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Foreword

2:2014(E)

ISO (the International Organization for Standardization) is a worldwide federation of national standards

bodies (ISO member bodies). The work of preparing International Standards is normally
through ISO technical committees. Each member body interested in a subject for which

carried out
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
electrotechnical standardization.

The [procedure docur 2 oseintended for i 7
desdribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria.nés
diffdrent types of ISO documents should be noted. This document was drafted in accondan
editgrial rules of the ISO/IEC Directives, Part 2, www.iso.org/directives.

Atteption is drawn to the possibility that some of the elements of this documént may be th
patepnt rights. ISO shall not be held responsible for identifying any or all suchpatent rights. D
patent rights identified during the development of the document will bein the Introductio
the ISO list of patent declarations received, www.iso.org/patents.

Any|trade name used in this document is information given for thé tonvenience of users a
congtitute an endorsement.

The fommittees responsible for this document are Technical.Committee ISO/TC 30, Measure
flowlin closed conduits, Subcommittee SC 7, Volume methads including water meters and OIM
Subdommittee TC 8/SC 5 Water meters.

This|fourth edition of ISO 4064-2 cancels and replaces the third edition (ISO 4064-2:2005]
beer] technically revised. Provisions of the third'édition are addressed in ISO 4064-5:2014.

ISO 4064 consists of the following parts, under the general title Water meters for cold potab
hot water:

Part 1: Metrological and technical-requirements

Part 2: Test methods

Part 3: Test report format

Part 4: Non-metrplogical requirements not covered in 1SO 4064-1
— Part 5: Installation requirements
This
issu

Lega
to th

edition@f)ISO 4064-2 is identical with the corresponding edition of OIML R 49-2, whi
bd concurrently. OIML R 49-2 was approved for final publication by the International C
1 Metrology at its 48th meeting in Ho Chi Minh City, Vietnam in October 2013 and will b
eTrternational Conference on Legal Metrology in 2016 for formal sanction.

matters of

fImfenance are

bded for the
ce with the

e subject of
btails of any
h and/or on

nd does not

ment of fluid
L Technical

, which has

e water and

rh has been
mmittee of
b submitted
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Water meters for cold potable water and hot water —

Part 2:
Test methods

1
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watg
OIM
Syst
ISO ;
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ISO
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IEC

cope

part of ISO 4064|0IML R 49 is applicable to the type evaluation and initial verificatiog
r meters for cold potable water and hot water as defined in ISO 4064-1:2014|0IML R
. Certificates of Conformity can be issued for water meters under the scopeof the OIM]]
b, provided that this part of ISO 4064|0IML R 49, ISO 4064-1:2014]QTIML R 49
1064-3:2014|0IML R 49-3:2013 are used in accordance with the rules of\the System.

edures to be used for the type evaluation, and initial verification of a meter type.

provisions of this part of ISO 4064|0IML R 49 also apply to,ancillary devices, if required|
lations.

provisions include requirements for testing the¢complete water meter and for
surement transducer (including the flow or volume sensor) and the calculator (in|
ating device) of a water meter as separate units:

Normative references

following documents, in whole or intpart, are normatively referenced in this docum
pensable for its application. Ferdated references, only the edition cited applies. K
ences, the latest edition of the.referenced document (including any amendments) appli

4064-1:2014|0IML R 491:2013, Water meters for cold potable water and hot water
ological and technical réquirements

1064-3:2014|0IML(R)49-3:2013, Water meters for cold potable water and hot water —
't format

[EC Guide 98<3:2008, Uncertainty of measurement — Part 3: Guide to the expression of un
surement (GUM:1995)

b0068-2-1, Environmental testing — Part 2-1: Tests — Test A: Cold

[EC

n testing of
1 49-1:2013.
L Certificate
1:2013 and

part of ISO 4064|0IML R 49 sets out details of the test programmeé, principles, equipment and

by national

testing the
cluding the

ent and are
or undated
bS.

— Part 1:

Part 3: Test

certainty in

b0068-2-2 Environmental testing — Part 2-2: Tests — Test B: Dry heat

IEC 60068-2-30, Environmental testing — Part 2-30: Tests — Test Db: Damp heat, cyclic (12 h + 12 h cycle)

IEC 60068-2-31, Environmental testing — Part 2-31: Tests — Test Ec: Rough handling shocks, primarily for
equipment-type specimens

IEC 60068-2-47, Environmental testing — Part 2-47: Tests — Mounting of specimens for vibration, impact
and similar dynamic tests

[EC 60068-2-64, Environmental testing — Part 2-64: Tests — Test Fh: Vibration, broadband random and
guidance

IEC 60068-3-4, Environmental testing — Part 3-4: Supporting documentation and guidance — Damp heat
tests
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IEC 60654-2, Operating conditions for industrial process measurement and control equipment — Part 2:
Power

IEC 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

[EC 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

IEC 61000-4-1, Electromagnetic compatibility (EMC) — Part 4-1: Testing and measurement techniques —
Overview ofH-6-61006—4-series

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

IEC 61000-4-3, Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurement techniques —
Radiated, rddio frequency, electromagnetic field inmunity test

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

t transient/burst inmunity test

-5, Electromagnetic compatibility (EMC) — Part 4-5: Testing.and’measurement techniques —
ity test

IEC 61000-
Immunity t

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

IEC 61000-
Voltage dip

-11, Electromagnetic compatibility (EMC) — Part'4¢-11: Testing and measurement techniqups —
short interruptions and voltage variations immunity tests

IEC 61000-
residential,

-1, Electromagnetic compatibility (EMG) — Part 6-1: Generic standards — Immunity for
ommercial and light-industrial enviropments

[EC 61000-
industrial e

-2, Electromagnetic compatibility~(EMC) — Part 6-2: Generic standards — Immunity for
vironments
OIML D 11:2004, General requirements for electronic measuring instruments

OIML G 13, Planning of metrology and testing laboratories

3 Terms and definitions

For the puiposes of-this document, the terms and definitions given in ISO 4064-1:2014|OIML R 49-
1:2013 apply.

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
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disturbances for electronic water meters, it is permissible to use the reference conditions defined in the

applicable IEC standard:
Flow rate: 0,7 x (Q2 + Q3) £ 0,03 x (Q2 + 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 4064-1:2014|0IML R 49-1:2013, 6.4)
AmlHbient temperature range: 15°Cto 25°C
Ambjient relative humidity range: 45%to 75 %
AmlHient atmospheric pressure range: 86 kPa to 106 kPa [0,86 bar to 1,06\bar]
Powpr supply voltage (mains AC): Nominal voltage, Unom =5 %
Powpr supply frequency: Nominal frequency, fnonf* 2%
Powpr supply voltage (battery): A voltage Vin the rangé Upmin < V < Upmax

res
defi
for t
cond
docu

5

Equz
metq

6

6.1

Dur&:g each test, the temperature and relative humidity shall not vary by more than 5

ed tolerance values during the performance;tests if evidence can be given to the body
ype approval that the type of meter undér consideration is not affected by the devi
ition in question. The actual values of(the deviating condition, however, shall be me
mented as part of the performance tést documentation.

Symbols, units and equations

itions, symbols and their‘\units, concerning the calculation of the error (of indication]

r used in this part of1SO4064|0IML R 49, are given in Annex B.

External examination

General

During the'external examination, all relevant values, dimensions, and observations shall be

NOT

NOTE 2

°C or 10 %,

ctively, within the reference range. The reference conditions are permitted to deviate from the

responsible
htion of the
asured and

of a water

recorded.

a | Laoraracantation oftbha wacylic of b avaainabionce can Claca 11
T TofpFe Ot T

=

JtrreacrotT TOSTare SOy pttxat o tron S, ot t oo st~

following.

6.2

Object of the examination

The relevant subclauses of ISO 4064-1:2014|0IML R 49-1:2013 are shown in parentheses in the

To verify that a water meter meets the requirements of [SO 4064-1:2014|0IML R 49-1:2013 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 2014 - 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 he examined on at least one meter from the sample

Either the Jame meter sample may be used for all the external examinations or different metexs from
the sampleq submitted may be used for some of the examinations.

6.4.2 Marxks and inscriptions (ISO 4064-1:2014|0IML R 49-1:2013, 6.6)

a) Verify thata place is provided for affixing the verification mark which is visible without dismanfling
the watler meter.

b) Verify fhat the water meter is clearly and indelibly marked with the information presentdd in
ISO 4064-1:2014|0IML R 49-1:2013, 6.6.2.

c) Compldte the section reference ISO 4064-1:2014|0OIML R. 49-1:2013, 6.6.1 and 6.6.2 (1) in
ISO 4044-3:2014|0IML R 49-3:2013, 4.4.1.

6.4.3 Indjcating device (ISO 4064-1:2014|0IML R 49-1:2013, 6.7)

6.4.3.1 Fynction (ISO 4064-1:2014|0IML R 49-1:2013, 6.7.1.1)

a) Verify thatthe indicating device provides an easily read, reliable and unambiguous visual indicgtion
of the ifdicated volume.

b) Verify that the indicating device includes visual means for testing and calibration.

c) If the ipdicating device includes @dditional elements for testing and calibration by other methods,
e.g. for putomatic testing and calibration, record the type(s) of device.

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

e) Compldte the sséction reference ISO 4064-1:2014|0IML R 49-1:2013, 6.7.1.1| in
1SO 4044-3:2014|0IML R 49-3:2013, 4.4.1.

6.4.3.2 Unit'of measurement, symbol, and its placement (ISO 4064-1:2014|0OIML R 49-1:2013,
6.7.1.2)

a) Verify that the 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 4064-1:2014|0OIML R 49-1:2013, 6.7.1.2 in
[SO 4064-3:2014|0IML R 49-3:2013, 4.4.1.

6.4.3.3 Indicating range (ISO 4064-1:2014|0IML R 49-1:2013, 6.7.1.3)
a) Verify that the indicating device is able to record the indicated volume in cubic metres given in

ISO 4064-1:2014|0IML R 49-1:2013, Table 5 corresponding to the permanent flow rate Q3 without
passing through zero.

4 © ISO 2014 - All rights reserved
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Complete the section reference ISO 4064-1:2014|0IML R 49-1:2013,
ISO 4064-3:2014|0IML R 49-3:2013, 4.4.1.

2:2014(E)

6.71.3, in

6.4.3.4 Colour coding for indicating devices (ISO 4064-1:2014|0IML R 49-1:2013, 6.7.1.4)

a)

b)

6.4.

6.4.]

multiplication factor (x0,004;%0,01; x1; x10; x100; x1 000, etc.).

Verify that the rotational movements of the pointers or circular scales are clockwise.
Verify that the linearmovement of the pointers or scales is from left to right.

Verify that thelmovement of the numbered roller indicators is upwards.

Complete~ \the section reference I[SO 4064-1:2014|0IML
SO 406423:2014|OIML R 49-3:2013, 4.4.1.

R 49-1:2013,

.3.5:2" Type 2 — Digital device (ISO 4064-1:2014|OIML R 49-1:2013, 6.7.2.2)

Verify that either:
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
—the-coloursare-apphed-—eitherto-the-pointers-indexes numbers-wheels-dises,diatsjor aperture
frames;
br other means of indicating the cubic metre are used in which there is no zilnbiguity in
distinguishing between the primary indication and alternative displays, elg. sub-multiples for
verification and testing.
Complete the section reference ISO 4064-1:2014|0IML R '*49-1:2013, [6.7.1.4, in
SO0 4064-3:2014|0IML R 49-3:2013, 4.4.1.
3.5 Types of indicating device (ISO 4064-1:2014|0IML R 49:1:2013, 6.7.2)
3.5.1 Type 1 — Analogue device (ISO 4064-1:2014|0IML R 49-1:2013, 6.7.2.1)
fatype 1 indicating device has been used, verify that volume is indicated by:
— either continuous movement of one or more pointers moving relative to graduated scales;
— or continuous movement of one or morg‘eircular scales or drums, each passing an index.
Verify that the value expressed in cubjcietres for each scale division is of the form 107, where nis a
positive or a negative whole number or zero, thereby establishing a system of consecutjve decades.

Verify that each scale is either graduated in values expressed in cubic metres or accompanied by a

6.7.2.1, in

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

Verify that the advance of one digit is completed while the digit of the next immediately lower decade

changes from 9 to 0.
Verify that the actual or apparent height of the digits is at least 4 mm.
For non-electronic devices:

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

© IS0 2014 - All rights reserved
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to permit a digit to be read without ambiguity.

For electronic devices:

if the lowest value decade has a continuous movement, verify that the aperture is large enough

3) verify that for non-permanent displays the volume can be displayed at any time for at least 10 s;

4) check the entire display visually in the following sequence:

i) for seven segment 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 cannetresylt in
any digit being misinterpreted,

iv) | verify that each step of the sequence lasts at least 1 s.

e) Compldte the section reference ISO 4064-1:2014|0IML R 49-1:2013, 6.7.2.2] in
ISO 4044-3:2014|0IML R 49-3:2013, 4.4.1.

6.4.3.5.3 [['ype 3 — Combination of analogue and digital devices (ISO 4064-

1:2014|0IML R 49-1:2013, 6.7.2.3)

a) If the indicating device is a combination of type 1 and 2:devices, verify that the respegtive
requirgments of each apply (see 6.4.3.5.1 and 6.4.3.5.2).

b) Complgte the section reference I[SO 4064-1:2014|OIML R 49-1:2013, 6.7.2.3| in
ISO 40644-3:2014|0IML R 49-3:2013, 4.4.1.

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

(ISO 4064-[1:2014|0IML R 49-1:2013, 6.7.3)

6.4.3.6.1 [eneral requirements (ISO 4064-1:2014|0IML R 49-1:2013, 6.7.3.1)

a) Verify that the indicating device(has the means for visual, non-ambiguous verification testing and
calibration.

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

c) Note whether, in addition to the visual verification display, the indicating device includes provigions
for rapid testing by, the inclusion of complementary elements (e.g. star wheels or discs), providing
signals|throughi externally attached sensors. Note the relationship, stated by the manufactprer,
between thevisual indication of volume and the signals emitted by these complementary deviges.

d) Compldté~ the section reference ISO 4064-1:2014|0IML R 49-1:2013, 6.7.3.1| in

[SO 4064=-372014{0TME R 49-372013, 441

6.4.3.6.2 Visual verification display (ISO 4064-1:2014|0OIML R 49-1:2013, 6.7.3.2)

6.4.3.6.2.1
6.7.3.2.1)

a)
10n, or

b)

Value of the verification scale interval (ISO 4064-1:2014|0OIML R 49-1:2013,

2 x 101, or 5 x 101, where n is a positive or negative whole number, or zero.

Verify that the value of the verification scale interval, expressed in cubic metres, is of the form 1 x

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

interva

| between two consecutive digits of the first element.
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b)

d)
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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.

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.

Complete the section reference I[ISO 4064-1:2014|OIML R 49-1:2013, 6.7.3.2.1 in
[SO 4064-3:2014|0IML R 49-3:2013, 4.4.1.

3.6.2.2 Form of the verification scale (ISO 4064-1:2014|0IML R 49-1:2013, 6.7.3.2.2)

fthe indicating device has continuous movement of the first element, check that the.apparent scale
cpacing is not less than 1 mm and not more than 5 mm.

Verify that the scale consists of:

— either lines 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.

Verify that the apparent width of the pointer at its tip do€s not exceed one-quarter pf the scale
Spacing.

Verify that the apparent width of the pointer at its tip does not exceed 0,5 mm.

Complete the section reference ISO 4064'1:2014|0IML R 49-1:2013, 6J.3.2.2, in
S0 4064-3:2014|0IML R 49-3:2013, 4.4.1.

.3.6.2.3 Resolution of the indicating device (ISO 4064-1:2014|0OIML R 49-1:2013, 4.7.3.2.3)

Note the value of the verification scale-interval, §V m3
Calculate the actual volume V;, innm3 passed during h 30 min at the minimum flow ratg Q1, from

Ya=Q1x15

Calculate the resolution error er of the indicating device, expressed as a percentage, from:
1) for continuous movement of the first element:

0,56V +0558V

r

x100%

a

=6—V><100%

a
2) For discontinuous movement of the first element:

=8V+8V

r

x100%

a

:28—V><100%

a
Verify that for accuracy class 1 meters, the value of the verification scale interval is small enough
to ensure that the resolution error ¢ of the indicating device does not exceed 0,25 % of the actual
volume required during 1 h 30 min at the minimum flow rate, Q1.

£<0,25%
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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 1 h 30 min at the minimum flow rate, Q1.

&<0,5%
f) Complete the section reference ISO 4064-1:2014|0IML R 49-1:2013, 6.7.3.2.3 in
ISO 4064-3:2014|0IML R 49-3:2013, 4.4.1.

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 djsplay of the first element is discontinuous, an allowance shall be made for a maximuni grror
in each reading of not more than one digit of the verification scale.

6.4.4 Profection devices (ISO 4064-1:2014|0IML R 49-1:2013, 6.8)

a) Verify | that the water meter includes protection devices,. 'ds specified| in
ISO 40644-1:2014|0IML R 49-1:2013, 6.8.

b) Complgte the section reference ISO 4064-1:2014|0OIML R 49-1:2013, 6.8.1 and 6.8.2.8 in
ISO 4044-3:2014|0IML R 49-3:2013, 4.4.1.

7 Performance tests for all water meters

7.1 Gendral
During the performance tests, all relevant values, dimetisions and observations shall be recorded.
NOTE1 Fpr presentation of the results of type evaluation tests see Clause 11.

NOTE 2  The relevant sub-clauses of ISO 4064:172014|OIML R 49-1:2013 are shown in parentheses i the
following.

7.2 Required conditions for alltests

7.2.1 Water quality

Water meter tests shall be carried out using water. The water shall be that of the public potable water
supply or shall meet the'same requirements.

The water [shall not\contain any substance which might damage the meter or adversely affedt its
operation. If shalbnot contain air bubbles.

If water is beihg recycled, measures shall be taken to prevent residual water in the meter from becoining
harmful to human beings.

7.2.2 General rules concerning test installation and location

7.2.2.1 Freedom from spurious influences

Test rigs shall be so designed, constructed, and used, that the performance of the rig itself shall not
contribute significantly to the test error. To this end, high standards of rig maintenance, plus adequate
supports and fittings, are necessary to prevent vibration of the meter, the test rig, and its accessories.

The test rig environment shall be such that the reference conditions of the test are met (see Clause 4).
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During the tests, the gauge pressure at the outlet of each water meter shall be atleast 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.

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.

7.2.1

The
OIM

7.3

7.3.

To v
with

7.3.1

d)

P.3 Location

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

Static pressure test (ISO 4064-1:2014|0IML R 49-1:2013, 4.2,10)

| Object of the test

erify that the water meter can withstand the specified hydraulictest pressure for the sp
out leakage or damage.

. Preparation

nstall the meters in the test rig either singly or.jngroups.
Bleed the test rig pipework and the water meters of air.
Fnsure that the test rig is free from leaks;

Fnsure that the supply pressure is ftee from pressure pulsations.

.3 Test procedure

.3.1 In-line meters

ncrease the hydraulic pressure to 1,6 times the maximum admissible pressure (MAP)
hnd hold it for 15in.

F.xamine the‘meters for physical damage, for external leaks and for leaks into the indicg

F.xamine the meters for physical damage, for external leaks and for leaks into the indicg

ncrease‘the hydraulic pressure to twice the MAP and hold this pressure level for 1 min|

hborated in

).

pcified time

bf the meter

ting device.

ting device.

e) Complete the test reportin ISO 4064-3:2014|OIML R 49-3:2013, 4.5.1.

Additional requirements:

iy

Increase and decrease the pressure gradually without pressure surges.

2) Apply only the reference temperatures for this test.

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) shall also be tested

© IS0 2014 - All rights reserved
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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

Figures E.2 and E.3.

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 Dete

rmination of intrinsic errors (of indication) (ISO 4064-

1:2014|0IML R 49-1:2013, 7.2.3)

7.4.1 Obj

pct of the test

To determine the intrinsic errors (of indication) of a water meter and the effects gf'the meter orientz

on the errol
7.4.2 Pre

7421 D

The method
method, in

(of indication).
paration

pscription of the test rig

specified here for determining the meter errors (of indication) is the so-called “collec
which the quantity of water passed through a water meter is collected in one or 7

collecting v
used, provi

The checki
meter unde

For the put
devices att3

|

essels and the quantity determined volumetrically or by weighing. Other methods m3
ed the requirements of 7.4.2.2.6.1 are met;

g of the errors (of indication) consists:in comparing the volume indications given by
I reference conditions against a calibrated reference device.

pose of these tests, at least one“meter should be tested without its temporary anci
ched (if any) unless the device is essential for the testing of the meter.

consists, typically, of:

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

rk;

ated reference device (calibrated volumetric tank, weighing system, reference meter, ef

for measuring the time of the test;

fepautomating the tests (if required);

ition

”

[ion
nore
y be

r the

lary

The test rig]
a) awater
b) pipewo
c) acaliby
d) means
e) deviceg
f)
g)
h)
i)
10

means for measuring water temperature;
means for measuring water pressure;
means to determine density, if necessary;

means to determine conductivity, if necessary.
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7.4.2.2 Pipework

7.4.2.2.1 Description

Pipework shall include:

a)
b)
c)
d)
and
e)
£
g)
h)
i)

a test section in which the meter(s) is (are) placed;
means for establishing the desired flow rate;

one or two isolating devices;

2:2014(E)

means for determining the flow rate;

fnecessary:

means for checking that the pipework is filled to a datum level before and after each teg
bne or more air bleeds;

h non-return device;

hn air separator;

h filter.

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

metg
7.4.1
The
a)

b)
The

cavi
indi

7.4.]
a)

b)

r(s) and the reference device or from the reference,device.

p.2.2 Test section
Lest section shall include, in addition to the meter(s):

bne or more pressure tappings for the-measurement of pressure, of which one pressun
cituated upstream of, and close to, the (first) meter;

means for measuring the teniperature of the water close to the entry to the (first) mete

presence of any pipe components or devices placed in or near the measuring section shg
ation or flow disturbances capable of altering the performance of the meters or causir
ation).

.2.3 Precautions to be taken during tests

Check thfatthe operation of the test rig is such that, during a test, the actual volume o
flows.through the meter(s) is equal to that measured by the reference device.

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

—
-

etween the

e tapping is

]

1l not cause
g errors (of

[ water that

level at the

eginning and at the end of the test.

c) Bleedallairfromtheinterconnecting pipeworkand the meter(s). The manufacturer may recommend
a procedure that ensures that all air is bled from the meter.

d) Take all precautions necessary to avoid the effects of vibration and shock.

© IS0 2014 - All rights reserved
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7.4.2.2.4 Special arrangements for the installation of meters

7.4.2.2.4.1

Avoidance of erroneous measurements

The following reminder of the most frequent causes of erroneous measurements and the necessary
precautions for the installation of water meters on the test bench is prompted by the need to achieve a
test installation in which:

a)

when compared with hydrodynamic flow characteristics which are undisturbed; and

the hydrodynamic flow characteristics cause no discernible difference to the meter functioning

b) the exj

7.4.2.2.4.2

The accura
example, by

In order to
a)
b)

the metf

the con|
and

if neceq

‘)
7.4.2.2.4.3

A flow can
may affect {

Velocity-profile distortion is typically caused by an obstruction partially blocking the pipe, e.g

presence of]
application

Swirl can b
eccentricre
length of st
a combinat
avoided.

7.4.2.2.44

Some types

anded uncertamty ol the method employed does not exceed the stlpulated value
6.1).

Need for straight lengths of pipe or a flow straightener

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

rounteract these effects:
er shall be installed in accordance with the manufacturer’s instructions;

necting pipework shall have an internal diameter matched te the relevant meter connec

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

Common causes of flow disturbance

be subject to two types of disturbance;velocity-profile distortion and swirl, both of w
he errors of indication of a water meter:

a partly closed valve or a mjsaligned flange joint. This can easily be eliminated by ca
of installation procedures.

(see

, for

tion;

hich

the
reful

h an

e caused by two or more'bends in different planes or by a single bend in combination wit
ducer or partially closed valve. This effect can be controlled either by ensuring an adeq
Faight pipe upstréam of the water meter, or by installing a flow straightening device, ¢
on of the twosHowever, where possible, these types of pipework configurations shou

Volumetric water meters

suring ch

mobile walls

installation

7.4.2.2.4.5

of water meter, e.g. volumetric water meters (i.e. involving mea

, U d U y d U Cl v

Ul cl ) U U d o U
conditions; hence no special conditions are required.

Meters employing electromagnetic induction

uate
r by
d be

Meters employingelectromagneticinduction asameasuring principle may be affected by the conductivity
of the test water.

The conductivity of the water used for testing this type of meter should be within the operational range
of conductivity specified by the meter manufacturer.

12
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7.4.2.2.4.6 Other measuring principles

Other types of meter may require flow conditioning when measuring the errors of indication and in such
cases the manufacturer’s recommended installation requirements shall be followed (see 7.10).

These installation requirements should be reported in the type approval certificate for a water meter.

Concentric meters that are proven to be unaffected by manifold configuration (see 7.4.2.2.4.4) may be

tested and used with any suitable manifold arrangement.

7.4.2.2.5 Errors of test commencement and termination

7.4.2.2.5.1 General

Ade
com

Detd

uate precautions shall be taken to reduce the uncertainties resulting fromcperatiol
bonents during the test.

ils 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 ¢

in the “collection” method.

7.4.]
This

Flow
this
Tim
mov|
the ¢

Whi
rota
cert

It ha
that

In c3

a)
b)

For 1

.2.5.2 Tests with readings taken with the meter at rest
method is generally known as the standing-start-and-finiShymethod.

ris established by opening a valve, situated downstreai of the meter, and it is stopped H
valve. The meter is read when the registration is stationary.

e is measured between the start of the opening movement of the valve and the close of
ement. While flow is beginning and during theperiod of running at the specified consta
rror (of indication) of the meter varies as-a function of the changes in flow rate (the err

e the flow is being stopped, the combination of the inertia of the moving parts of the m

hin types of meter and for certain test flow rates.

s not been possible, in this.case, to determine a simple empirical rule which lays down c
this error may always be negligible.

se of doubt, it is adwvisable:
Lo increase the~volume and duration of the test;

fo compare-the results with those obtained by one or more other methods, and in pa
method.Specified in 7.4.2.2.5.3, which eliminates the causes of uncertainty given in the

ome types of electronic water meters with pulse outputs that are used for testing, the

the

meter to changes in flow rate may be such that valid pulses are emitted after closure of 1

h of test rig

ncountered

y closure of

the closing
nt flow rate,
or curve).

bter and the

Fional movement of the water insidé-the meter may cause an appreciable error to be introduced in

nditions so

rticular the
preceding.

response of
he valve. In

this

case, means shall be provided to count these additional pulses.

Where pulse outputs are used for testing meters, the correspondence of the volume indicated by the
pulse count to the volume displayed on the indicating device shall be checked.

7.4.2.2.5.3 Tests with readings taken under stable flow conditions and diversion of flow

This
The

method is generally known as the flying-start-and-finish method.

measurement is carried out when flow conditions have stabilized.

A switch diverts the flow into a calibrated vessel at the beginning of the measurement and diverts it
away at the end.

© IS0 2014 - All rights reserved
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The meter is read while in motion.
The reading of the meter is synchronized with the movement of the flow switch.
The volume collected in the vessel is the actual volume passed.

The uncertainty introduced into the volume may be considered negligible if the times of motion of the
flow switch in each direction are identical within 5 % and if this time is less than 1/50 of the total time
of the test.

7.4.2.2.6 Calibrated reference device

7.4.2.2.6.1 | Expanded uncertainty of the value of measured actual volume

When a test is conducted, the expanded uncertainty in the determination of the actual velume pagsing
through a water meter shall not exceed one-fifth of the applicable maximum permissibleerror for fype
evaluation gnd 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 njeter.

The estimafed 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 minimym volume permitted depends on requirements deterimined by the test start and end effects
(timing err¢r), and the design of the indicating device (valueofthe verification scale interval).

7.4.2.2.7 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 precjsion
of measurement of these physical quantities, are the principal factors affecting the measurement of the
errors (of idication) of a water meter.

7.4.2.2.7.2 | Supply pressure
The supply pressure shall beemaintained at a constant value throughout the test at the chosen flow fate.

When testing water meters'which are designated Q3 < 16 m3/h, at test flow rates < 0,1 Q3, constanfy of
pressure at|the inlet-efithe meter (or at the inlet of the first meter of a group being tested) is achipved
if the test rijg is supplied through a pipe from a constant head tank. This ensures an undisturbed flpw.

Any other npethods of supply shown not to cause pressure pulsations exceeding those of a constant head
tank may béused (e g a pressurized tank)

For all other tests, the pressure upstream of the meter shall not vary by more than 10 %.The maximum
uncertainty (k = 2) in the measurement of pressure shall be 5 % of the measured value.

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

Pressure at the entrance to the meter shall not exceed the maximum admissible pressure for the meter.

7.4.2.2.7.3 Flow rate

The flow rate shall be maintained at a constant value throughout the test at the chosen value.
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The relative variation in the flow rate during each test (not including starting and stopping) shall not
exceed:

+2,5 % from Q1 to Q2 (exclusive);

+5,0 % from Q3 (inclusive) to Q4.

The flow rate value is the actual volume passed during the test divided by the time.

This flow rate variation condition is acceptable if the relative pressure variation (in flow to free air) or
the relative variation of pressure loss (in closed circuits) does not exceed:

+10 Po from Q3 (inclusive) to Q4.

7.4.2.2.7.4 Temperature

Duril

The

7.4.]
a)

b)

5 % from Q1 to Q2 (exclusive);

ng a test, the temperature of the water shall not change by more than 52C.

maximum uncertainty in the measurement of temperature shall neteexceed 1 °C.

.2.7.5 Orientation of water meter(s)

f the meters are marked “H”, mount the connecting pipework with the flow axis in the
plane during the test (indicating device positioned on top).

fthe meters are marked “V”, mount the connectingpipework with the flow axis in the ve
Huring the test:

1) at least one meter from the sample shall be mounted with the flow axis vertica
direction from bottom to top;

D) at least one meter from the sample shall be mounted with the flow axis vertica
direction from top to bottor;

f the meters are not marked-{H” or “V”:

1) at least one meter from the sample shall be mounted with the flow axis vertica
direction from bottom to top;

D) at least onemeter from the sample shall be mounted with the flow axis vertica
directiomfrem top to bottom;

B) at least' one meter from the sample shall be mounted with the flow axis at an iy
angle to the vertical and horizontal (chosen at the discretion of the body responsi
approval);

b horizontal

rtical plane

, with flow

, with flow

, with flow

, with flow

itermediate
ple for type

T) theremaining meters 1Irom tne sample sindll be mounted WItn the I'ow ax1s Norrzon al.

d) Where the meters have an indicating device which is integral with the body of the meter, atleast one
of the horizontally mounted meters shall be oriented with the indicating device positioned at the
side and the remaining meters shall be oriented with the indicating device positioned at the top.

e) The tolerance on the position of the flow axis for all meters, whether horizontal, vertical or at an

intermediate angle, shall be +5°.

Where fewer than four meters are presented to test, supplementary meters shall be taken from the
basis population or the same meter shall be tested in different positions.

© IS0 2014 - All rights reserved
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7.4.3 Combination meters

7.4.3.1 General

For a combination meter, the test method specified in 7.4.2.2.5.3, in which readings of the combination
meter are taken at an established flow rate, ensures that the change-over device is functioning correctly
for both increasing and decreasing flow rates. The test method specified in 7.4.2.2.5.2, in which readings
of the meter are taken at rest, should not be used for this test as it does not allow the determination of
the error (of indication) after regulating the test flow rate for decreasing flow rates for combination

meters.

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

1:2014|01

a) Startin
in succ
ISO 4046
indicat

b) Startin
in succ

ISO 4046
indicat
c) Compleg
7.4.4 Tes
a) Determ

volume
for 1), 2
) &

2) Q2

3) 03
4) 0,6
5) 09
6) 09
and for
7) 0,8

L R 49-1:2013, 7.2.3)

b from a flow rate that is less than the change-over flow rate Qxp, the flow rateiis incre
pssive steps of 5 % of the assumed value of Q2 until flow rate Qx2 is achieved as defing
4-1:2014|OIML R 49-1:2013, 3.3.6. The value of Qx> is taken as the average of the valu
bd flow rate just before and just after change-over occurs.

b from a flow rate thatis greater than the change-over flow rate Qg;1,the flow rate is decre
pssive steps of 5 % of the assumed value of Qx1 until flow rate Qy1 is achieved as defing
4-1:2014|0IML R 49-1:2013, 3.3.6 . The value of Q1 is takenidas the average of the valu
bd flow rate just before and just after change-over occurs;

te the test reportin ISO 4064-3:2014|0IML R 49-3:2018; 4.5.2.

[ procedure

ine the intrinsic errors (of indication) of awater meter (in the measurement of the ag
, for atleast the following flow rates, the-error at each flow rate being measured three t
) and 5) and twice for the other flow rate ranges:

o 1,101;
o 1,102;

B x (Q2 + (3) to 0,37 x (Qu+ Q3);
/ x (Q2 + (3) to 0,74%7(Q2 + Q3);
03 to Q3;

b4 t0 Qg5

combination meters:

SQX1 tO 0595QX11

hsed
bd in
bs of

hsed
bd in
es of

tual
mes

8) 1,050x2 to 1,15Qx2.

NOTE

Three points are alwaysrequired for 1),2) and 5), sinceitisatthese flow rates thatthe repeatability
is calculated.

b) Testthe water meter without its supplementary devices attached (if any).

c) During

a test, hold all other influence factors at reference conditions.

d) Measure the errors (of indication) at other flow rates if the shape of the error curve indicates that
the MPE may be exceeded.

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

16
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f) Complete the test report in ISO 4064-3:2014|OIML R 49-3:2013, 4.5.3.

Where the initial error curve is close to the maximum permissible error at a point other than at Q1, Q2
or Q3, if this error is shown to be typical of the meter type, the body responsible for type approval may
choose to define an additional flow rate for verification to be included in the type approval certificate.

It is recommended that the characteristic error curve for each water meter be plotted in terms of error
against flow rate, so that the general performance of the water meter over its flow rate range can be
evaluated.

The meter shall be tested at the reference temperature(s) glven in Clause 4. Where there are two

refe
tem

b)

7.4.6

logi

7.4.6.1 Object of the test

To c

to th

7.4.6.2 Preparation

Two

fron

Corr

P

perature shall apply

Acceptance criteria

[he relative errors (of indication) observed for each of the flow rates shall fiot exceed th
permissible errors given in [SO 4064-1:2014|0IML R 49-1:2013, 4.2.2 ort4:2.3. If the err
bn one or more meters is greater than the maximum permissible egfor at one flow raf]
f only two results have been taken at that flow rate, the test at.that flow rate shall
Lhe test shall be declared satisfactory if two out of the three results at that flow rate lig
maximum permissible error and the arithmetic mean of thexesults for the three tests
Fate lies within the maximum permissible error.

f all the relative errors (of indication) of a water meter have the same sign, at leas
errors shall not exceed one-half of the maximum permissible error. In all cases, this 1
chall be applied equitably with respect to the“water supplier and the consume
SO0 4064-1:2014|0IML R 49-1:2013, 4.3.3, paragraphs 3 and 8).

The standard deviation for 7.4.4 a) 1), 2)vand 5) shall not exceed one-third of thg
permissible errors given in ISO 4064-1:2014|0IML R 49-1:2013, 4.2.2 or 4.2.3.

Interchange test on all types‘of cartridge meters and meters with exchangeablg
fal modules (ISO 4064-1:2014|0IML R 49-1:2013, 7.2.7)

nfirm that the cartridge meters or meters with exchangeable metrological modules ar¢
e influence of connection interfaces produced in series production.

cartridge-meters or exchangeable metrological modules and five connection interfaces
the fiumber of meters presented for approval.

ate to the test

£ maximum
br observed
e only, then
e repeated;
e within the
at that flow

one of the
equirement
r (see also

maximum

metro-

insensitive

hre selected

ect/matching of a cartridge meter with a connection interface or an exchangeable

hetrological

module with a connection interface, respectively, shall be checked prior to test. Moreover, the matching
of the required marking on a cartridge meter or an exchangeable metrological module and a connection
interface shall be checked. Adaptors are not permitted.

7.4.6.3 Test procedure

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

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

c) Calculate the relative error of indication for each flow rate in accordance with Annex B.
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d) Comple

te the test report in ISO 4064-3:2014|0IML R 49-3:2013, 4.5.4.

7.4.6.4 Acceptance criteria

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

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.

a)
b)
7.5 Wate
7.5.1 Obj

To measure

7.5.2 Pre

Apply the ix

7.5.3 Tes

Measure th
10°C+5°
T30/180. A
Measure th
the maximy
with a toler

a) Calculage the relative error (of indication) for each inlet water temperature in accordance

Annex

b) Complég

7.5.4 Acc

The relativ
error.

7.6 Over

r temperature test (ISO 4064-1:2014|0IML R 49-1:2013, 4.2.8)

pct of the test

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

paration

stallation and operational requirements specified in 7.4.2.

[ procedure

e error (of indication) of at least one meter at flow rates@2 with the inlet temperature he
C for temperature classes T30 to T180 and 30°C+g:g for temperature classes T30/7
| other influence factors are maintained at reference conditions.

e error (of indication) of at least one meter atflow rate Q; with the inlet temperature he
m admissible temperature (MAT) (1S0,4064-1:2014|0IML R 49-1:2013, Table 1) of the n{

ance of _% o(é and all other influence faetors maintained at reference conditions.

B.
te the test report in ISO4064-3:2014|0IML R 49-3:2013, 4.5.5.

pptance criteria

e error (of indication) of the meter shall not exceed the applicable maximum permis

Joadiwater temperature test (ISO 4064-1:2014|0IML R 49-1:2013, 7.2.5)

Id at
0 to

Id at
eter

with

sible

7.6.1 Obj

Eof el 'S 'y
CL UL LIIT tTOoU

To verify that a meter’s performance is not affected after exposure to an elevated, overload, water

temperatur

e, as required in ISO 4064-1:2014|OIML R 49-1:2013, 7.2.5.

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

7.6.2 Preparation

Apply the installation and operational requirements specified in 7.4.2.

The test is to be performed on at least one meter.

7.6.3 Test procedure

18
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Expose the 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) After recovery, measure the error (of indication) of the meter at flow rate Q; at the reference
temperature.

7.7

7.7.

To

7.7.1
The

7.7.3

Mea
first

0
(10

7.7.5

The
erro

7.8

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

During the test, the reference conditions for all other influence quantities shall be maintained.

Complete the test reportin ISO 4064-3:2014|0OIML R 49-3:2013, 4.5.5.

.4 Acceptance criteria

Che meter functionality with regard to volume totalization shall remain unaffected.
Additional functionality, as indicated by the manufacturer, shall remain unaffected.

The error (of indication) of the meter shall not exceed the applicable MPE.
Water pressure test (ISO 4064-1:2014|0OIML R 49-1:2013; 4.2.8)

| Object of the test

easure the effects of internal water pressure on the ettors (of indication) of a meter.

. Preparation

installation and operational requirements specified in 7.4.2 shall apply.

8 Test procedure

sure the error (of indication) of at\least one meter at a flow rate of Q2 with the inlet p
ly at 0,03 MPa (0,3 bar) (+g%) and then at the maximum admissible press

6 )
Puring each test, all 6ther influence factors shall be maintained at reference conditions
Calculate the relative error (of indication) for each inlet water pressure in accordance w

Complete thedtest report in ISO 4064-3:2014|0IML R 49-3:2013, 4.5.6.

.  AccCeptance criteria

rélative errors (of indication) of the meter shall not exceed the applicable maximum

essure held
ure (MAP)

th Annex B.

permissible

I.

Reverse flow test (ISO 4064-1:2014|0IML R 49-1:2013, 4.2.7)

7.8.1 Object of the test

To verify that a meter satisfies the requirement of ISO 4064-1:2014|0IML R 49-1:2013, 4.2.7 when

reve

rse flow occurs.

A meter which is designed to measure reverse flow shall record the reverse flow volume accurately.

A meter which allows reverse flow, but which is not designed to measure it, shall be subjected to reverse
flow. The errors shall subsequently be measured for forward flow, to check that there is no degradation

inm

etrological performance caused by reverse flow.
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A meter which is designed to prevent reverse flow (e.g. by means of an integral non-return valve) is
subjected to the application of the maximum admissible pressure of the meter applied to the outlet
connection and the measurement errors are subsequently measured for forward flow to ensure that
there is no degradation in metrological performance caused by the pressure acting on the meter.

7.8.2 Pre

paration

The installation and operational requirements specified in 7.4.2 shall apply.

7.8.3 Test procedure

7831 M

Lters designed to measure reverse flow

a) Measurje the error (of indication) of at least one meter at each of the following reverse/flow

ranges:

) &
2) Q2
3) 09
b) During

c) Calcula

to 1,1Q1;
to 1,1Q2;
23 to Q3.
each test, all other influence factors shall be maintained at reference conditions.

fe the relative error (of indication) for each flow rate innaccordance with Annex B.

d) Compldte the test reportin ISO 4064-3:2014|OIML R 49-3{2013, 4.5.7.2.

e) In addi
loss tes|

7832 M

fion, the following tests shall be carried out #ith the application of reverse flow: pres
t (7.9), flow disturbance test (7.10), and durability test (7.11).

eters not designed to measure reverse flow

a) Subjectithe meter to a reverse flow of 0)9Q3 for 1 min.

b) Measur
) &
2) Q2
3) 09

c) During

e the error (of indication) of:at least one meter at the following forward flow rate range
fo 1,1Q1;
fo 1,1Q2;
23 to Q3.

each test;all other influence factors shall be maintained at reference conditions.

d) Calcule:[e therelative error (of indication) for each flow rate in accordance with Annex B.

e) Compl

rate

sure

4

ethe test reportin ISO 4064-7{-7014!()IMI R49-3:2013 4573

7833 M

eters which prevent reverse flow

a) Meters which prevent reverse flow should be subjected to the maximum admissible pressure in the
reverse flow direction for 1 min.

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

c) Measure the error (of indication) of at least one meter in the following forward flow rate ranges:
1) Qito1,1Qy;
2) Q210 1,1Qz;
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3) 0,9Q3to Q3.

d) During each test, all other influence factors shall be maintained at reference conditions.
e) Calculate the relative error (of indication) for each flow rate in accordance with Annex B.
f) Complete the test reportin ISO 4064-3:2014|OIML R 49-3:2013, 4.5.7.4.

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
exc

tthe-applieable-maximumpermissibleerror
7.9 | Pressure loss test (ISO 4064-1:2014|OIML R 49-1:2013, 6.5)

7.9.

|

Object of the test

To determine the maximum pressure loss through a water meter at any flow rate betweer
To vrify the maximum pressure loss is less than the maximum value,acceptable for the p
clasg of the meter (see ISO 4064-1:2014|OIML R 49-1:2013, Table 4)~\Fhe pressure loss is
the pressure lost by the flowing fluid passing through the watermieter under test, the ¥
congisting of the meter, associated manifolds (for concentric meters) and connections, but e;
pipeork making up the test section. The test is required foryforward flow and where app
revelrse flow (see 7.8.3.1).

through the meter. The same constant flow rate means as that employed for the measuring d
(of ipdication), specified in 7.4.2, is generally'used for pressure-loss tests.

The

watgr meter under test, constitute the measuring section.

Pres
mea

sure tappings of similar.design and dimensions shall be fitted to the inlet and outlet
suring section. Pressuretappings should be drilled at right angles to the pipe wall at the

1 Q1 and Q3.
ressure loss

defined as
vater meter
kcluding the

fopriate for

t flow rate
fthe errors

Lpstream and downstream pipe(engths, with their end connections and pressure tappinpgs, plus the

pipes of the
hppropriate

point. Tappings should not be more than 4 mm or less than 2 mm in diameter. If the pipe diafneter is less

than or equal to 25 min,~the tappings should be as close to 2 mm in diameter as possible. T

he diameter

of the holes shall remain constant for a distance of not less than two tapping diameters befofre breaking

into [the pipe. The/holes drilled through the pipe wall shall be free from burrs at the edges
break through,into the inlet and outlet pipe bores. Edges shall be sharp with neither a 1

where they
adius nor a

chamfer.
A six

glé pressure tapping may be provided and would be suitable for most tests. To provide more robust
dataﬂnmmmpmsm&ﬁppﬂg&mﬂ&ﬁﬁed&mndﬁ@p&d:mmﬁm&ﬂnﬂm_mrasuremem

plane. These would be interconnected by means of tee-shaped connectors to give a true mean static
pressure at the pipe cross-section. The design of a triple-tee arrangement is shown, for example, in
1SO 5167-1:2003,[11] Figure 1.

Guidance on the design of pressure tappings is given in Annex H.

The meter shall be installed in accordance with the manufacturer’s instructions and the upstream and
downstream connecting pipes in contact with the water meter shall have the same internal nominal
diameter matched to the relevant meter connection. A difference in the diameter of the connecting pipes
and that of the meter may result in an incorrect measurement.

The upstream and downstream pipes should be round and of smooth bore to minimize pressure loss
in the pipe. The minimum dimensions for installing the tappings are shown in Figure 1. The upstream
tapping should be positioned adistance ofatleast 10D, where D is the internal pipe diameter, downstream

© ISO 2014 - All rights reserved 21


https://standardsiso.com/api/?name=58a4cdfa913d7af4ef7edac2ca348ea2

ISO 4064-2:2014(E)

of the entrance to avoid errors being introduced by the entry connection and be positioned at least
5D upstream of the meter to avoid any errors introduced by the entry to the meter. The downstream
tapping should be at least 10D downstream of the meter to allow pressure to recover following any
restrictions within the meter and at least 5D upstream of the end of the test section to avoid any effect

of downstream fittings.

Ap
®

diffe
wate
plan
Flow
Meas

These spec
tappings in
measuring
clearing aiy
measured
the pressur]

7.9.3 Tes

79.31 D

The meter g
purged fror
tapping at t
test of 100 |
the pressur
required te

4 Ly

rential manometer L1=10D
Ly =5D
L3>10D
L4 >5D

where D is the internal diameter of the pipe-w

r meter (plus manifold, for concentric meters)
s of the pressure tappings
direction.

uring section.

Figure 1 — Pressure loss test: layout of measuring section

fications give minimum lengths and longerdengths are acceptable. Each group of pres|
the same plane shall be connected by a leak-free tube to one side of a differential pres
device, e.g. a differential pressure transmitter or manometer. Provision shall be mad

from the measuring device and cennecting tubes. The maximum pressure loss sha
bith a maximum expanded unceptainty of 5 % of the maximum pressure loss acceptabl
e loss class of the meter, with a.coverage factor of k = 2.

[ procedure

btermination of installed pressure loss

hould be installéd in the measuring section in the test facility. Flow is established and a
h the test section. Adequate back pressure should be ensured at the downstream pres|
he maximum flow rate Q3. As a minimum, a static pressure downstream of the meter u
[Pa (1 bar)is recommended to avoid cavitation or air release. All air should be removed {
e tappings and transmitter connecting pipes. The fluid should be allowed to stabilize a
hiperature. While monitoring the differential pressure, the flow should be varied bety

ork

sure
sure
b for
1] be

e for

11 air
sure
nder
rom
t the
veen

Qiand Q3.1

he Tlow rate showing the largest pressure Ioss, (/t, should be noted along with the meas

ured

pressure loss and fluid temperature. Normally Qt will be found to be equal to Q3. For combination meters,
the maximum pressure loss often occurs just before Qx.

7.9.3.2 Determination of pressure loss attributable to test section

As some pressure is lost due to friction in the test section pipe between the pressure tappings, this
should be determined and subtracted from the measured pressure loss across the meter. If the pipe
diameter, roughness and length between the tappings are known, the pressure loss may be calculated
from standard pressure loss formulae. It may, however, be more effective to measure the pressure loss
across the pipes. The test section can be rearranged as shown in Figure 2.
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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.

NOTE 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 same length as the water meter, or the water meter itself.

Measure the pressure loss for the pipe lengths at the previously determined flow rate Q.

a ——» 1 Ap,
L)
N
2
; W
— = - — ——— — — —— i —
Ly | Ls
* | «
L1 | Lz
| |
b
a) Pipe pressure loss
d —mM8M A
IR
Y,
3
Py _l_ P,
_E ........... [ — - ———— —— — — —7
LZ L3
L 5
b
h) (pipp and water mpfpr) pressure loss
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Key

Ap1

Ap>

differential manometer

water meter in downstream position (or temporary pipe) Py, P2

pressure loss of up- and downstream pipe lengths

pressure loss of up- and downstream pipe lengths and water
meter

3 water meter

planes of the pressure tappings

Apy=(ApL, +4p1,)

Aps

Apy —Ap= (APLZ +APL3 +Apmeter)_(ApL2 +APL3 ) = AP meter

:(APL2 +APL3 +Apmeter)

Flo

7.9.4 Cal¢

Calculate th

Apt = Af

where
Apm+p

App

If the measiired flow rate either during the test or,during the determination of the pipe pressure Ig

not equal td
Q¢ by refere

Ath
where

Ath

Ameeas

If the presy

b

v direction. Measuring section.

Figure 2 — Pressure loss test

ulation of the actual Ap of a water meter
e pressure loss, Apy, of the water meter at Q¢ by making the subtraction

m+p =~ App

is the measured pressure loss at Q; with the meter in place;

is the pressure loss measured without the meter at Qx.

the selected test flow rate, the measured pressure loss can be corrected to that expect
nce to the square law formula as follows:

Qt
meeas

meas

is the calculated pressure loss at Qy;
is theimeasured pressure loss at a flow rate Queas.

ureloss is being measured across a combination meter, this formula only applies i

condition o

F the Fhann‘nnvnr deviceis the same at 2 flow rate of n as itwas atthe moasured flowas

ssis
bd at

' the

ate.

Note that the pipe pressure loss and the meter and pipe pressure loss shall be corrected to the same flow
rate before the meter pressure loss Apy is calculated.

Complete the test report in ISO 4064-3:2014|OIML R 49-3:2013, 4.5.8. Note the water temperature, Apy,

and Q.

7.9.5 Acceptability criteria

The pressure loss of the meter shall not exceed the maximum value acceptable for the pressure loss class
of the meter at any flow rate between Q1 and Q3 inclusive.
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7.10 Flow disturbance tests (ISO 4064-1:2014|0OIML R 49-1:2013, 6.3.4)

7.10.1 Object of the tests

To verify that a meter complies with the requirements of ISO 4064-1:2014|OIML R 49-1:2013, 6.3.4 for
forward flow and where appropriate for reverse flow (see 7.8.3.1).

NOTE1 The effects on the error (of indication) of a water meter of the presence of specified, common types of
disturbed flow upstream and downstream of the meter are measured.

NOTE 2 Types 1 and 2 flow disturbers are used in tests to create left- handed (smlstrorsal) and right-handed

i 2 i sually found
e creates an
asymmetric velocity profile usually found downstream of a protrudlng pipe joint, single bend(0r a gpte valve not
fullylopened.

7.10.2 Preparation

In adldition to the installation and operational requirements specified inn24.2, the conditions specified
in 7.10.3 shall be applied.

7.1(.3 Test procedure

a) Usingthe flow disturbers of types 1, 2, and 3 specified in Annex I, determine the error (of indication)
pf the meter at a flow rate between 0,903 and Qs3, for-each of the installation conditions shown in
Annex C.

b) Puring each test, all other influence factors shall*‘be maintained at reference conditions|
c) [omplete the test reportin ISO 4064-3:2014{OIML R 49-3:2013, 4.5.9.
Addjtional requirements follow.

1) For meters where the manufacturer has specified installation lengths of straight pipe of at least 15
fimes DN upstream and 5 times DN downstream of the meter, where DN is the nominal diameter, no
external flow straightenersare allowed.

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

3) MWhere meter installations with external flow straighteners are to be used, the manufacturer shall
specify the straightener model, its technical characteristics and its position in the [installation
Felative to the water meter.

4) Peviceswithin the water meter having flow straightening functions shall not be considered to be a
‘straightener” in the context of these tests.

5) Sonretypesofwatermeterwhichrhavebeenproverrtobeumatfectedby flowdisturbances upstream
and downstream of the meter may be exempted from this test by the body responsible for type
approval.

6) The straight lengths upstream and downstream of the meter depend on the flow profile sensitivity
class of the meter and shall be in accordance with ISO 4064-1:2014|OIML R 49-1:2013, Tables 2 and
3, respectively.

7.10.4 Acceptance criteria

The relative error (of indication) of the meter shall not exceed the applicable maximum permissible
error for any of the flow disturbance tests.
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7.11 Dura

bility tests (ISO 4064-1:2014|0IML R 49-1:2013, 7.2.6)

7.11.1 General

During durability tests, the rated operating conditions of the meter shall be met. Where a combination
meter consists of individual meters that have been previously approved, only the discontinuous
combination meters (additional test) (Table 1) is required. The test is required for forward flow and
where appropriate for reverse flow (see 7.8.3.1).

The orientation(s) of the meters under test shall be set with reference to the meter orientation(s) claimed

by the mant

1facturer.

The same nj
7.11.2 Dis

7.11.2.1 O]l
To verify th
This test is

The test co
cycles of sh
rate throug

eters shall be submitted to the discontinuous and continuous tests.
tontinuous flow test

bject of the test
At a water meter is durable when subjected to cyclic flow conditions.
hpplied only to meters with Q3 < 16 m3/h and combination meters.

hsists of subjecting the meter to the specified number of starting and stopping flow
rt duration, the constant test flow rate phase of each cycle being kept at the prescribed

be divided yip into periods of at least 6 h.

7.11.2.2 Py

7.11.2.2.1

The installg

a)
b) pipewo

a water|

7.11.2.2.2
The meters
In addition

a)

one floy

eparation

Description of the installation
tion consists of:
supply (non-pressurized, pressurized tank; pump; etc.);

rk.

Pipework
can be arrangédin series or in parallel, or the two systems can be combined.
Fo the meter(s), the piping system consists of:

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

b)

one or mote isolating valves;

hout the duration of the test (see 7.11.2.3.2). For the coehvenience of laboratories, the test

rate
flow
can

‘)
d)
e)
f)

a device for measuring the temperature of the water upstream of the meters;
devices for checking the flow rate, the duration of cycles and the number of cycles;
one flow-interrupting device for each line of meters in series;

devices for measuring pressure at the inlet and outlet.

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

7.11.2.2.3 Precautions to be taken

The meter(s) and connecting pipes shall be suitably bled of air.
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The flow variation during the repeated opening and closing operations shall be progressive, so as to
prevent water hammer.

7.11.2.2.4 Flow rate cycle
A complete cycle comprises the following four phases:
a) aperiod from zero to the test flow rate;

b) aperiod at constant test flow rate;

dariad frama £l o & £ £1 FNS 3
C PCTTOUTIT OTIT CIICCCSTTIOW 1T atCtO~2CT U,

d) pperiod at zero flow rate.
7.11.2.3 Test procedure

7.11.2.3.1 General

a) PBefore commencing the discontinuous durability test, measure.thie errors (of indication) of the
meter(s) as specified in 7.4 and at the same flow rates as in 7.4.4.

b) Mount the meters either singly or in groups in the test rig imnthe same orientations as those used in
Hetermination of the intrinsic errors (of indication) (7.4.2¢2.7.5).

c) Puring the tests, maintain the meters within their rated operating conditions and with the pressure
Hdownstream of the meters high enough to prevent'cavitation in the meters.

d) HMAdjust the flow rate to within the specified tolerances.
e) Run the meter(s) at the conditions shown in Table 1.

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

g) [alculate the final relative error (of indication) for each flow rate in accordance with Aninex B.

h) For each flow rate, subtfract the value of the intrinsic error (of indication) obtained at §tep a) from
the error (of indicatign) obtained at step g).

i) [Lomplete the testyeport in ISO 4064-3:2014|0OIML R 49-3:2013, 4.5.10.1 for meterg with Q3 <
16 m3/h and 1S0)4064-3:2014|OIML R 49-3:2013, 4.5.10.3 for combination meters.

7.11.2.3.2 Tolerance on flow rate

The [relative variation of the flow values shall not exceed 10 % outside the opening, ¢losing, and
stoppéage periods. The meter(s) on test may be used to check the flow rate.

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

The tolerance on the total test duration shall not exceed 5 %.

7.11.2.3.4 Tolerance on the number of cycles

The number of cycles shall not be less than that stipulated, but shall not exceed this number by more
than 1 %.
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7.11.2.3.5 Tolerance on discharged volume

The volume discharged throughout the test shall be equal to half the product of the specified test flow
rate and the total theoretical duration of the test (operating periods plus transient and stoppage periods)
with a tolerance of £5 %.

This precision can be obtained by sufficiently frequent corrections of the instantaneous flows and
operating periods.

7.11.2.3.6 Test readings

During the
or once for

a)
b)
‘)
d)
e)
f)
g)

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

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

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

flow rate through the meter(s) under test;

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

number of cycles;

indicat¢d volumes of the meter(s) under test.

Table 1 — Durability tests

est, the following readings from the testrig shall be recorded at Ieast once every 24 h pefiod,
pvery shorter period if the test is so divided:

not been pre-
approved)

Permanent Test water Time
i Test . of test | Duratiopn of
Temperatufe flow rate tempera- Number of Time of
flow- Type of test . attest | start-upland
class Q3 ture interrupts pauses
rate o o flow rundown
m3/h ttest °C2 5°C
rate
0,15 [Q4]a s
Q3 20 Discontinuous 100 000 15s 15s with a nfini-
<16 mum of{1s
T30 and T5p Qa 20 Continuous — — 100 h —
@3 20 Continuous — — 800 h —
>16
Q4 20 Continuous — — 200h —
0,15 [Q4]3s
Q3 50 Discontinuous 100 000 15s 15s with a n}ini-
<16 mum of{1 s
All other templra- Q4 0'%‘&‘65 Continuous — — 100 h —
ture classe
Q3 50 Continuous — — 800 h —
>16 0.9 times .
Q4 MAT Continuous — — 200 h —
Combination
meters (additional >16 Q=20Qx2 20 Discontinuous 50000 15s 15s 3stobs
test)b
Combination
meters (Where
small meter has >16 0,90Qx1 20 Continuous — — 200 h —

a

b

[Q3] Is the number equal to the value of Q3 expressed in m3/h.

Where a combination meter consists of meters that have been previously approved, only the discontinuous test for
combination meters (additional test) is required. The specified temperature for tests for combination meters assumes that
the meter is of class T30 or T50. If it were of other classes, the reference temperature would be 50 °C.
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7.11.2.4 Acceptance criteria after discontinuous durability test

7.11.2.4.1 For accuracy class 1 water meters

a) The variation in the error curve shall not exceed 2 % for flow rates in the lower zone (Q1 < Q < Q2),
and 1 % for flow rates in the upper zone (Q2 < Q < Q4). 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 (Q1 < Q < Q2); and

+1,5 % for flow rates in the upper zone (Q2 < Q < Q4) for T30 meters; or

+2,5 % for flow rates in the upper zone (Q2 < Q < Q4) for meters other than T30.

7.11.2.4.2 For accuracy class 2 water meters

a) [The variation in the error curve shall not exceed 3 % for flow rates imthe lower zone (Q1 < Q < Q2),
pr 1,5 % for flow rates in the upper zone (Q2 < Q < Q4). For thé-purpose of determining these
Fequirements, the mean values of the errors (of indication) at eaeh flow rate shall apply]

b) [Che curves shall not exceed a maximum error limit of:
+6 % for flow rates in the lower zone (Q1 < Q < Q2);xand
+2,5 % for flow rates in the upper zone (Q2 < Q-< Q4) for T30 meters; or

+3,5 % for flow rates in the upper zone (Q2\<'Q < Q4) for meters other than T30.
7.11.3 Continuous flow test

7.11.3.1 Object of the test

To verify the durability of a water meter when subjected to continuous, permanent, and overload flow
conditions.

The [test consists of subjecting the meter to constant flow rate of Q3 or Q4 for a specified fluration. In
addifion, where the small.meter of a combination meter has not been pre-approved, the qombination
met¢r shall be subjected to a continuous flow test as shown in Table 1. For the convenience of Iaboratories,
the tlest can be divided up into periods of at least 6 h.

7.11.3.2 Preparation

7.11.3.2.1 Description of the installation

The Installation consists of:
a) awater supply (non-pressurized or pressurized tank, pump, etc.);

b) pipework.

7.11.3.2.2 Pipework
In addition to the meter(s) to be tested, the pipework comprises:
a) aflow-regulating device;

b) one or more isolating valves;
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c) adevice for measuring the water temperature at the meter inlet;

d) means for checking the flow rate and duration of the test;

e) devices for measuring pressure at the inlet and outlet.

The different devices shall not cause cavitation phenomena or other types of parasitic wear of the

meter(s).

7.11.3.2.3 Precautions to be taken

e | 1\ HIVP- I 211 1 ol 1o
The meter Yecotrectt TS PTpCSSTIarr OtT aultaul_y |9jiviem)

7.11.3.3 T¢st procedure

7.11.3.3.1

a) Before
as spec

b) Mount

in the determination of the intrinsic error (of indication) tests (7.4.2.2.7.5).
c) Run th¢ meter(s) at the conditions shown in Table 1.

d) Throughout the durability tests, the meter(s) shall be held within their rated operating condit
and thg 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 spec

in74a
f) Calcula
g) Foreac
(of indi

h) Complete the test reportin ISO 4064-3:2014|0IML R 49-3:2013, 4.5.10.2.

7.11.3.3.2 [lolerance on flow rate

The flow ra

The relativ

starting andl stopping).

7.11.3.3.3 ll‘olerance on test timing

[eneral

fommencing the continuous durability test, measure the errors (of indication) of the met
fied in 7.4 and at the same flow rates as in 7.4.4.

'he meter(s) either singly or in groups in the test rig in the same‘orientations as those

nd at the same flow rates.
fe the relative error (of indication) for éach flow rate in accordance with Annex B.

h flow rate, subtract the error (of indication) obtained at step a) of 7.11.2.3.1 from the ¢
Cation) obtained at step f).

Le shall be kept-constant throughout the test at a predetermined level.

e variationgef the flow rate values during each test shall not exceed +10 % (except V

er(s)

1sed

ions

ified

rror

rhen

The specified duration of the test is a minimum value.

7.11.3.3.4 Tolerance on discharged volume

The volume indicated at the end of the test shall not be less than that determined from the product of the
specified test flow rate and the specified duration of the test.

To satisfy this condition, sufficiently frequent corrections to the flow rate shall be made. The water

meter(s) on

30

test may be used to check the flow rate.
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7.11.3.3.5 Test readings

During the test, the following readings from the test rig shall be recorded at least once every 24 h period,
or once for every shorter period if the test is so divided:

a) water pressure upstream of the meter(s) under test;
b) water pressure downstream of the meter(s) under test;
c) water temperature upstream of the meter(s) under test;

d) flow rate through the meter(s) under test;

e) [ndicated volume of the meter(s) under test.
7.11.3.4 Acceptance criteria after continuous durability test

7.11.3.4.1 For accuracy class 1 water meters

a) [[he variation in the error curve shall not exceed 2 % for flow rates/in the lower zone (Q1 < Q <
02), and 1 % for flow rates in the upper zone (Q2 < Q < Q4). For.th& purpose of deternjining these
requirements, the mean values of the errors (of indication) at each flow rate shall apply]

b) [Che curves shall not exceed a maximum error limit of:
+4 % for flow rates in the lower zone (Q1 < Q < Q2)yand
+1,5 % for flow rates in the upper zone (Q2 @< Q4) for T30 meters; or

*2,5 % for flow rates in the upper zone (@2 < Q < Q4) for meters other than T30.

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 zorle (Q1 < Q <
02), and 1,5 % for flow rates in the upper zone (Q2 < Q < Q4). For the purpose of determining these
Fequirements, 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 (Q1 < Q < Q2); and
+2,5 % forflow rates in the upper zone (Q < Q < Q4) for T30 meters; or

+3,5 % for flow rates in the upper zone (Q2 < Q < Q4) for meters other than T30.

7.12 Magnetic field testing

A]l Watbdramatarc wwhara tha maachanical corananante oy hao 1afliancn dbx o ctatic masnefic f1eld (e
W o HagHes 8.

CCTTIrC T o—vy o T Ctrre o o oo COTTpoTICco 1T DT T C IO oy ot tre T

equipped with a magnetic coupling in the drive to the readout or with a magnet-driven pulse output)
and all meters with electronic components shall be tested to show that they are able to withstand the
influence of a static magnetic field.

This shall be 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 ISO 4064-1:2014|OIML R 49-1:2013, 4.3.6.
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The following two types of test are required.

a) Whereancillarydevicescanbeattached temporarily to the meter, e.g. for testing or data transmission
purposes, the error of indication of the meter shall be measured with the ancillary device(s) fitted

to ensu

re that the errors of indication do not exceed the MPEs.

b) For permanently fitted and temporarily fitted ancillary devices, the indications of volume from
the ancillary device/s shall be checked to ensure that the readings do not differ from those of the
primary indication.

7.13.2 Preparation

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

b) Tempotary ancillary devices shall be fitted either by the manufacturer or in accordance with the
manufgcturer’s instructions.

c¢) Where the output from a ancillary device is an electric signal consisting of a pulse stream in which
a singlq pulse corresponds to a finite volume, the pulses may be totalled on-an’electronic totalizer
which, when connected, has no significant influence on the electrical signak

7.13.3 Test procedure

a) Determline theindication error of the meter with the temporary ancillary device fitted, in accordpnce
with 7.4.4.

b) Compate the readings from the temporarily or permanently fitted ancillary device with those of the
primary indicating device.

c) Compldte the test reportin ISO 4064-3:2014|0IML\R"49-3:2013, 4.5.12.

7.13.4 Accpptance criteria

a) The error (of indication) of the meter withithe temporary ancillary device fitted shall not exceedl the
applicaple maximum permissible erxor:

b) For both permanent and temporarily fitted ancillary devices, the volume indications from the
ancillaly device(s) shall not differ from those of the visual display by more than the value of the
verificdtion scale interval,

7.14 Envil

Depending

ronmental tésting

Annex A shall be dpplied as appropriate. It is specified in 8.1.8 that these tests do not apply to mete

environmental conditions. Therelevanttestsspecifiedin Clause 8and [SO4064-1:2014|0IML R 49-1:2
purely mecjkanical construction.

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

013,
s of

8 Performance tests related to influence factors and disturbances

8.1 General requirements (ISO 4064-1:2014|0OIML R 49-1:2013, A.1)

8.1.1 Introduction

This clause defines the performance tests which are intended to verify that water meters perform and
function as intended in a specified environment and under specified conditions. Each test indicates,
where appropriate, the reference conditions for determining the intrinsic error.
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These performance tests are additional to the tests specified in Clause 7 and apply to complete meters, to
separable parts of a water meter, and, if required, to ancillary devices. The tests are required depending
on the environmental or electromagnetic class of meter as specified in 8.1.2 and 8.1.3 and the type of
meter construction or design as specified in 8.1.8.

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

The type evaluation tests specified in this clause may be carried out in parallel with the tests specified
in Clause 7, using examples of the same model of the water meter, or its separable parts.

8.1. Environmental classification

For |each performance test, typical test conditions are indicated; they correspgnd to the
mechanical and climatic environmental conditions to which water metersy'are exposed: see
ISO 4064-1:2014|0IML R 49-1:2013, A.2.

8.1.3 Electromagnetic classification

Water meters with electronic devices are divided into two electromagneétic environmental classes: E1
for ihstruments operating in protected areas; and E2 for instruments operating in areas without any
spedial protection. See ISO 4064-1:2014|OIML R 49-1:2013, A.3.

8.1.4 Reference conditions (ISO 4064-1:2014|0IML R49-1:2013, 7.1)

Reference conditions are listed in Clause 4.

Thege reference conditions should only be applied.if no reference conditions are specified by a relevant
regipnal or national standard designed to meet specific conditions. If specified by such a standard, then
the ¢riteria contained therein should be applied.

8.1.5 Testvolumes for measuring error (of indication) of a water meter

Somg influence quantities should have a constant effect on the error of indication of a watef meter and
not 4 proportional effect relatedito the measured volume.

In other tests, the effect of the influence quantity applied to a water meter is related to thg measured
volume. In these cases, jn\order to be able to compare results obtained in different laboratoties, the test
volume for measuring'the error of indication of the meter shall correspond to that delivered in 1 min at
the ¢verload flow rate-Q4.

However, sometests may require more than 1 min, in which case they shall be carried out in the shortest
posdible timé;raking into consideration the measurement uncertainty.

8.1.6 ~ Influence of the water temperature (ISO 4064-1:2014|0IML R 49-1:2013, A.5)

Dry heat, cold, and damp heat tests are concerned with measuring the effects of ambient air temperature
on the performance of the meter. However, the presence of the measurement transducer, filled with
water, may also influence heat dissipation in electronic components.

There are two options for the testing.

a) The meter has water passing through it at the reference flow rate and the error (of indication) of
the meter is measured with the electronic parts and the measurement transducer subjected to the
reference conditions.

b) A simulation of the measurement transducer is used for testing all electronic components. These
simulated tests shall replicate the effects caused by the presence of water for those electronic devices
which are normally attached to the flow sensor, and the reference conditions shall be applied during
the tests.
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Option a) is preferable.

8.1.7 Requirements for environmental tests

The following requirements are associated with the environmental tests and the relevant [EC standards
to be applied are listed in the appropriate subclauses of this part of ISO 4064|OIML R 49:

a) preconditioning of the equipment under test (EUT);

b) any deviations in the procedure from the relevant IEC standard;

c) initial g

raraait
ICASUI TIIITIILS,

this

the

hall

d) state ofthe EUT during conditioning;

e) severity levels, values of the influence factor and duration of exposure;

f) measurnements required and/or the loading during conditioning;

g) recovely of the EUT;

h) final measurements;

i) acceptgnce criteria for the EUT passing a test.

Where no [EC standard exists for a specific test, the essential requiréments for the test are given in

part of ISO #064|OIML R 49.

8.1.8 Equipment under test (ISO 4064-1:2014|0IML R49-1:2013, 7.2.12.3)

8.1.8.1 General

For the purjpose of testing, the EUT shall be categorized as one of the cases, A to E, according td

technology specified in 8.1.8.2 to 8.1.8.5 and-the’following requirements shall apply:

Case A Np performance test (as mentigned in this subclause) is required.

Case B The EUT is the complete méter or combined meter: the test shall be carried out with wat
flpwing in the volume pr, flow sensor and the meter operating as designed.

CaseC  The EUT is the measurement transducer (including the flow or volume sensor): the test s
b¢ carried out withrwater flowing in the volume or flow sensor and the meter operating 3
designed.

CaseD The EUT.isthe electronic calculator (including the indicating device) or the ancillary deviji
the testshall be carried out with water flowing in the volume or flow sensor and the met]
operating as designed.

Case E  The EUT is the electronic calculator (including the indicating device) or the ancillary device:

the test may be carried out with simulated measurement signals without water in the vol-
ume or flow sensor.

The body responsible for type approval may apply an appropriate category, A to E, for approval testing
of meters having technology which is not included in 8.1.8.2 to 8.1.8.5.
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8.1.8.2 Positive displacement meters and turbine water meters

a)
b)

9

d)

f)

8.1.8.3 Electromagnetic water meters

a)

b)

c)

d)

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

a)

b)

The meter is not fitted with electronic devices:

The measurement transducer and the electronic calculator including the indicating
device are in the same housing:

The measurement transducer is separate from the electronic calculator, but not fitted
with electronic devices:

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

1 4 P | 3
TCCTT OTIIC O CvICeS,

The electronic calculator including the indicating device is separate from the measure-
ment transducer and simulation of the measurement signals is not possible:

The electronic calculator including the indicating device is separate from the‘measure-
ment transducer and simulation of the measurement signals is possible;

The measurement transducer and the electronic calculatorinhcluding the indicating
device are in the same housing:

The flow 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
calculator and in one housing:

The electronic calculator including the indicating device is separate from the measure-
ment transducer and simulation of the measurement signals is not possible:

The measurement transducer and the electronic calculator including the indicating
device are in the same’housing:

The measurement transducer is separate from the electronic calculator and fitted with|
electronic devices:

The electronic calculator including the indicating device is separate from the measure-
ment\transducer and simulation of the measurement signals is not possible:

© IS0 2014 - All rights reserved
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8.1.8.5 Ancillary devices

a) The ancillary device is part of the water meter, a part of the measurement trans-
ducer or part of the electronic calculator:

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

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

d)

8.2 Dry heat (non-condensing) (ISO 4064-1:2014|0OIML R 49-1:2013, A.5)

8.2.1 Object of the test

To verify that a water meter complies with the provisions of ISO 4064-1:2014{0IML R 49-1:2013
during the gpplication of high ambient temperatures as in [ISO 4064-1:2014[OIML R 49-1:2013, Tabl¢

8.2.2 Preparation

Follow the lest arrangements specified in IEC 60068-2-2.

Guidance of testing arrangements is given in IEC 60068-3-1[2}and IEC 60068-1[12].

8.2.3 Test procedure (in brief)

a) No preqconditioning is required.

b) Measurje the error (of indication) of the EUT at the reference flow rate and at the following

conditipns:

1) atthe reference air temperatupe of 20 °C £ 5 °C, before conditioning the EUT;

2) at4gn air temperature off55°C + 2°C, after the EUT has been stabilized at this temperature

petfiod of 2 h;

3) atthe reference dirtemperature of 20 °C £ 5 °C, after recovery of the EUT.

c) Calculafe 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) Completethe test reportinlSO 4064-3:2014|0IML R 49-3:2013, 4.6.1.

CasesAtoE

4.2,
Al

test

for a

Additional requirements follow.

i) Ifthe measurement transducer is included in the EUT, and it is necessary to have water in the flow

sensor, the water temperature shall be held at the reference temperature.

ii) 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.
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8.2.4 Acceptance criteria
During the application of the test conditions:
a) all the functions of the EUT shall operate as designed;

b) the relative error (of indication) of the EUT, at the test conditions, shall not exceed the maximum
permissible error of the upper flow rate zone (see ISO 4064-1:2014|OIML R 49-1:2013, 4.2).

8.3 Cold (ISO 4064-1:2014|0IML R 49-1:2013, A.5)

8.3.1 Object of the test

To verify that a water meter complies with the provisions of ISO 4064-1:2014|0IML R’ 4941:2013, 4.2,
duripg the application of low ambient temperatures as in ISO 4064-1:2014|OIML R49-1:201B, Table A.1.

8.3.2 Preparation
Follgw the testing arrangements specified in IEC 60068-2-1.
Guidance on testing arrangements is given in IEC 60068-3-1[5] and JEC 60068-1[12],

8.3.3 Test procedure (in brief)
a) Po not pre-condition the EUT.

b) Measure the error (of indication) of the EUT at(the reference flow rate and at the r¢ference air
femperature.

c) Ptabilize the air temperature at either -25-2C + 3 °C (environmental classes O and M) or|+5 °C + 3 °C
[environmental class B) for a period of:2.h.

d) Measure the error (of indication) ofithe EUT at the reference flow rate at an air temperattire of either
-25 °C £ 3 °C (environmental classes O and M) or +5 °C #* 3 °C (environmental class B).

e) WAfterrecovery ofthe EUT, measure the error (of indication) of the EUT at the reference flow rate and
ht the reference air temperature.

f) [alculate the relative-etrror (of indication) for each test condition in accordance with Annex B.
g) PDuring the apptlication of the test conditions, check that the EUT is functioning correctly.
h) [Lomplete thetest reportin ISO 4064-3:2014|OIML R 49-3:2013, 4.6.2.

Add{tional fequirements follow.

i) [fitisnecessarytohave waterin the flow sensor, the water temperature shall be held at tllle reference
ciperature.

ii) 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.

8.3.4 Acceptance criteria
During the application of the stabilized test conditions:

a) all the functions of the EUT shall operate as designed; and
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b) the relative error (of indication) of the EUT, at the test conditions, shall not exceed the maximum
permissible error of the upper flow rate zone (ISO 4064-1:2014|0IML R 49-1:2013, 4.2).

8.4 Damp heat, cyclic (condensing) (ISO 4064-1:2014|0IML R 49-1:2013, A.5)

8.4.1 Object of the test

To verify that a water meter complies with the provisions of ISO 4064-1:2014|0IML R 49-1:2013,
5.1.1), after applying conditions of high humidity, combined with cyclic temperature changes as in
[SO 4064-1:2014|0OIML R 49-1:2013, A.5.

8.4.2 Preparation
Follow the festing arrangements specified in IEC 60068-2-30.

Guidance o1 testing arrangements is given in IEC 60068-3-4.

8.4.3 Test procedure (in brief)

Follow the fequirements for the performance of the test equipment, conditioning and recovery of the
EUT, and eyposure of the EUT to cyclic temperature changes under dampheat conditions specifi¢d in
IEC 60068-2-30 and IEC 60068-3-4.

The test prggram consists of steps a) to g).
a) Pre-condition the EUT.

b) Expose|the EUT to cyclic temperature variations between the lower temperature of 25 °C *+ 3 °(J and
the upper temperature of 55 °C + 2 °C (environmentalclasses O and M) or 40 °C + 2 °C (environmeéntal
class B). Maintain the relative humidity above-95 % during the temperature changes and dyring
the phdses at low temperature, and at 93 % # 3% at the upper temperature phases. Condensgtion
should pccur on the EUT during the temperature rise.

The 24 |h cycle consists of:

1) tempperature rise over 3 h;
2) temperature maintainedatupper value until 12 h from the start of the cycle;

3) temperature takendewn to the lower value within 3 h to 6 h, the rate of fall during the firgt 1 h
30 min being such that the lower value would be reached in 3 h;

4) temperature-maintained at lower value until the 24 h cycle is completed

c) Allow the EUTto recover.

d) After r¢cavery, check that the EUT is functioning correctly.

e) Measure the error (of indication) of the EUT at the reference flow rate.
f) Calculate the relative error (of indication) in accordance with Annex B.
g) Complete the test reportin ISO 4064-3:2014|0OIML R 49-3:2013, 4.6.3.
Additional requirements follow.

i) The power supply to the EUT shall be switched off during steps a) to c).

ii) The stabilizing period before and recovery after the cyclic exposure shall be such that all parts of
the EUT are within 3 °C of their final temperature.
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iii) 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.

8.4.4 Acceptance criteria

After the application of the disturbance and recovery:

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

b)

8.5

8.5.
App

8.5.]
1:2(

8.5.]

To v
freq
devi
ISO 1

8.5.]

Follg
4-1,

8.5.]

a)

b)

1 General

hot exceed one-half of the maximum permissible error in the upper flow rate zone or'th
detect and act upon a significant fault, in compliance with ISO 4064-1:2014|0IML R
Annex B.

Power supply variation (ISO 4064-1:2014|0OIML R 49-1:2013,A.5)

y the flow chart in Figure 3 to determine which tests are requited.

. Water meters powered by direct AC or by AC/DC cenverters (ISO 4064-
14|0IML R 49-1:2013, A.5)

£.1 Object of the test

erify that electronic devices which operate.aba nominal value of mains voltage, Upom, 4
1ency, fnom, comply with the provisions of ISO 4064-1:2014|OIML R 49-1:2013, 4.2, d
htions of the AC (single-phase) mains power supply, applied in accordance with the reqy
1064-1:2014|0IML R 49-1:2013, A.5,

P.2  Preparation

w the testing arrangemehts specified in [EC 61000-4-11, [EC 61000-2-1, [EC 61000-2-2
hnd [EC 60654-2.

p.3 Test procedure (in brief)

. xpose the EUT to power voltage variations and subsequently to power supply frequency
while the"EUT is operating under reference conditions.

Measure the error (of indication) of the EUT during the application of the upper mains v
[Urom+ 10 % (single voltage).

)

d)

e)

f)
g)
h)

PIther the difference between any indication before the test and the 1ndication aiter, the test shall

e EUT shall
49-1:2013,

t a nominal
uring static
irements of

IEC 61000-

y variations,

bltage limit,

Measure the error (of indication) of the EUT during the application of the upper mains frequency

limit,fnom + 2 %

Measure the error (of indication) of the EUT during the application of the lower mains voltage limit,

Unom — 15 % (single voltage).

Measure the error (of indication) of the EUT during the application of the lower mains frequency

limit,fnom - 2 %.

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

Check that the EUT is functioning correctly during the application of each power supply variation.

Complete the test report in ISO 4064-3:2014|OIML R 49-3:2013, 4.6.4.2.
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Additional requirements follow.

i) During the measurement of the error (of indication), the EUT shall be subjected to the reference
flow rate (ISO 4064-1:2014|0IML R 49-1:2013, 7.1).

ii) 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.

< Start selection >
Data line tests
AN

Start selection
power supply tests

OIML D 11:2004,)
14.2.1

OIML D 11:2004,
14.2.2

8.11
8.12+8.13 +
OIML D 11:2004,
12.1.2

Powered
by road
vehicle

Electronids
inside EU

No E-test]

Battery
powered

Battery
replaceable

END )

Figure 3 — Flow chart to determine the tests required in 8.5 and 8.8 to 8.15

8.5.2.4 Acceptance criteria
During the application of the influence factor:

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

b) the relative error of indication of the EUT, at the test conditions, shall not exceed the maximum
permissible error of the upper flow rate zone (see ISO 4064-1:2014|OIML R 49-1:2013, 4.2).
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8.5.3 Water meters powered by external DC voltage or by primary DC batteries (ISO 4064-
1:2014|0IML R 49-1:2013, A.5)

8.5.3.1 Object of the test

To verify that a water meter complies with the provisions of ISO 4064-1:2014|0OIML R 49-1:2013, 4.2
during static deviations of the DC power supply voltage, applied in accordance with the requirements of
ISO 4064-1:2014|0IML R 49-1:2013, A.5.

8.5.3.2 Preparation

At th

8.5

a)
b)

8.5.1

e time of publication, no references to IEC standards for test methods can be given,

.3.3 Test procedure

F.xpose the EUT to power voltage variations, while the EUT is operating under reference

Measure the error (of indication) of the EUT, during the application of the maximuy
voltage of the battery, as specified by the water meter supplier, for-a‘battery or the D
which the EUT has been manufactured to automatically detect high=level conditions for
PC supply.

Measure the error (of indication) of the EUT, during the\application of the minimuny
voltage of the battery, as specified by the water meter.supplier, for a battery or the D
which the EUT has been manufactured to automatically detect low-level conditions for
PC supply.

Calculate the relative error (of indication) for_each test condition in accordance with An
Check that EUT is functioning correctly during the application of each power supply va
Complete the test report in ISO 406443:2014|0IML R 49-3:2013, 4.6.4.3.

tional requirements follow.

conditions.

n operating
C voltage at
an external

n operating
C voltage at
an external

nex B.

Fiation.

Puring the measurement of‘the error (of indication) the EUT shall be subjected to the reference flow

rate.

When measuring the.errors (of indication), the installation and operational conditions
7.4.2 shall be follewed and the reference conditions shall be applied unless otherwise sp
eters not marked “V” shall be mounted with the flow axis in the horizontal orientat
with two reference temperatures are only tested at the lower reference temperature.

8.4 Aceeptance criteria

Dur1ng the application of the voltage variations:

specified in
beified. Test
ion. Meters

a)

all the functions of the EUT shall operate as designed;

b) the relative error (of indication) of the EUT at the test conditions shall not exceed the maximum
permissible error of the upper flow rate zone (see ISO 4064-1:2014|OIML R 49-1:2013, 4.2).

8.5.4

Interruption in battery supply

8.5.4.1 Object of the test

To verify that a water meter complies with the requirements in ISO 4064-1:2014|0OIML R 49-1:2013,
5.2.4.3, during replacement of the supply battery.

This

test only applies to meters utilizing a replaceable battery supply.

© IS0 2014 - All rights reserved

41


https://standardsiso.com/api/?name=58a4cdfa913d7af4ef7edac2ca348ea2

ISO 4064-2:2014(E)

8.5.4.2 Test procedure

a) Ensure that the meter is operational.

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

d) Complete the section reference ISO 4064-1:2014|0OIML R 49-1:2013, 5.24 in
ISO 4064-3:2014|0IML R 49-3:2013, 4.4.2.2.

8.5.4.3 Ac¢eeptanee-eriteria
After the application of the test conditions:
a) all the functions of the EUT shall operate as designed;

b) the valie of the totalization or the stored values shall remain unchanged.
8.6 Vibrjtion (random) (ISO 4064-1:2014|0IML R 49-1:2013, A.5)

8.6.1 Object of the test

To verify thiat a water meter complies with the provisions of ISO 4064+1:2014|OIML R 49-1:2013, $.1.1,
after the application of random vibrations (see ISO 4064-1:2014|OIML R 49-1:2013, Table A.1).

This test is ppplicable only to meters for mobile installations (éhvironmental class M).

8.6.2 Preparation
Follow the festing arrangements specified in [EC 60068-2-64 and IEC 60068-2-47.

8.6.3 Test procedure (in brief)

a) Mountthe EUT on arigid fixture by its normal mounting means, such that the gravitational forcelacts
in the spme direction as it woulddnnormal use. However, if the gravitational effect is insignifi¢ant,
and thg meter is not marked “H” or “V”, the EUT may be mounted in any position.

b) Apply random vibrations dver the frequency range of 10 Hz to 150 Hz to the EUT, in three, mutuyally
perpenflicular axes in tar, for a period of at least 2 min per axis.

c) Allow the EUT a petiod for recovery.
d) Examirle the EUFAor correct functioning.

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

f) Calculate the relative error (of indication) in accordance with Annex B.
g) Complete the test reportin ISO 4064-3:2014|0OIML R 49-3:2013, 4.6.5.
Additional requirements follow.

i)  Where the flow sensor is included in the EUT, it shall not be filled with water during the application
of the disturbance.

ii) The power supply to the EUT is switched off during steps a), b) and c).
iii) During the application of the vibrations the following conditions shall be met:

Total RMS level: 7 m/s2;
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acceleration spectral density (ASD) level 10 Hz to 20 Hz: 1 m2/s3;
ASD level 20 Hz to 150 Hz: -3 dB/octave.

iv) When measuring the errors (of indication) of the EUT, 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.

8.6.4 Acceptance criteria

Aftef the application of the vibrations and recovery:
a) pll functions of the EUT shall operate as designed;

b) Ppither the difference between any indication before the test and the indication after the test shall
hot exceed one-half of the maximum permissible error in the upper flow'rate zone or the EUT shall
Hetect and act upon a significant fault, in compliance with ISO 4064-1:2014|OIML R 49-1:2013,
Annex B.

8.7 | Mechanical shock (ISO 4064-1:2014|OIML R 49-1:2013, A.5)

8.7.1 Object of the test

Tov¢rifythatawater meter complies with the provisionsof1S04064-1:2014|0IMLR49-1:2013,5.1.1, after
the gpplication of the mechanical shock test (droppingehto face) asinISO 4064-1:2014|0IML R 49-1:2013,
Tablg A.1.

This|test is applicable only to meters for mobiletinstallations (environmental class M).

8.7.2 Preparation

Follgw the testing arrangements specified in [EC 60068-2-31 and IEC 60068-2-47.

8.7.3 Test procedure (in brief)

a) [Che EUT shall be placed on a rigid, level surface in its normal position of use and tilted fowards one
bottom edge until the opposite edge of the EUT is 50 mm above the rigid surface. However, the angle
made by the bgttom 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) AHow the EUT a period for recovery.

e) Examine the EUT for correct functioning.

f) Measure 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 4064-3:2014|OIML R 49-3:2013, 4.6.6.
Additional requirements follow.

i)  Where the flow sensor is part of the EUT, it shall not be filled with water during the application of
the disturbance.

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

When measuring the errors (of indication) of the EUT, the installation and operational conditions
specified in 7.4.2 shall be followed and the reference conditions shall be applied. 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.

8.7.4 Acceptance criteria

After the application of the disturbance and recovery:

a)
b)

8.8 AC mlains voltage dips, short interruptions and voltage variations (ISO"4064-
1:2014|0IML R 49-1:2013, A.5)

8.8.1 Object of the test

To

all the functions of the EUT shall operate as designed;

either ylie difference between any indication before the test and the indication atter the test shall
not excged one-half of the maximum permissible error in the upper flow rate zone or the EUT shall
detect pnd act upon a significant fault, in compliance with ISO 4064-1:2014|0OIML R~49-1:2013,
Annex B.

verify| that a mains powered water meter complies\" with the provisions| of

ISO 4064-1:2014|OIML R 49-1:2013, 5.1.1, during the application” of short-time, mains voltage

interruptiops and reductions as in ISO 4064-1:2014|0OIML R 49-1:2013, Table A.1.

8.8.2 Preparation

Follow the festing arrangements specified in I[EC 61000:4*11, IEC 61000-6-1, and IEC 61000-6-2.

8.8.3 Test procedure (in brief)

a)
b)

c)
d)

e)
f)

Additional yequirements follow.

44

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

Measuife the error (of indication) of the EUT during the application of atleast 10 voltage interruptions
and 10 poltage reductions with amminterval of at least 10 s.

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

Subtragt the error (of indication) of the meter measured before applying the power reductions from
that mgasured duringthe application of the power reductions.

Examirle the EUT.for correct functioning.

Compléte the-test report in ISO 4064-3:2014|OIML R 49-3:2013, 4.6.7.

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

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

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

Voltage interruptions: the supply voltage is reduced from its nominal value, Uyom, to zero voltage,
for the duration stated in Table 2.
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Table 2 — Voltage interruptions

Reduction to: 0%
Duration: 250 cycles (50 Hz)
300 cycles (60 Hz)

v) Voltage interruptions are applied in groups of 10.

vi) Voltage reductions: the supply voltage is reduced from nominal voltage to the stated percentage of
the nominal voltage for the 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)Hz)
30 cycles (60 Hz)

vii) Moltage reductions are applied in groups of 10.

viii)Each individual voltage interruption or reduction is initiated, terminated and repedted at zero
crossings of the supply voltage.

ix) [Che mains voltage interruptions and reductions are‘fepeated at least 10 times with a time interval
pf at least 10 s between each group of interruptions and reductions. This sequence |is repeated
throughout the duration of the measurement of the error (of indication) of the EUT.

x) Puring the measurement of the error (of indi€¢ation) the EUT shall be subjected to the reference flow
ate.

xi) 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 spgcified. 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.

xii) When the EUT is designed to operate over a range of supply voltage, voltage redfictions and
nterruptions shall be initiated from the mean voltage of the range.

8.8.4 Acceptanc€ criteria

a) After the-application of the short-time power reductions all the functions of the EUT shall operate
hs designed.

b) [[hedifference between the relative error (of indication) obtained during the application|of the short
ime power reductions and that obtained at the same flow rate before the test, unddr reference
conditions, shall not exceed one-half of the maximum permissible error in the upper flow rate zone
(see ISO 4064-1:2014|OIML R 49-1:2013, 4.2) or the EUT shall detect and act upon a significant fault
in compliance with ISO 4064-1:2014|OIML R 49-1:2013, Annex B.

8.9 Bursts on signal lines (ISO 4064-1:2014|0IML R 49-1:2013, 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 4064-1:2014|0IML R 49-1:2013, 5.1.1, under conditions where electrical bursts are superimposed
on [/0 and communication port as in ISO 4064-1:2014|0IML R 49-1:2013, Table A.1.
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paration

Follow the testing arrangements specified in I[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
of double exponential waveform.

spikes,
c) Calcula

d) Subtragt the error (of indication) of the meter measured before applying the bursts from
measuied during the application of the bursts.

e) Examire the EUT for correct functioning.

f) Complete the test report in ISO 4064-3:2014|OIML R 49-3:2013, 4.6.8.

Additional requirements follow.

i) A burs

generator shall be used with the performance characteristies as specified in the

standard.

ii) The chgracteristics of the generator shall be verified before connecting to the EUT.

iii) Each spike shall have an amplitude (positive or negative) of 0,5 kV for environmental clas|
instruments or 1 kV for environmental class E2 instruments (see 8.1.3), phased randomly, w|
rise tinje of 5 ns and a half amplitude duration of 50 iis:

iv) The bu
v) The inj

‘st length shall be 15 ms and the burst repetition rate shall be 5 kHz.

ection network on the mains shall centain blocking filters to prevent the burst energy

being djissipated in the mains.

vi) For the

coupling of the bursts into the I/0 and communication lines, a capacitive coupling clan

defined in the standard shall be usSed.

vii) The du

viii)During
rate.

ration of the test shallmot be less than 1 min for each amplitude and polarity.

the measurementofthe error (of indication) the EUT shall be operated at the reference

ix) When pheasuring.the error (of indication), the installation and operational conditions of the
specifi¢d in 7.4:2yshall be followed and the reference conditions shall be applied unless other
specifigd. Tést meters not marked “V” shall be mounted with the flow axis in the horizd

oriental
temper

8.9.4 Acc

Eion. Meters with two reference temperatures are only tested at the lower refer

il a

that

rited

s E1
ith a

rom

Ip as

flow

EUT,
wise
ntal
ence

acorcy

eptance 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 4064-1:2014|OIML R 49-1:2013, 4.2) or the EUT shall detect and act upon a significant fault in
compliance with ISO 4064-1:2014|OIML R 49-1:2013, Annex B.
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8.10 Bursts (transients) on AC and DC mains (ISO 4064-1:2014|0IML R 49-1:2013, 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 4064-1:2014|OIML R 49-1:2013, 5.1.1, under conditions where electrical bursts are
superimposed on the mains voltage as in ISO 4064-1:2014|0IML R 49-1:2013, Table A.1.

8.10.2 Preparation

Follgwthe testing arrangements specified in 1EC 61000-4-4 and 1EC 61000-4.1.

n.
2 TITE ot 1) TITO O PeT

8.10.3 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 transjent voltage
spikes, of double exponential waveform.

c) [alculate the relative error (of indication) for each test condition in-dccordance with Annex B.

d) Pubtract the error (of indication) of the meter measured dbefore applying the burstf from that
mmeasured during the application of the bursts.

e) Examine the EUT for correct functioning.
f) [Lomplete the test reportin ISO 4064-3:2014|0IMLR 49-3:2013, 4.6.9.
Addjtional requirements follow.

i) A burst generator shall be used with the performance characteristics as specified |n the cited
standard.

ii) [The characteristics of the generator shall be verified before connecting to the EUT.

iii) Each spike shall have an amplitude (positive or negative) of 1 kV for environmental class E1
nstruments or 2 kV for environmental class E2 instruments (see 8.1.3), phased randqmly, with a
[ise time of 5 ns and a half amplitude duration of 50 ns.

iv) [The burstlength shall'be 15 ms and the burst repetition rate shall be 5 kHz.

v) Al bursts shall be applied asynchronously in common mode (asymmetrical voltage)| during the
measurement of the error (of indication) of the EUT.

vi) [[he duration of the test shall not be less than 1 min for each amplitude and polarity.

vii) During the measurement of the error (of indication) the EUT shall be operated at the reflerence flow

ate

viii)When measuring the error (of indication), the installation and operational conditions of the EUT,
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.

8.10.4 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,
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shall not exceed one-half of the maximum permissible error in the upper flow rate zone (see
ISO 4064-1:2014|OIML R 49-1:2013, 4.2) or the EUT shall detect and act upon a significant fault in
compliance with ISO 4064-1:2014|OIML R 49-1:2013, Annex B.

8.11 Electrostatic discharge (ISO 4064-1:2014|0IML R 49-1:2013, A.5)

8.11.1 Object of the test

To verify that a water meter complies with the provisions of
ISO 4064-1:2014|0IML R 49-1:2013, 5.1.1, during the application of direct and indirect electrostatic
discharges gsT T T T

)

8.11.2 Preparation

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

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

b) Chargela 150 pF capacitor by means of a suitable DC voltage source, then discharge the capafitor
through the EUT by connecting one terminal of the supporting chassis to earth and the other yia a
330 Q resistor to surfaces of the EUT which are normally accessible to the operator.

The following conditions shall be applied:
1) include 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) for|direct discharges, the air dischaige method shall be used where the manufacturer has
dedlared a coating to be insulating;

5) at ¢ach test location, at least-10 direct discharges shall be applied at intervals of at least|10 s
betiween discharges, during the same measurement or simulated measurement;

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

c) Measuie the error (efindication) of the EUT during the application of electrostatic discharges.

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

meter measured before applying the electrostatic discharges from that measured after applying the
electrostatic discharges.

e) Detern]ine‘if the significant fault has been exceeded by subtracting the error (of indication) 0£ the

f) Examine the EUT for correct functioning.

g) Complete the test reportin ISO 4064-3:2014|OIML R 49-3:2013, 4.6.10.

Additional requirements follow.

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

ii) 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.
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iii) 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.

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

v) Contactdischargeisthe preferred test method. Air discharges shall be used where contact discharge

8.11.4 Acceptance criteria

a)
b)

8.12 Radiated electromagnetic fields (ISO 4064-1:2014|0IML R 49-1:2013, A.5]

8.12.1 Object of the test

To v
duri
A.l.

8.12.2 Preparation

Follgw the testing arrangements specified in IEC 61000-4-3. However, the test procedure

cannot be applied.
1) Direct application

n the contact discharge mode to be carried out on conductive surfaces, the electrod

shall be in

rontact with the EUT.

n the air discharge mode on insulated surfaces, the electrode is moved towards ‘the H
Hischarge occurs by spark.

D) Indirect application

Che discharges are applied in the contact mode to coupling planes fiipunted in the vig
FUT.

After the application of the disturbance, all the functionsof the EUT shall operate as de

Che difference between the relative error (of indication), obtained during the applic
blectrostatic discharges and that obtained before the test, at the same flow rate, undg
conditions, shall not exceed one-half of the maximum permissible error in the upper flo
[see ISO 4064-1:2014|0IML R 49-1:2013, 4.2);0r the EUT shall detect and act upon a sign|
n compliance with ISO 4064-1:2014|0IML:-R 49-1:2013, Annex B.

For tests at zero flow rate, the watermeter totalization shall not change by more than
the verification interval.

erify that a water meter complies with the provisions of ISO 4064-1:2014|OIML R 49-1
hg the applicationrof radiated electromagnetic fields as in ISO 4064-1:2014|OIML R 49-1

UT and the

inity of the

signed.

htion of the
er reference
W rate zone
ificant fault

the value of

2013, 5.1.1,
2013, Table

specified in

812")' PR I WL | | 1. lol o . b H 4o de losaledeadeala 4] d
. 9D 15 4 HIUUITITU protcuul © dppltdult LU TTIIC ST AU S TS T UIIITIILS WITITIT TULAIIZT LHT 11T surand.

8.12.3 Test procedure (in brief)

a)

Measure the intrinsic error (of indication) of the EUT at reference conditions before applying the

electromagnetic field.

b) Apply the electromagnetic field in accordance with the requirements of i) to iv) in the following.

‘)
d)

e)

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

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

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

© IS0 2014 - All rights reserved

accordance

49


https://standardsiso.com/api/?name=58a4cdfa913d7af4ef7edac2ca348ea2

ISO 4064-2:2014(E)

f)
g)

h)
i)
j)
k)

Additional requirements follow.

i)

v)

vi)

vii) When 1

viii)If a spe

50

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

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.

Change

the polarization of the antenna.

Examine the EUT for correct functioning.

Repeat

Comple

steps b) to i).

te the test report in ISO 4064-3:2014|OIML R 49-3:2013, 4.6.11.

The EUT, and its external cables of atleast 1,2 mlength, shall be subjected to radiated electromag]
field strengths of either 3 V/m for environmental class E1 instruments, _or”10 V/m for

fields
enviror

In acco
is 26 M
applica

The tes
a horiz

Eachin

when the next highest frequency of Table 4 is reached.

During
frequer

dwell tfme shall be equal for all carrier frequenciés in the scan and shall be sufficient for the EU

be exer]
The ern
When 1

7.4.2 sh
meters
with tw

specifie
respon
suscepf

mental class E2 instruments (see 8.1.3).

‘dance with I[EC 61000-4-3, the frequency range for this radiated electromagnetic fieldg
Hz to 2 GHz, or 80 MHz to 2 GHz when the test for frequencies in the-lower range in 8.
ble.

Lis performed as several partial scans with a vertical antenna/and several partial scans

rinsicerror (ofindication) is determined by commencingatastartfrequency and terming

each scan, the frequency shall be changed in steps of 1 % of actual frequency, until the
cy in Table 4 is reached. The dwell time atieach 1 % step shall be identical. However

cised and able to respond at each frequency.

heasuring the error (ofindication), the installation and operational conditions specifig
all be followed and theréference conditions shall be applied unless otherwise specified.
not marked “V” shall'be mounted with the flow axis in the horizontal orientation. Mg
0 reference temperatures are only tested at the lower reference temperature.

cific meter_design is expected to be no less susceptible to radiated electromagnetic f
d in 8.12atzero flow rate than if operated at the reference conditions for flow rate, the |
sible for-type approval shall be free to choose a flow rate of zero during the electromagi
ibility’test.

or (of indication) measurements-shall be carried out with all of the scans listed in Tabld 4

heasuring the error (of indication), the EUT shall be subjected to the reference flow ratg.

hetic

test
13 is

with

pntal antenna. Recommended start and stop frequenciesforeach scan are listed in Table 4.

1ting

next
the
T to

bd in
Test
rters

elds
body
hetic
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Table 4 — Start and stop carrier frequencies (Radiated electromagnetic fields)

MHz MHz MHz
26 160 600

40 180 700

60 200 800

80 250 934

100 350 1000
120 400 1400
144 435 2000
150 500

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 depigned.

b) [The difference between the relative error (of indication) meastired during the applicafion of each
carrier frequency band and that obtained at the same flow<rate before the test, undgr reference
ronditions, shall not exceed one-half of the maximum permissible error in the upper flow rate zone
[see ISO 4064-1:2014|0IML R 49-1:2013, 4.2) or the EUT.shall detect and act upon a signjificant fault
n compliance with ISO 4064-1:2014|0OIML R 49-1:2013) Annex B.

c) Puring tests applied at zero flow rate, the water'meter totalization shall not change by more than
the value of the verification interval.

8.13 Conducted electromagnetic fields(ISO 4064-1:2014|0IML R 49-1:2013, A.5)

8.13.1 Object of the test

To Verify compliance with the_provisions of 1ISO 4064-1:2014|0IML R 49-1:2013, 5.1.1,{during the

appljcation of conducted electromagnetic fields as in ISO 4064-1:2014|OIML R 49-1:2013, Tgble A.1.

8.13.2 Preparation

Follgw the testing artangements specified in IEC 61000-4-6. However, the test procedure specified in

8.13|3 is a modifieédprocedure applicable to integrating instruments which totalize the medsurand.

8.13.3 Testprocedure (in brief)

a) Measure the intrinsic error (of indication) of the EUT at reference conditions before dpplying the
electromagnetic field

b) Apply the electromagnetic field in accordance with the requirements of i) to v) 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 5) is reached in accordance
with the requirements of v) 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.
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h)
i)

Examine the EUT for correct functioning.

Complete the test report in ISO 4064-3:2014|0IML R 49-3:2013, 4.6.12.

Additional requirements follow.

i)

ii)

iif)

iv)

The EUT shall be subjected to conducted electromagnetic fields at RF amplitude of either 3 V
(electromotive force, e.m.f.) forenvironmental class E1 instruments, or 10 V (e.m.f.) for environmental
class E2 instruments (see 8.1.3).

The frequency range for this conducted electromagnetic fields test is 0,15 MHz to 80 MHz in
accordance with [EC 61000-4-6

Recominended start and stop frequencies for each scan are listed in Table 5.

Eachinfrinsicerror (ofindication) is determined by commencing atastartfrequency and tefmingting
when the next highest frequency of Table 5 is reached.

next
the
T to

Duringleach scan, the frequency shall be changed in steps of 1 % of actual frequency, until the
frequerncy in Table 5 is reached. The dwell time at each 1 % step shall beddentical. However
dwell tfme shall be equal for all carrier frequencies in the scan and shall be-sufficient for the EU
be exerfcised and able to respond at each frequency.

vi) The er
vii) When 1
viii)When 1

heasuring the error (of indication), the installationrand operational conditions specifig

or (of indication) measurements shall be carried out with atl'of the scans listed in Tabld 5

heasuring the error (of indication), the EUT shall be subjected to the reference flow ratg.

o1

bd in

8.13.4 Accpptance criteria

a)
b)

52

7.4.2 shill 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. M¢ters
with two reference temperatures are only tested at¢he lower reference temperature.

If a sperific meter design is expected to be no“less susceptible to conducted electromagnetic flelds
specifigd in 8.13 at zero flow rate than if operated at the reference conditions for flow rate, the hody
responsible for type approval shall be free'to choose a flow rate of zero during the electromagnetic
susceptibility test.

Table 5 — Start and stopcarrier 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

NOTE Break points are approximate.

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

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 reference
conditions, shall not exceed one-half of the maximum permissible error in the upper flow rate zone
(see ISO 4064-1:2014|OIML R 49-1:2013, 4.2) or the EUT shall detect and act upon a significant fault
in compliance with ISO 4064-1:2014|0IML R 49-1:2013, Annex B.

During tests applied at zero flow rate, the water meter totalization shall not change by more than
the value of the verification interval.
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8.14 Surges on signal, data and control lines (ISO 4064-1:2014|0IML R 49-1:2013, A.5)

8.14.1 Object of the test

To verify that a water meter complies with the requirements in ISO 4064-1:2014|0IML R 49-1:2013,
5.1.1, under conditions where electrical surges are superimposed on [/0 and communication ports as in
ISO 4064-1:2014|0IML R 49-1:2013, Table A.1.

8.14.2 Preparation

Follgw-the-testing-arrangements-specifiedin1EC-61000-4-5-

n
TESTITT S o T 1) TITo—OPT

8.14.3 Test procedure (in brief)
a) Measure the error (of indication) of the EUT before applying the surges.

b) [The surges have to be applied line to line and line(s) to earth. When'testing line t¢ earth, the
fest voltage shall be applied successively between each of the lines and earth, if there|is no other
specification.

c) Measure the error (of indication) of the EUT after the applicatianof surge transient volfjages.
d) [alculate the relative error (of indication) for each condition!

e) Pubtract the error (of indication) of the meter meastired before applying the surges from that
measured after the application of the surges.

f) Examine the EUT for correct functioning.
g) [omplete the test reportin ISO 4064-3:2014]OIML R 49-3:2013, 4.6.13.
Addjtional requirements follow.

i) A surge generator shall be used with the performance characteristics as specified |n the cited
standard. The test consists of exposure to surges for which the rise time, pulse width, peak values
bf the output voltage/current'on high/low impedance load and minimum time interval between two
kuccessive pulses are defined in the cited standard.

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

iii) [fthe EUT is anintegrating instrument (meter), the test pulses shall be continuously applied during
Lhe measuring time.

iv) [This tes&isyonly applicable for environmental class E2, for which the surge transient voltage on line
Lo lineis™1 kV, and on line to earth is 2 kV.

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

v) This test is applicable to long signal lines (lines longer than 30 m or those lines partially or fully
installed outside the buildings regardless of their length).

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

vii) During the measurement of the error (of indication) the EUT shall be subjected to the reference flow
rate.

viii)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.
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8.14.4 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 after the application of the
surge transient voltages and that obtained before the test shall not exceed one-half of the MPE
of the “upper zone“ or the EUT shall detect and act upon a significant fault in compliance with

ISO 4064-1:2014|0IML R 49-1:2013, Annex B.

8.15 Surges on AC and DC mains power lines (ISO 4064-1:2014|OIML R 49-1:2013, A.5)

8.15.1 Object of the test

To verify that a water meter complies with the requirements in ISO 4064-1:2014|0IML R 49-1:2013,
5.1.1, undefr conditions where electrical surges are superimposed on the mains voltage as in

ISO 4064-1{2014|0IML R 49-1:2013, Table A.1.

8.15.2 Preparation

Follow the festing arrangements specified in [EC 61000-4-5.

8.15.3 Test procedure (in brief)

a) Measurje the error (of indication) of the EUT before applying the surge transient voltages.

b) If not ofherwise specified, the surges have to be applied.§ynchronized to the voltage phase af the

zero-crpssing and the peak value of the AC voltage waye(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 dther

specifigation.
d) Measuile the error (of indication) of the EUT after the application of surge transient voltages.

e) Calculafe the relative error (of indication) for each condition.

f) Subtragt the error (of indication) of the meter measured before applying the surges from |that

measuied after the application of the surges.
g) Examine the EUT for cotrect functioning.
h) Complgte the test réportin ISO 4064-3:2014|0IML R 49-3:2013, 4.6.14.

Additional requirements follow.

i) A surg¢ génerator shall be used with the performance characteristics as specified in the ¢ited
standatd-The test 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 interval between two

successive pulses are defined in the cited standard.

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

iii) If the EUT is an integrating instrument, the test pulses shall be continuously applied during the

measuring time.

iv) This testis only applicable for environmental class E2, for which the surge transient voltage on line

to line is 1 kV, and on line to earth is 2 kV.

v) This test is applicable to long signal lines (lines longer than 30 m or those lines partially or fully

installed outside the buildings regardless of their length).
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vi) On AC mains supply lines at least three positive and three negative surges shall be applied
synchronously with AC supply voltage in angles 0°, 90°, 180° and 270°.

vii) On DC power lines, at least three positive and three negative surges shall be applied;

viii)During the measurement of the error (of indication) the EUT shall be subjected to the reference flow
rate;

ix) 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

azitlh dxazn e fn o b b e ann Al bnctnd St a o e far i o o ey
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8.15.4 Acceptance criteria
a) After the application of the disturbance, all the functions of the EUT shall operate as depigned.

b) [The difference between the relative error of indication obtained after the applicdtion of the
surge transient voltages and that obtained before the test shall not.exceed one-half|of the MPE
pf the “upper zone“ or the EUT shall detect and act upon a significant fault in compliance with
SO0 4064-1:2014|OIML R 49-1:2013, Annex B.

8.1¢ Static magnetic field (ISO 4064-1:2014|OIML R 49-1:2013, 7.2.8)

8.14.1 Test conditions

Test|conditions shall be applied as set out below.

Influence factor: influence of a static magnetic field
Type of magnet: ring magnet

External diameter: 70 mm * 2 mm

Interjnal diameter: 32 mm * 2 mm

Thickness: 15 mm

Matdrial: anisotropic ferrite

Magmetization method: axial (1 north and 1 south)
Retehtivity: 385 mT to 400 mT

Coerfive foree: 100 kA/m to 140 kA/m

Inter)sity of magnetic field:

Less than 1 mm from the surface: 90 kA/m to 100 kA/m
At 20 mm from the surface: 20 kA/m

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 influenced by the static magnetic field (712) — complies with the requirements in
ISO 4064-1:2014|0OIML R 49-1:2013, 7.2.8.
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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 permanent 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 indication that exceed the MPE and alter the correct
functioning of the EUT. Thelocation of this positionisderived by trial and error and by acknowledging
the type and construction of the EUT, and/or previous experience. Different positions of the magnet

may be

investigated.

b) When 4§

indicat

When 1
74.2 sh
Meters
two ref

The pos

for each test position.

e) Compleg

8.16.5 Acc

During the

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

b) the relg
permis

8.17 Abse)

8.17.1 Obj

To verify th
according t

This test is
Sensors.

8.17.2 Pre

on) of the EUT is measured at flow rate, Q3.

heasuring the error (of indication), the installation and operational conditions’specifig

not marked “V” shall only be tested with the flow axis in horizontal orientation. Meters
erence temperatures shall only be tested at the lowest reference temperature.

ition of the magnet, and its orientation relative to the EUT, shalkbe measured and reco

te the test reportin ISO 4064-3:2014|0IML R 49-3:2013,4.5/11.

pptance criteria

hpplication of the test conditions:

bible error of the upper flow rate zone (see ISO 4064-1:2014|0IML R 49-1:2013, 4.2).
nce of flow test

pct of the test

at there is no change in the indication of the meter in the absence of either flow or wj
b the provisions #mISO 4064-1:2014|0IML R 49-1:2013, 4.2.9.

paration

| test position is identified, the magnet is immobilized at that position and the erro|r (of

bd in

all be followed and the reference conditions shall be applied unless otherwise specified.

with

rded

tive error (of indication) of the EUT, atthe test conditions, shall not exceed the maximum

ater,

only required for electronic water meters or water meters with electronic flow or volume

Apply the installation and operational requirements specified in 7.4.2.

8.17.3 Test procedure

a) Fill the
b)
‘)
d)

e)

Ensure

56

meter with water, purging out all air.

there is no flow through the measurement transducer.

Observe the meter index for 15 min.
Fully discharge the water from the meter.

Observe the meter index for 15 min.

© ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=58a4cdfa913d7af4ef7edac2ca348ea2

ISO 4064-

2:2014(E)

f) During the test, the reference conditions for all influence quantities other than flow rate shall be
maintained.

g) Complete the test reportin ISO 4064-3:2014|OIML R 49-3:2013, 4.6.15.

8.17.4 Acceptance criteria

The water meter totalization shall not change by more than the value of the verification scale interval
during each test interval.

9 [festprogram fortype evaluation
9.1 | Number of samples required
For ¢ach meter type, the numbers of complete meters or their separable partstdbe tested uring type
exarpination shall be as shown in [SO 4064-1:2014|OIML R 49-1:2013, Table 6
Addftional meters can be submitted in order to conduct the durability test and the other performance
test§ in parallel, if agreed with the notified body or body responsible foftype approval.
9.2 | Performance test applicable to all water meters
Tabl 6 gives a program for testing all water meters for type‘evaluation. The tests shall be|carried out
on af least the number of samples given in ISO 4064-1:2014{OIML R 49-1:2013, Table 6, according to the
meter designation, except where explicitly stated in thevappropriate subclause.
Testp 1-9 may be carried out in any order. Tests\10-13 shall be carried out in the prescribed order.
Test[14 shall be carried out before tests 10-13;.Jfan additional batch of meters of the numbper given in
[SO $064-1:2014|0IML R 49-1:2013, Table 6, according to the meter designation, is supplied, then tests
10-13 may be carried out in parallel to the 'other tests.
Table 6 — Perforinance test program for all water meter types
Tést Subclause Numbey of meters
Tests which may be carried out in any order
1 Static pressure 7.3 All
2 Error (of indigation) 7.4 All
3 Absence ofiflowa 8.17 >1
4 Water-teniperature 7.5 >1
5 Overload water temperatureb 7.6 21
6 Water pressure 77 >1
7 Reversefew -3 21
8 Pressure loss 79 =1

ieao:

in each applicable orientation

a  Thistestis only required for electronic water meters or water meters with electronic devices.
b This test only applies to meters with a MAT =50 °C.

¢ Only for meters with Q3 < 16 m3/h.

d  Only for meters with Q3 > 16 m3/h

e  Specific test for combination meters.

f For combination meters where the small meter has not been previously approved.

&  Forall meters with electronic components and mechanical meters equipped with a magnetic coupling in the drive to the
readout or any other mechanism which may be affected by the external application of a magnetic field (7.12).
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Table 6 (continued)
Test Subclause Number of meters

9 Flow disturbance 710 =1

Tests to be carried out in the order given
10 Discontinuous flow durability test at Q3¢ or at Q = 2Qx2¢ 711.2 21 ieao
11 Continuous flow durability test at Q3d 711.3 21 ieao
12 Continuous flow durability test at Q4 711.3 >1ieao
13 Continuous flow durability test at 0,9Qx1f 711.3 >1 ieao

Test to be carried out before tests 10-13
14 Magnetic field testingg 8.16 21

ieao: in each gpplicable orientation

a  This testfis only required for electronic water meters or water meters with electronic devices.
b This testlonly applies to meters with a MAT =50 °C.

¢ Only for meters with Q3 < 16 m3/h.

d  Only for meters with Q3 > 16 m3/h

e Specific gest for combination meters.

f For comHination meters where the small meter has not been previously approved)

readout or anly other mechanism which may be affected by the external application of a magnetic field (7.12).

g  Forall m¢ters with electronic components and mechanical meters equippedwith a magnetic coupling in the drive tp the

9.3 Perfgrmance tests applicable to electronic water meters, mechanical water mete
fitted with electronic devices, and their separableparts

Inaddition o the testslisted in Table 6, the performange testslisted in SO 4064-1:2014|OIML R 49-1:2
Table A.1 shall be applied to electronic water meters and mechanical water meters fitted with electy
devices. Th¢ tests listed in ISO 4064-1:2014|0IMF. R 49-1:2013, Table A.1 may be carried outin any o

NOTE The number of meters to be supplied is given in ISO 4064-1:2014|OIML R 49-1:2013, 7.2.2.

One meter phall be submitted to all the applicable tests listed in ISO 4064-1:2014|OIML R 49-1:2
Table A.1, agcording to its environmental classification. No substitutions of any remaining meters
be permittgd. The meter shall notfail any of the tests applied to it.

Where the meter is fitted avith checking facilities, the same meter shall also fulfil the requirement
checking fagilities specifjed’in Annex A.

9.4 Type€ evaluation of separable parts of a water meter

TS

013,
onic
rder.

013,
shall

s for

The compatibility of separable parts of a water meter shall be evaluated by the body responsiblg for

type appro GI Cllld th\, fUllUVV;lls 1 u}\,o oha}} b\, ayy};\,d.

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) Thetypeapproval 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) The type approval certificate for a combined meter shall state which type or types of approved

58

calculator (including indicating device) and approved measurement transducer (including flow or
volume sensor) can be combined.
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d) The maximum permissible errors for the calculator (including indicating device) or measurement
transducer (including flow or volume sensor) shall be declared by the manufacturer when it is

submitted for type examination.

e) The arithmetic sum of the MPEs of an approved calculator (including indicating device) and an

approved measurement transducer (including flow or volume sensor) shall not exceed t
a complete water meter (see ISO 4064-1:2014|0IML R 49-1:2013, 4.2).

he MPEs for

f) Measurementtransducers (including flow or volume sensor) of mechanical water meters, mechanical
water meters fitted with electronic devices and electronic water meters shall be subjected to the
applicable performance tests listed in Table 6 and in ISO 4064-1:2014|0IML R 49-1:2013, Table A.1.

g)

h)

j)

9.5

Whd
by th
and

10

10.1

10.1.1 Object of the test

Tov
max

The
veri
mets¢
of th
docu

Calculators (including indicating device) of mechanical water meters, mechanical w
fitted with electronic devices and electronic water meters shall be subjected. fo, th¢

Wherever possible, the test conditions applied during the type evaluation of @’complete y
chall be applied to the separable parts of a water meter. Where this is netpossible for
ronditions, simulated conditions, of equivalent severity and duration;shall be applied.

Che performance test requirements of Clauses 6 and 7 shall be métwhere applicable.

The results of the type evaluation tests of separable parts ¢f a water meter shall be d
Feport of similar format to that for a complete water metef(see ISO 4064-3|OIML R 49-

Families of water meters

n a family of water meters is submitted for type<evaluation, the criteria in Annex D shal
le body responsible for type approval in decidiig if the meters conform to the definition
n selecting which meter sizes are to be testéed.

Tests for initial verification

| Initial verification of complete and combined water meters

erify that the relative errors (of indication) of a complete or combined water meter arg
imum permissjbl€errors given in ISO 4064-1:2014|OIML R 49-1:2013, 4.2.2 or 4.2.3.

reference conditions are permitted to deviate from the defined tolerance values
ication tests if evidence can be given to the body responsible for type approval that
br undérconsideration is not affected by the deviation of the condition in question. The a
e déviating condition, however, have to be measured and documented as part of the veri
mentation.

performance tests listed in Table 6 and in ISO 4064-1:2014|0IML R 49-1:2013, Table A.1l.

hter meters
b applicable

vater meter
certain test

eclared in a

).

1 be applied
bf “a family”

b within the

during the
the type of
rtual values
fication test

10.1.2 Preparation

Apr

Duri

essure test shall be performed at 1,6 times the MAP for 1 min.

ng 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)

Install the meters for testing either singly or in series.
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f)
g)

h)
i)

10.1.4 Accpptance criteria

a)

b)

10.2 Initi; lsiorification aof nn“nvt\bln

Apply the procedures given in 7.4.

Ensure that there is no significant interaction between meters installed in series.

Ensure

Ensure

that the outlet pressure of any meter is not less than 0,03 MPa (0,3 bar).

that working water temperature range is as follows:

T30, T50: 20 °C £ 10 °C;

T70 to T180: 20 °C + 10 °C and 50 °C £ 10 °C;

T3
Ensure

Unless
indicat

Q1
Q2
0,9
for

NOTE

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

Compléte the test report in ISO 4064-3:2014|0IML.R49-3:2013, 5.3.1, Example 1.

The errors (of indication) of the water meter shall not exceed the maximum permissible errors g
in ISO 4064-1:2014|0IML R 49-1:2013; 4.2.2 or 4.2.3.

If all t
errors

Where
ISO 4
ISO 40

measuiled.

7707%0 T30/180: 50 °C £ 10°C.
that all other influence factors are held within the rated operating conditions of the mg

hlternative flow rates are specified in the type approval certificate, measure the errof
on) at the following flow rate ranges:

fo 1,1Q1;
fo 1,1Q2;
03 to Q3;

combination meters, 1,05Qx2 to 1,15Qx>.

See also 10.1.4 ).

ne errors (of indication)(of 'the water meter have the same sign, at least one of t

necessary/) Mo meet the requirements of b), and in accordance

64-1:2014|0IML R 49-1:2013, 7.2.3, but other than those specified in 10.1.3 g), sha

artc of 4 ot anfae
T

n
voeTrmmmtatIummrorscpuara CPUT O UT O vWwatTT ITICTTT

10.2.1 Object of the test

ter.

s (of

iven

hese
hall not exceed one-half the maximum permissible error. In all cases this requirefnent
shall be applied equitably\ with respect to the water supplier and the consumer (see
ISO 4044-1:2014|0IML R4941:2013, 4.3.3 paragraphs 3 and 8).

also

with
64-1:2014{0IML R 49-1:2013, 7.3.6, additional errors at flow rates specified in

I be

To verify that the errors (of indication) of a measurement transducer (including volume or flow sensor)
or the calculator (including indicating device) are within the maximum permissible errors stated in the
type approval certificate.

Ameasurementtransducer (including flow or volume sensors) shall be subjected to the initial verification
tests listed in 10.1.

A calculator (including indicating devices) shall be subjected to the initial verification tests listed in 10.1.
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.2 Preparation

The errors (of indication) of separable approved parts of a water meter shall be measured using
equipment and principles specified in 7.2 and the performance test requirements of 7.4 shall be met
where applicable.

Where possible, the test conditions applied during the type evaluation of a complete water meter shall
be applied to the separable parts of a water meter. Where this is not possible for certain test conditions,
simulated conditions, of equivalent characteristics, severity, and duration, shall be applied.

10.2

.3 Test procedure

The

Comjplete the testreportin ISO 4064-3:2014|0IML R 49-3:2013, 5.3.2, Example 2 andy/or’5.3.3

10.2

The
erro

11

11.1

Tor
and
give
Impl
toin
is m
Arrg

11.2
11.2

The

a)
b)

test procedure in 10.1.3 shall be followed except where simulated testing is necessary.

4 Acceptance criteria

errors (ofindication) of separable parts of the water meter shall not exeed the maximum
s stated in the type approval certificate.

Presentation of results

| Object of the reports

ecord and present the work carried out by the té§ting laboratory, including the results
examinations and all relevant information accurately, clearly and unambiguously, in
h in ISO 4064-3|0IML R 49-3.

ementation of the test report format as'set outin ISO 4064-3|OIML R 49-3 is informative
Iplementation of this part of ISO 4064{0IML R 49 in national regulations; however, its imp
andatory in the Certificate System framework of OIML B 3l6] and the OIML Mutual

Identification and test’data to be included in records

.1 Type evaluation

record of a type evaluation shall contain:

h preciseddentification of the test laboratory and the meter tested;
reference to the calibration history of all instrumentation and measuring devices used f|

bxact details of the conditions during which the various tests were carried out, including

Example 3.

permissible

of the tests
the format

with regard
ementation
Acceptance

ngement (MAA) applicable to water meters in conformity with this part of ISO 4064|0]JML R 49.

pr the tests;

any specific

c)

test conditions advised by the manufacturer;

d) the results and conclusions of the tests, as required in this part of ISO 4064|OIML R 49

(ISO 4064-2|OIML R 49-2);

e) the limitations applying to the application of separately approved measurement transducers and
calculators.
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11.2.2 Initial verification

The record of an initial verification test for an individual meter shall include as a minimum:

a)

b)

62

identification of the testing laboratory:
1) name and address;
identification of the meter tested:

2) name and address of the manufacturer or the trademark used;

3) acduracy class;

4) te\IJperature class;

5) mefer designation Q3;

6) ratjos Q3/Q1;

7) makimum pressure loss (and corresponding flow rate);

8) yedr of manufacture and the serial number of the meter tested;

9) tyge or model;

10) theresults and conclusions of the tests.

© ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=58a4cdfa913d7af4ef7edac2ca348ea2

ISO 4064-

Annex A
(normative)

2:2014(E)

Type examination and testing of checking facilities of electronic

A1l

devices

General

Thege requirements only apply to electronic water meters and electronic devices fitted to
waté¢r meters where checking facilities are present.

NOT
and

) Checking facilities are required only where the delivered volume of watéris prepaid by t
fannot be confirmed by the supplier. Checking facilities are not required-where measurems

reseftable and there are two constant partners.

To c

bmply with this part of ISO 4064|0IML R 49, water meters equipped with checking fa

pasqthe design inspection and performance tests specified in ISO4064-1:2014|0IML R 49-1:]

One
mea

sample of the complete water meter, or the calculator (including indicating dev
surement transducer (including flow or volume sensot); shall be subjected to all of th

exarpinations and tests specified in this Annex (see alsg, 9:3).

Afte

5.1.3
4.4.1.

The

A2
a)

b)

A3

A3.
a)

b)

eachtestand examination, the appropriate sectionreferencesinIS04064-1:2014|0IML 1

sample submitted for examination shall'not fail any of the tests applied to it.

Object of the examination

Fo verify that the checkingfacilities of water meters fitted with such facilities meet the re
specified in [SO 4064-1:2014|0IML R 49-1:2013, Annex B.

o verify that water-meters having these checking facilities either prevent or detect rev¢
Fequired in ISO-4064-1:2014|0IML R 49-1:2013, 5.1.3.

To verify that the checking facilities associated with the measurement transduce
requirements specified in ISO 4064-1:2014|0IML R 49-1:2013, B.2.

Examination procedures

mechanical

he customer
nts are non-

rilities shall
0013, 7.2.11.
ce), or the
b applicable

R49-1:2013,

and B.1to B.6 on checking facilities shall be completedin 5.1.3in ISO 4064-3:2014|OIML R 49-3:2013,

quirements

brse flow, as

r meet the

1 Action of checking facilities (ISO 4064-1:2014|0OIML R 49-1:2013, B.1)

Verify that the detection by the checking facilities of significant faults results in the following

actions, according to the type.
For checking facilities of type P or type I:

1) automatic correction of the fault; or

2) stopping only the faulty device when the water meter without that device continues to comply

with the regulations; or

© IS0 2014 - All rights reserved
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3) avisible 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 disturbances specified in ISO 4064-1:2014|OIML R 49-1:2013, A.5.

c) Ifthe 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 indication.

d) Where checking facilities are used, verify that, in the following cases, there is no visible or audible
alarm unless this alarm is transferred to a remote station:

1) tw¢ constant partners;
2) non-resettable measurements;
3) non-prepaid measurements.

e) If the measured values from the meter are not repeated at a remote statien, verify thatl the
transmjission of the alarm and the repeated measured values are secured.

A.3.2 Checking facilities for the measurement transducer (ISO 4064-
1:2014|0OIML R 49-1:2013, B.2)

A.3.2.1 Object of the test

To ensure that the checking facilities verify that:

a) the megsurement transducer is present and is operating correctly,

b) dataarp transmitted correctly from the measurement transducer to the calculator, and

c) reversqflow is detected and/or prevented, where electronic means are used for this function.
A.3.2.2 Té¢st procedures

A.3.2.2.1 Measurement transducer-(including flow or volume sensor) with pulse output signals

When the gignals generated by:-the measurement transducer are in the form of pulses, each gulse
representing an elementary-velume, carry out tests to determine that the checking facilities for gulse
generation, [transmission anid counting fulfil the following tasks:

a) correct{counting-of’pulses;

b) detectipn of reverse flow, where applicable;

c) checkingof correct function.

These type P checking functions may be tested by means of one of:
1) disconnecting the flow sensor from the calculator; or
2) interrupting the signal from the flow sensor to the calculator; or

3) interrupting the electrical supply to the flow sensor.
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A.3.2.2.2 Measurement transducer (including flow or volume sensor) of electromagnetic me-
ters

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 Q1 and Q4, to the calculator and verify the following:

1) that the checking facility is of type P or type I;

) that where the rhp(‘king f;lr‘ili'ry is nffvpp [ its rhprking function aoccurs atintervals of 5 min or
less;

B) that the checking facility checks the flow sensor and the calculator functions;

1) that the equivalent digital value of the signal is within pre-determinéd’limits stpted by the
manufacturer and that it is consistent with the maximum permissibleierrors.

b) Nerify that the cable length between the flow sensor and the calculator or ancillary device of an
blectromagnetic water meter does not exceed either 100 m or the value L expressed in metres
hccording to the following formula, whichever is smaller:

_ko
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 manufacturer’s solution's ensure equivalent results, these requirements can be ignored.

A.3.2.2.3 Other measuring principles

When a measurenient transducer (including a flow or volume sensor) employing techrologies not
covered in ISO_4064-1:2014|0IML R 49-1:2013, B.2 is submitted for type evaluation, verfify that the
chedking facilities provide equivalent levels of security.

A.3.B Checking facilities for the calculator (ISO 4064-1:2014|0IML R 49-1:2013, B.3)

A.3.3.1 Object of the test

To verify that the checking facilities ensure that the calculator functions correctly and that the
calculations are valid.

A.3.3.2 Testprocedure

A.3.3.2.1 Calculator functions
a) Verify that the checking facilities for validating the calculator functions are of either type P or type L.

b) For type I facilities, verify that the calculator function checks are made at least once per day or at
each volume equivalent to 10 min of flow at Q3.
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c) Verify that the checking facilities for validating the functioning of the calculator ensure that the
values of all permanently memorized instructions and data are correct by such means as:

1) summing all instruction and data codes and comparing the sum with a fixed value;

2) line and column parity bits (LRC and VRC);

3) cyclic redundancy check (CRC 16);

4) double independent storage of data;

5) storage of datain “safe coding”, for example protected by checksum, line and column parity bits.

d) Verify

1) redd-write routines;
2) corjversion and re-conversion of codes;
3) usq of “safe coding” (check sum, parity bit);

4) double storage.

A.3.3.2.2

a) Verify ghat 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
volumelequivalent to 10 min of flow at Q3.

c) Verify that the values of all data related to the measurement, either stored internally or transm
to peripheral equipment through an interfaceyare correct.

Calculations

that all internal transfers and storage of data relevant to the measurement resulf are
performed correctly by such means as:

rach

tted

The chgcking facilities may use such means-as parity bit, check sum or double storage for chedking

the intggrity of the data.

d) Verify that the calculation system}is provided with a means of controlling the continuity of

calcula

[ion program.

the

A.3.4 Checking facilities for the indicating device (ISO 4064-1:2014|0OIML R 49-1:2013,

B.4)

A3.4.1 Ol

a) To verif
display|

b) To veri

bject of the test

y that.the checking facilities for the indicating device detect that the primary indication
ed-and that they correspond to the data provided by the calculator.

bare

device if it is removable.

y that the checking facilities for the indicating device detect the presence of the indicating

c) To verify that the checking facilities for the indicating device are of the form defined in
ISO 4064-1:2014|0IML R 49-1:2013, either B.4.2 or B.4.3.

A.3.4.2 Test procedure

a) Confirm that the checking facility of the primary indicating device is of type P;

NOTE 1

NOTE 2

66

If the indicating device is not the primary indicating device, the checking facility can be of type I.

The means used for checking include:
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b)

d)

f)

A.3.

A.3.

b)

A3

.p.2 » Pest procedure

ISO 4064-2:2014(E)

1) forindicating devices using incandescent filaments or LEDs, measuring the current in the filaments;

2) for indicating devices 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
control circuits.

NOTE 3  The checks mentioned in ISO 4064-1:2014|OIML R 49-1:2013, 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 ,on¢g per day or
ht each volume equivalent to 10 min of flow at Q3.

Verify that the values of all data related to the measurement, either stored internally or fransmitted
Lo peripheral equipment through an interface, are correct.

The checking facilities may use such means as parity bit, check sum or double storage for checking
Lhe integrity of the data.

Verify that the indicating device is provided with a means for\controlling the contifuity of the
ralculation program.

Verify that the checking facility of the indicating device isiworking, either:
1) by disconnecting all or part of the indicating device; or

D) by an action that simulates a failure in the display, such as using a test button.

65 Checking facilities for ancillary devices (ISO 4064-1:2014|0OIML R 49-1:2013, B.5)

b.1 Object of the test

To verify that an ancillary deviee (repeating device, printing device, memory device, etc.) with
primary indications includes'‘a checking facility of type P or L.

To verify that the checkingfacilities for ancillary devices verify:
1) the presence ofthe ancillary device;
D) that the ancillary device is functioning correctly;

B) that the’data are transmitted correctly between the meter and the ancillary device]

Jarifuthattha ancillaruv davica (ranaatina daoavica nrintina davica mamarvdavica ate ) i i
Verify . dewvice devicermemory-device etewlith primary

.................. YooV ree e p et e v e e prire TIITCTT

indications includes a checking facility of type P or I.

Verify that the checking facility verifies that the ancillary device is connected to the water meter.

Verify that the checking device verifies that the ancillary device is functioning and transmitting
data correctly.

.6 Checking facilities for associated measuring instruments (ISO 4064-

1:2014|0OIML R 49-1:2013, B.6)

A.3.6.1 Object of the test

a)

To examine the checking facilities of associated measuring instruments other than the flow sensor.
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NOTE

In addition to the primary measurement of volume, water meters can have integrated facilities for
measuring and displaying other parameters, e.g. flow rate, water pressure, and water temperature.

b) To verify the presence of a checking facility of either type P or type | where additional measurement
functions are present.

c) Toverify that the checking facility ensures that the signal from each associated instrument is within

a predetermined measuring range.

A.3.6.2 Test procedure

a)

(flow rqte, water pressure, and water temperature).

hred

d) Where [flow rates are to be used for controlling tariffs, verify that for each\flow rate specjfied
in ISO #064-1:2014|0IML R 49-1:2013, 7.2.3 the difference between the actual flow rate and the
indicat¢d flow rate does not exceed the appropriate MPE in ISO 4064-1:2014|0IML R 49-1:2013,
4.2.2 o114.2.3.

e) For all [other types of associated measuring instrument, verifythat the difference betweern] the
actual value of the parameter being measured and the value indicated by the measuring instrument
at the elxtremes and at the mid-point of their measuring range; does not exceed the maximum grror

stated

68

y the manufacturer.
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Annex B
(normative)

2:2014(E)

Calculating the relative error (of indication) of a water meter

General information

This

calcyilating the error (of indication) of a:

a)
b)

)

B.2

Whd
indi
mea

For
V01t<

For
curr
volu

The
volu
the ¢

(including flow or volumé€ Sensor), measured during the same test period.

Unle
sens
shal
the ¢

annex defines the formulae to be applied during type evaluation and verification

romplete water meter;
separable calculator (including indicating device);

separable measurement transducer (including flow or volume sensor):

Calculation of the error (of indication)

n either a measurement transducer (including flow or Volume sensor) or a calculato
ating device) of a water meter is submitted for separable type approval, error (off
surements are carried out only on these separableparts of the meter.

h measurement transducer (including flow or\volume sensor), the output signal (pul
ige or encoded) is measured by a suitable instrument.

the calculator (including indicating device), the characteristics of simulated input sig
ent, voltage or encoded) should replicate those of the measurement transducer (inclug
ne sensor).

error (of indication) of the EUT is calculated according to what is considered to be th

alculator (including indicating device), or the actual output signal from the measurement

ss exempted by®&he metrological authority, a measurement transducer (including flov
or) and a comipatible calculator (including indicating device) have separate type apy
be tested together as a combined water meter during initial verification (see Clause 10}
alculatignyfor the error (of indication) is the same as for a complete water meter.

tests, when

r (including
indication)

se, current,

nals (pulse,
ling flow or

e reference

e added during a test, compared with the equivalent volume of either the simulated input signal to

transducer

Uy or volume
rovals, and
. Therefore,
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B.3 Calculation of the relative error (of indication)

B.3.1 Complete water meter

V,-V.

(B.1)

Eniy(i=1,2.m =—5—-x100%
a
where
Em(i)(i =|1,2,..n)1s the relative error (of indication), expressed as a percentage, of a complete wate
meter ata flowratei (i=1, 2 ... n);
Va is the reference (or simulated) volume passed, during the test period.ty; m3;
Vi is the volume added to (or subtracted from) the indicating device, during the test
period tq, m3.
B.3.2 Compbined water meter
A combined|water meter shall be treated as a complete water meter, (B.3.1) for the purpose of calculz

the error (o

B.3.3 Cal

f indication).

fulator (including indicating device)

=

iting

B.3.3.1 (C4lculation of the relative error (of indication) of a calculator (including indicating de-
vice) tested with a simulated pulse input signal
V.-V
E (i) (i=tf2..m) =—5—%100% B.2)
a
where
Eci)i=1,2 istherelative error’(of indication), expressed as a percentage, of the calculator
. n) (including indicating device) ata flowratei (i=1, 2 ... n);
Vi is the volime registered by the indicating device, added during the test period tg,|m3;
Va=Cplp is the\water volume equivalent to the total number of volume pulses injected into|the
indieating device during the test period tq, m3
in which
Cp is the constant equating a nominal volume of water to each pulse, m3/pulse,
Tp is the total number of volume pulses injected during the test period tg, pulses.
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B.3.3.2 Calculation of the relative error (of indication) of a calculator (including indicating de-
vice) tested with a simulated current input signal

Eciyi=12.n) =

where

V.

i~ Ya

x100 %

a

(B.3)

Ec(i)i=1,2..n) istherelative error (of indication), expressed as a percentage, of the calculator

(including indicating device) at a flow ratei (i=1, 2 ... n);

Vi
Va = Cilitq
n which
Cr
td
It

B.3.
vice

E c(i)(i=1,2..n) =

whele

8.3 Calculation of the relative error (of indication) of a calculator (including indig
) tested with a simulated voltage input signal

Ec(i)(i = 1, 2 ... n) IS the relative:error (of indication), expressed as a percentage, of the calc

is the volume registered by the indicating device, added during the testp
m3;

is the water volume equivalent to the average signal current injected int
lator during the test period tq, m3

is the constant relating the current signal to the flow-rate, m3-h-1-mA-1,
is the duration time of the test period, h,

is the average current input signal during the test period tq, mA.

V.

a

Vi~ %100 %

a

(including-indicating device) at a flow ratei (i=1, 2 ... n);

eriod tq,

the calcu-

rating de-

(B.4)

ulator

eriod tg,

the calcu-

Vi is the.volume registered by the indicating device, added during the test p
m3;
V, = CyUctq <21s’'the water volume equivalent to the average signal voltage injected intg
lator during the test period tg, (m3)
in which
Cy is the constant relating the voltage input signal to the flow rate, m3-h-1.V;
tq is the duration time of the test period, h,
Uc is the average value of the voltage input signal during the test period tq, V.
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B.3.3.4 Calculation of the relative error (of indication) of a calculator (including indicating de-
vice) tested with a simulated, encoded input signal

Ya 100% (B.5)

i~

Ec(iyi=1,2.n) =

a

where

Ec(i)(i=1,2..n) is therelative error (of indication), expressed as a percentage, of the calculator
(including indicating device) at a flow ratei (i=1, 2 ... n);

—_—

Va is the water volume equivalent to the numerical value of the encoded input sighq
injected into the indicating device during the test period tq, m3;

)

Vi is the volume registered by the indicating device, added during the test period t§
m3,

B.3.4 Mejsurement transducer (including flow or volume sensor)

B.3.4.1 C(C4lculation of the relative error (of indication) of a measurement transducer (including
flow or volyime sensor) with a pulse output signal

V.-V.
Eviyi=tf2.m = IV &x100% B.6)

a

where

Et(i)i=1,2..n) is therelative error (of indication),-expressed as a percentage, of a measurement
transducer (including flow or velume sensor) at a flow ratei (i=1, 2 ... n);

Va is the reference volume of-water collected during the test period tq, m3;

Vi=Cplp is the water volume equivalent to the total number of volume pulses emitted from
the measurement transducer during the test period tg, m3

in which
(o is the constant equating a nominal volume of water to each output pulse, m3/pulse;
o is thé\total number of volume pulses emitted during the test period tg, 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.

i~

Eviyi=1,2.m) = %100 % (B.7)
a
where

ExG)i=1,2 istherelative error (of indication), expressed as a percentage, of a measurement

) transducer (including flow or volume sensor) ata flow ratei (i=1, 2 ... n);

A is the reference volume of water collected during the test period tq, m3;

Vi=Cilitq  is the water volume equivalent to the average current output signal emittgd from the
measurement transducer (including flow or volume sensor) duringthe tesf period tg,
m3

n which

Cr is the constant relating the output signal current tq the’flow rate, m3-h-1.mA-1,

td is the duration time of the test period, h,

It is the average current output signal emitted‘during the test period tq, mA.
B.3.4.3 Calculation of the relative error (of indication) of a measurement transducer|(including
flow or volume sensor) with a voltage output signal

V.-V,
Et(i)[izl,Z...n) = 1 a XlOO % (B8)
a

whefe

Ei)i=1,2..n) isthe relative error (of indication), expressed as a percentage, of a measurgment
transducer-{in¢luding flow or volume sensor) ata flowratei (i=1, 2 ... n);

Vi is the réference volume of water collected during the test period t4, m3;

Vil= CuytqU: isthe’'volume of water equivalent to the average signal voltage emitted by the meas-
urement transducer (including flow or volume sensor) and its duration, me¢asured
during the test period tg, (m3)

injwhich

Cy is the constant relating the voltage output signal emitted to the flow rate, m3-h-1.V-1,

tq is the duration time of the test period, h,

Ue is the average voltage output signal emitted during the test period ¢tq, V.
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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
—_1 a 0,
Evi)i=1,2.m) = x100% (B.9)
Va
where
Eiring = +—= ~ ictho rolative orrar (of indication) exnressed as anercentace of 2 measuremen
t(l)(l =Fz——m < ey T o © 7 r o 3¢ tohtd hs

transducer (including flow or volume sensor) ata flowratei (i=1, 2 ... n);
Va is the reference volume of water collected during the test period tq, m3;

Vi is the volume of water equivalent to the numerical value of the encoded output
signal emitted from the measurement transducer (including flow(or-+olume sengor)
during the test period tq, m3.

74 © ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=58a4cdfa913d7af4ef7edac2ca348ea2

ISO 4064-2:2014(E)

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.
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Flow disturbance scheme

1 type 1 disturber — swirl generator sinistrorsal

2 meter

3 straightlength
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4  straightener
5 type 2 disturber — swirl generator dextrorsal
6 type 3 disturber — velocity profile flow disturber

Figure C.1 — Installation requirements for flow disturbance tests
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Type evaluation of a family of water meters

D.1 Families of water meters

This|annex describes the criteria to be applied by the body responsible for type approvallin deciding
whether a group of water meters can be considered to be from the same familycfor type approval
purposes, where only selected meter sizes are to be tested.

D.2| Definition

A faI:ily 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:

— fthe same manufacturer;

— peometric similarity of the wetted parts;

— the same metering principle;

— the same ratios Q3/Q1;

— the same accuracy class;

— the same temperature class;

— fhe same electronic device for each'meter size;

— hsimilar standard of designzand component assembly;
— the same materials for thdse components that are critical to the performance of the meger;

— fhe same installatioh requirements relative to the meter size, e.g. 10D (pipe diameter) of straight
pipe upstream,ofthe meter and 5D of straight pipe downstream of the meter.
D.3| Meter selection

Whdn cansidering which sizes of a family of water meters should be tested, the following riles shall be
follomied.

a) The body responsible 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) Ifpractical, the largest meter in any family of meters should always be tested. However, if the largest
meter is not tested, then any meter having Q3 > 2Q3 of the largest meter tested shall not be approved
as part of a family.

e) Durability tests will only be required on the size of meters where the highest wear is expected.
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f)

g)

h)

j)

NOTE1 Ehchrow represents one family, meter 1 being’the smallest.

NOTE 2  Families may be as large as is wished.

78

For meters with no moving parts in the measurement transducer, the smallest size shall be selected
for durability tests.

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), 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),
cfinld +nct (O 16N o d Shenmon F Flovay +nct (O 17 oy n iy d fortha

+1 mallact t
magne HHerate St oo, e aBSeReC- o row—teSt{orafreregtHreator e SsiantststZzemetler

and ong other size. For families of meters where all meter sizes have DN =300, it is only necessary to
test ong size of meter.

The family members underlined in Figure D.1 may be considered as an example for testing.

1

| =
=

)
)

| w

[ =
N
| w
S

Figure D.1 — Example representation of meter family members to be tested
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Examples of methods and components used for testing concentric
water meters

Fi
|
,,,,,,,,,,,,,, T
|
|
| | ;
| | |
| | |
= | u
|
Key
1 concentric water meter 2 concentric water meter manifold (part view)
a  Water flow out. b Water flow in.

Figure E.1 — Example of a manifold connection for a concentric water meter

A special pressure test manifold such as that shown in the example in Figure E.2 may be used to test
the meter. To ensure that the seals are operating at their ‘worst case’ during the test, the sealing face
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dimensions of the pressure test manifold should be at the appropriate limits of their manufacturing
tolerances, in accordance with the design dimensions specified by the manufacturer.

Before being submitted for type evaluation, the meter manufacturer may be required to seal the meter
at a point above the location of the inner seal of the meter/manifold interface, by a means suited to the
meter design. When the concentric meter is fitted to the pressure test manifold and pressurized, it is
necessary to be able to see the source of any leak flowing from the pressure test manifold outlet and to
distinguish between it and that issuing from an incorrectly fitted sealing device. Figure E.3 shows an
example of a design of plug suited to many meter designs, but any other suitable means may be used.

Key
1

a

80

1

position

Pressurg.

F

ot

]

\_J

of inner seal

pure E.2 — Example of a manifold for pressure testing concentric meter seals

&

b Path of leakage water passing seal.

\S]

N

a) Section through meter and manifold showing test plug in position
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