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Explanatory Note

The former OIML Recommendation IR-46 “ACTIVE ELECTRICAL ENERGY METERS FOR DIRECT
CONNECTION (CLASS 2)” was withdrawn by the CIML in 1997, because it was inconsistent with existing IEC
standards and the metering technology development had made it outdated. Within OIML TC 12 a working group for the
revision of the IR 46 has been formed, with members from most parts of the world, to ensure that the revised
recommendation attains a wide acceptance.

In the absence of an updated OIML Recommendation, the electricity meters are presently tested against IEC standards
or national or regional standards. A revised OIML Recommendation could be accepted in most parts of the world,
therefore reducing costs for manufacturers, nations and consumers. Although the drafted Recommendation is closely
aligned with IEC standards, it is neither possible nor desirable to adopt IEC tests or requirements in every case because
the IEC standards for electricity meters are technology-dependent and, in the case of electromechanical meters, rather
old. In addition, IEC standards are not used in some parts of the world. Furthermore, it is important that the OIML
Recommendation reflects the changing demands of legislation and protects consumer interests.

With newer technology, including static meters and software control, the variation within a “type” is much larger and
“meter type” is harder to define. OIML must address the extent to which a meter can be changed without the necessity
for a new type test, and how software can be tested and secured. EMC, integrity and functionality have also become
much more important issues.

The OIML TC12 working group for the revision of IR 46 started its work at a meeting in Bords, Sweden, in September
2002, where task-groups were formed for different parts of the standardisation work. An Internet workplace was set up.
This is a restricted-access web-site where the working group members can freely download information and download,
change and upload working documents. The input from the different task-groups was collected to a pre-draft that was
discussed during the second meeting, which was held in Maastricht, March 27-28.

In Maastricht, most of the items in the pre-draft were discussed and decided upon or left for further work. The
discussions were mainly about two topics: how to define the accuracy requirements and the level of allowed effects of
influence quantities. There are quite a few influence quantities that could affect the accuracy, and it was argued that the
maximum permissible error should include the effect of all these conditions, or at least of most of them. However, it is
far from obvious that the effects of different influence quantities are independent from each other and therefore not
obvious that one could measure the effect of each one and then sum them up by the root-mean-square law as proposed.

The concept of maximum permissible error has been central to the new Recommendation. Several comments on this
matter have been received, unfortunately expressing diverging views. In the resulting draft document, IEC values have
been used in some cases but additional temperature requirements have been incorporated to satisfy Nordic needs as well
as those of US, Canada and Australia. The impact of these additional requirements on meters intended for mild climate
or indoor application should be negligible.

A third working group meeting was held in Copenhagen at the end of March 2004 where most of the major open
questions were discussed and resolved. As an outcome of this meeting, a first Committee Draft for the revised IR 46
was agreed upon and circulated to P-members, O-members, liaison international bodies and external organisations for
comments.

At the fourth meeting in Boras, Sweden, a second Committee Draft was revised based on the comments received. The
areas where the approach or requirements of this Recommendation draft differs from that of other standards was
extensively discussed.

At the fifth meeting in Ottawa, Canada, a further extensive revision was made to refine the requirements and tests.
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Foreword

The International Organization of Legal Metrology (OIML) is a worldwide, intergovernmental organization whose
primary aim is to harmonize the regulations and metrological controls applied by the national metrological services, or
related organizations, of its Member States.

The two main categories of OIML publications are:

* International Recommendations (OIML R), which are model regulations that establish the metrological characteristics
required of certain measuring instruments and which specify methods and equipment for checking their conformity; the
OIML Member States shall implement these Recommendations to the greatest possible extent;

* International Documents (OIML D), which are informative in nature and intended to improve the work of the
metrological services.

OIML Draft Recommendations and Documents are developed by technical committees or subcommittees which are
formed by the Member States. Certain international and regional institutions also participate on a consultation basis.

Cooperative agreements are established between OIML and certain institutions, such as ISO and IEC, with the objective
of avoiding contradictory requirements; consequently, manufacturers and users of measuring instruments, test
laboratories, etc. may apply simultaneously OIML publications and those of other institutions.

International Recommendations and International Documents are published in French (F) and English (E) and are
subject to periodic revision.

This publication - reference OIML R 46, edition xxxx (E) — was developed by the Working Group on the Revision of R
46 of the OIML Technical Committee TC 12/WG 1 . It was approved for final publication by the International
Committee of Legal Metrology in xxxx.

OIML publications may be obtained from the Organization’s headquarters:

Bureau International de Métrologie Légale
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Revision of R 46 OIML TC12

Part 1_Metrological and technical requirements

1 Scope

| This document sets out requirements pertinent to the metrological control of electricity meters intended for use inrade. - ‘[Supprimé ! revenue metering ]

The requirements are to be applied during type approval, verification, and re-verification. They also apply to
modifications that may be made to existing approved devices.

versions of this document. Meters can be direct connected for system voltages up to 690 V, or transformer operated.

2

Terminology

The basic terminology used in this Recommendation is defined by the OIML International Document D11 “General
Requirements for Electronic Measuring Instruments”_[1], and conforms to the International Vocabulary of Basic and

for the purposes of this Recommendation, the following definitions shall apply:
21
211

Meters and their constituents
Electricity meter

result.

Note: It is recognized that “continuously” may also cover meters with a sampling rate sufficiently high to fulfil the requirements of
this Recommendation.

212

measures energy continuously and may store and display the measured energy.

Note: National authorities may specify requirements in relation to prepayment meters.

214

Multi-tariff meter, multi-rate meter

The tariff rate may be determined by time, load or some other quantity. V!

215 Direct connected meter

as instrument transformer(s).

2.1.6

Transformer operated meter

2.1.7 Electromechanical meter

Meter in which currents in fixed coils react with the currents induced in the conducting moving element, generally (a)
disk(s), which causes their movement proportional to the energy to be measured. (IEC62052-11)

2.1.8 Static meter

Meter in which current and voltage act on solid state (electronic) elements to produce an output proportional to the
energy to be measured. (IEC62052-11)

2.1.9 Measuring element

Part of the meter that transforms a current and a voltage into a signal proportional to the power and or energy.
Note: A measuring element can be based on an electromagnetic, electrical or an electronic principle.

2.1.10  Currentcircuit

Internal connections of the meter and part of the measuring element through which flows the current of the circuit to
which the meter is connected. ¢(lEC62052-11)
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Supprimé : <#>Watt-hour
meter

<#>An electricity meter intended
to measure and display active
electrical energy. The active
energy is normally displayed
with the prefix kilo or Mega, as
kWh or MWh.{

<#>Note: Since this
Recommendation only deals with
watt-hour meters, the short form
“meter” is used.f

<#>Demand meter

<#>An electricity meter intended
to measure demand or maximum
demand or both, where demand

' | is the rate at which active

. | electrical energy is supplied to a

1| load and which displays and

\ \ stores the demand(s).1
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| numéros

\ [Supprimé :Ane

(N
\”\
\
N

Commentaire : Does not
| otherwise appear in text.

W
»‘[ Supprimé : Ane
|

\

\
|
\

Supprimé :

“ Supprimé : instrument
\

(
(

\

Supprimé : Ane

Supprimé : Am

Am

(
i
(

Supprimé :

o U o J

7| Supprimé
July 2010)

: R46CD5 (30




Revision of R 46 OIML TC12

2.1.11  Voltage circuit

Internal connections of the meter, part of the measuring element and, in the case of static meters, part of the power
supply, supplied with the voltage of the circuit to which the meter is connected. (IEC62052-11)

2.1.12  Indicating device, display

Note: An indicating device may also be used to display other relevant information.

2.1.13  Register

For transformer operated meters. A register where the scale factor(s) due to the used instrument transformer(s) is
considered such that the measured energy on the primary side of the instrument transformer(s) is indicated.

2.1.15 [Register multiplieﬁ 77777777777777777777777777777777777777777777777777777 e
Lonstant with which the register reading shall be multiplied to obtain the value of the metered energy. __________
2.1.16  Meter constant R N

Value expressing the relation between the energy registered by the meter and the corresponding value of the test output.

2.1.17  Test output

/
/

/

2119  Auxiliary device . v
Levice within the meter that is not part of the basic metrology function., ___________________________ /
2.2 Metrological characteristics

221 Current (1)

.m.s. value of the electrical current flowing through the meter.

Note: The terms “current” and “voltage” in this Recommendation indicate r.m.s.
specified.

222 Starting current (lg)

power factor and, for poly-phase meters, with balanced load.

223

/
/

Recommendation.
2.2.6 Voltage (U)

.m.s. value of the electrical voltage supplied to the meter.

R46CD5 (17 August 2010).doc
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Supprimé
devices are:q
Communication devices for data
exchange;f

Tariff changing controls;{

Load control devicesq

Note: It is advised that ancillary
devices are only subject to
metrological control if they are
used for trade.

: The main ancillary

(root mean square) values unless otherwise N ‘[Supprimé : Ther
N
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U

Minimum current (1in) 'y

Supprimé : <#>Low current
(Ilow)ﬂ

<#>The lowest value within the
manufacturer’s specified range
of current values at and above

which the maximum permissible

error requirement is constant
with regard to current
variations.
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2.2.7 Nominal voltage (Unom)

Voltage specified by the manufacturer for normal operation of the meter. Meters designed for operation across a range _ - - { Supprimé : The v )

of voltages may have several nominal voltage values.

2.2.8 Frequency (f)

Frequency of the voltage (and current) supplied to the meter. __________________________________ o {supprime : he )
229 Nominal frequency (fnom)

Lrequency of the voltage (and current) specified by the manufacturer for normal operation of the meter. 7 {supprime : e J
2210 Harmonic

Part of a signal that has a frequency that is an integer ultiple of the fundamental frequency of the signal. The - {Supprimé : Ap )

fundamental frequency is generally the nominal frequency (foom) T ‘[Supprimé - number ]

2.2.11  Sub-harmonic

. . . . ,{Supprimé TAT ]
requency that is an integer fraction of the fundamental frequency of the signal. -
2.2.12  Harmonic number
Jnteger number used to identify a harmonic. It is the ratio of the frequency of a harmonic to the fundamental frequency _ - - { Supprime : Ani )
of the signal.
2.2.13  Distortion factor (d)
Ratio of the r.m.s. value of the harmonic content (obtained e.g. by subtracting from a non-sinusoidal alternating quantity _ - - { Supprimé : Ther )
its fundamental term) to the r.m.s. value of the fundamental term. The distortion factor is usually expressed in
percentage. It is equivalent to THD, total harmonic distortion.
2.2.14  Power factor (PF)
Ratio of the active power to the apparent power. At sinusoidal and either one-phase or symmetrical three-phase _ - - { Supprimé : Ther )
conditions, the power factor = cos @ = the cosine of the phase difference ® between voltage U and current .
2215  Activepower j;;"{s“pp”mé 9 )
. . . . . . Mise en forme : Puces et
Rate at which energy is transported. In an electrical system it is measured as the time mean of the instantaneous power, _ numéros
which is calculated at each instant as the product of voltage and current. e —
‘[Supprlme > Ther J

pt) =u(t)-ict)
where:

u is the instantaneous voltage
i is the instantaneous current
p is the instantaneous power

At sinusoidal conditions active power is the product of the r.m.s. value of current and voltage and the cosine of the
phase angle between them, calculated for each phase. It is usually expressed in kW.

Active power P=U, -l -cosD.

_ Supprimé : P=
-
e Urims*lems *cos @

. Supprimé : <#>Absolute
2.2.16  Active energy 'I error (of indication)
/| <#>Indicated (energy) value
minus the true (energy) value.
T T <#>Note: Since the true value
) /| cannot be determined, it is
EM) = I p(t)-dt = Iu(t) -i(t) - dt || approximated by a value with a
0 0 | stated uncertainty that can be
! traced to national standards.{

Active power integrated over time. Usually expressed in kW-h or MW:-h ,
!

where: ,
! 7

E is the active energy. Other symbols are as defined in 2.2.15 ", numéros

Supprimé : R46CD5 (30

2.2.17  Relative error (of indication) | July 2010)

/
/

Mise en forme : Puces et J

Measured quantity value minus true quantity value, divided by the true quantity value. The relative error is usually

- , Supprimé : Absolute error (of
expressed as a percentage of the true quantity value. S

indication) divided by the true
(energy) value, usually
expressed as a percentage.

L
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2.2.18  Maximum permissible error (m.p.e.)

-

See definition in Annex Ay

Note: In this Recommendation, the maximum permissible error is a combination of the base maximum permissible error and the
maximum permissible error shift as described in Annex G,

2.2.19

=

Extreme values of the error (of indication) of a meter, permitted by this Recommendation, when the current and power ‘\\\
\

factor are varied within the intervals given by the rated operating conditions, and when the meter is otherwise operatedﬁ\
at reference conditions.

\
\ \
\

Note: In this Recommendation, the maximum permissible error is a combination of the base maximum permissible error and the
maximum permissible error shift as described in Annex C.

2.2.20

Maximum permissible error shift

influence factor is taken from its value at reference conditions and varied within the rated operating conditions. For each \ ik

influence factor there is one corresponding maximum permissible error shift. Vo
|
Note: In this Recommendation, the maximum permissible error is a combination of the base maximum permissible error and the \\\\

maximum permissible error shift as described in Annex C.

\

2.2.21 Intrinsic error "
W\
See definition in Annex A, [VIM:1993, 5.24: OIML D11:2004.3.7, . _____ \\‘\
\
2.2.22  Initial intrinsic error _—

\
\
,,,,,,,,,,,,,,,, \

D11:2004, 3.8
2.2.23

Influence quantity
See definition in Annex A. [VIM:1993, 2.7]

<+
\
———————————————————————————————————————————————————————————————— —\

-~
Jdnfluence quantity having a value within the rated operating conditions specified in this Recommendation. JOIML \

D11:2004,3.13.1, modifiedy A

2.2.25

Disturbance

W

operating conditions of the meter. (OIML D11, modified)

Note: An influence quantity is a disturbance if the rated operating conditions for that influence quantity are not specified.

2.2.26  Rated operating condition,

\
\
\
W\
W\
W\
\
VY

See definition in Annex A. [VIM:2007, 4.9]

W\
W\

I\
A
by
1
\
N\
\
\\
AN
\
\

.
\ \

\
\
\

See definition in Annex A. [VIM:2007, 4.25]

Note: In this recommendation, the stated metrological requirements for accuracy class include permissible responses to disturbances.
2.2.29

W
W N
\
Durability N
Ability of a measuring instrument to maintain its performance characteristics over a period of use. (OIML D11)

2.2.30

\
\

Fault

| R46CD5 (17 August 2010).doc Page 11 of 60

\ N
N {Supprimé : section A.1
AN

\
\

. \\\\{ Supprimé :

2.2.27 Reference condition, O
\ \
See definition in Annex A. [VIM:2007,4.11] W N
\ \\\
2.2.28  Accuracy class NN
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Inséré : AnnexD.J

Note: In this Recommendation, the
maximum permissible error is a
combination of the base maximum
permissible error and the
maximum permissible error shift
as described in

U J

{Inséré : section A.1.9
\

Supprimé : <#>The extreme
values of the relative error (of
indication) of a meter, permitted
by this Recommendation, while
the meter is operated within the
rated operating conditions. In
this Recommendation, the
maximum permissible error is
given as Base maximum
permissible error and Maximum
permissible error shift.

(VIM 5.21 modified)1

Mise en forme : Puces et
numéros
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Supprimé : Thee

Supprimé : relative

Supprimé : Thee

Supprimé : relative

o A A

Supprimé : The error of a
measuring instrument, determined
under reference conditions.

. (VIM 5.24)

{Supprimé ! Thei ]
Supprimé : <#>See definition
in Annex D.1

<#>A quantity that is not the
measurand but that affects the
result of the measurement. (VIM
201

Inséré : <#>See definition in
Annex D.1
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A
)

A
Vi
A change larger than the critical change value has occurred in the measurement registers due to disturbances, Uy
e The functionality of the meter has become impaired.
2.2.32

Vi
Checking facility

Facility that is incorporated in the meter and which enables faults that would otherwise be significant faults to be
detected and acted upon in such a way that incorrect registration is prohibited or recorded separately. (OIML D11,
modified)

\

\
Faults that are detected and acted upon by means of a checking facility shall not be considered as significant faults.

2.2.33  Primary Reqister

~
~

- Supprimé :

OIML TC12

; In_this Document, the above definition does not apply to the term ‘earth fault’. in which the word ‘fault’ has its usual _ _ - {Supprimé N6
dictionary meaning.
2.2.31  Significant fault

o ‘[ Inséré : (3)

<#>Critical
change valuef

<#>The value at which the
change in measurement result is
considered undesirable. (Editor,
alternative text: The maximum
acceptable value of the change of
the measurement result or error

of measurement caused by a

\ disturbance){

\\

\\
\\\ numéros
\

Mise en forme : Puces et

{
i

Supprimé : Af

—J___J

Supprimé : A significant fault
has occurred if the meter no longer
meets the requirements on error
stated in this Recommendation.
(OIML D11, modified)y

Register that is subject to the requirements of this recommendation.

AN \\ -
AN ‘[Supprlme:

]
The units of measurement for active electrical energy shall be one of the following units: W-h, kW-h, MW-h, GW"h.
3.2 Rated operating conditions

|

Table 1. Rated operating conditions !
Condition or

influence quantity

|
Values, Ranges
Frequency

|
If the manufacturer specifies more than one nominal frequency, the rated operating conditions
shall be the combination of all f,, +2 % intervals

Voltage

1
Uyom £10% where U, is to be specified by the manufacturer.

Meters designed to operate across a range of voltages shall have applicable U,,,,’s specified by
the manufacturer. If the manufacturer specifies more than one nominal voltage the rated
operating conditions shall be the combination of all U, £10 % intervals.

I
Current I t0 linax

Imax and Iy, are to be specified by the manufacturer. The ratio l,,,,,/l;; must be equal to or higher
than 50 for direct connected meters and equal to or higher than 24 for transformer operated
meters.

Imin

Accuracy Class

\ sensitive componentsT
<#>Comprise all parts of
. software, hardware or firmware
| that contribute to the
measurement of electric energy,
‘\ and/or display or store the
| measurement results. I
<#>Significant durability error{
! <#>A sudden or gradual change
of the metrological functionality
of the meter such that a
\ significant error occurs.{
<#>Specifically, a significant
‘\ durability error may be:q
faom £2 % where f,on, is to be specified by the manufacturer. ! ;z:fecl)rcrr;zr;gcz lenetmﬁsﬁeremem
| relative error of measurement is
| higher than the maximum
permissible error @; or{
1 <#>a sudden change in the
\ stored information that is
significant and has not resulted
\ from energy passing through the
meter; or{
<#>a change in the ability to
handle disturbances such that
the meter no longer fulfils the
requirement of this
Recommendation. 1
<#>Note (1) - One such
significant durability error is
that the meter registers energy
faster than given by the rated
| operating conditions.|

\\\{Supprimé T sientieant ]
Supprimé : signifieant J
- - <+
3 M@![OJQQI9aﬁ|ﬁquUﬁI[§m§Ut§ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ! - -~ Supprimeé :
3.1 Units of measurement

<#>Metrologically

Mise en forme : Puces et
numeéros

\
|
A B C D ‘
Direct Connected 0.5 1y 041, 0.2 1y 0.2 1y
Transformer Operated | 041, | 021, 1*” 0210, | 021, | -
(1) 0.4 1, for class B transformer operated

electromechanical meters.

1 Commentaire
into table format, but only this

: Converted

value has changed from CD4.
I Accuracy Class
A B C D
Direct Connected 0.05 1, 0.04 1, 0.04 1, 0.04 1,
Tramsformer Operated- | -0.05 1, - | -0.04 1, { -0.02 b {-002 b |- - — - -~ - - -~ |
| R46CDS5 (17 August 2010).doc
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Power factor

is from 0.5 inductive to 1 to 0.5 capacitive.

For bi-directional meters the power factor range limits are valid in both directions.

From 0.5 inductive to 1 to 0.8 capacitive, except for classes C and D where the operating range

Supprimé : |
Imin = 0.5 Iy, for class A meters
direct connected

Imin = 0.4 1y, for class A
W\

Temperature

Humidity and water

From lower temperature limit to upper temperature limit as specified by manufacturer.
The manufacturer shall specify the lower temperature limit from the values:
-55°C, -40°C, -25°C, -10°C,

The manufacturer shall specify the upper temperature limit from the values:
+H40°C, +55°C, +70°C.

transformer operated meters

A\
' \\ | and all class B meters

\ W

\{ Supprimé : ,

Supprimé :

Imin = 0.2 Iy for class C and D
metersq

lst = 0.05 Iy, for all class A
meters

Connection modes

instrument is intended:

Hl1: enclosed locations where the instruments are not subjected to condensed water,
precipitation, or ice formations;

H2: enclosed locations where the instruments may be subjected to condensed water, to
water from sources other than rain and to ice formations;

H3: open locations with average climatic conditions.

With respect to humidity, the manufacturer shall specify the environment class for which the

It = 0.04 I, for all class B
meters and for class C and D
direct connected meters
ls¢ = 0.02 I, for class C and D
transformer operated meters

through current transformers or through current and voltage transformers.

of the meter and the number of phases of the electric system for which the meter is intended.

The manufacturer shall specify whether the meter is intended for direct connection, connection

The manufacturer shall specify the connection mode(s), the number of measurement elements

\\\‘\X[ Inséré : | ]

\\{ Supprimé : ,+5°C }
('supprime : +30°c, )

- { Supprimé : watt-hour ]

Symbol f'L

- { Mis en forme : Exposant

single-phase two-wire, 1 element

o [ Mis en forme : Exposant

single phase three-wire, 1 element (applicable only for balanced and
symmetrical voltages

single phase three-wire, 2 element

three-phase four-wire 3-element

three-phase three-wire 2-element (applicable only in cases where leakage
currents can be ruled out)

/{ Mis en forme : NOTE

i
I
|

2:

N

two-phase three-wire 2 element (intended for operation on two phases of a

three-phase service. Can also be a three-phase meter operated as two-phase
three-wire)

/ [Supprimé |

Supprimé : <#>single-phase
"| two-wire, 1 element; §

<#>single phase three-wire, 1
element (applicable only for
balanced and symmetrical

. . . , voltages)y
+The manufacturer may specify alternative connection modes for poly-phase meters. These |, <#>single phase three-wire, 2
alternative connection mode(s) shall also be part(s) of the operating conditions. clementf|
<#>three-phase four-wire 3-
Tilt Mounting position as specified by the manufacturer + 3 degrees. If no mounting position is clement;q|
given, any mounting position is allowed. <#>three-phase three-wire 2-
? element (applicable only in cases
Harmonics The voltage and current shall be allowed to deviate from the sinusoidal form, as given by the where leakage currents can be
requirements in clause 3.3.3, Table 4, “Harmonics in voltage and current circuits” ruled out):y
| qu use 3.3.3, Table 4, “Harmonics in voltage and current circ wits . ] <#>two-phase three-wire 2
Load balance

The load balance shall be allowed to vary from fully balanced conditions to current in only one

current circuit for poly-phase meters and for single-phase 3-wire meters.

Note: National authorities or regional legislation may specify certain values for various rated operating conditions. See_Annex D.

element (intended for operation on
two phases of a three-phase
service. Can also be a three-phase

W meter operated as two-phase three-

W\
W\

. wire).q
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3.3 Accuracy requirements

331  General

. ,{Supprimé : class index J
The manufacturer shall specify the accuracy class of the meter to be one of A,B,CorD. o
Notey Class B is the lowest accuracy class recommended for large consumers, i.e. where consumption exceeds 5000 kW h/year, or__ _ - { supprimé : - ]

another value chosen by the appropriate authority.

The meter shall be designed and manufactured such that its error does not exceed the maximum permissible error for
the specified class under rated operating conditions.

The meter shall be designed and manufactured such that, when exposed to disturbances, significant faults do not occur.

A fault is not considered a significant fault if it is detected and acted upon by means of a checking facility. The meter
shall clearly indicate if such an event has occurred (cf. clauses 2.2.31 and 2.2.32).

Note: The indication could take the form of a light flashing in the event of a fault.
332 Direction of energy flow

Where a manufacturer has specified that a meter shall be capable of bidirectional energy flow, the meter shall correctly
handle both positive and negative mean energy flow and the meter shall fulfil the requirement of this Recommendation
for energy flow in both directions. The polarity of energy flow shall be defined by the manufacturer’s connection
instructions for the meter. Mean energy flow refers to the active power integrated over at least one cycle of the nominal
frequency. For poly-phase meters the mean flow shall be over the sum of all phases.

A meter shall fall into_at least one of the following categories:

o Single-register, bi-directional; where the meter is specified as capable of measuring both positive and negative
mean energy flow, and where the net result will be placed in a single register.

e Two-register, bi-directional; where the meter is specified as capable of measuring both positive and negative
mean energy flow, as defined by the connection of the meter, and where the positive result and negative result
are placed in different registers.

o Single-register, positive direction only; where the meter is specified as capable of measuring and registering only
positive mean energy flow. It may inherently, by its design, register only positive mean energy flow or it may be
equipped with a reverse running detent.

o Single-register, uni-directional; where the meter is specified as capable of measuring and registering the absolute
value of the mean energy flow. Normally such a meter will register all energy as consumed energy independent
of the true direction of the energy flow or of how the meter is connected.

Note: The terms “single-register” and “two-register” in the list above refer to the basic energy register(s) only. A meter may have
other registers, e.g. for storage of tariff information.

333  Maximum permissibleerrors, T {?;‘;;ﬂ’g“;r;di"t‘ito?sted

The relative error (expressed in percent) shall be within the base maximum permissible error stated in Table 2 when the
current and power factor are varied within the limits given by Table 2, and when the meter is otherwise operated at
reference conditions. Individual national authorities may specify the base maximum permissible errors for subsequent
verification and in-service inspections.

Table 2. Base maximum permissible errors and no load requirements

Base maximum permissible errors (%) for meters of class

Quantity
A B C D
-1S imé :
Cuqept | where l"g‘ll—g!?@"—@q power ‘fagtprff S 420 - +0 - - -~ £0:50- - 192D - Lo { dpprime " = J
variation from 0.8 capacitive to ,1 ,tO,QS, l,ng% - ___4d_________A________l________ I ‘[Supprimé 1< ]
Current | where |y, S| <y, at unity power factor  [£2.5 | +15 ] £1.0 | 04 | ° \\{ Supprimé : . }
N {Supprimé T ]
Current I < | < Iy, |Direct connected meter +2.5%1,/(2*1) +1.5%1/(2.5%1) |£1.0*1,/(5*1) |£0.4*1,/(5*]) \{Supprimé < J
at unity power factor .
@ Transformer operated meter [+2.5%1,/(2.5%1)  |£1.5%1,/(2.5%1) |£1.0%1,/(5*1) |+0.4*1,/(5%1)

No load @ No significant metered energy as given by the corresponding test.

R _ -~ Supprimé : R46CD5 (30
July 2010)
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(2) The meter is always allowed to stop for currents below .

- {Supprimé .

The meter shall be able to carry |, continuously without an error larger than the base maximum permissible error for a
meter of its class (see section 6.2.2 for details of test procedure). Further, the error shift due to continuous current at I,
shall not be larger than 50% of the base maximum permissible error for the relevant class.

3.3.4 Allowed effects of influences

reference conditions.

Table 3. Limits for temperature coefficient of error

«- - { Mis en forme : Titre 3

_ - {Supprimé : Table 3

Limits for temperature coefficient

(%/K) for meters of class

Influence quantity Power factor

A B C D
Temperature Coefficient (%/K), over any interval, within 1 +0.1 +0.05 +0.03 +0.01
the temperature range, which is not less than 15K and not ] -
greater than 23K, for current I ST ST | 0.5 inductive | £0.15 | £0.07 | £0.05 | £0.02 |

- {Supprimé 1<

e ‘[Supprimé 1<

A

o J 0 U )

otherwise operated at reference conditions, and when any single influence guantity is varied from its value at reference _ _ - {Su pprimeé : factor
conditions to its extreme values_defined in Table 4, the variation of error shall be such that the additional percentage { SUppPrimé : Table 4
error is within the corresponding Jimit of error shift stated in Table 4, An error shift larger than that prescribed in Table ————
4 constitutes a significant fault. The meter shall continue to function after the completion of each of these tests. N ‘{Sup_pr_llTe - maximum
77777777777777777777777777777777777777777777777777777777777777777777 N N permissible
Table 4, Limit of error shift due to influence lquantities. N \\\\{Supprimé - Tablod
Limit of error shift (%) for] [ Supprime : Tabis
Influence quantity value Test Valueof | Power meters of class . | commentaire : Tables4 &
Clause Current factor *. | 5 have been merged.
A B C D — -
Supprimé : Maximum
1 \{ permissible
Temperature Over entire specified —
<lI< + + + +
dependence temperature range 632 b < 1 oo 0.5 B3 | £L7 12071 £0.3
inductive
C in onl :
0] urrent in only one current ® _ -7 Supprimé : (only for poly-
Load balance ", circuit— - — -~ —— —— —— — 1 633  |luS1Slna 0.5 _ _ _ |£1.557[ £0.7 | 0.2 | +0.1 - phase and single phase 3-wire
inductive S | meters)
1 +1.02 [ 0.7 [ 0.2 | 20.1 { supprime -
H A - 2
Voltage variation " Uy 10% | 634  |kststw s || | | | {supprime :
. . +1.5 | £1.0 | £047| £0.2
inductive
1 +0.8 | £0.5 [ £0.2 | £0.1
Frequency variation from 2% 6.3.5 k=1l |g5
S . +1.5 | £0.7 | £0.2 | +0.1
inductive
Harmonics in voltage |dis 0—40% I, 5)
N " 3. <I< +1. +0. +0. +0.
and current circuits 0-5%U @ 6.3.6 S 1Sl 1 L0 1206 1 203 | £0.2
Tilt < 3 degrees 6.3.7 le S TSl |1 +1.5 | £0.5 [ £0.4 | n.a
Refer to test corresponding |6.4.16.3, <l<
Damp heat to humidity class. 64164 |uStSIn |1 £0.2 | £0.1 1£0.05/20.02
0.8 Upom < U <0.9 Uyom: w15 | o1 | 206l 203
Seyerg voltage 11 Upn<U< LI5Upn [6.3.8 ASdeﬂ 1 == | = | =2 ==
variations 1n test
U<0.8 U +10 to —100 |~ — - Supprimé : R46CD5 (30
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(1) Only for poly-phase and single phase 3-wire meters

(2) The error shift may exceed the value specified in the table provided the absolute value of the error is less than 2.5 %.

(3) For poly-phase meters the requirement is for symmetrical voltage variations.

(4) As long as the r.m.s. current is not higher than |, and the peak value of the current is not higher than 1.41*l,,,. Furthermore, the
amplitude of individual harmonic components shall not exceed (I, / h) for current and (0.12 * U, / h) for voltage, where h is the

harmonic order.

(5) In the case of electromechanical meters, the error shift may exceed the value specified in the table provided the absolute value of]

the error is less than 3.0%.

(6) Only for poly-phase meters. Two phases interrupted is only for those connection modes where a missing phase means that there
can be no energy delivered. This requirement applies only to fault conditions of the network, not for an alternative connection mode.

A poly-phase meter which is powered from only one of it’s phases shall not have the voltage of that phase interrupted for the

purposes of this test.

(7) Direct or indirect, conducted disturbances induced by radio-frequency fields.

(8) Only for direct connected meters.

(9) For class A, electromechanical meters, the requirement is not applicable below 10 ;.

(1) (Editor’s note) modern magnets producing induction in excess of 100 mT at 25 mm have been used in known fraud attempts. This
test level is designed to avoid the possibility to use magnets easily available for fraud purposes. This note will be removed later.

335  Allowed effects of disturbances
3.35.1 General

The meter shall withstand disturbances which may be encountered under conditions of normal use; as stated in clause
3.3.1, no significant fault shall occur for any of the disturbances listed in,Table 5.,

R46CD5 (17 August 2010).doc Page 16 of 60

//

One or two phases As defined
interrupted © 6.3.9 in test 1 4 £2 il | 205 _ - - Mis en forme : Anglais
! e - ———r (Royaume-Uni)
Sub—hannonlfzs in the TW.O periods on, two 63.10 As defined 1 3 415 |2075] 205
AC current circuit periods off in test —
Harmomf:s n the AC Phase-fired at 90 degrees [6.3.11 A%s defined 1 £1 +0.8 [ £0.5 | £0.4
current circuit in test
Keversed phase ANy two phases AS detined
Reversed phase An two phases 63.12 As defined 1 +1.5 | £1.5 | £0.1 |£0.05
sequence interchanged in test - |
Continuous (DC) ®
magnetic induction of [~o0 L —at30mmfrom fc 5,4  |Asdefined |, 43 | £1.5 |20.75| 205
.. core surface 1n test
external origin
Magnetic field (AC, As defined
power frequency) of 400 A/m 6.3.14 intest 1 +2.5 | £1.3 [ £0.5 |£0.25
external origin. _
Radiated, RF f=280to 6000 MHz; <10 As defined
electromagnetic fields [V/m:; Amplitude 6.3.15.1 — |1 +3 +2 +1 +1
[@) 1n test
modulated
Conducted
disturbances, induced [f=0.15 to 80 MHz; U <10 As defined
by radio frequency V: amplitude modulated 6.3.15.2 in test 1 3 £2 £l £l
fields
. Sinusoidal current, twice

Dein e ACeuttent o pliude, half-wave (63,16 |~deined 6 | 3 |15 41
EE— rectified: | < |m/\/_2 —

. . Superimposed: 0.02 Uyom: As defined
High-order harmonics 0.1 1,2 15 100, 10 50 Fyom 6.3.17 in test 1 Ea +1 | £0.5 | £0.5

Supprimé : q
Table 4. Maximum permissible
1| error shift due to influence
factorsf

Influence quantity

.. [7]

{ Mise en forme : Puces et

numéros

Inséré :

(4) In the case of
electromechanical meters, the
error shift may exceed the
value specified in the table
provided the absolute value of
the error is less than 3.0%.

/{Supprimé : ed in Table 5 and ]

Supprimé : The meter shall be
deemed to comply with the
requirements of this clause if it
passes the corresponding tests
prescribed in chapter 6.

- {Supprimé : R46CD5 (30 J
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If a meter is operated under the conditions outlined in Table 5 and no current is applied, a change in the registers or “‘
pulses of the test output shall not be considered as a significant fault if the change in the registers or equivalent energy 1
|

of the test output is less than:

Critical change value = m-U - |

o 1078 kKW-h,

m;

\

-
N
N
N

Supprimé : of atransient
nature

Supprimé : Due to the
integrating nature of electricity
meters, only influence factors that
may prevail for relatively long
times do affect the accuracy in a
quantifiable way. The disturbances
have therefore been divided into
two categories, semi-steady state
disturbances and disturbances of

! transient nature.q

o J A A

(N U |

. X Supprimé : <#>Semi-steady
I I w I state disturbancesy
Disturban T . (%) for meters of |} Table 5. Semi-steady state
stu t;at ce CILSt Test Settings“ Allowed effects class disturbancesf
quantity ause — All requirements are valid at
A|lB| C D power factor 1.0 and at 10 Iy,
T —— — unless otherwise specified. An
Magnetic field (AC, No sienificant fault . by th error shift larger than that
power frequency) of [6.42  |1000 A/m, 3 s O signiticant fautt as given by the N I R prescribed below constitutes a
.. corresponding test. significant fault. The meter shall
external origin. continue to function after the
. . .. . leti f each of th X
Electrostatic 6 kV contact discharge, 8 |No significant fault as given by the completion of each of these tests. ¥
X 6.4.3 - ¢ - - - Influence Quantity ... [8]
discharges kV air discharge corresponding test. e - -
Mise en forme : Puces et
Voltage and current No significant fault as given by the 1\(_numéros
Fast transients 6.4.4 c?rcu@ts: 4kV; auxiliary corresponding test. The function of the [6.0{4.0| 2.0 | 1.0 A N SUPPFIME : M* Ul *10°
circuits: 2 kV. meter shall not be perturbed. "' kWh,
Test a: 30%., 0.5 cycles I\ \{ Supprimé : circuits
. . W s s N
. T - 60%. 1 1 fi faul h 1| Supprimé : of transient
Voltage dips 6.4.5 est b: 60%, 1 cycle No signi icant fault as given by the o . | Sube
Test c: 60%, 25/30 cycles |corresponding test. I
3) ‘u“{Supprimé : Disturbance
' quantity 9]
. ] X
Voltage. 645  [0%.250/300 cycles @ [No significant faultas given by the S I I | Supprime : . As defined in the
interruptions corresponding test. | test section.
Radiated, RF =80 to 6000 MHz; 30 No significant fault as given by the \““ pupprime : Asdefined inthe
electromagnetic 6.4.6 V/m; amplitude modulated:; 2 ; s ¥ - - i test section.
- : corresponding test. g -
fields without current || Mis en forme : Frangais
. N | (France)
Voltage circuits: 2kV line i S ime - A -
. . . L. . upprimé : Asper inrelevan
Surges on AC mains | , [t line, 4kV line to earth.  |No significant fault as given by the R BT P
power lines o Auxiliary circuits: 1kV line|corresponding test. I I -
to line, 2kV line to earth.
Damped oscillatory Voltage circuits: Common |No significant fault as given by the
waves immunity 6.4.8 mode 2.5 kV, differential |corresponding test. The function of the |3.0(2.0| 2.0 | 1.0
test" mode 1.0 kV. meter shall not be perturbed.
Transformer-
operated
Short-time Direct connected meters: |No significant fault as given by the
6.4.9 30"l pax: Transformer- corresponding test. No damage shall 1.0 ‘ 0.5 ‘ 0.05 ‘ 0.05
overcurrent s 2o damage shall
operated meters: 20°I,n..  |OCCUr. Direct connected
1.511.5/0.05|0.05
No significant fault as given by the
corresponding test. No damage to the | ) )
Impulse voltage 6.4.10 |Refer to test clause. meter. No other effects as specifiedin | = | = - -
the test section.
No significant fault as given by the
Earth fault® 6.4.11 |Earth fault in one phase corresponding test. No damage and 1.010.7] 0.3 | 0.1
shall operate correctly.
Opgrgtlon of . 6.4.12 Apxlllal_rv devices operated No 51gn1ﬁc_ant fault as given by the 1/10 of base m.p.c ] -
auxiliary devices with =l and L. lcorresponding test. =~~~ | A0l base M.p.¢ _ - Supprimé : R46CD5 (30

R46CD5 (17 August 2010).doc
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T No significant fault as given by th 1/10
— Vibration in three mutually | © 8" ultas given by the 110 Y% base
Vibration 6.4.13.1 - corresponding test. Function of the ase S imé - as defined in th
w . . m.p.e - upprime : , as defined in the
***** imeter shall not be impaired,~ - -~~~ “|-mp.e. | - 77 - | test section.
. . 1/10 ~+ Mis en forme : Exposant
Shock 6.4.13.2 fer to test cl No significant fault as given by the 110 Y base { — P J
oc e ,C,C,r,q,c§,c,a95,c;,,,,ceﬂ,espond'mgfesﬁ,,,,,,,,,,,,,,3;—59,,, pe - ’{Suppr!me . As defined in the }
m.p.c. test section
Protection against No alteration in appearance or s ime - As defined in th
bt radinti 6.4.14  |Refer to test clause. ____[impairment in functionality, I D I I P {teiﬂfcﬂi'omne A delinedinthe }
metrological properties and sealing. :
Protection against No interference with correct operation s ime - As defined in th
inaress of dfst 6.4.15 efer to test clause. lor impairment of safety, including | - | - | - | - | -~ {teigscrtsomne - As delined in the }
& tracking along creepage distances.
Extreme . . 1/10 . — -
temperatures, dry giigé‘ efer to test clause. i(;;lcsgn;ﬁgi?t :;1} f‘i%lie?f’z’ Ehf' 77777 ase | 7_/2 baze o {2; ;:epcrt : Omne : As defined in the J
heat and cold. T P g test m.p.e. mpe .
6.4.16.3, No significant fault as given by the s 6 - As defined in th
Humidity and water |6.4.16.4,|Refer to test clause. |corresponding test. No evidence ofany| - | - | - | - | -~ ){te;‘:epcrﬁ'omne + As defined in the J
6.4.16.5 mechanical damage or corrosion. .
(1) Only for transformer operated meters.
(2) Only for three-phase four wire transformer-operated meters intended for use in networks equipped with earth fault neutralizers
(3) These values are for 50 Hz / 60 Hz respectively
(4) This column only lists notable test settings. All test settings are defined in the corresponding test clause.

_ - Supprimé :
,,,,,,,,,,,,, e e e (1) Only for transformer operated
presumed to comply with the requirements of this sub-clause. N meters.q|
3.4 Timing requirements for interval and multi-tariff meters

\ (2) Only for three-phase four wire
77777777777777777777777777777777777777777777777777777777777 j\ transformer-operated meters
intended for use in networks

Individual national authorities may specify longer minimum storage periods.

equipped with earth fault
"1\ | neutralizers
| ! '\ | The operation of auxiliary devices
The internal clocks of interval and multi-tariff meters shall meet the requirements of IEC 62054-21. 11 || shall not disturb the meter.§
Loy
. 'y \'| Supprimé : instrument
35  Meter Markings v \ )
\\ Supprimé : <#>Mechanical
Individual national authorities shall determine what information must be marked on every meter. It is recommended that | | requirementsf
the following be considered;

<#>The meter shall withstand
o) the amount of vibration and
L \ shock to which it may be exposed
\ "1 | under conditions of normal use,
L4 Unom

e Manufacturer

.\ | and as given by the
‘\ \‘\ corresponding tests. 1
o | \ \\\ <#>Dust shall not impair the
max \\ \\\ performance of the meter. §

\

o Iy | { Mise en forme : Puces et

'l numéros
e Approval mark(s) v
e Serial number

Supprimé : for remotely-read

\\ meters and 200 days of 30-minute
\ | interval data for manually-read
e Number of phases || meters
e Number of wires Supprimé : The following
information shall be marked on
o Register multiplier (if other than unity) every meter
e Meter constant(s)

e Year of manufacture

e Accuracyclass Pt {Su pprimé : Class index J

Directionality of energy flow if the meter is bidirectional or unidirectional. No marking is required if the meter is
capable only of positive direction energy flow.

77777777777777777777777777777777777777777777777777777 _ — -~ Supprimé : R46CD5 (30
July 2010)
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Temperature range

Humidity and water protection information
Impulse voltage protection information
faom

e The connection mode(s) for which the meter is specified i

e Connection terminals uniquely identified to distinguish between terminals. I

The markings shall be indelible, distinct and legible from outside the meter. The markings of meters intended for

outdoor locations shall withstand solar radiation. Multiple values of U, and f,,, may be marked if so specified by the
manufacturer.

If the serial number is affixed to dismountable parts, the serial number shall also be provided in a position where itis
not readily disassociated from parts determining the metrological characteristics. l

Symbols or their equivalent may be used where appropriate. See e.g. IEC 62053-52, Electricity metering equipment |’
(AC) - Particular requirements - Part 52: Symbols, or other designations accepted by local jurisdictions,

. . - !
3.6  Protection of metrological properties ~~__________________________________ 5
3.6.1  General |

|
3.6.1.1 Electricity meters shall be provided with the means to protect their metrological properties. !
3.6.1.2

. . .. . . |
All means to protect the metrological properties of an electricity meter intended for outdoor locations shall |
withstand solar radiation. ‘

3.6.2

Software identification !

Legally relevant software of an electricity meter shall be clearly identified with the software version or another token.
The identification may consist of more than one part but at least one part shall be dedicated to the legal purpose. |

The identification shall be inextricably linked to the software itself and shall be presented on command or displayed ‘y
during operation. |

As an exception, an imprint of the software identification on the electricity meter shall be an acceptable solution if it |
satisfies the three following conditions: !

|

1) The user interface does not have any control capability to activate the indication of the software identification !
on the display, or the display does not technically allow the identification of the software to be shown (analog |
indicating device or electromechanical counter). |

|

2) The electricity meter does not have an interface to communicate the software identification. !
3) After production of the electricity meter a change of the software is not possible, or only possible if the |

hardware or a hardware component is also changed. !

The manufacturer of the hardware or the concerned hardware component is responsible for ensuring that the software !
identification is correctly marked on the concerned meter.

The software identification and the means of identification shall be stated in the type approval certificate. !

|
3.6.3 Software protection !
36.3.1  Prevention of misuse ‘

An electricity meter shall be constructed in such a way that possibilities for unintentional, accidental, or intentional
misuse are minimal.

3.6.3.2

3.6.3.2.1 The legally relevant software shall be secured against unauthorized modification, loading, or changes by

swapping the memory device. In addition to mechanical sealing, technical means may be necessary to secure electricity !
meters having an option to load software/parameters.

Fraud protection

Supprimé : <#>Individual
national authorities may also
require the following information
to be marked:q

[Supprimé ,
I

Supprimé : <#>Protection of
| metrological properties|
<#>General provisions{
<#>Meters shall be provided
with the means to protect the
metrological properties of the
meter. Such means can be
mechanical or electronic or a
combination of the two.q
<#>All means to protect the
metrological properties of
meters intended for outdoor
locations shall withstand solar
radiation.q
<#>The meter shall have a case
which, if dismountable, can be
sealed and which can not be
opened unintentionally. The
internal parts of the meter shall
be accessible only by such means
that result in permanently visible
damage to the seal or case. It
shall be possible to install or
disconnect the meter without
breaking the seal that protects
the internal parts of the meter.{
<#>Software resident in the
meter (firmware) must be
uniquely identified.q
<#>Software that affects the
metrological characteristics shall
be identified as such and shall be
secured. Software identification
shall be provided and evidence
of an intervention shall be
available for at least 12 months
after the meter has been de-
energised.{
<#>Protection of hardware and
firmware{
<#>Any metering hardware or
firmware shall be protected in
such way that it cannot be
changed without breaking a seal
as described above or leaving
other permanent evidence of the
change in the meter or its
software.§
<#>Parameters that participate
in the determination of the
results of measurement shall be
protected by mechanical seals or
other means. If non-mechanical
protection is used, it shall fulfil
the following requirements:
<#>Any change of the software
itself or the metering parameters
may not be completed without
authorised access, for example
by means of a code (password)
or of a special device (hard key,
etc.). 1
<#>Access to parameters that
participate in the determination
of results of measurement and
access to parameters that are not

used directly for meterin”__ 110]

|
3.6.3.2.2  Only clearly documented functions (see 4.1) are allowed to be activated by the user interface, which shall
be realized in such a way that it does not facilitate fraudulent use.

Mise en forme : Puces et
numeéros

1
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3.6.3.2.3 Software protection comprises appropriate sealing by mechanical, electronic and/or cryptographic means,
making an unauthorized intervention impossible or evident.

Examples:

1) The software of a measuring instrument is constructed such that there is no way to modify the parameters and
legally relevant configuration but via a switch protected menu. This switch is mechanically sealed in the
inactive position, making modification of the parameters and of the legally relevant configuration impossible.
To modify the parameters and configuration, the switch has to be switched. inevitably breaking the seal by
doing so.

2) The software of a measuring instrument is constructed such that there is no way to access the parameters and
legally relevant configuration but by authorized persons. If a person wants to enter the parameter menu item

he has to insert his smart card containing a PIN as part of a cryptographic certificate. The software of the
instrument is able to verify the authenticity of the PIN by the certificate and allows the parameter menu item

to be entered. The access is recorded in an audit trail including the identity of the person (or at least of the
smart card used).
3.6.4 Parameter protection

3.64.1 Parameters that fix the legally relevant characteristics of the electricity meter shall be secured against
unauthorized modification. If necessary for the purpose of verification, the current parameter settings shall be able to be

displayed.

Device-specific parameters may be adjustable or selectable only in a special operational mode of the electricity meter.
They may be classified as those that should be secured (unalterable) and those that may be accessed (settable
parameters) by an authorized person, e.g. the instrument owner, repairer.

Type-specific parameters have identical values for all specimens of a type. They are fixed at type approval of the
instrument.

Note 1: A simple password is not a technically acceptable solution for protecting parameters.

Note 2: Authorized persons may be allowed to access a limited set of device-specific parameters. Such a set of device specific
parameters and its access limitations/rules should be clearly documented.

3.64.2 Zeroing the register that stores the total energy metered shall be considered as a modification of a device
specific parameter. Therefore all relevant requirements applicable to device specific parameter are applicable to the

zeroing operation.

3643 When modifying a device-specific parameter, the meter shall stop registering energy.

3644 National regulations may prescribe that certain device-specific parameters to be available to the user. In such
a case, the measuring instrument shall be fitted with a facility to automatically and non-erasably record any adjustment
of the device-specific parameter, e.g. an audit trail. The instrument shall be capable of presenting the recorded data.

The traceability means and records are part of the legally relevant software and should be protected as such. The
software employed for displaying the audit trail belongs to the fixed legally relevant software.

Note: An event counter is not a technically acceptable solution.
3.6.5 Separation of electronic devices and sub-assemblies

Metrologically critical parts of an electricity meter — whether software or hardware parts — shall not be inadmissibly
influenced by other parts of the meter.

3.6.5.1 Sub-assemblies or electronic devices of an electricity meter that perform legally relevant functions shall be
identified, clearly defined. and documented. They form the legally relevant part of the measuring system. If the sub-
assemblies that perform legally relevant functions are not identified, all sub-assemblies shall be considered to perform
legally relevant functions.

Example:

1) An electricity meter is equipped with an optical interface for connecting an electronic device to read out
measurement values. The meter stores all the relevant quantities and keeps the values available for being read
out for a sufficient time span. In this system only the electricity meter is the legally relevant device. Other
legally non-relevant devices may exist and may be connected to the interface of the instrument provided
requirement 3.6.5.2 is fulfilled. Securing of the data transmission itself (see 3.6.7) is not required.

3.6.5.2 During type testing, it shall be demonstrated that the relevant functions and data of sub-assemblies and
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This implies that there is an unambiguous assignment of each command to all initiated functions or data changes in the
sub-assembly or electronic device.

Note: If “legally relevant” sub-assemblies or electronic devices interact with other “legally relevant” sub-assemblies or electronic
devices, refer to 3.6.7.

Examples:
1) The software of the electricity meter (see example of 3.6.5.1_above) is able to receive commands for selecting

the quantities required. It combines the measurement value with additional information — e.g. time stamp, unit
— and sends this data set back to the requesting device. The software only accepts commands for the selection
of valid allowed quantities and discards any other command, sending back only an error message. There may
be securing means for the contents of the data set but they are not required, as the transmitted data set is not
subject to legal control.

2) Inside the housing that can be sealed there is a switch that defines the operating mode of the electricity meter:
one switch setting indicates the verified mode and the other the non-verified mode (securing means other than
a mechanical seal are possible; see examples 3.6.3.2.3. When interpreting received commands the software
checks the position of the switch: in the non-verified mode the command set that the software accepts is
extended compared to the mode described above: e.g. it may be possible to adjust the calibration factor by a
command that is discarded in the verified mode.

3.6.6 Separation of software parts

3.6.6.1 All software modules (programs, subroutines, objects, etc.) that perform legally relevant functions or that
contain legally relevant data domains form the legally relevant software part of an electricity meter: it shall be made
identifiable as described in 3.6.2. If the software modules that perform legally relevant functions are not identified, the
whole software shall be considered as legally relevant.

3.6.6.2 If the legally relevant software part communicates with other software parts, a software interface shall be
defined. All communication shall be performed exclusively via this interface. The legally relevant software part and the

interface shall be clearly documented. All legally relevant functions and data domains of the software shall be described
to enable a type approval authority to decide on correct software separation.

3.6.6.3 The data domain forming the software interface including the code that exports from the legally relevant part
to the interface data domain and the code that imports from the interface to the legally relevant part shall be clearly
defined and documented. The declared software interface shall not be circumvented.

3.6.6.4 There shall be an unambiguous assignment of each command to all initiated functions or data changes in the
legally relevant part of the software. Commands that communicate through the software interface shall be declared and

documented. Only documented commands are allowed to be activated through the software interface. The manufacturer
shall state the completeness of the documentation of commands.

3.6.7 Storage of data, transmission via communication systems
36.7.1 General

3.6.7.1.1 The measurement value stored or transmitted shall be accompanied by all relevant information necessary
for future legally relevant use.

3.6.7.1.2 The data shall be protected by software means to guarantee the authenticity, integrity and, if necessary

correctness of the information concerning the time of measurement. The software that displays or further processes the
measurement values and accompanying data shall check the time of measurement, authenticity, and integrity of the data
after having read them from the insecure storage or after having received them from an insecure transmission channel.
If an irregularity is detected, the data shall be discarded or marked unusable.

Confidential keys employed for protecting data shall be kept secret and secured in the electricity meter. Means shall be
provided whereby these keys can only be input or read if a seal is broken.

3.6.7.1.3 Software modules that prepare data for storing or sending, or that check data after reading or receiving,
belong to the legally relevant software part.

3.6.7.2 Automatic storing

3.6.7.2.1 When data storage is required, measurement data must be stored automatically when the measurement is
concluded, i.e. when the final value has been generated. When the final value is from a calculation, all data that are
necessary for the calculation must be automatically stored with the final value.

3.6.7.2.2  The storage device must have sufficient permanency to ensure that the data are not corrupted under normal
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3.6.7.2.3 Stored data may be deleted if either:

e the transaction is settled;

o these data are printed by a printing device subject to legal control.

3.6.7.2.4  After the requirements in 3.6.7.2.3 are fulfilled and when the storage is full, it is permitted to delete
memorized data when both of the following conditions are met:

e data are deleted in the same order as the recording order and the rules established for the particular application
are respected;

e deletion is carried out either automatically or after a special manual operation that may require specific access
rights.

3.6.7.3 Data transmission

3.6.7.3.1 The measurement shall not be inadmissibly influenced by a transmission delay.

3.6.7.3.2  If network services become unavailable, no measurement data shall be lost. The measurement process
should be stopped to avoid the loss of measurement data.

36.74 Time stamp

The time stamp shall be read from the clock of the device. Setting the clock is considered as being legally relevant.
Appropriate protection means shall be taken according to 3.6.4.

Internal clocks should be enhanced by specific means (e.g. software means) to reduce their uncertainty when the time of
measurement is necessary for a specific field (e.g. multi-tariff meter, interval meter).

368  [Checking facility eventrecord e {ggzﬂg”f?:‘EgL;iki;g”g‘;iﬁig?m }

If the meter is equipped with a checking facility, the event record of the facility shall have room for at least 100 events
(or an alternative number determined by the national authority) and shall be of a first-in-first-out type. The event record

may not be changed or zeroed without breaking a seal and/or without authorised access, for example by means of a code
(password) or of a special device (hard key, etc.).

3.7 Suitability for use
3.7.1 Readability of result

The indicating device shall be easy to read and the characters of measurement results shall as minimum be 4 mm high.
Any decimal fractions shall be clearly indicated; for mechanical registers, any decimal fraction drum shall be marked
differently.

The indicating device shall not be significantly affected by exposure to normal operating conditions over the maximum
duration of the meter lifetime.

Jn the case of multiple values presented by a single indicating device it shall be possible to display the content of all - - Supprimé : The indicating

relevant memories. For automatic sequencing displays, each display of register for billing purposes shall be retained for device of meters intended for
a minimum of 5 s outdoor locations shall withstand
: solar radiation.y

For multi-tariff meters, the register which reflects the active tariff shall be indicated. It shall be possible to read each
tariff register locally and each register shall be clearly identified.

- { Mis en forme :

‘ The register shall be capable of storing and displaying an amount of energy that corresponds to the meter running at P =
Note: The National Authority may change the minimum time required for register rollover.

Electronic indicating devices shall be provided with a display test.

‘ In the case of electronic registers, the minimum retention time for results is one year for a disconnected meter.

3.7.2 Testability

The meter shall be equipped with a test output for efficient testing, such as a rotor with a mark or a test pulse output. If
the design of the test output is such that the pulse rate does not correspond to the measured power in every given
relevant time interval, the manufacturer shall declare the necessary number of pulses to ensure a standard deviation of
measurement less than 0.1 base m.p.e., at |, |y and |y,

The relation between the measured energy given by the test output and the measured energy given by the indicating
device shall comply with the marking on the name-plate. {

Supprimé : R46CD5 (30
July 2010)
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. /Commentaire : Suggest
3.8 DUI’&bI“t}" ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, deleting part or all of this

section, as there are no tests or

The meter shall be designed to maintain an adequate stability of its metrological characteristics over a period of time test requirements specified.

specified by the manufacturer, provided that it is properly installed, maintained and used according to the
manufacturer’s instructions when in the environmental conditions for which it is intended.

The meter shall be designed to reduce as far as possible the effect of a defect that would lead to an inaccurate —
_ -1 Supprimé : , unless the

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, — presence of such a defect is
obvious

The meter shall be designed and manufactured such that either
a) Significant durability errors do not occur, or
b) Significant durability errors are detected and acted upon by means of a durability protection.
The manufacturer shall provide at least one of the alternative forms of documentation for the durability of the meter:
a) A description of design measures for durability enhancement or protection
b) Documented experiences based on the operation of meters of similar construction

¢) Durability test procedure. The durability test shall be described by the manufacturer. It shall as far as
possible relate to international standards and generally accepted procedures.

| Note, Manufacturers’ data on durability may be useful for national legislation regarding intervals for subsequent verifications and/or _ _ - { Supprimé : —

statistical sampling schemes.

3.9 Presumption of compliance

The type of a meter is presumed to comply with the provisions in Section 3_if it passes the examination and tests
specified in Part 2 of this Recommendation.

R _ -~ Supprimé : R46CD5 (30
July 2010)
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Part 2_Metrological controls and performance tests /{S“"p”mé al

4 Type approval
4.1 Documentation
The documentation submitted with the application for type approval shall include:
e Identification of the type, including
- name or trademark and type designation
- version(s) of hardware and software

- drawing of name plate

Metrological characteristics of the meter, including

P {Supprimé : measuring

- adescription of the principle(s) of measurement

P {Supprimé : class index

- any steps which should be performed prior to testing the meter.

The technical specification for the meter, including
- ablock diagram with a functional description of the components and devices,

- drawings, diagrams and general software information, explaining the construction and operation,
including interlocks,

- description and position of seals or other means of protection,

Commentaire : Delete if

- documentation related to durability characteristics,

section on Durability is omitted.

J

)

|

- any document or other evidence that the design and construction of the meter complies with the {S —
requirements of this recommendation, T upprime : .
. <« - — — 7| Mise en forme : Puces et
- Specified clock frequency. { numéros
e User manual.
e Installation manual
e A description of the checking facility for significant faults, if applicable.
In addition, software documentation shall include:
e adescription of the legally relevant software and how the requirements are met:
- list of software modules that belong to the legally relevant part including a declaration that all legally
relevant functions are included in the description;
- description of the software interfaces of the legally relevant software part and of the commands and
data flows via this interface including a statement of completeness:
- description of the generation of the software identification;
- depending on the validation method chosen, the source code shall be made available to the testing
authority:
- list of parameters to be protected and description of protection means;
e a description of security means of the operating system (password, etc. if applicable);
e a description of the (software) sealing method(s);
e an overview of the system hardware, ¢.g. topology block diagram, type of computer(s), type of network, etc.
e where a hardware component is deemed legally relevant or where it performs legally relevant functions, this
should also be identified;
R _ -~ Supprimé : R46CD5 (30
July 2010)
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e a description of the accuracy of the algorithms (e.g. filtering of A/D conversion results, price calculation
rounding algorithms, etc.);

e adescription of the user interface, menus and dialogues:
o the software identification and instructions for obtaining it from an instrument in use;

o list of commands of each hardware interface of the measuring instrument / electronic device / sub-assembly
including a statement of completeness:

e list of durability errors that are detected by the software and if necessary for understanding, a description of the
detecting algorithms;

o adescription of data sets stored or transmitted;

o if fault detection is realized in the software, a list of faults that are detected and a description of the detecting
algorithm;

e the operating manual.

Furthermore, if the type approval is to be based on existing type test documentation, the application for type approval
shall be accompanied by type test documents or other evidence that supports the assertion that the design and
characteristics of the measuring instrument comply with the requirements of this Recommendation.

4.2 Type definition

Meters produced by the same manufacturer may form a type provided they have similar metrological properties
resulting from the use of the same uniform construction of parts/modules that determine the metrological properties.

A type may have several current ranges and several values of the nominal voltage and frequency, and include several
connection modes and several ancillary devices.

Note: The same uniform construction normally means the same construction of the measuring elements, the same construction of
metering software, the same construction of the register and indicating device, the same temperature compensation mechanism, the
same construction of case, terminal block, and mechanical interface.

421 Type test sampling

| The manufacturer shall provide at least as many specimens of the meter as are required by the national authority. The __ - ‘[Su pprimeé : three

type test shall be made on one or more specimens of the meter, selected by the type test body, to establish its specific
characteristics and to prove its conformity with the requirements of this Recommendation. In the case of modifications
to the meter made after or during the type test and affecting only part of the meter, the issuing body may deem it
sufficient to perform limited tests on the characteristics that may be affected by the modifications.

4.3 Validation Procedure

The validation procedure consists of a combination of analysis methods and tests as shown in Table 6 The - {Su pprimé : Table 6
abbreviations used are described in Table7, - {Supprimé - Table 7
Table 6. Validation procedures for specified requirements.
Requirement Validation procedure
3.6.2 Software identification AD + VFTSw
3.6.3.1 Prevention misuse AD + VFTSw
3.63.2 Fraud protection AD + VFTSw + DFA/CIWT/SMT
3.6.4 Parameter protection AD + VFTSw + DFA/CIWT/SMT
3.6.5 Separation of electronic devices and sub-assemblies AD
3.6.6 Separation of software parts AD
3.6.7 Storage of data, transmission via communication systems AD + VFTSw + CIWT/SMT
3.6.7.1.2 |Data protection with respect to time of measurement AD + VFTSw + SMT
3.6.7.2 Automatic storing AD + VFTSw
3.6.7.3.1 |Transmission delay AD + VFTSw
3.6.73.2 | Transmission interruption imerfl{ Ei?li ——— 7A—7Di Y?T%“i 7777777777777777 - {Supprimé : R46CDS5 (30
July 2010)
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3674 | Time stamp AD + VFTSw |
Table 7. Validation procedure abbreviations used in Table,

Abbreviation Description OIML D 31:2008 Clause
AD Analysis of the documentation and validation of the design 6.3.2.1

VFTM Validation by functional testing of metrological functions 6.3.2.2

VFTSw Validation by functional testing of software functions 6.3.2.3

DFA Metrological data flow analysis 6.3.2.4

CIWT Code inspection and walkthrough 6.3.2.5

SMT Software module testing 6.3.2.6

5 Test program

The initial intrinsic error shall be determined as the first test on the meter, as described in 6.2.1.

At the commencement of any series of tests, the meter shall be allowed to stabilize with voltage circuits energised for a
period nominated by the manufacturer.

current. For each testpoint, the resulting error shall be the mean of these measurements. For |, the maximum
measurement time shall be 10 minutes including stabilizing time.

The determination of the intrinsic error (at reference conditions) shall always be carried out before tests of influence
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Otherwise the order of tests is not prescribed in this Recommendation.

Test (pulse) outputs may be used for tests of accuracy requirements. A test must then be made to ensure that the relation
between the basic energy register and the used test output complies with the manufacturer’s specification.

If a meter is specified with alternate connection modes, such as one-phase connections for poly-phase meters, the tests
for base maximum permissible error in accordance with 3.3.3 shall be made for all specified connection modes.

National authorities may prescribe more stringent test regimes than those described in this section.

6
6.1

Test procedures for type approval
Test conditions

Unless otherwise stated in the individual test instructions, all influence quantities except for the influence quantity being
tested shall be held at reference conditions as given by Table 8 during type approval tests.

Table 8 Reference conditions and their tolerances

Quantity Reference conditions Tolerance
Voltage(s) @ Usom +1%
Ambient temperature 230 +2°C
Frequency from +0.3%
Wave-form Sinusoidal d<2%
Magnetic induction of external origin at reference |0 T B <0.05mT
frequency
Electromagnetic RF fields 30 kHz-GHz ~~  (0OVm | <ivm ]
Operating position for instruments sensitive to Mounting as stated by +05°
position . _____ |manufactyrer |

| R46CD5 (17 August 2010).doc Page 26 of 60
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Phase sequence for poly-phase meters L1,L2,L3 -

+2 % (current) and + 2 ° (phase

angle)

(1) Tests may be performed at other temperatures if the results are corrected to the reference temperature by applying the temperature
coefficient established in the type tests, and provided an appropriate uncertainty analysis is carried out.

Load balance Equal current in all current

circuits

(2) The requirement applies to both phase-to-phase and phase-neutral for poly-phase meters

Note: The reference conditions and their tolerance are given to ensure reproducibility between testing laboratories, not to determine
the accuracy of the tests! The demands on short time stability during test for influence factors may be much higher than shown in this
table.

Table 9. Load conditions and their tolerances in tests

Tolerance

Class A,B: +2 %
Class C,D: £ 1%

Quantity Conditions

Current(s) | Current range of device under test

Power factor | Power factor range of device under test | current to voltage phase difference +2 °©

accuracy of the tests! The demands on short time stability during test for influence factors may be much higher than shown in this

table. \

i
\

\
For most tests, the measured power will be constant if the other influence quantities are kept constant at reference
conditions. However, this is not possible for some tests such as influence of voltage variation and load unbalance.
Therefore, the error shift shall always be measured as the shift of the relative error and not of the absolute power.

6.2
6.2.1

Tests for maximum permissible error '
Determination of initial intrinsic error

Object of the test:

m.p.e. given in Table 2.

Test Procedure: Meters that are specified as being capable of bidirectional or unidirectional energy
measurement as described in 3.3.2 shall meet the relevant base m.p.e. requirements of Table

| 2 for energy flow in both positive and negative directions.

Meters that are specified as capable of measuring only positive energy flow as described in

| 3.3.2 shall meet the relevant base m.p.e. requirements of Table 2_for positive energy flow.
These meters shall also be subjected to reversed energy flow, in response to which the meter
shall not register energy in the primary register or emit more than one pulse from the test
output. The test time shall be at least 1 minute, or the time that the test output would register
ten pulses in the forward energy flow direction, or the time that the primary register would
register 2 units of the least significant digit in the forward energy flow direction, whichever is
longest.

For reverse running detent designs that are prone to be affected by heating, the test time shall
be extended to 10 minutes at |,,,.

testpoints: Mandatory testpoints are specified in Table 10, for positive, negative and reverse flow tests.

| R46CD5 (17 August 2010).doc Page 27 of 60
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Table 10. Mandatory testpoints for_the determination of initial intrinsic error test.

OIML TC12

~_ - Mis en forme :
(Royaume-Uni)

Anglais

Testpoint mandatory for:
Current Power Factor Positive Negative Reverse
flow flow flow
Lnin Unity Yes No Yes
. . No
\ testpoint within  _
range |, to I selected
by national authority .
Most capacitive ® Yes No No
Unity Yes Yes No
Most inductive Yes Yes No
Most capacitive o Yes Yes No
. . Unity Yes No No
\ testpoint within__ L ——— L — e — ] __
range l;to I selected | Mostinductive” | Yes | No | No |
by national authority 0
Most capacitive Yes No No
Unity Yes Yes Yes
e Most inductive” | Yes | Yes | No
Most capacitive Yes Yes No

| M Most inductive or capacitive according to Table 1.

6.2.2

Object of the test:

Continuous maximum current

JTo verify that the meter is able to carry |, continuously as specified in 3.3.3.

Test Procedure:

The test shall be carried out as follows: the voltage circuits shall first be energised at

6.2.3

Object of the test:

reference voltage for at least 1 hour for class A meters and at least 2 hours for meters of all
other classes. Then, with the meter otherwise at reference conditions, the maximum current
shall be applied to the current circuits. The cable to be used for energizing the meter shall be
of copper, have a length of 1 m and a cross-section which ensures that the current density is
between 3.2 A/mm? and 4 A/mm’.

The error of the meter shall be monitored at unity power factor and at intervals short enough
to record the curve of error variation as a function of time. The test shall be carried out for at
least 1 h, and in any event until the variation of error over any 20-minute period does not
exceed 10 % of base maximum permissible error. The error of the meter and the error shift
compared to the intrinsic error shall comply with the requirements given in 3.3.3 at all times.

If the grror shift has not levelled out at a maximum by the end of the test, the meter shall
either be allowed to return to its initial temperature and the entire test repeated at power
factor = 0.5 inductive or, if the load can be changed in less than 30 seconds, the error of the
meter shall be measured at |,,x and power factor = 0.5 inductive and it shall be checked that
the error of the meter and the error shift compared to the intrinsic error comply with the

requirements given in 3.3.3.

Starting current

Test Procedure:

The meter shall be subjected to a current equal to the starting current ly._If the meter is

Mandatory testpoints:

| R46CDS5 (17 August 2010).doc

designed for the measurement of energy in both directions, then this test shall be applied with
energy flowing in each direction. The effect of an intentional delay in measurement after
reversal of energy direction should be taken into account when performing the test.

The meter shall be considered to have started if the output produces pulses (or revolutions) at
a rate consistent with the base maximum permissible error requirements given by Table 2.
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6.2.4 Test of no-load condition

P '{Supprimé : This is to test the

|

Object of the test: To verify the no-load performance of the meter given by Table2. required
Test Procedure: For this test, there shall be no current in the current circuit,_The test shall be performed at - - Supprimé : shall be 0.2 I, at
gmu unity power factor

|

For meters with a test output, the output of the meter shall not produce more than one pulse.
For an electromechanical meter, the rotor of the meter shall not make a complete revolution.

The minimum test period At shall be

At > & hours, where
k'b'Unom : Imin

k is the number of pulses emitted by the output device of the meter per kilowatthour
(imp/kW-h) or the number of revolutions per kilowatthour (rev/kW-h);

. .. _ - Supprimé : m
aximum permissible error at l,i.; - { PP

I o Supprimé : number of
measuring elements

the minimum current ., is expressed in amperes. - ‘[Suppl’imé : starting

For transformer-operated meters with primary yated registers where the value of k (and ) ‘[Supprimé st

possibly U,,y) are given as primary side values, the constant K (and U,yy) shall be =~ \[ SUpPrimé : or half-primary

recalculated to correspond to secondary side values (of voltage and current). { SuUDDIime - 1
 Supp :

o

6.2.5 Meter constants /| Supprimé : , atest must be

/
/| made to ensure that the relation

. . . . . . /

Object of the test: To ver.lfv that the relationship between‘ the basw energy register and the used.test gutput( s) //,’ between the basic energy register
complies with the manufacturer’s specification as required in 3.7.2. The relative difference ,’ | and the used test output(s)
must not be greater than one tenth of the base maximum permissible error. This test is only ” complies with the manufacturer’s
applicable f test (pulse) outputs are used to test accuracy requirements, ¢\ specification as required in 372

/{Supprimé : made

Test Procedure: All registers and pulse outputs that are under legal control must be tested unless a system is
in place that guarantees the identical behaviour of all meter constants.

//{Supprimé . putting the

/
/v Supprimeé : ma
The test shall be performed by passing a quantity of energy E through the meter, where E is ,” /{ ep z

1 i A -
at least: B Supprimé : |
I . z
'l Supprimé : factors
R-10 // ’ PP
Emin = 1!l Mis en forme : Titre 2

base maximum permissible error (%) I

1
/'l Mise en forme : Puces et

numéros

"

i
)
I

where R is the apparent resolution of the basic energy register. The relative difference

Iy
between the registered energy and the energy passed through the meter as given by the ! ,’/

Iyt

Mis en forme : Titre 3

!
K

1
]
number of pulses from the test output shall be computed. i 'l Supprimé : Table 4

1

/
]

I
I
]
!
o
)

Supprimé : During these tests

[/
Allowed effect: The relative difference must not be greater than one tenth of the base maximum permissible | /1
iy

1
error. Ny
"

Supprimé : checked

I,

Supprimé : factor

Mandatory testpoints: The testshall be performed at a single arbitrary current | > ;. Phy /

Supprimé : maximum

Note: Any means may be used to enhance the apparent resolution R of the basic register, as long as care is taken to assure that the i I permissible

results reflect the true resolution of the basic register. {

(
(
i
{
,[
i
i
{
{
|

/
Iy,

o
. . */‘)f Wi {Supprimé: .
6.3 Tests for jnfluence guantities N —
777777777777777777777777777777777777777777777 ! »‘/,/f/{ Supprimé : Table 4
6.3.1 General <« gl

| ”///{Supprimé : 22202221
/

Y
/

The purpose of these tests is to verify the requirements of section 3.3.3_due to the variation of a single influence f/," {Mis en forme : Titre 3
/

******************************** / Mise en forme : Puces et

numéros

quantity. For influence quantities listed in Table 4, it shall be yerified that the error shift due to the variation of any J"@;// ’, {

single influence guantity is within the corresponding Jimit of error shift stated inTable 4, (See also the definition of / /-
'y,
/

6.3.2 Temperature dependence ist

”””””””””””””””””””””””””””””””” J/ /{Supprimé : The aim of this test
«
7/

7/
/ _ A A -
Object of the test: Jo verify that the temperature coefficient requirements of Table 3, and the error shift /-~ {SUpp”me  Table 3

777777777777777777777777777777777777777777 _ - /[ Supprimé : Table 4

Test Procedure: For each testpoint, the error of the meter shall be determined at the reference temperature and { Inséré : Table

at egch of the upper and lower ambient temperature limits specified for the meter. __ - Supprimé : R46CD5 (30
July 2010)
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where €, and €, are the errors at the uppermost and the lowest temperatures respectively in the Supprimé : Table 4

temperature interval of interest; and

The error shift, relative to the intrinsic error,at 23 degrees Celsius, shall be computed for each _ _ {Su pprime : ]
of the above temperatures and must comply with the requirements of Table4, { SUPPFimé : Table 4 ]
Furthermore, for each testpoint and for each temperature interval given by adjacent upper or { Inséré : Table J
lower temperature limits including the reference temperature, the (mean) temperature
coefficient, c, shall be determined as follows: [ Supprimé : Table 3 ]
Mis en forme : Titre 3 ]
c=-u —€
Lt | numéros }

(

,"‘f‘[ Mise en forme : Puces et
(
!

Supprimé : ,

'l Supprimé : The error shift

!
Iy /
i shall comply with the requirements

t, and t; are the uppermost and the lowest temperatures respectively in the temperature
interval of interest. // )

’/ i of .
. . . . I
Each temperature coefficient must be in accordance with the requirements of Table 3, 4’ ’/,, // ’,/ [Supprimé - J
)
Mandatory testpoints:____ The test shall, at minimum, be performed at PF = 1 and PF = 0.5 inductive and for currents of ,:r i [ Mis en forme : Titre 3 }
|, 10 iy and by / {Mise en forme : Puces et J
6.3.3 Load balance < numeros
Iy
Supprimé : Table 4
Object of the test: To verify that the error shift due to load balance complies with the requirements of Table 4, / , | ' [ PP ]

Supprimé : The error shift
shall comply with the requirements
of .

This test is only for poly-phase meters and for single-phase three-wire meters. 04 I "
! ’/ I

/’///
r(

Test procedure: The error of the meter with current in one current circuit only shall be measured and ;

Supprimé : 10 I,

ik
(

Mis en forme : Titre 3

Mandatory testpoints: The test shall be performed for all current circuits at PF = land PF = 0.5_inductive, and, at
minimum, for currents of 10 I; and |, for direct connected meters, and, at minimum, at |,
for transformer operated meters.

Mise en forme : Puces et
numéros

|
|
6.3.4 _ Voltage variation v Supprimé : Table 4

O

,{Supprlme : requirements
i
(

Object of the test: To verify that the error shift due to voltage variations complies with the requirements of Supprimé : ,
Table4, Supprimé : The error shift

shall comply with the requirements
of .

Test Procedure: The error shift, compared to the intrinsic error at U, shall be measured when the voltage is

varied within the corresponding rated operating range. For poly-phase meters, the test voltage | o "
I Iy

(Supprimé 110 1y,

1
| shall be balanced. Jf several U, values are stated, the test shall be repeated for each Unomj h,/ | /' I

value. y“ '/ r,[
/ ' ’{Supprimé : minimum for

Supprimé : .

— J

Mandatory testpoints: The test shall, at minimum, be performed at,PF = 1_and PF = 0.5 inductive, for a current of | ' o

”””””””””””””””” ', /, ,,’ Commentaire : Table
it/ i/} values were adjusted slightly for
< ‘// 1| consistency with test

6.3.5 Frequencyl\_/arlatlo ! requirements.

Object of the test: To verify that the error shift due to frequency variations complies with the requirements of '/ ,l {Mis en forme : Titre 3 J
/
Tabled ’ ”/, {Mise en forme : Puces et }
Test Procedure: The error shift, compared to the intrinsic error, at f,om, shall be measured when the frequency | ” '/ ) numeros
,,,,,,,,,,,,,,,,,,,,,,,,,,, ,
is varied within the corresponding rated operating range, If several f,,, values are stated, 1h7e7r w v {SUpprimé o ]
!
test shall be repeated with each f,.,, value. ., // ; { Supprimeé : Table 11 ]
!
Mandatory testpoints:____The test shall, at mlmmum be performed at,Elij 1 and PF = 0.5 inductive, for a current qf h ” / // [ Supprimé : Table 12 ]

Supprimé : The error shift due
to harmonics shall comply with the
requirements of .

i/ ,/

6.3.6___ Harmonics in voltage and [currenti

Object of the test: { Supprimé : should

Test Procedure: The error shlft compared to the intrinsic errog, at sinusoidal condltlons shall be measured '/, K {Supprlme is
{Supprlme : Table 11

——————————————— {Supprume Table 12

/ . .
the current where h is the harmonic number and U, and |, ‘L ¢ the respective fundamentals. , /j/ Supprimé : Figure 1

Plots of the current amplitude for the waveforms in Table 11 and Table 12, are shown in ” ///{Supprimé : Figure 2
s

-| Supprimé : R46CD5 (30
July 2010)

o JU JC
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I} may not exceed 0.93 I,,,.. The peak value of the current may not exceed 1.4 |, i.c. for "\
max "
Table 12, the fundamental current component |, (r.m.s.) may not exceed \0.568 Ll

W
X

AR
Harmonic amplitudes are calculated relative to the amplitude of the fundamental frequency |
component of the voltage or current respectively. Phase angle is calculated relative to the
zero-crossing of the fundamental frequency voltage or current component respectively.

\
\

N

Mandatory testpoints: The test shall, at minimum, be performed at 10 I,,, PF = 1, where the power factor is given for
the fundamental component.

Table 11. Quadriform waveform

| R46CD5 (17 August 2010).doc Page 31 of 60

|

IANERN \{Supprimé : the second table J
AR

‘{Supprimé : Table 12

. minimum be performed at 10 I,
Harmonic Current Current phase Voltage Voltage phase PF:l lu per
number amplitude angle amplitude angle S e - d PF 03
upprimeé : an =0.
1 100 % 0° 100 % 0° {induﬁive }
o ° o ° \u\ Supprimé : with power factor
3 30% 0 38% 180 \U‘::,\“\ given for the fundamental
5 18 % 0° 24% 180 ° (11 component.
N 5 N 5 “‘“‘\“\;\‘u Supprimé : The harmonics
7 vl;t/i) ,,,,,,,,, o 1 7% | w° | 11| shall be according to
IR
11 9% 0° 1.0 % 180 ° \‘(“u{ Supprimé : the tables below ]
****************** - - = = === =g - === === e
13 5% 0° 0.8 % 180° | supprimé : and )
! ‘}(« w\{ Inséré : and J
i ot
s imé : :
Table 12. Peaked waveform H ‘\\ [ dbprime ]
{;}\ t\\ Supprimé : . Plots of the
Harmonic Current Current phase Voltage Voltage phase b t currerflt amp}itudedfor theh )
number amplitude angle amplitude angle | wave oS L e A sownin
3" ' and respectively.q
1 100 % 0° 100 % 0° 1" 1| Inséré : . Plots of the current
1!\ amplitude for the waveforms in
3 30 % 180° 3.8% 0° !4 || and are shown in and
\v\\ || respectively.
5 18 % 0° 2.4 % 180 ° IR i e
‘3‘\‘\ Supprimé : Table 10.
7 4% | 8o | 17% | o°e 1 \11| Quadriform waveform
1 9% 180° 10% 0o . \“‘\“\ Harmonic number . [11]
(1) . () ! R <
*; *********** —] - **0 ************ ; ************* \\\\\ \\‘{Supprlme 115 ]
13 5% 0 0.8 % 180 . (‘supprime : 10 )
\ \ \
\\\\ \\{Supprimé D1 ]
\ \
2 \\\\[Supprimé S 15 )
~ \
g \{Supprimé : 10 J
< \
E 1 {Supprimé D11 ]
2
=3
e
20 ‘ ;
B 90 1 270 0
<
3 1
2
2
£
< 2
One cycle (degrees)
Figure 1. Current amplitude for guadriform waveform.

1

Supprimé : The peak value of
the current may not exceed 1.4
| may, 1.€. for

Supprimé : , the fundamental
current |; may not exceed 0.58 I .

|

Commentaire : Adjusted
with new values in table 11 and
table 12.

Supprimé : Mandatory
testpoints: The test shall as a

Supprimé : R46CD5 (30
July 2010)
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Mise en forme : Puces et
numéros

— J A J

Supprimé : The error shift
shall comply with the requirements
of . q

—J

;[Supprimé IS
)

Supprimé : <#>Test for
disturbancesf

<#>Semi steady-state
disturbances

<#>Generalf

During these tests it shall be
checked that the error shift due to
each influence factor does not
exceed the critical change value,
and that it is within the

corresponding maximum [12]

Mis en forme : Titre 3

Mise en forme : Puces et

numéros ... [13]

Supprimé : T

2 r{
’_(; // - z
g /\ ,[Supprlme : Table 4
£ [ —
g 1 'l Supprimé : |
£ ! ‘Jy[ pp
2 ih
=) | ,‘I’;
[ 0 T N\ T I “‘1,
E 90 180 270 360 /’ ‘(’“
g 1y
[T [N
g 1 o
= Loy
=3 oy
<E( // ' ’Hn
2 T }I ///,
One cycle (degrees) l/ (m,
// “‘ 'I"/rt
at
. . <«
Figure 2. Current amplitude for peaked waveform. J,”‘,”»
H R
6.3.7 Tilt h ’H,/
h ” Il
Object of the test: To verify that the error shift due to tilt complies with the requirements of Table 4, This testis '/ »'/’«( /[
only for electromechanical meters or meters of other constructions that may be influenced by | "/}r /"{
the working position. il
1y
. . L. . .. . ! /
Test Procedure: The error shift, compared to the intrinsic errog, at the operating position given by the i

manufacturer, shall be measured when the meter is tilted from its ideal position to an angle 3 Iy
degree from that position. ny /// /

1l
o
|y

Il /{Supprimé . meter shall

{Supprimé : fulfil

/
/ . -
< ////////{Supprlme : for the in

i
//,//’/{ Supprimé : Table 4
!

A

il

{Supprimé ¢ The error {"15]

{Supprimé : Table 4

638  Severevoltagevariations Sy
i,
Object of the test: To verify that he grror shift due to severe voltage variations gomplies with the requirements /' — ;
of Table 4 )/ //{Supprlme D andi
7777777777777777777777777777777777777777777777777 /,
13
Test procedure 1: Jhe intrinsic error shall first be measured at U,om. If shall be then verified that the error shift, ,” .~

””””””””””””” = {Supprimé : Table 5

voltage is varied from 0.8 U, to 0.9 Uy and from 1.1 Uy, to 1.15 Uyon. For poly-phase /{Supprimé s
meters, the test voltage shall be balanced. If several U,,,, values are stated, the test shall be K { Supprimé :, 110U

repeated for each U, value. /
/

voltage is varied from 0.8 U,y downto@,

Unoms 0.50 Upom, 0.40 Ujom, 0.30 Ujom, 0.20 Uy, 0.10 Uygm, and 0 V.

Iy

point above and one point below the shut-down voltage. The lower testpoint shall,be withina //,

AN
elements. "

Test Procedure: The error shift, compared to the intrinsic error, at balanced voltage and load current

load current constant. Two phases interrupted is only for those connection modes where a '\ N

powered from only one of it’s phases shall not have the voltage of that phase interrupted for
the purposes of this test.

Y o ____________ o

| R46CD5 (17 August 2010).doc Page 32 of 60

| i — /// ///{ Supprimé : also be p
Mandatory testpoints 2:__The test shall, af minimum, be performed at 10 |, PF = 1 and for voltages of 0.70 U,om, 0.6 / / // { Supprimeé - withina

/
///// {Supprimé : range belo
If the meter has a distinct shut-down voltage, then mandatory testpoints shall include one /.’ { —

v, Supprimé : above

conditions, shall be measured when one or two of the phases, are removed while keeping the o

\

missing phase means that there can be no energy delivered. A poly-phase meter which is '\ \\\
AN

\

\
\
\

//{Supprimé .,

L U

/ S
/{Supprlme : and comp(  T16]

Uoand 1.15Upge e i)
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ S /{Supprimé IS ]

Test procedure 2: Further, the error shift, compared to the intrinsic errog, at U,y,, shall be measured when the " , { .
——————————————————————— S Supprimé : the J

- [17]

L

... [18]

above the turn-on voltage. 2 " { Mise en forme : Puces et
. /- numéros
6.3.9 One or two phaseg interrupted - .- [19]
e T '{Supprimé : voltage
Object of the test: To verify that the error shift due to pne or two phases, interrupted complies with the - { Supprimé - T

s | &7 | B

7777777777777777777777777777777777777777 N ‘[Supprimé : meter shall_ 1o0]

\\\i\\{Supprimé . voltages
A\

Supprimé : as specified in

{Supprimé : Table 4

{Supprimé : Table 5.

{Supprimé T,

Supprimé : voltages

O A

{ supprimé : Ra6CDS

)

. [21]
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| Mandatory testpoints: The test shall, at minimum, be performed at_10_l,, with one or two of the phases removed in _ _ - {Su pprimé :

voltages

combinations such that each phase has been removed at least once. N~ { Inséré -
NS nséré :
6.3.10 __ Sub-harmonics in the AC current circuit AN {Supprimé :
AN \
Object of the test: To verify that the error shift due to sub-harmonics complies with the requirements of Table 4, N \{ Insére :

\
Test Procedure: The error shift, compared to the intrinsic error, at sinusoidal conditions, shall be measured ',

\
W \\{ Mis en forme : Titre 3

when the sinusoidal reference current is replaced by another sinusoidal signal with twice the 1", | Mise en forme : Puces et

W

peak value, and which is switched on and off every second period as shown by Figure 3 a) LN numeros

and b). (The measured power should then be the same as for the original sinusoidal signal ‘\\\\\

while the r.m.s. current is 1.41 times higher). Care should be taken that no significant DC \\\;‘:\

influence of

Supprimé :
fulfil the requirements for the

The meter shall

current is introduced. During the test, the peak value of the current shall not exceed 1.4 |, W

as specified i

W

W S
\ \\\{Supprlme:
\ \\‘
\ \\ \\\\[ Supprimé :

Table 4

Wl A -
\\\ \ \\(Supprlme :

n Table 5.

(R I
VA \\{Supprlme :

5

AN \[ R S
AIEAY M
N Supprime :

may

o 0 A e A U U A

\
\
\
\

X of Table 5.

Supprimé :
shall comply with the requirements

The error shift

{Supprimé :

S

July 2010)

_ - Supprimé :

R46CD5 (30

| R46CD5 (17 August 2010).doc Page 33 of 60
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2 o
]
I
1
51 /
Z I
© ”
20 /
s !
£
<-1 A |
I
1
-2 |
0 5 Cycles /’
- - ;
a) Continuous test current for intrinsic error.
2 5
S 1
=3
(%}
ELE
£
£
2 4
0 5
Cycles )
b) Sub-harmonic test current 2 cycles on, 2 cycles off
2 4
5 17
=
[}
S o
é
< -1
2
0 5 Cycles

Supprimé :

1 pul
0

0

Supp

rimé :

1pu

0

|
!

0

6.3.11

Harmonics in the AC current circuit
To verify that the error shift due to harmonics in the AC current circuit complies with the

¢) Harmonic test current, zero current during phase angles of 0-90° and 180-270°.

Figure 3. Test currents for sub-harmonics and harmonics tests.

Supprimé :

A

Mis en forme : Titre 3

-
-
L -
P

requirements of Table 4,

Object of the test:

Test Procedure:

when the sinusoidal reference current as shown in Figure 3 a) is replaced by a current with

twice the original peak value where the sinusoidal waveform is set to zero during the first and
third quarters of the period as shown by Figure 3 c¢). The measured power should then be the
same as for the original sinusoidal signal while the r.m.s. current is 1.41 times higher. During

Mandatory testpoints: The test shall

6.3.12

the test, the peak value of the currentshall not exceed 1.4 |y

testpoints may be specified by national authorities.

Object of the test:

| R46CDS5 (17 August 2010).doc

at minimum, be performed at a reference current of 10 I, PF_= 1. Additional _ -

Reversed phase sequence (any two phases interchanged)
To verify that the error shift due to interchanging any two of the three phases complies with

=

-

the requirements of Table 4, This test only applies to three-phase meters.
Page 34 of 60

1

(N

Mise en forme : Puces et
numeéros
Supprimé : T...meter ...shall

fulfil the requirements for the
... [22] ]

influence of
‘[Supprimé : Table 4
Supprimé : as specified in

Table 5. ...,...may ... The error
shift shall comply with the

requirements of Table 5. The test
shall otherwise be perforn{™ [23]

P {Supprimé : as minimum

/{ Mis en forme : Titre 3

Mise en forme : Puces et
numéros

/{Supprimé : Table 4
Supprimé : R46CD5 (30
July 2010)

-

|

(| U N
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Test Procedure: The error shift, compared to the intrinsic error at reference conditions, shall be measured _- Supprimé : and shall comply
when any two of the three phases are interchanged. _ -7 | with the requirements of Table 5,
Mandatory testpoints:___The test shall, at minimum, pe performed at a reference current of 10 I, PF = 1 with any two _ -~ { supprime : as minimum
of the three phases interchanged. Additional testpoints_may be specified by national _ - - Supprimé : are
authorities. B { Mis en forme : Titre 3
6.3.13  Continuous (DC) magnetic induction of external origin +~ -~ Mise en forme : Puces et
numeéros
Applicable standard: one.

******************************************************** .~ | Commentaire :IEC
Object of the test: To verify that the error shift due to continuous (DC) magnetic induction of external origin ' 2053 21 c2ldescribelaltest

. . . . rocedure using an
complies with the requirements of Table4, " glectromagnet (gnot a

permanent magnet). Any

\ \
Test Procedure: The error shift, compared to the intrinsic erroy, at reference conditions, shall be measured ' | suggestions for more
when the meter is subjected to continuous magnetic induction with a probe in the form of a ', ' | appropriate references?
B 2 . \ \
permanent magnet, with g sﬁugfggefaﬁrqaﬁoffﬁag Legs} QQQerprpi. 'The magnetic field along ;hfef\ . 'supprimé : EC 6208321,
axis of the magnet’s core shall comply with details specified in Table 13, L 6205322
\

\ \ . z
Mandatory testpoints: 6 points per meter surface The test shall, at minimum, be performed at 10 I, PF = 1. The \\\\\\\ \\[ Supprimé : Table 4

DNRY

[ L
N \\{Supprlme T,
|
4

W\ o
R {Supprlme : at least
\\ \

o o o o o . I JU

[ .
. .. . I\ | Supprimé : axis
Distance from magnet surface Magnetic induction Tolerance L \ \{ PP
\ \1\ \{Supprimé : below
30 mm 200 mT +30 mT [ —
L Supprimé : The meter shall

fulfil the requirements for the
1!, | influence of continuous (DC)
magnetic induction as specified in

6.3.14  Magnetig field (AC, power frequency) of external origin, A Table Sy

Applicable standard: IEC 61000-4-8.

Note: Neodymium or niobium permanent magnets are recommended for this test.

—
N

4 \

W \\\ Supprimé : If the met|
\\\\\ \\\
Object of the test: To verify that the error shift due to an AC magnetic field at power frequency complies with \\\\\

\\{Supprimé - applied cu " 125]
; N \(Supprimé ' F
the requirements of Table 4, {

W\

B

777777777777777777777777777777777777777 Y
Y

:

Supprimé : axis from("_ 126]

\
shall be measured | "'

o R e e, e e o, e e e e O e e T Mi LT
when the meter is gxposed to a magnetic field at the power frequency (f=foom). v, [ Mis en forme : Tite 3 )
) ] 1 | Mise en forme : Puces et
Jest severity: Continuous field, 400 A/m. \ v 0| numéros 271
,,,,,,, ——— O e Y
[N —
Mandatory testpoints: The test shall, af minimum, be performed at 10 |, and at |,,,, PF = 1 and with the magnetig, \ \‘\\\:\ \ \{ Supprimé : sing ]
- - Y5y 4 S - -~ - - - - - - - - - - - - - - - - - - - - - - - - - -~ I | \
field at three orthogonal directions. \“\\ ) ‘\\ \ {Su pprimé : . J
Vit
LN .
6.3.15__ Electromagnetic fields ﬂ\\ \\\\tu\‘\{ Supprimé : Table 4 ]
i i i i *“‘\\\\\\\{Su rimé : Th {
6.3.15.1 Radiated, radio frequency (RF), electromagnetic fields NEVAN pp - heerrord ... [28]
“*\\\\‘S imé - in brief
Applicable standard: __IEC 61000-4-3. AN ([supprime : in ri J
) 0 \\\\{Supprimé : The test o(”_ T29] j
Object of the test: To verify that the error shift due to radiated. radio frequency, electromagnetic fields complies !, \\\\ { SUDDIIME e field ]
B B . N H :
with the requirements of Table 4, Meters, such as electromechanical meters, which have been \‘\\ v pp magnetic 1ie

d

constructed using only passive elements shall be assumed to be immune to radiated '
radiofrequency fields. Note, test condition 2 below corresponds to the disturbance test of ' '
6.4.6.

¢ . During th( [30]
1 300

IS

Test Procedure in brief: The error shift, compared to the intrinsic error, at sinusoidal conditions, shall be measured

. sing

standard referenced. The frequency ranges to be considered are swept with the modulated "
signal, pausing to adjust the RF signal level or to switch oscillators and antennas as ‘\‘\\\
necessary. Where the frequency range is swept incrementally, the step size shall not exceed 1 \\\\\\\ '
% of the preceding frequency value. The test time for a 1 % frequency change shall not be \\\\\\
less than the time to make a measurement and in any case not less than 0.5 s. "

Mise en forme : Puces et
numéros ... [31]

Mis en forme : Titre 4

(
(
ol
{Mis en forme : Titre 3
[
(
(

Supprimé : Table 4

e e || B ] 1L

\\\\\\{Supprimé 0,
. \
The cable length exposed to the electromagnetic field shall be 1 m. \ \\{ SUPPrimé : The meter| __ 3
\
The test shall be performed with the generating antenna facing each side of the meter. When \\{ Supprimé : meter shall ___T33]
the meter can be used in different orientations (i.e. vertical or horizontal) all sides shall be { Supprimé - a
expesed to the fields during thetest. o -
- supprime : R46CDS(_[aa]

| R46CD5 (17 August 2010).doc Page 35 of 60
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The carrier shall be modulated with 80 % AM at 1 kHz sine wave.

The meter shall be separately tested at the manufacturer’s specified clock frequency.

/
‘.

The meter shall be tested as a table top instrument under two test conditions, where test
condition 2 corresponds to the disturbance test of 6.4.6:

Test Condition 1:

During the test, the meter shall be energized with reference voltage and a current equal to 10
ly. The measurement error of the meter shall be monitored by comparison with a reference
meter not exposed to the electromagnetic field or immune to the field, or by an equally

monitored and compared to the requirements of Table 4 When ygsing a continuous frequency

sweep, this can be accomplished by adjusting the ratio of the sweep time and the time of eachxx\\\ .

measurement. When using incremental 1% frequency steps, this can be accomplished by N
iy \

adjusting the dwell time on each frequency to fit the measurement time.

Jest Condition2: During_the test, the voltage and auxiliary circuits of the meter shall be energized with
reference voltage. There should be no current in the current circuits and the current terminalsj\\ \
shall be open-circuited. '

Note: Test Condition 2 corresponds to the disturbance test of 6.4.6, therefore the general instructions of 6.4.1 also apply.

Test severities: As defined in Table 14.

Jable14. Severityoftest 7
For Test Condition Frequency range Field strength
Test Condition 1 (with current) 80-000MHz | 0ovm |
\
Test Condition 2 (without current) 80 — 6000 MHz 30 V/m \
\
\
\
<

6.3.15.2
Applicable standard: IEC 61000-4-6.

Immunity to Conducted Disturbances, Induced by Radiofrequency Fields

\
\
v

Object of the test: 1€
with the requirements of Table 4, Meters, such as electromechanical meters, which have been *, ',
constructed using only passive elements shall be assumed to be immune to conducted W \\\\\\

disturbances induced by RF fields.

\
\

Vo
\
\

\

\ \
\ \

coupling/decoupling devices as defined in the standard referenced. The performance of the
test equipment consisting of an RF generator, (de)coupling devices, attenuators, etc. shall be
verified.

\
\
W\

\ \

\
\
\
A
\
\
[
Wy
\\\
\
[N
Vo

\
\\
W\
W\
\\

0.15 - 80 MHz
80 % AM, 1 kHz sine wave

\
\ \\
Frequency range: N
\
\
Modulation: '

\
\
\

/{Supprimé :

,
S '{Supprimé :
‘[Supprimé :

NN {Supprimé : Table 4
\ \\

N \\{ Inséré : Table
{Supprimé : Table 5.

AN {Supprimé : done

I

The yneter shall be tested as a tabletop instrument. During the test, the meter shall be ' ( .

energized with reference voltage and a current equal to 10 I, Jhe error at each 1% '\ '\ Supprime : Table 4
incremental interval of the carrier frequency shall be monitored and compared to the \\‘\\\ \\{ Supprimé : in brief
requirements of Table 4 When using a_continuous frequency sweep, this can be '\ {'supprimé : EUT
accomplished by adjusting the ratio of the sweep time and the time of each measurement. ', '\ \\\{ S —

When using incremental 1% frequency steps, this can be accomplished by adjusting the dwell * ‘1 upprime : EUT

time on each frequency to fit the measurement time. b | Su pprimé : EUT

\ Supprimé : The measurement

The

Supprimé :
frequencies)

(e.g. clock

(O]

(1

Supprimé : The measurement
time compared to the sweep, or the
dwell time of the amplitude
modulated carrier at each
frequency, shall be such that the
error at each 1% incremental
interval of the carrier frequency is
monitored and can comply with
the requirements of Table 5.9
Editor: Alternative text for last
sentence:

o

Supprimé : Test severitiy
1: Asdefined in .

o JC A L

Supprimé : The cable length
exposed to the electromagnetic
field shall be 1m.q

The carrier shall be modulated

with 80 % AM at 1 kHz sine wave.q
ity A o5 fep
lock fr ) shall b
(—H:ﬂ

Note{ - Usuallvth 1

AP e b J v
£ n by d-teo-b

¥ P

meter

Meters, such as electromechanical
meters, which have been
constructed using only passive
elements may be assumed to be
immune to radiated radiofrequency
fields.q

(Supprimé 18

{ Mis en forme : Titre 4
Mise en forme : Puces et
numéros

Supprimé : compliance with
the requirements of Table 5 for
immunity to

]
|
J
|
)
]
]
]

error of the EUT shall be
monitored. The measure

... [35]

[ Supprimé : Table 4

{Inséré : Table

)
J
)

{'supprimé : EUT

Supprimé : Meters, such as
clectromechanical meters,( | [36]

| R46CD5 (17 August 2010).doc Page 36 of 60
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Object of the test:

OIML TC12

6.3.16 __DC in the AC current circuit Rarialt - Mis en forme : Titre 3

Mise en forme : Puces et

Test procedure:

To verify that the error shift due to DC in the AC current circuit complies with the \{numéros

requirements of Table 4, Electromechanical and transformer operated meters shall be —
***************************************** - ‘[Supprlme : Table 4

The error shift, compared to the intrinsic errog, at sinusoidal conditions, shall be measured _ _ - {SUpprimé .,

Mandatory testpoints:

——————————————————— -~~~ 7 Supprimé : less than the
N requirements of Table 5

~

The test shall be performed at | =1, / V2, PF = 1, where | is the current through the

Y___ __~__—_—_——Z Y _

77777777777777777777777777777777777777777777777777777777 — \{Supprimé : the current

. J L A J

standard meter. N

Supprimé : The test is not

\
| Note: The half-wave rectification and measurement can be performed as shown in Figure 4 (only the current path is shown, the applicable to transformer operated

voltage shall be connected as normal). The uncertainty of measurement in this method is very dependent on the (sub-period) output '\ | meters |

impedance of the current source and the current circuit impedance of the standard meter in combination with the possible impedance | \

\ | Test procedure in brief
\

differences of the two current branches. L {Su pprimé : :
\

NB: Since the uncertainty is dependent on the absolute branch impedance difference and not the relative (if not Ruaancing >> Rsource)s \ Supprimé : Electromechanical

the problem can generally not be remedied by introducing additional matched resistors in each branch. It can, however, be monitored

and transformer operated meters

by studying the DC current from the source. The DC components should not be higher than 0.5 to 1 % of the AC value. (When \ | may be assumed to be immune to

measuring a DC component in the order of 1 % of the AC component, the instrument should preferably be calibrated beforehand by a

\\ DC in the AC current circuit. §

measurement of the test current with the test circuit diodes disconnected and short-circuited.) { Supprimé : done
Standard Supprimé : {
| <sp>

meter !

!

!
Meter under Balancing !

test impedance !

Mis en forme : Titre 3

numeéros

f’{ Mise en forme : Puces et
]

1
I
!
I
't
I/ | Supprimé : Table 4
/1

yaN AV

11} Supprimé : The meter shall

/}/ ' /’ fulfil the requirements for the

o o O o A

Figure 4. Proposed current test circuit for DC and even harmonic test (only one-phase current circuit ;' /| influence of high-order harmonics
shown, voltage to be connected as normal) N /! | Las specified in Table 5.§
[ .
6.3.17__ High-order harmonics </ /{ Supprimé : Procedure
. . . . . . . . ’/ J {Supprimé TA
Object of the test: To verify that the error shift due to high-order harmonics complies with the requirements of /,
Table 4, Furthermore, the function of the meter shall not be impaired. /) A supprimé : *
0wl SR
Jestprocedure: The error shifl, compared to the intrinsie ertor at sinusoidal conditions, shall be measured 7'/~ | SUPPrime
when asynchronous test signals, swept from f = 15 fyon t0 50, foom, are superimposed first on 2" - | Supprime : shall be
the signal to the voltage circuits and then on the signal to the current circuits. In the case of a _{ supprimé : The function of the
| poly-phase meter all voltage or current circuits may be tested at the same time. The signal -~ | meter shall not be impaired and the
frequency shall be swept from low frequency to high frequency and back down while the additional error shall not exceed
metering error is measured. that given in Table 3.
. . . ,{Supprimé 'S
Testgeverity: The asynchronous signal shall have a value of 0.0, Uyom and 0.1 1, with a tolerance of £5%. -~ {Supprimé -
T upprimé :
Mandatory testpoints: ___The fest shall be performed at I, . During the test, the sweep time of the test shall be adjusted (g, 1ime - meter shall be
so that at least 100 accurate readings of the meter error are made during each sweep. operated at reference conditions
- with a current equal to

6.4 Tests for disturbances

numéros

Supprimé : <#>Disturbances
of a transient naturef

‘{ Mise en forme : Puces et

conditions unless otherwise stated in the relevant test description. No significant fault shall occur. Unless otihériwiisie\\\\ . ‘{Supprimé - of a transient
NS

stated, each test shall include:

a) acheck that any change in the registers or equivalent energy of the test output is less than the critical change
value given in 3.3.5.2,

nature

" {Supprimé . should
A\

{Supprimé . the

Supprimé : R46CD5 (30

b) an operational chek to-verifythat the meterregisters energy-when subjected tocurrent, - - - - - -------- - { July 2010)
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c) acheck for correct operation of pulse outputs and tariff change inputs, if present; and

d) confirmation by measurement that the meter still fulfils the base maximum permissible error requirements
after the disturbance test.

Temporary loss of functionality is allowed as long as the meter returns to normal functionality automatically when the
disturbance is removed.

The mandatory testpoints for the check of base maximum permissible error are;

1) I, PF=1, /{Supprimé : Magneti
2) 101, PF=0.5 inductive. ////{Supprimé - sing
6.4.2 Magnetic field (AC, power frequency) of external origin, *){: - {Supprimé : cfield

Applicable standard: IEC 61000-4-8.

Object of the test: To verify compliance with the requirements of 3.3.5.2 and Table 5 under conditions ofan AC numéros
magnetic field at power frequenc Of gx,te,n)a,l 91;1 ,111 ,,,,,,,,,,,,,,,,,,,,,,,, ﬁ:\ - ‘[Su pprimé : provisions for

Test procedure in brief;  The meter shall be connected to reference voltage but with no current in the current circuits. " Supprimé : magnetic induction
N N
N N

Allowed effects: No significant fault shall occor. N\ Supprimé - inbrief
\ N
Test severity: Magnetic field strength short duration @3 s): 1000A/m AN \{Supprimé : induction
—
6.4.3 Electrostatic discharge LN {SUpprlme : During the test n

Applicable standard: IEC 61000-4-2.

been constructed using only passive elements shall be assumed to be immune to electrostatic ',
discharges.

Test procedure in brief:___An ESD generator shall be used with performance characteristics specified in the referenced

10 discharges, jin the most sensitive polarity, shall be applied. For g meter not equipped with ~~ ‘[Supprimé ¢ referenced

a ground terminal, the meter shall be fully discharged between discharges. Contact dischargej‘f\j

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, N ‘[Supprimé 2 (

WS

is the preferred test method. Air discharges shall be used where contact discharge cannot be

N .
applied \\\\ {Supprlme D)
’ oo S
W\ {Supprlme in
\ \

Direct application: In the contact discharge mode to be carried out on conductive surfaces, the electrode shall be —
in contact with the neter. In the air discharge mode on insulated surfaces, the electrode is | SuPPrime : EUT
approached to the meter and the discharge occurs by spark. N {Supprimé : EUT
Indirect application: The discharges are applied in the contact mode to coupling planes mounted in the vicinity of "~ . { Supprimé : EUT
thegeter. Supprimé : EUT
Test conditions: The test shall be done with the meter in operating condition, The voltage circuits shall be ) ‘[Supprimé - EUT
energised with U, and the current and auxiliary circuits shall be open, without any current. =~ ‘[Supprimé s

The meter shall be tested as table-top equipment.

- {Supprimé Doat

N ‘[ Inséré : c
N

\{ Mise en forme : Puces et

N N
AN {Supprimé T lsto
{ Mise en forme : Puces et
\‘[Supprimé Dt
\i\\\{Supprimé :to
\
\ {Supprimé tin
\

/{Supprimé 18

— J U JC JC A J U

(AC, power frequency) of external
origin given by 3.2.4.3 and Table 6

numéros

{ Supprimé : under conditions of

o A A A 0 0 U

Allowed effects: No significant fault shall occur. //{ Supprimé : 15
/
Testseverity:_ Contact discharge voltage V:_g6kv S ,| Supprimé : The EUT shall be
,/ /| tested as table-top equipment.{|
Air discharge voltage @. S kV /1 | Meters, such as electromechanical
777777777777777777777777777777777777 - /| meters, which have been
Note (1): Contact discharges shall be applied on conductive surfaces. h constructed using only passive
L . . / elements may be assumed to be
Note (2): Air discharges shall be applied on non-conductive surfaces. , immune to electrostatic discharges.§
644  Fasttransients t//’ - ‘[ Mise en forme : Puces et J
numéros
Applicable standards: IEC 61000-4-1, IEC 61000-4-4. {S e 1 ]
_4 Supprimé : to
Object of the test: To verify compliance with the requirements of 3.3.5.2 and Table 5 under conditions where - ~_ Supprimé : under conditions
electrical bursts are superimposed on_ voltage and current circuits, and I/O and where
communication ports._ Meters. such as electromechanical meters, which have been ~~- ‘[Supprimé are J
constructed using only passive elements shall be assumed to be immune to fast transients. .
Y _ — -~ Supprimé : R46CD5 (30
July 2010)
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Test procedure in brief, A _burst_generator shall be used with the performance characteristics specified in the ___4 supprimeé : ...
referenced standard, The meter shall be subjected fo bursts of voltage spikes for which the referenced. . .test consist of

repetition frequency of the impulses and peak values of the output voltage on 50 Ohm_and exposure ... referenced...EUT. ..of

1000 Ohm load defined in th £ d stand The ch teristi £ th t the ...For the...coupling ...of the
m_loads are defined in the referenced stan arc'L. e characteristics of the generator bursts into the. ., a capacitive

shall be verified before connecting the yneter. Both positive and negative polarity pursts shall coupling clamp as defined in the

be applied. The duration of the test shall not be less than 1 min for each amplitude and standard shall be used

polarity. A capacitive coupling clamp, as defined in the standard, shall be used o couple fo

I/0O and communication lines with a reference voltage over 40 V, The test pulses shall be

applied continuously during the measurement time. /{ Supprimé : §
. . - ...EUT...a [38]
Test conditions: Jhe meter shall be tested as fable top equipment

o + b Cquib Supprimé : - __EUT( _ [39]
Jhe meter voltage and auxiliary circuits shall be energised with reference voltage Supprime : - ...EUT[W
wThe cable length between the coupling device and theyneter shall be 1 m. _{ supprimé : - ]
+The test voltage shall be applied in common mode (line-to-earth) to: . {supprimé : 0 )
a) ghe voltage circuits;, By { Supprimé : b) ]
b) ghe current circuits, if separated from the voltage circuits in normal operation; /’/{S“pp”mé -9 )
¢) ¢he auxiliary circuits, if separated from the voltage circuits in normal operation and with ~~ { Supprime - J

a reference voltage over 40 V. y —

)/ /{Supprlme T- J

Testseverity:  ,Test voltage on the current and voltage circuits: 4kv. ~" /[ Supprimé : - Duration of cach
o -— . . 7,7 test: Not less than 1 min for each
JTest voltage on auxiliary circuits with a reference voltage over 40 V: 2kV. __________ ~" +]| amplitude and polarity.§
Allowed effects: The function of the meter shall not be perturbed, and the error shift, compared to the intrinsic /|12 1% (... [41]
error at reference conditions, shall be less than that given for the relevant meter class in Table 1 Supprimé : Mandatory test
~ | points: 101, PF=1.
. x e Table 14. Limits of error shift
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ - for fast transients
Mandatory testpoints: 101, PF= 1. Class ... [42]
. . . « _ -] Supprimé : Meters, such as
64.5  Voltage dips and interruptions _____________________________________________ N electromechanical meters, which
; . \ have been constructed using only
Applicable standards: IEC 61000-4-11, IEC 61000-6-1, IEC 61000-6-2. * | passive clements may be assumed
\ | to be immune to fast transients.
\

time mains voltage reductions (dips and interruptions)._Meters, such as electromechanical
meters, which have been constructed using only passive elements shall be assumed to be

immune to voltage dips and interruptions.

Mise en forme : Puces et
numéros

-

Supprimé : ...to ... [43]
Supprimé : ..EUT (7 144] j

operator-defined period of time, should be used in this test. The performance of the test Supprimé : Meters, such as
generator shall be verified before connecting the gneter. electromechanical meters, which
have been constructed using only
Jhe mains voltage reductions shall be repeated 10 times with an interval of at least 10 ~ passive elements may be assumed
S’ez:(;n’dg ””””””””””””””””””””””””””” to be immune to voltage dips and
: interruptions.y
Test conditions: wVoltage circuits energized with Unony Supprimé : The tests shall be
. . L. carried out under the following
WVithout any current in the current circuits. conditions:{
. . ~ -V
Jest severities: Voltage dips: AN ... [45]
”””””””” {Supprimé T-w ]
Test Jesta | Testb Jeste Supprimé : 9
. v
Reduction: 30 % 60 % 60 % reduction tests: . [46]
Duration: 0.5 cycles Lcycle, 25,cycles (50 Hz) Supprimeé : test ...test ...test
30 cycles (60 Hz
. [47]
Moltage interruptiontest: Supprime : 5...s ... [48]
\\‘[Supprimé 09 ]
1 . 0,
Reduction: 1.0 % ’—{Supprimé : Interruption...> 95
Duration: 250 cycles (SOHz) | ... [49]
300 cycles (60 Hz) N ‘[Supprimé 1 5 seconds J
N _ — -~ Supprimé : R46CD5 (30
Allowed effect: No significant fault shall occur. July 2010)
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6.4.6 Radiated, radio frequency (RF), electromagnetic fields A { r’:"J:q‘Z;’; forme : Puces et
Applicable standard: IEC 61000-4-3
Object of the test: To verify compliance with the requirements of 3.3.5.2 and Table 5 under conditions of
radiated, radio frequency, electromagnetic fields. Meters, such as electromechanical meters
which have been constructed using only passive elements shall be assumed to be immune to
radiated radiofrequency fields.
Test Procedure: Refer to 6.3.15.1 for test procedure.
Allowed effects: No significant fault shall occur.
6.4.7 __ Surges on AC mains power lines T { [':"u';eereo’; forme : Puces et
Applicable standard: IEC 61000-4-5.
Object of the test: To verify compliance with the requirements of 3.3.5.2 and Table 5 under conditions where
electrical surges are superimposed on the mains voltage and, if applicable, on /O and - {SU pprimeé : -
communication ports. This test is not applicable for meters such as electromechanical meters — ~~ ‘[Supprimé i

which shall be assumed to be immune to surges.

Test procedure in brief:___A surge generator shall be used with the performance characteristics specified in the

referenced standard, The test consists of exposure to surges for which the rise time, pulse _ _ - {Supprimé . referenced

width, peak values of the output voltage/current on high/low impedance load, and minimum { Supprime : referenced

time interval between two successive pulses are defined in the referenced standard,

- {Supprimé : EUT

—J L J

_ -] Supprimé : This test is not

Test conditions: Joeter in operating conditiony, .=~ | applicable for meters such as
| I ized with inal vol . " electromechanical meters which
voltage circuits energized with nominal voltage; . may be assumed to be immune to
. . . . . . \ surges.
without any current in the current circuits and the current terminals shall be open, .| The following test conditions shall
cable length between surge generator and meter: 1 m; o Laeelyy

\
\ .
C . . . . Supprimé : :
tested in differential mode (line to line); \\{ pp

{Supprimé : circuit

phase angle: pulses to be applied at 60° and 240° relative to zero crossing of AC supply;

)

Testseveritjes: _____ Voltage circoits: o7 {SuPprimé =4
e Line to line: Test voltage: 2.0 kV, generator source impedance: 2 Q
e Line to earth”: Test voltage: 4.0 kV, generator source impedance: 2 Q
e Number of tests: 5 positive and 5 negative
e Repetition rate: maximum 1/min.
Auxiliary circuits with a reference voltage over 40 V:
e Line to line: Test voltage 1.0 kV, generator source impedance 42 Q
e Line to earth: Test voltage 2.0 kV, generator source impedance 42 Q

e Number of tests: 5 positive and 5 negative

e Repetition rate: maximum 1/min.

(1): For cases where the earth of the meter is separate to neutral.

6.4.8 _ Damped oscillatory waves immunity test D { r“:'J;‘ZZ’; forme : Puces et

Applicable standard: IEC 61000-4-12.

Object of the test: To verify compliance with the requirements of 3.3.5.2 and Table 5 under conditions of Supprimé : The following
damped oscillatory waves. This test is only for meters intended to be operated with voltage /| limitations and conditions shall
transformers. | apply:|

/’ §#>the test is only for meters

Test procedure in brief: _The meter is subjected to damped oscillatory voltage waveforms with a peak voltage intended to be operated with

according to the test severity stated below. / voltage transformers:{

// //{Supprimé : meters

. T T TS T T T TS T T T T P

Jest Conditions: Meters shall be tested as table top equipment; /-
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ Supprimé : R46CD5 (30
July 2010)
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Meters shall be in operating condition, 7 {Supprlme - meters J
L . . . *\‘[Supprimé T J
Voltage circuits energized with nominal voltage;
- - e "*‘[Supprimé : voltage J
With | =20 I, and power factor one and 0.5 inductive; { —
*********************************************************** Supprimé : w J
Testseverities, Testvoltage on voltage circuits and auxiliary circuits with an operating voltage >40 Vi __ - { supprimé : y ]
e common mode: 2.5 kV; \\‘[Supprimé 1 J
e differential mode: 1.0 kV; {S”pprimé : test ]
Jest frequencies: J///{Supprlme ot J
e 100 kHz, repetition rate: 40 Hz;
e 1 MHz, repetition rate: 400 Hz;
Jest duration: 60 s (15 cycles with 2 s on, 2 s off, for each frequency) e { supprime : )
Allowed effects: During the test the function of the meter shall not be perturbed and the error shift shall be less { —
.. . . _ - Supprimé : Table 15 J
than the limits given in Tableg, Pk
Y o . A -
. . . \»i{Supprlme 1 10 ]
Mandatory testpoints: 201y, PF=1and 0.5 inductive e Supprimé : Mandatory test

points: 101, PF=17

6.4.9 Short-time overcurrent ‘\ Table 15. Limits of error shift
. . . . . .. N for damped oscillatory wavef|
Object of the test: To verify compliance with the requirements of 3.3.5.2 and Table 5 under conditions of a_ " | Class P Y [50]
short time overcurrent. NN
\ { Mise en forme : Puces et
| Test procedure in brief: The meter shall be able to handle the current caused by a short-circuit within the load being v [ numeéros
metered, when that load is protected with the proper fuses or breakers. {Supprimé I to
| Test current: For direct connected meters: 30y +0 % -10%, for one half cycle at rated frequency or _ _ - {Supprimé D

| Allowed effects:

- {Supprimé DF

(N L

The test current shall be applied fo one phase at the time. The test current value given is the - {SUpprimé S in
r.m.s. value, not the peak value.

No damage shall occur. With the voltage still connected the meter shall be allowed to return

to normal temperatures (about one hour). The error shift, compared to the initial error before

the test, shall then be less than the limit of error shift given by Table §, s {SuPprimé : Table 16 ]

Mandatory test points:____10_l,, PF=1.

———————————————————————————————————————————————————————— « - _
v~ 7 Supprimé : Table 16 Limit of
64.10 Impulse voltage N error shift for short-time
6.4.10.1 General \ overcurrenty
2teas E
Object of the test: To verify compliance with the requirements of 3.3.5.2 and Table 5 under conditions of | Classf
impulse voltage. N ', | Class ... [51]
N Mise en forme : Puces et
| General test procedure: The meter and its incorporated auxiliary devices, if any, shall be such that they retain . {numéros }
\

| R46CD5 (17 August 2010).doc Page 41 of 60

adequate dielectric qualities, taking account of the atmospheric influences and different

. . .. S imé :
voltages to which they are subjected under normal conditions of use. { upprime - to

The meter shall withstand the impulse voltage test as specified below. The test shall be
carried out only on complete meters.

For the purpose of this test, the term “earth” has the following meaning:

a) when the meter case is made of metal, the “earth” is the case itself, placed on a flat,
conducting surface;

b) when the meter case or only part of it is made of insulating material, the “earth” is a
conductive foil wrapped around the meter touching all accessible conductive parts and
connected to the flat, conducting surface on which the meter is placed. The distances
between the conductive foil and the terminals, and between the conductive foil and the
holes for the conductors, shall be no more than 2 cm.

During the impulse voltage test, the circuits that are not under test shall be connected to the

_ - Supprimé : R46CD5 (30
July 2010)
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General fest conditions:

OIML TC12

ambient temperature: 15 °C to 25 °C;

Allowed effects:

relative humidity: 25 % to 75 %;
atmospheric pressure: 86 kPa to 106 kPa.

6.4.10.2

Applicable standard:

Impulse Voltage Test Procedure

After completion of the impulse voltage test, there shall be no damage to the meter and no
significant fault shall occur.

The test shall be performed as defined in IEC 61000-4-5

Test Conditions:

impulse waveform: 1.2/50 us impulse specified in IEC 60060-1;
voltage rise time: + 30 %;

source energy: 10.0 J+ 1.0 J;

test voltage: in accordance with Table 15;

test voltage tolerance: +0 —10 %.

For each test the impulse voltage is applied ten times with one polarity and then repeated ten
times with the other polarity. The minimum time between impulses shall be 30 s.

Table 15. Impulse voltage test levels

Voltage phase to earth derived from Rated impulse voltage (V)
rated system voltage (V)
V<100 3000
100<V <150 6 000
150 <V <300 10 000
300 <V <600 12 000

Note: National authority may change the applicable rated impulse voltage levels.

6.4.10.3 JImpulse voltage tests for circuits and between circuits

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2

Test Procedure:

The test shall be made independently on each circuit (or assembly of circuits) which is

| R46CDS5 (17 August 2010).doc

insulated from other circuits of the meter in normal use. The terminals of the circuits which
are not subjected to impulse voltage shall be connected to earth.

Thus, when the voltage and current circuits of a measuring element are connected together in
normal use, the test shall be made on the whole. The other end of the voltage circuit shall be
connected to earth and the impulse voltage shall be applied between the terminal of the
current circuit and earth. When several voltage circuits of a meter have a common point, this
point shall be connected to earth and the impulse voltage successively applied between each
of the free ends of the connections (or the current circuit connected to it) and earth. The other
end of this current circuit shall be open.

When the voltage and current circuits of the same measuring element are separated and
appropriately insulated in normal use (e.g. each circuit connected to measuring transformer),
the test shall be made separately on each circuit.

During the test of a current circuit, the terminals of the other circuits shall be connected to
earth and the impulse voltage shall be applied between one of the terminals of the current
circuit and earth. During the test of a voltage circuit, the terminals of the other circuits and
one of the terminals of the voltage circuit under test shall be connected to earth and the
impulse voltage shall be applied between the other terminal of the voltage circuit and earth.

The auxiliary circuits intended to be connected either directly to the mains or to the same
voltage transformers as the meter circuits, and with a reference voltage over 40 V, shall be
subjected to the impulse voltage test by being tied together with a voltage circuit during tests.

Page 42 of 60

A

Supprimé : The conditions for
the impulse voltage tests are:

|

Mise en forme : Puces et
numéros

-

Supprimé : q
source series impedance: 500 Q +
50 Q;

Supprimé : <#>Note: A highly
exposed system is one which may
be subjected to high voltage
impulses and which provides
little or no attenuation of such
impulses such as power
distribution systems using
overhead cables and/or meters
mounted on the exterior of

' | premises.f

Mise en forme : Puces et

\ numeéros

Supprimé : <#>Note —
National authority may change
the applicable rated impulse
voltage levels.q

Supprimé : R46CD5 (30
July 2010)
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Mise en forme : Puces et

6.4.10.4 _Impulse voltage test of electric circuits relative to earth < { g
numeros

Test procedure: All the terminals of the electric circuits of the meter, including those of the auxiliary circuits
with a reference voltage over 40 V, shall be connected together.

The auxiliary circuits with a reference voltage below or equal to 40 V shall be connected to
earth. The impulse voltage shall be applied between all the electric circuits and earth.

Allowed effects: During this test no flashover, disruptive discharge or puncture shall occur.
6.4.11  Earth fault <« - -~ Mise en forme : Puces et
JSF i T numéros

Object of the test: To verify compliance with the provisions of 3.3.5.2 and Table 5 under conditions of earth _ _ {Supprimé ‘ to J
fault.

This test only applies to three-phase four-wire transformer-operated meters connected to
distribution networks which are equipped with earth fault neutralizers or in which the star
point is isolated. In the case of an earth fault and with 10% overvoltage, the line-to-earth
voltages of the two lines which are not affected by the earth fault will rise to 1.9 times the
nominal voltage.

| Test Procedure: The following test requirements apply:

For a test under a simulated earth fault condition in one of the three lines, all voltages are
| increased to 1.1 times the nominal voltages during 4 hours. The neutral terminal of the meter

under test is disconnected from the ground terminal of the meter test equipment (MTE) and is

connected to the MTE's line terminal at which the earth fault has to be simulated (see Figure

5). In this way, the two voltage terminals of the meter under test which are not affected by the
‘ earth fault are connected to 1.9 times the nominal phase voltages.

Allowed effects: After the test, the meter shall show no damage and shall operate correctly._ The change of
error measured when the meter is back at nominal working temperature shall not exceed the

. {supprimé : below J
o {Supprimé : Table 18. ]
)

z,,,,,,,,,,,,,,,::::::::::::::::::::::::::::::::::::::::::::::::::::::::777{S“pprimé:'":

"~ Supprimé : Table 18 Limit of
error shift for earth fault testy
Meter under test Class ... [52]

A AN
N RINININ

N

Usl Uy Us N I4 1, I3

P O MO KO

Meter test equipment

Figure 5. Set-up for earth fault test.

6.4.12 _ Operation of auxiliary devices T { Mise en forme : Puces et
numeros
Object of the test: To verify compliance with the provisions of 3.3.5.2 and Table 5 under conditions of
operation of auxiliary devices. The operation of auxiliary devices shall be tested to ensure
that they do not affect the metrological performance of the meter.
Test Procedure: In this test, the meter shall be operated at reference conditions and its error continuously
monitored, while auxiliary devices such as communication devices, relays and other 1/0O
circuits are operated.
Y o o _ -~ - Supprimé : R46CD5 (30
July 2010)
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| Allowed effects: The functionality of the meter shall not be impaired and the error shift due to the operation of
the auxiliary devices shall always be less than 1/10 of the base m.p.e..
Mandatory testpoints: lyand | at PE=1. J
6.4.13 Mechanical tests <

6.4.13.1 _ Vibrations
IEC 60068-2-47, IEC 60068-2-64.

To verify compliance with the provisions of 3.3.5.2_and Table 5_under conditions of
vibrations.

Applicable standards:

!

Object of the test:

//,/
J//

may be mounted in any position.

Test severity:

Total frequency range 10-150 Hz
Total r.m.s. level 7 m-s?
ASD level 10-20 Hz 1 m>s”

ASD level 20-150 Hz

Duration per axis: at least 2 minutes.

After the test, the function of the meter shall not be impaired and the error shift, at 10 I, shall
not.gxceedthe limit of error shift listed in Table 5.

Allowed effects:

Mandatory testpoints:
6.4.13.2 _Shock

Applicable standard: IEC 60068-2-27.

Object of the test: To verify compliance with the provisions of 3.3.5.2 and Table 5 under conditions of shock.

The meter is subjected to non-repetitive shocks of standard pulse shapes with specified peak
acceleration and duration. During the test, the meter shall not be operational and it shall be
fastened to a fixture or to the shock-testing machine.

Test procedure in brief:

Test severity: Pulse shape: Half-sine

Peak acceleration: 30 @, (300 ms™)

Pulse duration: 18 ms

After the test, the function of the meter shall not be impaired and the error shift, at 10 |, shall
not exceed the limit of error shift listed in Table 5. ‘

Allowed effects:

Mandatory testpoints: 10 I, PF =

6.4.14 _ Protection against solar radiation.

Applicable standard: ISO4892-3, r,
The object of the test: _To verlfy compllance W1th the requirements_of 3.5, 3.6.1, 3.7.1 _and 3.3.5.2 regardmg ’f

/

Black panel thermometer

Light meter
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as it would in normal use. Where the effect of gravitational force is not important the yeter - .

-3 dB/octave |

j/ {

//// ,
W// ~

Mise en forme : Puces et
numéros

|

1

/
Supprimé : The test consists of
exposure to the vibration level for

/| atime sufficient for testing the

/ various functions of the

K {Supprimé : EUT
/

f /{
/

1,

{Insere meter

EUT

EUT
EUT

Supprimé : meter during the
exposure.

{Supprlme :
/{Supprlme :
/

{Supprimé :

s

[ Supprimé : have changed by

!

Supprlme : more than

Inséré : more than 1/10 of the
/| base maximum permissible error

Supprlme 1/10 of the base
maximum permissible error

o A A A

Supprimé : After the test it
shall be tested that the
functionality of the meter has not
been impaired and that the error at
10 I, has not changed by more
than 1/10 of the base maximum
permissible error.

Mise en forme : Puces et
numéros

-

Supprimé : have chan

—| =
ul| o1
il
= | =

Inséré : have changed

(
!
(

[Supprimé <#>App||

Commentaire : Pro

=
a1
ul
]

.. [56]

’r,,{ Mise en forme : Puces et

'I,| numéros .. [57]
,’, I (Supprimé : IEC 60068-2-5 J
”[Supprimé: is t ]
”[Supprimé T as spe(nﬁ{ﬁ

"/, ’/[Supprimé i J

’lr

(Supprlme : The test s

b

' /[Supprlme 9 .. [60]
6”‘ "// [Supprimé : Foroutdoc[ 611
!y
,”{Inséré :F j
r,’ Iyl
J | M, /{Supprimé I-m ]
/, W[Supprimé T-t ]
’/// {Supprimé : Test proce( T62]

,/f/ { Inséré : T
'y

wul

// ,/ {Supprlme
///, {Supprlme : Upper ter

.. [63]
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///// {Insere §]

{Supprlme t-d

Supprimé : Duration " T64]
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Cycling rig with a condensation cycle to comply with the parameters in the test conditions

Supprimé :
I [Alternative test proposed by
/| Australia — originally from

Test conditions: Meter in non-operating condition

" N I'| Australian Standard AS1284.1:]9
Test Cycle (12 h cycle) | Lamp type | Spectral irradiance | Black panel temperature /| This test sets out the method for
3hd 0.76 W/m’/ (340 60 43 °C ;| determining the resistance of
. 'm“/nm a nm I i i
ry ‘ UVA 340 V V=S L | ::(ﬁzltt;a(:')ﬂ?lponcms to ultraviolet
4 h condensation Light off 5043 °C Lol
! Test components are irradiated
Test Procedure in brief:  Partially mask a section of the meter for later comparison. Expose the meter to artificial | under controlled conditions and
radiation and weathering in accordance with ISO 4892-3 for a period of 66 days (132 cycles) | ;ny visual effect noted.{
and in accordance with the test conditions above. ! The test apparatus shall be as
. . . ! follows:
After the test the meter shall be visually inspected and a functional test shall be performed. .”0 ows:]
The appearance and, in particular, the legibility of markings and displays shall not be altered. | Lamp: Type QE-400-H-E40
Any means of protection of the metrological properties, such as the case and sealing, shall ! 122/292 to IEC 60188
not be affected. The function of the meter shall not be impaired, j Fsg“;ég 2 Inductive type to
: H H ! Preconditioning of lamp: 100 h
6.4.15  Protection against ingress of dust ' at ballast rated voltage +6% after
: . ! which the outer glass is removed.
Applicable standard: IEC 60529 \‘ Light output: 51750 Im 1o
The object of the test: __To verify compliance with the provisions of 3.3.5.2 and Table 5 regarding protection against | | gFW Y
theingressofdust,_ ____________________________________________ 5 | greater than 4000 he| .
.- ‘\ \ Operating voltage: ~ Ballast rated
Test conditions: JLor outdoor meters only; N | voltage £ 6%
7777777777777777777777777777777777777777777777777777777777777777777 ‘\\ i \ N
,&eference conditions; W ! 1

W The procedure shall be as follows:q
o Arrange the test objects at 250 mm
from the longitudinal axis of the

"4yt | lamp and cover some portion to
Category 2 enclosure. “«“\ ‘\\‘ '\ prevent irradiation. Rotate the test
. . . . . . . 11| objects about the longitudinal axis
Test procedure in brief:  After the test the interior of the meter shall be visually inspected and a functional test shall be {1 | of the lamp (or vice versa) so that
performed. W

the test surfaces always face the

\ 1| lamp. Irradiate the test object for
Allowed effects: The talcum powder or other dust used in the test shall not have accumulated in a quantity or ! | i “\\ 48 hours. Visually compay__ [67]

location such that it could interfere with the correct operation of the equipment or impair \ ‘ INSéré - ours
safety. No dust shall deposit where it could lead to tracking along the creepage distances. The '
function of the meter shall not be impaired.

6.4.16 Climatic tests
6.4.16.1 Extreme temperatures - dry heat

)
\) R
\‘ ‘\ Supprimé : ist

\\\\

\ \

{Supprlme requirements
[Supprlme : as specified in

H 11| section 3.2.4.3

Applicable standards: IEC 60068-2-2, IEC 60068-3-1. Supprimé : The test shall be

\‘ ‘ carried out under the following

Object of the test: To verify compliance with the provisions of 3.3.5.2 and Table 5 under conditions of dry heat.

[Su pprimé : q
Test procedure in brief:  The test consists of exposure to the specified high temperature under “free air” conditions for \\
2 hours (beginning from when the temperature of the yneter is stable), with the jmeter in a_ N ‘[ Supprimé : -r

)
non-operating state.

o A A A A . . U

\\ Supprimé : -
\
The change of temperature shall not exceed 1 °C/min during heating up and cooling down. \\( Supprimé : made
The absolute humidity of the test atmosphere shall not exceed 20 g/m’. ‘ N {Supprlme -t
. {Supprlme : EUT
Test severity: The test shall be performed at a standard temperature one step higher than the yjpper -
temperature limit specified for the meter. ~. {Suppnme : EUT
. ‘[Supprimé : standard
Possible temperatures: 55 70 85 °C -
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ - {Supprlmé 140
Allowed effects: After the test, the function of the meter shall not be impaired and the error shiff, shall not { Supprimé - ,at 101
exceed the limit of error shift listed in Table 5. : =

Mandatory testpoints: 101,,PF=1,

shall be tested that the

W Supprimé : After the test it

functionality of the meter

L .. [68]
6.4.16.2  Extreme temperatures - cold ~~ { Mise en forme - Puces et }
Applicable standards:____IEC 60068-2-1, IEC 60068-3-1. numeros
_ -1 Supprimé : t

Object of the test: To verify compliance with the provisions of 3.3.5.2 and Table 5 under conditions of 19\5/ - { op - 2

femperatures., .. - oo oo otoomomTee - {Suppnmé - R46CDS5 (30 J

July 2010)
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Test procedure in brief:  The test consists of exposure to the specified low temperature under “free air” conditions for
2 hours (beginning from the time when the temperature of the mmeter is stable) with the meter - {Supprimé : EUT J

in a non-operating state. ~ ‘[Su pprime : EUT ]
The change of temperature shall not exceed 1 °C/min during heating up and cooling down.
Test severity: The test shall be performed at a standard temperature one step lower than the Jower __ - {Supprimé : standard J
temperature limit specified for the meter.
. ) imé : -1
Possible temperatures: ;25 40 55 e°c - {Squ”me 0 ]
Allowed effects: After the test, the function of the meter shall not be impaired and the error shiff, shall not - {Su pprimé : ,at101,, ]
exceed the limit of error shift listed in Table 5.
Mandatory testpoints: 10 I, PE=1.
(1) If specified loweremperature limit is -55°C. then this test shall be performed at-55°C. Ho-T Z;l’f gerit:;:z d:ﬂfa?teﬁ ethe festit
6.4.16.3 _Damp heat, steady-state (non-condensing), for humidity class H1 Y functionality of the meter has not
| ) been impaired and that the error at
Applicable standards: IEC 60068-2-78, IEC 60068-3-4. Y }?13’ hfaz not changed more lhaf)bl
L 0OI bas€ maximum permissible
Object of the test: To verify compliance with the provisions in Table 4,,3.3.5.2 and Table 5 under conditions of | Lemor.
high humidity and constant temperature. For meters that are specified for enclosed locations ', ', | Mis en forme : NOTE,
where the meters are not subjected to condensed water, precipitation, or ice formations (H1). * ' | Retrait : Gauche : 0 cm,
o ) ] ] ) W 1 | Premigre ligne : 0 cm,
Test procedure in brief: The test consists of exposure to the specified high level temperature and the specified \\\\ ' | Tabulations :Pas a 3,75 cm

constant relative humidity for a certain fixed time defined by the severity level. The meter
shall be handled such that no condensation of water occurs on it.

Mise en forme : Puces et

X numéros

\ \\
\
\

77777777777777777777777777777777777777777777777777777777777777777777777 \\
\

Without any current in the current circoits. u

Inséré : Table

Test conditions: Voltage and auxiliary circuits energized with reference voltage; u [ Supprimé : Table 4

\ | Supprimé :
Test severity: Temperature: 30 °C AR
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ - \\ \ {Supprlme T EUT
1ditve 0, \
Humldlty; 85% \\ Supprimé : The test shall be
Duration; 2 days \\\\ . carried out under the following
v Supprimé :
Allowed effects: During the test no significant fault shall occur,_Immediately after the test the meter shall \\\\ _
operate correctly and comply with the accuracy requirements of Table \
P y Py yreq *4‘ ************* \\\ \{Supprimé -

o J o O A A )

\
24 hours after the test the meter shall be submitted to a functional test during which it shall be BN {Supprimé Ty
\

demonstrated to operate correctly. There shall be no evidence of any mechanical damage or v
corrosion which may affect the functional properties of the meter. "

Supprimé : , i.e. any change in
the registers shall be smaller than
the critical change value

6.4.16.4 _Damp heat, cyclic (condensing) for humidity class H2 and H3 - \\
N \[Supprlme . Table 4

Applicable standards: IEC 60068-2-30, IEC 60068-3-4. N { Insere - Tabl
\ nsere : lable
Object of the test: To verify compliance with the provisions in_Table 4, 3.3.5.2 and Table 5 under conditions of ' Mise en forme : Puces et
high humidity and temperature variations. This test applies to meters with a humidity class "\« numéros ’

specification either for enclosed locations where meters can be subjected to condensed water

or for open locations (humidity classes H2 and H3). { Supprimé : Table 4

{Suppnme - and Table 6

Test procedure in brief:___The test consists of exposure to cyclic temperature variation between 25 °C and the
temperature specified as the upper temperature according to the test severities below, whilst - { Supprimé : limit of the meter

maintaining the relative humidity above 95 % during the temperature change and low
temperature phases and at 93 % during the upper temperature phases. Condensation should

N ) U A A

P {Supprimé : EUT

The 24 h cycle consists of:
1) temperature rise during 3 h
2) temperature maintained at upper value until 12 h from the start of the cycle

3) temperature reduced to lower value within 3 h to 6 h, the rate of fall during the first hour
and a half 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.

R _ -~ Supprimé : R46CD5 (30
July 2010)
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The stabilizing period before and recovery after the cyclic exposure shall be such that all
parts of the meter are within 3 °C of their final temperature.

- {Supprimé : EUT

", S - ~ -] Supprimé : The test shall b
Test conditions:______ Voltage and auxiliary circuits energized with reference voltage; - {m‘fe% out undes the following
Without any current in the current circuits. "~ Supprimé : §

~

*************************************************** ~. \‘[Supprimé -

Test severities: Meters with a humidity class specification for enclosed locations where meters can be b {Supprimé .
subjected to condensed water shall be tested at severity level 1. Meters with a humidity class
specification for open locations shall be tested at severity level 2.

o A

Specified Humidity Class: H2 |H3
Severity levels: 1 2
o, _ -7 Mis en forme : Non
Upper temperature (°C); | 40 s | - {Sm,ignage J
Duration (cycles): 2 2
_- Supprimé : ,i.. any change in
Allowed effects: During the test no significant fault shall occur, _~ 7| theregisters shall be smaller than
***************************** the critical change value

Immediately after the test the meter shall operate correctly and comply with the accuracy

i _1s imé : .
requirements of Table4, - { upprimé
DN { Supprimé : Table 4

‘[ Inséré : Table

~

24 hours after the test the meter shall be submitted to a functional test during which it shall be
demonstrated to operate correctly. There shall be no evidence of any mechanical damage or
corrosion which may affect the functional properties of the meter.

6.4.16.5 Water test <-— 7 Mise en forme : Puces et
- numéros
Applicable standards: IEC 60068-2-18, IEC 60512-14-7, IEC 60529

U

Object of the test: To verify compliance with the provisions in 3.3.5.2 and Table 5 under conditions of rain and
water splashes. The test is applicable to meters that are specified for open locations (H3).

Test procedure in brief: _Theyneter is mounted on an appropriate fixture and is subjected to impacting water generated - { supprimé : EUT )
from either an oscillating tube or a spray nozzle used to simulate spraying or splashing water.

f . . . 1S imé : instru
Test conditions: Thegneter shall be in functional mode during thetest, Pk { UPPIIME : nstrument ]
} "7~ Supprimé : under the

Flow rate (per nozzle): 0.07 L/min following conditions:

Duration: 10 min

Angle of inclination: 0 © and 180 °

Allowed effects: During the test no significant fault shall occur,

the registers shall be smaller than

~ - Supprimé : ,i.c. any change in
the critical change value

Immediately after the test the meter shall operate correctly and comply with the accuracy
requirements of Table 2,

(-

- {Supprimé : Table 4

24 hours after the test the meter shall be submitted to a functional test during which it shall be
demonstrated to operate correctly_and comply with the accuracy requirements of Table 2.
There shall be no evidence of any mechanical damage or corrosion which may affect the
functional properties of the meter.

7 Examination for conformity with type

An examination for conformity with type should determine whether a meter complies with all requirements in section 3,
and whether documentation supplied by the manufacturer complies with the requirements in section 4.1.

comply with the requirements given in section 3. The measurement uncertainty must be small enough to allow clear
discrimination between a pass result and a fail result. In particular, an uncertainty less than one fifth the maximum
permissible error given for the corresponding test point must be obtained for tests described in section 6.2, unless
otherwise specified in the relevant test description.

A meter may only be deemed to have passed examination for conformity with type if the results of any type tests - { Supprimé : to }

The scope of the tests performed and test severities used shall be consistent with the manufacturer’s specifications and
with the requirements of section 3.

_ - Supprimé : R46CD5 (30
July 2010)
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8
8.1

VERIFICATION
General

Verification may be carried out either individually or statistically. In all cases meters shall conform to the requirements
of this Recommendation._As noted in 3.3.3, individual national authorities may specify the base maximum permissible
errors for subsequent verification and in-service inspections. The following minimum programme applies to the initial
verification of all meters, whether verified individually or statistically, and to re-verification of meters which have been
repaired or otherwise changed. For individual or statistical re-verification of meters that have not been repaired or
otherwise changed, the programme may be modified and further reduced. The exact requirements shall be specified by
the national authority.

8.2
8.2.1

Testing
Calibration status

Check that the test system used has sufficient accuracy to verify the meters under test, and that the calibration is valid.

8.2.2 Conformity check

Check that the instrument is manufactured in conformity with the type approval documentation.

8.2.3 Warming-up

It may be necessary to warm the meter up before full operation. The length of the warming-up period depends on the
actual type of instrument and shall be determined in advance. During the test for initial intrinsic error the meter shall be
allowed to stabilize at each current level before measurements for a period, no longer than 5 minutes, to be nominated
by the manufacturer. The order of the testpoints shall be from lowest current to highest current and then from highest
current to lowest current. For each testpoint, the resulting error shall be the mean of these measurements. For |, the
maximum measurement time shall be 10 minutes including stabilizing time.

8.24

Supprimé : Test for base
maximum permissible error

The minimum programme consists of:

e No-loadcheck 7

Supprimé : Check of meter
response with no load

e Starting current check

Supprimé : Check of meter
response at starting current

e LCurrentdependence

e Check of the register

Supprimé : Test of the
dependence of meter accuracy on
current

— «

8.24.1 No-load check

i
1
|
|
|

Supprimé : shall be 0.2 I at
unity power factor

For meters with a test output, the output of the meter shall not produce more than one pulse. For an electromechanical
meter, the rotor of the meter shall not make a complete revolution.

The minimum test period At shall be

At> 1000

>————— hours, where
k'b’Unom . Imin

k is the number of pulses emitted by the output device of the meter per kilowatthour (imp/kW-h) or the number of
revolutions per kilowatthour (rev/kW-h);

b is the base maximum permissible error at ly; /
the nominal voltage U, is expressed in volts; and /
the minimum current |, is expressed in amperes /

/
Supprimé : At >

75
k-m-U,

where|
k is the number of pulses emitted
by the output device of the meter
per kilowatthour (imp/kWh) or
number of revolutions; andq
m is the number of measuring
elements.j

A

Supprimé : or half-primary j

primary side values, the constant kK (and U,.,) shall be recalculated to correspond to secondary side values (of voltage

andcurrent), e

Supprimé : , the constant k
shall correspond to the secondary
values (voltage and currents)

-1

Supprimé : R46CD5 (30
July 2010)
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8.2.4.2  Starting current check -

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, —\

The test is performed at |y and unity power factor. For initial verification of meters produced from a continuously
operating process resulting in a large number of identical units, it is sufficient for the error curve from 0 to I, to be |
recorded on a sample batch every 3 months for the particular meter type. For initial verification of meters produced by

other means, it will be sufficient if the meter is observed to run continuously when the starting current is applied. A !
meter with more than one connection mode shall be tested in all modes. However, if the test is made in-situ on an \
installed meter, only the actual mode of connection need be tested. \

Supprimé : <#>If the meter
technology is both widely known
and well-understood, and an
established method exists which
will permit a more rapid
demonstration of correct meter
response at a test current of 0.2
I at unity power factor and
Upom, Use of this alternative
method may be allowed.

8.2.4.3  Current dependence {

Mise en forme : Puces et
numéros

Meters shall comply with the accuracy requirements of Table 2. These shall be checked at the following currents:

i Imin: PF_:_l;
o g, PF=1;
o I,  PF=05inductive, - supprime : .
e 101, PF=1;
o 101, PF=05inductivg, - supprime : .
* I, PF=1
LI o PF = 0.5 inductive.
In the case of three-phase meters with an alternative single-phase connection mode_or which are being used as two-
phase meters, the single-phase load test shall be performed separately for each phase at:
e 10l, PF=land //{S“pp”m“ :
o 101, PF=05inductive. | supprime : ;
8.2.44  Check of the register
If test (pulse) outputs are used for tests of accuracy requirements, a test must be performed to ensure that the relation
between the basic energy register and the relevant test output(s) complies with that specified by the manufacturer.
i i ; ~1s imé :
The test shall be performed by passing a quantity of energy E through the meter, where Eis atleast: = - { hprime - may
J\?C\‘ ‘[Supprimé : carried out
R-10 O — :
min — 3 . N ‘[Suppnme ! putting
base maximum permissible error(%) > —
Supprimeé : an
| wwhere R is the apparent resolution of the basic energy register. ... _—~{ supprimé : and

o A

The energy put through the meter shall be calculated using the number of pulses from the test output; the relative
difference between this energy and the energy registered shall be determined. This relative difference must not be
greater than one tenth of the base maximum permissible error.

Supprimé : may

A

| The testghall be performed at a single arbitrary current 4 241 B
8.2.5 Sealing

If there are no seals on the meter (e.g. because they have not yet been applied or because they have been removed

‘ during verification testing), the meter shall be sealed in accordance with the yequirements specified by national - ‘{Supprimé : type approval
authorities. documentation
8.3 Reference conditions for initial and subsequent verifications in a laboratory
Table 16 Reference conditions and their tolerances for initial and subsequent verification
Quantity Reference conditions Tolerance
Voltage(s) Unom +2 %
Ambient temperature 23°C +5°C
Frequency from +0.5 %
Wave-form Sinusoidal d<2%
Magnetic induction of external origin at reference frequency | 0 T B<0.1 mT v { Supprimé : 24
Electromagnetic RF fields 30 kHz-6GHz ~~~~~ [0V/m ~~~~|<2Vim | { fjg%?oé) RABEDS (30
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Operating position for instruments sensitive to position Mounting as stated by manufacturer |+ 3.0 ©
Phase sequence for poly-phase meters L1,L2,L3 -
Load balance Equal current in all current circuits |5 % and £5 °

Table 17 Load conditions and their tolerances in tests for initial and subsequent verification

Current(s) | Current range of device under test Class A,B: £ 10 %
Class C,D: £10 %

Power factor | Power factor range of device under test | current to voltage phase difference £5 °

P {Supprimé : the

777777777777777777777777777777777777777777777 <~~~ supprimé : and in-service
inspections

. .. L " 77| Supprimé : Under
Note: National authorities shall determine whether the use of statistical methods is permitted. consideration pending work in

8.4.1 Lot OIML TC3 subcommittee 4.

A lot shall consist of meters with homogeneous characteristics. All meters that comprise the lot shall correspond to the
same type approval, and shall have the same year of manufacture.

8.4.2 Samples

Samples shall be randomly taken from a lot.

8.4.3 Statistical testing

The statistical control shall be based on attributes. The sampling system shall ensure:

e  An Acceptance Quality Level (AQL) of not more than 1%:; and

e A Limiting Quality (LQ) of not more than 7%.

The AQL is the maximum percentage of non-conforming items in a lot at which the lot has a probability of 95% to be
accepted.

The LQ is the percentage of non-conforming items in a lot at which the lot has a maximum probability of 5% to be
accepted.

Note: These requirements allow for substantial freedom in the verification program. Examples are given below based on a lot of 1000
meters.

Number of meters tested 40 | 70 | 100 | 1000

[S]

Maximum number of non-conforming meters. | 0 | 1 10

8.5 Additional requirements for statistical in-service inspections

Guidance for in-service inspections of utility meters is now being drafted by OIML TC 3/SC 4 [6]

R _ -~ Supprimé : R46CD5 (30
July 2010)

| R46CD5 (17 August 2010).doc Page 50 of 60




Revision of R 46 OIML TC12

Annex A Definitions Taken From Other References
(Mandatory)

A.1 Note on application of definitions

This annex contains definitions, taken from other documents, which have been cited in the Terminology section of this
Recommendation. Generic phrases should thus be understood as specific in their application to this Recommendation,
in particular, the phrase ‘specifications and regulations’ should be interpreted to be limited to the contents of this
Recommendation, and the terms ‘measuring instrument’ and ‘measuring system’ mean ‘electricity meter’.

A.2 Definitions from VIM:2007 (3™ edition) [2]

A.2.1 Maximum permissible error [4.26]

Extreme value of measurement error, with respect to a known reference quantity value, permitted by specifications or
regulations for a given measurement, measuring instrument, or measuring system

Note 1: Usually, the term “maximum permissible errors” or “limits of error” is used where there are two extreme values.

Note 2: The term “tolerance” should not be used to designate ‘maximum permissible error’

A.2.2 Rated operating condition [4.9]

Operating condition that must be fulfilled during measurement in order that a measuring instrument or measuring
system perform as designed.

Note: Rated operating conditions generally specify intervals of values for a quantity being measured and for any influence quantity.

A.2.3 Reference condition [4.11]

Operating condition prescribed for evaluating the performance of a measuring instrument or measuring system or for
comparison of measurement results

Note 1 Reference operating conditions specify intervals of values of the measurand and of the influence quantities.

Note 2 In TEC 60050-300, item 311-06-02, the term “reference condition” refers to an operating condition under which the specified
instrumental measurement uncertainty is the smallest possible.

A.2.4 Accuracy class [4.25]

Class of measuring instruments or measuring systems that meet stated metrological requirements that are intended to
keep measurement errors or instrumental uncertainties within specified limits under specified operating conditions

A.3 Definitions from VIM:1993 (2" edition) [3]
A.3.1 Intrinsic Error [5.24]

Error of a measuring instrument, determined under reference conditions.

A.3.2 Influence quantity [2.7]

Quantity that is not the measurand but that affects the results of the measurement

Guide Comment: The definition of influence quantity is understood to include values associated with measurement standards
reference materials and reference data upon which the result of a measurement may depend. as well as phenomena such as short-term
measuring instrument fluctuations and quantities such as ambient temperature, barometric pressure and humidity.

[Note 2 from VIM:2007, 2.52 definition of influence quantity]: In the GUM [5], the concept ‘influence quantity’ is defined as in the
second edition of the VIM, covering not only the quantities affecting the measuring system, as in the definition above, but also those
quantities that affect the quantities actually measured. Also, in the GUM this concept is not restricted to direct measurements.
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[6] |OIML TC 3/SC 4, 2" committee draft, | g5 :’"’{r’:’ﬂ;‘z;’;forme - Puces et
February 2006 Sl -
Surveillance of utility meters in service { Mis en forme : Exposant
on the basis of sampling inspections.
(71 |IEC 60060-1 (1989) 64102 T+~ ‘{ Misg en forme : Puces et
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High-voltage Test Techniques. Part 1:
General Definitions and Test
Requirements.
[81 |IEC 60060-1 (1989) 64102 * ‘{ Misg en forme : Puces et
numéros
High-voltage Test Techniques. Part 1:
General Definitions and Test
Requirements.
191 |IEC 60068-2-1 (2007) 64162 T+~ ‘{ Misg en forme : Puces et
numéros
Environmental testing. Part 2: Tests.
Test A: Cold.
[101]IEC 60068-2-2 (2007) 64161 *+- ‘[ Mise, en forme : Puces et
numéros
Environmental testing. Part 2: Tests.
Test B: Dry heat.
[11]|IEC 60068-2-5 (2003) not cited]* =~ { Mise en forme : Puces et
| < numeros
Environmental testing - Part 2: Tests. ;Z%j:);d o { Mis en forme - Surlianage
Test Sa: Simulated solar radiation at f . onag
ground level. I ‘[ Mis en forme : Surlignage
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to maintain components and equipment in good working order
after and, when necessary, under a standardized dropfield or

immersion in water. These tests are not corrosion tests and
should not be considered and used as such. The effects of a large

temperature difference between the water and the specimen,

such as increased water ingress resulting from pressure changes,
as well as thermal shock, are not simulated. Established water

tests in other standards are not intended to simulate natural
rainfall and their quoted intensities are too high to be adopted for
that purpose. Therefore, in addition to the high-intensity
severities, Test R includes an artificial rain test based upon
natural conditions but not taking into account high wind speeds
generally associated with natural rain. Guidance is given on the
applicability of the tests and the severities to be selected.

A (1978-01):

Environmental testing - Part 3:

Background information - Section 1:

Cold and dry heat tests

and Tests B: Dry heat (IEC 68-2-2). Includes appendices on the
effect of: chamber size on the surface temperature of a specimen
when no forced air circulation is used: airflow on chamber
conditions; on surface temperatures of test specimens; wire
ltermination dimensions and material on surface temperature ofa

[13][IEC 60068-2-27 Ed. 4.0 (2008) 64132 17~ {,':”anireo’; forme : Puces et }
Environmental testing - Part 2-27: Tests
- Test Ea and guidance: Shock
[14]|IEC 60068-2-30 (2005) Determines the suitability of components, equipment and other [6.4.164 1~~~ {m}':ﬁ%;@ forme - Puces et J
Environmental testing, Part 2-30: Tests. articles for use and/or storage under conditions of high humidity
Test Db: Damp heat, cyclic (12+12- when combined with cyclic temperature changes.
hour cycle).
[15]|IEC 60068-2-32 (2003) [not cited] ~ {I’:"ﬁ;;’; forme : Puces et J
Environmental Testing - Part 2-32:
Tests - Tested: Free fall.
[16]]IEC 60068-2-47 (2005) Provides methods of mounting components, and mounting 64131 17 { m}irsn%g; forme : Puces et J
Environmental testing - Part 2-47: Test |l€quirements for equipment and other articles, for the families of
- Mounting of specimens for vibration, |dynamic tests in IEC 60068-2. that is impact (Test E). vibration
impact and similar dynamic tests. (Test F) and acceleration, steady-state (Test G).
[17]1]IEC 60068-2-64 (2008) Determines the ability to withstand specified severities of broad- [6:4.13.1 T~~~ { mj;%z; forme : Puces et }
Environmental testing - Part 2: Test band random vibration. Applies to specimens which may be
methods - Test Fh: Vibration. broad- subjected to vibration of a stochastic nature by transportation or
band random (digital control) and operational environments, for example in aircraft, space vehicles
guidance_ w
Has the status of a basic safety publication in accordance with
1IEC Guide 104.
[18]|IEC 60068-2-78 (2001) Provides a test method for determining the suitability of 64163 17~ WJ%‘:;EQ forme : Puces et J
Environmental testing - Part 2-78: Tests |€lectrotechnical products, components or equipment for
- Test Cab: Damp heat. steady state. transportation, storage and use under conditions of high
humidity. The test is primarily intended to permit the
observation of the effect of high humidity at constant
temperature without condensation on the specimen over a
prescribed period.
This test provides a number of preferred severities of high
temperature, high humidity and test duration. The test can be
applied to both heat-dissipating and non-heat dissipating
specimens. The test is applicable to small equipment or
components as well as large equipment having complex
interconnections with test equipment external to the chamber
requiring a set-up time which prevents the use of preheating and
the maintenance of specified conditions during the installation
period.
[19][IEC 60068-3-1 (1974-01), Supplement |Gives background information for Tests A: Cold (IEC 68-2-1), [64.16.1; T~~~ {mﬁisﬁ forme : Puces et J
6.4.16.2
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component; measurements of temperature, air velocity and

emission coefficient.

Supplement A gives additional information for cases where

temperature stability is not achieved during the test.

Establishes a common and reproducible reference for evaluating

61000-4-4-corl (2006) and IEC 61000-

the immunity of electrical and electronic equipment when

4-4-cor2 (2007)
Electromagnetic compatibility (EMC).

Part 4-4: Testing and measurement

techniques - Electrical fast

transient/burst immunity tests.

subjected to electrical fast transient/burst on supply, signal,
control and earth ports. The test method documented in this part

of IEC 61000-4 describes a consistent method to assess the

immunity of an equipment or system against a defined
phenomenon.
The standard defines:

— test voltage waveform;

|—range of test levels;

]

[20]]|IEC 60068-3-4 (2001) Provides the necessary information to assist in preparing 64.163; 1~ {2"';2;” forme : Puces et
Environmental testing, Part 3-4- relevant specifications, such as standards for components or 64164 ameres
Supporting documentation and guidance|€duipment, in order to select appropriate tests and test severities
- Damp heat tests. for specific products and, in some cases, specific types of
application. The object of damp heat tests is to determine the
ability of products to withstand the stresses occurring in a high
relative humidity environment, with or without condensation,
and with special regard to variations of electrical and mechanical
characteristics. Damp heat tests may also be utilized to check the
resistance of a specimen to some forms of corrosion attack.
[21]|IEC 60512-14-7 (1997) Defines a standard test method to assess the effects of impacting |6-4.16.5 T~~~ { ::’S;ZS; forme : Puces et
Electromechanical components for water or specified fluid on electrical connecting devices.
electronic equipment - Basic testing
procedures and measuring methods -
Part 14: Sealing tests - Section 7: Test
14g: Impacting water.
[22]]IEC 60529 (2001), Corigenda IEC Applies to the classification of degrees of protection provided by (6.4.15. "~~~ { Mise en forme : Puces et
60529-corl (2003) and IEC 60529-cor2 |enclosures for electrical equipment with a rated voltage not 6.4.16.5 nuUMETos
(2007) exceeding 72.5 kV.
Degrees of protection provided by Has the status of a basic safety publication in accordance with
enclosures (IP Code). 1IEC Guide 104.
[23]]IEC 61000-4-1 (2006) Gives applicability assistance to the users and manufacturers of [6.4.4 T { r'\wﬂL:rSn?éreor; forme : Puces et
Electromagnetic compatibility (EMC) - electrical and electronic equipment on EMC standards within the
Part 4-1: Testing and measurement IEC 61000-4 series on testing and measurement techniques.
techniques - Overview of IEC 61000-4 |Provides general recommendations concerning the choice of
series. relevant tests.
[24]]IEC 61000-4-2 (2008) Relates to the immunity requirements and test methods for 6.4.3 o A{m;‘z;’; forme : Puces et
Electromagnetic compatibility (EMC) - |electrical and electronic equipment subjected to static electricity
Part 4-2: Testing and measurement discharges, from operators directly, and to adjacent objects.
techniques - Electrostatic discharge Additionally defines ranges of test levels which relate to
immunity test. different environmental and installation conditions and
establishes test procedures. The object of this standard is to
establish a common and reproducible basis for evaluating the
performance of electrical and electronic equipment when
subjected to electrostatic discharges. In addition, it includes
electrostatic discharges which may occur from personnel to
objects near vital equipment.
[25]|IEC 61000-4-3 (2008). Applies to the immunity of electrical and electronic equipment  [6.3.15.1 =~ {m;%g; forme : Puces et
Electromagnetic compatibility (EMC). to radiated electromagnetic energy. Establishes test levels and
Part 4-3: Testing and measurement the required test procedures. Establishes a common reference for
techniques - Radiated. radio-frequency, |€valuating the performance of electrical and electronic
electromagnetic field immunity test. equipment when subjected to radio-frequency electromagnetic
fields.
[26]|IEC 61000-4-4 (2004), Corigenda IEC 644 Mise en forme : Puces et

numéros
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— test equipment;
— verification procedures of test equipment:
— test set-up; and

— test procedure.

The standard gives specifications for laboratory and post
installation tests.

[27]]IEC 61000-4-5 (2005) Relates to the immunity requirements, test methods, and range |6-4.6: o A{ Mise en forme : Puces et

. TSN numéros
Electromagnetic compatibility (EMC). of recommended test levels for equipment to unidirectional 6:4.102
Part 4-5: Testing and measurement surges caused by overvoltages from switching and lightning

techniques - Surge immunity test. transients. Several test levels are defined which relate to
different environment and installation conditions. These

requirements are developed for and are applicable to electrical
and electronic equipment. Establishes a common reference for
evaluating the performance of equipment when subjected to
high-energy disturbances on the power and inter-connection

lines.
[28]{IEC 61000-4-6 (2008) Relates to the conducted immunity requirements of electrical 63152 17 { l’:{:fﬂ%g; forme : Puces et
Electromagnetic compatibility (EMC) - |and electronic equipment to electromagnetic disturbances
Part 4-6: Testing and measurement coming from intended radio-frequency (RF) transmitters in the
techniques - Immunity to conducted frequency range 9 kHz - 80 MHz. Equipment not having at least
disturbances, induced by radio- one conducting cable (such as mains supply, signal line or earth
frequency fields. connection), which can couple the equipment to the disturbing
RF fields is excluded. This standard does not intend to specify
the tests to be applied to particular apparatus or systems. Its
main aim is to give a general basic reference to all concerned
product committees of the IEC. The product committees (or
users and manufacturers of equipment) remain responsible for
the appropriate choice of the test and the severity level to be
applied to their equipment.
[29]]IEC 61000-4-8 (2001) Relates to the immunity requirements of equipment, only under [6.3.14 =~ AL’Y'J;%:;Z forme : Puces et
Electromagnetic compatibility (EMC) - |operational conditions, to magnetic disturbances at power 642
Part 4-8: Testing and measurement frequency related to:
techniques - Power frequency magnetic |- residential and commercial locations;
field immunity test. — industrial installations and power plants; and
— medium voltage and high voltage sub-stations.
[30]|IEC 61000-4-11 (2004) Defines the immunity test methods and range of preferred test ~ [64.5 T~ ~ { l’:’ﬂfﬂig; forme : Puces et

Electromagnetic compatibility (EMC). levels for electrical and electronic equipment connected to low-
Part 4-11: Testing and measurement voltage power supply networks for voltage dips, short

techniques -: Voltage dips. short interruptions, and voltage variations. This standard applies to
interruptions and voltage variation electrical and electronic equipment having a rated input current
immunity tests. not exceeding 16 A per phase, for connection to 50 Hz or 60 Hz

AC networks. It does not apply to electrical and electronic
equipment for connection to 400 Hz AC networks. Tests for
these networks will be covered by future IEC standards. The
object of this standard is to establish a common reference for
evaluating the immunity of electrical and electronic equipment
when subjected to voltage dips, short interruptions and voltage
variations. It has the status of a Basic EMC Publication in
accordance with IEC Guide 107.

[311]IEC 61000-4-12 (2006) 6.4.8 .- ‘{ Mise en forme : Puces et

numeéros
Electromagnetic compatibility (EMC) -
Part 4-12: Testing and measurement
techniques - Ring wave immunity test.

[32]|IEC 61000-4-13 Edition 1.1 2009-07 6317 F- { Mise en forme : Puces et

numéros
Electromagnetic compatibility (EMC) -

Part 4-12: Testing and measurement

techniques — Harmonics and
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interharmonics including mains
signalling at a.c. power port, low
frequency immunity tests.

[33]|IEC 61000-6-1(2005) Defines the immunity test requirements in relation to continuous [6-4.5
Electromagnetic compatibility (EMC) - and transient, conducted and radiated disturbances, including
Part 6-1: Generic standards - Immunity |€lectrostatic discharges. for electrical and electronic apparatus
for residential, commercial and light- intended for use in residential, commercial and light-industrial
industrial environments. environment, and for which no dedicated product or product-

family standard exists. Immunity requirements in the frequency
range 0 kHz - 400 GHz are covered and are specified for each
port considered. This standard applies to apparatus intended to
be directly connected to a low-voltage public mains network or
connected to a dedicated DC source which is intended to
interface between the apparatus and the low-voltage public
mains network.

[34]|IEC 61000-6-2 (2005) Applies to electrical and electronic apparatus intended for use in |6-4.5
Electromagnetic compatibility (EMC) - industrial environments, for which no dedicated product or
Part 6-2: Generic standards - Immunity |Product-family immunity standard exists. Immunity
for industrial environments. requirements in the frequency range 0 Hz - 400 GHz are

covered, in relation to continuous and transient, conducted and
radiated disturbances, including electrostatic discharges. Test
requirements are specified for each port considered.

Apparatus intended to be used in industrial locations are
characterized by the existence of one or more of the following:
- a power network powered by a high or medium voltage power
transformer dedicated to the supply of an installation feeding
manufacturing or similar plant;

- industrial, scientific and medical (ISM) apparatus;

- heavy inductive or capacitive loads that are frequently
switched;

- currents and associated magnetic fields that are high.

[35]]IEC 62052-11 (2003) 2

Electricity metering equipment (AC) -
General requirements, tests and test
conditions - Part 11: Metering

equipment.

[36]|IEC 62053-21 (2003) [not cited]
Electricity metering equipment (a.c.) - szasé B
Particular requirements - Part 21: Static —
meters for active energy (classes 1 and
2)

[37]|IEC 62053-22 (2003) [not cited]
Electricity metering equipment (a.c.) - EVT"SG &
Particular Requirements - Part 22: Static —
meters for active energy (classes 0,2 S
and 0.5 S).

[38]|IEC 62053-52 (2005) 35
Electricity metering equipment (AC) -

Particular requirements - Part 52:
Symbols.

[39]]ISO 4892-3 6.4.14
Plastics — Methods of exposure to
laboratory light sources — Part 3:

Fluorescent UV lamps
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Annex C Estimation of Errors and Uncertainties

(Informative)

C.1 Estimate of overall maximum probable uncertainty
C.1.1 Estimation based on the requirements of this Recommendation

This Recommendation permits a base maximum permissible error plus an error shift caused by influence quantities. The
actual error of a complying meter when in use could therefore exceed the base maximum permissible error. There is a
need to estimate an overall maximum permissible error that indicates the largest error that can reasonably be attributed
to a meter type that complies with this Recommendation. This entails estimating the uncertainty of measurement of an
arbitrary meter at arbitrary conditions (within the rated operating conditions).

However, adding the base maximum permissible error and all error shifts algebraically would give a much too
pessimistic estimate of the metering uncertainty, for two reasons. For an arbitrary set of influence factor values, some of
the error shifts will be low and some will probably have opposite signs, tending to cancel each other out. Furthermore,
the electricity meter is an integrating device, thus the errors caused by influence quantities will average out to some
extent as the values of the influence factors vary over time.

If we make the following assumptions:

a) The integrating effect may be ignored,
b) None of the effects of the influence factors are correlated,

¢) The values of the influence quantities are more likely to be close to the reference values than to limits of the
rated operated conditions,

d) The influence quantities, and the effects of the influence factors, can be treated as Gaussian distributions,
and thus a value of half the maximum permissible error shift can be used for the standard uncertainty,

Then the overall maximum permissible error (assuming a coverage factor of two corresponding to a coverage

probability of approximately 95 %) can be estimated using the formula'’:

+ +

2 2 2 2 2 2 2
u=2s% \/Ubase + Uvoltage + U frequency + Uinbatance , Unarmonic , Uiilt , Utemperature
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Uyoltage i the maximum error shift permitted for voltage variation;

Utrequncy 18 the maximum error shift permitted for frequency variation;

Uynbalance 1S the maximum error shift permitted for unbalance variation;

Unarmonics 1S the maximum error shift permitted for the variation of harmonic content;
Ugiie is the maximum error shift permitted for tilt;

Utemperature 18 the maximum error shift permitted for temperature variation.

7| Supprimé : Part 3 Test report
s Format

|

o ‘[Supprimé :

(to be drafted later)

|

- {Supprimé :

Note (1): This is line with the ISO Guide to the expression of uncertainty of measurement (GUM). - ‘{ﬁupprimé a

C.1.2 [Estimation based on type test results and specific conditions v

The overall maximum permissible error can also be estimated for a particular meter type using type test results. Type
test results can often show a smaller variation than that required by this Recommendation, leading to an assured smaller
value for the overall maximum permissible error. In such cases, the assumption of a Gaussian distribution may no
longer be valid, and a rectangular distribution should be assumed for the effects of influence factors instead.

Thus, the overall maximum permissible error can then be estimated from a combination of test results using the
formula:

2 2 2 2 2 2 2
Uu=2x \/ubase + Uvoltage + U frequency + Uunbalance " Uharmonic i Ugit . Utemperature
3 3 3 3 3 3

where: Yo
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Upase 18 the maximum error obtained in the test for base maximum error, algebraically added to the measurement

uncertainty of the type test®;

Uyoltage 1S the maximum error shift obtained in the test for voltage variation, algebraically added to the measurement
uncertainty of the type test;

Urequncy is the maximum error shift obtained in the test for frequency variation, algebraically added to the measurement
uncertainty of the type test;

Uynbalance 1 the maximum error shift obtained in the test for unbalance variation, algebraically added to the measurement
uncertainty of the type test;

Uharmonics 18 the maximum error shift obtained in the test for variation of harmonic content, algebraically added to the
measurement uncertainty of the type test;

Uiy 1s the maximum error shift obtained in the test for influence of tilt, algebraically added to the measurement
uncertainty of the type test;

Utemperature 1S the maximum error shift obtained in the test for temperature variation, algebraically added to the
measurement uncertainty of the type test.
Note (2): The measurement uncertainty must be included in each component u; of the overall maximum permissible error. Since one

term is a known value and the other an uncertainty they cannot be treated as two uncorrelated statistical distributions, and must hence
be added algebraically.

The effect of correlations between factors such as load profiles and ambient temperature variation on meter accuracy

. . . . . . 1S imé :
have not been included in the above calculations, but could be modelled in situations where appropriate,, - { upprime : |
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. { Supprimé : (Informative)

Annex D Leqgislative Matters -
(Informative)

D.1 Legislative considerations

It would be impractical to develop this Recommendation to fit each and every one of the wide variety of situations and
meter applications which exist around the world. It is therefore inevitable that some issues may need to be addressed by
national authorities or at a regional level.

One way in which this Recommendation seeks to provide an appropriate balance between flexibility and uniformity is
by the provision of options for a number of conditions, such as:

a) Nominal voltage

b) Nominal frequency

c¢) Rated temperature

d) Level of protection from water and humidity
e) Level of protection from impulse voltages

f)  Handling of energy flow direction

It should be noted that in some countries or regions, local legislation may also include specific requirements relating to
matters such as:

g) Electrical interface

h) Mechanical interface and housing

It should also be noted that, while the maximum current is most often specified by the characteristics of the installation,
the value of the transitional current and/or the ratio between the maximum current and the transitional current are
important for end customers with low power consumption, since these customers could experience large relative
metering errors if the load current is lower than the transitional current for a large part of the time. It is thus
recommended that the values of |, and |, be chosen from the table below:

Table 18. Preferred current ranges

Type of meter connection Preferred values of I, and .. Other values of I, and 1y
(Amperes) (Amperes)
Direct connection Standard I, values: 0.125, 0.25, 0.5, 1, 2, 3. | Other I, values: 0.75, 1.5, 2.5,4,5
Standard 1, values: 10, 20, 40, 60, 80, Other |, values:30, 50, 160
100, 120, 200, 320
Connection through current Standard I, values: 0.05, 0.1, 0.25 Other I, values: 0.125
transformer(s) Standard |y values: 1.2, 1.5,2, 2.4, 3,4, 6, | Other |, values 3.75, 5
7.5, 10, 20

- {Supprimé 1

- ‘[Supprimé D -

between lyand ly. These can be prescribed as absolute values or values based on the typical power demand for certain types of ‘[Supprimé :

customers etc. oo ‘[Supprimé :

- {Supprimé : class index

D.1.1 Choice of accuracy class

U A

More accurate meters should be used when metering large flows of electricity in order to minimise the economic impact
of unavoidable measurement errors. While class A meters may be acceptable for situations involving low energy
consumption, higher class indices should be used when higher rates of energy consumption are involved.

The accuracy of the meter will be independent of the power grid characteristics for most meter connection modes;
however, there may be a need for the evaluation of the influence of grid characteristics, especially for meters with
higher class indices, in cases where there are underlying assumptions of grid symmetry and/or lack of leakage currents.
It is possible that contributions to the overall meter error due to grid characteristics in such situations may be larger than
contributions from the meter itself, especially at higher accuracy; it may therefore be appropriate to limit the use of
connection modes of this type.
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D.1.2 Matters not covered by the scope of this document
This document is limited to describing the relevant metrological requirements of an electricity meter and therefore
omits certain matters which may or should be regulated by legislation, such as:
a) EMC emissions
b)
<)

Electrical safety and personal safety

Security of communication protocols and further handling of measurement results
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Page 11: [1] Supprimé Phillip Mitchell 1870372010 11:20
Set of specified measuring ranges for performance characteristics and specified operating ranges for influence quantities, within
which the variations of operating errors of a meter are specified and determined. (IEC 62052-11)

[Editor’s note: The two alternative definitions proposed are given below.]

Conditions of use giving the range of values of influence quantities for which specified metrological characteristics of a
measuring instrument are intended to lie within given limits. (VIM 5.5 (2™ edition), modified)

Operating conditions that must be fulfilled during measurement in order that a measuring instrument or measuring system
perform as designed. (VIM 4.9 (3rd edition))

Note: Rated operating conditions generally specify intervals of values for a quantity being measured and for any influence
quantity.
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See definition in Annex D.

Conditions of use prescribed for testing the performance of a measuring
instrument or for intercomparison of results of measurements. (VIM 5.7,
modified)

Note: The reference conditions generally include reference values or
reference ranges for the influence quantities affecting the measuring
instrument.

Class index
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See definition in Annex D.

Page 11: [4] Supprimé Phillip Mitchell 19/03/2010 11:58

A designation that identifies the set of base maximum permissible errors and maximum permissible error shifts with which the
meter shall comply, and the set of permissible responses to disturbances that are allowed for the meter, as defined in this
Recommendation.
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(1)
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R46CD5 (30 July 2010)
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Table 4. Maximum permissible error shift due to influence factors

Test Maximum permissible error shift (%)
: Power
Influence quantity Procedure factor for meters of class
in Section A B IC ID
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Semi-steady state disturbances
Table 5. Semi-steady state disturbances




All requirements are valid at power factor 1.0 and at 10 Iy, unless otherwise specified. An
error shift larger than that prescribed below constitutes a significant fault. The meter shall
continue to function after the completion of each of these tests.

Test Limit of error shift (%)

Influence Quantity gricr)lcedur Value allowed for meters of class
. A B C D
Section
0.8Unom < U < 0.9 Unom
Severe voltage variations 6.3.1.2 1.1Upnom < U <1.15 Upnom £S5 £0.6 0.3
Qne or two(lf))hase voltages 63.13 4 ) 11 0.5
interrupted
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Disturbance Test
. Procedure [Test Settings Allowed effect
quantity . .
in Section

Magnetisingc field
(AC, power 6322 1000 A/m, 3 s No significant fau'lt as given
frequency) of by the corresponding test
external origin.
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Protection of metrological properties
General provisions

Meters shall be provided with the means to protect the metrological
properties of the meter. Such means can be mechanical or
electronic or a combination of the two.

All means to protect the metrological properties of meters intended
for outdoor locations shall withstand solar radiation.

The meter shall have a case which, if dismountable, can be sealed
and which can not be opened unintentionally. The internal parts of
the meter shall be accessible only by such means that result in
permanently visible damage to the seal or case. It shall be possible
to install or disconnect the meter without breaking the seal that
protects the internal parts of the meter.

Software resident in the meter (firmware) must be uniquely
identified.

Software that affects the metrological characteristics shall be
identified as such and shall be secured. Software identification
shall be provided and evidence of an intervention shall be available
for at least 12 months after the meter has been de-energised.

Protection of hardware and firmware

Any metering hardware or firmware shall be protected in such way
that it cannot be changed without breaking a seal as described
above or leaving other permanent evidence of the change in the
meter or its software.

Parameters that participate in the determination of the results of
measurement shall be protected by mechanical seals or other
means. If non-mechanical protection is used, it shall fulfil the
following requirements:

Any change of the software itself or the metering parameters may
not be completed without authorised access, for example by means
of a code (password) or of a special device (hard key, etc.).

Access to parameters that participate in the determination of
results of measurement and access to parameters that are not used
directly for metering shall have independent authorisation. For
example, it should be possible for meters to be installed without



giving installation personnel access to the software or the metering
parameters.

The register that stores the total energy metered may not be
changed or zeroed without authorised access, for example by
means of a code (password) or of a special device (hard key, etc.).
The password shall only be acceptable if it is provided by a
dedicated device that allows the use of an encrypted signature.

It shall be possible to update the means for authorized access.

If the metrological integrity of a meter cannot be maintained during
the parameter change process, the meter shall stop registering
energy until the modifications are completed.

The meter shall be capable of recording all interventions which
could potential result in alteration of any metrological parameters,
including the contents of any register(s) which store(s) energy
measurements. For identification, data concerning the latest
intervention shall be recorded into an event logger. The record shall
include at least an event counter, the date the parameter was
changed, and the old and new values of the parameter. If the event
logger capacity is reached, the meter shall not allow any further
changes to be made which affect these parameters until the event
log data have been transferred to a secure storage facility. The
meter shall maintain the integrity of any event logger data for the
entire period that the meter has a valid seal or until the event log
data have been transferred.
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Table 10. Quadriform waveform




Table 11. Peaked wave
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Test for disturbances
Semi steady-state disturbances

General

During these tests it shall be checked that the error shift due to each influence factor does not exceed the critical change value,
and that it is within the corresponding maximum permissible error shift stated in Table 5. (See also definition 2.2.33, Significant
Fault.)
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for the influence of severe voltage variations as specified in Table 5.
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The error shift relative to t
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and compared to the requirements of Table 5.
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also be performed at a testpoint
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range below that voltage and a test point within a
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Puces et numéros mis en forme
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meter shall fulfil the requirements for the influence of
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R46CD5 (30 July 2010)
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shall fulfil the requirements for the influence of
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as specified in Table 5.
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may

Page 34: [23] Supprimé Phillip Mitchell 27/04/2010 12:39
The error shift shall comply with the requirements of Table 5. The test shall otherwise be performed at reference conditions.
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If the meter is intended for wall mounting the back surface does not have to be tested.
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applied current test point should be
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axis from the magnet surface
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The error shift, compared to the intrinsic error at reference conditions, shall be measured when the meter is subjected to an AC
magnetising field at power frequency. The meter shall fulfil the requirements specified in Table 5.
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The test consists of exposure
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During the test the error shift must not be larger than indicated in Table 5.
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Puces et numéros mis en forme
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The meter shall fulfil the requirements specified in Table 5.

Test procedure in brief:
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meter shall be exposed to
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R46CDS5 (30 July 2010)
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The measurement error of the EUT shall be monitored. The measurement time compared to the
sweep time shall be such, or the dwell time of the amplitude modulated carrier at each frequency
shall be such, that the error at each 1% incremental interval of the carrier frequency is monitored
and can comply with the requirements of Table 5.
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Meters, such as electromechanical meters, which have been constructed using only passive elements may be assumed to be
immune to conducted disturbances induced by RF fields.
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of the bursts into the
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, @ capacitive coupling clamp as defined in the standard shall be used
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EUT
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EUT
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Duration of each test: Not less than 1 min for each amplitude and polarity.

28/04/2010 3:28

Page 39: [41] Supprimé

Table 14.
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Mandatory test points: 10/, PF=1.
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Table 14. Limits of error shift for fast transients
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Class Limits of error shift
A 6.0
B 4.0
C 2.0
D 1.0
Page 39: [43] Supprimé Phillip Mitchell 04/05/2010 3:36
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to
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The tests shall be carried out under the following conditions:

-V
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reduction tests:
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test
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Interruption
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Mandatory test points: 10/, PF=1
Table 15. Limits of error shift for damped oscillatory wave

Class Limit for error shift (%)
A 3.0
B 2.0
C 12.0
Page 41: [51] Supprimé Phillip Mitchell 06/05/2010 8:37

Table 16 Limit of error shift for short-time overcurrent

Class | Limit of error shift (%) for
Class | Limit of error shift (%) for | Limit of error shift (%)
transformer operated for direct connected
meters meters
A 1.0 1.5
B 0.5 1.5
C 0.050.3 0.050.5
Page 43: [52] Supprimé Phillip Mitchell 06/05/2010 9:06
Table 18 Limit of error shift for earth fault test
Class Limit of error shift [%]
A 1.0
B 0.7
C 0.3
D 0.1
Page 44: [53] Supprimé Phillip Mitchell 30/04/2010 10:16

have changed by more than 1/10 of the base maximum permissible error.
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have changed by more than 1/10 of the base maximum permissible error.

24/07/2009 3:55
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Proposed test (AU), based test in draft AS 4647 for gas meters.
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Applicable standard IEC 60068-2-31. (Ed. See also alternative text below
provided by Aaron Snyder)

Test method: Dropping on to a face.

Test procedure in brief: The EUT, placed in its normal position of use on a
rigid surface, is tilted towards one bottom edge and is then allowed to fall
freely on to the test surface. The height of fall is the distance between the
opposite edge and the test surface. However, the angle made by the bottom
and the test surface shall not exceed 30°.

Test severity:

Height of fall: 25 mm

Number of falls (oneach |1
bottom edge):

After the test it shall be tested that the functionality of the meter has not
been impaired and that the error at 10 I, has not changed more than 1/10
of base maximum permissible error.

Applicable standard IEC 60068-2-32

Test severity:

Test surface: concrete or steel
Height of fall: 50 mm
Number of falls on each face: 2

Attitudes (landing faces of the
meter):

at least five including the
bottom, top, one side, front,
back

Test procedure:

The EUT, placed on the test surface, is tilted towards one edge of the tested
face, lifted to the proper height and is then allowed to fall freely on to the
test surface.



The height of fall is the shortest distance between the test object and the test
surface. The angle between the face of the meter and the test surface shall
be 15-30°.

After the test it shall be tested that the functionality of the meter has not
been impaired and that the error at 10 I, has not changed more than 1/10
of base maximum permissible error.
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as specified in sections 3.5, 3.6.1, 3.7.1 and 3.2.4.3
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The test shall be carried out under the following
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For outdoor meters only;
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Test procedure A (8 h irradiation and 16 h darkness);
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Upper temperature: +55 °C;
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Duration of the test: 3 cycles or 3 days.

Test procedure in brief: After the test the meter shall be visually inspected and a function test shall be made. The
appearance and, in particular, the legibility of markings and displays shall not be altered. Any
means of protection of the metrological properties, such as the case and sealing, shall not be
affected. The function of the meter shall not be impaired.
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Test procedure in brief:
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[Alternative test proposed by Australia — originally from Australian Standard AS1284.1:]

This test sets out the method for determining the resistance of certain components to ultraviolet
radiation.

Test components are irradiated under controlled conditions and any visual effect noted.

The test apparatus shall be as follows:

Lamp: Type QE-400-H-E40 122/292 to IEC 60188

Ballast: Inductive type to IEC 60922

Preconditioning of lamp: 100 h at ballast rated voltage +6% after which the outer
glass is removed.

Light output: 21750 Im to 27000 Im

Operated life of lamp: Not greater than 4000 h



Operating voltage: Ballast rated voltage + 6%.

The procedure shall be as follows:

Arrange the test objects at 250 mm from the longitudinal axis of the lamp and cover some portion
to prevent irradiation. Rotate the test objects about the longitudinal axis of the lamp (or vice
versa) so that the test surfaces always face the lamp. Irradiate the test object for 48 hours.
Visually compare irradiated and unexposed portions of the test objects.

Note 1: The test objects should be ventilated to avoid elevated temperatures and ozone levels.
Note 2: Surfaces near the test objects should be non-reflective.

The following shall be reported:

For a transparent object, whether there is any noticeable deterioration or loss in transparency
(see ASTM D1003)

For a non transparent object, whether there is any noticeable effect.
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After the test it shall be tested that the functionality of the meter has not been impaired and that the error at 10 /4 has not
changed by more than 1/10 of the base maximum permissible error.

Page 60: [69] Supprimé Phillip Mitchell 18/03/2010 10:33

Saut de page

Bibliography

[Editor’s Note: Bracketed notes giving the location of the reference citation will be removed from the final text.]

OIML International Document D 11. General Requirements for electronic measuring
instruments. OIML, Paris

International Vocabulary of Basic and General Terms in Metrology (VIM) (1993). BIPM,
IEC, IFCC, ISO, IUPAC, IUPAP and OIML. International Organization for Standardization,
Geneva

International vocabulary of terms in legal metrology (VIML) (2000). OIML, Paris

IEC 60060-1 (1989). High-voltage Test Techniques. Part 1: General Definitions and Test

Requirements. International Electrotechnical Commission, Geneva. (cited in
7.3.2.9.2)

IEC 60068-2-1 (2007). Environmental testing. Part 2: Tests. Test A: Cold. International
Electrotechnical Commission, Geneva. (cited in 7.3.2.14.2)

IEC 60068-2-2 (2007). Environmental testing. Part 2: Tests. Test B: Dry heat. International
Electrotechnical Commission, Geneva. (cited in 7.3.2.14.1)

IEC 60068-2-5 (2003) Environmental testing - Part 2: Tests. Test Sa: Simulated solar
radiation at ground level International Electrotechnical Commission, Geneva.

(cited in 7.3.2.13)
IEC 60068-2-18 (2000) Environmental testing. Part 2- Test R and guidance: Water.

International Electrotechnical Commission, Geneva. (cited in 7.3.2.14.5)

IEC 60068-2-30 (2005). Environmental testing. Part 2-30: Tests. Test Db: Damp heat, cyclic
(12+12-hour cycle). International Electrotechnical Commission, Geneva. (cited in
7.3.2.14.4)

IEC 60068-2-31 (2008) Environmental Testing - Part 2-31: Tests - Test ec: Rough Handling
Shocks, Primarily for Equipment-type Specimens. International Electrotechnical Commission,
Geneva. (cited in 7.3.2.12.2)

IEC 60068-2-32 (2003). Environmental Testing - Part 2-32: Tests - Test ed: Free fall.
International Electrotechnical Commission, Geneva. (cited in 7.3.2.12.2)

IEC 60068-2-47 (2005) Environmental testing - Part 2-47: Test - Mounting of specimens for
vibration, impact and similar dynamic tests. International Electrotechnical Commission,
Geneva. (cited in 7.3.2.12.1)



IEC 60068-2-64 (2008) Environmental testing - Part 2: Test methods - Test Fh: Vibration,
broad-band random (digital control) and guidance. International Electrotechnical
Commission, Geneva. (cited in 7.3.2.12.1)

IEC 60068-2-78 (2001) Environmental testing - Part 2-78: Tests - Test Cab: Damp heat,
steady state. . International Electrotechnical Commission, Geneva. (cited in 7.3.2.14.3)
IEC 60068-3-1 (2001) Environmental testing - Part 2-78: Tests - Test Cab: Damp heat, steady
state. International Electrotechnical Commission, Geneva. (cited in 7.3.2.14.1 and
7.3.2.14.2)

IEC 60068-3-4 (2001) Environmental testing. Part 3-4- Supporting documentation and
guidance - Damp heat tests. International Electrotechnical Commission, Geneva. (cited in
7.3.2.14.3 and 7.3.2.14.4)

IEC 60512-14-7 (1997) Electromechanical components for electronic equipment - Basic
testing procedures and measuring methods - Part 14: Sealing tests - Section 7: Test 14g:
Impacting water. International Electrotechnical Commission, Geneva. (cited in
7.3.2.14.5)

IEC 60529 (2001) Corigenda IEC 60529-corl (2003) and IEC 60529-cor2 (2007) Degrees of
protection provided by enclosures (IP Code). International Electrotechnical Commission,
Geneva. (cited in 7.3.2.14.5)

IEC 61000-4-1 (2006) Electromagnetic compatibility (EMC) - Part 4-1: Testing and
measurement techniques - Overview of IEC 61000-4 series. International Electrotechnical
Commission, Geneva. (cited in 7.3.2.4)

IEC 61000-4-2 (2008) Electromagnetic compatibility (EMC) - Part 4-2: Testing and
measurement techniques - Electrostatic discharge immunity test. International
Electrotechnical Commission, Geneva. (cited in 7.3.2.3)

IEC 61000-4-3 (2008). Electromagnetic compatibility (EMC). Part 4-3: Testing and
measurement techniques - Radiated, radio-frequency, electromagnetic field immunity test.
International Electrotechnical Commission, Geneva.(cited in 7.3.1.9.1)

IEC 61000-4-4 (2004). Corigenda IEC 61000-4-4-corl (2006) and IEC 61000-4-4-cor2
(2007) Electromagnetic compatibility (EMC). Part 4-4: Testing and measurement techniques -
Electrical fast transient/burst immunity tests. International Electrotechnical Commission,
Geneva. (cited in 7.3.2.4)

IEC 61000-4-5 (2005). Electromagnetic compatibility (EMC). Part 4-5: Testing and
measurement techniques - Surge immunity test. International Electrotechnical Commission,
Geneva. (cited in 7.3.2.6 and 7.3.2.9.2)

IEC 61000-4-6 (2008). Electromagnetic compatibility (EMC) - Part 4-6: Testing and
measurement techniques - Immunity to conducted disturbances, induced by radio-frequency
fields. International Electrotechnical Commission, Geneva. (cited in 7.3.1.9.2)

IEC 61000-4-8 (2001). Electromagnetic compatibility (EMC) - Part 4-8: Testing and
measurement techniques - Power frequency magnetic field immunity test. International
Electrotechnical Commission, Geneva. (cited in 7.3.1.8)

IEC 61000-4-11 (2004). Electromagnetic compatibility (EMC). Part 4-11: Testing and
measurement techniques -: Voltage dips, short interruptions and voltage variation immunity
tests. International Electrotechnical Commission, Geneva. (cited in 7.3.2.5)

IEC 61000-4-12 (2006). Electromagnetic compatibility (EMC) - Part 4-12: Testing and
measurement techniques - Ring wave immunity test. International Electrotechnical
Commission, Geneva. (cited in 7.3.2.7)

IEC 61000-6-1(2005) Electromagnetic compatibility (EMC) - Part 6-1: Generic standards -
Immunity for residential, commercial and light-industrial environments. International
Electrotechnical Commission, Geneva (cited in 7.3.2.5)



IEC 61000-6-2 (2005) Electromagnetic compatibility (EMC) - Part 6-2: Generic standards -

Immunity for industrial environments. International Electrotechnical Commission, Geneva.
(cited in 7.3.2.5)

IEC 62052-11 (2003) Electricity metering equipment (AC) - General requirements, tests and

test conditions - Part 11: Metering equipment. International Electrotechnical Commission,

Geneva. (cited in section 3)

IEC 62053-21 (2003) Electricity metering equipment (a.c.) - Particular requirements - Part

21: Static meters for active energy (classes 1 and 2) International Electrotechnical

Commission, Geneva. (cited in 7.3.1.7)

IEC 62053-22 (2003) Electricity metering equipment (a.c.) - Particular Requirements - Part

22: Static meters for active energy (classes 0,2 S and 0,5 S). International Electrotechnical

Commission, Geneva. (cited in 7.3.1.7)
IEC 62053-52 (2005) Electricity metering equipment (AC) - Particular requirements - Part 52: Symbols. International
Electrotechnical Commission, Geneva. (cited in 4.4)

Saut de page

Definitions Taken From Other References

This annex contains definitions, taken from other documents, which have been cited in the Terminology section of this
Recommendation. Generic phrases should thus be understood as specific in their application to this Recommendation, in
particular, the phrase ‘specifications and regulations’ should be interpreted to be limited to the contents of this
Recommendation, and the term ‘measuring instrument’ mean ‘electricity meter'.

aximum permissible error

xtreme value of measurement error, with respect to a known reference quantity value, permitted by specifications or
regulations for a given measurement, measuring instrument, or measuring system

N 2 The term “tolerance” should not be used to designate ‘maximum permissible error’
nfluence quantity

N 2 In the GUM, the concept ‘influence quantity’ is defined as in the second edition of the VIM, covering not only the quantities
affecting the measuring system, as in the definition above, but also those quantities that affectthe quantities actually measured.
Also, in the GUM this concept is not restricted to direct measurements.
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particular, the phrase ‘specifications and regulations’ should be interpreted to be limited to the contents of this
Recommendation, and the term ‘measuring instrument’ mean ‘electricity meter'.
aximum permissible error
xtreme value of measurement error, with respect to a known reference quantity value, permitted by specifications or
regulations for a given measurement, measuring instrument, or measuring system

N 2 The term “tolerance” should not be used to designate ‘maximum permissible error’
nfluence quantity

N 2 In the GUM, the concept ‘influence quantity’ is defined as in the second edition of the VIM, covering not only the quantities
affecting the measuring system, as in the definition above, but also those quantities that affectthe quantities actually measured.
Also, in the GUM this concept is not restricted to direct measurements.



