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Foreword

[SO (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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Water meters for cold potable water and hot water —

Part 2:
Test methods

1 Scop

This docu
cold potah
conformit
this docut
accordanc

This documment sets out details of the test programme, principles, equipmentiand procedures to |

the type e
The provis

The provis
transduce
water met

-

ment is applicable to the type evaluation and initial verification testing of water
le water and hot water as defined in ISO 4064-1:2024|OIML R 49-1:2024. OIME Cer
 can be issued for water meters under the scope of the OIML Certificate System, pro
hent, ISO 4064-1:2024|0IML R 49-1:2024 and ISO 4064-3:2024|0IML R(49-3:2024 a
e with the rules of the system.

Faluation, and initial verification of a meter type.
ions of this document also apply to ancillary devices, if requifed by national regulation|

ions include requirements for testing the complete watermeter and for testing the me

I as separate units.

2 No

r:»]l
The followling documents are referred to in the textin such a way that some or all of their content ¢

requireme
the latest ¢

[EC 60068,
IEC 60068
IEC 60068

IEC 60069
equipment;

IEC 60068
similar dyn

ative references

nts of this document. For dated references, only the edition cited applies. For undated 1§
rdition of the referenced document.(including any amendments) applies.

-2-1, Environmental testing —\Part 2-1: Tests — Test A: Cold
-2-2, Environmental testing~— Part 2-2: Tests — Test B: Dry heat
L2-30, Environmental testing — Part 2-30: Tests — Test Db: Damp heat, cyclic (12 h+ 12 h

-2-31, Envirommnental testing — Part 2-31: Tests — Test Ec: Rough handling shocks, pr
type speciméns

-2-47, Environmental testing — Part 2-47: Tests — Mounting of specimens for vibration, 1
amicitests

[EC 60064

-2-64, Environmental testing — Part 2-64: Tests — Test Fh: Vibration, broadband ra

neters for
ificates of
vided that
re used in

e used for

S.

hsurement

" (including the flow or volume sensor) and the caleculator (including the indicating device) of a

onstitutes
eferences,

cycle)

imarily for

mpact and

ndom and

guidance

[EC 60068-3-4, Environmental testing — Part 3-4: Supporting documentation and guidance — Damp heat tests

IEC 60654-2, Operating conditions for industrial process measurement and control equipment — Part 2: Power

[EC 61000-2-1, Electromagnetic compatibility (EMC) — Part 2: Environment — Section 1: Description of the
environment — Electromagnetic environment for low-frequency conducted disturbances and signaling in public
power supply systems

IEC 61000-2-2, Electromagnetic compatibility (EMC) — Part 2-2: Environment — Compatibility levels for low-
frequency conducted disturbances and signaling in public low-voltage power supply systems

© IS0 2024 - All rights reserved
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Overview of IEC 61000-4 series

IEC 61000-4-2, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement techniques

Electrostatic discharge immunity test

[EC 61000-4-3, Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurement techniques

Radiated, radio frequency, electromagnetic field immunity test

[EC 61000-4-4, Electromagnetic compatibility (EMC) — Part 4-4: Testing and measurement techniques

Electrical fast transient/burst immunity test

[EC 61000-4-5, Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement techniques — Surge
immunity test

IEC 61000
Immunity

IEC 61000
frequency

IEC 61000,
Voltage dip

IEC 61000
Emission a

IEC 61000
commercid

IEC 61000
environme

OIML D 11
OIML G 13

ISO 4064+
and techn

ISO 4064-

ISO/IEC G
measurem

3 Terni

For the pu

-4-6, Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement, téc
o conducted disturbances, induced by radio-frequency fields

-4-8, Electromagnetic compatibility (EMC) - Part 4-8: Testing and measurement techniqy
magnetic field immunity test

-4-11, Electromagnetic compatibility (EMC) — Part 4-11: Testing and_measurement tec|
s, short interruptions and voltage variations immunity tests

-4-20, Electromagnetic compatibility (EMC) - Part 4-20: Testing and measurement te
nd immunity testing in transverse electromagnetic (TEM) waveguides

6-1, Electromagnetic compatibility (EMC) — Part 6-1; Generic standards — Immunity for
l and light-industrial environments

L6-2, Electromagnetic compatibility (EMC) — Part-6-2: Generic standards — Immunity fo
nts

2013, General requirements for measuring instruments -Environmental conditions
Planning of metrology and testing laboratories

1|OIML R 49-1, Water meters.for cold potable water and hot water — Part 1: Me
cal requirements

B, Water meters for cold potable water and hot water — Part 3: Test report format

lide 98-3:2008, Uncertainty of measurement — Part 3: Guide to the expression of unc
bnt (GUM:1995)

s and definitions

hniques —

es - Power

hniques —

chniques -

residential,

" industrial

trological

ertainty in

posesof this document, the terms and definitions given in ISO 4064-1|OIML R 49-1 apply.

[SO and IE

maintain fprminnlngy databases foruse in standardization atthe fn]lnmn'ng addresses:

[SO Online browsing platform: available at https://www.iso.org/obp

[EC Electropedia: available at https://www.electropedia.org/

4 Reference conditions

All applicable influence quantities, except for the influence quantity being tested, shall be held at the
following values during type evaluation tests on a water meter. However, for influence factors and
disturbances for electronic water meters, it is permissible to use the reference conditions defined in the

applicable

IEC standard:

© 1S0O 2024 - All rights reserved
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Flow rate: 0,7 x (Q, +Q3) £0,03 x (Q, + Q3)
Water temperature: T30, T50is 20°C + 5 °C
T70to T180is20°C+5°Cand 50°C+ 5 °C
T30/70 to T30/180is 50 °C + 5 °C
Water pressure: Within rated operating conditions
(see ISO 4064-1:2024|0IML R 49-1:2024, 6.4)
Ambient temperature range: 15°Cto 25°C
Ambient r¢lative humidity range: 25%to75%

Ambient afmospheric pressure range: 86 kPa to 106 kPa [0,86 bar to 1,06 bar]

Power su
Power su
Power su

During e
respectivi
tolerance
approval
question.

of the performance test documentation.

5 Sym

Equations) symbols and their units, concerning the calculation of the error (of indication) of a w
used in this part of [SO 4064|0IML R 49, are given in Annex B.

6 External examination

6.1 Ge

During the
NOTE 1

NOTE 2

6.2 Obj

ly voltage (mains AC): Nominal voltage, U, £5 %
ly frequency: Nominal frequency, f, .., 2 %
ly voltage (battery): Avoltage Vin the range Uy i, < VSV ax

h test, the temperature and relative humidity shall not,vary by more than 5 °C
y, within the reference range. The reference conditions arepermitted to deviate from t
alues during the performance tests if evidence can b€ given to the body responsib
hat the type of meter under consideration is not affected by the deviation of the cc
he actual values of the deviating condition, howevef, shall be measured and documen{

ols, units and equations

eral

external examination, all relevant values, dimensions, and observations shall be recor
For presentation-of the results of type examinations, see 11.

[he relevant subclauses of ISO 4064-1:2024|OIML R 49-1:2024 are shown in parentheses in the

bet-of the examination

or 10 %,
he defined
e for type
ndition in
ed as part

hter meter

ded.

following.

To verify that a water meter meets the requirements of ISO 4064-1:2024|OIML R 49-1:2024 with respect to
the design of the indicating device, the marking of the meter and the application of protection devices.

6.3 Preparation

Linear measurements that have to be taken of a meter shall be made using traceable, calibrated measuring

devices.

© IS0 2024 - All rights reserved
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The actual or apparent dimensions of the scales of the indicating device shall be taken without removing the
meter lens or disassembling the meter.

NOTE A travelling microscope (cathetometer) can be used to measure the width, spacing and height of the scale
divisions and the height of the numerals.

6.4 Examination procedures

6.4.1 General

The following aspects of a meter design shall be examined on at least one meter from the sample.

Either the,same-meter c:\mp]n may be used for all the external examinations-or different meters from the

samples syubmitted may be used for some of the examinations.

6.4.2 Marks and inscriptions (ISO 4064-1:2024|0IML R 49-1:2024, 6.6)

a) Verify|that a place is provided for affixing the verification mark which is visible without dismgntling the
water|meter.

b) Verify| that the water meter is clearly and indelibly marked with the’/information pre¢sented in
ISO 4()64-1:2024|0IML R 49-1:2024, 6.6.2.

c) Complete the section reference ISO 4064-1:2024|0IML R_49-1:2024, 6.6.1 and 6.6.2 (r) in
ISO 4064-3:2024|0IML R 49-3:2024, 4.4.1.

6.4.3 Ingdicating device (ISO 4064-1:2024|0OIML R 49-1:2024, 6.7)

6.4.3.1 Function (ISO 4064-1:2024|0IML R 49-1:2024,6.7.1.1)

a) Verify|that the indicating device provides an easily read, reliable and unambiguous visual infication of
the inglicated volume.

b) Verify|that the indicating device include$Wisual means for testing and calibration.

¢) If the jindicating device includes additional elements for testing and calibration by other mdthods, e.g.
for aufomatic testing and calibration, record the type(s) of device.

d) Ifthe meter is a combination meter with two indicating devices, 6.4.3 applies to both indicating devices.

e) Complete the section’ reference ISO 4064-1:2024|0IML R  49-1:2024, 6/71.1 in
1SO 4(064-3:2024|0IMLR 49-3:2024, 4.4.1.

6.4.3.2 Unit of measurement, symbol, and its placement (ISO 4064-1:2024|0IML R 49-1:2024,
6.7.1.2)

a) Verify|thatthe indicated volume of water is expressed in cubic metres.

b) Verify that the symbol m3 appears on the dial or immediately adjacent to the numbered display.

c¢) Complete the section reference ISO 4064-1:2024|OIML R  49-1:2024, 6.71.2 in
ISO 4064-3:2024|0IML R 49-3:2024, 4.4.1.

6.4.3.3 Indicating range (ISO 4064-1:2024|0OIML R 49-1:2024, 6.7.1.3)

a) Verify that the indicating device is able to record the indicated volume in cubic metres given in
ISO 4064-1:2024|0IML R 49-1:2024, Table 5 corresponding to the permanent flow rate Q3 without
passing through zero.
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the section reference ISO 4064-1:2024|0OIML R  49-1:2024, 6.

ISO 4064-3:2024|0IML R 49-3:2024, 4.4.1.

6.4.3.4 Colour coding for indicating devices (ISO 4064-1:2024|OIML R 49-1:2024, 6.7.1.4)

a) Verify that either:

71.3, in

1) the colour black is used to indicate the cubic metre and its multiples; and
2) the colour red is used to indicate sub-multiples of a cubic metre; and
3) thecoloursare applied either to the pointers, indexes, numbers, wheels discs, dials or aperture frames;
4) jnguishing
bgtween the primary indication and alternative displays, e.g. sub-multiples for verifi¢ation and
tejsting.

b) Complete the section reference ISO 4064-1:2024|0IML R  49-1;2024, 6J7.1.4, in
ISO 4(064-3:2024|0IML R 49-3:2024, 4.4.1.

6.4.3.5 Types of indicating device (ISO 4064-1:2024|0IML R 49-1:2024, 6.7.2)

6.4.3.5.1 | Type 1 — Analogue device (ISO 4064-1:2024|0IML R 49-1:2024, 6.7.2.1)

a) Ifatype 1indicating device has been used, verify that volume isfindicated by:
— either continuous movement of one or more pointers moving relative to graduated scales
— o1 continuous movement of one or more circular scales or drums, each passing an index.

b) Verify|that the value expressed in cubic metres for‘each scale division is of the form 10", where n is a
positiye or a negative whole number or zero, thereby establishing a system of consecutive de¢ades.

¢) Verify| that each scale is either graduated in-values expressed in cubic metres or accompanied by a
multiplication factor (x0,001; x0,01; x1; x10; x100; x1 000, etc.).

d) Verify|that the rotational movements of the pointers or circular scales are clockwise.

e) Verify|that the linear movement of the pointers or scales is from left to right.

f) Verify|that the movement of the numbered roller indicators is upwards.

g) Complete the section reference I1SO  4064-1:2024|0IML R  49-1:2024, 6Jf.2.1, in
ISO 4()64-3:2024|0IMD R 49-3:2024, 4.4.1.

6.4.3.5.2 | Type 2°— Digital device (ISO 4064-1:2024|0IML R 49-1:2024, 6.7.2.2)

a) Verify|that the indicated volume is given by a line of digits, appearing in one or more aperturgs.

b) Verify thratthe advamnce of onedigit iscompleted white thedigit of the extimmediately tower decade
changes from 9 to 0.

c) Verify that the actual or apparent height of the digits is at least 4 mm.

d) For non-electronic devices:

1) verify that the movement of the numbered roller indicators (drums) is upwards;

2)

permit a digit to be read without ambiguity.

For electronic devices:

© IS0 2024 - All rights reserved
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1) verify that for non-permanent displays the volume can be displayed at any time for at least 10 s;
2) check the entire display visually in the following sequence:
i) forsevensegment type verify that all the elements can be correctly displayed (e.g. an “eights” test),
ii) for seven segment type verify that all the elements can be blanked (a “blanks” test),
iii) for graphical displays use an equivalent test to verify that display faults cannot result in any
digit being misinterpreted,
iv) verify that each step of the sequence lasts at least 1 s.

e) Complete the section reference ISO  4064-1:2024|0IML R 49-1:2024, 6.7.2.2 in
ISO 4064-3:2024|0IML R 49-3:2024, 4.4.1.

6.4.3.5.3 | Type 3 — Combination of analogue and digital devices (ISO 4064-

1:2024|0]ML R 49-1:2024, 6.7.2.3)

a) Ifthe Indicating device is a combination of type 1 and 2 devices, verify that the{respective requirements
of each apply (see 6.4.3.5.1 and 6.4.3.5.2).

b) Complete the section reference ISO 4064-1:2024|0IML , \R' 49-1:2024, 6{7.2.3 in
1SO 4()64-3:2024|0IML R 49-3:2024, 4.4.1.

6.4.3.6 Verification devices — First element of an indicating device — Verification scale interval

(ISO 4064-1:2024|0IML R 49-1:2024, 6.7.3)

6.4.3.6.1 | General requirements (ISO 4064-1:2024|0IMLR 49-1:2024, 6.7.3.1)

a) Verify| that the indicating device has the means>for visual, non-ambiguous verification tg¢sting and
calibration.

b) Note whether the visual verification display has a continuous or a discontinuous movement.

c) Note whether, in addition to the visual verification display, the indicating device includes proyvisions for
rapid festing by the inclusion of comiplementary elements (e.g. star wheels or discs), providing signals
through externally attached senSors. Note the relationship, stated by the manufacturer, bgtween the
visualfindication of volume and ‘the signals emitted by these complementary devices.

d) Complete the section\/ reference ISO 4064-1:2024|0OIML R  49-1:2024, 6{7.3.1 in
ISO 4064-3:2024|0IML-R49-3:2024, 4.4.1.

6.4.3.6.2 | Visual verification display (ISO 4064-1:2024|0IML R 49-1:2024, 6.7.3.2)

6.4.3.6.2.1 Value of the verification scale interval (ISO 4064-1:2024|0IML R 49-1:2024, 6.7.3.2.1)

a) Verify|that the value of the verification scale interval, expressed in cubic metres, is of the fofm 1 x 107,
or 2 x 107", or 5 x 10", where n s a positive or negative whole number, or zero.

b) For analogue and digital indicating devices with continuous movement of the first element, verify that
the verification scale interval is formed from the division into 2, 5 or 10 equal parts of the interval
between two consecutive digits of the first element.

c¢) For analogue and digital indicating devices with continuous movement of the first element, verify that
numbering is not applied to the divisions between consecutive digits of the first element.

d) 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.

© IS0 2024 - All rights reserved
6


https://standardsiso.com/api/?name=21b384b47a7c975732fd8f4f99ef27c5

e)

ISO 4064-2:2024(en)

Complete the section reference ISO 4064-1:2024|0IML R 49-1:2024, 6.7.3.2.1 in
ISO 4064-3:2024|0IML R 49-3:2024, 4.4.1.

6.4.3.6.2.2 Form of the verification scale (ISO 4064-1:2024|0OIML R 49-1:2024, 6.7.3.2.2)

a) If the indicating device has continuous movement of the first element, check that the apparent scale
spacing is not less than 1 mm and not more than 5 mm.
b) Verify that the scale consists of:
— eitherlines of equal thickness not exceeding one-quarter of the scale spacing and differing only in length;
— or contrasting bands of a constant width equal to the scale spacing.
c¢) Verify|that the apparent width of the pointer at its tip does not exceed one-quarter of the scalL spacing.
d) Verify|that the apparent width of the pointer at its tip does not exceed 0,5 mm.
e) Complete the section reference ISO 4064-1:2024|0IML R  49-1:2024, 6.7.8.2.2, in
ISO 4064-3:2024|0IML R 49-3:2024, 4.4.1.
6.4.3.6.2.3 Resolution of the indicating device (ISO 4064-1:2024|0IML R49-1:2024, 6.7.3.2.3)
a) Note the value of the verification scale interval, §V m3
b) Calculpte the actual volume V, in m3 passed during 90 min at the\miinimum flow rate Q;, from
V,=Q x1,5 @]
c) Calculate the resolution error er of the indicating dewvice, expressed as a percentage, from:
1) for continuous movement of the first element:
el = 0,56V +0,56V %100 %
a
(2)
oV
=—x100%
a
2) Fqr discontinuous movenient of the first element:
el =2V 10004
a
(3)
= 20V %x100%
a
d) Verify|thatifer accuracy class 1 meters, the value of the verification scale interval is small|enough to
ensur¢ that the resolution error ¢, of the indicating device does not exceed 0,25 % of the actlllal volume
requirpd dnring 90 min atthe minimum flow rate_ Ql
£.<0,25% 4)
e) Verify that for accuracy class 2 meters, the verification scale interval is small enough to ensure that the
resolution error ¢, of the indicating device does not exceed 0,5 % of the actual volume required during
90 min at the minimum flow rate, Q;.
£.<0,5% (5)
f) Complete the section reference ISO 4064-1:2024|0IML R  49-1:2024, 6.7.3.2.3 in

ISO 4064-3:2024|0IML R 49-3:2024, 4.4.1.
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When the display of the first element is continuous, an allowance shall be made for a maximum error in each
reading of not more than half of the verification scale interval.

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

6.4.4 Protection devices (ISO 4064-1:2024|0IML R 49-1:2024, 6.8)

a) Verify that the water meter includes protection devices as  specified in
ISO 4064-1:2024|0IML R 49-1:2024, 6.8.

b) Complete the section reference ISO 4064-1:2024|0IML R 49-1:2024, 6.8.1 and 6.8.2.3 in
ISO 4064-3:2024|0IML R 49-3:2024, 4.4.1.

7 Perfqrmance tests for all water meters

7.1 General

During the performance tests, all relevant values, dimensions and observations-shall be recorded

NOTE1 For presentation of the results of type evaluation tests see Clause 11.

NOTE 2 [ he relevant sub-clauses of ISO 4064-1:2024|OIML R 49-1:2024 ar€é,shown in parentheses in th¢ following.

NOTE 3 For maximum uncertainties in the measurement of influence factors and disturbances see Ann¢x F.

7.2 Required conditions for all tests

7.2.1 Whter quality

Water metler tests shall be carried out using water, The water shall be that of the public potable water supply

or shall m¢et the same requirements.

The water|used for testing shall be maintained so as to not introduce additional substances, othef than that

supposed to be in the potable water supply, Which might damage the meter or adversely affect its{operation.

[t shall nof contain air bubbles.

If water is|being recycled, measutes shall be taken to prevent residual water in the meter from| becoming

harmful tq human beings.

7.2.2 Ggneral rules concerning test installation and location

7.2.2.1 Freedomfrom spurious influences

Testrigs shallbe’so designed, constructed, and used, that the performance of the rig itself shall not contribute

significanyly_to'the test error. To this end, high standards of rig maintenance, plus adequate supports and

fittings, a
The test rig environment shall be such that the reference conditions of the test are met (see Clause 4).

During the tests, the gauge pressure at the outlet of each water meter shall be at least 0,03 MPa (0,3 bar) and
shall be sufficient to prevent cavitation.

It shall be possible to carry out test readings rapidly and easily.
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7.2.2.2 Group testing of meters

Meters are tested either individually or in groups. In the latter case, the individual characteristics of
the meters shall be precisely determined. The presence of any meter in the test rig shall not contribute
significantly to the test error of any other meter.

7.2.2.3 Location

The environment chosen for meter tests shall be in accordance with the principles elaborated in OIML G 13
and shall be free from disturbing influences (e.g. ambient temperature, vibration).

7.3 Static pressure test (ISO 4064-1:2024|0IML R 49-1:2024, 4.2.10)

7.3.1 Ollject of the test

To verify that the water meter can withstand the specified hydraulic test pressure forjthe spegified time
without lepkage or damage.

7.3.2 Pryeparation

a) Instal] the meters in the test rig either singly or in groups.
b) Bleed fthe test rig pipework and the water meters of air.

c) Ensurg that the testrig is free from leaks.

d) Ensurg that the supply pressure is free from pressure pulsations.
7.3.3 Test procedure

7.3.3.1 In-line meters

a) Incredse the hydraulic pressure to 1,6 timesthe maximum admissible pressure (MAP) of thelmeter and
hold if for 15 min.

b) Examine the meters for physical damage, for external leaks and for leaks into the indicating device.
¢) Incregse the hydraulic pressufe,to twice the MAP and hold this pressure level for 1 min.
d) Examine the meters for physical damage, for external leaks and for leaks into the indicating device.
e) Complete the test reportin ISO 4064-3:2024|OIML R 49-3:2024, 4.5.1.
Additional requirements follow:

1) Incredse and decrease the pressure gradually without pressure surges.

2) Apply|only the reference temperatures for this test. For temperature classes T70 to T180 this test may
be carried out at reference temperature 50 °C £ 5 °C only.

3) The flow rate shall be zero during the test.

7.3.3.2 Concentric meters

The test procedure in 7.3.3.1 also applies to pressure testing of concentric water meters; however, the seals
located at the concentric meter/manifold interface (see example in Figure E.1 of Annex E) shall also be tested
to ensure that undisclosed internal leaks between the inlet and outlet passages of the meter do not occur.

When the pressure test is carried out, the meter and manifold shall be tested together. Requirements for
testing concentric meters may vary according to the design; therefore an example of a test method is shown
in Figure E.2 and Figure E.3 of Annex E.
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7.3.4 Acceptance criteria

There shall be no leakage from the meter or leakage into the indicating device, or physical damage, resulting
from any of the pressure tests specified in 7.3.3.1 and 7.3.3.2.

7.4 Determination of intrinsic errors (of indication) (ISO 4064-
1:2024|OIML R 49-1:2024, 7.2.3)

7.4.1 Object of the test

To determine the intrinsic errors (of indication) of a water meter and the effects of the meter orientation on
the error (of indication).

7.4.2 Py

74.2.1 |

The meth
method, in
vessels an
the requir

The check
under refe

For the purpose of these tests, at least one meter should be tested without its temporary ancilla

attached (

The testri

g consists, typically, of:

eparation

Description of the test rig

d specified here for determining the meter errors (of indication) is,the so-called
which the quantity of water passed through a water meter is collected'in one or more
d the quantity determined volumetrically or by weighing. Other methods may be used
bments of 7.4.2.2.6.1 are met.

ng of the errors (of indication) consists in comparing the yelume indications given by
rence conditions against a calibrated reference device.

fany) unless the device is essential for the testingof the meter.

r supply (non-pressurized tank, pressurized tank, pump, etc.);
ork;
rated reference device (calibratédyvolumetric tank, weighing system, reference meter,

for measuring the time of the test;

s for automating the tests (if required);
for measuring water temperature;

for measuring water pressure;

to detepmine density, if necessary;

to determine conductivity, if necessary.

collection”
collecting
, provided

the meter

ry devices

btc.);

a) awatsg
b) pipew
¢) acalih
d) mean;s
e) devics
f) mean;s
g) mean;g
h) mean;s
i) mean;g
7.4.2.2 1
7.4.2.2.1

Pipework

Description

Pipework shall include:

a)

a test section in which the meter(s) is (are) placed;

b) means for establishing the desired flow rate;

9

one or two isolating devices;

d) means for determining the flow rate;
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and if necessary:

e) means for checking that the pipework is filled to a datum level before and after each test;
f) one or more air bleeds;

g) anon-return device;

h) an air separator;

i) afilter.

During the test, flow leakage, flow input and flow drainage shall not be permitted either between the

meter(s) a

nd the reference device or from the reference device.

7.4.2.2.2
The test s¢

a) one o
situat

b) means

The prese
cavitation

indication).

7.4.2.2.3

a) Check

throu

b) Check

Test section
ction shall include, in addition to the meter(s):

" more pressure tappings for the measurement of pressure, of which(oné pressure
ed upstream of, and close to, the (first) meter;

for measuring the temperature of the water close to the entry to\the (first) meter.

hce of any pipe components or devices placed in or near the measuring section shall
or flow disturbances capable of altering the performance,of the meters or causing

Precautions to be taken during tests

that the operation of the test rig is such that, during a test, the actual volume of water
bh the meter(s) is equal to that measured by&he reference device.

that the pipe (e.g. the swan-neck in«the outlet pipe) is filled to the same datum l¢

beginning and at the end of the test.

Bleed
proce

)

d) Take 4

7.4.2.2.4

7.4.2.2.4.1

The follov
precautior
installatio

all air from the interconnecting'pipework and the meter(s). The manufacturer may red
lure that ensures that all airds bled from the meter.

1l precautions necessary-te‘avoid the effects of vibration and shock.
Special arrangements for the installation of meters

Avoidance.of erroneous measurements

ing reminder of the most frequent causes of erroneous measurements and the
s forithe installation of water meters on the test bench is prompted by the need to ach
h in‘'which:

tapping is

not cause
errors (of

that flows

bvel at the

ommend a

necessary
ieve a test

a) the hydrodynamic flow characteristics cause no discernible difference to the meter functioning when
compared with hydrodynamic flow characteristics which are undisturbed; and

b)

7.4.2.2.4.2 Need for straight lengths of pipe or a flow straightener

the expanded uncertainty of the method employed does not exceed the stipulated value (see 7.4.2.2.6.1).

The accuracy of non-volumetric water meters can be affected by upstream disturbance caused, for example,
by the presence of bends, tees, valves or pumps.

In order to counteract these effects:

a)

the meter shall be installed in accordance with the manufacturer’s instructions;
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b) the connecting pipework shall have an internal diameter matched to the relevant meter connection; and

)

if necessary, a flow straightener shall be installed upstream of the straight pipe length.

7.4.2.2.4.3 Common causes of flow disturbance

A flow can be subject to two types of disturbance: velocity-profile distortion and swirl, both of which may
affect the errors of indication of a water meter.

Velocity-profile distortion is typically caused by an obstruction partially blocking the pipe, e.g. the presence
of a partly closed valve or a misaligned flange joint. This can easily be eliminated by careful application of

installation procedures.

Swirl can
eccentric
length of i
combinati

7.4.2.2.4.4

Some type
walls), suc
conditions

7.4.2.2.4.7

Meters em
of the test

The condu

e caused by two or more bends in different planes or by a single bend in combinati¢pn with an

reducer or partially closed valve. This effect can be controlled either by ensuring ay
traight pipe upstream of the water meter, or by installing a flow straightening devi
bn of the two. However, where possible, these types of pipework configurations)should i

Volumetric water meters

s of water meter, e.g. volumetric water meters (i.e. involving measuring chambers w
h as oscillating piston or nutating disc meters, are considered insénsitive to upstream i
; hence no special conditions are required.

Meters employing electromagnetic induction

water.

ctivity of the water used for testing this typetof meter should be within the operation

conductivity specified by the meter manufacturer.

7.4.2.2.4.4

Other typ4

Other measuring principles

cases the manufacturer’s recommended installation requirements shall be followed (see 7.10).

These inst

Concentriq
and used V

7.4.2.2.5

7.4.2.2.5.]

Adequate

meters that are protvento be unaffected by manifold configuration (see 7.4.2.2.4.4) ma
vith any suitable manifold arrangement.

Errors of test commencement and termination

General

pfecautions shall be taken to reduce the uncertainties resulting from operation

adequate
Ce, or by a
e avoided.

ith mobile
hstallation

ploying electromagnetic induction as a measuring principle may be affected by the conductivity

hl range of

s of meters may require flow conditioning when measuring the errors of indication and in such

allation requirements should be reported in the type approval certificate for a water mieter.

’ be tested

bf test rig

componen

SauTing the test:

Details of the precautions to be taken are given in 7.4.2.2.5.2 and 7.4.2.2.5.3 for two cases encountered in the
“collection” method.

7.4.2.2.5.2 Tests with readings taken with the meter at rest

This method is generally known as the standing-start-and-finish method.

Flow is established by opening a valve, situated downstream of the meter, and it is stopped by closure of this

valve. The

meter is read when the registration is stationary.
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Time is measured between the start of the opening movement of the valve and the close of the closing
movement. While flow is beginning and during the period of running at the specified constant flow rate, the
error (of indication) of the meter varies as a function of the changes in flow rate (the error curve).

While the flow is being stopped, the combination of the inertia of the moving parts of the meter and the
rotational movement of the water inside the meter may cause an appreciable error to be introduced in
certain types of meters and for certain test flow rates.

It has not been possible, in this case, to determine a simple empirical rule which lays down conditions so that

this error may always be negligible.

In case of doubt, it is advisable:

a)

b) toco
specif]

For some t
meter to @
case, meaf

Where pu
count to th

7.4.2.2.5.3
This meth

The meast

A switch djiverts the flow into a calibrated vessel at theZbeginning of the measurement and diverts

the end.

The meter]
The readir
The volum

The uncer
switch in €

7.4.2.2.6

7.4.2.2.6.1
When a tqg

. . | 1 PR [ | - £41 b b
to Iincrease tire-vorume ana auratonof tiretest;

|

pare the results with those obtained by one or more other methods, and in particular t
ed in 7.4.2.2.5.3, which eliminates the causes of uncertainty given in the preceding.

ypes of electronic water meters with pulse outputs that are used for testing; the resp
hanges in flow rate may be such that valid pulses are emitted after cldsure of the va
s shall be provided to count these additional pulses.

se outputs are used for testing meters, the correspondence of the volume indicated by
e volume displayed on the indicating device shall be checked.

Tests with readings taken under stable flow conditions and diversion of flow
bd is generally known as the flying-start-and-finish method.

rement is carried out when flow conditions haveé(stabilized.

is read while in motion.
g of the meter is synchronized with the movement of the flow switch.
e collected in the vessel is.the actual volume passed.

fainty introduced into the volume may be considered negligible if the times of motion
ach direction are identical within 5 % and if this time is less than 1/50 of the total time

Calibrated réference device

Expanded uncertainty of the value of measured actual volume

st is ‘conducted, the expanded uncertainty in the determination of the actual volun

he method

nse of the
ve. In this

' the pulse

it away at

bf the flow
of the test.

he passing

through a

water meter shall not exceed one-fifth of the applicable maximum permissible errd

r for type

evaluation and one-third of the applicable maximum permissible error for initial verification.

NOTE

The uncertainty of the measured actual volume does not include a contribution from the water meter.

The estimated uncertainty shall be made according to ISO/IEC Guide 98-3:2008 with a coverage factor, k = 2.

7.4.2.2.6.2 Minimum volume of the calibrated reference device

The minimum volume permitted depends on requirements determined by the test start and end effects
(timing error), and the design of the indicating device (value of the verification scale interval).

© IS0 2024 - All rights reserved
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Major factors affecting the measurement of errors (of indication)

7.4.2.2.7.1 General

Variations in the pressure, flow rate and temperature in the test rig, and uncertainties in the precision of
measurement of these physical quantities, are the principal factors affecting the measurement of the errors
(of indication) of a water meter.

7.4.2.2.7.2 Supply pressure

The supply pressure shall be maintained at a constant value throughout the test at the chosen flow rate.

When testing-wa 3 which—a SHA < .
dt the inlet of the meter (or at the inlet of the first meter

pressure
testrigis s

Any other

of a group being te
upplied through a pipe from a constant head tank. This ensures an undisturbed flow.

G G 6 R;

methods of supply shown not to cause pressure pulsations exceeding those of a con

tank may be used (e.g. a pressurized tank).

For all oth
uncertaint

The estim

Pressure 3

7.4.2.2.7.3
The flow 1|
The relatiy
+2,59
+5,0 9
The flow |

This flow
relative va

+5 % f
+10 %

7.4.2.2.7.4

Duringat

er tests, the pressure upstream of the meter shall not vary by more thian 10 %. The
y (k = 2) in the measurement of pressure shall be 5 % of the measured’'value.

hited uncertainty shall be made according to ISO/IEC Guide 98-3:2008 with a coverage f4

Flow rate

hte shall be maintained at a constant value throughout the test at the chosen value.
e variation in the flow rate during each test (not including starting and stopping) shall 1
b from Q to Q, (exclusive);

b from Q, (inclusive) to Q.

hte value is the actual volume passed during the test divided by the time.

rate variation condition i§ dacceptable if the relative pressure variation (in flow to free
riation of pressure loss\(ih closed circuits) does not exceed:

rom Q, to @, (exclusive);

from Q, (incliisive) to Q,.

Temperature

bstythe temperature of the water shall not change by more than 5 °C.

sted) is achi

stant head

maximum

ctor, k= 2.

t the entrance to the meter shall not exceed the maximumd@dmissible pressure for the meter.

10t exceed:

air) or the

The maxi

UM UNCertainty (K= 2J 1 the measurement of temperature snail not exceed 1 °C:

The estimated uncertainty shall be made according to ISO/IEC Guide 98-3:2008 with a coverage factor, k = 2.

7.4.2.2.7.5 Orientation of water meter(s)

a)

during the test. The indicating device shall be positioned on top.

© IS0 2024 - All rights reserved
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b)

ISO 4064-2:2024(en)

during the test:

If the meters are marked "V", mount the connecting pipework with the flow axis in the vertical plane

1) atleast one meter from the sample shall be mounted with the flow axis vertical, with flow direction
from bottom to top;

2) atleast one meter from the sample shall be mounted with the flow axis vertical, with flow direction
from top to bottom;

If the meters are not marked "H" or "V":

1) atleast one meter from the sample shall be mounted with the flow axis vertical, with flow direction
from bottom to top;

2)

at{least one meter from the sample shall be mounted with the flow axis vertical, with floy

frpm top to bottom;

3)

at]least one meter from the sample shall be mounted with the flow axis at an intermedia

the vertical and horizontal (angle and flow direction chosen at the discretion-ofthe body r
for type approval);

4)
5)

t

w|
off
si
p«
p

d) The

Where fey
populatior

7.4.3 Cda

74.3.1

For a comh
are taken
increasing
are taken
indication]

7.4.3.2
1:2024|0}

N
inter

e remaining meters from the sample shall be mounted with the flow.axis horizontal.

sitioned at the top.

lerance on the position of the flow axis for albmeters, whether horizontal, vertic3
ediate angle, shall be +5°.

or the same meter shall be tested in different positions.
mbination meters

reneral

ht an established flow rate, ensures that the change-over device is functioning correct
and decreasing flow'rates. The test method specified in 7.4.2.2.5.2, in which readings o

at rest, should met be used for this test as it does not allow the determination of th
after regulating the test flow rate for decreasing flow rates for combination meters.

Test method for the determination of change-over flow rates (ISO 4064-

MLR#9-1:2024, 7.2.3)

&£l £]

here the meters have an indicating device which is integral with-the body of the meter, g
the horizontally mounted meters shall be oriented with the indicating device positio
le, at least one of the horizontally mounted meters shallbé ‘oriented with the indicaf
sitioned at the bottom, and the remaining meters shalkbe oriented with the indicat

Uy direction

ke angle to
esponsible

tleast one
ned at the
ing device
ing device

] or at an

er than four meters are presented to test,"supplementary meters shall be taken from the basis

ination meter, the test method specified in 7.4.2.2.5.3, in which readings of the combination meter

ly for both
[ the meter
e error (of

Starti

a)

L £] . alo ot o 1 &l &£l 1 £] . Fa) . 4
15 TTUIID 4 TIOW TdiT UIdl IS5 1TSS U4l LT LIIdIIgTUVEL TIUW T dlT VXZ' LIICT TIUOW TdtlT 15

increased

in successive steps of 5 % of the assumed value of Q,, until flow rate Q,, is achieved as defined in
ISO 4064-1:2024|0IML R 49-1:2024, 3.3.6. The value of Q,, is taken as the average of the values of
indicated flow rate just before and just after change-over occurs.

b)

Starting from a flow rate that is greater than the change-over flow rate Q,;, the flow rate is decreased

in successive steps of 5 % of the assumed value of Q,; until flow rate Q,; is achieved as defined in
ISO 4064-1:2024|0IML R 49-1:2024, 3.3.6 . The value of Q,; is taken as the average of the values of
indicated flow rate just before and just after change-over occurs.

Complete the test report in ISO 4064-3:2024|OIML R 49-3:2024, 4.5.2.

© IS0 2024 - All rights reserved
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7.4.4 Testprocedure

a) Determine the intrinsic errors (of indication) of a water meter (in the measurement of the actual
volume), for at least the following flow rates, the error at each flow rate being measured three times for
1), 2) and 5) and twice for the other flow rate ranges:

1) Qqto1,1Q4;
2) Q,to1,1Q,
3) 0,33 x(Q;+Q3)t0 0,37 x (Q; + Q3);
4) 0,67 x (@, +Q3) t0 0,74 x (Q; + Q3);
5) 0pQ;toQs3;
6) 0,p5Q,to Q4
Three| measured values are always required for 1), 2) and 5), since it is at these/flow rat¢s that the
repeatability is calculated.
b) and for combination meters:
1) 0,B5Q,;to 0,95Q,;
2) 1,p50,,to 1,150Q,,.
c) Testthe water meter without its supplementary devices attachéd (if any).
d) During a test, hold all other influence factors at reference conditions.
e) Measyre the errors (of indication) at other flow rates if the shape of the error curve indicatgs that the
MPE may be exceeded.
f) Calculate the relative error (of indication) for each flow rate in accordance with Annex B.
g) Complete the test reportin ISO 4064-3:2024|0IML R 49-3:2024, 4.5.3.
Where the initial error curve is close to the maximum permissible error at a point other than at Q};, @, or Qs,
if this errqr is shown to be typical of the meter type, the body responsible for type approval may choose to
define an 3dditional flow rate for vetification to be included in the type approval certificate.

It is recommmended that the chapdcteristic error curve for each water meter be plotted in ternps of error

against fl
evaluated,

The metet
temperatu

shall apply.

w rate, so that thie/general performance of the water meter over its flow rate rar

shall be tested at the reference temperature(s) given in 4. Where there are two
res, thetests shall be done at both temperatures. The MPE appropriate to the test te

7.4.5 Adceptance criteria

a)

ge can be

reference
mperature

The relative errors (of indication) observed for each of the flow rates shall not exceed the maximum

permissible errors given in ISO 4064-1:2024|OIML R 49-1:2024, 4.2.2 or 4.2.3. If the error observed on
one or more meters is greater than the maximum permissible error at one flow rate only, then if only
two results have been taken at that flow rate, the test at that flow rate shall be repeated; the test shall be
declared satisfactory if two out of the three results at that flow rate lie within the maximum permissible
error and the arithmetic mean of the results for the three tests at that flow rate lies within the maximum
permissible error.

b)
range

(Qq to Q,), the water meter shall meet the requirements of 10.1.4, list item b).

© IS0 2024 - All rights reserved
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¢) The standard deviation for 7.4.4 a) 1), 2) and 5) shall not exceed one-third of the maximum p
errors given in ISO 4064-1:2024|0IML R 49-1:2024, 4.2.2 or 4.2.3.

ermissible

d) The following equation for the calculation of the (population) standard deviation shall be used:

1¢ 2
5=/~ 2 (En(i) ~Em) 6)
i=1

where

S Population standard deviation

Raolaods Laf s 2 43 aY £ £] £ :
Em(l) IN\NCIallvC TITUIL LUl lllull,cll,lUllJ dl 11UV 1 dLlT1
E Average relative error (of indication) at flow ratei
m

n Number of tests

7.4.6 Interchange test on all types of cartridge meters and meters with exchangeable metrological

modules (ISO 4064-1:2024|0IML R 49-1:2024, 7.2.7)

7.4.6.1 bject of the test

that the cartridge meters or meters with exchangeable-netrological modules are ins
ce of connection interfaces produced in series productioh.

To confir
the influey

7.4.6.2 Preparation

Two cartrjdge meters or exchangeable metrological m@dules and five connection interfaces ar
from the number of meters presented for approval.

htching of a cartridge meter with a connection interface or an exchangeable metrologi
with a copnection interface, respectively, shall ' be checked prior to test. Moreover, the match
required rharking on a cartridge meter or@n‘exchangeable metrological module and a connectio
shall be checked. Adaptors are not permitted.

Correct m

7.4.6.3 est procedure

a) Two cartridge meters or exchangeable metrological modules shall be tested in five connection
of evel'y compatible interface type, resulting in 10 accuracy curves for each type of compatiblg
The tgst flow rates shall'be in accordance with the specifications in 7.4.4.

b) During a test, held all other influence factors at reference conditions.

c) Calculate therelative error of indication for each flow rate in accordance with Annex B.

ensitive to

e selected

ral module
ing of the
h interface

interfaces
» interface.

d) Completeithe testreportin ISO 4064-3:2024|0IML R 49-3:2024, 4.5.4.

7.4.6.4 Acceptance criteria

a) All accuracy curves shall be positioned within the MPE at all times.

b) Error variation within the five tests shall be within 0,5 times MPE if standard connection interfaces are
being used, within 1,0 times MPE if identical connection interfaces with identical connection dimensions
to the standard interfaces but with different body shapes and flow patterns (valve meter and tap meter

connection interfaces) are being used.

© IS0 2024 - All rights reserved
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7.5 Water temperature test (ISO 4064-1:2024|0IML R 49-1:2024, 4.2.8)

7.5.1 Object of the test

To measure the effects of water temperature on the errors (of indication) of a meter.

7.5.2 Preparation

Apply the installation and operational requirements specified in 7.4.2.

7.5.3 Test procedure

Measure t
10°C+£5°
All otheri

Measure t
maximum

C for temperature classes T30 to T180 and 30 °C3§EC for temperature classes T30/70't
nfluence factors are maintained at reference conditions.

he error (of indication) of at least one meter at flow rate @, with the inlet telperature
admissible temperature (MAT) (ISO 4064-1:2024|0IML R 49-1:2024, Table1) of the m{

tolerance

o

f 95€C and all other influence factors maintained at reference conditions.

a) Calculate the relative error (of indication) for each inlet water temperatuie in accordance wit

b) Comp

7.5.4 Ad

The relatiy

7.6 Ove|

ete the test report in ISO 4064-3:2024|0IML R 49-3:2024, 4.5/5.

ceptance criteria

re error (of indication) of the meter shall not exceedthe applicable maximum permissib

rload water temperature test (ISO 4064-1:2024|0IML R 49-1:2024, 7.2.5)

7.6.1 Object of the test

e error (of Indication) of at least one meter at rlow rate QZ with the inlet temperatyre held at

b T30/180.

held at the
bter with a

h Annex B.

le error.

To verify [that a meter's performance is-hot affected after exposure to an elevated, overlgad, water
temperature, as required in ISO 4064-1:2024|0IML R 49-1:2024, 7.2.5.

This test only applies to meters withra MAT = 50 °C.

7.6.2 Pryeparation

Apply the Installation and-operational requirements specified in 7.4.2.

The test is|to be perferined on at least one meter.

7.6.3 Test procedure

a) Exposgthe meter to a flow of water at the reference flow rate at a temperature of MAT +10 °C # 2,5 °C for

a period of 1 h after the meter has reached temperature stability.

b)
9
d)
e)

Calcul

ate the relative error (of indication) in accordance with Annex B.

Complete the test reportin ISO 4064-3:2024|0IML R 49-3:2024, 4.5.5.

7.6.4 Acceptance criteria

a) The meter functionality with regard to volume totalization shall remain unaffected.

© IS0 2024 - All rights reserved
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b) Additional functionality, as indicated by the manufacturer, shall remain unaffected.

c¢) The error (of indication) of the meter shall not exceed the applicable MPE.

7.7 Water pressure test (ISO 4064-1:2024|0OIML R 49-1:2024, 4.2.8)

7.7.1 Object of the test

To measure the effects of internal water pressure on the errors (of indication) of a meter.

7.7.2 Preparation

The instal

7.7.3 T¢

Measure t
at 0,03 MP

a) Durin

b) Calcul

ation and operational requirements speciiied in 7.4.Z shall apply.

st procedure

ne error (of indication) of at least one meter at a flow rate of Q, with the inletpressure |
a (0,3 bar) ( 35%) and then at the maximum admissible pressure (MAP){ 910% ).

b each test, all other influence factors shall be maintained at reference)conditions.

ate the relative error (of indication) for each inlet water pressuré.in accordance with Aj

c) Complete the test reportin ISO 4064-3:2024|0IML R 49-3:2024, 4:5:6.

7.74 Ad

The relatiy

7.8 Rev

ceptance criteria

re errors (of indication) of the meter shall not exece€d the applicable maximum permissi

prse flow test (ISO 4064-1:2024|0IMLR 49-1:2024, 4.2.7)

781 O

To verify
flow occur

A meter w|

A meter W
flow. The ¢
metrologig

A meterw
to the appl
measuren
metrologig

!

ject of the test

at a meter satisfies the requirement of ISO 4064-1:2024|0OIML R 49-1:2024, 4.2.7 wh
S.

hich is designed to measure'reverse flow shall record the reverse flow volume accurate

hich allows reverse flow, but which is not designed to measure it, shall be subjected
errors shall subsequently be measured for forward flow, to check that there is no degf
al performance.caused by reverse flow.

hich is designed to prevent reverse flow (e.g. by means of an integral non-return valve) i

held firstly

hnex B.

ble error.

en reverse

ly.

to reverse
adation in

subjected

ication ¢f the maximum admissible pressure of the meter applied to the outlet connection and the

ent errers are subsequently measured for forward flow to ensure that there is no degi
al.performance caused by the pressure acting on the meter.

adation in

7.8.2 Preparation

The installation and operational requirements specified in 7.4.2 shall apply.

7.8.3 Test procedure

7.8.3.1 Meters designed to measure reverse flow

a) Measure the error (of indication) of at least one meter at each of the following reverse flow rate ranges:

1) Ql to 111Q1:

© IS0 2024 - All rights reserved
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2) Q,to1,1Q,;
3) 0,9Q; to Qs.

b) During each test, all other influence factors shall be maintained at reference conditions.

¢) Calculate the relative error (of indication) for each flow rate in accordance with Annex B.

d) Complete the test reportin ISO 4064-3:2024|0IML R 49-3:2024, 4.5.7.2.

e) In addition, the following tests shall be carried out with the application of reverse flow: pressure loss
test 7.9, flow disturbance test 7.10, and durability test 7.11.

7.8.3.2

a) Subjedt the meter to a reverse flow of 0,9Q; for 1 min.

b) Measyre the error (of indication) of at least one meter at the following forward flow'rate rang
1) Q]to1,1Q4;
2) Qjto1,1Q,

3) 0,pQ;to Q3.
¢) During each test, all other influence factors shall be maintained at.feference conditions.
d) Calculate the relative error (of indication) for each flow ratein accordance with Annex B.

e) Complete the testreportin ISO 4064-3:2024|0IML R 49-3:2024, 4.5.7.3.

7.8.3.3

a) Meterp which prevent reverse flow should be subjected to the maximum admissible press
reverde flow direction for 1 min.

b) Check|that there is no significant leak past the valve.

c) Measyre the error (of indication) oftiatleast one meter in the following forward flow rate rang
1) Q]to1,1Q4;
2) Qjto1,1Q,

3) 0,pQ;to Q3.
d) During each test,\all other influence factors shall be maintained at reference conditions.
e) Calculate therelative error (of indication) for each flow rate in accordance with Annex B.

f) Completethe test reportin ISO 4064-3:2024|0IML R 49-3:2024, 4.5.7.4.

M tesiomred q

Meters which prevent reverse flow

ure in the

es:

7.8.4 Acceptance criteria

In the tests specified in 7.8.3.1, 7.8.3.2 and 7.8.3.3, the relative error (of indication) of the meter shall not
exceed the applicable maximum permissible error.

7.9 Pressure loss test (ISO 4064-1:2024|0IML R 49-1:2024, 6.5)

7.9.1 Object of the test

To determine the maximum pressure loss through a water meter at any flow rate between @ and Q5. To
verify the maximum pressure loss is less than the maximum value acceptable for the pressure loss class of

© IS0 2024 - All rights reserved
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the meter (see ISO 4064-1:2024|0IML R 49-1:2024, Table 4). The pressure loss is defined as the pressure lost
by the flowing fluid passing through the water meter under test, the water meter consisting of the meter,
associated manifolds (for concentric meters) and connections, but excluding the pipework making up the
test section. The test is required for forward flow and where appropriate for reverse flow (see 7.8.3.1).

7.9.2 Equipment for pressure loss test

The equipment needed to carry out pressure loss tests consists of a measuring section of pipework
containing the water meter under test and means for producing the stipulated constant flow rate through the
meter. The same constant flow rate means as that employed for the measuring of the errors (of indication),

specified i

The upstr

n 7.4.2, is generally used for pressure-loss tests.

cam and downstream pipp ]nngfhc, with their end connections and pressure fnpping

, plus the

water met

Pressure f{
measuring
point. Tap
than or eq
holes shal
pipe. The |
into the in

A single p
data, four
plane. The
at the pipe
Figure 1.

er under test, constitute the measuring section.

appings of similar design and dimensions shall be fitted to the inlet and oftlet pi
section. Pressure tappings should be drilled at right angles to the pipe wall jat the a
pings should not be more than 4 mm or less than 2 mm in diameter. If thelpipe diam
hal to 25 mm, the tappings should be as close to 2 mm in diameter as pogsible. The diamn

joles drilled through the pipe wall shall be free from burrs at the edges where they bred
et and outlet pipe bores. Edges shall be sharp with neither a radiushor a chamfer.

ressure tapping may be provided and would be suitable fof/most tests. To provide m
or more pressure tappings can be fitted around the pipe,circumference in each me
e would be interconnected by means of tee-shaped conneéctors to give a true mean stati
cross-section. The design of a triple-tee arrangement.is'shown, for example, in ISO 5167

Guidance ¢n the design of pressure tappings is given in Ahnex G.

The meter
downstres
diameter 1
that of the

The upstré
pipe. The

should be
entrance t
of the met
least 10D ¢
and at leas

shall be installed in accordance with the' manufacturer’s instructions and the ups
m connecting pipes in contact withxthe water meter shall have the same interng
hatched to the relevant meter connection. A difference in the diameter of the connecting
meter may result in an incorrect-measurement.

bam and downstream pipes should be round and of smooth bore to minimize pressure

positioned a distance df at least 10D, where D is the internal pipe diameter, downstr
p avoid errors being(introduced by the entry connection and be positioned at least 5D

lownstream of th® meter to allow pressure to recover following any restrictions within
t 5D upstreamof the end of the test section to avoid any effect of downstream fittings.

pes of the
bpropriate
bter is less
eter of the

remain constant for a distance of not less than two tapping diameters before breakipg into the

1k through

bre robust
hsurement
C pressure
-1:2003,[1

'ream and
I nominal
I pipes and

loss in the

minimum dimensions foyinstalling the tappings are shown in Figure 1. The upstream tapping

bam of the
upstream

br to avoid any errors introduced by the entry to the meter. The downstream tapping should be at

the meter
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da—  » 1 A p
®
2
[P f—"—=—+] A
L, L . L L

L Ly

Key

1 differential manometer L,>10D

2 wafer meter (plus manifold, for concentric meters) L, 25D

P, P, planes of the pressure tappings L; 210D

a Flow direction. L,25D

b Mepsuring section. where D is the internal diamefer of the pipe-work
Figure 1 — Pressure loss test: layout of measuring s€ction

These specifications give minimum lengths and longer lengths are acCeptable. Each group of pressure

tappings ip the same plane shall be connected by a leak-free tube{e one side of a differential pressure

measuring device, e.g. a differential pressure transmitter or manometer. Provision shall be made fpr clearing

air from the measuring device and connecting tubes. The maximum pressure loss shall be measu

maximum
of the met

7.9.3 Te

7.9.3.1 |

The meter

expanded uncertainty of 5 % of the maximum presstire loss acceptable for the pressur
br, with a coverage factor of k = 2.

st procedure

Determination of installed pressure lass

should be installed in the measuring section in the test facility. Flow is established

red with a
b loss class

and all air

purged from the test section. Adequate bdck pressure should be ensured at the downstreany pressure

tapping at
of 100 kP3
pressure t
temperatu
The flow 1
and fluid t
pressure |

the maximum flow rate Q3<As a minimum, a static pressure downstream of the meter
(1 bar) is recommended to avoid cavitation or air release. All air should be remove

re. While monitorjng the differential pressure, the flow should be varied between
ate showing the largest pressure loss, Q,, should be noted along with the measured pr¢
emperature. Normally Q, will be found to be equal to Q5. For combination meters, the
pss often ocelrsjust before Q.

Determination of pressure loss attributable to test section

roughness

test sectio

under test
1l from the

hppings and transmitter.connecting pipes. The fluid should be allowed to stabilize at thie required

), and Q.
bssure loss
maximum

his should

and le
pressure loss formulae. It may, however, be more effective to measure the pressure loss across the pipes. The

n can be rearranged as shown in Figure 2.

ngth between the tappings are known, the pressure loss may be calculated from

diameter,
standard

This is done by joining the upstream and downstream pipe faces together in the absence of the meter
(carefully avoiding joint protrusion into the pipe bore or misalignment of the two faces), and measuring the
pressure loss of the pipe measuring section for the specified flow rate.

The absence of the water meter will shorten the measuring section. If telescopic sections are not fitted on
the testrig, the gap may be filled by inserting downstream of the measuring section either a temporary pipe

of the sam

e length as the water meter, or the water meter itself.
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Measure the pressure loss for the pipe lengths at the previously determined flow rate Q,.

d —mM8M Ap1
T
WY
2
, f
RN o | [ —— — —¢ — — :..3_
Ly | Ly
L ; L
|

|

b
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Figure 2 — Pressure loss test
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7.9.4 Calculation of the actual Ap of a water meter

Calculate the pressure loss, Ap,, of the water meter at Q, by making the subtraction

Apt = Apm+p - App (7)
where

App.p 1s the measured pressure loss at @, with the meter in place;

Ap,, is the pressure loss measured without the meter at Q..

loss is not
pd at Q, by
reference fo the square law formula as follows:
2
1
Ath T A2 meeas [8)
Qmeas

where

Apg, is the calculated pressure loss at Q;

Apg, .. is the measured pressure loss at a flow rate Q.-
If the prespure loss is being measured across a combination metey; this formula only applies if the¢ condition
of the chapgeover device is the same at a flow rate of @, as it was at the measured flow rate. Nofe that the
pipe pressjure loss and the meter and pipe pressure loss shall’be corrected to the same flow rate [before the
meter pregsure loss Ap, is calculated.
Complete the testreportin ISO 4064-3:2024|0IML R 49-3:2024, 4.5.8. Note the water temperature, Ap,, and Q,.
7.9.5 Adceptability criteria
The pressiyire loss of the meter shall not excéed the maximum value acceptable for the pressure lgss class of
the meter pt any flow rate between Qand Q5 inclusive.
7.10 Flow disturbance tests-(ISO 4064-1:2024|0IML R 49-1:2024, 6.3.4)
7.10.1 Object of the tests
To verify that a meter{complies with the requirements of ISO 4064-1:2024|0IML R 49-1:2024, 6.3.4 for
forward flpw and where appropriate for reverse flow (see 7.8.3.1).
The effectls on the error (of indication) of a water meter of the presence of specified, commop types of
disturbed [flow upstream and downstream of the meter are measured.
NOTE Types 1 and 2 flow disturbers are used in tests to create left-handed (sinistrorsal) and right-handed

(dextrorsal) rotational velocity fields (swirl), respectively. The flow disturbance is of a type usually found downstream
of two 90° bends directly connected at right angles. A Type 3 disturbance device creates an asymmetric velocity
profile usually found downstream of a protruding pipe joint, single bend or a gate valve not fully opened.

7.10.2 Preparation

In addition to the installation and operational requirements specified in 7.4.2, the conditions specified in

7.10.3 shal

1 be applied.
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7.10.3 Test procedure

a) Using the flow disturbers of types 1, 2, and 3 specified in Annex H, determine the error (of indication)
of the meter at flow rates between @, and 1,1Q,, and between 0,9Q; and Q5, for each of the installation
conditions shown in Annex C.

b) During each test, all other influence factors shall be maintained at reference conditions.

c¢) Complete the test reportin ISO 4064-3:2024|0IML R 49-3:2024, 4.5.9.

Additional requirements follow.

1) For meters where the manufacturer has spec1f1ed mstallatlon lengths of stralght plpe ofat least 15 times
DN ups m-an M m al dia qo external
flow s ralghteners are allowed

2) When|a minimum straight pipe length of 5 times DN downstream of the meter is' speciffed by the
manufacturer, only tests 1, 3 and 5 shown in Annex C shall be performed.

3) Wher¢ meter installations with external flow straighteners are to be usedithe manufacfurer shall
specifly the straightener model, its technical characteristics and its position int the installatipn relative
to the|water meter.

4) Devicgs within the water meter having flow straightening functions\shall not be considerged to be a
“straightener” in the context of these tests.

5) Some types of water meter which have been proven to be unaffected by flow disturbances upgtream and
downsgtream of the meter may be exempted from this test by.the body responsible for type agproval.

6) The straight lengths upstream and downstream of thé<meter depend on the flow profile gensitivity
class ¢f the meter and shall be in accordance with 1S0-4064-1:2024|0IML R 49-1:2024, Tabl¢s 2 and 3,
respegtively.

7.10.4 Adceptance criteria

The relatiye error (of indication) of the metershall not exceed the applicable maximum permissible error for

any of the flow disturbance tests.

7.11 Durpability tests (ISO 4064-1:2024|0IML R 49-1:2024, 7.2.6)

7.11.1 Gedneral

During durability tests,<thé rated operating conditions of the meter shall be met. Where a cgmbination

meter consists of individual meters that have been previously approved, only the discontinuous cdmbination

meters (additional test) (see Table 1) is required. The testis required for forward flow and where appropriate
for reversg flow (se€’7.8.3.1).

The orientjation(s) of the meters under test shall be set with reference to the meter orientation(s) ¢laimed by

the manu

Pal = ER2FaN 2]

acrturcTt:

The same meters shall be submitted to the discontinuous and continuous tests.

7.11.2 Di

scontinuous flow test

7.11.2.1 Object of the test

To verify that a water meter is durable when subjected to cyclic flow conditions.

This test is applied only to meters with Q; < 16 m3/h and combination meters.
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The test consists of subjecting the meter to the specified number of starting and stopping flow rate cycles
of short duration, the constant test flow rate phase of each cycle being kept at the prescribed flow rate
throughout the duration of the test (see 7.11.2.3.2). For the convenience of laboratories, the test can be
divided up into periods of at least 6 h.

7.11.2.2 Preparation

7.11.2.2.1

Description of the installation

The installation consists of:

a)

a water supply (non-pressurized, pressurized tank; pump; etc.);

b) pipew

7.11.2.2.2
The meter

In additiox

prk.

Pipework

5 can be arranged in series or in parallel, or the two systems can be combiied.
to the meter(s), the piping system consists of:

w-regulating device (per line of meters in series, if necessary);

more isolating valves;

Ce for measuring the temperature of the water upstreaniof the meters;

s for checking the flow rate, the duration of cycles and‘the number of cycles;
w-interrupting device for each line of meters in‘series;

s for measuring pressure at the inlet and outlet.

s devices shall not cause cavitation phenomena or other types of parasitic wear of the ieter(s).

Precautions to be taken
(s) and connecting pipes shallbe suitably bled of air.

ariation during the repeated opening and closing operations shall be progressive, so as
mer.

Flow rate cycle
e cycle comprises the following four phases:

bd fremzero to the test flow rate;

bd-at constant test flow rate;

a) onefl
b) one oy
c) adevi
d) device
e) onefl
f) deviced
The varioy
7.11.2.2.3
The meter
The flow v
water hamn
7.11.2.2.4
A complet
a) aperi
b) aperi
9]

a period from the test flow rate to zero;

d) aperiod at zero flow rate.

7.11.2.3 Test procedure

7.11.2.3.1

General

to prevent

a) Before commencing the discontinuous durability test, measure the errors (of indication) of the meter(s)

as spe

cified in 7.4 and at the same flow rates as in 7.4.4.
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determination of the intrinsic errors (of indication) (7.4.2.2.7.5).

downstream of the meters high enough to prevent cavitation in the meters.

b)
9]
d)
e)
f)
specif
g)
h) Fore
error
i)
and I§
7.11.2.3.2

The relatiy
periods. T

7.11.2.3.3
The tolera

The tolera

7.11.2.3.4

The numb

7.11.2.3.5

The volum
and the to

Adjust the flow rate to within the specified tolerances.

Run the meter(s) at the conditions shown in Table 1.

dch flow rate, subtract the value of the intrinsic error (of indication) obtained at step 3

[of indication) obtained at step g).

Complete the test report in ISO 4064-3:2024|0IML R 49-3:2024, 4.5.10.1 for metés§ with Q;

0 4064-3:2024|0IML R 49-3:2024, 4.5.10.3 for combination meters.

Tolerance on flow rate

he meter(s) on test may be used to check the flow rate.

Tolerance on test timing
hce on the specified duration of each phase of the flow cycle shall not exceed +10 %.

nce on the total test duration shall not exceed®5 %.

Tolerance on the number of cycles

1 of cycles shall not be less than thatstipulated, but shall not exceed this number by mor

Tolerance on discharged volume

e discharged throughout the test shall be equal to half the product of the specified tes
fal theoretical duratien of the test (operating periods plus transient and stoppage periq

tolerance ¢f 5 %.

This preci
periods.

7.11.2.3.6

During the

fion can be obtained by sufficiently frequent corrections of the instantaneous flows and

Test readings

test, the following readings from the test rig shall be recorded at least once every 24 h

Mount the meters either singly or in groups in the test rig in the same orientations as those used in

During the tests, maintain the meters within their rated operating conditions and with the pressure

Following the discontinuous durability test, measure the final errors (of indication) of the meters as
ied in 7.4 and at the same flow rates as in 7.4.4.

) from the

< 16 m3/h

e variation of the flow values shall not exceed 10 % outside the opening, closing, andl stoppage

b than 1 %.

t flow rate
ds) with a

operating

period, or

once for everyshorterperiodif the testissodivided:

a)
b)
)
d)
e)
f)

line te

durati

line pressure upstream of the meter(s) under test;

line pressure downstream of the meter(s) under test;

mperature upstream of the meter(s) under test;

flow rate through the meter(s) under test;

on of the four phases of the cycle of the discontinuous flow test;

number of cycles;
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g) indicated volumes of the meter(s) under test.
Table 1 — Durability tests
Permanent Test Test water Number Time Time of | Duration
Temperature | flow rate flow- |temperature| Type of test fint f testat | of start-
class Q3 rate | ¢ B’C 4 50C p ofin ter- ol paus- |test flow| up and
m3/h test ™= rupts es rate | rundown
0,15 [Q3]
a .
Qs 20 Discontinuous | 100 000 155 155 s witha
<16 minimum
f1
T30 and T50 oS
0 20 LCantinaiian 100 1 -
\{4 \J GUIILITIUUUOS PUVAVANDY
16 Qs 20 Continuous — — 800t —
>
Q, 20 Continuous — — 200-h —
a .
Qs 50 Discontinuous | 100 000 15s 15s m?rﬁ’rlrsgr?l
<16 f1
All othdr : oS
temperatire 0,9 times Continuous — — 100 h —
classes Q4 MAT
Qs 50 Continuous 7 — 800 h —
>16 0,9 times .
Q, MAT Continuous — — 200 h —
Combinatlion 0>
meters (afldi- > 16 2 Q_ 20 Discontinuoeus 50000 15s 15s 3stobs
tional teqt)b x2
Combinatlion
meters (where
small mejter >16 09Q,4 20 Continuous — — 200 h —
has not bgen
pre-approyed)
2 [Qs] Is the number equal to the value of Q5 expfessed in m3/h.
b Where [a combination meter consists ofymeters that have been previously approved, only the discontinugus test for
combinatiofh meters (additional test) is requited. The specified temperature for tests for combination meters assumnes that the
meter is of dlass T30 or T50. If it were of pther classes, the reference temperature would be 50 °C.

7.11.2.4 Acceptance criteria-after discontinuous durability test

7.11.2.4.1

a) The variation.n the error curve shall not exceed 2 % for flow rates in the lower zone (Q; < Q
1 % fqr flow rates in the upper zone (Q, < Q < Q,). For the purpose of determining these req
the me¢anvalues of the errors (of indication) at each flow rate shall apply.

For accuracyclass 1 water meters

<Q,),and
lirements,

b)

7.11.2.4.2 For accuracy class 2 water meters

The curves shall not exceed a maximum error Iimit of:

*4 % for flow rates in the lower zone (Q; < Q < Q,); and

+1,5 % for flow rates in the upper zone (Q, < Q < Q,) for T30 meters; or

+2,5 % for flow rates in the upper zone (Q, < Q < Q,) for meters other than T30.

a) The variation in the error curve shall not exceed 3 % for flow rates in the lower zone (Q; < Q < Q,), or
1,5 % for flow rates in the upper zone (Q, < Q < Q,). For the purpose of determining these requirements,

the mean values of the errors (of indication) at each flow rate shall apply.
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The curves shall not exceed a maximum error limit of:
+6 % for flow rates in the lower zone (Q < @ < Q,); and
*2,5 % for flow rates in the upper zone (Q, < Q < Q,) for T30 meters; or

*3,5 % for flow rates in the upper zone (Q, < Q < Q,) for meters other than T30.

Continuous flow test

7.11.3.1 Object of the test

The test ¢
addition,
shall be s
can be div

7.11.3.2 |

7.11.3.2.1
The instal
a) awatg
b) pipew
7.11.3.2.2

In additiox

nsists of subjecting the meter to a constant flow rate of Q5 or Q, for a specified d
here the small meter of a combination meter has not been pre-approved, the'tombina
jected to a continuous flow test as shown in Table 1. For the convenience oflaboratori
ded up into periods of at least 6 h.

Preparation

Description of the installation
ation consists of:
r supply (non-pressurized or pressurized tank, punip;.etc.);

prk.

Pipework
to the meter(s) to be tested, the pipework comprises:
-regulating device;
more isolating valves;
Ce for measuring the wdter temperature at the meter inlet;
for checking the flowTate and duration of the test;

s for measuring)pressure at the inlet and outlet.

Precautions to be taken

a) aflow
b) one oy
c¢) adevi
d) mean;s
e) devics
The differ
7.11.3.2.3
The meter

aad co Aot acchall ba conie bl lad of o0

ent devices'shall not cause cavitation phenomena or other types of parasitic wear of the

rload flow

iration. In
ktion meter
bs, the test

meter(s).

oninac
o COoOTITIC et S pPrpto—STar ot-Surca oy orctroTrorT:

7.11.3.3 Test procedure

7.11.3.3.1
a)

General

specified in 7.4 and at the same flow rates as in 7.4.4.

b)

determination of the intrinsic error (of indication) tests (7.4.2.2.7.5).

Run the meter(s) at the conditions shown in Table 1.
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kN starting

d) Throughout the durability tests, the meter(s) shall be held within their rated operating conditions and
the pressure at the outlet of each meter shall be high enough to prevent cavitation.

e) After the continuous durability test(s), measure the errors (of indication) of the meter(s) as specified in
7.4 and at the same flow rates.

f) Calculate the relative error (of indication) for each flow rate in accordance with Annex B.

g) For each flow rate, subtract the error (of indication) obtained at step a) from the error (of indication)
obtained at step f).

h) Complete the test report in ISO 4064-3:2024|OIML R 49-3:2024, 4.5.10.2.

7.11.3.3.2] Tolerance on flow rate

The flow rpte shall be kept constant throughout the test at a predetermined level.

The relatiye variation of the flow rate values during each test shall not exceed +10 % (except whe

and stopping).

7.11.3.3.3| Tolerance on test timing

The speciffied duration of the test is a minimum value.

7.11.3.3.4) Tolerance on discharged volume

The volun]
specified ¢

7.11.3.3.5

During the
once for ey

a)
b)
)
d)
e)

water
water
water
flow r
indica
7.11.3.4 |

7.11.3.4.1

e indicated at the end of the test shall not be less than'that determined from the pro
est flow rate and the specified duration of the test,

Test readings

test, the following readings from the testrig shall be recorded at least once every 24 h
rery shorter period if the test is so divided:

pressure upstream of the meterf(s)under test;
pressure downstream of theumeter(s) under test;
temperature upstreamofithe meter(s) under test;
hte through the meter(s) under test;

ed volume of thé-meter(s) under test.
\cceptance(criteria after continuous durability test

For accuracy class 1 water meters

Huct of the

period, or

a) Thev

TTatfom I the erTor curve statt motexceed 2 96 for flow Tates I the fower zone (G713

<Q,),and

1 % for flow rates in the upper zone (Q, < Q < Q,). For the purpose of determining these requirements,
the mean values of the errors (of indication) at each flow rate shall apply.

b)

The curves shall not exceed a maximum error limit of:
+4 % for flow rates in the lower zone (Q; < Q < Q,); and
+1,5 % for flow rates in the upper zone (Q, < Q < Q,) for T30 meters; or

+2,5 % for flow rates in the upper zone (Q, < Q < Q,) for meters other than T30.
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7.11.3.4.2 For accuracy class 2 water meters

a) The variation in the error curve shall not exceed 3 % for flow rates in the lower zone (Q; < Q < Q,), and
1,5 % for flow rates in the upper zone (Q, < Q < Q,). For the purpose of determining these requirements,
the mean values of the errors (of indication) at each flow rate shall apply.

b) The curves shall not exceed a maximum error limit of:

— *6 % for flow rates in the lower zone (Q; < Q < Q,); and
— *2,5 % for flow rates in the upper zone (Q, < Q < Q,) for T30 meters; or
— 3,5 % for flow rates in the upper zone (Q, < Q < Q,) for meters other than T30.

7.12 Magnetic field testing

All water [meters where the mechanical components may be influenced by a static maghetiqd field (e.g.

equipped yith a magnetic coupling in the drive to the readout or with a magnet-driven pulse outgut) and all

meters with electronic components shall be tested to show that they are able to witlistand the influence of a

static magpnetic field.

This shall pe tested according to the provisions of 8.16.

7.13 Tests on ancillary devices of a water meter

7.13.1 Object of the test

To verify that a meter complies with the requirements in ISO4,064-1:2024|0IML R 49-1:2024, 4.3.p.

The followjing two types of test are required.

a) Wherg¢ ancillary devices can be attached temporarily to the meter, e.g. for testing or data trgnsmission
purpoges, the error of indication of the metef shall be measured with the ancillary device(§) fitted to
ensure that the errors of indication do not'éxceed the MPEs.

b) For pgrmanently fitted and temporatily fitted ancillary devices, the indications of volum¢ from the
ancillary device/s shall be checked\to-ensure that the readings do not differ from those of thle primary
indication.

7.13.2 Pryeparation

a) Apply|the installation and operational requirements specified in 7.4.2.

b) Tempgrary ancillaty devices shall be fitted either by the manufacturer or in accordancg with the
manufacturer’s instructions.

¢) Wherg¢ the output from a ancillary device is an electric signal consisting of a pulse stream jn which a
single|ptlse corresponds to a finite volume, the pulses may be totalled on an electronic totalizer which,
when commrected;Tras o >iguiﬁLau'L ifirerceomrtheetectricat >igudl.

7.13.3 Test procedure

ry indicating device.

a)

with 7.4.4.
b)

prima
)

Complete the test report in ISO 4064-3:2024|OIML R 49-3:2024, 4.5.12.
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7.13.4 Acceptance criteria

a)

applicable maximum permissible error.

b)

The error (of indication) of the meter with the temporary ancillary device fitted shall not exceed the

For both permanent and temporarily fitted ancillary devices, the volume indications from the ancillary

device(s) shall not differ from those of the visual display by more than the value of the verification scale
interval.

7.14 Environmental testing

Depending on the meter technology and construction, there are appropriate levels of testing to meet

environmental conditions The relevant tests specified in Clause 8 and 1SQ 4064-1:2024|0IMI. R

49-1:2024,

Annex A s
purely me

7.15 Software evaluation

The releva
water met

8 Perfd

8.1 General requirements (ISO 4064-1:2024|0OIML R 49-1:2024, A.1)

8.1.1 Oy

This claus
function a
appropriaf

These per
separable

hall be applied as appropriate. It is specified in 8.1.8 that these tests do not apply to|
Chanical construction.

nt evaluation methods specified in Annex I shall be applied as appropriate’to software-
ers. These evaluation methods do not apply to meters of purely mechanical constructio

)rmance tests related to influence factors and disturbances

rerview

e defines the performance tests which are intended to verify that water meters pe|

e, the reference conditions for determining the intrinsic error.

formance tests are additional to the'tests specified in Clause 7 and apply to complete
parts of a water meter, and, if required, to ancillary devices. The tests are required de

the envir

constructin or design as specified in.8:1.8.

When the gffect of one influence quantity is being evaluated, all other influence quantities are to
the reference conditions (see Clause 4).

The type ¢
Clause 7, u

8.1.2 Enq

Foreach p4g

mental or electromagnetic class of meter as specified in 8.1.2 and 8.1.3 and the typ

valuation tests §pecified in this clause may be carried out in parallel with the tests s
sing examples‘of the same model of the water meter, or its separable parts.

vironmental classification

rfermancetest, typicaltestconditionsareindicated; they correspond tothe mechanicala

meters of

controlled
n.

rform and

5 intended in a specified environment and;dfider specified conditions. Each test indicaftes, where

meters, to
ending on
e of meter

be held at

pecified in

hd climatic

environmg

ntal conditions to which water meters are exposed: see ISO 4064-1:2024|0IML R 49-1:

p024, A.2.

8.1.3

Electromagnetic classification

Water meters with electronic devices are divided into two electromagnetic environmental classes: E1 for
instruments operating in protected areas; and E2 for instruments operating in areas without any special
protection. See ISO 4064-1:2024|0IML R 49-1:2024, A.3.

8.1.4 Reference conditions (ISO 4064-1:2024|0IML R 49-1:2024, 7.1)

Reference

conditions are listed in Clause 4.
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These reference conditions should only be applied if no reference conditions are specified by a relevant
regional or national standard designed to meet specific conditions. If specified by such a standard, then the

criteria co

ntained therein should be applied.

8.1.5 Test volumes for measuring error (of indication) of a water meter

Some influence quantities should have a constant effect on the error of indication of a water meter and not a
proportional effect related to the measured volume.

In other tests, the effect of the influence quantity applied to a water meter is related to the measured volume.
In these cases, in order to be able to compare results obtained in different laboratories, the test volume for
measuring the error of indication of the meter shall correspond to that delivered in 1 min at the overload

flow rate

However, s

possible ti

8.1.6 In

Dry heat, ¢

the perfor

also influe

There are

a)

meter

condit

b)

Option a) i

8.1.7 R¢
The follow

be applied
a)
b)
9
d)
e)
f)
g)
h)
i)

initial

state

The nj

A simy
tests 4§
normg

precol

any de

f

severitydevels, values of the influence factor and duration of exposure;

7T

ome tests may require more than 1 min, in which case they shall be carried out-inth
hne, taking into consideration the measurement uncertainty.

fluence of the water temperature (ISO 4064-1:2024|0IML R 49-1:2024;-A.5)

old, and damp heat tests are concerned with measuring the effects ofambient air temp
mance of the meter. However, the presence of the measurement transducer, filled with Y
nce heat dissipation in electronic components.

fwo options for the testing.

eter has water passing through it at the reference flowate and the error (of indicat
is measured with the electronic parts and the measurément transducer subjected to thg
ions.

lation of the measurement transducer is used for testing all electronic components. Thesd
hall replicate the effects caused by the presence of water for those electronic devices
lly attached to the flow sensor, and the referénce conditions shall be applied during the t

s recommended.

quirements for environmental tests

ing requirements are associated with the environmental tests and the relevant I[EC st
are listed in the appropriate subclauses of this part of ISO 4064|0OIML R 49:

nditioning of the edquipment under test (EUT);
viations in thé procedure from the relevant IEC standard;

measurements;

thetEUT during conditioning;

e shortest

erature on
water, may

ion) of the

» reference

simulated
which are
ests.

indards to

measurements required and/or the loading during conditioning;
recovery of the EUT;
final measurements;

acceptance criteria for the EUT passing a test.

Where no IEC standard exists for a specific test, the essential requirements for the test are given in this part

of ISO 406

4|0OIML R 49.
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8.1.8 Equipment under test (ISO 4064-1:2024|0IML R 49-1:2024, 7.2.12.3)

8.1.8.1 General

For the purpose of testing, the EUT shall be categorized as one of the cases, A to E, according to the technology
specified in 8.1.8.2 to 8.1.8.5 and the following requirements shall apply:

Case A

Case B

Case C

No performance test (as mentioned in this subclause) is required.

The EUT is the complete meter or combined meter: the test shall be carried out with water flowing

in the volume or flow sensor and the meter operating as designed.

'T‘l-\n E‘IIT 1cthn v ciirn st oo A g (i Al di AL O3 cancax

st shall be

Case D

Case E

The body
meters haj

8.1.8.2 ]

a) Then

b) Then

in the|

9

tha flo ol . +ha +
T CIICITIICTO S U T CIITCTIC CrarrotroaceT \Alnunuulnls tHe-TroWw—-otr—vortdie SCITSUT ) —orrc—g

carried out with water flowing in the volume or flow sensor and the meter operating\ag

The EUT is the electronic calculator (including the indicating device) or the ancillary
test shall be carried out with water flowing in the volume or flow sensor and the meter]
s designed.

The EUT is the electronic calculator (including the indicating device) orthe ancillary devi
may be carried out with simulated measurement signals without waterin the volume or f

Fesponsible for type approval may apply an appropriate category, A to E, for approval
ing technology which is not included in 8.1.8.2 to 8.1.8.5.

Positive displacement meters and turbine water meters

eter is not fitted with electronic devices:

easurement transducer and the electronic caleulator including the indicating device ar
same housing:

The measurement transducer is separate.from the electronic calculator, but not fitted witl}

onic devices:

The njeasurement transducer is separate from the electronic calculator, and fitted with eled

devices:

Hucer and simulatign ef the measurement signals is not possible:

Hucer and simulation of the measurement signals is possible:

Electromagnetic water meters

lectronic calculator including the indicating device is separate from the measuremengt

ectronic calculator including the indicating device is separate from the measuremenjt

designed.
levice: the
operating
ce: the test

OW sensor.

testing of

Case A

h

Case B

n
Case A

Case C

Case D

Case E

easurement transducer and the electronic calculator including the indicating device are

same housing:

ow sensor, consisting only of the pipe, the coil and the two meter electrodes, is without

any additional electronic devices:

The measurement transducer including the flow sensor is separate from the electronic calcu-

lator and in one housing:

electn]
d)

tronig
e) Thee

trans
f) The ¢

trans
8.1.8.3 1
a) Them

in the
b) The fl
0)
d)

The electronic calculator including the indicating device is separate from the measurement

transducer and simulation of the measurement signals is not possible:
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e) The electronic calculator including the indicating device is separate from the measurement
transducer and simulation of the measurement signals is possible: CaseE

8.1.8.4 Ultrasonic water meters, Coriolis water meters, fluidic water meters

a) The measurement transducer and the electronic calculator including the indicating device are
in the same housing: Case B

b) The measurement transducer is separate from the electronic calculator and fitted with elec-
tronic devices: Case C

c¢) The electronic calculator including the indicating device is separate from the measurement
transflucer and simulation of the measurement signals is not possible: Case D

e) The e]ectronic calculator including the indicating device is separate from the measurement
transflucer and simulation of the measurement signals is possible: Case E

8.1.8.5 Ancillary devices

a) The apcillary device is part of the water meter, a part of the measurementtransducer or
part af the electronic calculator: CasgsAto E

b) The ancillary device is separate from the meter, but not fitted with(electronic devices: Casg A

c¢) The ancillary device is separate from the meter, a simulation of the input signals is not
possible: Cas¢ D

d) Theancillary device is separate from the meter, a simuldtion of the input signals is possible:Cas¢ E

8.1.9 De¢termination of required tests

Apply the flow chart in Figure 3 to determine which tests are required.
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Start selection
Data line tests

Start selection
power supply tests

Electronics
inside EUT

No E-tests

8.11
8.12
OIML D 11:2023,
Table 31

OIML D 11:2023)
Table 37

OIML D 11:2023,
Table 38

B J
wered

N

Battery

replaceable

D 11:2023,
ble 39

( AND

Figure 3 +— Flow chart to determine the tests required in 8.5 and 8.8 to 8.15. Some test refer to OIML
D11:2023

8.2 Drylheat (non-condénsing) (ISO 4064-1:2024|0IML R 49-1:2024, A.5)

8.2.1 Object of the test

To verify that a water meter complies with the provisions of ISO 4064-1:2024|0IML R 49-1:2024, 4.2, during
the applicgtion efthigh ambient temperatures as in ISO 4064-1:2024|0OIML R 49-1:2024, Table A.1.

8.2.2 Prieparation

Follow the test arrangements specified in IEC 60068-2-2.
Guidance on testing arrangements is given in IEC 60068-3-1[2] and IEC 60068-1[31.

8.2.3 Test procedure (in brief)
a) No pre-conditioning is required.

b) Measure the error (of indication) of the EUT at the reference flow rate and at the following test
conditions:

1) atthe reference air temperature of 20 °C + 5 °C, before conditioning the EUT;
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2) atan air temperature of 55 °C * 2 °C, after the EUT has been stabilized at this temperature for a

n the flow

edin 7.4.2
est meters
with two

period of 2 h;
3) atthe reference air temperature of 20 °C £ 5 °C, after recovery of the EUT.

¢) Calculate the relative error (of indication) for each test condition in accordance with Annex B.

d) During the application of the test conditions, check that the EUT is functioning correctly.

e) Complete the test reportin ISO 4064-3:2024|OIML R 49-3:2024, 4.6.1.

Additional requirements follow.

f) If the measurement transducer is included in the EUT, and it is necessary to have water i
sensof, the water temperature shall be held at the reference temperature.

g) When|measuring the errors (of indication), the installation and operational conditions-specif
shall e followed and the reference conditions shall be applied unless otherwise spécified. Tj
not mprked "V" shall be mounted with the flow axis in the horizontal orientatigh. Meter§
reference temperatures are only tested at the lower reference temperature.

8.2.4 Adceptance criteria

During thg application of the test conditions:

a) all the functions of the EUT shall operate as designed;

b) the rqlative error (of indication) of the EUT, at the test conditions, shall not exceed the

permi

8.3 Colq (ISO 4064-1:2024|0OIML R 49-1:2024, A\5)

8.3.1 Object of the test

To verify t
the applic:

8.3.2 Pi

Follow the

Guidance ¢n testing arrangemeénts is given in IEC 60068-3-1(2] and IEC 60068-1[31.

5sible error of the upper flow rate zone (see 1ISO 4064-1:2024|0IML R 49-1:2024, 4.2).

hat a water meter complies with thé provisions of ISO 4064-1:2024|0IML R 49-1:2024,
ition of low ambient temperaturesias in ISO 4064-1:2024|0IML R 49-1:2024, Table A.1.

eparation

testing arrangements-specified in IEC 60068-2-1.

st proceduré (in brief)
pre-cendition the EUT.

re-the error (of indication) of the EUT at the reference flow rate and at the ref

maximum

1.2, during

erence air

B e
Irdaturvc.

(environmental class B) for a period of 2 h.

-25°C + 3 °C (environmental classes O and M) or +5 °C £ 3 °C (environmental class B).

the reference air temperature.

833 Te

a) Dono

b) Measy
tempe

9]

d)

e)

f)

g)

During the application of the test conditions, check that the EUT is functioning correctly.
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Stabilize the air temperature at either =25 °C * 3 °C (environmental classes O and M) or +5 °C + 3 °C

Measure the error (of indication) of the EUT at the reference flow rate at an air temperature of either

After recovery of the EUT, measure the error (of indication) of the EUT at the reference flow rate and at

Calculate the relative error (of indication) for each test condition in accordance with Annex B.
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h) Complete the test reportin ISO 4064-3:2024|0IML R 49-3:2024, 4.6.2.

Additional requirements follow.

a)

temperature.

b)

If it is necessary to have water in the flow sensor, the water temperature shall be held at the reference

When measuring the errors (of indication), the installation and operational conditions specified in 7.4.2

shall be followed and the reference conditions shall be applied unless otherwise specified. Test meters
not marked "V" shall be mounted with the flow axis in the horizontal orientation. Meters with two

refere

nce temperatures are only tested at the lower reference temperature.

8.3.4 Acceptance criteria

During the
a) allthse

b) the re
permi

8.4 Dan

8.4.1 Object of the test

To verify
5.1.1), aft
ISO 4064-

8.4.2 Pr
Follow the

Guidance

8.4.3 Te

Follow th¢
EUT, and
IEC 60068

The test p1
a) Pre-cd

b) Expos
upper

application of the stabilized test conditions:
functions of the EUT shall operate as designed; and

lative error (of indication) of the EUT, at the test conditions, shall notreXceed the
5sible error of the upper flow rate zone (ISO 4064-1:2024|0IML R 49-1:2024, 4.2).

1p heat, cyclic (condensing) (ISO 4064-1:2024|0IML R 49:1:2024, A.5)

that a water meter complies with the provisions\of ISO 4064-1:2024|0OIML R
br applying conditions of high humidity, combinedy'with cyclic temperature chay
:2024|0IML R 49-1:2024, A.5.

eparation
testing arrangements specified in IEC 60068-2-30.

dn testing arrangements is given in [EC 60068-3-4.

st procedure (in brief)

b requirements for the performance of the test equipment, conditioning and recov|
exposure of the EUT-to cyclic temperature changes under damp heat conditions sj
-2-30 and [EC 60068:344.

ogram consists'of steps a) to g).

ndition th&EUT.

maximum

49-1:2024,
ges as in

ery of the
pecified in

e the EUT to cyclic temperature variations between the lower temperature of 25 °C + 3
temperature of 55 °C * 2 °C (environmental classes O and M) or 40 °C * 2 °C (environ

°C and the
ntal class

B). Majintain the relative humidity above 95 % during the temperature changes and during the phases at
low temperature, and at 93 % * 3 % at the upper temperature phases. Condensation should occur on the

EUTd

uring the temperature rise.

The 24 h cycle consists of:

1) te
2) te
3)

mperature rise over 3 h;

mperature maintained at upper value until 12 h from the start of the cycle;

30 min being such that the lower value would be reached in 3 h;
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mperature maintained at lower value until the 24 h cycle is completed.

the EUT to recover.

After recovery, check that the EUT is functioning correctly.

Measure the error (of indication) of the EUT at the reference flow rate.

ate the relative error (of indication) in accordance with Annex B.

Complete the test report in ISO 4064-3:2024|0IML R 49-3:2024, 4.6.3.

Additional requirements follow.

h)
i) The st
EUT a
i) When
shall 1
not m
refere
8.44 Ac
After the g
a) allthse
b) either

The p¢wer supply to the EUT shall be switched off during steps a) to c).

abilizing period before and recovery after the cyclic exposure shall be such thatall p
e within 3 °C of their final temperature.

measuring the error (of indication), the installation and operational conditions specif
e followed and the reference conditions shall be applied unless otherwise specified. T|
arked "V" shall be mounted with the flow axis in the horizontal erientation. Meter§
hce temperatures are only tested at the lower reference temperature:

ceptance criteria
pplication of the disturbance and recovery:
functions of the EUT shall operate as designed;

the difference between any indication before the test and the indication after the tes

exceed one-half of the maximum permissible errorin the upper flow rate zone or the EUT s

and ad

t upon a significant fault, in compliance with1SO 4064-1:2024|0IML R 49-1:2024, Anne

8.5 Power supply variation (ISO 4064-1{2024|0IML R 49-1:2024, A.5)

851 W,
1:2024|0}

8.5.1.1 ¢

To verify

frequency,
deviationg
ISO 4064-

8.5.1.2 ]

hter meters powered by direct AC or by AC/DC converters (ISO 4064-
ML R 49-1:2024, A.5)

Dbject of the test

that electronic detrices which operate at a nominal value of mains voltage, U, at
Jrom complylwith the provisions of ISO 4064-1:2024|0IML R 49-1:2024, 4.2, du
of the AC_(single-phase) mains power supply, applied in accordance with the requi
[:2024|0IML R 49-1:2024, A.5.

Preparation

arts of the

ed in 74.2
est meters
with two

t shall not
hall detect
K B.

a nominal
fing static
ements of

Follow the Testing arrangements specitied in IEC 61000-4-11, IEC 61000-2-1, IEC 61000-2-2; IEC
and IEC 60654-2.

8.5.1.3 Test procedure (in brief)

while the EUT is operating under reference conditions.

a)
b)
Un
)
f nom +

2 %.
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61000-4-1,

Expose the EUT to power voltage variations and subsequently to power supply frequency variations,

Measure the error (of indication) of the EUT during the application of the upper mains voltage limit,
om + 10 % (single voltage).

Measure the error (of indication) of the EUT during the application of the upper mains frequency limit,
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d) Measure the error (of indication) of the EUT during the application of the lower mains voltage limit,
Uoom — 15 % (single voltage).

e) Measure the error (of indication) of the EUT during the application of the lower mains frequency limit,
foom — 2 %.

f) Calculate the relative error (of indication) for each test condition in accordance with Annex B.

g) Check thatthe EUT is functioning correctly during the application of each power supply variation.

h) Complete the test reportin ISO 4064-3:2024|0IML R 49-3:2024, 4.6.4.2.

Additional requirements follow.

a) During the measurement of the error (of indication), the EUT shall be subjected to the refefence flow
rate (]SO 4064-1:2024|0IML R 49-1:2024, 7.1).

b) When[measuring the errors (of indication), the installation and operational conditions specifijed in 7.4.2
shall he followed and the reference conditions shall be applied unless otherwise $pecified. Test meters
not mprked "V" shall be mounted with the flow axis in the horizontal orientation. Meterd with two
referepce temperatures are only tested at the lower reference temperature.

8.5.1.4 cceptance criteria

During the application of the influence factor:

a) all the functions of the EUT shall operate as designed;

b) the rdlative error of indication of the EUT, at the test conditions, shall not exceed the [maximum
permigsible error of the upper flow rate zone (see 1SO,4064-1:2024|0IML R 49-1:2024, 4.2).

8.5.2 ter meters powered by external DC voltage or by primary DC batteries (ISO 4064-

1:2024|0IML R 49-1:2024, A.5)

8.5.2.1 bject of the test

To verify [that a water meter complies with the provisions of ISO 4064-1:2024|0OIML R 49-1:2024, 4.2

during static deviations of the DC pdwer supply voltage, applied in accordance with the requirements of

[SO 4064-1:2024|0IML R 49-1:2024, A’5.

8.5.2.2 Preparation

At the time¢ of publicatiof, no references to IEC standards for test methods can be given.

8.5.2.3 Test praocedure

a) Exposk the EUT to power voltage variations, while the EUT is operating under reference conditions.

b) Measure theerrortof imdication)of the EYT, during theapplicationr of the maximmurnr operating voltage

of the battery, as specified by the water meter supplier, for a battery or the DC voltage at which the EUT
has been manufactured to automatically detect high-level conditions for an external DC supply.

¢) Measure the error (of indication) of the EUT, during the application of the minimum operating voltage
of the battery, as specified by the water meter supplier, for a battery or the DC voltage at which the EUT
has been manufactured to automatically detect low-level conditions for an external DC supply.

d) Calculate the relative error (of indication) for each test condition in accordance with Annex B.

e) Checkthat EUT is functioning correctly during the application of each power supply variation.

f) Complete the test reportin ISO 4064-3:2024|0IML R 49-3:2024, 4.6.4.3.
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Additional requirements follow.
g) During the measurement of the error (of indication) the EUT shall be subjected to the reference flow rate.

h) When measuring the errors (of indication), the installation and operational conditions specified in 7.4.2
shall be followed and the reference conditions shall be applied unless otherwise specified. Test meters
not marked "V" shall be mounted with the flow axis in the horizontal orientation. Meters with two
reference temperatures are only tested at the lower reference temperature.

8.5.2.4 Acceptance criteria

During the application of the voltage variations:

a) all thgfunctions of the EUT shall operate as designed;

b) the rdlative error (of indication) of the EUT at the test conditions shall not exceed the [maximum
permitsible error of the upper flow rate zone (see ISO 4064-1:2024|0IML R 49-1:2024; 4:2).

8.5.3 Inferruption in battery supply

8.5.3.1 bject of the test

To verify that a water meter complies with the requirements in ISO 4064<1:2024|OIML R 49-1:20p4, 5.2.4.3,
during reglacement of the supply battery.

This test only applies to meters utilizing a replaceable battery supply.

8.5.3.2 Test procedure

a) Ensurp that the meter is operational.

b) Remoye the battery for a period of 1 h and then reconnect it.
c) Interrpgate the functions of the meter.

d) Complete the section reference ISO  4064-1:2024|0IML R  49-1:2024, p.24 in
[SO 4()64-3:2024|0IML R 49-3:2024, 4:4.2.2.

8.5.3.3 Acceptance criteria
After the dpplication of the tésbconditions:
a) all the functions of the)EUT shall operate as designed;

b) the value of thetotalization or the stored values shall remain unchanged.

8.6 Vibration (random) (ISO 4064-1:2024|0IML R 49-1:2024, A.5)

8.6.1 Object of the test

To verify that a water meter complies with the provisions of ISO 4064-1:2024|0IML R 49-1:2024, 5.1.1, after
the application of random vibrations (see ISO 4064-1:2024|0IML R 49-1:2024, Table A.1).

This test is applicable only to meters for mobile installations (environmental class M).

8.6.2 Preparation

Follow the testing arrangements specified in IEC 60068-2-64 and I[EC 60068-2-47.
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8.6.3 Test procedure (in brief)

Mount the EUT on a rigid fixture by its normal mounting means, such that the gravitational force acts in

the same direction as it would in normal use. However, if the gravitational effect is insignificant, and the

is not marked "H" or "V", the EUT may be mounted in any position.

perpendicular axes in turn, for a period of at least 2 min per axis.

exceed one-half-of the maximum permissible error in the upper flow rate zone or the EUT s

a)
meter
b)
c) Allow
d) Exami
e)
f)
g) Comp
Additional
h) Whersg
the di
i)
j)  Durin
— Tq
— ad
— A
k) When
specif]
specif
Meter
8.6.4 Ad
After the g
a) all fun
b) either
and ag
8.7 Mec

The ppwer supply to the EUT is switched off during steps a), b) and.c).

the EUT a period for recovery.

ne the EUT for correct functioning.

ete the test reportin ISO 4064-3:2024|0OIML R 49-3:2024, 4.6.5.

requirements follow.

e the flow sensor is included in the EUT, it shall not be filled with water during the apj
sturbance.

b the application of the vibrations the following conditions'shall be met:
tal RMS level: 7 m/s?;

celeration spectral density (ASD) level 10 Hz to,20-Hz: 1 m2/s3;
bD level 20 Hz to 150 Hz: -3 dB/octave.

measuring the errors (of indication), ©of the EUT, the installation and operational
ed in 7.4.2 shall be followed and the reference conditions shall be applied unless
ed. Test meters not marked "V" skiall’be mounted with the flow axis in the horizontal o
5 with two reference temperatures are only tested at the lower reference temperature.

ceptance criteria
pplication of the vibrations and recovery:
ctions of the EUT-shall operate as designed;

the differeriee-between any indication before the test and the indication after the teg

t uponsassignificant fault, in compliance with ISO 4064-1:2024|OIML R 49-1:2024, Anne

hanical shock (ISO 4064-1:2024|0IML R 49-1:2024, A.5)

Apply random vibrations over the frequency range of 10 Hz to 150 Hz to the EUT, in three, mutually

lication of

conditions
otherwise

rientation.

t shall not
hall detect
x B.

8.7.1 Object of the test

To verify that a water meter complies with the provisions of ISO 4064-1:2024|0IML R 49-1:2024, 5.1.1, after
the application of the mechanical shock test (dropping on to face) as in ISO 4064-1:2024|0IML R 49-1:2024,

Table A.1.

This test is applicable only to meters for mobile installations (environmental class M).

8.7.2 Preparation

Follow the testing arrangements specified in [EC 60068-2-31 and IEC 60068-2-47.
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8.7.3 Test procedure (in brief)

conditions
ot marked
reference

t shall not

a) The EUT shall be placed on a rigid, level surface in its normal position of use and tilted towards one
bottom edge until the opposite edge of the EUT is 50 mm above the rigid surface. However, the angle
made by the bottom of the EUT and the test surface shall not exceed 30°.

b) Allow the EUT to fall freely on to the test surface.

c) Repeatsteps a) and b) for each bottom edge.

d) Allow the EUT a period for recovery.

e) Examine the EUT for correct functioning.

f) Measyre the error (of indication) of the EUT at the reference flow rate.

g) Calculate the relative error (of indication) in accordance with Annex B.

h) Complete the test reportin ISO 4064-3:2024|0IML R 49-3:2024, 4.6.6.

Additional requirements follow.

i)  Wherg¢ the flow sensor is part of the EUT, it shall not be filled with water duiring the application of the
disturpance.

ii) The power supply to the EUT shall be switched off during steps a),°b), and c).

iii) When| measuring the errors (of indication) of the EUT, the ‘installation and operational
specifijed in 7.4.2 shall be followed and the reference conditions shall be applied. Test meters n
"V" shall be mounted with the flow axis in the horizental orientation. Meters with two
tempgratures are only tested at the lower reference temperature.

8.7.4 Adceptance criteria

After the dpplication of the disturbance and recovery:

a) all thefunctions of the EUT shall operate\as designed;

b) either|the difference between any ‘indication before the test and the indication after the teq

exceed one-half of the maximum ‘permissible error in the upper flow rate zone or the EUT s

and ad

t upon a significant fault,in compliance with ISO 4064-1:2024|OIML R 49-1:2024, Anne

8.8 AC mains voltage dips, short interruptions and voltage variations (ISO 4064-

1:2024/|(

IML R 49-1:2024, A.5)

881 O

ject of the test

Toverify thatamains powered water meter complies with the provisionsof [ISO4064-1:2024|0IMLR
5.1.1, duyifig the application of short-time, mains voltage interruptions and reductig

hall detect
x B.

19-1:2024,
ns as in

[SO 4064-1:2024]0IML R 49-1:2024, Table A.T.

8.8.2 Preparation

Follow the

testing arrangements specified in IEC 61000-4-11, IEC 61000-6-1, and IEC 61000-6-2.

8.8.3 Test procedure (in brief)

8.8.3.1 Voltage interruptions

a) Measure the error (of indication) of the EUT before applying power reduction test.

© IS0 2024 - All rights reserved
43


https://standardsiso.com/api/?name=21b384b47a7c975732fd8f4f99ef27c5

ISO 4064-2:2024(en)

b) Measure the error (of indication) of the EUT during the application of at least 10 voltage interruptions.

c) Calculate the relative error (of indication) for each test condition in accordance with Annex B.

d) Subtractthe error (of indication) of the meter measured before applying the power reductions from that
measured during the application of the power reductions.

e) Examine the EUT for correct functioning.

f) Complete the test report in ISO 4064-3:2024|OIML R 49-3:2024, 4.6.7.

Additional requirements follow.

generator is used which is suitable to reduce the amplitude of the AC mains voltage fo

r a defined

g) Atest
periog
h) The pq
i) Voltag
the EU
j) Voltag
durati

of time.
brformance of the test generator shall be verified before connecting the EUT.

e interruptions are applied throughout the period required to measure the error (of inc
T.

e interruptions: the supply voltage is reduced from its nominal value; ¥/ to zero volt:

nom’
on stated in Table 2.

Table 2 — Voltage interruptions

ication) of

ige, for the

Reduction to: 0%

Duration: 250 cycles (50 Hz)
300 cycles (60 Hz)

k) Voltag
1) Eachi
voltag
m) The n
betwe

measu
n) Durin
0) When

shall &

not m
refere

p) When
initiat

e interruptions are applied in groups of 10.

hdividual voltage interruption is initiated,ferminated and repeated at zero crossings of
e.

ains voltage interruptions are reépeated at least 10 times with a time interval of at
en each group of interruptions. This sequence is repeated throughout the durat
rement of the error (of indication) of the EUT.

b the measurement of the error (of indication) the EUT shall be subjected to the referencq

measuring the errers-(of indication), the installation and operational conditions specif
e followed and the reference conditions shall be applied unless otherwise specified. Tj
arked "V" shall\be mounted with the flow axis in the horizontal orientation. Meter§
hce temperatures are only tested at the lower reference temperature.

the EUT\is designed to operate over a range of supply voltage, voltage interruptior
ed fromithe mean voltage of the range.

the supply

least 10 s
on of the

e flow rate.

edin 7.4.2
est meters
with two

1s shall be

8.8.3.2

L ld o | e
Ultdgt ITUUtuUvliS

a) Measure the error (of indication) of the EUT before applying power reduction test.

b) Measure the error (of indication) of the EUT during the application of at least 10 voltage reductions with
an interval of atleast 10 s.

c) Calculate the relative error (of indication) for each test condition in accordance with Annex B.

d) Subtractthe error (of indication) of the meter measured before applying the power reductions from that
measured during the application of the power reductions.

e) Examine the EUT for correct functioning.
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f) Complete the test report in ISO 4064-3:2024|0IML R 49-3:2024, 4.6.7.
Additional requirements follow.

g) A test generator is used which is suitable to reduce the amplitude of the AC mains voltage for a defined
period of time.

h) The performance of the test generator shall be verified before connecting the EUT.

i) Voltage reductions are applied throughout the period required to measure the error (of indication) of
the EUT.

j) Voltage reductions: the supply voltage is reduced from nominal voltage to the stated percentage of the
nominal vn]fqu forthe duration stated-in Table 3

Table 3 — Voltage reductions

Test Testa Testb Test c

Reduction to: 0% 0% 70 %
Duration: 0,5 cycles 1 cycle 25 cycles (50 Hy)
30 cycles (60 HE)

k) Voltage reductions are applied in groups of 10.

1) Each individual voltage reduction is initiated, terminated and répgated at zero crossings of the supply

s between
nent of the

b flow rate.

ifled in 7.4.2
est meters
4 with two

e initiated

pperate as

[ the short

reference

- d g < rate zone

(see ISO 4064 1 2024|OIML R 49 1 2024 4 2) or the EUT shall detect and act upon a 51gn1f1cant fault in
compliance with ISO 4064-1:2024|0IML R 49-1:2024, Annex B.

8.9 Bursts on signal lines (ISO 4064-1:2024|0IML R 49-1:2024, A.5)

8.9.1 Object of the test

To verify that a water meter containing electronics and provided with input/output (I/0) and communication
ports (including its external cables) complies with the provisions of ISO 4064-1:2024|OIML R 49-1:2024,
5.1.1, under conditions where electrical bursts are superimposed on [/O and communication port as in
ISO 4064-1:2024|0IML R 49-1:2024, Table A.1.
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8.9.2 Preparation

Follow the testing arrangements specified in [EC 61000-4-4 and IEC 61000-4-1.

8.9.3 Test procedure (in brief)

a) Measure the error (of indication) of the EUT before applying the electrical bursts.

b) Measure the error (of indication) of the EUT during the application of bursts of transient voltage spikes,
of double exponential waveform.

¢) Calculate the relative error (of indication) for each test condition in accordance with Annex B.

d) Subtrgcrtheerror (of iIndication) o afmeasured
during the application of the bursts.

e) Examine the EUT for correct functioning.

f) Complete the test report in ISO 4064-3:2024|OIML R 49-3:2024, 4.6.8.

Additional requirements follow.

g) Aburgt generator shall be used with the performance characteristics as.specified in the cited|standard.

h) The characteristics of the generator shall be verified before connegting to the EUT.

i) Each ppike shall have an amplitude (positive or negative)_of”0,5 kV for environmental class E1
instruments or 1 kV for environmental class E2 instruments\(see 8.1.3), phased randomly, yith a rise
time df 5 ns and a half amplitude duration of 50 ns.

i) The biirst length shall be 15 ms and the burst repetition rate shall be 5 kHz.

k) The injection network on the mains shall containblocking filters to prevent the burst energy from being
dissippted in the mains.

1) For the coupling of the bursts into the.[/Q and communication lines, a capacitive coupling clamp as
defingd in the standard shall be used.

m) The dyiration of the test shall not bé\ess than 1 min for each amplitude and polarity.

n) During the measurement of the error (of indication) the EUT shall be operated at the referencg flow rate.

0) When| measuring the erfer’(of indication), the installation and operational conditions of the EUT,
specifjed in 7.4.2, shall-be followed and the reference conditions shall be applied unless [otherwise
specifijed. Test metefs not marked "V" shall be mounted with the flow axis in the horizontal ofientation.
Meterp with two reference temperatures are only tested at the lower reference temperature.

8.9.4 Adceptance criteria

a) After fheapplication of the disturbance, all the functions of the EUT shall operate as designed.

b) The difference between the relative error of indication, obtained during the application of the bursts and
that obtained at the same flow rate before the test, under reference conditions, shall not exceed one-half
of the maximum permissible error in the upper flow rate zone. (see ISO 4064-1:2024|0IML R 49-1:2024,
4.2) or the EUT shall detect and act upon a significant fault in compliance with ISO 4064-1|OIML R 49-1,
Annex B.
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8.10 Bursts (transients) on AC and DC mains (ISO 4064-1:2024|0OIML R 49-1:2024, A.5)

8.10.1 Object of the test

To verify that the EUT containing electronics and powered by AC or DC mains voltage, complies with
the provisions of ISO 4064-1:2024|0OIML R 49-1:2024, 5.1.1, under conditions where electrical bursts are
superimposed on the mains voltage as in ISO 4064-1:2024|0IML R 49-1:2024, Table A.1.

8.10.2 Preparation

Follow the testing arrangements specified in [EC 61000-4-4 and IEC 61000-4-1.

8.10.3 Test procedure (in brief)

a) Measyre the error (of indication) of the EUT before applying the electrical bursts.

b) Measyre the error (of indication) of the EUT during the application of bursts of transiént volt

of do

le exponential waveform.

c¢) Calculate the relative error (of indication) for each test condition in accordance with Annex B

d) Subtract the error (of indication) of the meter measured before applying:the bursts from that
during the application of the bursts.

e) Examine the EUT for correct functioning.

f) Comp
Additional
g) Aburs
h) The c}
i) Eachsg

or 2 kY
a half

ete the test report in ISO 4064-3:2024|0IML R 49-3:2024, 4.6.9.
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Meters with two reference temperatures are only tested at the lower reference temperature.

8.10.4 Acceptance criteria

a) After the application of the disturbance, all the functions of the EUT shall operate as designed.

b) The difference between the relative error of indication, obtained during the application of the
bursts and that obtained at the same flow rate before the test, under reference conditions,
shall not exceed one-half of the maximum permissible error in the upper flow rate zone (see
ISO 4064-1:2024|0IML R 49-1:2024, 4.2) or the EUT shall detect and act upon a significant fault in
compliance with ISO 4064-1:2024|0OIML R 49-1:2024, Annex B.
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8.11 Electrostatic discharge (ISO 4064-1:2024|0OIML R 49-1:2024, A.5)

8.11.1 Object of the test

To verify that a water meter complies with the provisions of ISO 4064-1:2024|0OIML R 49-1:2024, 5.1.1 during
the application of direct and indirect electrostatic discharges as in ISO 4064-1:2024|OIML R 49-1:2024,
Table A.1.

8.11.2 Preparation

Follow the testing arrangements specified in [EC 61000-4-2.

8.11.3 Test procedure (in brief)
a) Measyre the error (of indication) of the EUT before applying the electrostatic discharges.

b) Chargpa 150 pF capacitor by means of a suitable DC voltage source, then dischargethe‘capacitpr through
the EUT by connecting one terminal of the supporting chassis to earth and the other via a 330/ resistor
to surfaces of the EUT which are normally accessible to the operator.

c¢) The fdllowing conditions shall be applied:

1) inkclude the paint penetration method, if appropriate;

2) for each contact discharge, a voltage of 6 kV shall be applied;
3) for each air discharge, a voltage of 8 kV shall be applied;

4) fof direct discharges, the air discharge method shallbe used where the manufacturer has declared
a foating to be insulating;

5) atleach testlocation, atleast 10 direct discharges shall be applied at intervals of at least 10[s between
discharges, during the same measurementor simulated measurement;

6) forindirectdischarges, a total of 10.discharges shall be applied on the horizontal coupling plane and
a total of 10 discharges for each of.the various positions of the vertical coupling plane.

d) Measyre the error (of indication)efithe EUT during the application of electrostatic dischargeg.
e) Calculate the relative error (ofindication) for each test condition in accordance with Annex B

f) Determine if the significant fault has been exceeded by subtracting the error (of indicatjon) of the
meter| measured before&applying the electrostatic discharges from that measured after applying the
electrpstatic discharges.

g) Examine the EUT for correct functioning.

h) Completethetest reportin ISO 4064-3:2024|0IML R 49-3:2024, 4.6.10.

i)  When measuring the error (of indication) the EUT shall be subjected to the reference flow rate.

j) When measuring the error (of indication), the installation and operational conditions specified in 7.4.2
shall be followed and the reference conditions shall be applied unless otherwise specified. Test meters
not marked "V" shall be mounted with the flow axis in the horizontal orientation. Meters with two
reference temperatures are only tested at the lower reference temperature.

k) In cases where a specific meter design is expected to be no less susceptible to disturbances at zero flow
rate than if operated at the reference conditions for flow rate, the body responsible for type approval
shall be free to choose a flow rate of zero during the electrostatic discharge test.

1) For EUT not equipped with an earth terminal, the EUT shall be fully discharged between discharges.

© IS0 2024 - All rights reserved
48


https://standardsiso.com/api/?name=21b384b47a7c975732fd8f4f99ef27c5

ISO 4064-2:2024(en)

m) Contact discharge is the preferred test method. Air discharges shall be used where contact discharge
cannot be applied.

1) Direct application

In the contact discharge mode to be carried out on conductive surfaces, the electrode shall be in contact
with the EUT.

In the air discharge mode on insulated surfaces, the electrode is moved towards the EUT and the
discharge occurs by spark.

2) Indirect application
The discha the EUT.

8.11.4 Adceptance criteria

a) After the application of the disturbance, all the functions of the EUT shall operate as designed.

b) The difference between the relative error (of indication), obtained during‘the applicatjon of the
electrpstatic discharges and that obtained before the test, at the same-flow rate, under| reference
conditlions, shall not exceed one-half of the maximum permissible erreriin the upper flow| rate zone
(see I§0 4064-1:2024|0OIML R 49-1:2024, 4.2) or the EUT shall detect and act upon a significgnt fault in
compliance with ISO 4064-1:2024|0IML R 49-1:2024, Annex B.

c) For tepts at zero flow rate, the water meter totalization shall ngt.change by more than the vplue of the
least dignificant digit of the indicating device.

8.12 Radjiated electromagnetic fields (ISO 4064-1:2024|0IML R 49-1:2024, A.5)

8.12.1 Object of the test

To verify that a water meter complies with the'provisions of ISO 4064-1:2024|0IML R 49-1:2024, 5.1.1,

during the application of radiated electromagnetic fields as in ISO 4064-1:2024|0IML R 49-1:2024{ Table A.1.

8.12.2 Preparation

Follow thejtesting arrangements spécified in [EC 61000-4-3 or IEC 61000-4-20. However, the test|procedure

specified fn 8.12.3 is a modified procedure applicable to integrating instruments which tqtalize the

measurangl.

8.12.3 Test procedure{inbrief)

a) Measyre the inthinsic error (of indication) of the EUT at reference conditions before applying the
electrpmagnetiefield.

b) Apply[théelectromagnetic field in accordance with the requirements of 1) to o) in the following.

c) Startanew measurement of the error (of indication) for the EUT.

d) Step the carrier frequency until the next carrier frequency (see Table 4) is reached in accordance with
requirements of o) in the following.

e) Stop the measurement of the error (of indication) for the EUT.

f) Calculate the relative error (of indication) of the EUT in accordance with Annex B.

g) Calculate the fault by subtracting the intrinsic error (of indication) from step a) from the error (of
indication) from step f). Determine whether the fault is a significant fault.

h) Change the polarization of the antenna.
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Examine the EUT for correct functioning.
Repeat steps b) to i).
Complete the test report in ISO 4064-3:2024|0IML R 49-3:2024, 4.6.11.

Additional requirements follow.

D)

p)
q)

The EUT, and its external cables of at least 1,2 m length, shall be subjected to radiated electr

omagnetic

fields at field strengths of either 3 V/m for environmental class E1 instruments or 10 V/m for
environmental class E2 instruments (see 8.1.3).In accordance with IEC 61000-4-3 or [EC 61000-4-20,
the frequency range for this radiated electromagnetic fields test is 26 MHz to 3 GHz, or 80 MHz to 3 GHz

when the test for frequencies in the lower range in 8.13 is applicable.

The tgst is performed as several partial scans with a vertical antenna and several partial 's¢
horizdntal antenna. Recommended start and stop frequencies for each scan are listed inTabl
be carfried out according to IEC 61000-4-3 or [EC 61000-4-20.

Each iptrinsic error (of indication) is determined by commencing at a start frequency and te
when the next highest frequency of Table 4 is reached.

During each scan, the frequency shall be changed in steps of 1 % of the actual frequency
next frequency in Table 4 is reached. The dwell time at each 1 % stepshall be identical. Ho
dwell time shall be equal for all carrier frequencies in the scan and shall be sufficient for the
exercised and able to respond at each frequency.

The eqfror (of indication) measurements shall be carried out with all of the scans listed in Tab]

When|measuring the error (of indication), the EUT shall be'subjected to the reference flow rat

When|measuring the error (of indication), the installation and operational conditions specif
shall he followed and the reference conditions shallbe applied unless otherwise specified. Tj
not mprked "V" shall be mounted with the flow*axis in the horizontal orientation. Meters
referepce temperatures are only tested at thedower reference temperature.

If a specific meter design is expected:fo'be no less susceptible to radiated electromagn
specifijed in 8.12 at zero flow rate than)if operated at the reference conditions for flow rate
responsible for type approval shall be free to choose a flow rate of zero during the electq
susceptibility test.

Table 4 — Start and'stop carrier frequencies (Radiated electromagnetic fields)

ans with a
b 4. Test to

rminating

- until the
wever, the
EUT to be

e 4.
e.

ed in 74.2
est meters
with two

etic fields
, the body
omagnetic

MHz MHz MHz MHz
26 160 600 2500
40 180 700 3000
60 200 800
80 250 934
100 350 1000
120 400 1400
144 435 2000
150 500 2400

a

NOTE Break points are approximate.

8.12.4 Acceptance criteria

a) After the application of the disturbance, all the functions of the EUT shall operate as designed.

b) The difference between the relative error (of indication) measured during the application of each

carrier frequency band and that obtained at the same flow rate before the test, under
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conditions, shall not exceed one-half of the maximum permissible error in the upper flow rate zone
(see ISO 4064-1:2024|0OIML R 49-1:2024, 4.2) or the EUT shall detect and act upon a significant fault in
compliance with ISO 4064-1:2024|0IML R 49-1:2024, Annex B.

¢) During tests applied at zero flow rate, the water meter totalization shall not change by more than the
value of the least significant digit of the indicating device
8.13 Conducted electromagnetic fields (ISO 4064-1:2024|0IML R 49-1:2024, A.5)

8.13.1 Object of the test

To verify compliance with the provisions of ISO 4064-1:2024|0OIML R 49-1:2024, 5.1.1, during the application

of conducted efectromagnetic fields as in 150 4064-1:2024{0TML R 49-1:202%, Table A.1.

Meters not having at least one conducting cable or port (for power supply or signals) that Can  cpuple with

the equipment providing the disturbing RF field are exempt from this test.

8.13.2 Preparation

Follow thejtesting arrangements specified in I[EC 61000-4-6. However, the test(procedure specified in 8.13.3

is a modified procedure applicable to integrating instruments which totalize‘the measurand.

8.13.3 Test procedure (in brief)

a) Measyre the intrinsic error (of indication) of the EUT at reference conditions before applying the
electrpmagnetic field.

b) Apply[the electromagnetic field in accordance with thexéquirements of j) to n) in the following.

¢) Start 3 new measurement of the error (of indication)for the EUT.

d) Step the carrier frequency until the next carrier frequency (see Table 5) is reached in accordance with
the refjuirements of n) in the following.

e) Stop the measurement of the error (of indication) for the EUT.

f) Calculate the relative error (of indication) of the EUT in accordance with Annex B.

g) Calculate the fault by subtracting the intrinsic error (of indication) from step a) from the¢ error (of
indication) from step f). Detéermine whether the fault is a significant fault.

h) Examine the EUT for correct functioning.

i) Complete the test réport in ISO 4064-3:2024|0OIML R 49-3:2024, 4.6.12.

ither 3 V
ronmental

class E2 instruments (see 8.1.3).

k) The frequency range for this conducted electromagnetic fields test is 0,15 MHz to 80 MHz in accordance
with IEC 61000-4-6.

1) Recommended start and stop frequencies for each scan are listed in Table 5.

m) Each intrinsic error (of indication) is determined by commencing at a start frequency and terminating
when the next highest frequency of Table 5 is reached.

n) During each scan, the frequency shall be changed in steps of 1 % of the actual frequency, until the

next frequency in Table 5 is reached. The dwell time at each 1 % step shall be identical. However, the
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dwell time shall be equal for all carrier frequencies in the scan and shall be sufficient for the EUT to be
exercised and able to respond at each frequency.

o) The error (of indication) measurements shall be carried out with all of the scans listed in Table 5.

p) When measuring the error (of indication), the EUT shall be subjected to the reference flow rate.

q) When measuring the error (of indication), the installation and operational conditions specified in 7.4.2
shall be followed and the reference conditions shall be applied unless otherwise specified. Test meters
not marked "V" shall be mounted with the flow axis in the horizontal orientation. Meters with two
reference temperatures are only tested at the lower reference temperature.

r) If a specific meter design is expected to be no less susceptible to conducted electromagnetic fields
speciffedinm8: i it , the body
responsible for type approval shall be free to choose a flow rate of zero during the electrfomagnetic
susceptibility test.

Table 5 — Start and stop carrier frequencies (Conducted electromagnetic fields)
MHz MHz MHz MHz
0,15 1,1 7,5 50
0,30 2,2 14 80
0,57 39 30

a  NOTE Break points are approximate.

8.13.4 Adceptance criteria

a) After the application of the disturbance, all the functions of the EUT shall operate as designed.

b) The djfference between the relative error (of .imdication) measured during the applicatign of each
carrief frequency band and that obtained at-the same flow rate before the test, under| reference
condiffions, shall not exceed one-half of the maximum permissible error in the upper flow rat¢ zone (see
ISO 4(064-1|0IML R 49-1, 4.2) or the EUT shall detect and act upon a significant fault in complliance with
ISO 4064-1|OIML R 49-1, Annex B.

¢) During tests applied at zero flow_rate, the water meter totalization shall not change by morje than the
value pf the least significant digit'of the indicating device.

8.14 Surges on signal, data\and control lines (ISO 4064-1|0IML R 49-1, A.5)

8.14.1 O:[iect of the test

To verify thata watermeter complies with the requirementsin ISO 4064-1|0IMLR49-1,5.1.1, underonditions

where ele¢tricalstirges are superimposed on I/0 and communication ports as in ISO 4064-1|OIML R 49-1,

Table A.1.

8.14.2 Preparation

Follow the

testing arrangements specified in IEC 61000-4-5.

8.14.3 Test procedure (in brief)

a)
b)

Measure the error (of indication) of the EUT before applying the surges.

The surges have to be applied line to line and line(s) to earth. When testing line to earth, the test voltage

shall be applied successively between each of the lines and earth, if there is no other specification.

)

Measure the error (of indication) of the EUT after the application of surge transient voltages.
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Calculate the relative error (of indication) for each condition.

after the application of the surges.

f)
g)

Examine the EUT for correct functioning.

Complete the test reportin ISO 4064-3:2024|0IML R 49-3:2024, 4.6.13.

Additional requirements follow.

Subtract the error (of indication) of the meter measured before applying the surges from that measured

h) A surge generator shall be used with the performance characteristics as specified in the cited standard.
The test consists of exposure to surges for which the rise time, pulse width, peak values of the output
Voltag I/r‘nrrnnf on highl/]nv\r imppdanr‘n load and minimum time interval hetween twag successive
pulsed are defined in the cited standard.

i) The characteristics of the generator shall be verified before connecting the EUT.

j)  The tgst pulses shall be continuously applied during the measuring time.

k) This test is only applicable for environmental class E2, for which the surge tharsient voltagq on line to
line is|1 kV, and on line to earth is 2 kV.

NOTE Dn unbalanced lines, the test on line to earth is normally undertaken With primary protection.

1) Thistgstisapplicable to long signal lines (lines longer than 30 m erthose lines partially or fully installed
outside the buildings regardless of their length).

m) Atleast three positive and three negative surges shall be applied.

n) During the measurement of the error (of indication) the EUT shall be subjected to the referenc¢ flow rate.

0) When|measuring the error (of indication), the installation and operational conditions specified in 7.4.2
shall he followed and the reference conditions shall be applied unless otherwise specified. Test meters
not mprked "V" shall be mounted with thexfléw axis in the horizontal orientation. Meterq with two
referepce temperatures are only tested atthe lower reference temperature.

8.14.4 Adceptance criteria

a) After the application of the disturbance, all the functions of the EUT shall operate as designed.

b) The difference between the)relative error of indication obtained after the application of|the surge
transipent voltages and-that obtained before the test shall not exceed one-half of the [maximum

permissible error in thi€upper flow rate zone (see ISO 4064-1|OIML R 49-1, 4.2) or the EUT s
and adt upon a signifieant fault in compliance with ISO 4064-1|OIML R 49-1, Annex B.

8.15 Surges on. A€ and DC mains power lines (ISO 4064-1:2024|0IML R 49-1:2024, A

8.15.1 Object of the test

hall detect

5)

To verify that a water meter complies with the requirements in ISO 4064-1:2024|OIML R 49-1:2024,

5.1.1, under conditions where electrical surges are superimposed on the mains voltage as in
ISO 4064-1:2024|0IML R 49-1:2024, Table A.1.

8.15.2 Preparation

Follow the

testing arrangements specified in IEC 61000-4-5.

8.15.3 Test procedure (in brief)

a) Measure the error (of indication) of the EUT before applying the surge transient voltages.
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b) Ifnot otherwise specified, the surges have to be applied synchronized to the voltage phase at the zero-
crossing and the peak value of the AC voltage wave (positive and negative).

c) The surges have to be applied line to line and line(s) to earth. When testing line to earth the test voltage
shall be applied successively between each of the lines and earth, if there is no other specification.

d) Measure the error (of indication) of the EUT after the application of surge transient voltages.

e) Calculate the relative error (of indication) for each condition.

f)  Subtract the error (of indication) of the meter measured before applying the surges from that measured
after the application of the surges.

g) Examinethe EUT for correct anr‘h'nning

h) Complete the test reportin ISO 4064-3:2024|0IML R 49-3:2024, 4.6.14.

Additional requirements follow.

a) A surge generator shall be used with the performance characteristics as specifiedin the cited standard.
The tgst consists of exposure to surges for which the rise time, pulse width,\peak values of the output
voltage/current on high/low impedance load and minimum time intenval between two successive
pulsed are defined in the cited standard.

b) The characteristics of the generator shall be verified before conneeting the EUT.

c¢) The tgst pulses shall be continuously applied during the measuring time.

d) This test is only applicable for environmental class E2, forzwhich the surge transient voltagq on line to
line is|1 kV, and on line to earth is 2 kV.

e) OnACmains supply lines atleast three positive and three negative surges shall be applied syn¢hronously
with AC supply voltage in angles 0°, 90°, 180° and.270°.

f)  On D({power lines, at least three positive andthree negative surges shall be applied.

g) Duringthe measurement of the error (ofindication) the EUT shall be subjected to the referenc¢ flow rate.

h) When|measuring the error (of indication), the installation and operational conditions specified in 7.4.2
shall e followed and the reference’conditions shall be applied unless otherwise specified. Test meters
not mprked "V" shall be mounted with the flow axis in the horizontal orientation. Meterq with two
reference temperatures aregnly tested at the lower reference temperature.

8.15.4 Adceptance criteria

a) After the application of the disturbance, all the functions of the EUT shall operate as designed.

b) The djfference>between the relative error of indication obtained after the application of|the surge
transipnt<voltages and that obtained before the test shall not exceed one-half of the [maximum
permiksible error in the upper flow rate zone (see ISO 4064-1|OIML R 49-1, 4.2) or the EUT shall detect

and act upon a signiticant rault in compliance with 150 4064-1[UIML K 4Y-1, Annex b.

8.16 Static magnetic field (ISO 4064-1|0OIML R 49-1, 7.2.8)

8.16.1 Test conditions

Test conditions shall be applied as set out below.
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Table 6

External di

Thickness:

Material:

Coercive f

Influence factor:
Type of magnet:

Internal diameter:

Magnetization method:

Retentivity:

influence of a static magnetic fi
ring magnet

ameter: 70 mm + 5 mm

32 mm +5 mm

15 mm+ 1 mm
anisotropic ferrite

axial (1 north and 1 south)
385 mT to 400 mT

100 kA/m to 140 kA /m

rce.

Intensity o

f magnetic field:

eld

L¢ss than 1 mm from the surface: 90 kA/m to 100 kKA/m
At 20 mm from the surface: 20 kA/m to 25 kA/nm
a  NOTE 1 tesla = 104 gauss.

8.16.2 Object of the test

To verify that a water meter — with electronic components and/or where mechanical parts may be fnfluenced

by the staffic magnetic field (see 7.12) — complies with the requirements 1 ISO 4064-1|0IML R 49-1, 7.2.8.

8.16.3 Preparation

The water|meter shall be made operational in accordance with the rated operating conditions.

8.16.4 Test procedure in brief

a) The pprmanent magnet is placed in contact with the EUT at a position where the action [of a static
magnetic field is likely to cause errors of indi¢ation that exceed the MPE and alter the correct flinctioning
of the|EUT. The location of this position istderived by trial and error and by acknowledgir:F the type
and c¢nstruction of the EUT, and/or previous experience. Different positions of the magnet may be
investiigated.

b) Whenfa test position is identified, the magnet is immobilized at that position and the error (of {ndication)
of the [EUT is measured at flow pate, Q5.

¢) When|measuring the error (of indication), the installation and operational conditions specified in 7.4.2
shall Be followed and the reference conditions shall be applied unless otherwise specified. Meters not
markdd “V” shall onlybe tested with the flow axis in horizontal orientation. Meters with twq reference
tempgdratures shalllonly be tested at the lowest reference temperature.

d) The pgsitiontof-the magnet, and its orientation relative to the EUT, shall be measured and recorded for
each tpstposition.

e) Comp ete-thetestt €Pot +H1564664~-32024MER49-3 2024, 454+

8.16.5 Acceptance criteria

During the application of the test conditions:

a) allthe

b)
permi

functions of the EUT shall operate as designed;

ssible error of the upper flow rate zone (see ISO 4064-1:2024|0IML R 49-1:2024, 4.2).
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8.17 Absence of flow test

8.17.1 Object of the test

To verify that there is no change in the indication of the meter in the absence of either flow or water,
according to the provisions in ISO 4064-1:2024|OIML R 49-1:2024, 4.2.9.

This testis only required for electronic water meters or water meters with electronic flow or volume sensors.

8.17.2 Preparation

Apply the installation and operational requirements specified in 7.4.2.

8.17.3 Te
a) Fillth
b) Ensur
c) Obser
d)
e) Obser
f) Durin
maint
8)
8.17.4 Ad
The water
each testi
8.18 Mai

8.18.1 Object of the test

Fully dlischarge the water from the meter.

Complete the test reportin ISO 4064-3|OIML R 49-3, 4.615.

st procedure
e meter with water, purging out all air.
e there is no flow through the measurement transducer.

ve the meter index for 15 min.

e the meter index for 15 min.

b the test, the reference conditions for all influence quantities other than flow rat
hined.

ceptance criteria

meter totalization shall not change by niore than the value of the verification scale inter
hterval.

ns power frequency electroenragnetic fields test

e shall be

val during

To verify dompliance with the provisions of ISO 4064-1|OIML R 49-1, 5.1.1, during and after the gpplication
of power frequency magneticfields.

8.18.2 Preparation

Follow thejtesting-arrangement specified in [EC 61000-4-8.

8.18.3 Tegstprocedure

a) Measure the error (of indication) of the EUT at reference conditions before applying the

electromagnetic field.

the continuous electromagnetic field in accordance with the requirements.

electromagnetic field.

b) Apply
)
d) Calcul
€)

ate the relative error (of indication) of the EUT in accordance with Annex B.

indication) from step d). Determine whether the fault is a significant fault.
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Examine the EUT for correct functioning.

applying the electromagnetic field.

the short duration electromagnetic field in accordance with the requirements.

electromagnetic field.

Examine the EUT for correct functioning.

Complete the test reportin ISO 4064-3|OIML R 49-3.

(Optional or use value step a) Measure the error (of indication) of the EUT at reference conditions before

Measure the error (of indication) of the EUT at reference conditions after applying the short duration

requirements follow.
generator shall be used with the performance characteristics as specified in thecited s
b the measurement of the error (of indication) the EUT shall be subjected to theréferencg
e the EUT in all three axis.

vel 4 complies to E1; Test level 5 complies to E2.

mains frequency shall be measured at 50 Hz and 60 Hz.

ceptance criteria

continjuous and that obtained at the same flow._wate prior to testing under reference

f)
g)
h)  Apply
i)
j)
k)
Additional
1) Atest
m) Durin
n) Expos
o) Testlg
p) Power
8.18.4 Ad
a) After{
b) The ¢
shall
ISO 4
accor(
9 Test
9.1 Nun
For each 1
examinati
Additional

in parallel

9.2 Per

064-1:2024|0IML R 49-1:2024, 4.2) or the EUT shall detect and respond to a significg

lifference between the relative error indication obtained during the applicati
hot exceed one-half of the maximum permissible error in the upper flow rate

ance with ISO 4064-1:2024|0OIML R 49-1:2024, Annex B.

program for type evaluation

nber of samples required

heter type, the numbers of complete meters or their separable parts to be tested d
bn shall be as shewitin ISO 4064-1:2024|0IML R 49-1:2024, Table 7.

meters cande-Submitted in order to conduct the durability test and the other perform
if agreed-with the notified body or body responsible for type approval.

‘'ormance test applicable to all water meters

he application of the disturbance, all the functions ¢fithe EUT shall operate as intended.

tandard.

e flow rate.

bn of the
conditions
zone (see
nt fault in

iring type

ance tests

Table 7 gi

£ + P 11 + + £ + 1 — ml + + 1111
CS5 d pPplougldIlil TUI LESUITE dIl WddlCl IIICLCLS TOD 1y PpT CVdIUdUUIL T1IC LESLS SlidIl DT Ldall

ied out on

at least the number of samples given in ISO 4064-1:2024|0OIML R 49-1:2024, Table 6, according to the meter

designatio

n, except where explicitly stated in the appropriate subclause.

Tests 1 to 9 may be carried out in any order. Tests 10 to 13 shall be carried out in the prescribed order.
Test 14 shall be carried out before tests 10 to 13. If an additional batch of meters of the number given in
ISO 4064-1:2024|0IML R 49-1:2024, Table 6, according to the meter designation, is supplied, then tests 10—

14 may be

carried out in parallel to the other tests.
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Test

Subclause

Number of meters

Tests which may be carried out in any order

1  Static pressure 73 All

2 Error (of indication) 74 All, 21 ieao

3 Absence of flow2 8.17 >1

4  Water temperature 75 21

5 Overload water temperatureb 7.6 =1

6  Water pressure 7.7 21

7  Revergeflow 78 21

8 PreSSlIlI‘e loss 79 A1

9  Flow disturbance 7.10 A1
Tests to be carried out in the order given

10 Discontinuous flow durability test at Q3¢ or at Q = 2Q,,¢ 711.2 All, 2]l ieao

11 Continjuous flow durability test at Q30l 7.11.3 All, =]l ieao

12 Continjuous flow durability test at Q, 7118 All, =l ieao

13 Contifjuous flow durability test at 0,9Q,,f N3 All, 2]l ieao
Test to be carried out before tests 10 to13

14 Magngtic field testing8 8.16 31

a  jeao: inleach applicable orientation

b This tes
¢ This teq

d  Only fo
¢ Onlyfo
f Specifid

g8  For conj

h For all
readout or g

meters with Q3 < 16 m3/h.
meters with Q; > 16 m3/h.

test for combination meters.

t only applies to meters with a MAT 250 °C.

tis only required for electronic water meters or water meters with electronic devices.

bination meters where the small meter hasniot been previously approved.

meters with electronic components and ymechanical meters equipped with a magnetic coupling in the
ny other mechanism which may be affected by the external application of a magnetic field (7.12).

drive to the

fitted with electronic devices,'and their separable parts

NOTE

permltted The meter shall not fall any of the tests applled to it.

formance tests applicable to electronic water meters, mechanical water mef

[ers

19-1:2024,
electronic
y order.

7.
A9-1:2024,

rs shall be

Where the meter is fitted with checking facilities, the same meter shall also fulfil the requirements for
checking facilities specified in Annex A.
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9.4 Type evaluation of separable parts of a water meter

The compatibility of separable parts of a water meter shall be evaluated by the body responsible for type

approval and the following rules shall be applied.

a) The type approval certificate for a separately approved measurement transducer (including flow or
volume sensor) shall state the type or types of approved calculator (including indicating device) with
which it can be combined.

b) The type approval certificate for a separately approved calculator (including indicating device) shall
state the type or types of approved measurement transducer (including flow or volume sensor) with
which it can be combined.

c) Thetypeapprovatce ate fora combined meter shatt state wt ype or types of approved|calculator
(inclugling indicating device) and approved measurement transducer (including flow or voluine sensor)
can bg combined.

d) The mpaximum permissible errors for the calculator (including indicating device})’ or measurement
transqucer (including flow or volume sensor) shall be declared by the manufactuter when it isjsubmitted
for type examination.

e) The atithmetic sum of the MPEs of an approved calculator (including indicating device) and an approved
measyrement transducer (including flow or volume sensor) shall not.exceed the MPEs for § complete
water|meter (see [SO 4064-1:2024|0IML R 49-1:2024, 4.2).

f) Measyrement transducers (including flow or volume sensor) of\mechanical water meters, echanical
water| meters fitted with electronic devices and electronic, water meters shall be subjecfed to the
applicpble performance tests listed in Table 7 and in ISO 4064-1:2024|OIML R 49-1:2024, Table A.1.

g) Calculators (including indicating device) of mechanical water meters, mechanical water mdters fitted
with glectronic devices and electronic water meters:shall be subjected to the applicable pefformance
tests ljsted in Table 7 and in ISO 4064-1:2024|0IME/R 49-1:2024, Table A.1.

h) Whergver possible, the test conditions applied during the type evaluation of a complete water meter
shall e applied to the separable parts, offa water meter. Where this is not possible for certain test
condiffions, simulated conditions, of equivalent severity and duration, shall be applied.

i) The p¢rformance test requirements.of 6 and 7 shall be met where applicable.

i) The rgsults of the type evaluatign tests of separable parts of a water meter shall be declared |n a report
of simflar format to that fora complete water meter (see ISO 4064-3|0IML R 49-3).

9.5 Famiilies of water-meters

When a family of water'meters is submitted for type evaluation, the criteria in Annex D shall be fapplied by

the body responsible’for type approval in deciding if the meters conform to the definition of “a family” and

in selecting whieh meter sizes are to be tested.

10 Tests for initial verification

10.1 Initial verification of complete and combined water meters

For the initial verification national regulations may apply.

10.1.1 Object of the test

To verify that the relative errors (of indication) of a complete or combined water meter are within the

maximum permissible errors given in ISO 4064-1:2024|0IML R 49-1:2024, 4.2.2 or 4.2.3.
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The reference conditions are permitted to deviate from the defined tolerance values during the verification
tests if evidence can be given to the body responsible for type approval that the type of meter under
consideration is not affected by the deviation of the condition in question. The actual values of the deviating
condition, however, have to be measured and documented as part of the verification test documentation.

10.1.2 Preparation

A pressure test shall be performed at 1,6 times the MAP for 1 min.

During the test no leaks shall be observed.

The errors (of indication) of the water meter shall be measured using equipment and principles specified in

7.2 and 7.4.
10.1.3 Test procedure
a) Instal] the meters for testing either singly or in series.
b) Apply[the procedures given in 7.4.
c) Ensurp that there is no significant interaction between meters installed in(séries.
d) Ensurg that the outlet pressure of any meter is not less than 0,03 Mpa (0,3 bar).
e) Ensurp that working water temperature range is as follows:
— T30, T50: 20 °C + 10 °C;
— T70to T180: 20 °C + 10 °C and 50 °C + 10 °C;
— T30/70 to T30/180: 50 °C + 10 °C.
f) Ensurp that all other influence factors are held within the rated operating conditions of the
g) Unlesg alternative flow rates are specified ih the type approval certificate, measure the
indicaftion) at the following flow rate rarges:
— Q{to1,1Q;
— Q4to 1,10,
— 0,pQ3to Qs;
— for combination nieters, 1,05Q,, to 1,150Q,,.
NOTE Seealso10.1.4 c).
h) Calculate the-error (of indication) for each flow rate in accordance with Annex B.
i)

Comp1ete the test report in ISO 4064-3:2024|0IML R 49-3:2024, 5.3.1, Example 1.

10.1.4 Acceptance criteria

eter.

errors (of

a) The errors (of indication) of the water meter shall not exceed the maximum permissible errors given in
ISO 4064-1:2024|0IML R 49-1:2024, 4.2.2 or 4.2.3.

b)

If all the errors (of indication) of the water meter have the same sign, within the complete measuring
range (Q; to Q4), the water meter shall only pass initial verification if all errors do not exceed one-
half of the maximum permissible error. For non-adjustable water meters, statistical means may be
used to demonstrate that a batch of water meters complies with this requirement when the error at
the maximum of the error distribution, Figure 4, does not exceed one-half of the maximum permissible
error at flowrate Q, or Q5.
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N |\ A
m
Ve
a
Key
N,, numbdr of meters
A maximum of the error distribution
o error
Figure 4 — Error distribution

¢) Wherg¢necessarytomeettherequirementsofb),andinaccordancewithISO4064 1:2024|OIMLR@9-1:2024,

7.3.5, pdditional errors at flow rates specified in ISO 4064 1:2024|0IML R 49-1:2024, 7.2.3] but other

than those specified in 10.1.3 g), shall be measured.
10.2 Initjal verification of separable parts of a watér meter
10.2.1 O]ject of the test
To verify that the errors (of indication) of a measurement transducer (including volume or flow[sensor) or
the calculgtor (including indicating device)-ate within the maximum permissible errors stated in the type
approval dertificate.
A measurgment transducer (including:flow or volume sensors) shall be subjected to the initial vierification

tests listed

A calculat

10.2.2 Py

The errors
and princi

Where po

| in 10.1.

r (including indicating devices) shall be subjected to the initial verification tests listed

eparation

(of indication) of separable approved parts of a water meter shall be measured using

5sible, the test conditions applied during the type evaluation of a complete water n

be applie

tothe Qpparah]p parts of a water meter Where this is not anQih]ﬂ for certain test

in 10.1.

Pquipment

bles specified in 7.2 and the performance test requirements of 7.4 shall be met where applicable.

heter shall
onditions,

simulated

conditions, of equivalent characteristics, severity, and duration, shall be applied.

10.2.3 Test procedure

The test procedure in 10.1.3 shall be followed except where simulated testing is necessary.

Complete the test reportin ISO 4064-3:2024|0IML R 49-3:2024, 5.3.2, Example 2 and/or 5.3.3, Example 3.

10.2.4 Acceptance criteria

The errors (of indication) of separable parts of the water meter shall not exceed the maximum permissible
errors stated in the type approval certificate.
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11 Presentation of results

11.1 Object of the reports

To record and present the work carried out by the testing laboratory, including the results of the tests and
examinations and all relevant information accurately, clearly and unambiguously, in the format given in
ISO 4064-3|0IML R 49-3.

Implementation of the test report format as set out in ISO 4064-3|0IML R 49-3 is informative with regard to
implementation of this document in national regulations; however, its implementation is mandatory in the
framework for the OIML Certification System of OIML B18[4] applicable to water meters in conformity with
this document.

11.2 ldeJltification and test data to be included in records

 tests;

hy specific

ucers and

11.2.1 Type evaluation
The record of a type evaluation shall contain:
a) aprecjise identification of the test laboratory and the meter tested;
b) referehce to the calibration history of all instrumentation and measuring devices used for th¢
c) exact fdetails of the conditions during which the various tests were carried out, including a
test cgnditions advised by the manufacturer;
d) the repults and conclusions of the tests, as required in this<decument;
e) the limitations applying to the application of separately approved measurement transd
calculgtors.
11.2.2 Injtial verification
The record of an initial verification test for an‘individual meter shall include as a minimum:
a) identification of the testing laboratory:
1) ngme and address;
b) identification of the meter tested:
1) n3ame and addressCef the manufacturer or the trademark used;
2) adcuracy class;
3) temperature class;
4) mpterdesignation Qs;
5) ratios Q3/Q4;
6) maximum pressure loss (and corresponding flow rate);
7) year of manufacture and the serial number of the meter tested;
8) type or model;
9) the results and conclusions of the tests.
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Annex A
(normative)

Type examination and testing of checking facilities of electronic devices

A.1 General

transduce
tests speci

After each
and B.1 to

The samp]|

A.2 Obj
a) To ver
specif]

b) To ver

requiy

To ver]
specif

9

A.3 Examination procedures

A.3.1 Adtion of checking facilities (ISO 4064-1:2024|0OIML R 49-1:2024, B.1)

a) Verify
accor(

b) Forc
1)
2)

anical water

e of the complete water meter, or the calculator (including indicating device), or the me
" (including flow or volume sensor), shall be subjected to all of the applicable examin
fied in this Annex (see also 9.3).

test and examination, the appropriate section reference 1ISO 4064-1:2024|OIML R 49-1:
B.6 on checking facilities shall be completed in 5.1.3 in ISO 4064-3:2024|0OIML R 49-3:2

e submitted for examination shall not fail any of the testSapplied to it.

lect of the examination

ify that the checking facilities of water meters fitted with such facilities meet the req
ed in ISO 4064-1:2024|0IML R 49-1:2024, Anhnhex B.

ify that water meters having these_checking facilities either prevent or detect rever
ed in ISO 4064-1:2024|0IML R 49-1¢2024, 5.1.3.

ify that the checking facilities associated with the measurement transducer meet the req
ed in ISO 4064-1:2024|0IML'R 49-1:2024, B.2.

that the detection by the checking facilities of significant faults results in the followi
ing to the type.

cking facilities of type P or type I:

he design

hsurement
htions and

024, 5.1.3
024, 4.4.1.

uirements

e flow, as

uirements

g actions,

automatlc correction or the rault; or

the regulations; or

3)

stopping only the faulty device when the water meter without that device continues to comply with

a visible or audible alarm, which shall continue until the cause is suppressed. In addition, when a

water meter transmits data to peripheral equipment, the transmission shall be accompanied by a
message indicating the presence of a fault. This requirement is not applicable to the application of

di

sturbances specified in ISO 4064-1:2024|0IML R 49-1:2024, A.5.

If the instrument is provided with devices to estimate the amount of water having passed through the

meter during the occurrence of the fault, verify that the result of this estimate cannot be mistaken for a

valid i

ndication.
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unless this alarm is transferred to a remote station:

1)

two constant partners;

2) non-resettable measurements;

3) non-prepaid measurements.

e)
of the

alarm and the repeated measured values are secured.

A.3.2 Checking facilities for the measurement transducer (ISO 4064-

Where checking facilities are used, verify that, in the following cases, there is no visible or audible alarm

If the measured values from the meter are not repeated at a remote station, verify that the transmission

1:2024|QIML R 49-1:2024,B-2)

A3.2.1

To ensure that the checking facilities verify that:

a) the mg¢asurement transducer is present and is operating correctly,

representing an elementary volume, carry out teststo determine that the checking facilities

b) dataa
c) revers
A3.2.2
A3.2.2.1

When the
generation
a) corred
b) detect
c¢) check
These typ
1) discor
2) interr
3) interr
A.3.2.2.2

bject of the test

e transmitted correctly from the measurement transducer to thetalculator, and

e flow is detected and/or prevented, where electronic means ate used for this function
‘est procedures

Measurement transducer (including flow or volume sensor) with pulse output sig

signals generated by the measurement tranSducer are in the form of pulses, ¢

, transmission and counting fulfil the following tasks:

t counting of pulses;

ion of reverse flow, where applicable;

ng of correct function.

e P checking functions may be tested by means of one of
necting the flow senhsor from the calculator, or

ipting the signal from the flow sensor to the calculator, or

ipting the'electrical supply to the flow sensor.

rmals

ach pulse
for pulse

Meéasurement transducer (including flow or volume sensor) of electromagnetic rTeters

For electromagnetic meters, in which the amplitude of the signal generated by the flow sensor is proportional
to the flow rate, the following procedure may be used to test the checking facilities.

a) Apply a simulated input signal, with a shape similar to that of the measurement signal of the meter and
representing a flow rate between @, and @Q,, to the calculator and verify the following:

1)

that the checking facility is of type P or type I;

2) that, where the checking facility is of type I, its checking function occurs at intervals of 5 min or less;

3) th

at the checking facility checks the flow sensor and the calculator functions;
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4) that the equivalent digital value of the signal is within pre-determined limits stated by the

manufacturer and that it is consistent with the maximum permissible errors.

b) Verify that the cable length between the flow sensor and the calculator or ancillary device of an
electromagnetic water meter does not exceed either 100 m or the value L expressed in metres according
to the following formula, whichever is smaller:

p_ko (A1)
fC

where
k 2x10-5m
o is the conductivity of the liquid, in S/m;

f is the field frequency during the measuring cycle, in Hz;
C is the effective cable capacitance per metre, in F/m.

If the manpifacturer’s solutions ensure equivalent results, these requirements ¢an be ignored.

A.3.2.2.3 | Other measuring principles

When a mg¢asurement transducer (including a flow or volume sensorj employing technologies not{covered in

ISO 4064-1:2024|0IML R 49-1:2024, B.2 is submitted for type evaldation, verify that the checking facilities

provide equivalent levels of security.

A.3.3 Checking facilities for the calculator (ISO 4064-1:2024|0IML R 49-1:2024, B.3)

A.3.3.1 (bject of the test

To verify that the checking facilities ensure that the calculator functions correctly and that the cqlculations

are valid.

A.3.3.2 Testprocedure

A.3.3.2.1 | Calculator functions

a) Verify|that the checkingfaoilities for validating the calculator functions are of either type P of type I.

b) For type I facilitiesyverify that the calculator function checks are made at least once per day|or at each
volumfe equivalentto 10 min of flow at Q3.

¢) Verify|that thexchecking facilities for validating the functioning of the calculator ensure thatfthe values
of all permanently memorized instructions and data are correct by such means as:

1) summing-atHnstractionand-datacodes-and-comparing-thesum-with-afixed-value;
2) line and column parity bits (LRC and VRC);
3) cyclicredundancy check (CRC 16);
4) double independent storage of data;
5) storage of data in “safe coding”, for example protected by checksum, line and column parity bits.
d) Verify that all internal transfers and storage of data relevant to the measurement result are performed

correctly by such means as:

1) re

ad-write routines;
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2) conversion and re-conversion of codes;

3) use of “safe coding” (check sum, parity bit);

4) double storage.

A.3.3.2.2 Calculations

a) Verify that the checking facilities for validating the calculations are of either type P or type I.

b) For type I facilities, verify that the calculation checks are made at least once per day or at each volume
equivalent to 10 min of flow at Q5.

¢) Verifyrthatthe vatues of att dataretated to the measurement; either storedimtermatty ortramsmitted to
peripljeral equipment through an interface, are correct.
The checking facilities may use such means as parity bit, check sum or double storage ffor chlecking the
integrijity of the data.

d) Verify| that the calculation system is provided with a means of controllifg the continyity of the
calculption program.

A.3.4 Checking facilities for the indicating device (ISO 4064-1:2024|0IML R 49-1:2(024, B.4)

A.3.4.1 (bject of the test

a) To vetfify that the checking facilities for the indicating device detect that the primary indidations are
displayed and that they correspond to the data provided by-the calculator.

b) To verjify that the checking facilities for the indicating device detect the presence of the indicating device
if it is removable.

c¢) To vdrify that the checking facilities for~the indicating device are of the form defined in
[SO 4()64-1:2024|0IML R 49-1:2024, either.B.4:2 or B.4.3.

A.3.4.2 Testprocedure

a) Confifim that the checking facility.of the primary indicating device is of type P;
NOTE |  Ifthe indicating deviceis not the primary indicating device, the checking facility can be of type 1.
NOTE2  The means used fer checking include:
1) fof indicating deviees using incandescent filaments or LEDs, measuring the current in the filaments;
2) forindicatingydevices using fluorescent tubes, measuring the grid voltage;
3) for indicating devices using multiplexed liquid crystals, output checking of the control voltage [of segment

lines-and of common electrodes, so as to detect any disconnection or short circuit between contrgl circuits.

b)

d)

The checks mentioned in ISO 4064-1:2024|0IML R 49-1:2024, 6.7.2.2 are not required.

Verify that the checking facility for the indicating device includes type P or type I checking of the
electronic circuits used for the indicating device (except the driving circuits of the display itself).

Verify for type I facilities that the checks on the indicating device are made at least once per day or at
each volume equivalent to 10 min of flow at Q5.

Verify that the values of all data related to the measurement, either stored internally or transmitted to
peripheral equipment through an interface, are correct.

The checking facilities may use such means as parity bit, check sum or double storage for checking the
integrity of the data.
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e) Verify thatthe indicating device is provided with a means for controlling the continuity of the calculation
program.
f)  Verify that the checking facility of the indicating device is working, either:

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

2) by an action that simulates a failure in the display, such as using a test button.

A.3.5 Checking facilities for ancillary devices (ISO 4064-1:2024|0OIML R 49-1:2024, B.5)

A.3.5.1 Object of the test

To verfify that an ancillary device (repeating device, printing device, memory device, etc.) wit

indications includes a checking facility of type P or I.

ify that the checking facilities for ancillary devices verify:

1) the presence of the ancillary device;

at the ancillary device is functioning correctly;

at the data are transmitted correctly between the meter and the ancillary device.

‘est procedure

that the ancillary device (repeating device, printing ‘device, memory device, etc.) wit

indications includes a checking facility of type P or I.

a)
b) To ver
2) th
3) th
A.3.5.2 1]
a) Verify
b) Verify
c) Verify
correg
A.3.6 Ch
1:2024|0
A.3.6.1 (
a) Toexd
NOTE
measu
b) To ver
functi
c¢) To ver

that the checking facility verifies that the ancillary device is connected to the water mg

that the checking device verifies that the.ancillary device is functioning and transm
tly.

ecking facilities for associatedaneasuring instruments (ISO 4064-
IML R 49-1:2024, B.6)

Dbject of the test
mine the checking facilities of associated measuring instruments other than the flow s

In addition te-the primary measurement of volume, water meters can have integrated f
ring and displayingother parameters, e.g. flow rate, water pressure, and water temperature.

ify the presence of a checking facility of either type P or type I where additional me
bns are present.

ify‘that the checking facility ensures that the signal from each associated instrument
fefmined measuring range.

h primary

h primary

rter.

tting data

ENsor.

acilities for

hsurement

s within a

prede

A.3.6.2 Test procedure

a)
b)

9

Identify the number and types of associated measurement transducers present in the meter.

(flow rate, water pressure, and water temperature).

d)

For each type of transducer present, verify that a checking facility of type P or type | is present.

Verify that the value of the signal from each transducer agrees with the parameter being measured

Where flow rates are to be used for controlling tariffs, verify that for each flow rate specified in

ISO 4064-1:2024|0IML R 49-1:2024, 7.2.3 the difference between the actual flow rate and the indicated
flow rate does not exceed the appropriate MPE in ISO 4064-1:2024|OIML R 49-1:2024, 4.2.2 or 4.2.3.

© IS0 2024 - All rights reserved
67


https://standardsiso.com/api/?name=21b384b47a7c975732fd8f4f99ef27c5

ISO 4064-2:2024(en)

For all other types of associated measuring instrument, verify that the difference between the actual
value of the parameter being measured and the value indicated by the measuring instrument at the
extremes and at the mid-point of their measuring range, does not exceed the maximum error stated by

the manufacturer.
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Annex B
(normative)

Calculating the relative error (of indication) of a water meter

B.1 General information

compl

a) te water meter;
b)

9

separgble calculator (including indicating device);

separgble measurement transducer (including flow or volume sensor).

B.2 Calg

When either a measurement transducer (including flow or volume sensef) or a calculator (including
device) of ja water meter is submitted for separable type approval,error (of indication) measure
carried ouf only on these separable parts of the meter.

culation of the error (of indication)

urement transducer (including flow or volume sensor), the output signal (pulse, currej
) is measured by a suitable instrument.

For a meas
or encode

For the calculator (including indicating device), the characteristics of simulated input signals (puls
voltage or encoded) should replicate those of the meaSurement transducer (including flow or volur

The error| (of indication) of the EUT is calculated according to what is considered to be the

and a compatible calculator (inicluding indicating device) have separate type approvals, and shal
together afp a combined waterimeter during initial verification (see Clause 10). Therefore, the calc
the error (pf indication) is-thé same as for a complete water meter.

B.3 Calgulation of the relative error (of indication)

B.3.1 Cdmplete water meter

indicating
ments are

nt, voltage

e, current,
he sensor).

reference
t signal to
ransducer

ne sensor)
| be tested
ulation for

V.

Enm(i)(i=,2..m) = ——2x100% (B.1)
a
where
Er@yi=1,2,.n) 1s the relative error (of indication), expressed as a percentage, of a complete water meter
ataflowratei(i=1,2...n);
v, is the reference (or simulated) volume passed, during the test period ¢4, m3;
|74 is the volume added to (or subtracted from) the indicating device, during the test period

tq m3.
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B.3.2 Combined water meter

A combined water meter shall be treated as a complete water meter (see B.3.1) for the purpose of calculating
the error (of indication).

B.3.3 Calculator (including indicating device)

B.3.3.1 Calculation of the relative error (of indication) of a calculator (including indicating device)
tested with a simulated pulse input signal

Vi

-V
E (iviz =12 x100% B.2
c(i)(i=....n) v, (B.2)
where
Eciyilt,2.m is the relative error (of indication), expressed as a percentage, of the calculator|(including
indicating device) ata flowratei(i=1, 2 ... n);
V; is the volume registered by the indicating device, added duringthe test period |t4, m3;
V,a=QT, is the water volume equivalent to the total number of volttme pulses injected into the in-
dicating device during the test period t4, m3;
in which
Co is the constant equating a nominal volume of water to each pulse, m3/pulse;
T, is the total number of volume pulses injected during the test period ¢y, pulses
B.3.3.2 (alculation of the relative error (of indication) of a calculator (including indicating device)
tested with a simulated current input signal
V-V,
Eq(iyid1,2..0) =——%100% (B.3)
a
where
Eciyilt,2.m 1s the relative error (of indication), expressed as a percentage, of the calculator|(including
indicating device) ata flowratei (i=1, 2 ... n);
V; is the yelume registered by the indicating device, added during the test period |t4, m3;
V,=Cll.t4 is the water volume equivalent to the average signal current injected into the|calculator
during the test period t4, m3;
in which
¢ 1s the constant relating the current signal to the flow rate, m°-h"t-mA;
tq is the duration time of the test period, h;
I; is the average current input signal during the test period t;, mA.

B.3.3.3 Calculation of the relative error (of indication) of a calculator (including indicating device)
tested with a simulated voltage input signal

E(iyi=

i_Va

1,2..n) %100 %

a
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where
Ecii=1,2..n) Istherelative error (of indication), expressed as a percentage, of the calculator (including
indicating device) ata flowratei (i=1, 2 ... n);
|78 is the volume registered by the indicating device, added during the test period t4, m3;
V,=CyU.ty is the water volume equivalent to the average signal voltage injected into the calculator
during the test period t,, (m3);
in which
Cy, is the constant relating the voltage input signal to the flow rate, m3-h-1.V-1;
tq is the duration time of the test period, h;
U. is the average value of the voltage input signal during the test period ¢y, V-
B.3.3.4 (alculation of the relative error (of indication) of a calculator (including indicating device)
tested with a simulated, encoded input signal
v, -V,
Ec(iy(id1,2..0) == x100% (B.5)
a
where
Ec(iyilt,2..n) 1s the relative error (of indication), expressédids a percentage, of the calculator|(including
indicating device) at a flow rate i (i = 1, 2,.n);
V, is the water volume equivalent to the-iumerical value of the encoded input signal, injected
into the indicating device during thétest period t4, m3;
|74 is the volume registered by the\indicating device, added during the test period |t4, m3.
B.3.4 Measurement transducer (including flow or volume sensor)
B.3.4.1 (alculation of the relative error (of indication) of a measurement transducer (inclyding flow
or volumg sensor) with a pulse output signal
i _Va
Et(i)(lz ) x 100% (B.6)
a
where
Ey(i)i=h, 2 .M~ 1s the relative error (of indication), expressed as a percentage, of a measurement fransducer
(including flow or volume sensor) ata flow ratei (i=1, 2 ... n);
v, is the reference volume of water collected during the test period t4, m3;
Vi=CT, is the water volume equivalent to the total number of volume pulses emitted from the
measurement transducer during the test period ¢4, m3;
in which
[ is the constant equating a nominal volume of water to each output pulse, m3/pulse;
T, is the total number of volume pulses emitted during the test period tg4, pulses.
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B.3.4.2 Calculation of the relative error (of indication) of a measurement transducer (including flow
or volume sensor) with a current output signal

V.-V,
L X100% (B.7)

a

Et(i)i=1,2..n)
where

Eyi)i=1,2..m istherelative error (of indication), expressed as a percentage, of a measurement transducer
(including flow or volume sensor) ata flow ratei (i=1, 2 ... n);

V, is the reference volume of water collected during the test period t4, m3;

)

Vi=Cfity is the water volume equivalent to the average current output signal emitted from the
measurement transducer (including flow or volume sensor) during the test period t4, m3;

in which
C is the constant relating the output signal current to the flow raté; m3-h-1-mA-%;
tq is the duration time of the test period, h;
I; is the average current output signal emitted during the-test period t4, mA.

B.3.4.3 (alculation of the relative error (of indication) of a measurement transducer (including flow
or volumg sensor) with a voltage output signal

V.-V,
Ex(iyiqr,2.m) ==, x100% (B.8)

a

where

Eviyi=h,2..m 1istherelative error (of indication), expressed as a percentage, of a measurement fransducer
(including flow or volume sehsor) ata flow ratei (i=1, 2 ... n);

V, is the reference volumne of water collected during the test period ¢, m3;
Vi=CjtqU,  isthevolume ofwater equivalent to the average signal voltage emitted by the mepsurement
transducer (including flow or volume sensor) and its duration, measured duripg the test

period tg, (M3);

in which
Cy js.the constant relating the voltage output signal emitted to the flow rate, m3-hf1-v-1;
tq is the duration time of the test period, h;
U, is the average voltage output signal emitted during the test period t4. V.

B.3.4.4 Calculation of the relative error (of indication) of a measurement transducer (including flow
or volume sensor) with an encoded output signal

V.-V
Etiyi=1,2..n) = IV =x100 % (B.9)

a
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where

Eyi)i=1,2..m Iistherelative error (of indication), expressed as a percentage, of a measurement transducer
(including flow or volume sensor) ata flow ratei (i=1, 2 ... n);

is the reference volume of water collected during the test period ¢4, m3;

|74 is the volume of water equivalent to the numerical value of the encoded output signal
emitted from the measurement transducer (including flow or volume sensor) during the
test period t4, m3.
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Annex C
(normative)

Installation requirements for flow disturbance tests

Installation requirements for flow disturbance tests are shown in Figure C.1. The straightener may be a
straightener assembly consisting of a straightener and a straight length between it and the flowmeter.

32 34 2
//\ /L \ S //\ | /) A
7 /. %i — 7 1 —7 Y/
—/{/ /{/ /{/ /i 77 77
Test 1: without a straightener Test 1A: with a straightener
2 3 1 1 4 ~37 2
/L \ | /L / R /L \ \l /1 / /L
_ ./ o . = Y/ /4 [: /N Zt
// // // - // // // (=)
-7/ 7/ 7/ =7/ 7/ 7/
Test 2: without a straightener Test'2A: with a straightener
5 3 2 5 3 L 2
//\ | /L \ /L _',A | .
// / /! o /i // /L a
s 7/ 7/ 1/ 17 11
Test 3: without a straightener Test 3A: with a straightener
2 3 5 24 3 5
/L \ | //// / I /;/ \ \ | /;/ //;;
S T ~IDE= =z
—7/ 7/ 7/ 7/ 7/ 77
Test 4: without a straightener Test 4A: with a straightener
6 3 2 6 3 L 2
/ﬁ'i 7 \ . / 7 L I
= =
T /-8 —/ = @q i D¢
h— 7/ 7/ 1/ 7 /1
Test 5: without a straightener Test 5A: with a straightener
2 3 6 2 4 3 6
I \ | /;l%/h /L \ \ | /1 |
—>,{/ . ,/,{/ ,{/ = _>’/’{/ D(E i /5 H ’/’{/_> Ei
ﬁ;l 77 Ll /7 U =7/ 7/ 77
Test 6: without a straightener Test 6A: with a straightener
Key
Flow disturbance scheme
1  type 1 disturber — swirl generator sinistrorsal 4  straightener
2 meter 5  type 2 disturber — swirl generator dextrorsal
3 straightlength 6  type 3 disturber — velocity profile flow disturber

Figure C.1 — Installation requirements for flow disturbance tests
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Annex D
(normative)

Type evaluation of a family of water meters

D.1 Families of water meters

This annexdescribes the criteriataobe app]inﬂ hy the hndy rpcpnncih]n for type qpprnva] indecidin g whether

a group off water meters can be considered to be from the same family for type approval purpeges, where

only selected meter sizes are to be tested.

D.2 Defjnition

A family of meters is a group of water meters of different sizes and/or different flow rates, in which all the

meters shall have the following characteristics:

— the same manufacturer;

— geomgtric similarity of the wetted parts;

— the same metering principle;

— the same ratios Q3/Q1;

— the same accuracy class;

— the same temperature class;

— the sajme electronic device for each meter size;

— asimilar standard of design and compoient assembly;

— the same materials for those compenents that are critical to the performance of the meter;

— the sajme installation requirements relative to the meter size, e.g. 10D (pipe diameter) of stfaight pipe
upstrgam of the meter and'\5D of straight pipe downstream of the meter.

D.3 Meter selection

When conpidering‘which sizes of a family of water meters should be tested, the following rul¢s shall be

followed.

a) The bpdyresponsible for type approval shall declare the reasons for including and omitting|particular
meter sizes from testing.

b) The smallest meter in any family of meters shall always be tested.

c¢) Meters which have the most extreme operating parameters within a family, shall be considered for
testing, e.g. the largest flow rate range, the highest peripheral (tip) speed of moving parts, etc.

d) If practical, the largest meter in any family of meters should always be tested for determination of
intrinsic of errors (7.4).

e) Durability tests (7.11) will only be required on the meter size where the highest wear is expected. For
meters with no moving parts in the measurement transducer, the smallest size shall be selected for
durability tests.
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Tests in more than one orientation are only required in the meter size for which the durability test is
carried out.

All performance tests relating to influence quantities and disturbances shall be carried out on one size
from a family of meters.

The static pressure test (7.3), determination of intrinsic errors (7.4), water temperature test (7.5),
overload water temperature test (7.6), water pressure test (7.7), reverse flow test (7.8), pressure loss
test (7.9), flow disturbance test (7.10), magnetic field test (8.16), and absence of flow test (8.17) are
required for the smallest size meter and one other size (If there are only two meter sizes in the family,
more sizes a third size shall be tested for static pressure test (7.3), determination of intrinsic errors
(7.4). If a family of meters are 2DN300, it is only necessary to test one size of meter.

In all fases, any meter having Q; more than two times greater than the Q; of the largestjmgter tested
shall rjot be approved as part of a family.

Wherg¢ a meter size is required for flow disturbance tests (7.10) it shall be the meterof the shorgest length.

If a m¢ter has more than one ratio Q3/Q, at least the largest ratio should be tested. However, depending
on the shape of the error curve, additional ratios may be tested.
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