrecoverable decrease in pressure, at a given flow rate (3.3.1};caused by the presence of the m

pipeline

3.3.13

test flow r

mean flow|

3.3.14
nominal ¢
DN
alphanum

Note 1 to d

ate
rate (3.3.1) during a test, calculated from the indications of a calibrated reference devi

iameter

bric designation of size for.,eomponents of a pipework system, which is used for referenc

ntry: The nominal diameter is expressed by the letters DN followed by a dimensionless wh

which is indlirectly related to the-physical size, in millimetres, of the bore or outside diameter of the end co

Note 2 to er
calculation

Note 3 to e7
dimensiond

try: The numberfollowing the letters DN does not represent a measurable value and should nof]
purposes exceptwhere specified in the relevant standard.

try: In thosg'standards which use the DN designation system, any relationship between DN and
shouldsbe given, e.g. DN/OD or DN/ID.

3.4 Test

eter in the

fe

b purposes

ble number
nnections.

be used for

component

conditions

3.4.1
influence

quantity

quantity that, in a direct measurement, does not affect the quantity that is actually measured, but affects the
relation between the indication and the measurement result

[SOURCE: ISO/IEC Guide 99:2007|0IML V 2-200:2012 (VIM) 2.52, modified - original examples and notes
removed; “EXAMPLE” added]

EXAMPLE

The ambient temperature of the meter is an influence quantity, whereas the temperature of the water
passing through the meter affects the measurand.

© IS0 2024 - All rights reserved
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3.4.2
influence

ISO 4064-1:2024(en)

factor

influence quantity (3.4.1) having a value which ranges within the rated operating condition(s) (3.4.4) of a
meter specified in this part of [SO 4064|OIML R 49

[SOURCE: OIML D 11:2013, 3.15.1, modified — "meter" replaces "measuring instrument"; "specified in this
part of ISO 4064|0IML R 49" is added; original notes removed]

3.4.3

disturbance
influence quantity (3.4.1) having a value within the limits specified in this part of ISO 4064|OIML R 49, but
outside the specified rated operating condition(s) (3.4.4) of the meter

[SOURCE:

Recommendation

Note 1 to enptry: An influence quantity is a disturbance if the rated operating conditions for that influénce g

not specifie

3.4.4
rated ope|
ROC
operating

[SOURCE:
"that must
replaces t

Note1toe
which the ¢

3.4.5

reference
operating
measuren]

[SOURCE:

instrument or measuring system"; original notes removed]

3.4.6
performa
test intend

[SOURCE:

3.4.7
durability
test inten
characteri

l[e original note]

IML D 11:2015, 3.15.Z, modified — "this part of 150 4064[|0OIML R 49" replaces "the
"; "meter" replaces "measuring instrument"; original notes removed; “Note 1 toent

)

d.

rating condition

rondition requiring fulfilment during measurement in order that asmeter perform as d¢

SO/IEC Guide 99:2007|0IML V 2-200:2012 (VIM), 4.9, modifiéd — "requiring fulfilmen
be fulfilled"; "meter" replaces "measuring instrument orymeasuring system"; “Note

try: The rated operating conditions specify intervals for the flow rate and for the influence qy
rrors (of indication) are required to be within the maXimum permissible errors.

condition

ent results

SO/IEC Guide 99:2007|OIML V 2-200:2012 (VIM), 4.11, modified — "meter" replaces "

nce test
ed to verify whethérthe equipment under test (3.1.17) is able to accomplish its intendec

DIML D 11:2013))3.21.4]

 test
led, to~verify whether the equipment under test (3.1.17) is able to maintain its pe
stics‘over a period of use

applicable
ry” added]

uantity are

signed

" replaces
to entry”

antities for

condition prescribed for evaluating‘-the performance of a meter or for comparison of

measuring

functions

rformance

[SOURCE: OIML D 11:2013, 3.21.5]

3.4.8

temperature stability
condition in which all parts of the equipment under test (3.1.17) have a temperature within 3 °C of each other,
or as otherwise specified in the relevant specification of its final temperature

3.4.9

preconditioning
treatment of the equipment under test (3.1.17) with the objective of eliminating or partially counteracting

the effects

of its previous history

Note 1 to entry: Where called for, this is the first process in a test procedure.

© IS0 2024 - All rights reserved
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3.4.10
condition

ISO 4064-1:2024(en)

ing

exposure of the equipment under test (3.1.17) to an environmental condition (influence factor (3.4.2) or
disturbance (3.4.3)) in order to determine the effect of such a condition on it

3.4.11
recovery

treatment of the equipment under test (3.1.17), after conditioning (3.4.10), in order that its properties can be

stabilized

3.4.12

before measurement

type evaluation
systematic examination and testing of the performance of one or more specimens of an identified type

of measurfing instruments against documented requirements, the results of which are contaiped in the
evaluation report, in order to determine whether the type may be approved

3.4.13

type apprjoval

decision of legal relevance, based on the evaluation report, that the type of a measuring instrumerjt complies
with the re¢levant statutory requirements and is suitable for use in the regulated area in such a way thatitis
expected to provide reliable measurement results over a defined period of time

3.5 Elegtronic and electrical equipment

3.5.1

electroni¢ device

device employing electronic sub-assemblies and performing akspecific function, usually manufadtured as a
separate unit and capable of being tested independently

Note 1 to enftry: An electronic device may be a complete meter ora part of a meter, e.g. as defined in 3.1.1 to 3.1}5 and 3.1.8.
3.5.2

electroni¢ sub-assembly

part of anl electronic device (3.5.1), employingtelectronic component(s) (3.5.3) and having a refognizable
function of its own

3.5.3

electroni¢ component

smallest physical entity that uses electron or hole conduction in semi-conductors, gases or in a vafuum
3.54

checking facility

facility thaf is incorporated,in a meter and which enables significant fault(s) (3.2.8) to be detected and pcted upon
[SOURCE: QIML D 1472013, 3.19, modified — "meter" replaces "measuring instrument"; “Note 3 to enffry” added]

Note 1 to emtryz Typically, checking facilities detect and act upon:

incorr

pct-functioning of a specific device of the meter, and/or

disturbed communication between specific devices of the meter.

Note 2 to entry: “Act upon” refers to any adequate response by the measuring instrument (for example: a luminous

signal, an a

coustic signal, interruption or blocking of the measurement process, etc.).

Note 3 to entry: The checking of a transmission device aims to verify whether all the information which is transmitted
(and only that information) is fully received by the receiving equipment.

© IS0 2024 - All rights reserved
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3.5.5

ISO 4064-1:2024(en)

automatic checking facility
checking facility (3.5.4) that operates without the intervention of an operator

[SOURCE: OIML D 11:2013, 3.19.1]

3.5.6

permanent automatic checking facility
type P automatic checking facility
automatic checking facility (3.5.5) that operates at each measurement cycle

[SOURCE: OIML D 11:2013, 3.19.1.1, modified — Synonym presentation]

3.5.7
intermittent automatic checking facility
type I autpmatic checking facility
automatic| checking facility (3.5.5) that operates at certain time intervals or per ‘fixed number of
measurenjent cycles
[SOURCE: PIML D 11:2013, 3.19.1.2, modified — Synonym presentation]
3.5.8
non-automatic checking facility
type N checking facility
checking fqcility (3.5.4) that requires the intervention of an operator
[SOURCE: PIML D 11:2013, 3.19.2, modified — Synonym presentation]
4 Metrplogical requirements
4.1 Valyes of Q,, Q,, @3, and Q,
4.1.1 Thle flow rate characteristics of a wateirmeter shall be defined by the values of Q;, Q,, @3, and Q,.
4.1.2 A vater meter shall be designated by the numerical value of Q3 in m3/h and the ratio Q5/¢;.
4.1.3 The value of Q5 , expressedin-m3/h, shall be chosen from the following list:
1 1,6 2,5 4 6,3
10 16 25 40 63
100 160 250 400 630
7000 1600 2500 4000 6 300
The list m 37 He extended to highnr orlowervaluesin the series
4.1.4 The value of the ratio Q3/Q; shall be chosen from the following list:
40 50 63 80 100
125 160 200 250 315
400 500 630 800 1000

The list may be extended to higher values in the series.

NOTE

The values in 4.1.3 and 4.1.4 are taken from ISO 3[2], R 5 and R 10 lines, respectively.

© IS0 2024 - All rights reserved
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4.1.5 Theratio Q,/Q, shall be 1,6.

4.1.6 The ratio Q,/Q5 shall be 1,25.

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 (MPEs) as defined in 4.2.2 or 4.2.3 under rated operating conditions.

A water meter shall be designated as either accuracy class 1 or accuracy class 2, according to the

requirems
The meter

Note

4.2.2 Ad

The MPE f
for temper

The MPE fi

4.2.3 Ac

The MPE f]
for temper

The MPE fi

424 M

The metel
manufactu

The water

nts of 4.2.2 or 4.2.3.
manufacturer shall specify the accuracy class.

Guidance for in-service meter MPE is provided in Annex C

curacy class 1 water meters

pr the upper flow rate zone (Q, < Q < Q,) is £1 %, for temperaturesfrom 0,1 °C to 30 °C
atures greater than 30 °C.

pr the lower flow rate zone (Q; < Q < Q,) is £3 % regardlessofthe temperature range.

curacy class 2 water meters

pr the upper flow rate zone (Q, < Q < Q,) is £2 %yfor temperatures from 0,1 °C to 30 °C
atures greater than 30 °C.

pr the lower flow rate zone (Q; < Q < Q,) is¥5 % regardless of the temperature range.

eter temperature classes

s fall under water temperature’classes corresponding to the various ranges, chog
rer from the values given in Table 1.

temperature shall be measured at the inlet of the meter.

Table 1 — Meter temperature classes

and +2 %

and +3 %

en by the

Class n};’éT N{,/éT
T30 0,1 30
T50 0,1 50
T70 0,1 70
T90 0,1 90
T130 0,1 130
T180 0,1 180
T30/70 30 70
T30/90 30 90
T30/130 30 130
T30/180 30 180
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4.2.5 Water meters with separable calculator and measurement transducer

The calculator (including indicating device) and the measurement transducer (including flow sensor or
volume sensor) of a water meter, where they are separable and interchangeable with other calculators and
measurement transducers of the same or different designs, may be the subject of separate type approvals.
The MPEs of the combined indicating device and measurement transducer shall not exceed the values given

in4.2.2 or

4.2.3 according to the accuracy class of the meter.

4.2.6 Relative error of indication

The relative error (of indication) is expressed as a percentage, and is equal to:

(Vi~V,)

|

a

where V, i

4.2.7 R¢{
The manu

If a meten
subtracted
be met for

—x100%

5 as defined in 3.2.1 and Vi is as defined in 3.2.2.
verse flow
is designed to measure reverse flow, the volume passed during reverse flow shal

from the indicated volume or the meter shall record it separately. The MPE of 4.2.2 or
both forward and reverse flow. For meters designed to meastre reverse flow, the perm

rate and the measuring range may be different in each direction.

If a meter
withstand
properties

42.8 W

The requi
within the

4.2.9 At

The water

4.2.10 St
A water m
a) 1,6tin

b) twice

is not designed to measure reverse flow, the metet:shall either prevent reverse flow
accidental reverse flow at a flow rate up to Q5 without deterioration or change in its m
for forward flow.

Ater temperature and water pressure

ements relating to the MPEs shall be niet for all temperature and pressure variations|
rated operating conditions of a water meter.

sence of flow or of water

meter totalization shall'not change in the absence either of flow or of water.

htic pressure
eter shall be capable of withstanding the following test pressures without leakage or d4
es the maximum admissible pressure applied for 15 min;

the maximum admissible pressure applied for 1 min.

facturer shall specify whether or not a water meter is designed to measure reverse flow.

e8]

either be
4.2.3 shall
anent flow

or it shall
ptrological

occurring

mage:

4.3 Req

uirements for meters and ancillary devices

4.3.1 Connections between electronic parts

The connections between the measurement transducer, the calculator and the indicating device shall be
reliable and durable in accordance with 5.1.4 (see B.2).

These provisions shall also apply to connections between the primary and secondary devices of
electromagnetic meters.

NOTE

© IS0 2024 - All rights reserved
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4.3.2 Adjustment device

A meter may be provided with an electronic adjustment device, which may replace a mechanical
adjustment device.

4.3.3 Correction device

A meter may be fitted with correction devices; such devices are always considered as an integral part of the
meter. The whole of the requirements which apply to the meter, in particular the MPEs specified in 4.2, are

therefore applicable to the corrected volume at metering conditions.

In normal
A water m

All the pa
the calculz
the possib
correction

The corred

Associated

operation, non-corrected volume shall not be displayed.

pter with correction devices shall satisfy the performance tests of A.5.

tor at the beginning of the measurement operation. The type approval certificaté may
lity of checking parameters which are necessary for correctness at the time, of verificg
device.

tion device shall not allow the correction of a pre-estimated drift, e.g¢in relation to time

measuring instruments, if any, shall comply with the applicable.International Standar

Recommendations. Their accuracy shall be good enough to permit the requirements on the meter

as specifie
Associated

Correctior
than as clg

din 4.2.
measuring instruments shall be fitted with checkingfacilities (see B.6).

devices shall not be used for adjusting the errorsfofindication) of a water meter to v4
se as practical to zero, even when these values are'within the MPEs.

Conditioning of the water at flow rates below Q; by?means of a moving device, e.g. spring-Ig

accelerato

4.3.4 Ca

All param
suchasac
measurem

The calcul
these intel
and the m

43.5 In

The indics
readily avi

I, shall not be permitted.

Iculator

bters necessary for the elaboration of indications that are subject to legal metrologid
hlculation table or correctienpolynomial, shall be present in the calculator at the begin
ent operation.

rameters which are not measured and which are necessary for correcting shall'be’contained in

prescribe
tion of the

or volume.

s or OIML

to be met,

lues other

aded flow

al control,
ning of the

ator may be providéd)with interfaces permitting the coupling of peripheral equip
ptrological funetions of the meter shall not be capable of being affected.

dicating device

ting device shall display the volume either continuously, periodically or on demand.
nilable to read.

m
faces are used, thethardware and software of a water meter shall continue to functio:f

nt. When
correctly

It shall be

4.3.6 Ancillary devices

In addition to the indicating devices specified in 6.7.2, a water meter may include the ancillary devices
specified in 3.1.8.

Where national regulations permit, a remote reading device may be used for testing and verification and
for remote reading of a water meter, provided that other means guarantee the satisfactory operation of the
water meter.

The addition of these devices, either temporary or permanent, shall not alter the metrological characteristics
of the meter.
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5 Water meters equipped with electronic devices

5.1 Gen

eral requirements

5.1.1 A water meter equipped with electronic devices shall be designed and manufactured in such a way
that significant faults do not occur when it is exposed to the disturbances specified in A.5.

5.1.2 Asignificant fault shall have a value not less than one half of the MPE in the upper flow rate zone.

The following faults are not considered to be significant faults:

rising from simultaneous and mutually independent causes in the meter itself orin i

checking

a) faults

facilit
b) transi

transi
5.1.3 A\
selected fr
the meter.

All water meters equipped with checking facilities shall prevent or detectheverse flow, as specifig

514 Ay
inspection

a)
b) atleas

9

the nu

no me

5.1.5 Sa

For electr]

application and billing period and notwexceed 10 seconds. The sampling interval range shall be iy

the produc
menus acc

NOTE

found to halve no significantimpact on the averaged error of the meter(11]

5.1.6 Te|

Electronic
placed intq

es;

hitted as a measurement result.

vater meter with electronic devices shall be provided with checking facilities, see 3.5.4
om Annex B. The meter manufacturers shall declare which checking-facilities are pro}

vater meter is presumed to comply with the requirements*in 4.2 and 5.1.1 if it passes
and performance tests specified in 7.2.12.1 and 7.2.12:2.in the following conditions:

mber of meters submitted shall comply with 7.2.2;
t one of these meters is submitted to the whole'set of tests;

ter fails any test.

mpling interval
pnic water meters the sampling interval shall be appropriate in order to suppor

t documentation available to the user or indicated on the meter, either physically inscr
essible on the display.

For billing periods-6f #’month or longer, the influence of a sampling interval of 10 seconds or lg|

st mode

water-meters or mechanical water meters incorporating an electronic indicating dev
a-specific mode of operation called test mode. The test mode shall not alter the ability o

fory faults, i.e. temporary variations in the indication which cannot be interpreted;’mefnorized or

definition,
yided with

din 4.2.7.

the design

[ the user
idicated in
ibed or via

ss has been

ce may be
Fthe meter

to meet th

b accentance criteria of anv performance tests snecifiedin this document and in ISQ 4
’ P ’ i

64-2:2024

and may only differ from the specifications set out in this document and in ISO 4064-2:2024 for the following

aspects:

Switch the resolution of the indicating device to achieve or exceed requirements of 6.7.3.2.3

6.7.3.2.3,7.2,7.3

Switch to a shorter sampling interval than in service operation to achieve or exceed requirements of

Activate output transmission in pulses or digital data format to the testlaboratory data acquisition system

The test mode may only be used during tests requiring determination of the error (of indication) of the meter.
Following the use of test mode for testing purposes the meter shall be able to be placed into an operational/
service mode and sealed.
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The manufacturer shall provide the necessary equipment and/or procedures to the test laboratories and
national authorities to enable them to initiate the test mode.

5.1.7 Software requirements

For software-controlled water meters, the requirements of Annex D shall apply.

5.2 Power supply

5.2.1 General

Three different kinds of basic power supplies for water meters with electronic devices are covered by this

Internatio
a) exterr
b) non-re
q

These thre
power sup

replag

hal Standard:

al power supply;
placeable battery;
eable battery.

e types of power supplies may be used alone or in combination. The requirements for e
ply are specified in 5.2.2 to 5.2.4.

5.2.2 External power supply

5.2.21 A
supply fai
for a mini

The corres
10 min of f

5.2.2.2
electrical s

During sh|
or employ|
reduction.

Compliand
during a g

NOTE 1

NOTE 2
voltage sup

b

\ water meter with electronic devices shall be designed;such that in the event of an exte
re (AC or DC), the meter indication of volume just before failure is not lost, and remains
um of one year.

ponding memorization shall occur at least either once per day or for every volume eq
low at Q3.

\ny other properties or parameters,of a meter shall not be affected by an interrupt
upply.

prt-time voltage interruptions or reductions, the meter shall continue to operate
the use of checking facilities to respond to any significant fault caused by the inter

e with this requirement does not necessarily ensure that the meter continues to regis
nger-term power_supply failure.

Refer to ISO4.064-2:2024/0IML R49-2:2024, Clause 8.8 for short-time voltage interruptions and

For thespurposes of this clause, a ‘power supply failure’ is considered to be an interruption or 1
ply forva period of time greater than that specified in ISO 4064-2:2024/0IML R 49-2:2024, Claug

ich type of

'mal power
accessible

1ivalent to

ion of the

accurately
ruption or

fer volume

reductions.

eduction of
e 8.8.

5.2.2.3

The power supply connections at a meter shall be capable of being secured from tamper

5.2.2.4 Nominal value of mains voltage and frequency

The manufacturer shall declare the nominal value of mains voltage and frequency.

5.2.3

Non-replaceable battery

ing.

5.2.3.1 The manufacturer shall ensure that the expected lifetime of the battery is such that a meter
functions correctly for at least one year longer than the operational lifetime of the meter.
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5.2.3.2 Alow battery or exhausted battery indicator or a meter replacement date shall be indicated on the
meter. If the register display gives an indication of “low battery”, there shall be at least 180 days of useful life
for the register display from the time “low battery” indication is displayed to end of life.

NOTE It is anticipated that a combination of specified maximum allowable total volume registered, displayed

volume, indicated operational lifetime, remote reading, extreme temperatures and, if necessary, water conductivity
will be considered when specifying a battery and during type evaluation.

5.2.4 Replaceable battery

5.2.4.1 Where the electrical power supply is a replaceable battery, the manufacturer shall give precise
rules for the replacement of the battery.

5.2.4.2 A low battery or exhausted battery indicator or a battery replacement date shall be indicated on
the meter. [If the register display gives an indication of “low battery”, there shall be at least 180’dayfs of useful
life for the|register display from the time “low battery” indication is displayed to end of life:

5.2.4.3 The properties and parameters of a meter shall not be affected by the intérruption of th¢ electrical
supply when the battery is replaced.

NOTE t is anticipated that a combination of specified maximum allowable tetal volume registered, displayed
volume, indicated operational lifetime, remote reading, extreme temperaturesq@nd, if necessary, water cpnductivity
will be congidered when specifying a battery and during type evaluation.

5.2.4.4 Replacement of the battery shall be carried out in a way.that does not necessitate breakipg the seal
required fpr statutory metrological inspections.

5.2.4.5 The battery compartment shall be capable of being secured from tampering.

6 Techhical requirements
6.1 Materials and construction of water meters

6.1.1 A water meter shall be manufactured from materials of adequate strength and durabiljity for the
purpose fdr which it is to be used.

6.1.2 A yater meter shall.\b&®manufactured from materials which shall not be adversely affedted by the
water temperature variations, within the working temperature range (see 6.4).

6.1.3 All parts of.a Water meter in contact with the water flowing through it shall be manufactured from
materials which are/conventionally known to be non-toxic, non-contaminating, and biologically inert and
according o national regulations.

6.1.4 Thecomplete water meter shall be manutactured from materials which are resistant to internal and
external corrosion or which are protected by a suitable surface treatment.

6.1.5 A water meter indicating device shall 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
indicating device, the water meter shall incorporate devices for prevention or elimination of condensation.

6.1.7 A water meter shall be of such design, composition, and construction that it does not facilitate the

perpetration of fraud.
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6.1.8 A water meter shall be fitted with a metrologically controlled display. The display shall be readily
accessible to the customer, without requiring the use of a tool.

6.1.9 A water meter shall be of such design, composition, and construction that it does not exploit the MPE
or favour any party.

6.2 Adjustment and correction

6.2.1 A water meter may be fitted with an adjustment device, and/or a correction device. Any adjustment
and/or correction shall be performed in such a way as to adjust the errors (of indication) of the water meter to
values as close as practical to zero so that the meter may not exploit the MPE or systematically favour any party.

6.2.2 If these devices are mounted on the outside of the water meter, provision for sealing shalll be made

(see 6.8.2)

6.3 Installation conditions

NOTE SO 4064-5[6] specify requirements for meter installation.

6.3.1 The water meter shall be installed such that it is completely illéed with water under normal
conditiong.

6.3.2 Under specific installation conditions, a strainer or filtefifitted at the inlet of a meter or in the

upstream pipeline, may be required.

Installatio pbrk on the

pipework

h engineers should note that solid particles collect' in a water meter, e.g. following w|
ipstream from the meter.

NOTE National regulations can apply. See also 1SO 4064-5:2025[¢], 6.3.

6.3.3 Pr

NOTE
device (e.g.

6.3.4 Ift
(e.g. due t
number of
that the i
MPEs and

6.3.5 A\
test proce

bvision may be made on a water meter-to allow it to be correctly levelled during installj

[his can be a flat vertical or horizontal surface against which a temporary or permanent leve]
a spirit level) can be placed.

he accuracy of a water meter is affected by disturbances in the upstream or downstrea
b the presence of benhds, valves or pumps), the water meter shall be provided with 3
straight pipe lengths, with or without a flow straightener, as specified by the manuf
dications of the-installed water meter meet the requirements of 4.2.2 or 4.2.3 with
hccording tothe’accuracy class of the meter.

vater meter shall be able to withstand the influence of disturbed velocity fields as def
Hures;in 1SO 4064-2:2024|0IML R 49-2:2024. During the application of these flow dis

ition.

| indicating

Im pipeline

sufficient
hcturer, So
respect to

ned in the
turbances,

the error

pfindication) shall meet the requirements of 4.2.2 or 4.2.3.

Where a water meter may be manufactured and supplied with different lengths (as declared by the
manufacturer), the meter with the shortest length shall be tested in order to demonstrate compliance with
the requirements of 4.2.2 or 4.2.3. Some types of water meter which have been proven to be unaffected by
flow disturbances upstream and downstream of the meter may be exempted from this test by the body
responsible for type approval. A meter manufacturer shall specify the flow profile sensitivity class in
accordance with Table 2 and Table 3.

Any specific flow conditioning section, including straightener and/or straight lengths, to be used shall be
prescribed by the manufacturer.
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Table 2 — Sensitivity to irregularity in the upstream velocity field classes (U)

Class Required straight length = factor x DN Straightener needed
uo 0 No
U3 3 No
U5 5 No
U10 10 No
U15 15 No
uos 0 Yes
U3S 3 Yes
U5 5 Yes
U10$ 10 Yes

Fable 3 — Sensitivity to irregularity in the downstream velocity fields classes (D}

Clasp Required straight length = factor x DN Straightener needed
DO 0 No
D3 3 No
D5 5 No
DOS 0 Yes
D3§ 3 Yes

6.4

The rated pperating conditions for a water meter shall be as'reported in Table 4.

Rated operating conditions

Table 4 — Rated operating conditions for a water meter

Flow rate ifange:

Q, to Q5 inclusive.

Ambient tgmperature range:

+5°C to +55 °C.

Water temperature range:

refer to Table 1.

Ambient rdlative humidity range:

0 % to 100 %, except for remote indicating devices whg
range shall be 0 % to 93 %.

re the

Pressure ringe:?

0,03 MPa (0,3 bar) to atleast 1 MPa (10 bar), except for
DN = 500, where the maximum admissible pressure (M
be atleast 0,6 MPa (6 bar).

meters of
AP) shall

a2 The unift bar may be used\where national regulations permit.

6.5 Pressure loss

The pressyre loss through a water meter, 1nclud1ng its fllter or strainer and/or straightener, where eit

formsani

The pressure loss class is selected by the manufacturer from the values in Table 5 (which follow ISO 3,[2] R 5):
for a given pressure loss class, the pressure loss through a water meter, including its filter or strainer and/
or straightener, where either of these forms an integral part of the water meter, shall not be greater than
the specified maximum pressure loss between Q; and Q5. Meters with non return devices may be tested for
pressure loss without such devices being fitted where they do not form an integral part of the water meter.

A concentric meter, of any type and measuring principle, shall be tested together with its respective

manifold.
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Table 5 — Pressure-loss classes

Maximum pressure loss

Class

MPa bar
Ap 63 0,063 0,63
Ap 40 0,040 0,40
Ap 25 0,025 0,25
Ap 16 0,016 0,16
Ap 10 0,010 0,10

Straighteners, as specified in 6.3, are not considered to be integral parts of a meter.

For some 1

6.6 Marn

6.6.1 A place shall be provided for affixing the verification mark(s) (see OIML V 122022, 3.04), {

heters, over the flow rate range Q; < Q < Q3, the highest pressure loss does not occur, at

ks and inscriptions

Q3-

vhich shall

be visible Wwithout dismantling the water meter after it has been placed on the market or put into pse.

6.6.2 A yvater meter shall be clearly and indelibly marked with the following information, eith¢r grouped

or distribyted, on the casing, the indicating device dial, an identification plate or the meter cover if it is not

detachablg. These markings shall be visible without dismantling the-water meter after the instrument has
been placgdd on the market or put into use.

NOTE n the case of a combination meter, the markings in the folowing refer to the combination meter{considered

as a single meter.

a) Unit of measurement.

b) Accurfcy class, where it differs from accuracy class 2.

c) Numefical value of Q5 and the ratio Q5/Q,>if the meter measures reverse flow and the value$ of Q5 and
the rafio Q3/Q, are different in the twe directions, both values of Q3 and Q3/Q; shall be ins¢ribed; the
directjon of flow to which each pair of‘'values refers shall be clear. The ratio Q;/Q; may be expressed as
R, e.g.['R160". If the meter has différent values of Q53/Q; in horizontal and vertical positions, both values
of Q3/f); shall be inscribed, and ¢he orientation to which each value refers shall be clear.

d) Type dpproval sign accordifig to national regulations.

e) Name|or trademark ofd¢he manufacturer.

f)  Year of manufactufe;the last two digits of the year of manufacture, or the month and year of manufacture.

g) Serialjnumber\(as near as possible to the indicating device).

h) DirecTon of flow, by means of an arrow (shown on both sides of the body or on one side only provided
the difection of flow arrow is easily visible under all circumstances).

i) Maximum admissible pressure (MAP)Y if it exceeds 1 MPa (10 bar)or 0,6 MPa (6 bar) for DN >500.

j) Letter V and/or H, if the meter can only be operated in the vertical position and/or horizontal position
with the indicating device positioned on the top.

k) The temperature class as specified in Table 1 where it differs from T30.

1) The pressure loss class where it differs from Ap 63.

m) The installation sensitivity class where it differs from U0O/DO.
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For a water meter with electronic devices, the following additional inscriptions shall be applied where

appropriate.

n) For an external power supply: the voltage and frequency.

o) Forareplaceable battery: the latest date by which the battery shall be replaced.

p) Foranon-replaceable battery: the latest date by which the meter shall be replaced.
q) Environmental classification.

r) Electromagnetic environmental class.

The environmental classification and electromagnetic environmental class may be given on a separate

datasheet,
An examp
EXAMPLE

Q3
Q3/Q4

horizo

2,

tempe

maximnj

flow p

year of

manuf

would be j
Q52,5 R2
6.7 Indi
6.7.1 Ge

6.7.1.1 |

The indica:

unambiguously related to the meter by a unique identification, and not on the meteriitJ

e of the required marks and inscriptions for a meter without electronic devices follows
A meter with the following characteristics:

b m3/h;

= 200;

htal mounting;

ature class 30;

pressulre loss class Ap 63;

um admissible pressure: 1 MPa (10 bar);

ofile sensitivity class U0/D0O

serial pumber: 123456;

manufacture: 2008;
hcturer ABC,
narked as follows:

0; H; »; 123456; 08; ABGC
cating device
neral requitements

function

iting* device of a water meter shall provide an easily read, reliable, and unambigu

elf.

pus visual

nnnnnn

M of which

indication

provides the indicated volume.

The indica

ting device shall include visual means for testing and calibration.

The indicating device may include additional elements for testing and calibration by other methods, e.g. for

automatic

testing and calibration.

6.7.1.2 Unit of measurement, symbol, and its placement

The indicated volume of water shall be expressed in cubic metres. The symbol m3 shall appear on the dial or
immediately adjacent to the numbered display.
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If units of measurement outside the SI are required or allowed by a country’s national regulations, these
units of measurement shall be considered acceptable for indications in that country. In international trade,
the officially agreed equivalents between these units of measurement and those of the SI shall be used.

6.7.1.3 Indicating range

The indicating device shall be able to at least display the indicated volume in cubic metres given in Table 6
without passing through zero. When the displayed volume exceeds the water meter indicating range, the
display shall pass through zero.

Table 6 — Indicating range of a water meter

65 Mimimmmrindicating range
m3/h m3
Q3<6,3 9999
6,3 < Qs <63 99999
63 <Q3<630 999 999
630 <Q3<6300 9999 999

Table 6 mgy be expanded to larger values of Q3.

6.7.1.4 Colour coding for indicating devices

The colouy black should be used to indicate the cubic metre and its multiples.
The colouy red should be used to indicate sub-multiples of a cubic metre.
These coloirs shall be applied to either pointers, indexes, numbers, wheels, discs, dials or to the apertyire frames.

Other mes;lns of indicating the cubic metre, its multiples’and its sub-multiples may be used for a wpter meter
provided tlhere is no ambiguity in distinguishing between the primary indication and alternative displays,
e.g. sub-mpltiples for verification and testing.

6.7.2 Types of indicating device

Any of thelfollowing types shall be used.

6.7.2.1 Type 1 — Analogue device

The indicated volume is indicated by continuous movement of

a) one orlmore pointefs moving relative to graduated scales, or
b) one or more€ircular scales or drums each passing an index.

The value pxpressed in cubic metres for each scale division shall be of the form 107, where n is a positive or
negative whalenumberor Zero; fhnrnhy ocf’)h]iching 2 cycfnm of consecutive decades-Each-scaledhall either
be graduated in values expressed in cubic metres or accompanied by a multiplication factor (x0,001; x0,01;
x0,1; x1; x10; x100; x1 000, etc.).

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.
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6.7.2.2 Type 2 — Digital device

The indicated volume is given by a line of adjacent digits appearing in one or more apertures. The advance
of a given digit shall be completed while the digit of the next immediately lower decade changes from 9 to 0.
The apparent height of the digits shall be at least 4 mm.

For non-electronic devices:
a) movement of numbered roller indicators (drums) shall be upwards;

b) if the lowest value decade has a continuous movement, the aperture shall be large enough to permit a
digit to be read unambiguously.

For electrenic-devices:

c) either|permanent or non-permanent displays are permitted — for non-permanent displays, fhe volume
shall he able to be displayed at any time for atleast 10 s;

d) the meter shall provide visual checking of the entire display which shall have the following s§quence:

1) for seven segment type displaying all the elements (e.g. an “eights” test);
2) for seven segment type blanking all the elements (a “blanks” test);

3) fof graphical displays an equivalent test to demonstrate that display faults cannot result in any digit
bging misinterpreted.

Each step jof the sequence shall last at least 1 s. This display test.is initiated after a command Hy the user
interface dr is part of the cycling procedure that shows the different display modes.

6.7.2.3 Type 3 — Combination of analogue and digital-devices

The indicafted volume is given by a combination of type'1 and type 2 devices and the respective requirements
of each shall apply.

6.7.3 Verification devices — First elementof an indicating device — Verification scale intefrval

6.7.3.1 General requirements
Every indifating device shall provide means for visual, non-ambiguous verification testing and calibration.
The visual|verification display’may have either a continuous or a discontinuous movement.

In additimrlto the visual\yerification display, an indicating device may include provisions for rapid testing
by the inclusion of complementary elements (e.g. star wheels or discs), providing signals through|externally
attached sensors. Such a provision may also be used for leak detection.

6.7.3.2 Vistual verification displays

6.7.3.2.1 Value of the verification scale interval

The value of the verification scale interval expressed in cubic metres shall be of the form: 1 x 107, 2 x 10" or
5 x 10", where n is a positive or negative whole number, or zero.

For analogue and digital indicating devices with continuous movement of the first element, the verification
scale may be formed from the division into 2, 5 or 10 equal parts of the interval between two consecutive
digits of the first element. Numbering shall not be applied to these divisions.

For digital indicating devices with discontinuous movement of the first element, the verification scale
interval is the interval between two consecutive digits or incremental movements of the first element.
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Form of the verification scale

On indicating devices with continuous movement of the first element, the apparent scale spacing shall be not
less than 1 mm and not more than 5 mm. The scale shall consist of either:

a)
b)

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

lines of equal thickness not exceeding one-quarter of the scale spacing and differing only in length; or

The apparent width of the pointer at its tip shall not exceed one-quarter of the scale spacing and in no case
shall it be greater than 0,5 mm.

6.7.3.2.3

The subdiyisions of the verification scale shall be small enough to ensure that the resolution'€
indicating|device does not exceed 0,25 % for accuracy class 1 meters, and 0,5 % for accuraey.clas

of the vol

Additional verification elements may be used provided that the uncertainty of readiifg is not gr

Resolution of the indicating device

e passed during 90 min at the minimum flow rate Q.

ror of the
5 2 meters,

cater than

0,25 % of the test volume for accuracy class 1 meters and 0,5 % of the test volume foraccuracy clags 2 meters
and that the correct functioning of the register is checked.

When the flisplay of the first element is continuous, an allowance shall be made for a maximum erfor in each
reading oflnot more than half the verification scale interval.

When the display of the first element is discontinuous, an allowance'shall be made for a maximujm error in
each reading of not more than one digit of the verification scale.

NOTE bee SO 4064-2:2024|0IML R 49-2:2024, 6.4.3.6.2.3 for the calculation of the resolution error.

6.7.3.3 Combination meters

For combination meters with two indicating devices, 6.7.3.1 and 6.7.3.2 apply to both indicating d¢vices.

6.8 Protection devices

6.8.1 Ggneral

A water mleter shall include protection devices which can be sealed so as to prevent, both befor¢ and after
correct installation of the watér)meter, dismantling or modification of the meter, its adjustment device or
its correctiion device, withoutamaging these devices. In the case of combination meters, this requirement
applies to poth meters.

The displgy of the tatal quantity supplied or the displays from which the total quantity suppljed can be
derived shiall not bé resettable while the meter is in service to a single customer.

6.8.2 Elgctronic sealing devices

6.8.2.1 When access to parameters that influence the determination of the results of measurements is not
protected by mechanical sealing devices, the protection shall fulfil the following provisions.

a) Access shall only be allowed to authorized people, e.g. by means of a code (password) or of a special
device (e.g. a hard key). The code shall be capable of being changed.

b)

It shall be possible for evidence of an intervention to be available for a period of time as defined in

national regulations. The record shall include the date and a characteristic element identifying the
authorized person making the intervention [see a)]. If deletion of a previous intervention is necessary to

permi

t a new record, the oldest record shall be deleted.
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6.8.2.2 For meters with parts which may be disconnected one from another by the user and which are
interchangeable, the following provisions shall be fulfilled:

a)

measurements through disconnected points unless the provisions in 6.8.2.1 are fulfilled;

b)

data-processing securities or, if this is not possible, by mechanical means.

it shall not be possible to access parameters that participate in the determination of results of

interposing any device which may influence the accuracy shall be prevented by means of electronic and

6.8.2.3 For meters with parts which may be disconnected one from another by the user and which are
not interchangeable, the provisions of 6.8.2.2 shall apply. Moreover, these meters shall be provided with
devices or means which do not allow them to operate if the various parts are not connected according to the

approved

vpe Thny shall be prnvidnr‘ with a device that prevents any measurement after any unauthorized

disconnec

fion and subsequent reconnection by the user.

7 Metrplogical controls

7.1 Reference conditions

All influenjce quantities, except for the influence quantity being tested, shall’be held to their
conditiong. The reference conditions (including their tolerances) are given in ISO 4064-2:2024|C
2:2024, Clguse 4. Values are specified for flow rate, water temperature, water pressure, ambient ter
ambient rglative humidity, and ambient atmospheric pressure.

7.2 Type evaluation and approval

7.2.1 E)]]ternal examination

Before undlergoing type evaluation tests, each type of‘Water meter submitted shall be examined
to ensure that it complies with the provisions of the relevant preceding clauses of this document.

7.2.2 Number of samples

The evalu
function o

The body 1

ition tests shall be made on the minimum number of samples of each type shown in T
f the water meter designation*Q3 of the type presented.

esponsible for type evaluation may request further specimens.

Table'7 — Minimum number of water meters to be tested

reference
IML R 49-
nperature,

externally

hble 7 as a

Metér designation Minimum number of meters to be tested forxf all meter
Q5 types, excluding the tests required for meters with
m3/h electronic devices
Q5 <160 3
160=<03=16600 2
1600 < Q4 1

The requirements of 4.2.2 or 4.2.3 shall apply to all the meters tested, according to the accuracy class of

the meter.

For type approval of a water meter with electronic devices, five samples shall be supplied for the tests
specified in Annex A, which may be different samples from those supplied for other testing, with at least one
meter being subjected to all the appropriate tests. The same meter shall be subjected to all testing, exceptin
circumstances where not doing so can be justified by the organization performing the type evaluation.
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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 the following nominal flow rates:

a) Qy

b) Qy

A 0,35(Q;+Q3);

d) 0,7 (Q;+(3);

e) Qs

f) Qu

and for combination meters:

8) 090y

h) 1,1 Q..

The errorq (of indication) observed for each of the above flow rates shall not.exceed the MPEs givien in 4.2.2
or 4.2.3.

NOTE1 PeelSO4064-2:2024|0IML R 49-2:2024, 7.4.4 for the permitted-flow rate ranges and ISO 4064-2(2024|0IML
R 49-2:202H, 7.4.4 and 7.4.5 for the required number of measurements at'€¢ach flow rate.

Meters shall be tested in the orientations corresponding to theirmarking or lack thereof.

NOTE2  peelSO 4064-2:2024|0IML R 49-2:2024, 7.4.2.2.7.5 for'testing orientations.

7.2.4 Rgpeatability

A meter shpll be repeatable: the standard deviation of three measurements at the same flow rate shalljnot exceed
one-third ¢f the MPEs given in 4.2.2 or 4.2.3,Fests shall be carried out at nominal flow rates of Q;, Q,|and Q5.
7.2.5 Oyerload water temperature

A water mleter with MAT 2 50 °C shall be capable of withstanding a water temperature of MAT + 10 °C for
1 h. The tefst is specified in ISO 4064-2:2024|0IML R 49-2:2024, 7.6.

7.2.6 Durability

7.2.6.1

A water mpgter shiall undergo the durability tests specified in ISO 4064-2:2024|0IML R 49-2:2024, [7.11.

After eac hese tests s of the water meter shall aga ates given in
7.2.3 and the criteria given in 7.2.6.2 or 7.2.6.3 shall be applied.

The orientation(s) of a meter on test shall be set with reference to the meter orientation(s) claimed by the
manufacturer.

NOTE

7.2.6.2 Accuracy class 1 water meter

For families of meters, refer to ISO 4064-2:2024|0IML R 49-2:2024, Annex D, for meter selection.

For an accuracy class 1 water meter, the variation in the error (of indication) curve shall not exceed 2 % for
flow rates in the lower flow rate zone (Q; < Q < @,), and 1 % for flow rates in the upper flow rate zone (Q, <

Q< Qy).
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For flow rates in the lower flow rate zone (Q; < Q < @Q,), the error (of indication) curve shall not exceed a
maximum error limit of 4 % for all temperature classes. For flow rates in the upper flow rate zone (Q, <
Q < Q4), the error (of indication) curve shall not exceed a maximum error limit of +1,5 % for meters of

temperatu

re class T30 and +2,5 % for all other temperature classes.

For the purpose of these requirements the mean values of the errors (of indication) shall apply.

7.2.6.3 Accuracy class 2 water meter

For an accuracy class 2 water meter, the variation in the error (of indication) curve shall not exceed 3 % for
flow rates in the lower flow rate zone (Q; < Q < @,), and 1,5 % for flow rates in the upper flow rate zone (Q, <

Q<Qy).

For flow r
maximum

Q < Q,), the error (of indication) curve shall not exceed a maximum error limit of +2,5 % for

temperatu

For the pu

7.2.7 In

It shall be
with exchj

modules s

The orient
manufactu

7.2.8 St

It shall be
water mefj
with elect
the testis

7.2.9 Do¢cumentation

terchange error

htes in the lower flow rate zone (Q; < Q < @,), the error (of indication) curve shall ng
error limit of +6 % for all temperature classes. For flow rates in the upper flowtate

re class T30 and +3,5 % for all other temperature classes.

pose of these requirements the mean values of the errors (of indication)shall apply.

demonstrated that cartridge meters and exchangeable metrelogical modules for wa

hall be tested in accordance with the test laid down indS04064-2:2024|OIML R 49-2:20

ation(s) of a meter on test shall be set with reference to the meter orientation(s) clair
rer.

htic magnetic field

demonstrated that a water meter is not-affected by a static magnetic field. A test shall 4
ers where the mechanical compongnhts may be influenced by a magnetic field, and for
ronic components. The test is spécified in ISO 4064-2:2024|OIML R 49-2:2024, 7.12. The

'he application fortype approval of a water meter or a calculator (including indicating d
ent transducep-shall include the following documents:

ription giving the technical characteristics and the principle of operation;
ing orsphotograph of the complete water meter or calculator or measurement transdug

f&heparts with a description of their constituent materials when these parts have a m

Lo ensure compliance with the provisions of 4.2 in the presence of static magnetic fields.

t exceed a
zone (Q, <
meters of

fer meters

ingeable metrological modules are independent of the connéction interfaces they are mpade for as
far as their metrological performance is concerned. The cartridgeymeters and exchangeable m

btrological
24,74.6.

ned by the

\pply to all
all meters
purpose of

evice) or a

er;

btrological

TICT;

embly drawing with identification of the different parts;

determined;

7291 1

measuren

a) adesc

b) adrav

c) alistd
influe

d) anass

e)

f)

g)

h)

i)

a drawing showing the location of seals and verification mark(s);
a drawing of regulatory markings;
for combination meters that comprise approved meters, the test reports for those meters;

optionally, a user guide and installation manual.
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tional description of the various electronic devices;

diagram of the logic, showing the functions of the electronic devices;

In addition, the application for type approval of a water meter with electronic devices shall include:

any document or evidence which shows that the design and construction of the water meter with

electronic devices comply with the requirements of this part of ISO 4064:2024|0OIML R 49:2024, in

partic

ular 5.1 and Annex B.

7.2.9.3 The applicant seeking type approval shall provide the body responsible for the evaluation with a
meter or a calculator (including indicating device) or a measurement transducer which is representative of

the final type, in addition to the sample(s) provided as per 7.2.2.

Additional specimens of the type may be considered necessary by the body responsiblé)for the type

evaluation to estimate the reproducibility of the measurements.

7.2.10 Type approval certificate

The followling information shall appear on the type approval certificate or in its. anhexes:

a) name pnd address of the recipient of the certificate;

b) name pnd address of the manufacturer, if it is not the recipient;

c) type and/or commercial designation;

d) suffijent information to identify the meter type, e.g. drawiing, photograph or description;

e) principal metrological and technical characteristics;

f) type approval mark;

g) period of validity;

h) envirgqnmental classification, if applicable\(see A.2);

i) information on the location of marks for type approval, initial verification and sealing (e.g. a|picture or
drawipg);

j) list of documents accompanying the type approval certificate;

k) specifjc remarks.

When applicable, the version of the metrological part of the evaluated software shall be indicated |n the type

approval dertificate opin its annexes (technical file).

7.2.11 Mpodification of an approved type

7.2.11.1 The recipientof thetype approvat statt-imformrthebody Tespomnsible for the—approval of any

modification or addition which concerns an approved type.

7.2.11.2 Modifications and additions shall be subject to a supplementary type approval when they influence,
or are likely to influence, the measurement results or a meter’s regulatory conditions of use. The body that
approved the initial type shall decide to what extent the examinations and tests specified in the following
shall be carried out on the modified type in relation to the nature of the modification.
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7.2.11.3 If the body that approved the initial type judges that the modifications or additions are not likely
to influence the measurement results, this body shall allow, in writing, the modified meters to be presented
for initial verification without granting a supplementary type approval.

A new or supplementary type approval shall be issued whenever the modified type no longer fulfils the

provisions

of the initial type approval.

7.2.12 Type evaluation of a water meter with electronic devices

7.2.12.1 Design inspection

In addition to the requlrements spec1f1ed in the precedmg paragraphs a water meter w1th electromc devices

shall be s
of electro
[SO 4064|

a)

an exd
verify

b) consid

the pr|
c) verifid
7.2.12.2 )
7.2.12.2.1]

A water m

7.2.12.2.2

When sub

operate correctly and the errors (of indication) shall not exceed the applicable MPEs.

7.2.12.2.3

D] E
ic devices and their checkmg fac111t1es 1f applicable, comply w1th the prov1510ns of t
DIML R 49, 5 in particular. It includes:

mination of the mode of construction and of the electronic sub-systems and componen
their appropriateness for their intended use;

eration of faults likely to occur, to verify that in all considered cases, these devices co
pvisions of 5.1 and Annex B;

ation of the presence and effectiveness of the test device(s) forthe checking facilities, if
Performance

General

bter shall comply with the provisions of 4.2 and 5:1.1 with regard to influence quantitig

Performance under the effect of influence factors

ected to the effect of influence factors-as provided for in Annex A, a water meter shall d

Performance under the effect of disturbances

When sub
correctly,

7.2.12.2.1

Where th¢

ected to external disturbances as provided for in Annex A, a water meter shall continue
br significant faults.shall be detected and acted upon by means of a checking facility.

Equipment under test

electroni¢/devices form an integral part of a water meter, tests shall be carried

the design
his part of

ts used, to

mply with

required.

v

ontinue to

to operate

but on the

y be tested

itive of the

normal operation of the meter in Whlch case the electromc devices shall be tested in thelr final housing.

In all cases, ancillary devices may be tested separately.

7.3

7.3.1

Initial verification

In general, only water meters which have been approved either as complete meters or as separately

approved calculator (including indicating device) and measurement transducer (including flow or volume
sensor), subsequently assembled into a combined meter, shall be eligible for initial verification.

Any special requirements for initial verification testing, detailed in the type approval certificate, shall be

applied.
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7.3.2 A water meter shall undergo the initial verification tests indicated in the following. This verification

shall be ca

rried out after type approval has been granted.

The water meter shall be shown to be capable of withstanding the following test pressure without leakage
or damage: 1,6 times the maximum admissible pressure applied for 1 min (ISO 4064-2:2024|0IML R 49-

2:2024, 10

1.2).

7.3.3 Water meters of the same size and the same type may be tested in series; however, in this case the
requirement of ISO 4064-2:2024|0IML R 49-2:2024, 10.1.3, step d) concerning water meter outlet pressure
shall be met for each water meter and there shall be no significant interaction between water meters.

Upstream and downstream straight lengths (and straighteners if required) shall be in accordance with the

flow profi

acancitivityu clace afthao maotar
e-SeRSHeVIEY-EraSS-Or+ere e te:

7.3.4 The errors (of indication) of a water meter in the measurement of actual volume shall bé d

for at least

a) Ql;
b) in
o Qs

the following nominal flow rates:

d) for combination meters, 1,1 Q,,.

NOTE

However,
approval d

During a tg

All other i3

bee [SO 4064-2:2024|0IML R 49-2:2024, 10.1.3, step g) for thé\permitted flow rate ranges.

Hepending on the shape of the error curve, additional flow rates may be specified i
ertificate.

st, the water temperature shall be as required-in ISO 4064-2:2024|0IML R 49-2:2024, 10.

nfluence factors shall be held within the xated operating conditions.

7.3.5 Thie errors (of indication) determined.at each of the above flow rates shall not exceed the |

in 4.2.2 or

4.2.3 and shall not exploit the MPE or systematically favour any party.

etermined

h the type

[.3, step e).

PEs given
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Annex A
(normative)

Performance tests for water meters with electronic devices

A.1 General

devices ca
Each testi

These test

When the
relatively
Clause 4).

A.2 Eny
See OIML ]

For each |
mechanicad

Water metf
environme

n perform and function as intended in a specified environment and under specified
hdicates, where appropriate, the reference conditions for determining the intrinsic.err
5 supplement any other prescribed test.

effect of one influence quantity is being evaluated, all other influence gqiiantities are
Constant, at values close to reference conditions (see 7.1 and 1SO 4064-2:2024|0IML R

ironmental classification
D 11191,

performance test, typical test conditions are indicatéd which correspond to the clj
| environmental conditions to which a water mete¥is usually exposed.

ers with electronic devices are divided into-three classes according to climatic and 1
ntal conditions:

— class B for fixed meters installed in a building;

class (

class

However, t
supplied t
case, the {
environmg
of use. Ma

A.3 Ele¢

Water met

for fixed meters installed outdeoxrs;
1 for mobile meters.

he applicantfor type approval mayindicate specificenvironmental conditionsin the docy
b the body responsible for type approval, based on the intended use of the instrums

ntal conditions.df)type approval is granted, the data plate shall indicate the correspon
nufacturers shall inform potential users of the conditions of use for which a meter is ap

rtromagnetic environments

ers\with electronic devices are divided into two electromagnetic environments:

electronic
onditions.
I.

to be held
19-2:2024,

matic and

hechanical

mentation
nt. In this

esting laboratory (shall carry out performance tests at severity levels correspondinig to these

ling limits
proved.

E1 — residential, commercial and light industrial;

E2 — industrial.

A.4 Type evaluation and approval of a calculator

A.4.1 When an electronic calculator (including indicating device) is submitted for separate type approval,
type evaluation tests shall be conducted on the calculator (including indicating device) alone, simulating
different inputs generated by appropriate standards (e.g. calibrators).
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A.4.2 Accuracy tests on the indications of measurement results are required. For this purpose, the 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.

NOTE

requirement. The requirement is given in 4.2.5.

An appropriate MPE for a calculator is 1/10 of the MPE of a complete meter. However, this is not a

A.4.3 The examinations and tests for electronic instruments specified in 7.2.12 shall be performed.

A.5 Performance tests

The tests ipndicated in Table A.1 involve the electronic part of a water meter or its devices and may|be carried
outin any prder.
Table A.1 — Tests involving the electronic part of a water meter or its devices

1SO 406412:2024|0IML Test Characteristic Condiltions ap-
R 49-2:2(24, subclause under'test plied
8.2 Dry heat Influence factor MPE
8.3 Cold Influence factor MPE

8.4 Damp heat, cyclic Disturbance Signifijcant fault
8.5.1 Mains voltage variation Influence factor MPE
B8.5.1 Mains frequency variation Influence factor MPE
) h(l):v n\}/;)ilrtlzggof‘); 6i?)ternal battery (not connected to Influence factor WPE

8.6 Vibration (random) Disturbance Significant fault

8.7 Mechanical shock Disturbance Signifjcant fault

8.8 é;:rrir;?ii:rfsvoltage dips, shefbinterruption voltage Disturbance Significant fault

8.9 Bursts on signal, dataiand control lines Disturbance Signifijcant fault

8.10 Bursts (transients) on AC and DC mains Disturbance Significant fault

8.11 Electrostatie.discharge Disturbance Signifjcant fault

3.12 Radiated(electromagnetic fields Disturbance Significant fault

8.13 Conducted electromagnetic fields Disturbance Signifjcant fault

8.14 Surges on signal, data and control lines Disturbance Signifijcant fault

8.15 Surges on AC and DC Mains power lines Disturbance Significant fault

5.18 Mains power frequency electromagnetic fields Disturbance Significant fault

test
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Annex B
(informative)

Checking facilities

B.1 Action of checking facilities

The detection hy the rhpr‘l(ing facilities of Qignifir‘qnf faults shall resultin the fn]]nvving actions :\r‘cording to

the type.
For checki
a) there
b) only t
regulg
c) there
Once t
In additio

accompan

application of disturbances specified in A.5.)

The instru
the install

NOTE
be secured

B.2 Che

B.2.1 The objective of these checking facilities is to verify the presence of the measurement trar

correct op

The verifi
necessary

B.2.2 W
elementar

ng facilities of type P or type I:
bhall be automatic correction of the fault; or

he faulty device shall stop if a water meter without that device contindes to compl

thall be a visible or audible alarm; this alarm shall continue untilthe cause of the alarm i

h, when a water meter transmits data to peripheraljequipment, the transmissio

tions; or
he cause of the alarm is resolved the alarm may be reset either'manually or automatica
ed by a message indicating the presence of a fault. {This requirement is not applics

ment may also be provided with devices to estitnate the volume of water having passg

[he transmission of the alarm and repeatéd measured values from a meter to the remote stati
if the measured values are repeated atthat station.

cking facilities for the inéasurement transducer

eration and the coprectness of data transmission.

Cation of correct-operation includes detection or prevention of reverse flow. Howevs
for the detection or prevention of reverse flow to be operated electronically.

en the-signals generated by the flow sensor are in the form of pulses, each pulse repre

y valuie, the pulse generation, transmission and counting shall fulfil the following task

7 with the

s resolved.
Iy.

h shall be
\ble to the

d through

ation during the occurrence of the fault. The-kesult of this estimate shall not be capablle of being
mistaken for a valid indication.

bn need not

sducer, its

r, it is not

senting an
s:

3

a)

correc

Saanting of o loncs
CCUOTITCIT S OT PuTStS,)

b) detection of reverse flow, if necessary;

9

checking of correct function.

This may be done by means of:

1) three-

pulse system with use of either pulse edges or pulse status;

2) double-pulse line system with use of pulse edges plus pulse status;

3) double-pulse system with positive and negative pulses depending on the flow direction.
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These checking facilities shall be of type P.

It shall be possible during type evaluation to verify that these checking facilities function correctly:

i) by disconnecting the transducer; or

ii) by interrupting one of the sensor’s pulse generators; or

iii) by interrupting the electrical supply of the transducer.

B.2.3 For electromagnetic meters only, where the amplitude of the signals generated by the measurement
transducer is proportional to the flow rate, the following procedure may be used.

A simulatg
secondary
checking f
verify that
checking f]

Following
transmiss

on, etc.) are not required.

mput of the

device, representing a flow rate between the minimum and maximum flow rates of @‘meter. The
hcility shall check the primary and the secondary device. The equivalent digital value’is fhecked to
it is within predetermined limits given by the manufacturer and consistent with'the MPEs. This
hcility shall be of type P or type I. For type I facilities, checking shall occur at least every 5 min.

this procedure, additional checking facilities (more than two electrodes, douple signal

B.2.4 The maximum permissible cable length between primary-and secondary deviges of an

electroma
value L ex

1=19
fC

where

k

—
0

[
0

o

f
c

—
o)

q

—

[t is not ne

B.2.5 Fo
developed

B.3 Che

equal to 2 x 1075 m;
the conductivity of the water, in S/n1;
the field frequency during the.measuring cycle, in Hz;

the effective cable capacitance per metre, in F/m.

ckingfacilities for the calculator

B31 T

and to ensure the validity of the calculations made.

No special means are required for indicating that these checking facilities function correctly.

bnetic meter, as defined in ISO 6817:1992[7, shall be not mgrethan 100 m or not more than the
bressed in metres according to the following formula, whi¢hever is smaller:

(B.1)

cessary to fulfil thesgrequirements if the manufacturer’s solutions ensure equivalent rjesults.

F other technologies, checking facilities providing equivalent levels of security rempain to be

b correctly

B.3.2 The checking facilities for the functioning of the calculation system shall be of type P or type I. For
type I the checking shall occur at least either once per day or for every volume equivalent to 10 min of flow
at Q5. The objective of this checking facility is to verify that:

a) the values of all permanently memorized instructions and data are correct, by such means as:

1) summing up all instruction and data codes and comparing the sum with a fixed value;
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cyclic redundancy check (CRC 16);
double independent storage of data;

storage of data in “safe coding”, e.g. protected by checksum, line and column parity bits;

correctly, by such means as:

1) write-read routine;

2) conversion and re-conversion of codes;

line and column parity bits (longitudinal redundancy check and vertical redundancy check);

all procedures of internal transfer and storage of data relevant to the measurement result are performed

3) uge of “safe coding” (checksum, parity bit);

4) dquble storage.

2)

3)

4)

5)
b)
B33 T
checking

checking facilities for the validity of calculations shall be of type P ot‘type 1. For
all occur either at least once per day, or for every volume equivalent to/10 min of flow

This consipts of checking the correct value of all data related to the measurehient whenever thes
internally|stored or transmitted to peripheral equipment through an interface. This check may

out by su
provided

means as parity bit, check sum or double storage. In addition, the calculation syste
ith a means of controlling the continuity of the calculatioh programme.

B.4 Chedcking facility for the indicating device

B41 T

they corre
indicating
in B.4.2 or

objective of this checking facility is to verifyithat the primary indications are displaysg
spond to the data provided by the calculatof’ In addition, it aims at verifying the presg
devices when they are removable. These checking facilities shall have either the form
that as defined in B.4.3.

B.4.2 The checking facility of the indicating device is of type P; however, it may be of type I if

indication|is provided by another device.

Means may include, for example:

a) for indlicating devices using-incandescent filaments or light emitting diodes, measuring the
the filaments;

b) for indicating devices‘using fluorescent tubes, measuring the grid voltage;

¢) for inficatingidevices using multiplexed liquid crystals, output checking of the control

segmg
contrg

nt lines. and of common electrodes, so as to detect any disconnection or short circu
| circuits.

type I the
at Q5.

e data are
be carried
m shall be

d and that
bnce of the
as defined

a primary

current in

voltage of
t between

The checks mentioned in 6.7.2.2 are not necessary.

B.4.3 The checking facility for the indicating device shall include type P or type I checking of the electronic
circuits used for the indicating device (except the driving circuits of the display itself); this checking facility

shall meet

B.4.4

the requirements of B.3.3.

device is working, either:

a) by disconnecting all or part of the indicating device; or

b) by an action which simulates a failure in the display, such as using a test button.
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B.4.5 Although the continuous display of volume is not mandatory (see 4.3.5), interruption of the display
shall not interrupt the action of checking facilities.

B.5 Checking facilities for ancillary devices

An ancillary device (repeating device, printing device, memory device, etc.) with primary indications shall

include a checking facility of type P or type I. The aim of this checking facility is to verify the presence of the
ancillary device, when it is a necessary device, and to verify correct functioning and correct transmission.

B.6 Checking facilities for the associated measuring instruments

Associated measuring instruments shall Include a checking facility of type P or type I. The gim of this
checking facility is to ensure that the signal given by these associated instruments is inside a predetermined
measuring range.

EXAMPLE Four wire transmission for resistance type temperature sensors; control of the ‘driving [current for
4 mA -20 n]A 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
the accuracy class of the meter. Although subsequent verification is not covered in the scope of this part of
[SO 4064|0IML R 49, historically this has been found to be reasonable.

Subsequert verification should be applied in accordance with national regulations for legal metrollogy.
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