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This second edition cancels and replaces the first edition published in 2003, and its
amendment 1:2016. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition: see Annex O.

The text of this International Standard is based on the following documents:

FDIS Report on voting
13/1808/FDIS 13/1812/RVD

Full information on the voting for the approval of this International Standard can be found in the
report on voting indicated in the above table.
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This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 62052 series, published under the general title Electricity metering
equipment — General requirements, tests and test conditions, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

. replaced by a revised edition, or

e am

NOTE 1T
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revised t

Itis ther
not earlig

nded.

he attention of National Committees is drawn to the fact that equipment manufacturers an
ions may need a transitional period following publication of a new, amended onrevised IEC publ
make products in accordance with the new requirements and to prepare themselves for conductin
psts.

bcommendation of the committee that the content of this publication be‘@adopted for implementation 1]
r than two years from the date of publication.
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INTRODUCTION

The general overview and organization of the |IEC 6205x series of standards applicable to
electricity metering and load control equipment is as follows:

PRODUCT FAMILIES

AC meters DC meters
PRODUCT FAMILY | A€ meters rated conrrce,::tion con:e):;tion
STANDARDS — ul:ll?etuol. 1(?I?I0Ie\t/,:?lll’l Fariffamd Epctr:itizjsu rstteoc:- through through
GENERAL or connection load control direct connection LPIT.S \ IT.S
REQUIIREMENTS through equipment (as defined (as-defined
> in the in[ the
t°°“"e“t'°“a' IEC 61869 || "IEC [61869
ransformers .
series of ser|es of
standards) standards)
NOMINAL
VALUES, Planned:
CONS[TRUCTION, IEC 62052-.X)<
ELECTRICAL, | £ 65052-11:2020 | 'EC 6205221 | £ 62052.11:2000, |~ general requiremerts for
CLIMATIC AND ’ 2004 ) ters f ;
EMC meters for connegtion
REQU|REMENTS. through LPITs|
TEST|METHODS
Plahned: .
IEC 62052-31 2" PN
SAFETY IEC 62052-31:2015 ed't'°sr‘a'fr;‘t3'“d'”9 safety requirements for
re uiremexts for meters for connegtion
B et through LPITs]
Planned: Planned:
IEC 62059-11: 2002, IEC(82059- IEC 62059-XX IEC 62059-XX
DEPENDABILITY 21:2002, IEC 62059-32:* 2011, dependability dependability requir¢gments
IEC 62059-41:2006 requirements for for meters for conngction
DC meters through LPITs|
Planned:
IEC 62058-XX
ACCEPTANCE h .
IEC 62058-11:2008 acceptance inspegtion
D
INSPECTION requirements for meters for
connection through LPITs.
EMBEDDED Planned: IEC 6205x-xx embedded software (firmware) requirements and test methods for
SOFTWARE electricity metering and load control equipment
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PRODUCT FAMILY STANDARDS -
PARTICULAR REQUIREMENTS AND ACCURACY CLASSES

AC meters rated up to
1 000 V for direct
connection or
connection through
conventional

Tariff and load
control equipment

DC meters rated
up to 1 500 V for
direct connection

AC meters for
connection
through LPITs
(as defined in
the IEC 61869

DC meters for
connection
through LPITs
(as defined in
the IEC 61869

IEC 6$2053-11:2003,
IEC p2058-21:2008

transformers series of series of
standards) standards)
Electromechanical,
active energy directly Riople control Static, DC energy, Planned: Planned:
connected, Fr):ceivers directly connected, LPIT operated LPIT operated
clapses6-5—+—2 classes 0,5, 1 meters meters
IEC 62054-11:2004 | |£¢ 62053-41 — IEC 62053-xx IEC62063-xx

Stati¢, active energy

directly connected, and
transflormer operated,
dlasses 1, 2

IEC $2053-21:2020,
IEC 62058-31:2008,

Time switches

IEC 62054-21:2004

Statiq, active energy,
transflormer operated,
classed 0,1S, 0,2S, 0,5S
IEC $2053-22:2020,
IEC p2058-31:2008

Static| reactive energy
directly connected, and
transflormer operated,
dlasses 2, 3

IEC p2053-23:2020

Static| reactive energy

directly connected, and

transflormer operated,
classeq 0,5 S, 1S, 1, 2, 3

IEC p2053-24:2020

Stati¢, active energy
dire¢tly connected,
prepayment
dlasses 1, 2

IEC p2055-31:2005,

This pafrt of IEC-62052 is to be used with relevant parts of the IEC 62052, IEC 62053, IEQ 62058

IEC 62053-11:2003,

IEC 62053-21:2020,

IEC 62053-22:2020,

IEC 62053-23:2020,

tests and test conditions — Part 31: Product safety requirements

and tests

Electricity metering equipment (AC) — Particular requirements —
Part 11: Electromechanical meters for active energy (classes

0,5, 1 and 2)

Electricity metering equipment — Particular requirements —
Part 21: Static meters for AC active energy (classes 1 and 2)

Electricity metering equipment — Particular requirements —
Part 22: Static meters for AC active energy (classes 0,1S, 0,2S

and 0,5S)

Electricity metering equipment — Particular requirements —
Part 23: Static meters for reactive energy (classes 2 and 3)
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Electricity metering equipment— Particular requirements —
Part 24: Static meters for fundamental component reactive
energy (classes 0,5S, 1S, 1, 2 and 3)

Electricity metering equipment— Particular requirements —
Part 41: Static meters for direct current energy (classes 0,5 and

1)
Electricity metering — Payment systems — Part 31: Particular

requirements — Static payment meters for active energy (classes
1 and 2)

Electricity metering data exchange — The DLMS/COSEM suite —
Part 6-1: Object ldentification System (OBIS)

IEC 62056-6-2:2017,

IEC 62057-1: —,

IEC 62058-11:2008,

IEC 62058-21:2008,

IEC 62058-31:2008,

IEC 62059-11:2002,

IEC 62059-21:2002,

IEC 62059-32-1:2011,

Electricity metering data exchange — The DLMS/COSEN\s$uite —
Part 6-2: COSEM interface classes

Test equipment, techniques and procedures for electrical lenergy
meters — Part 1: Stationary Meter Test Units (MTU)

Electricity metering equipment (AC) — Acceptance inspection —
Part 11: General acceptance inspection methods

Electricity metering equipment (AC) = Acceptance inspectjon —
Part 21: Particular requirements for electromechanical meters
for active energy (classes 0,5, 1.and 2)

Electricity metering equipment (AC) — Acceptance inspection —
Part 31: Particular requirenrents for static meters for active
energy (classes 0,2 S, 046 S, 1 and 2)

Electricity metering equipment — Dependability — Part 11:
General concepts

Electricity metering equipment — Dependability — Part 21:
Collection of meter dependability data from the field

Electricity-metering equipment — Dependability — Part 32-1:
Durability)— Testing of the stability of metrological
characteristics by applying elevated temperature

This dgcument is intended {o'be used in conjunction with the appropriate part of IEC 62053 for

the typé of equipment under‘consideration.

The tegt levels are regarded as minimum values for the proper functioning of the metef under
normal|working eoenditions. For special application, other test levels may be used gnd are

subject|to an agreement between the manufacturer and the purchaser.
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ELECTRICITY METERING EQUIPMENT -
GENERAL REQUIREMENTS, TESTS AND TEST CONDITIONS -

Part 11: Metering equipment

opriate
conditipns for type testing of AC and DC electricity meters. This document details fongtional,
mechanical, electrical and marking requirements, test methods, and test conditions, including
immunify to external influences covering electromagnetic and climatic environments.

NOTE 1| For other general requirements, such as safety, dependability, etc., see the~relevant IEC $2052 or
IEC 620949 standards. For accuracy requirements and other requirements specific to clas§-indices, see the|relevant
IEC 62043 standards.

This ddcument applies to electricity metering equipment designed to:

e measure and control electrical energy on electrical networks (mains) with voltage up to
1 000 V AC, or 1 500 V DC;

NOTE 2 | For AC electricity meters, the voltage mentioned above is.the line-to-neutral voltage derived fron| nominal
voltages| See IEC 62052-31:2015, Table 7.

NOTE 3 | For meters designed for operation with LPITs, only thie'metering unit is considered a low voltage gevice. If
the LPITE are rated for voltages exceeding 1 000 V AC, or»1 500 V DC, the combination of the metering|unit and
LPITs is jnot a low voltage device.

e have all functional elements, including*add-on modules, enclosed in, or forming a single
meter case with exception of indigating displays;

o pperate with integrated displays’(electromechanical or static meters);

e pperate with detached indicating displays, or without an indicating display (static|meters
pnly);

e pe installed in a spegified matching sockets or racks;

e pptionally, provide)additional functions other than those for measurement of electrical
energy.

Meters|designedifor operation with Low Power Instrument Transformers (LPITs as defined in
the IEC 61869 series) may be tested for compliance with this document and the rglevant
IEC 62053 series documents only if such meters and their LPITs are tested together as directly
connecfted’meters.

NOTE 4 Modern electricity meters typically contain additional functions such as measurement of voltage magnitude,
current magnitude, power, frequency, power factor, etc.; measurement of power quality parameters; load control
functions; delivery, time, test, accounting, and recording functions; data communication interfaces and associated
data security functions. The relevant standards for these functions may apply in addition to the requirements of this
document. However, the requirements for such functions are outside the scope of this document.

NOTE 5 Product requirements for Power Metering and Monitoring Devices (PMDs) and measurement functions such
as voltage magnitude, current magnitude, power, frequency, etc., are covered in IEC 61557-12. However, devices
compliant with IEC 61557-12 are not intended to be used as billing meters unless they are also compliant with
IEC 62052-11 and one or more relevant IEC 62053-xx particular requirements (accuracy class) standard.

NOTE 6 Product requirements for Power Quality Instruments (PQls) are covered in IEC 62586-1. Requirements for
power quality measurement techniques (functions) are covered in IEC 61000-4-30. Requirements for testing of the
power quality measurement functions are covered in IEC 62586-2.
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NOTE 7 The IEC TC13 strives to consider EMC phenomena that may occur in practice in meter installations and to
amend its standards to ensure that an appropriate level of electromagnetic compatibility is specified for electricity
metering equipment. To this end, IEC TC13 cooperates with the relevant IEC technical committees to characterize
electromagnetic phenomena, to define emission limits, immunity levels and immunity verification methods based on
which the appropriate test methods and requirements can be developed in the TC13 electricity metering equipment
standards.

This document is also applicable to auxiliary input and output circuits, operation indicators, and
test outputs of equipment for electrical energy measurement.

NOTE 8 Some examples include pulse inputs and outputs, control inputs and outputs, and energy test outputs.

This document also covers the common aspects of accuracy testing such as reference
conditions, repeatability and measurement of uncertainty

This dgcument does not apply to:

o meters for which the voltage line-to-neutral derived from nominal voltages.exceeds {1 000 V
AC|[or 1500V DC;

e mefers intended for connection with low power instrument transformers (LPITs as fefined
in the IEC 61869 series of standards) when tested without such transformers;

o mefering systems comprising multiple devices (except of LPITs) physically remote from one
another;

e porf{able meters;

NOTE 9 | Portable meters are meters that are not permanently conngcted.
o mefers used in rolling stock, vehicles, ships and:airplanes;
e labgratory and meter test equipment;

o refdrence standard meters;

NOTE 1 Nominal values, accuracy classes, regiifements and test methods for reference standard me¢ters are
specified in IEC 62057-1: —.

. datlinterfaces to the register of the meter;
e mafching sockets or racks used for installation of electricity metering equipment;

e any|additional functions provided in electrical energy meters.

This document does noticover measures for the detection and prevention of fraudulent ajtempts
to compromise a meter’s performance (tampering).

NOTE 11 Nevertheléss, specific tampering detection and prevention requirements, and test methods, as|relevant
for a parficular market are subject to agreement between the manufacturer and the purchaser.

NOTE 13 Speeifying requirements and test methods for fraud detection and prevention would be counterprpductive,
as such $pegifications would provide guidance for potential fraudsters.

NOTE 13 There are many types of meter tampering reported from various markets; therefore, designing meters to
detect and prevent all types of tampering could lead to unjustified increase in costs of meter design, verification and
validation.

NOTE 14 Billing systems, such as smart metering systems, are capable of detecting irregular consumption patterns
and irregular network losses which enable discovery of suspected meter tampering.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60038:2009, /IEC standard voltages
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IEC 60068-2-1:2007, Environmental testing — Part 2-1: Tests — Tests A: Cold

IEC 60068-2-2:2007, Basic environmental testing procedures — Part 2-2: Tests — Tests B: Dry
heat

IEC 60068-2-5:2018, Environmental testing — Part 2-5: Tests — Test S: Simulated solar radiation
at ground level and guidance for solar radiation testing and weathering

IEC 60068-2-6:2007, Environmental testing — Part 2: Tests — Test Fc: Vibration (sinusoidal)

IEC 60068-2-27:2008, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock

IEC 60068-2-30:2005, Environmental testing — Part 2-30: Tests — Test Db: Damp-heal, cyclic
(12 h +[12 h cycle)

IEC 60881-1:1982, Analogue signals for process control systems — Part 1: Direct current|signals

IEC 60404-5:2015, Magnetic materials — Part 5: Permanent magnet (magnetically hard)
materigls — Methods of measurement of magnetic properties

IEC 60404-8-1:2015, Magnetic materials — Part 8-1: Specifications for individual matgrials —
Magnetically hard materials

IEC 60404-8-4:2013, Magnetic materials — Part 8-4.; Specifications for individual materials —
Cold-rdlled non-oriented electrical steel strip and sheet delivered in the fully-processed|state

IEC 60664-1:2007, Insulation coordination foréquipment within low-voltage systems —|Part 1:
Principles, requirements and tests

IEC 60721-1:1990, Classification of~environmental conditions — Part 1: Environmental
paramagters and their severities

IEC 60947-1:2007, Low-voltage switchgear and controlgear — Part 1: General rules
IEC 60947-1:2007/AMD1:2010
IEC 60947-1:2007/AMD2:2014

IEC 61000-4-2:20085\ - Electromagnetic compatibility (EMC) - Part 4-2: Testing and
measuffement teebniques — Electrostatic discharge immunity test

IEC 61000-4-3:2006, Electromagnetic compatibility (EMC) - Part 4-3: Testing and
measufement techniques — Radiated, radio-frequency, electromagnetic field immunity test
IEC 61000-4-3:2006/AMD1:2007

IEC 61000-4-3:2006/AMD2:2010

IEC 61000-4-4:2012, Electromagnetic compatibility (EMC) — Part 4-4: Testing and
measurement techniques — Electrical fast transient/burst immunity test

IEC 61000-4-5:2017, Electromagnetic compatibility (EMC) — Part 4-5: Testing and
measurement techniques — Surge immunity test

IEC 61000-4-6:2013, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Immunity to conducted disturbances, induced by radio-frequency fields

IEC 61000-4-8:2009, Electromagnetic compatibility (EMC) - Part 4-8: Testing and
measurement techniques — Power frequency magnetic field immunity test
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IEC 61000-4-11:2020, Electromagnetic compatibility (EMC) - Part 4-11: Testing and
measurement techniques — Voltage dips, short interruptions and voltage variations immunity
tests for equipment with input current up to 16 A per phase

IEC 61000-4-12:2017, Electromagnetic compatibility (EMC) - Part 4-12: Testing and
measurement techniques — Ring wave immunity test

IEC 61000-4-18:2019, Electromagnetic compatibility (EMC) - Part 4-18: Testing and
measurement techniques — Damped oscillatory wave immunity test

IEC 61000-4-19:2014, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
technigues—TFestfor+mmunitytoconducteddifferential-mode—disturbances—and-stgrglling in

the frequency range 2 kHz to 150 kHz at AC power ports

2y
(=2

IEC 61000-4-20:2010, Electromagnetic compatibility (EMC) — Part 4-20;° Testing and
measufement techniques — Emission and immunity testing in transverse electremagneti¢ (TEM)
wavegyides

IEC 61000-4-29:2000, Electromagnetic compatibility (EMC) - Rart 4-29: Testing and
measufement techniques — Voltage dips, short interruptions and voltage variations on DIC input
power port immunity tests

IEC 61869-3:2011, Instrument transformers — Part 3: Additional requirements for inductive
voltage| transformers

IEC 62052-31:2015, Electricity metering equipment(AC) — General requirements, tests and test
conditipns — Part 31: Product safety requirements,and tests

IEC 62054-21:2004, Electricity metering equipment (AC) — Tariff and load control — Rart 21:
Particufar requirements for time switches

IEC 62056-6-1:2017, Electricity metering data exchange — The DLMS/COSEM suite — Part 6-1:
Object |dentification System (OBIS)

IEC 62056-6-2:2017, Electricity metering data exchange — The DLMS/COSEM suite — Part 6-2:
COSEM interface class€s

IEC 62057-1:Test. equipment, techniques and procedures for electrical energy meters —|Part 1:
Stationpry Meter.Test Units (MTU)

IEC 629059432-1:2011, Electricity metering equipment — Dependability — Part 32-1: Durability —
Testing ofthe stability of metrological characteristics by applying elevated temperature

IEC GUIDE 98-3, Uncertainty of measurement — Part 3: Guide to the expression of uncertainty
in measurement (GUM:1995)

CISPR 32:2015, Electromagnetic compatibility of multimedia equipment — Emission
requirements

JCGM 100:2008, Evaluation of measurement data — Guide to the expression of uncertainty in
measurement. (GUM 1995 with minor corrections)

EN 10027-1:2016, Designation systems for steels — Part 1: Steel names
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3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia website: http://www.electropedia.org/
e |SO Online Browsing Platform website: http://www.iso.org/obp

NOTE Expression of the performance of electrical and electronic measuring equipment has been taken from
IEC 60359

3.1 eneral definitions

3.11

electrgmechanical meter
meter ip which currents in fixed coils react with the currents induced in thé |conducting moving
elemenit, generally (a) disk(s), which causes their movement proportiofial“to the energly to be
measufed

3.1.2
static meter
meter in which currents and voltages act on solid state felectronic) elements to produce an
output proportional to the energy to be measured

3.1.3
watt-htur meter

active pnergy meter
instrument intended to measure active energy.by integrating active power with respect {o time

[SOURECE: IEC 60050-300:2001, 313-06-04]

3.1.4
var-hour meter

reactivie energy meter
instrument intended to measure reactive energy by integrating reactive power with regpect to
time

[SOUR[CE: IEC 60050-300:2001, 313-06-02]

3.1.5

multi-gnergy, 'meter

meter\?rhich, in a single case, measures two or more types of electrical energy (watt-hopr, var-
hour, VIA-hou+)

3.1.6

multi-function meter

meter which, in a single case, incorporates other functions in addition to the energy
measurement functions

Note 1 to entry: Multi-function meters may include: maximum demand indicator, time switches, ripple control or
radio receivers, pulse output devices, power monitoring functions, power quality functions, input-output control
functions, communication function, etc.

3.1.7

multi-rate meter

energy meter provided with multiple registers, each becoming operative as defined by a tariff
schedule


http://www.electropedia.org/
http://www.iso.org/obp
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Note 1 to entry: A tariff schedule could be held in the meter, operated on a time basis or a consumption basis, or
by external control signals.

[SOURCE: IEC 60050-300:2001, 313-06-09, modified to be better adapted to metering and
note added]

3.1.8

directly connected meter

meter intended to be connected directly to the circuit(s) being measured, without use of external
instrument transformer(s)

3.1.9

transfqrmeroperated meter
meter‘intended to be connected to the circuit(s) being measured with the use of_gxternal
instrument transformer(s)

3.1.10
bidiredtional meter
meter measuring energy flow in both directions

Note 1 tq entry: for instance, energy received at the measuring point (for example import) and energy supplied at
the samd measuring point (for example, export).

3.1.11
referernce standard
refererjce meter

meter Used to measure the unit of electrical energy, designed and operated to obtain the highest
accurag¢y and stability in a controlled laboratory..environment and traceable to natipnal or
international primary standards

[SOUR[LE: IEC 62057-1: —, 3.1.7]

3.1.12
meter {ype for electromechanicalimeter

meter design, manufactured by one manufacturer, having:

a) simjlar metrological properties;

b) thelsame uniform canstruction of parts determining these properties;
c) the[same ratio of the maximum current to the nominal current;

d) the|same number of ampere-turns for the current winding at nominal current and the same
number of turns per volt for the voltage winding at nominal voltage.

Note 1 tq entry: ) The type may have several values of nominal current and nominal voltage.

Note 2 td—entr—Meters—are—desighrated—by—the—manufacturer—by—ene—ermere—groups—oftetters—er—numbers, or a

combination of letters and numbers. Each type has one designation only.

Note 3 to entry: The type is represented by the sample meter(s) intended for the type tests, in which characteristics
(nominal current and nominal voltage) are chosen from the values given in the tables proposed by the manufacturer.

Note 4 to entry: Where the number of ampere-turns would lead to a number of turns other than a whole number,
the product of the number of turns of the windings by the value of the nominal current may differ from that of the
sample meter(s) representative of the type.

It is advisable to choose the next number immediately above or below in order to have whole numbers of turns.

For this reason only, the number of turns per volt of the voltage windings may differ, but by no more than 20 % from
that of the sample meters representative of the type.

Note 5 to entry: The ratio of the highest to the lowest basic speed of the rotors of each of the meters of the same
type shall not exceed 1,5.
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3.1.13

meter type for static meter
meter design, including the indicating display, if supported, having:

a) sim
b) the

ilar metrological properties;
same uniform construction of parts determining these properties.

Note 1 to entry: The type may have several values of nominal current and nominal voltage.

Note 2 to entry:

combination of letters and numbers. Each type has one designation only.

Note 3 to entry:

Meters are designated by the manufacturer by one or more groups of letters or numbers, or a

The type is represented by the sample meter(s) intended for the type tests, whose characteristics

(nominal currentand-roninat vu:tcxyc) arechosermfromthe-vatues yivcll im-the-tabtesproposed by the-mamgfacturer.
3.1.14

active power

active power at any single sinusoidal frequency component of a periodic sighal in a(single-
phase ¢ircuit is defined as the product of the RMS values of current and voltage and thelcosine
of the phase angle between them, where the phase angle is the angle of the,Voltage signgl vector
with respect to the current signal vector

Note 1 tq entry: Under sinusoidal conditions, the active power is the real part,ofithe complex power.

Note 2 tq entry: The active power of a non-sinusoidal periodic signal is the’algebraic sum of the active power of the
sinusoidal frequency components.

Note 3 tq entry: The coherent Sl unit for active power is the watt, Wk

3.1.15

active pnergy

time infegral of the active power as defined in;3:1.14

Note 1 t¢ entry: The coherent Sl unit of active energy is joule, J. Another unit is watt hour. Its multiple| kilowatt
hour, kWh, is commonly used for billing consumets’ of electric energy and is therefore indicated on electric energy
meters.

3.1.16

reactivie power

var

reactivé power at any single' sinusoidal frequency component of a periodic signal in a|single-
phase gircuit is defined'as the product of the RMS values of current and voltage and the sine
of the phase angle between them, where the phase angle is the angle of the voltage signgl vector
with respect to the ctirrent signal vector

Note 1 tq entry:«~In"TC 13 standards for reactive energy the reactive power and energy are defined for funflamental
frequencly only.

Note 2 t meter is

expected to meet requirements of the relevant accuracy class standard.

Note 3 to entry: The coherent Sl unit for reactive power is voltampere, VA. The special unit var and its symbol var

are also

3.1.17
reactiv

used.

e energy in a single-phase circuit

integral of the reactive power as defined in 3.1.16

Note 1 to entry: The coherent Sl unit of reactive energy is var hour.

3.1.18

operator
service person responsible for operation and maintenance of metering equipment and, when

applica

ble, the provision of necessary safety related information to the user
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[SOURCE: IEC 62052-31:2015, 3.5.22]

3.1.19

rated value
value of a quantity used for specification purposes, established for a specified set of operating
conditions of a component, device, equipment, or system

[SOURCE: IEC 60050-151:2001, 151-16-08]

3.1.20

nominal value

value ofe—guanrtityusedtedesignateandidentifyacomponent—device—equipment—ersystem

Note 1 tq entry: The nominal value is generally a rounded value.

[SOUREE: IEC 60050-151:2001, 151-16-09]

3.1.21

refererjce value

specifigd value of one influence quantity considered in the referenee ‘eonditions

[SOUREE: IEC 60050-300:2001, 311-07-01]

3.1.22

polyphlase system

m-phasge system

set of n interrelated sinusoidal integral quantities- of the same kind, where m is an [integer
greater|than one, all quantities having the same-period but usually different phases

Note 1 tq entry: Polyphase systems of voltages,-electric currents and linked fluxes are commonly used.

Note 2 tp entry: The qualifiers two-phase, three-phase, four-phase, six-phase and twelve-phase are |used for
m =2, 3,|4, 6, 12, respectively.

Note 3 t¢ entry: The concept of polyphase system can, under certain conditions, be extended to non-s|nusoidal
periodic puantities.

[SOUREE: IEC 60050-141:2004, 141-01-03]

3.1.23

meter ¢onnection-mode

meter ferminall wiring arrangement and configuration of the meter’'s metrological relevant
embedded software (firmware) parameters applicable to the measured service type

3.1.24

service type
number of phases and the number of wires for which the meter is suitable (for example, single-
phase two-wire, three-phase three-wire, three-phase four-wire)

3.1.25
power

DC

power in DC circuit is defined as the product of the mean value of DC current and the mean

value o

f DC voltage

Note 1 to entry: It is assumed that the DC voltage and current is constant over the integration period.
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3.2 Definitions related to the functional elements

3.21
measuring element
part of the meter which produces an output proportional to the energy

3.2.2
test output
output used for testing the meter

Note 1 to entry: A test output may be an optical pulse output, an electrical pulse output or a communication interface.

3.2.3
operation indicator
device which gives a visible signal of the operation of the meter

[SOURELE: IEC 60050-300:2001, 314-07-13]

3.24
pulse
wave that departs from an initial level for a limited duration of timeland ultimately returng to the
original level

3.2.5
pulse output
output for emitting pulses

3.2.6
opticall test output
optical [pulse output used for testing the meter

3.2.7
receiving head
scanniEg head
functiopal unit detecting the marks on the rotor of an electromechanical meter or dgtecting
signals|emitted by an optical test output of a static meter

3.2.8
pulse input
pulse ipput for receiving pulses

3.2.9

memoly.
element-which-stores-digital-information
3.2.10

non-volatile memory
memory which can retain information in the absence of power

3.2.11
indicating display
device that displays the measurement results

Note 1 to entry: An indicating display may also be used to display other relevant information.

[SOURCE: OIML R 46-1 / R46-2:2012, 2.1.12, modified to be better adapted to metering]
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3.2.12
integrated indicating display
indicating display integrated in the meter case

3.2.13

detached indicating display

DID

indicating display housed in its own enclosure (case) separate from the meter case, powered
by the meter and specified for use only with (a) designated meter type(s)

Note 1 to entry: A detached indicating display is not a stand-alone generic human machine interface device such
as a tablet, a laptop, or a general purpose industrial HMI device.

3.2.14
register
electromechanical or electronic device which stores and displays the informationirepresenting
the megsured energy

Note 1 tq entry: In static meters, the register comprises both memory and display.

Note 2 tq entry: A single display may be used with multiple electronic memories_to‘\form multiple registers

[SOURECE: IEC 60050-300:2001, 314-07-09]

3.2.15
mains
electridal network supplying the premises

3.2.16
mains gircuit
electrical circuit which is conductively connected to and energized directly from the mains

Note 1 tq entry: Voltage circuits intended to beyconnected to the secondary side of measuring voltage tranisformers
are clasged also as mains circuits.

3.2.17
non-mains circuit
electrical circuit not energized directly from the mains

Note 1 tq entry: This circuit.may be isolated by a transformer or supplied by a battery.

Note 2 tq entry: In this.document the terms "mains circuit" and "non-mains circuit’ are used, to avoid confujsion with
primary and secondary circuits of instrument transformers used with transformer operated meters.

[SOUREE:(IEC 62477-1:2012, 3.26, modified to be better adapted to metering and add{tional
informdtiofi-given in the notes.]

3.2.18

current circuit

internal connections of the meter and part of the measuring element through which flows the
current of the measured electrical circuit to which the meter is connected

Note 1 to entry: For transformer operated meters, "the measured electrical circuit to which the meter is connected"
is the secondary winding of the external current transformer(s).

3.2.19

voltage circuit

internal connections of the meter and part of the measuring element, and in some cases, part
of the meter’s power supply, energized with the voltage of the measured electrical circuit to
which the meter is connected
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Note 1 to entry: For transformer operated meters, "the measured electrical circuit to which the meter is connected"
is the secondary winding of the external voltage transformer(s).

3.2.20

auxiliary circuit

circuit other than the voltage circuits, current circuits or the auxiliary power supply circuit,
intended to be connected to (an) external device(s)

[SOURCE: IEC 62052-31:2015, 3.5.11, modified to be more precise and coherent with 3.2.18
and 3.2.19.]

3.2.21

meter’ sauxitiary power suppty circuit
internal connections of the meter, separate from the voltage circuits, energized fromrs¢parate
auxiliany supply via dedicated terminals

3.2.22
auxiliary supply
Ugorl,
electrical power supply source, other than the measured electrical circuit; energizing the meter’s

internal auxiliary power supply circuit via dedicated terminals

Note 1 td entry: Auxiliary power supply may be necessary if the voltage circuits become de-energized (for gxample,
network putage), but some functions of the meter are expected to operate (for example, communications, registration
of power|quality events); or to reduce power consumption in the voltage‘circuits in special applications.

Note 2 tg entry: Combinations of supply from voltage circuits and additional auxiliary power supply are also|possible.
Such applications are common with transformer operated meters‘ih substations or power plants.

[SOUREE: IEC 60688:2012, 3.1.4, modified — definition adapted to metering and notes added.]

3.2.23
auxiliafy device
device Internal or external to the meterintended to perform a particular function in addition] to the
energy|measurement functions

Note 1 t¢ entry: Some examples .include: clock, tariff / load / supply control switch, pulse input / output, data
exchangeg unit.

Note 2 tq entry: An auxiliarysdevice may be internal or external to a meter.

3.2.24
supply| control-switch
SCS
switch [nterhal to the meter intended to control the supply to the premises

Note 1 toentry: SCS comprises the contacts and the parts operating the contacts, and It may include a means for
manual operation.

Note 2 to entry: The supply control switch should not be confused with the supply side protection device that is
external to the meter and disconnects the supply in the case of an overcurrent fault.

[SOURCE: IEC 62052-31:2015, 3.7.2 modified: "internal to the meter" and "external to the
meter" added.]

3.2.25

load control switch

LCS

switch intended to control loads within the premises

Note 1 to entry: LCS comprises the contacts and the parts operating the contacts.

[SOURCE: IEC 62052-31:2015, 3.7.3]
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wer instrument transformer

arrangement, consisting of one or more current or voltage transformer(s) which may be
connected to transmitting systems and secondary converters, all intended to transmit a low
power analogue or digital output signal to measuring instruments, meters and protective or

control

devices or similar apparatus

EXAMPLE: An arrangement consisting of three current sensors, three voltage sensors connected to one merging
unit delivering one digital output is considered an LPIT.

Note 1 to entry: LPITs are commonly called non-conventional instrument transformers (NCIT).

Note 2 tg

[SOUR

33 D

3.31
port
any pa
environ

EXAMPLE See Annex E for examples of Equipment Under Test (EUT),

Note 1 tq entry: 1/O ports are input, output or bi-directional, measusement, control, or data ports.

Note 2 t
(function

Note 3 tq entry: In this document the protective earth port (if any) is considered as part of the power port.

[SOUR

3.3.2
enclos

entry: The output power produced by these devices is typically lower or equal to 1 VA.

CE: IEC 61869-6:2016, 3.1.601]

efinitions of meter ports

rticular interface of the specific device or system with the ‘external electrom
ment

entry: In this document, ports intended to be connected with earth potential for functional
Bl earth ports) are considered as 1/0O ports.

CE: IEC 61326-1:2012, 3.11]

ure port

agnetic

reasons

physicdl boundary of the meterthrough which electromagnetic fields may radiate or impinge

[SOUR

3.3.3
mains

CE: IEC 61326-1:2012, 2.3.6]

port

termingls of current and voltage circuits, including the neutral voltage terminal, of firectly

connecfed meters, and terminals of voltage circuits of transformer operated meters

3.3.4

current transformer port
terminals of current circuits of transformer operated meters

3.3.5
auxilia

ry power supply port

terminals of auxiliary power supply circuits of the meter

Note 1 to entry: The auxiliary power supply circuit of the meter can be a mains or non-mains circuit.

3.3.6
auxilia

ry port

terminals of a circuit other than the voltage measurement circuits, current measurement circuits
or the auxiliary power supply circuit, intended to be connected to (an) external device(s)
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3.3.7

HLV signal port

terminals of auxiliary input or output circuits and other non-mains auxiliary circuits rated for
voltages considered to be hazardous live

Note 1 to entry: For example, power line communication (PLC) terminals, tariff (rate) control inputs, control outputs
rated for operation with Hazardous Live Voltages (HLV).

3.3.8

ELV signal port

terminals of auxiliary input or output circuits, data communication circuits and other auxiliary
circuits rated for voltages that are not considered hazardous live

Note 1 td entry: For the purposes of this document, the ELV (Extra Low Voltage) values are specified in\|EC 62052~
31:2015 B.3; this definition includes PELV and SELYV circuits.

3.3.9
functignal earthing

functignal grounding (U.S.)
earthing a point or points in a system or in an installation or in equipment for purposels other
than elgctrical safety

[SOURECE: IEC 60050-195:1998/Amd1:2001, 195-01-13]

3.3.10
functignal earthing terminal
termingl in equipment for purposes of functional earthing

3.3.11
embedded software firmware identification
sequenice of characters that is inextricably Jinked to the embedded software (firmware)

Note 1 td entry: Software identification is usually realized as a version number, checksum, etc., and is vievable on
a meter gluring use.

[SOURCE: WELMEC Guide 7.2 issue 5, OIML D31:2008, 3.1.42]

3.4 Definitions of mechanical elements

3.41
indoor|meter

indoor|detached<ndicating display
meter qr detached indicating display intended for operation under normal climatic condifions in
a building ar in a meter cabinet

3.4.2
outdoor meter

outdoor detached indicating display

meter or detached indicating display intended for operation under extended climatic conditions

3.4.3

meter base

back of the meter by which it is generally fixed and to which are attached the measuring
elements, the terminals or the terminal block, and the cover

Note 1 to entry: For a flush-mounted meter, the meter base may include the sides of the case.

3.44

specified matching meter socket

base with jaws, test block style connectors, or other type of detachable connectors intended for
installation of socket-mounted metering equipment
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Note 1 to entry: This includes terminals for connection to the supply and load circuits; also appropriate secure fixing
and sealing arrangements.
Note 2 to entry: It may be a single-position socket for one meter or a multiple-position socket for two or more meters.

Note 3 to entry: This term only relates to metering equipment designed as a socket-mounted unit.

Note 4 to entry: Metering equipment can meet the relevant type testing requirements when it is properly installed
in any specified matching socket.

3.4.5
specified matching meter rack
mechanical part of the installation for plug-in of one or more meters with rack-mount housing

Note 1 tp entry: Racks with plugs for direct plug-in of rack-mount meters are common. Most racks|use the
standardjzed 19-inch rack system.

3.4.6
cover ¢f meter, <of detached indicating display>
enclosdre on the front of the meter or on the front of the detached indicating display,, made
either wholly of transparent material or opaque material provided with window(s) through which
the opgration indicator and the indicating display can be read

3.4.7
case of meter, <of detached indicating display>
comprises the base and the cover

Note 1 t¢ entry: When the case is closed, it provides protection_against certain external influences and, in any
direction| and protection against direct contact and spread of fire}

3.4.8
terminal block
supporf made of insulating material on which all or some of the terminals of the mqgter are
groupef together

3.4.9
terminal cover of meter, <of detached indicating display>
cover which conceals meter tefminals or terminals of detached indicating display, and, the ends
of the gxternal wires or cables connected to the terminals

Note 1 td entry: When the-meter is mounted in its normal working position and when the terminal cover is|in place,
it providgs protection in any-direction against direct contact with the meter terminals.

3.4.10
metrolpgy seal
specifi¢ securing measure which can be applied to an electricity meter to ensure its metrological
integrit

3.4.11

installation seal

specific securing measure which can be applied by an installer to ensure the integrity of the
meter installation

3.4.12

sealing

means intended to protect the meter against, and provide evidence of, any unauthorized
modification, readjustment, removal of parts, embedded software (firmware), etc.

Note 1 to entry: Sealing can be achieved by hardware, embedded software (firmware) or a combination of both.

[SOURCE: OIML D 31:2008, 3.1.18, modified to be better adapted to metering.]
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3.4.13

equipment

device

Note 1 to entry:

with functions related to electrical energy measurement and control

Some examples include electricity meters, payment meters, tariff and load control equipment. The

term "meter" is used in the text sometimes as a synonym of "metering equipment". A meter may include other
functions, in addition to the basic energy metering function.

3.4.14

permanently connected equipment
equipment that is electrically connected to a supply by means of a permanent connection which

can be detached only using a tool

[SOUREE: IEC 61010-1:2010, 3.1.2]

3.4.15

tool

externdl device, including keys and coins, used to aid a person to perform a‘mechanical f
[SOURELE: IEC 61010-1:2010, 3.1.5]

3.4.16

terminal

conductive part of a device, electric circuit or electric network, provided for connecti
device,| electric circuit or electric network to one or morg external conductors
[SOUREE: IEC 60050-151:2001, 151-12-12, modified'— Note omitted.]

3.4.17

meter ¢abinet

enclosdyre for housing metering equipment’and affording protection suitable for the ir
application

Note 1 tq entry: It may be fixed on a.wall, built in a wall recess or it may be free-standing and self-supp
may alsq accommodate elements of(the electrical installation, such as fuses, circuit breakers, or residug
devices.

3.4.18

packaging

products used for the.containment, protection, handling, delivery and preservation of th

from th

[SOUR

e manufacturer to the user or consumer

CE:(EC 62052-31:2015, 3.2.16]

3.5 Definitions retated to measurements

3.5.1

unction

ng that

tended

orting. It
| current

b meter

measurand
quantity subject to measurement

[SOURCE: IEC 60050-300:2001, 311-01-03]
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starting current

1.

st

for AC meters, the value of current at which the meter is required to start and continue to
register active electrical energy at cos(¢) = 1 (and in case of polyphase meters, with balanced
load) or reactive electrical energy at sin(¢) = 1 (inductive or capacitive, and in case of polyphase
meters, with balanced load);for DC meters, the value of current at which the meter is required

to start

and continue to register electrical energy

Note 1 to entry: The term "current" indicates RMS values unless otherwise specified.

3.5.3

minimym current

Imin
lowest

Note 1 td

[SOUR

3.5.4

nominal current

In
current

Note 1 td

3.5.5
maxim

Imax
highest
meet th

Note 1 td

[SOUR

3.5.6

nominal voltage

Un
voltage)

Note 1 td

current at which the meter accuracy requirements are specified

entry: The term "current" indicates RMS values unless otherwise specified.

CE: OIML R 46-1/ R46-2:2012, 2.2.3, modified to be better adapted to metering

in accordance with which the relevant performance. of the meter is fixed

entry: The term "current" indicates RMS values unless otherwise specified.

Um current

current the meter can carry contintiously and remain safe, and at which it pury
e accuracy requirements of the relevant standard

entry: The term "current" indicates RMS values unless otherwise specified.

CE: OIML R 46-1/ R46-2:2012, 2.2.5, modified to be better adapted to metering

in accordance with which the relevant performance of the meter is fixed

entry.) The term "voltage" indicates RMS values unless otherwise specified.

—

ports to

—

3.5.7

nominal frequency

Jn

frequency in accordance with which the relevant performance of the meter is fixed

3.5.8
specifi

ed measuring range

set of values of a measured quantity for which the error of a meter is intended to lie within
specified limits

3.5.9
accura

cy

quality which characterizes the ability of a measuring instrument (meter) to provide an indicated

value ¢

lose to a true value of the measurand
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Note 1 to entry: This term is used in the "true value" approach.

Note 2 to entry: Accuracy is better when the indicated value is closer to the corresponding true value.

[SOURCE: IEC 60050-300:2001, 311-06-08]

3.5.10

accuracy class
category of measuring instruments, all of which are intended to comply with a set of
specifications regarding accuracy

Note 1 to entry: In this document, the approximated measure of accuracy is the percentage error defined i

n3.5.12.

[SOUREE: IEC 60050-300:2001, 311-06-09, modified: "uncertainty" replaced by "accur
and notfe added.]

3.5.11

accuracy class index
conventional designation of the nominal accuracy class of the meter identifying the i

error li

Note 1 t
requirem|

Note 2 td
Note 3 td

condition
class) st

3.5.12

its

hcy

htrinsic

b entry: The limits of percentage error are defined for the various ‘kinds of meters in the particular

ent (accuracy class) standards.

entry: The reference conditions are defined in 7.1 in this dogument.

entry: The designation of meter "class" implies compliance/with the accuracy requirements at reference

s and in the presence of influence quantities, as defined in the relevant particular requirements (
hndards.

percentage error

percen

Note 1 td
that can
purchase

age error is given by the following formula:

g ="m=E 100 %

Ey

the percentage eryor;
the energy registered by the meter under test (EUT);
the true energy.

pccuracy

entry;<=Since the true value cannot be determined, it is approximated by a value with a stated urncertainty

be,traced to (reference) standard meters subject to an agreement between the manufacturer
r.&r'te national standards.

and the

3.5.13

repeatability
difference between the maximum measured percentage error value and the minimum measured
percentage error value of a number of test results, where the tests have been performed under
the same conditions of measurement, i.e.:

a) byt
b) byt

he same measurement procedure;
he same observer;

c) with the same measuring instruments, used under the same conditions;

d) in the same laboratory;

e) at relatively short intervals of time.

Note 1 to entry: These conditions are called repeatability conditions.
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Note 2 to entry: For example, the following three percentage errors are measured, under the above-mentioned
conditions: +0,08 %; +0,02 %; -0,13 %. The repeatability for those error measurements is equal to +0,08 % —
(- 0,13 %) = 0,21 %.

[SOURCE: IEC 60050-300:2001, 311-06-06, modified: note modified.]

3.5.14

uncertainty of measurement

parameter, associated with the result of a measurement, that characterizes the relative
dispersion of the values, expressed as a percentage, that could reasonably be attributed to the
measurand

Note 1 tqeniry: The parameter can he for example a standard deviation (or a given multiple of it) _or a half width
of an intgrval having a stated level of confidence. Various ways of obtaining uncertainty are defined in the\lEC Guide
98-3 (GUM:1995 / JCGM 100: 2008).

Note 2 tq entry: Uncertainty of measurement comprises, in general, many components. Some of these components
can be eyaluated from the statistical distribution of the results of a series of measurements and,can be characterized
by experfmental standard deviations. The other components, which can also be characterized by standard dgviations,
are evalyated from the assumed probability distributions based on experience or other information.

[SOURECE: IEC 60050-300:2001, 311-01-02, modified: Note 1 omitted]

3.5.15
durability of accuracy
ability 9f a meter to perform energy measurement functions.as-specified in the relevant agcuracy
class sfandards under given conditions of use and maintenance, until the end of its useful life

Note 1 tqd entry: A limiting state of an item may be characterized\by end of useful life, unsuitability or any gconomic
or technglogical reasons or other relevant factors.

[SOURLE: IEC 60050-192:2015/Amd. 1 2016,.192-01-21, modified to be better adapted to
meterir]g.]

3.5.16
meter start-up time
tstart-up
specifigd time, after which the.meter starts to register energy following the energizatign of its
voltage], current and, whenwapplicable, its auxiliary power supply circuits

3.5.17
normal use
operatipn, including'stand-by, according to the instructions for use or for the obvious irftended
purpose

Note 1 td entry' Normal use of electrical energy meters assumes correct |nsta|lat|on of all meter connectlo s, meter
cover, tg ) 3
commlssmnlng operations, when the meter connectlons covers and metrology seals may not yet be mstalled or may
be temporarily removed.

[SOURCE: IEC 61010-1:2010, 3.5.8]

3.6 Definitions related to external influences

3.6.1

influence quantity

any quantity of long duration which is not subject of the measurement and whose change affects
the metrological performance of the meter

Note 1 to entry: Influence quantities can originate from the measured system, the meter or the environment.

Note 2 to entry: For the purpose of this definition the term "meter" means a meter with its detached indicating
display, if specified.
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Note 3 to entry: The electromagnetic "influence quantities" and "disturbances" defined in this document are
considered together as "electromagnetic disturbances" in the context of the EU EMC Directive, which defines
"electromagnetic disturbance" as any electromagnetic phenomenon which may degrade the performance of
equipment. In addition, the EU MID Directive defines influence quantities and disturbances differently than in this
document.

Note 4 to entry: Current is a normal variation of the operating conditions of meters in the electrical distribution
system and not considered as an influence quantity.

[SOURCE: IEC 60050-300:2001, 311-06-01, modified to be better adapted to metering and to
make a distinction between short duration and long duration effects, see also the definition of
disturbance.]

3.6.2
disturliance
any quantity of short (transient) duration, which may affect the metrological performance of the
meter

Note 1 tq entry: Disturbances can originate from the measured system, the meter or the enyvironment.

Note 2 t¢ entry: For the purpose of this definition the term "meter" means a meter 'with its detached ipdicating
display, if specified.

3.6.3
critical change value
maximym amount of change allowed in the meter’s energy registers during disturbande tests
without|any current flowing in the meter’s current circuits.

The crifical change value (x) is derived from the followifg formula:

x=10"% x m XU, X L.

where

x ig the critical change value, in kWh\er kvarh;
m ig the number of measuring elements;

U, i9the nominal voltage, in volts;

Ihax 19 the maximum current, in’ amperes.

3.6.4

refererjce conditions
appropfiate set of influence quantities and performance characteristics, with reference values,
their tolerances and-ranges, with respect to which the intrinsic error is specified

[SOUREE: AEC 60050-300:2001, 311-06-02, modified to be better adapted to metering]

3.6.5
intrinsic error
percentage error of a measuring instrument when used under reference conditions

[SOURCE: IEC 60050-300:2001, 311-03-08, modified to be better adapted to metering and note
omitted.]

3.6.6

variation of error due to an influence quantity

difference between the percentage errors of the meter when only one influence quantity
assumes successively two specified values, one of them being the reference value

Note 1 to entry: The variation due to an influence quantity is relative to the intrinsic error.
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3.6.7
total distortion factor
ratio of the RMS value of the total distortion content to the RMS value of an alternating quantity

Note 1 to entry: The total distortion factor depends on the choice of the fundamental component. If it is not clear
from the context which one is used an indication should be given.

Note 2 to entry: The distortion factor is usually expressed as a percentage.

[SOURCE: IEC 60050-551:2001/Amd. 1:2017, 551-20-16]

3.6.8

refere;];m_tem.pﬂanue

ambienft temperature specified for reference conditions
3.6.9

mean temperature coefficient
ratio of[the variation of the percentage error to the change of temperaturewhich produg¢es this
variatign

3.6.10
rated dperating conditions
set of ppecified measuring ranges for performance characteristics and specified operating
ranges|for influence quantities, within which the variations, of_operating percentage errors of a
meter gre specified and determined

3.6.11
specified operating range
range pf values of a single influence quantity“which forms a part of the rated operating
conditigns

3.6.12
limit rgnge of operation
extreme conditions which an opeérating meter can withstand without damage and without
degradption of its metrological characteristics when it is subsequently operated under i{s rated
operatihg conditions

3.6.13
storage and transport_conditions
extreme conditionsswhich a non-operating meter can withstand without damage and without
degradption of jts¢metrological characteristics when it is subsequently operated under i{s rated
operatihg conditions

3.6.14
norma _WOI'KIng position
position of the meter defined by the manufacturer for normal service

3.6.15

thermal stability

thermal stability is reached when the change in percentage error as a consequence of thermal
effects during 20 min is less than 0,1 times the intrinsic error limit, corresponding to the relevant
accuracy class, for the measurement under consideration

3.6.16
common mode
simultaneous coupling to all lines versus the ground reference plane

[SOURCE: IEC 61000-4-4:2012, 3.1.5]
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3.6.17
interharmonic frequency
frequency which is a non-integer multiple of the reference fundamental frequency

Note 1 to entry: By extension from harmonic order, the interharmonic order is the ratio of an interharmonic frequency
to the fundamental frequency. This ratio is not an integer. (Recommended notation m).

Note 2 to entry: The term "interharmonics" replaces the term "sub-harmonics" used in previous edition of this
standard.

[SOURCE: IEC 60050-551:2001/Amd. 1:2017, 551-20-06, modified: notes added]

3.7 Definition of tests

3.71
type telst
procedpire according to which the series of tests is carried out on one meter of on a4 small
number of meters of the same type having identical characteristics, to verify that the respective
type of|meter complies with all the requirements of the relevant standards

3.8 Definitions related to electromechanical meters

3.8.1
rotor
moving| element of the meter upon which the magnetic fluxes-of fixed windings and of praking
elemenits act and which operates the register

3.8.2
driving element
working part of the meter which produces a torque by the action of its magnetic fluxes| on the
currentg induced in the moving element. It generally comprises electromagnets with their|control
devices

3.8.3
braking element
part of[the meter which produces a braking torque by the action of its magnetic flux|on the
currentp induced in the movingelement. It comprises one or more magnets and their agjusting
deviced

3.8.4
frame
part to|which arel affixed the driving elements, the rotor bearings, the register, usually the
braking element;"and sometimes the adjusting devices

3.8.5
basic speed

nominal speed of rotation of the rotor expressed in revolutions per minute when the meter is
under reference conditions and carries nominal current at unity power-factor

3.8.6

basic torque

nominal value of the torque to apply to the rotor to keep it from moving, when the meter is under
reference conditions and carries nominal current at unity power factor

3.8.7
vertical working position
position of the meter in which the shaft of the rotor is vertical
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Definitions related to meter marking and symbols

primary register
register of an instrument transformer-operated meter which takes into account the ratios of all
the transformers (voltage and current transformers) to which the meter is connected

C 2020

Note 1 to entry: The value of the energy on the primary side of the transformers is obtainable from the direct reading
of the register.

3.9.2

half-pr
registe
of the ¢

Note 1 td
the regis

3.9.3

second
registe
transfo

Note 1 td
the regis

3.94

namep
informg
measuf

Note 1 td
be printe

Note 2 td

3.9.5
dial
part of

Note 1 td

[SOUR

3.9.6
consta
readin

imary register
r of an instrument transformer-operated meter which takes into account either the

atio(s)

urrent transformer(s) or the ratio(s) of the voltage transformer(s), but not both

entry: The value of the energy on the primary side of the transformer(s) is obtainable from the r
er multiplied by an appropriate factor.

ary register
of an instrument transformer-operated meter which does notstake into acco
rmer ratio(s)

entry: The value of the energy on the primary side of the transformer(s) is obtainable from the r
er multiplied by an appropriate factor.

ate information
tion for the identification and installation af\the meter and for the interpretatior
ement results

entry:
d on the meter case.

entry: In the case of static metersy'some nameplate data may be shown on the display.

the indicating device carrying the scale or scales

entry: In general, the dial also carries other information characterizing the instrument.

CE: IEC 60050-311:2001, 314-01-03]

tC

ading of

unt the

pading of

of the

Nameplate data may be carried by -ainameplate placed inside or outside of the meter casge or may

duct of

factor for displays or registers of transformer operated meters, which is a prg

voltage

transformer ratio and current transformer ratio

Note 1 to entry: Constant C represents the factor to calculate primary energy value from energy value, which is
shown in meter display. The measured energy value must be multiplied by the constant C to get primary energy value.
Constant K (see 3.9.9) is the factor, considered already in displayed value; display shows primary value.

Note 2 to entry:

Examples are shown in table below:

Line U primary U secondary 1 primary I secondary C

1 1000V 100 V 1A 1A 10

2 100 V 100 V 600 A 1A 600

3 1000V 100 V 600 A 1A 6 000
4 100 V 100 V 1A 1A 1
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Note 3 to entry: Values for C placed on the meter nameplate, a separate label or in meter display

3.9.7

meter constant X for electromechanical meter

value expressing the relation between the energy registered by the meter and the corresponding
number of revolutions of the rotor

Note 1 to entry: The constant is expressed in either revolutions per kilowatt-hour (imp/kWh) resp. per kilovar-hour
(imp/kvarh) or watt-hours (Wh/imp) resp. var-hours (varh/imp) per revolution .

3.9.8

meter constant R for static watt-hour meters
value expressing the relation between the energy registered by the meter and the corresponding
value of the test output

Note 1 t¢ entry: The constant is expressed either impulses per kilowatt-hour (imp/kWh) resp( per kilgvar-hour
(imp/kvafh) or watt-hours (Wh/imp) resp. var-hours (varh/imp) per impulse.

3.9.9
transfqrmer ratio
K
ratio between the primary and secondary voltage multiplied by the“primary and seqondary
current|of the instrument transformer to which the meter is connécted

U I
K =22 P

Us Is
where
U, ig the primary voltage of the voltage transformer;
U; i the secondary voltage of the voltage\transformer;
Iy ig the primary current of the current\tfransformer;
I i the secondary current of the*current transformer.

4 Nominal electrical values

4.1 VYoltages
4.1.1 Nominal voltages

The nominal valtage(s) of a meter shall be equal to one or more of the nominal voltages listed
in Table 1.

Table 1 — Nominal voli

Meters for

Nominal values U, for AC meters

\Y

Nominal values U, for DC meters

\

Direct connection

100 - 110 - 120 — 208 — 220 — 230 -
240 — 277 — 347 — 380 — 400 — 415 -
480 — 600 — 690 — 1 000

(IEC 60038: 2009)

5-9-12 -24 -36 -48 -60

-96 -100 -110 -120 —-150

—-200 -220 -240 -300 -400

-500 -600 - 750- 800 -
1000 - 1500

Preferred values; other values may be
chosen (IEC 60038: 2009)

Connection through
voltage transformer(s)

57,7-63,5-100-110-115-120-200-230
(IEC 61869-3: 2011)

n/a
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4.1.2 Voltage ranges

The voltage ranges of a meter shall be at least equal to the voltage ranges listed in Table 2.

Table 2 — Voltage ranges

Specified operating range From 0,9 to 1,1 U,

Limit range of operation From0,0to 1,15 U, ®

a8 For AC meters, the maximum voltages under earth-fault conditions are specified
in 9.4.13; these voltages are considered as fault conditions (not normal operating
conditions).

NOTE 1 U, refers to each nominal voltage specified by the manufacturer and
selected from Table 1.

NOTE 2 In some countries, the limit range of operation could be extended beyend
the values shown in this Table, which are regarded as minimum values to guarantee
the proper functioning of the meter under normal working conditions. Foryspecial
applications, extended ranges of operation might be necessary and be subject to an
agreement between the manufacturer and the purchaser.

4.2 Currents
4.21 Nominal currents

The prgferred nominal current(s) of a meter shall be equal to one or more of the nominalcurrent
values Jisted in Table 3.

Table 3 — Preferred values of nominal currents

Nominal ¢urrent values I Nominal current values |
Meters for
for AC meters @ for DC meters
A A
5-10 -15 -20 -30 -40(-50 -
. . 1-'225-10 - 1520 — 30 — 40 — 50 80 -90 - 125 —-300 - 500
Direct cpnnection 63 — 80 — 100 — 125
- - - - Preferred values; other values may be
chosen
Connection through current
transforfner(s) 1-2-5 n/a
a8 Thelvalues of AAN2A for directly connected meters are for special applications.

For mefers/intended for operation with LPITs, the values in Table 3 for direct connectiop apply
to the primary ratings of the LPITs used with the meter.

NOTE Meters operating with external LPITs are sometimes specified for nominal current values greater than the
values in Table 3, e.g. common values to be considered are 160 A, 200 A, 250 A, 400 A, 500 A, 600 A, 630 A.

4.2.2 Starting current

The meter shall start and continue to register electrical energy at current value equal to the
starting current (/) value specified in the relevant accuracy class standard. Registration of

energy at current values lower than the starting current is permitted.

4.2.3 Minimum current

The meter shall meet its accuracy requirements at the minimum current (/,,,;,) value as specified
for the relevant accuracy class standard.
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There are no specified accuracy requirements for energy registration at current values lower
than the minimum current (/,,;,) value specified in the relevant accuracy class standard.
NOTE For special applications, the accuracy requirements between I, and I_, are subject to an agreement

between manufacturer and user.

n

4.2.4 Maximum current

The maximum current (/,,) for directly connected meters should be an integral multiple of the
nominal current (for example four times the nominal current).

When the meter is operated from (a) current transformer(s). attention is drawn to the need to
match fthe current range of the meter in relation to that of the secondary of the,|current
transfofmer(s). The maximum current (/,,,4) of the meter shall be at least 1,2 i |or|1,5 I

Maximym currents above 1,5 I, should be integer multiples of the nominal current4,,.

4.2.5 Current ranges

The cufrent range of a meter shall be at least equal to the current ranges listed in Table 4.

Table 4 — Current ranges

Specifigd operating range [ ~to ]

Limit range of operation 0to 7.

NOTE |Maximum short-term overcurrent conditions are specified'in 9.4.10; these currents are considered jas fault
conditigns (not normal operating conditions);

4.3 FKrequencies
4.3.1 Nominal frequencies

The ngminal frequencies for A€ meters (f,) shall be equal to at least one of the pominal
frequerjcies of 50 Hz or 60 Hz.

4.3.2 Frequency ranges

The frejquency range(s) of AC meters shall be at least equal to the frequency ranges ljsted in
Table §.

Table 5 - Frequency ranges

Frequency range f, =50 Hz f, =60 Hz

Specified operating range

From 49,0 Hz to 51,0 Hz From 58,8 Hz to 61,2 Hz
(f, £2 %)

Extended frequency ranges are subject to an
Other frequency ranges agreement between the manufacturer and the
purchaser.

4.4 Power consumption

The power consumption requirements in 4.4. apply to AC meters.

The power consumption requirements for DC meters are given in the relevant particular
accuracy class standards.
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The power consumption of a meter shall be determined at reference conditions given in 7.1 by
any suitable method. The maximum uncertainty of the measurement of the power consumption
shall not exceed 5 %.

The active and apparent power consumption for each voltage and current circuit measured at
nominal frequency and reference temperature shall not exceed the values shown in Table 6.

In case of meters specified for multiple values of nominal frequency, voltage or current, the
measurements shall be conducted using nominal values resulting in the worst case (highest)
power consumption of the meter.

Table6—Maxi .

Single- Two-phase ';i;;ese;
Meter circuit b c per phase
phase® a b e per|phase
TN ab,c

Voltage|circuit of single-function energy meters measured at nominal 2 W W b W
voltage with meter’s power supply circuit connected to the voltage
Voltage|circuit of multi-energy meters measured at nominal voltage 3w 25 W P W
with mejer’s power supply circuit connected to the voltage circuits; 15VA 12,5 VA 1D VA
Voltage|circuit of multi-function meters without auxiliary devices, 5 W 3,5W B W
measurg¢d at nominal voltage with meter’s power supply circuit i
connected to the voltage circuits; 25 VA 17,5 VA 16 VA

Voltage|circuits of multi-function meters with auxiliary devices,
measurg¢d at nominal voltage with meter’s power supply circuit
connected to the voltage circuits;

Auxiliary devices may include communication devices (stch as e o
telephome and radio transceivers, PLC), devices performing functions Not specified
not relajed to energy metering and billing (such as¢supply or load
control flevices, network analysis, harmonic analysis, power quality
analysiq), detached indicating displays, input-eutput modules, or other
accessdries;

Voltage|circuits measured at nominal veltage with meter powered by

3
auxiliary power supply; Not specified

Auxiliary power supply measured, at-nominal voltage of the auxiliary

!
power spupply; Not specified

Current|circuit of electromechanical meters, when measured at Class 0,5: 6 VA per phase;

nominallcurrent;
Class 1: 4 VA per phase;

Class 2: 2,5 VA per phase.

Current|circujt.@f-static meters, when measured at nominal current. For all classes: 1 VA per phase.
a8  For polyphase meters the burden is supposed to be evenly shared between the two or three phases supplied.
Sho higher than

specified but in no case shall exceed three times the allowed I|m|t for individual phase. However, the meter
shall continue to operate correctly.

In order to match voltage and current transformers to meters, the meter manufacturer shall state whether the
burden is inductive or capacitive (for transformer operated meters only).

Switching power supplies with peak power values higher than these specified values are permitted; the meter
manufacturer shall state whether the power supply burden is inductive or capacitive.

NOTE 1 The figures in Table 6 are mean values.
NOTE 2 The total power required is subject to an agreement between the manufacturer and the purchaser;

NOTE 3 The power consumption is subject to an agreement between the manufacturer and the purchaser. To
reduce the burden of voltage transformers, a common value is 0,5 VA per phase;

NOTE 4 The total power required is subject to an agreement between the manufacturer and the purchaser. A
common value is 10 VA per phase;
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5 Construction requirements

5.1 General

The meter shall comply with the safety requirements covered in IEC 62052-31:2015.

The construction safety requirements for detached

IEC 62052-31:2015, 13.1 ¢).

indicating displays are covered in

All parts which are subject to corrosion under normal working conditions shall be protected
effectively. Any protective coating shall not be liable to damage by ordinary handling nor

damag

due to aexnosure toair under normal workina conditions
A2 SHHe+to—aHuhRae o e WoRdHRg-6oRatHOERS-

The me¢ter case shall be so constructed and arranged that any non-permanent\defo

cannot
indicati
display

The mdter cover shall not be removable without the use of a tool.

The mdgchanical strength of the meter shall be tested with the tests specified in 5.2.

NOTE 1
agreeme

If an el
the me
meter i

If an el
then th
the me

If an e
require

specifigd LPITs connected.

Electridity meters designed to operate only with data communication interfaces and with

indicati
for indi

NOTE 2
applicati

p—oror tO—TAPO

prevent the satisfactory operation of the meter. In case of meters_with dg
hg displays, this requirement applies also to the enclosure of the detached ing

For meters for special use in corrosive atmospheres, additional mechanical requirements are subj
ht between the manufacturer and the purchaser (for examplé salt mist test according to IEC 60068

pctricity meter is designed to be installed in asspecified matching socket or a rag
chanical requirements apply to, and the miechanical tests shall be performed
nstalled in its specified matching socket.Qf’rack, as per the manufacturer’s instru

Ectricity meter is designed to be installed with a specified detached indicating
mechanical requirements applyito, and the mechanical tests shall be perfor
er and its specified detached.indicating display.

ectricity meter is designed to be installed with specified LPITs, then the mec
ments apply to, and the” mechanical tests shall be performed on, the meter

hg displaymay be also evaluated using this document. However, requirements sy
cating displays, integrated or detached, shall not apply to such meters.

National or regional requirements often require an indicating display on meters intended for legal n
RS«

mation
tached
icating

ect to an
-2-11).

k, then
on, the
ctions.

isplay,
ed on,

hanical
with its

put any
ecified

etrology

5.2 Mechanical tests

5.2.1

Shock test

The test shall be carried out according to IEC 60068-2-27: 2008, under the following conditions:

a) meter in non-operating condition, without the packing;

b) half-sine pulse;

c) peak acceleration: 30 g, (300 m/s2);

d) duration of the pulse: 18 ms.

After the test, the meter shall show no damage or change of the information and shall operate

correct

ly in accordance with the requirements of the relevant standard.
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Vibration test

The test shall be carried out according to IEC 60068-2-6: 2007, under the following conditions:

a) meter in non-operating condition, without the packing;

b) freq
c) tran

uency range: 10 Hz to 150 Hz;
sition frequency: 60 Hz;

d) /<60 Hz, constant amplitude of movement 0,075 mm;

e) /> 60 Hz, constant acceleration 9,8 m/s2 (1 g);

f) single point control;

g) number of sweep cycles per axis: 10.

NOTE

0 sweep cycles = 75 min.

After the test, the meter shall show no damage or change of the information iand shall

correct

53

If the ¢
display

These
breakin

54 1

The m4g
10.5.2
voltage]
operate
auxilian

IEC 62

y in accordance with the requirements of the relevant standard.

Vindow

pver is not transparent, one or more windows shall be proyided for reading the ing
and observation of the operation indicator.

wvindows shall be of transparent material which cannot be removed undamaged
g the seal(s). This requirement also applies to detached indicating displays.

[erminals — Terminal block(s) — Protective conductor terminal

terial of which the terminal block is made shall be capable of passing the tests ¢

circuits of directly connected .meters, terminals of voltage circuits of tran

d meters, terminals of current Circuits of transformer operated meters, and term
y power supply circuits.

The protective conductor terminal, if present, shall meet the requirements given in 6.4
D52-31:2015.
bealing provisions

55 3
5.5.1

The me
covers,

General

ter shiall be designed in a way that allows sealing of the meter case, the meter t
and’ the relevant metrological configuration parameters which influen

bperate

icating

without

iven in

pf IEC 62052-31:2015. This requirement applies to terminals of combined currg¢nt and

sformer
nals of

.2.3 of

erminal
ce the

measul

emeént results.

If the meter is installed in a meter cabinet that is sealed, the terminal covers do not need to be

sealed

(see 5.5.3.1).

When the meter has been installed according to the installation instructions, regardless of the
solution used to implement sealing, it shall be visually evident if the sealing has been tampered

with.

5.5.2

Meter case

The meter case shall have a means for applying a metrology seal in such a way that the internal
parts of the meter are accessible only after breaking the sealing mechanism.
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The meter case may be designed in such a way that it cannot be opened after the meter is
manufactured. A seal is not required if the meter case cannot be opened without damaging it to
such an extent that the attempt is clearly visible, and the meter case cannot be reused.

5.5.3
5.5.3.1

Meter terminals

General

The terminals of a meter shall be protected against tampering using sealable terminal covers,
or by installing the meter in a sealable electrical cabinet.

5.5.3.2

Sealing of installation cabinet

Meters
considg
covers,

NOTE 1
cabinet g
seal of tH

5.5.3.3

The ter|
a termi

Access|
cover(s

This re
measu

NOTE 1
detached

NOTE 2
be seale

The ter
length

red to meet the requirement for terminal sealing provisions without sealablé t

he terminals of a meter installed in a sealed electrical cabinet are protected_ against tamperin
nd its seal. In this case, the access to the meter terminals is not possible without'breaking the in
e electrical cabinet.

Sealing of terminal covers

to the meter terminals shall not be possible without breaking the seal(s) of the t

).

quirement applies to the terminal cover(s) for the terminals of current and
ing circuits, and the terminals of auxiliary power supply circuits.

display terminals) or covers (for example covers protecting access to configuration switches).

Terminal covers are sometimes.applied for reasons of electrical safety, however in this case they
.

when the terminal cover'is installed.

5.5.4

The en
seal in

Sealing)of detached indicating displays

specified by the manufacturer for installation in sealable electrical cabingts are

erminal

g by the
ttallation

minals of meters specified for installation without a sealable electrical cabinet shall have
hal cover(s) which can be sealed independently of the-meter case and the meten cover.

erminal

voltage

Local metrological regulations may~require additional seals to be provided for other terminjals (e.g.

need not

minal cover shall enclose the meter terminals, the conductor fixing screws and, a suitable
pf the external conductors and their insulation. No conductive material shall be exposed

closurée (case) of a detached indicating display shall have means for applying a mgtrology
SuEh a way that the internal parts of the detached indicating display are accessiq)le only

after br

eaking the sealing mechanism.

All seals are not required if the enclosure of the detached indicating display cannot be opened
without damaging it to such an extent that the attempt is clearly visible, and the enclosure

cannot

be reused.

The connection terminals of the detached indicating display cable, both at the meter and at the
detached indicating display, shall have means for being sealed with an installation seal.

5.5.5

Sealing of LPIT connections

The connection terminals of the LPIT cables, both at the meter and at the LPIT end, shall have

means

for being sealed with a metrology seal.
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Sealing of meter configuration

The meter and its detached indicating display, if present, shall have means for securing of all
metrologically relevant parameters by means of (a) metrology seal(s). The securing means may
comprise a hardware seal capable of providing sufficient evidence of unauthorized intervention,
or an embedded software (firmware) cryptographic seal, or both.

5.6 Display of measured values

5.6.1

General

These requirements are applicable to meters with or without indicating displays.

The priLcipaI unit for the measured values shall be the watt-hour (Wh), var-hour (varh

amperg
the me

Each re¢gister shall be able to record starting from zero, for a minimum of 4-000 h, the

corresp
or zero|
and su
the ma

It shall
during

NOTE 1

For ele
continu
division
same r¢
differer

The up

5.6.2

The me
interfad

5.6.3
5.6.3.1

-hour (VAh), kilowatt-hour (kWh), kilovar-hour (kvarh), kilovolt-ampere-haup "k
jawatt-hour (MWh), megavar-hour (Mvarh), megavolt-ampere-hour (MV.AhY:

onding to maximum current at nominal voltage and unity power-factor for active
power factor for reactive energy. In meters intended for applications in powe
pstations, the value of 1 500 h may be used, and is subjecCt,to an agreement b
nufacturer and the purchaser.

be impossible to reset the register of the cumulative total for each electrical ener
hormal use.

he regular rollover of the register is not considered as ‘a‘reset.
ctromechanical registers, register markings shall be indelible and easily readablg
ously rotating, the lowest values of the*drums shall be graduated and numbere
s, each division being subdivided. into ten parts, or any other arrangement ensu

pading accuracy. The drums which\indicate a decimal fraction of the unit shall be
tly when they are visible.

Hate rate of the energy register shall be documented in the user manual.

Meters without indicating displays

e(s).

Meters-with indicating displays

General

), volt-
Ah) or

energy
bnergy,
plants
etween

gy type

. When
1 in ten
ing the
marked

asurement results (value of the register) shall be available via a data communication

The measurement results shall be shown on an indicating display either continuously or on
demand.

When the meter is not energized, an electronic indicating display does not need to be readable.

In the case of multiple values presented by a single indicating display it shall be possible to

display

the content of all relevant registers.

When displaying the register content, the identification of each measured quantity and the

applica

ble tariff shall be possible.

NOTE For example, IEC 62056-6-1: 2017 specifies appropriate OBIS codes for this purpose.
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For indicating displays with automatic sequencing, each register content used for billing
purposes shall be displayed for a minimum of 5 s.

An electronic indicating display shall be provided with a test function for the purpose of
determining whether it is functioning correctly. This function shall be accessible during normal
use of the meter.

Every numerical element of an electronic indicating display shall be able to show all the
numbers from "zero" to "nine".

value tao bao cann

For testing purposes only, it shall be possible to increase the resolution in order to enable the
critical ghargevalteteobeseen-

5.6.3.2 Detached indicating display

A detaghed indicating display shall provide information sufficient to identify the meter t¢ which
it is copnected, in particular, the type and serial number of the meter.

The de¢tached indicating display shall be capable of showingc-the status of ifls data
commujnication connection with the meter. If the data communication ’connection betwg¢en the
meter gnd the detached indicating display is lost, the detached indicating display shall npt show
values which may be considered as valid and up-to-date measurement results. An indication of
an invglid meter reading may be used, such as "error" or,"n/a". Such indication of an|invalid
meter reading, if used, shall be described in the user manual.

NOTE The IEC 62056 DLMS/COSEM suite specifies appropriate standards for the data exchange between the
meter and the detached indication display. However, the use’of other standardized or proprietary commpnication
protocolq is also acceptable.

5.7 $torage of measured values

Followihg the disconnection of all external power sources to the meter, the amounts of electrical
energy|measured shall remain stored in the meter’'s memory for a period of at least 12 months
while the meter is powered down ‘@nd shall be available for reading once the meter ppwer is
restoref.

The mdasured values shall'be stored in the meter.

Conformity to 5.7 shallbe verified by a design examination.

NOTE National orregional requirements may contain provisions to guarantee access to the data storg¢d in the
meter’'s memory,

5.8 Il’ulse outputs

5.8.1 General

Pulse outputs shall be designed in such a way that electromagnetic influence quantities and
disturbances do not damage or substantially influence its operation.

Pulse outputs may be configurable to represent different measured quantities (for example such
as those listed in 5.6.1, or any other time-integrated quantities) if an indication is provided to
identify the quantity represented by the output pulses.

5.8.2 Optical test output
5.8.2.1 General characteristics

Static meters shall have an optical test output capable of being monitored with suitable testing
equipment.


https://iecnorm.com/api/?name=0ccd756d7071a2b5a64be782f32edf3a

- 44 — IEC 62052-11:2020 © |IEC 2020

The optical test output shall be located on the meter.

In case of meters designed to operate with a detached indicating display, a second optical test
output may be also located on the detached indicating display.

An optical test output shall be accessible when the meter is installed for normal operation.

NOTE In case of meters intended to be installed as completely enclosed within an electrical cabinet, the access to
the optical test output may be possible after opening of the electrical cabinet.

The test output pulses shall represent the total energy measured by the meter on all phases of
the electrical system. In addition, it may be configurable to represent per-phase energy values.

The opfical test output shall generate a number of pulses proportional to the measured gnergy.

Pulse |outputs generally may not produce periodic pulse sequencesi Therefore, the
manufdcturer shall state the necessary number of pulses to ensure a measuring accuragy of at
least +[1/10th of the class of the meter at the different test points.

The mgximum pulse frequency shall not exceed 2,5 kHz.
The unmodulated output pulses shall have the shape shown in Figure A.2.

The pylse transition time (rise time or fall time) is_the time of transition from ong state
to the qther state, including transient effects. The.transition time shall not exceed| 20 ps
(see Figure A.2).

5.8.2.2 Optical characteristics

The wgvelength of the radiated signals:for emitting systems shall be between 550 pm and
1 000 nm.

The opfical output in the meter shall)generate a signal with a radiation strength £+ over a fefined
reference surface (optically active area) at a distance of a; = 10 mm + 1 mm from the purface
of the meter, with the following limiting values:

ONjicondition: 50 uW/cm2 < E+ < 1 000 pW/cm?
OFK-condition: Et < 2 pW/cm?

See aldo Figure A.1.

5.8.2.3 Functional tests

The optical pulse output shall operate correctly with regards to the number of pulses emitted,
and the times gy and ¢ shall remain within their specified range. The functional tests of the
optical test output shall be carried out under reference conditions given in 7.1. The test
arrangement shall be according to Annex A.

An optimum pulse transmission is achieved when, under test conditions, the receiving head is
aligned with its optical axis on the optical pulse output.

The transition time given in Annex A, Figure A.2 shall be verified by a reference receiver diode
with 7, < 0,2 ps.
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5.8.3 Electrical pulse output
5.8.3.1 General characteristics

The meter may be equipped with electrical pulse outputs.

The meter may have a passive, externally powered pulse output(s). Such pulse outputs may be
used as meter test outputs, or to transmit pulses representing a finite energy quantity, to a

remote receiver (e.g. a tariff device).

Three types of pulse outputs are defined:

a) pul$e outputs class ATor long range fransmission (See Annex B,

b) pulge outputs class B for short range transmission (See Annex B);

c) pulg
The pu

The ol
Table H

e outputs for long distances according to IEC 60381-1:1982 (See Annex-C).

se output shall generate a number of pulses proportional to the measured enerdy.

tput pulse is characterized by two states: ON-state and ©FF-state, as defjned in
.1 and Table B.2. Each ON-state and each OFF-state is followed by a transient state

before feaching the other state.

When f{he meter is equipped with several pulse outputs-that have a common termi

commoln terminal shall be negative.

5.8.3.2 Electrical characteristics

hal this

The mhpin electrical characteristics of classA”7and class B electrical pulse outplts are

summafized in Annex B, Table B.1.

The mdin electrical characteristics of pulse outputs for long distances according to IEC 6

1982 afe summarized in Annex C, Table C.1.

5.8.3.3 Functional tests

The pulse output shall operate correctly with regards to the number of pulses emitted,
times ¢y and toeg shallremain within their specified range. The functional tests of the el

pulse outputs shall be‘earried out under reference conditions given in 7.1.

D381-1:

hnd the
ectrical

Class A and B glectrical pulse outputs shall fulfil the requirements of Annex B, Table B.2. The

arrangg¢mentsshall be according to Annex B, Figure B.3.

Electridal\pulse outputs for long distances according to IEC 60381-1:1982 shall f

Ifil the

requirements of Annex C, Table C.2. The arrangement shall be according to Annex C,

Figure C.2.

5.8.4 Operation indicator

Electromechanical meters do not need to be equipped with an operation indicator.

Solid state meters shall have an operation indicator.

The operation indicator is intended to show that the meter’s power supply circuit is energized.

An operation indicator shall be visible when the meter is installed for normal use.
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The operation indicator shall be located on the meter and on the detached indicating display, if
present.

NOTE In case of meters intended to be installed as completely enclosed within an electrical cabinet, the operation
indicator located on the meter is not visible when the electrical cabinet is closed. The operation indicator on the
detached indicating display (if present) remains visible.

The optical output may be configurable to operate as the operation indicator or as the test
output if an indication is provided to identify the active function of the optical output.

Alternatively, the indicating display may be used to provide (or be considered as) an indication
of meter operation.

5.9 Electrical pulse inputs
5.9.1 General characteristics

The mgter may have a passive or active two-wire, pulse input(s). Such pulse inputs may be
used td receive pulses, representing a finite energy quantity.

Inputs [shall be designed in such a way that electromagnetje influence quantities and
disturb@énces do not damage or substantially influence their operation.

5.9.2 Functional tests of electrical pulse inputs

The furjctional tests of the electrical pulse inputs shall be earried out under reference conditions
given in 7.1.

Pulse iphputs compatible with class A or class.B“outputs shall fulfil the requirements diven in
Annex B, Table B.3. The test arrangement shall be according to Annex B, Figure B.4.

Pulse ipputs compatible with pulse outputs for long distances according to IEC 6038141:1982
shall fylfil the requirements given in’Annex C, Table C.3. The test arrangement shall be
according to Annex C, Figure C.3,

5.10 Auxiliary power supply

In specjal applications meters may be powered either exclusively from an auxiliary power supply,
or from|both the voltagecircuits (measured mains) and from the auxiliary power supply

NOTE 1| The sourcef auxiliary power depends on the local installation, e.g. 24 V DC to 48 V DC is often used in
panel mgters integrated in power distribution switchboards; 48 V DC to 220 V DC is used in substation insfallations
where a pubstation*battery or an uninterruptible power supply (UPS) is available as the power source for aufomation,
protectiop and.monitoring equipment.

Where athree-ptrase meter poweredexciusivety from theauxitiary power suppty isimtended to
be used in billing applications, the manufacturer shall specify the auxiliary power supply
connection method(s) which ensure the meter operation when any one or two of its voltage
circuits (phases of the measured mains) are de-energized.

In addition, auxiliary power supply terminals of such meters shall be marked with symbol 14
from |IEC 62052-31:2015, Table 3 and shall be accompanied by appropriate information in the
installation instructions, such as "for billing operation: auxiliary power supply shall be
permanently energized" (see 9.4.5).

NOTE 2 In some countries, due to the national legal metrology regulations, an electricity meter used for billing is
always powered from its voltage circuits.
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Meters powered both from their voltage circuits and from the auxiliary power supply shall
automatically switch between these power sources in case either one becomes de-energized.
The manufacturer and the purchaser may agree which of the power sources becomes the
default supply when both are energized, and which one is considered the backup one. When
operating from the backup supply, the meter shall maintain its primary functions defined in 9.2;
however, the manufacturer and the purchaser may agree which of the other meter functions, if
any, should be maintained.

6 Meter marking and documentation

6.1 Meter accuracy class marking

A metef shall not be marked with an accuracy class index unless it meets all applicable.ag¢curacy
and pefformance requirements specified in the relevant accuracy class standard(s):

6.2 Meter marking

A metgr shall bear all of the markings required by local regulations.cJaddition, and if not
already| required by the local regulations, the meter shall also bear the following information as
applicaple:

a) manufacturer's name or trademark;

b) desjgnation of type (see e.g. 3.1.2, 3.1.13);

NOTE 1| Examples are "kWh meter", "kvarh meter", "energy meter",
receiver").

smart meter", "time switch", "ripple control

c) spagre for approval mark;
d) the|meter serial number and year of manufacture.

If the meter serial number is marked on.a‘plate fixed to the cover, the number shall plso be
maiked on the meter base.

In gddition, for static meters, the .serial number shall be stored in the meter’s non-volatile
meifnory, viewable on the indicating display (if present) and accessible via communication
porfs (if present).

Theg serial number of the detached indicating display shall be marked on a casq of the
detached indicating display, stored in its non-volatile memory, viewable on the indicating
disglay and accessible*via communication ports (if present on meter or on the dgtached
indicating display);

e) seryice type: these markings may be replaced by the graphical symbols given in 6.4.1,
Annex D, Table D.2. Meters which are configurable to support multiple service types, or
meters capable of automatic detection and configuration of service type shall be marked
with all passible service types and shall indicate the configured (operating) service fype on
the [indicating display;

f) the nominal voltage or the range of voltage, in one of the following forms:

e the number of elements if more than one, and the nominal voltage, or the range of
voltage, at the meter terminals of the voltage circuit(s);

e the nominal voltage of the system or the nominal secondary voltage of the instrument
transformer to which the meter is intended to be connected. Examples of markings are
shown in Annex D, Table D.1;

g) the minimum current, nominal current and the maximum current for directly connected

meters: Inin - I, (7,

min max);

NOTE for example, 0,5 — 10(40) A, for a meter having a minimum current of 0,5 A, nominal current of 10 A and a

maximum current of 40 A.

h) the rated secondary current of transformer(s) to which a transformer-operated meter should
be connected, for example: /5 A or /1 A. The nominal current(s) and the maximum current(s)
of the meter may be included in the type designation.;
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the nominal frequency in Hz for AC meters; for DC meters "DC" shall be marked;

the meter constants; see examples given in Annex D, Table D.4. Meter constants for both
active and reactive energy shall be marked, if the meter measures both types of energy;

the ratio(s) of external instrument transformers, if taken into account in the meter constant;

the accuracy class index of the meter; see examples given in Annex D, Table D.4. Classes
for both active and reactive energy shall be marked, if the meter measures both types of
energy;

the specified operating temperature range (see Table 12);

if the meter is of a special type (for example in the case of a multi-rate meter, if the voltage
of the tariff control device differs from the nominal voltage), this shall be marked on the
meteror on a separate piate;

the [nominal value and the operating range of the auxiliary supply voltage and ftequgncy, if
the Imeter requires an auxiliary power supply;

the |identification of the embedded software (firmware); the identification ‘of the meter’s
embedded software (firmware) shall be stored in the meter’'s non-volatile memdry; the
identification of the embedded software (firmware) of the detached jndicating displaly (DID)
shall be stored in the DID’s non-volatile memory; in both cases, the identification of the
embedded software (firmware), shall be viewable on the indicating’display (if present), and
shall be accessible through communication ports (if no display\is present).

The lodation of the meter marking shall be as specified in Table 7 columns C ("Case" i.¢. meter

enclosyre) and D ("Display" i.e. indicating display of the mieter, integrated or detached)

Other ipformation shall be provided on meter packaging and in documentation as spegified in

the remaining columns in Table 7.

The ex{ernal nameplate shall be permanently ‘attached to the meter case.

The m4grking on an external nameplate shall be indelible, distinct and legible from outdide the

meter.

cleanin

agents specified by“the manufacturer. Meter markings shall be tested for their

MarkinFs shall remain clear andfegible under conditions of normal use and resist the effects of

durabil

Standafd symbols may-be used (see 6.4).

ty in accordance with.IEC 62052-31:2015, 5.2.2.
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Table 7 — Marking and documentation requirements

ian b1
Information Subclause Location
reference ca | D | P ‘ M | um ‘ MM ‘ DID-C?
General information
IEC 62052-11:2020,
Manufacturer's name or trademark 6.22)
IEC 62052-31:2015, M 0 M M M M M
5.3.2
; : : IEC 62052-11:2020,
Designation of function 6.0
IEC 62052-31:2015, 0 0 0 o 0 0
5.3.2
Tvoe IEC 62052-11:2020,
yp 6.2b) M M M M M M M
TEC 0ZUOSZ-3T:ZUTO,
5.3.2
IEC 62052-11:2020,
Space for approval mark 6.2c)
- M 0}
IEC 62052-31:2015,
5.3.2
: IEC 62052-11:2020,
Meter s¢rial number and year of manufacture
6-2d) M | M| O M
IEC 62052-31:2015,
5.3.2
o - - IEC 62052-11:2020,
Detachdd indicating display serial number 6.2d)
IEC 62052-31:2015, M o M
5.3.2
Embedded software (firmware) identification 5%?2052'11:2020’ M
Protectiye class ;F§262052'31:2015’ M
i 5 IEC 62052-31:2015,
Rated impulse voltage Uimp 532
Utilizatign category (UC) IEC 62052-31:2015, M M M M
for direqtly connected meters only with SCS |5:3.2
Environmental conditions, storage (6] M M
Environental conditions, operation,
including o M M
. meg¢hanical conditions (6] (6] (6]
e clinjatic conditions (6] (0] o
e altifude o} 0} o}
. location (dry or wet) (6] (6] O
IP rating (0] M M M (0]
Referente to standards ’ M M M M M (0]
Referenge to instructiong (0] (6] (0]
. . IEC 62052-11:2020,
Nominal value and the operating range of the |g 5,
auxiliary power supply voltage IEC 62052-31:2015, M o M M M
5.4.3
. . IEC 62052-11:2020,
Nominal value and the operating range of the |g 5,
auxiliary power’'supply frequency IEC 62052-31: 2015, M o M M M
5.4.3
General information for installation and commissioning
Handling and mounting g§£262052-31: 2015, 0 M M
Enclosure IEC 62052-31: 2015, M
5.4.3
Connection requirements g§£462052-313 2015, M M
Connection and wiring diagrams [5523465052-313 2015, M M M
Mains terminals IEC 62052-31: 2015, M M M
5.4.4.3
Auxiliary terminals IEC 62052-31: 2015, M M M
5.4.4.4
Connecting cables IEC 62052-31: 2015, M M
5.4.4.5
Isolation from the supply [5523462052-313 2015, M M
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Subclause Location !
Information reference
ca D P M UM | MM |DID-C?
Protection requirements [5523562052-313 2015, M M
Protective class and earthing (grounding) [552356§052-313 2015, M M M
External protection devices '5523562052'311 2015, M M
Supply for external devices '5523762052'311 2015, M M
Self-consumption [5523962052'311 2015, M M
Commissioning IEC 62052-31: 2015, M M
5.4.10
General information for use
General IEC 62052-31: 2015, M
5.5.1
Display,|push buttons and other controls [5523262052-313 2015, M
Switchek L_E50362052-31: 2015, M M M
Connecfion to user’s equipment '55533462052'311 2015, M
External| protection devices '55533562052'311 2015, M
CISPR gmissions class A product warning '953(} 1642052-1132020’ M M M
General information for maintenance
Maintenpnce instructions '55533662052'311 2015, M
Cleanin ) |5Eé:662052-312 2015; o) M M
Batterieg |5E2:862052-312 2015, M M 0o 0 M M
Information specific for meters
Nominall voltage(s) or voltage range e gy 11:2020,
6.2f)
IEG, 62052-31: 2015, M o M M M
5.3.3
Service ftype A M| O | M| M|M/|[M
. IEC 62052-11:2020,
Nominall current and current range 6.29)
gggh?2052-11:2020, M o M M M
IEC 62052-31: 2015,
5.3.3
Nominall frequency 5%62052'11:2020’ M (0] M M M
11 2
Meter constant Lgézj)ezosz 11:2020, o/M3 O/i\/l M M M
Accuracly class index '5%62052'11:2020’ M (0] M M M
Specified operating temperature range g§§m§2052'11:2020’ M O M M M M#
Instrumgnt transformer ratio g§§k$2052-11:2020, O/M® | O/M® M M M
Special type information gggn?2052-11:2020, M O M M M (0]
Information specific for stand-alone tariff and load control equipment
Rated Supply voltage(s) M M M M
Supply control switches
The rated operating voltage: U,; M M M M M
Load control switches
The rated operating voltage: U,; IEC 62052-31: 2015 M M M M M
The rated operating current: [; M M M M M
The maximum total current of the load control
switches: I, ;; M M M M M
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a8 If there is not enough space for the markings on the meter case or on the case of the detached indicating
display, the symbol 14 from |IEC 62052-31:2015, Table 3 shall be marked and shall be accompanied by
appropriate information in the technical documentation.

The installation, user and maintenance manuals may be combined as appropriate and, if acceptable to the
purchaser, may be supplied in electronic format. When more than one of any products is supplied to a single
purchaser, it is not necessary to supply a manual with each unit, if acceptable to the purchaser

NOTE 1 Location

C = Case. These markings may appear on an external nameplate(s) or may be carried by the meter cover(s) in a
permanent manner. Connection diagrams may be marked on the underside of the terminal cover(s).

D = screen of integrated indicating display or screen of a detached indicating display.

P = Packaging.

IM = Insftallation manual.
UM = Uger manual.
MM = Mpintenance manual.

DID-C 3 Case of a detached indicating display. These markings may appear on an external nameplate(§) or the
case of p detached indicating display.

M = Mandatory.

O = Opt|onal.

NOTE 2| If the meter constant is programmable

NOTE 3| M on either C or D if the meter constant is not programmable
NOTE 4| If different than the operating temperature range of the metef,

NOTE 5 Normally, the rated impulse voltage of the meter is determined by the meter’'s nominal voltage|and the
installatlon category as per IEC 60664-1:2007, Table B.1. and |EC 62052-31:2015, Table 7. However, jn some
countrief, due to local conditions, the impulse voltage requirements may be higher. In such cases the rated|impulse
voltage pf the meter is subject to an agreement between the manufacturer and the purchaser. Uin, is the tefm used
in IEC 60947-1:2007/AMD1:2010/AMD2:2014.

NOTE 6/ M on either C or D.

NOTE 7| Only standards for particular requirements,of meters.

6.3 Connection diagrams and-terminal marking

Every meter shall preferably.be’indelibly marked with a diagram of connections. If thi$ is not
possible, reference shall beimade to a connection diagram. For polyphase meters, this diagram
shall also show the phasesequence for which the meter is intended. It is permissible to indicate
the connection diagram by an identification figure in accordance with national standards.

If the meter terminals are marked, this marking shall appear on the diagram.

6.4 Tymbols
6.4.1 1
This subclause applies to letter and graphical symbols intended for marking and identifying the
function of electromechanical or static electricity meters and their auxiliary devices.

This section also applies to letter and graphical symbols intended for identifying the information
displayed by electromechanical or static electricity meters and their auxiliary devices.

The applicable symbols specified in this subclause shall be marked on the meter case, an
external nameplate, dial plate, external labels or accessories, or shown on the indicating display
as appropriate.
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6.4.2 Symbols for the measuring elements

In the symbols, which are given as examples in Annex D, Table D.2, each voltage circuit is
represented by a line and each current circuit by a small circle.

At the end of each line representing a voltage circuit, (a) circle(s) is (are) placed to represent
(a) current circuit(s), arranged to have a point of common connection with that voltage circuit.

If a current circuit and a voltage circuit having such a common point of connection are not part
of the same measuring element, the circle representing the current circuit is joined to the mid-
point of the line representing the voltage circuit by means of a guideline not more than half the
thickness of the first line.

The anmgle between two lines of a symbol represents the phase angle betwegn the
corresgonding voltages provided the positive direction be accepted as that going towards the
commopn point in two-line symbols.

In ordef to distinguish the direction of the voltage acting on each currept/_a current influenced
by a pdsitive direction of voltage shall be indicated by a black circle,.@nd a current influenced
by a ndgative direction of voltage shall be indicated by a white circle:

6.4.3 Symbols for transformer-operated meters

For trapsformer operated meters, the ratios of the external transformers shall be marked as
follows

The trgnsformer ratios, which are taken into account in the energy registers values ghall be
shown pn the indicating display (if present) and-@ptionally marked on the name-plate of on the
dial of the meter; for primary registers, the ratios of all the transformers shall be marked; and
for halftprimary registers, that ratios which,are taken into account in the energy registers| values
shall bg¢ marked.

The transformer ratios which are nét taken into account in the energy register values ghall be
marked on a supplementary plate“located on the cover of meters fitted with half-primary or
secondpry registers; for secondary registers, the ratios of all the transformers shall be marked;
and for|half-primary registers that ratios which are not taken into account in the energy register
values ghall be marked.

The transformer symbol as shown in Annex D, Table D.5, shall be marked on the metdr case,
namepllate or on_thie-dial of the meter fitted with half-primary or secondary registers. This|symbol
means that the'meter is intended to be operated in assembly with instrument transformey(s) the
ratio(s)|of which is (are) not taken into account by the register. The value of the energy| on the
primary| side“of the transformer(s) is in such cases obtainable from the reading of the register
multiplied:by an appropriate factor

That factor by which the reading of the register is to be multiplied to obtain the value of the
energy on the primary side of the transformers shall be marked on the supplementary plate of
meters fitted with half-primary or secondary registers.

See examples in Annex D, Table D.5.

6.4.4 Identification of the displayed information

All information displayed, for example, various identifiers, parameters, energy and demand
register readings for import, export or per quadrant active and reactive energy, instantaneous
values, per tariff values, historical values, prices, credits, charges, (the list is not exhaustive)
shall be identified by appropriate symbols or identifiers. These symbols or identifiers shall be
placed close to the information that is to be identified.
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The identifiers to be used in conjunction with COSEM objects specified in IEC 62056-6-2: 2017
are specified in IEC 62056-6-1: 2017.

See examples given in Annex D, Table D.6 and Table D.7.

6.4.5

Marking of the measured quantity

The symbols of principal units in accordance with 6.4.6, together with the applicable Sl unit
prefixes (for example, k, M, G) shall be marked conspicuously on the meter case, external
nameplate or the dial of the meter. If the meter is capable of measuring several different
quantities, then the units with the appropriate scalers shall be shown on the indicating display.
Other appropriate symbols may be marked on the meter case, an external nameplate, the dial

or shown on the indicating display, provided that they do not hinder the clear reading
measufed quantity(ies).

When t
the apq

If an el
factor d
of the r

be mar
leading
the fror

be mar

If the meter is intended to measure apparent energy with determined limiting values o

factor,

See ex

6.4.6

ropriate symbol shall be used.

ptor, viewed from the front of the meter, shall be from leftzto-right, and the registg

and lagging power-factor conditions, the direction,of\rotation of the rotor, view

ked with '"' or —™™"— as appropriate. If the meter is‘adjusted to measure und;
t of the meter, under lagging conditions shall be froth left to right. The two registe

ed with —™"—or respectively, close to.each register.

hese values shall be marked in brackets after the symbol for the measuring unit.
amples in Annex D, Table D.3.

Symbols of principal units used for meters (see Table 8)

Table 8 — Symbols of principal units used for meters

Designation Symbol
Ampere A
Volt \Y
Watt w
Watt-hour Wh
Var var
Var-hour varh
Volt-ampere VA
Volt-ampere-hour VAh
Hertz Hz
Volt squared hour V2h
Ampere squared hour A2h
Hour h
Minute min
Second ]
Degree Celsius °C

of the

ne meter is intended only for special conditions and/or for a different power-factor range,

pctromechanical meter for reactive energy is adjusted to meastre“under leading|power-
onditions only, or lagging power-factor conditions only, the-direction of normal rotation

r shall
r both

d from
rs shall

power
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7 Symbols for auxiliary devices

See examples given in Annex D, Table D.8.

6.4.

8 Symbols for details of the suspension of the moving element

See examples given in Annex D, Table D.9. Applicable only to electromechanical meters.

6.4.

9 Symbols for communication ports

See examples given in Annex D, Table D.10.

6.5

6.5.

Pocumentation

1 Installation manuals

For thr¢e-phase meters powered exclusively from an auxiliary power supply and intendgd to be
used im billing applications, the manufacturer shall document the auxXiliary power|supply
connecfion method which ensures meter operation during phase voltagerinterruptions (see 5.10.

and 9.4/5).

The manufacturer shall clearly state if the meter is, or is not,.Sditable for use on impedance

groundgd networks (see 9.4.13).

6.5

.2 Instruction for use

The megter’s technical documentation shall not refetence an accuracy class index unlgss the
meter ineets all applicable accuracy and performance requirements specified in the rglevant

accuragy class standard(s).

If a mefer complies only with class A emission limits (see 9.3.14), the following warning shall

be inclyided in the instructions for use:

Warning: This equipment is compliant with Class A of CISPR 32: 2015. In a resjdential

[SOURECE: CISPR 32:2045]

7

7.1

environment, this equipment may cause radio interference.

Metrological'performance requirements and tests

Generaltest conditions

The following test conditions shall be maintained during the testing of accuracy requirenents:

a)
b)
c)

d)

e)

The meter shall be tested in its case with the cover in place.
All parts intended to be earthed (grounded) shall be earthed (grounded).

Before any test is made, the circuits shall have been energized for a time sufficient to reach
thermal stability; the length of the warming-up period shall be as specified by the
manufacturer. During the test, the meter shall be allowed to stabilize at each current level
before measurements for a period specified by the manufacturer, but no longer than 5 min.

In addition, for polyphase meters:

— the phase sequence shall be as marked on the diagram of connections;
— the voltages and currents shall be substantially balanced (see Table 9).
The reference conditions are given in Table 10.

For requirements regarding test stations, see IEC 62057-1:—.
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g) If an electricity meter is designed to be installed in a specified matching socket or a rack,
then the requirements apply to, and the tests shall be performed on, the meter installed in
its specified matching socket or rack (as per manufacturer’s instructions), unless specified
otherwise.

h) If an electricity meter is designed to be installed with a detached indicating display, then the
requirements apply to, and the tests shall be performed on, the meter with its detached
indicating display connected.

i) If an electricity meter is designed for operation with external LPITs, then the requirements
apply to, and the tests shall be performed on, the meter with its LPITs connected.

If an electricity meter has more than one current circuit per phase, then the requirements of this
document_shall apply to all current circuits in the meter case

Table 9 — Voltage and current balance

Polyphase meters Permissible tolerancps
Each of|the voltages between phase and neutral and between any two
phases fghall not differ from the average corresponding voltage by more 1 %
than

Each of|the currents in the conductors shall not differ from the average

0,
current py more than 1%

The phgse displacements of each of these currents from the corresponding
phase-tp-neutral voltage, irrespective of the phase angle, shall not differ 2°
from eagh other by more than

Table 10 — Reference’conditions

Influence quantity Reference'value Permissible tolerancep

Reference temperature or,

Ambien{ temperature in its absencé 23 °C? +2 °C

Ambien{ relative humidity® 45 % to 75% -

Air prespure 86-kPa"to 106 kPa -

Voltage Nominal voltage +1,0 %
Frequerjcy® Nominal frequency 10,3 %

Phase dequence® L1-L2-L3 ¢ -
Voltage|unbalance® All phases connected -

Wavefofm® Sinusoidal voltages and currents Total distortion factor < 4 %

Continupus magnetic induction of

L Equal to zero -
external origin

Induction value which causes
a variation of percentage error not
greater than: 0,1 %, but should in
any case be smaller than 0,05 mT e f

Power frequency magnetic field Magnetic field equal to zero

Electromagnetic radio-frequency
fields, Equal to zero <1V/m
30 kHz to 6 GHz

Operation of accessories No operation of accessories -

Conducted disturbances, induced
by radio-frequency fields, 150 Equal to zero <1V
kHz to 80 MHz

Conducted, differential mode
disturbances and signalling in the
frequency range 2 kHz to 150
kHz at AC power ports

Equal to zero <0,1A

DC voltage and current ripple °© Equal to zero +1,0 %
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Earth resistance Equal to zero <2Q

a8 |If the tests are made at a temperature other than the reference temperature, including permissible tolerances,
the results shall be corrected by applying the appropriate temperature coefficient of the meter.

b No condensation, dew, formation of ice, hoar-frost, percolating water, rain, etc., shall be present.
¢ Applicable only to AC meters.
Applicable only to polyphase AC systems.

¢ For a single-phase meter, the test consists of determining the percentage errors first with the meter normally
connected to the mains and then after inverting the connections to the current circuits as well as to the voltage
circuits. Half of the difference between the two percentage errors is the value of the variation of percentage
error. Because of the unknown phase of the magnetic field, the test should be made at 0,05 I, at unity power
factor and 0,1 I, at 0,5 power factor.

f For & three-phase meter, the test consists of making three measurements at 0,05 I, at unity power fastor, after
eacl) of which the connection to the current circuits and to the voltage circuits are changed over 1202 While the
phage sequence is not altered. The greatest difference between each of the percentage errors,'so determined
and ftheir average value is the value of the variation of percentage error.

NOTE |[The current is not considered an influence quantity, and its value is not specified at reference conditions,
becausg¢ the meter energy accuracy is characterized with respect to the changing load current, while keeping the
influencke quantities at their reference values.

7.2 Methods of accuracy verification

The vefification of accuracy may be performed using any,of'the meter test methods specified
in IEC $2057-1: —, or alternatively by reading the meter’S\energy registers. The content of the
meter’d energy registers may be verified by reading the energy registers through the meter’s
commulnication ports using the communication protocols specified by the manufacturer.

The manufacturer shall provide to the testing“laboratory any software tools which fay be
requiref to read the meter’s energy register.wia communication ports.

For tedting purposes, the energy registers of the electricity meter shall have a regolution
sufficiept to observe the critical change value.

The vetification of accuracy mayybe performed using the methods described above or Hy other
suitabl¢ means; however, the applied method shall be described in the test report.

In ordef to determine if the meter has not suffered degradation of its metrological performance
after exposure to anvexternal influence or disturbance, it is sufficient to verify the accyracy of
the mefer at reference conditions.

These methods of accuracy verification apply to the tests specified in 7.4 to 7.11, 8.4, 9.3.2 to
9.3.13,[and 9.4.2 to 9.4.13, unless therein specified otherwise.

7.3 Measurement uncertainty

An expanded uncertainty (U) shall be estimated according to IEC Guide 98-3 (GUM:1995/
JCGM 100:2008) with a level of confidence of approximately 95 %.

An expanded uncertainty U shall not be greater than 1/5t of the error limit for the relevant
accuracy class, for all accuracy classes except class 0,1S, unless otherwise specified in the
relevant test description.

For the accuracy class 0,1S, an expanded uncertainty U shall not be greater than 1/3™ of the
error limit, unless otherwise specified in the relevant test description.

If these requirements are met, the test results may be evaluated by comparing the measured
percentage error values with the percentage error limit.
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NOTE This decision rule is known as simple acceptance or shared risk (ISO/IEC Guide 98-4:2012 (JCGM 106),
8.2). The probability of a false acceptance or false rejection is not always negligible, but the chances of incorrect
decisions are kept to an acceptable level.

However, if the above-mentioned expanded uncertainty requirements cannot be met, the test
results (the measured percentage error values) may be evaluated against the percentage error
limits reduced by the obtained value of expanded uncertainty U. In this case, the following
acceptance criteria shall be used:

For all accuracy classes, except class 0,1S:

Ereducea =+ (& x el = U])
\5 VA

For acquracy class 0,1S:

4
€reduced = i(g X |€| - |U|)

where

Ereduced| 18 the reduced percentage error limit;

€ is the percentage error limit specified in the relevantyaccuracy class standard|for the
corresponding test;

U is the obtained value of expanded uncertainty.,

EXAMPLE When assuming that during testing for type evaluation'of a class 1 meter, the test result has an gxpanded
uncertainty U = 0,3 % (k = 2), the test result can be acceptedif the percentage error is between £ (6/5 x 1,0(— 0,3) %
=+0,9%.

7.4 Meter constant

The relptionship between the test output and the indication on the indicating display, if gresent,
and/or [the meter energy register.content read through the communications interface, shall
comply|with the value of the metefr_constant.

The difference between thewalue determined (or calculated) from the test output and the value
on the findicating display;\er the register content read via data communications port shall not
exceed| £1/10t of the intrinsic error limit for the relevant accuracy class, except for meters with
accuragy class 0,1S%

For mdters with_accuracy of class 0,1S this difference may be larger, but shall not exceed
+ 0,02 .

The mcllufdbtulcl dUbulllclltatiUll dlll.lI tilc tUbt IUPUIt bild” Dtdtb tilb‘ IILIIIIIUCI Uf puibb‘b lsquil’ed
to verify this requirement. Conformity shall be checked by measuring a sufficient amount of
energy, observing the test output and reading the display.

7.5 Initial start-up of the meter

The meter shall start to register energy after the start-up time ty,._,, specified by the
manufacturer. Generally, the start-up time of the meter shall be not more than 10 s, except for
multi-function meters.

In the case of multi-function meters with a real-time operating system and complex embedded
firmware, or in the case of meters with SCS that open during power down and close again once
the meter is energized, 10 s may not be achievable or economically justifiable. In such cases,
the manufacturer and the purchaser may agree on a larger value for ty._p-
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NOTE A documented meter start-up time allows the users to decide if this is acceptable in their application.

Conformity is verified by the following test:

a) The test conditions shall be as specified in 7.1. Initially, the voltage circuits and the

auxiliary power supply circuits, if present, shall not be energized; the current
shall be carrying the meter’'s maximum current /..

circuits

b) Subsequently, the voltage circuits and, where applicable, the auxiliary power supply

If the
supply
the SC
t

start-up”

7.6 T

The pu
meter’s
energy

When t
circuit,
produc
make 4

For thig
voltage)

circuits shall be energized with their nominal voltages U, and cos ¢ = 1 (for active

energy

meters) or sin @ = 1 (for reactive energy meters). If the meter is rated for more than one

nominal voltage, the lowest nominal voltage shall be used.

flraa e aociien +h e ot f anaraioia +h oo oieay

a—thao A _fronn a & = a—valis
start-up S e o rcasSurcU— T oTTT aTre— oot O CTheTyizmyg— oo voTtagec—onoa
r

Wwhere applicable, the auxiliary power supply circuits, until the moment the (test
broduces the first pulse.

eter has a SCS that cannot be closed without energizing the voltage circuits, the

for the current circuits needs to increase the current to /,,,, after the’meter has

[est of no-load condition
‘pose of this test is to make sure that the energy accumulation, which may occu

registers due to effects other than the flow of load\current, is sufficiently lower t
accumulation at the specified starting current Iy.

he voltage is applied to the voltage circuits, and if present, to the auxiliary power

b more than one pulse. For an electromechanical meter, the rotor of the meter s
complete revolution.

of 1,1 U, (110 % of the ngminal voltage, i.e. the maximum specified operating v

shall b¢ applied to the mains port. For meters rated for multiple nominal voltages, the

rated n

The mi

where

bminal voltage shallibe used.

nimum test time Af, in minutes, is calculated according to the formula given belo

3
Ar> 240x10
kxmxUtggt X Istart

Hts and,

output

power
closed

5. This additional delay shall be documented and considered for the determination of

rin the
han the

supply

with no current flowing in the current circuits, the test output of the meter shall not

hall not

test, the SCS if fitted, shall be closed, the current circuit shall be open-circuif and a

oltage)
highest

At is the minimum required test time,

Uiest 1S maximum specified operating voltage, 1,1 U,, in Volts,

k is the meter constant R (see 3.9.8) for static meters, in impulses per kWh or impulses per
kvarh, or the meter constant X (see 3.9.7) for electromechanical meters, in revolutions

p

er kWh or revolutions per kvarh,

m is the number of elements; for DC meters, assume m = 1,

I

st  is the meter starting current, in Amperes.

7.7  Starting current test

For this test, the conditions shall be as stated in 7.1.
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The lowest specified nominal voltage of the meter shall be used.

The meter shall start and continue to register at the starting current values specified for the
accuracy class in the relevant particular requirements (accuracy class) standards.

If the meter is designed for the measurement of energy in both directions, then the starting
current test shall be applied with energy flowing in each direction.

7.8 Repeatability test

The application of the same signal to be measured, under the same conditions of measurement,
shall result-in the close ngrnnmpnf of successive measurements

At any test point given in Table 11, the repeatability shall be less than, or equal to\1/5 of the
absolute intrinsic error limit for the relevant accuracy class, except for meters- with a¢curacy
class 0f1S.

For mefers with accuracy class 0,1S the repeatability shall not exceed 0,04 %.
NOTE for example, for a class 1 meter the repeatability at /,, shall be better or €qyal to 1/5th of + 1,0 %, ije. 0,2 %.

The mgthods of accuracy verification described in 7.2 shall apply. The test shall be conducted
at reference conditions as specified in 7.1. The manufacturer'shall state the necessary pumber
of puls¢s, or the minimum test duration.

At least three measurements shall be done at each‘of the test points in Table 11, at the same
test conditions and in close succession, after the meter under test has achieved thermal stability.

The lowest specified nominal voltage of the meter shall be used.

Table 11 = Repeatability test points

Value of current Power factor
active energy meters: cojs(o),
for directly connected meters for transformer operated meters reactive energy meters: sjn(¢),
DC energy meters:not applicable
Imin [min 1
1
01, 0,05 7, 0,5
0,8
1
1, I, 0,5
0,8
1
lmax Imax 0!5
0,8

7.9 Limits of error due to variation of the current

The limits of percentage error due to variation of the current are specified in the relevant
particular requirements (accuracy class) standards.
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7.10 Limits of error due to influence quantities

The limits of variation in percentage error due to influence quantities are specified in the
relevant particular requirements (accuracy class) standards.

7.11 Time-keeping accuracy

Meter clock(s), if fitted, shall meet the relevant timekeeping accuracy requirements specified in
IEC 62054-21:2004, 7.5.

8 Climatic requirements

8.1 eneral

The enyironmental conditions and tests for electricity meters and their accessaries are fefined
assumihg that the meters are mounted for stationary use at weather protected location$ under
use conmditions, including periods of erection work, down time, maintenance)and repair.

Meters|shall be designed to operate and to be stored and transported.inthe climatic conditions
determ|ned by the climatic classes shown in Table 12.

8.2 Environmental conditions

The rated temperature range of meters shall be as shown\in Table 12.

The rated humidity conditions shall be as specifiedvin the IEC 60721-1:1990 environmental
classeq corresponding to the temperature ranges_shown in Table 12, but without condensation,
dew, formation of ice, hoar-frost, percolating water, rain, etc.

Table 12 — Environmental conditions

Indoor use Outdoor use
Specifidd operating range -10 °C to 45 °C -25°Cto 55 °C
Limit rapge of operation -25°Cto 55 °C -40 °C to 70 °C
Limit rapge for storage and transport -25°Cto 70 °C -40 °Cto 70 °C

For spgcial applications, other temperature values can be used according to purchase contract,
for example, foreold environment for indoor meters, -40 °C to +40 °C.

The expasure to the extremes of temperature in each category is 72 h, as specified in |the dry
heat tegthand in the cold test.

The specified operating range and the limit range of operation for the indicating display may be
different than that of the meter. The indicating display should function correctly once the
temperature returns to its specified operating range.

8.3 Tests of the effects of the climatic environments
8.3.1 General test requirements

If an electricity meter is designed to be installed with a detached indicating display, then the
climatic requirements apply to, and the tests shall be performed on, the meter with its detached
indicating display connected, unless specified otherwise.
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If an electricity meter is designed to be installed with specified LPITs, then the climatic
requirements apply to, and the tests shall be performed on, the meter with its specified LPITs
connected.

8.3.2 Acceptance criteria

After each of the climatic tests in 8.3.3, 8.3.4, 8.3.5, 8.3.6, and after the specified recovery time
in reference temperature and humidity conditions, the acceptance criteria B defined in 9.2,
Table 15 shall be applied.

In addition, after each of the climatic tests the meter shall be visually inspected.

The appearance and, in particular, the legibility of markings shall not be altered.

8.3.3 Dry heat test
The tegt shall be carried out according to IEC 60068-2-2: 2007, under the following conditions:

a) meter in non-operating condition;

b) femperature: +70 °C £ 2 °C;
c) Huration of the test: 72 h;
d) frecovery time: 2 h.

8.3.4 Cold test
The tegt shall be carried out according to IEC 60068-2-1: 2007, under the following congditions:

a) meter in non-operating condition;

b) temperature: —25 °C £38 °C for indoor meters;
—40 °C% 3 °C for outdoor meters;

c) Huration of the test: 72:h;

d) fecovery time: 2 h.

8.3.5 Damp heat cyclic test
The test shall be carried(out according to IEC 60068-2-30: 2005, under the following conditions:

a) poltage and.auxiliary power circuits energized with nominal voltage; if a meter is rated
for more_than one value of nominal voltage, the highest value shall be used;
b) withouf*any current in the current circuits;

c) pariant 1;

PEE-o= | —rmatara:
Ul 1mruuvur 111 il o,

2140 °C L N oM £
Ll AV L4 A |
+55 °C + 2 °C for outdoor meters;

e) no special precautions shall be taken regarding the removal of surface moisture;

f) duration of the test: 6 cycles;

g) recovery time: 24 h.

In addition to the acceptance criteria in 8.3.2, the meter shall pass the insulation test according
to IEC 62052-31:2015, 6.10.4.3.3 and 6.10.4.3.4, except that the impulse voltage shall be
multiplied by a factor of 0,8; if the test on complete equipment is not possible, the test on sub-
assemblies may be performed according to IEC 62052-31:2015, 6.10.4.4.2.1 and 6.10.4.4.2.2.

During visual inspection, no traces of corrosion likely to affect the functional properties of the
meter shall be apparent.
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Protection against solar radiation

for outdoor use shall withstand solar radiation.

C 2020

The test shall be carried out according to IEC 60068-2-5: 2018, under the following conditions:

a) meter in non-operating condition;

b) test procedure A (8 h irradiation and 16 h darkness);

c) upper temperature: +55 °C;

d) duration of the test: 3 cycles or 3 days.

8.4 purability

The mqter shall be subjected to the metrological stability testing as per IEC 6205932-1: 2011
and mget the limits of change in percentage error specified therein.

NOTE etrological stability is considered to be an aspect of meter durability.

9 The effects of external influence quantities and disturbances

9.1 General

These general test conditions apply to all tests specified ine9.3"and 9.4, unless therein specified
otherwise.

For the|electromagnetic compatibility tests, the meteh~ including its detached indicating |display
and LP|Ts, if applicable — shall be tested as table,top equipment, in its normal working position
with th¢ meter cover and terminal covers in place.

If an elgectricity meter is designed to be installed in a specified matching socket or a ragk, then
the requirements apply to, and the tests shall be performed on, the meter installed in its
specifigd matching socket or rack, as‘per the manufacturer’s instructions.

If an elgctricity meter is designed to operate with a detached indicating display, then the|effects
of extefnal influences apply.to; and the tests shall be performed on, the meter with its dgtached
indicatipg display conneected, unless specified otherwise.

The mgter port(s) intended for connection of a detached indicating display(s) shall be [treated
as ELV|port(s).

If an electricity: meter is designed to be installed with specified LPITs, then the external influence
requireTnents apply to, and the tests shall be performed on, the meter with its specified LPITs
connected-

The meter port(s) intended for connection of LPIT(s) shall be treated as ELV port(s).

Accessories (e.g. communication modules, I1/0 modules, etc.) shall be installed to create a test

configu

ration representative of the typical meter configuration in service.

All cables shall be connected according to the manufacturer’s instructions (e.g. voltage and
current measurement cables, communication cables, auxiliary power supply cables, I/O cables,
accessory cables, etc.).
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The length of the cables, connection of signal ports or termination loads shall be as specified
in the referenced basic electromagnetic compatibility standards, unless otherwise specified in
a test clause. An effort shall be made to maximize emissions and/or susceptibility effects, by
varying cabling lay-out and rotation of the set-up, as permitted by the relevant basic
electromagnetic compatibility standards.

The temperature and humidity during the electromagnetic compatibility test shall be as per the
basic electromagnetic compatibility standards; all other reference conditions shall be as
specified in 7.1.

If a meter is rated for more than one nominal voltage, a test at one nominal voltage is deemed

sufficient. as specified in the relevant test description.
All meter parts intended to be earthed shall be earthed.
Table 13 — Summary of the tests of immunity to influence quahtities
Continuou.s (long duratior]).phenomena: Basic standard Ac:::at::ce
influence quantities as per 9.2
Radiatdd, radio-frequency, electromagnetic field immunity IEC 61000-4-3: 2006 or A
test — tgst with current IEC 64000-4-20: 2010
][;gr;::ri]é/ytze(‘izr;ducted disturbances, induced by radio- {EC 61000-4-6: 2013 A
Test fof immunity to conducted, differential mode A
disturbances and signalling in the frequency range 2 kHz to IEC 61000-4-19: 2014
150 kHg at AC power ports
Power frequency magnetic field immunity test IEC 61000-4-8: 2009 A
Externdl static magnetic fields n/a A
Harmorics in the current and voltage circuits n/a A
Interhafmonics in the current circuit — burst*fired waveform n/a A
test
Odd hafmonics in the current circuit n/a A
DC and even harmonics n/a A
Voltagq variation n/a A
Frequehcy variation n/a A
Ambienlt temperatur€)variation n/a A
Interrugtion of phase voltage n/a A
Reversgd phase sequence n/a A
Auxiliary voltage variation n/a A
Operation of auxiliary devices n/a A
Self-heating n/a A
Fast load current variations n/a A
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Table 14 — Summary of the tests of immunity to disturbances

Transient (short duration) phenomena with high . Accgpta_nce
o Basic standard criteria
occurrence: disturbances
as per 9.2
Electrostatic discharge immunity test IEC 61000-4-2:2008 B
Voltage dips, short interruptions and voltage variations IEC 61000-4-11:2020 B
immunity tests
Voltage dips, short interruptions and voltage variations on IEC 61000-4-29:2000 B
DC input power port immunity tests
Electrical fast transient/burst immunity test IEC 61000-4-4:2012 A?2
Dampefl oscillatory wave immunity test IEC 61000-4-18:2019 AP
Transient (short duration) phenomena with low . Accgpta_nce
. Basic standard critgria
occurrence: disturbances
as per 9.2
Radiatdd, radio-frequency, electromagnetic field immunity IEC 61000-4-3:2006 of Bl
test — tgst without current IEC 61000-4-20:20210
Surge immunity test IEC 61000-4-5:2017 B[
Ring wave immunity test IEC 61000-4-12:2017 B
Short-time overcurrents n/a B33
Earth fault n/a B43

T Test|without current in the current circuits.

2 Test|with current in the current circuits.

3 critdria A apply for energy registration after recovery time.

9.2 Acceptance criteria

The acfeptance criteria in Table 15 shall apply to the tests described in 9.3 and 9.4,|unless
therein|specified otherwise.

Primary functions of electricity. meters include:

a) pnergy registration;
b) |ndicating display;

c) pperation.efthe supply control and load control switches.

These primary. functions shall be observed during testing.
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Table 15 — Acceptance criteria

Acceptance
criteria

Description

During the test, a temporary degradation of primary functions is acceptable only within defined

limits:

a) energy registration: the variation in percentage error due to an influence quantity or a

disturbance shall not exceed the limits specified in the relevant particular requiremen
(accuracy class) standards;

b) indicating display: degradation of display quality (colour, brightness, contrast, sharpness,

geometry, etc.) during the test is acceptable; the indication of the content of energy
registers shall remain unambiguously readable during the test;

Critep

C) supply and load control switches: unexpecied operation of the swiich during the tejst shall

not occur.

During the test a temporary degradation or loss of other meter functions within thexscopg
document is acceptable, except for a reset of embedded software (firmware);

After the test, when the influence quantity or disturbance is removed, and the\reference f{
conditions are restored, the meter shall show no damage and shall operate with no degrg
of its metrological performance. All meter functions within the scope of this document sh
restored without any intervention of the operator, and without remoyalof the mains supp
the auxiliary power supply.

ts

of this
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dation
all be
y or
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During the test, a temporary degradation or loss of primary funetions is acceptable:

a) energy registration: at any time during the test, and immediately after, the value of
registers shall not change by more than the critical change value;

b) indicating display: degradation of display quality (colour, brightness, contrast, sharg
geometry, etc.) during the test is acceptableythe/indication of the content of energy
registers may become unreadable during the test;

c) supply and load control switches: unexpected operation of the switch during the te]
not occur.

During the test, a temporary degradation or loss of other meter functions within the scop
this document is acceptable, including a self-recovering reset of embedded software (firn

After the test when the disturbahce is removed, and the reference test conditions are resftored,

the meter shall show no damage and shall operate with additional percentage error not
exceeding the limits specified’in the relevant particular requirements (accuracy class)
standards. All meter functions within the scope of this document shall be restored withou
intervention of the gperator, and without removal of the mains supply or the auxiliary po

supply.

Energy

ness,

st shall
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hware).
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NOTE
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9.3 I

For tests of effects  ofyexternal influence quantities or disturbances (9.3 and 9.4), constant monitori

hg of the

h display during‘the whole duration of a test is not always feasible. In such cases it is sufficient t¢ monitor

hting display,only*when there is a reasonable doubt that the indicating display of the EUT may be su
Cular influente quantity. The determination of such conditions is left to the expertise of the testing la

Flectromagnetic compatibility (EMC)

9.3.1
9.3.1.1

| General

pceptible
poratory.

Electromagnetic phenomena covered by EMC tests

Meters (electromechanical with electronic functional devices or fully static meters) shall be
designed in a way that prevents external electromagnetic phenomena from damaging the meter,
corrupting the meter’s energy registers or substantially influencing the result of measurements.

The meter under test (EUT) shall be subjected to two types of electromagnetic phenomena:

a) Continuous or long duration electromagnetic phenomena, which are considered as

these tests, see Table 13.

influence quantities in accordance with 3.6.1; generally, acceptance criteria A apply to

b) Short duration electromagnetic phenomena, which are considered as electromagnetic
disturbances in accordance with 3.6.2; generally, acceptance criteria B apply to these
tests, see Table 14.
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The meter under test (EUT) shall be subjected to the tests of influence quantities summarized
in Table 13 and disturbances summarized in Table 14. However, not all electromagnetic
phenomena are covered in this document, but only those considered as relevant for the
electricity metering equipment operated under normal conditions of use.

The electromagnetic compatibility requirements specified in this document do not cover extreme
cases, which may occur with a very low probability in some installations. In unlikely situations
where the levels of electromagnetic disturbances or influences may exceed the levels given in
this document, special precautions and procedures may have to be employed by the installer
or the operator.

NOTE 1 Any immunity levels higher than those given in this document, intended to provide additional protection
(e.g. for ppecific anti-tampering requirements) are negotiated between the manufacturer and the purchaser

NOTE 2| It is the responsibility of the installer or the operator to ensure electromagnetic compatibility ef the meter
installatipn, and to mitigate against phenomena for which no immunity requirements are specified in this dqcument.

9.3.1.2 Dwell time for EMC tests with frequency sweeping
9.3.1.21 General

The dwell time is the period during which a disturbance or an influence quantity is applied at a
specifi¢ frequency. When the EUT is exposed to the electromagnétic’influences or disturpances
by swegping through the frequency band, the dwell time at each frequency step shall| not be
less than 3 s.

9.3.1.2|2 Dwell time for EMC tests with current

The dwell time shall be extended as necessary toperform a stable verification of thg meter
accura¢y. The manufacturer shall specify theZsnumber of test pulses necessary for the
verification of accuracy, or an alternative and 'equivalent method of verification of accurpacy.

During [dwell times the percentage errofyof the meter is determined at each frequenqgy step,
while uging the specified number of tesbpulses from the test optical output. If necessary,|further
investigation may be conducted by.exposing the meter to the disturbance or influence quantity
for a lgnger dwell time per frequency step at frequencies where indication of susceptipility is
discovgred.

NOTE Alternative and equiyvalent methods of accuracy verification include, for example, using electri¢al pulse
outputs qr reading meter’s €nergy registers via data communication ports. See 7.2.

9.3.1.2|3 Dwelktime for EMC tests without current

During [tests without current no pulses should be generated on the test outputs and no phange
which {s more than the critical change value, should occur in the corresponding register.
Consequently, the meter’s accuracy cannot be verified at each frequency step. Therefore, the
frequeney—sweep—shatbe—complteted—with—the—dweh-time—-of 3—s—TFhe—contentof-the—meter’s
energy registers shall be examined before and after the frequency sweep to determine if any
change has occurred.

At the frequency steps where indication of susceptibility is discovered, further investigation may
be conducted by exposing the meter to the disturbance or influence quantity for a minimum of
1 min per frequency step and determining the change in the energy registers. This change,
extrapolated over a period of one hour, shall not exceed the critical change value.

NOTE 1 The critical change value induced by short duration / low occurrence disturbances corresponds to an energy
register change deemed to be acceptable after the occurrence of similar disturbances in the field. During field
operation of meters, however, the exposure to such frequencies may be longer; 1 h is a reasonably practical value
(e.g. equipment operated nearby occasionally). Also, there are physical phenomena caused by such disturbances
that may lead to an energy register change, depending on the exposure time (e.g. influence on analogue circuit
elements such as a bandgap references). Therefore, at frequencies, where there exists a susceptibility, the dwell
time is extended, and the measured register change is further extrapolated to closer approximate field conditions.
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NOTE 2 For example, a polyphase meter, with 3x230/400 V and 100 A maximum current, has a critical change
value of 3x230x100x10e-6 = 0,069 kWh. At a certain frequency during 1 min an energy registration of 0,004 kWh is
recorded, which is equal to 0,004 x 60 = 0,24 kWh for a period of 1 h. This exceeds the critical change value and
therefore the requirements are not fulfilled.

NOTE 3 A method of "discovering indication of susceptibility" is left to the expertise of the testing laboratory.
Generally, it is not necessary to know the exact frequency where the susceptibility occurs; it is sufficient to identify

the range of frequencies. It is assumed that the test is stopped at the first failure.

9.3.2
9.3.2.1

Voltage dips and short interruptions

Voltage dips, short interruptions and voltage variations immunity tests

The intent of these tests is to ensure that the meter is not susceptible to dips and short

interru;ﬂmﬁﬁfmmﬁrmﬁhvmmﬁﬁﬁmwwﬁyﬁﬁﬁﬁﬁrpplies
to metgrs for AC energy, powered from AC mains supply either via voltage circuits gr.auxiliary
supply [circuits, or both; also applies to meters for DC energy, powered from AC_mainhs|supply
via auxjliary supply circuit.
The tegt shall be carried out according to IEC 61000-4-11: 2020, under the'conditions specified
in 7.1, and the following conditions:
The mgter shall be in operating condition:
a) Moltage circuits and auxiliary power supply circuits energized with their lowest specified
nhominal voltages.
b) Without any current in the current circuits; the SCS)if fitted shall be closed; the gxternal
current circuit shall be open-circuit.
The voltage shall be interrupted for either the auxiliary power port, or the mains port, or|both in

sequen

For me

ce, depending on which one is used topewer the meter.

fers powered from 3-phase power.supplies:

Voltage interruption tests shall’be applied to all three phases simultaneously.

d) Moltage dips test for three-phase systems with neutral shall be applied to each individual
bhase-to-neutral voltagé, one at a time, leaving the other phases connected to the supply
voltage.

e) Moltage dips test~for three-phase systems without neutral shall be applied tp each
ndividual phasge-to-phase voltage, one at a time, leaving the other phases conngcted to
he supply voltage.

Table 16 — Voltage dips, short interruptions and voltage variations immunity tgsts

AU . .
et oltage | Duration | Numberof | nception | Time bptween
reduction)
% cycles 1 ° cycles 1
Voltage interruption 100 5/6 3 0 3/3
Test 1
Voltaggl_interruption 100 50/60 3 0 3/3
est 2
Voltage interruption 100 11 1 0 n/a
Test 3
Voltage interruption
95 250/300 3 0 500/600
Test 4
Voltage dip 60 506 3 0 500/600
est5
Voltage dip 60 50/60 3 0 500/600
Test 6
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AU
Event Duration Number of Inception Time between
(voltage events angle events
reduction)
% cycles 1 ° cycles 1
Voltage dip 3 0
Test 7 30 0,5/0,5 3 180 500/600
Voltage dip 30 11 3 0 500/600
Test 8
Voltage dip 50 3 000/3 600 1 0 n/a
Test 9
NOTE "Cycles" means a number of nominal power line frequency cycles at either 50 Hz or 60 Hz, e.g. "50/60"
means {56 \.,y\.,it:o for-56Hztestand-66 uyuica for-66—+Hztest-

Acceptance criteria: B, applied separately to each test in Table 16.

9.3.2.2

Voltage dips, short interruptions and voltage variations on-DC input pojwer

The int
interrup
energy
both; a
circuit.

The tes
in7.1,

The me

port immunity tests

ent of these tests is to ensure the meter is not susceptible fo common dips an
tions on the mains or auxiliary DC power supply. Thisitest applies to meters
powered from DC mains supply either via voltage circuits or auxiliary supply cirg
so applies to meters for AC energy, powered from BC mains supply via auxiliaryj

t shall be carried out according to IEC 6100024-29: 2000, under the conditions s
and the following conditions:

ter shall be in operating condition:

Voltage circuits and auxiliary power supply circuits energized with their lowest sj
hominal voltages.

Without any current in the urrent circuits and the current terminals shall be open

both in sequence, depending on which one is used to power the meter.

d short
for DC
uits, or
supply

ecified

ecified

circuit.

The voltage shall be interrupted for either the auxiliary power port, or the mains port, or

Table| 17 — Voltage dips, short interruptions and voltage variations on DC input power
port immunity tests

AU Time
Event Duration Number of between
(voltage events ¢
reduction) events
% fs} fs]
Voltage interruptions 100 1 3 10
Test 1
Voltage interruptions 100 0,01 3 10
Test 2
Voltage interruptions 100 0,001 3 10
Test 3
Voltage dip
Test 4 60 0,3 3 10
Voltage dip
Test 5 60 0,03 3 10
Voltage dip
Test 6 30 0,3 3 10
Voltage dip
Test 7 30 0,03 3 10
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Acceptance criteria: B, applied separately to each test in Table 17.

9.3.3 Electrostatic discharge immunity test

The test shall be carried out according to IEC 61000-4-2: 2008, under the conditions specified
in 7.1, and the following conditions:

The meter shall be in operating condition:

a) Voltage circuits and auxiliary power supply circuits energized with their highest specified
nominal voltages;

b) Nithout any current inthe current circuits and the current terminals shall be gpen circuit;

The following tests shall be applied to the meter’s enclosure port:

¢) Indirect discharge: the test voltage of 8 kV shall be applied to both vertical and hofizontal
Coupling planes in contact mode. In both vertical and horizontal plane, all faces gf meter
shall be exposed to the discharge;

d) [ontact discharge: the test voltage of 8 kV shall be applied to metallic parts accessible
n normal operation;

e) RAir discharge: the test voltage of 15 kV shall be applied to.non-metallic parts accessible
n normal operation;

f) Number of discharges: 10 discharges at each test pgint'and in the most sensitive polarity;
f sensitivity is not known then 10 shall be applied in both polarities with at Igast 1s
between discharges, unless a longer interval is hecessary to determine whether the EUT
failure has occurred.

Acceptance criteria: B applied separately to each-test c) to e).

9.3.4 Radiated, radio-frequency, electromagnetic field immunity test — test without
current

This tept is intended to verify meter’'s immunity to electromagnetic radio-frequency flelds in
various| frequency bands. The test'shall be carried out according to IEC 61000-4-3: 2006, or
according to IEC 61000-4-20:.2010, under conditions specified in 7.1, and the fdllowing
conditigns, using TEM cellsithat allow cable lengths of at least 1 m. The meter shall be deemed
to comply with the requirements if it meets the acceptance criteria when tested using ong of the
two test methods.

NOTE This consideration is supported by IEC TR 61000-4-1: 2016 (prepared by IEC technical committep TC77).
IEC TR §1000-4-1¢ 2016 gives information about and guidance on the application of the EMC basic standjprds and
other bagic EME@-documents published as the IEC 61000-4 series.

The mgter/shall be in operating condition:

a) Voltage circuits and auxiliary power supply circuits energized with their highest specified
nominal voltage;

b) Without any current in the current circuits and the current terminals shall be open circuit;
c) The length of cables exposed to the electromagnetic field shall be 1 m, arranged
according to IEC 61000-4-3:2006, 7.3, or according to IEC 61000-4-20: 2010 Annex B;
This test shall be applied to the enclosure port:
d) Frequency band: 80 MHz to 2,0 GHz; carrier modulated with 80 % AM at 1 kHz sine
wave; unmodulated field strength of 30 V/m;

e) Frequency band: 2,0 GHz MHz to 6,0 GHz; carrier modulated with 80 % AM at 1 kHz
sine wave; unmodulated field strength of 10 V/m;

f) The frequency step shall be 1 %;
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g) The dwell time shall be as specified in 9.3.1.2.3.

Acceptance criteria: B.

9.3.5

Radiated, radio-frequency, electromagnetic field immunity test — test with
current

This test is intended to verify meter’'s immunity to electromagnetic radio-frequency fields in
various frequency bands. The test shall be carried out according to IEC 61000-4-3:2006, or
according to IEC 61000-4-20:2010, under conditions specified in 7.1, and the following
conditions, using TEM cells that allow cable lengths of at least 1 m. The meter shall be deemed
to comply with the requirements if it meets the acceptance criteria when tested using one of the

two tes|

NOTE
IEC TR ¢
other ba

The me

Accept

9.3.6

The tes

41 !
ITTIetrTous.

ic EMC documents published as the IEC 61000-4 series.
ter shall be in operating condition:

Voltage circuits and auxiliary power supply circuits energized with' their highest sy
hominal voltages;

barticular requirements (accuracy class) standards;

For AC meters, the power factor (cos@ or sin@)-ef. the measured test signal s
hccording to the values given in the relevant acCuracy class standard;

The length of cables exposed to the electtemagnetic field shall be 1 m, ar

5t shall be applied to the enclosure port:

Linmodulated field strength 10 W/m;

vave; unmodulated field-'strength 3 V/m.
The frequency step shall be 1 %;
The dwell time shallbe as specified in 9.3.1.2.2.

hnce criteria:vA.

Electrical fast transient/burst immunity test

t shall be carried out according to IEC 61000-4-4: 2012, under the conditions sf

in7.1,

bnd-the following conditions:

The meter shall be in operating condition:

This consideration is supported by IEC TR 61000-4-1: 2016 (prepared by IEC technical committeg TC77).
1000-4-1: 2016 gives information about and guidance on the application of the EMC basic/standprds and

ecified

The current circuits shall be carrying the value of thé elrrent given in the rglevant

hall be

ranged

bccording to IEC 61000-4-3:2006, 7.3, or according to IEC 61000-4-20:2010, Annex B;

Frequency band: 80 MHz-2,0 GHz:\carrier modulated with 80 % AM, at 1 kHz sin¢ wave;

Frequency band: 2,0 GHz ~-6,0 GHz: carrier modulated with 80 % AM, at 1 kiHz sine

ecified

a) Voltage circuits and auxiliary power supply circuits energized with their highest specified

nominal voltages; if a meter is rated for more than one value of nominal volta
highest value shall be used,;

ge, the

b) The current circuits shall be carrying the value of the current given in the relevant

c)

particular requirements (accuracy class) standards;

For AC meters, the power factor (cos@ or sing) of the measured test signal shall be

according to the values given in the relevant accuracy class standard,;

d) The length of cables between the coupling device and the EUT shall be (0,5 - 0/+0,1) m,

arranged according to IEC 61000-4-4:2012, 7.3.

The transients shall be applied in common mode to each port at a time:
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e) Mains port and the current transformer port: £4 kV;
f) HLV auxiliary power supply port: £2 kV;
g) HLV signal ports: +2 kV (all terminals tested together as signal groups);

h) ELV signal ports and ELV auxiliary power supply ports: 1 kV (all terminals tested
together as signal groups);

i) Duration of the test: 60 s at each polarity;
i) Repetition rate: 100 kHz.

For examples of the test set-up, see Annex F, Figures F.1 to F.4. The geometrical arrangement
shall be according to IEC 61000-4-4: 2012.

Acceptance criteria: A applied separately to each test e) to j), except for the indicating'|display
function, which shall be evaluated according to criteria B.

9.3.7 Immunity to conducted disturbances, induced by radio-frequency fields

The tedt shall be carried out according to IEC 61000-4-6: 2013, under-the“conditions specified
in 7.1, and the following conditions:

The mdter shall be in operating condition:
a) Moltage circuits and auxiliary power supply circuits.gnergized with their lowest specified
nominal voltages;

b) [The current circuits shall be carrying the value of the current given in the rglevant
barticular requirements (accuracy class) standards;

c) For AC meters, the power factor (cos@-~gr sing) of the measured test signal ghall be
hccording to the values given in the relevant accuracy class standard;

d) A polyphase meter shall be connected to a balanced voltage system with polyphage load.

This tept shall be applied to all terminals (tested together as signal groups) of each pprt at a
time:

e) Mains port, current transformer port, auxiliary power supply port, HLV signal porfs, ELV
signal ports;

f) Frequency ranget 150 kHz to 80 MHz;

g) Moltage levels 10°V:

h) [Fhe dwellime shall be as specified in 9.3.1.2.

NOTE The choice of cable terminations representative of the real-life use cases is left to the expertise of the test
labs.

A t-.nn pritaria- N yveapntforth indieatina dianlay, £lanatiays il obholl o nu-,l t d
Ccep ATCC—oTItCT a7 \; CACCPT 1Ot arcatity uropray oo toT, winor orrar oc—ovd uate

according to criteria B.

9.3.8 Test for immunity to conducted, differential mode disturbances and signalling
in the frequency range 2 kHz to 150 kHz at AC power ports

These tests are intended to verify meter’'s immunity against disturbing differential currents in
the 2 kHz-150 kHz originating from power electronics and power line communication systems
(see Annex G). This test does not apply to DC meters.

The test is performed with disturbances in the current only; the test with voltage disturbances
is not required.

The test shall be carried out according to the IEC 61000-4-19: 2014, under the conditions
specified in 7.1, and the following additional conditions:
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The meter shall be in operating condition:

a) Voltage circuits and auxiliary power supply circuits energized with their lowest specified
nominal voltages;

b) The current circuits shall be carrying the value of the current given in the relevant
particular requirements (accuracy class) standards;

c) The power factor (cos¢ or sing) of the measured test signal shall be according to the
values given in the relevant accuracy class standard;

d) A polyphase meter shall be connected to a balanced voltage system with single-phase
load. If the meter metrology design is identical in all three phases, testing of one phase
is sufficient; otherwise each phase shall be tested one by one.

The differential test current I shall be applied to:

e) Mains port of directly connected meters:
1) 2 kHz to 30 kHz: Idlff =3 A,

D) 30 kHz to 150 kHz: Iy = 1,5 A.

f) [Lurrent transformer port of transformer operated meters:
1) 2 kHz to 30 kHz: 75 = 0,03 X /45

D) 30 kHz to 150 kHz: Iy = 0,015 X Iy

g) [The test waves profiles "CW (Continuous Wave) pulses with pause" and "rectgngular
modulated pulses" shall be used (IEC 61000-4149:2014, 5.2.2 and 5.2.3):

h) fq4ifs shall be generated with a tolerance of £.5,% of the selected level during the [test;

i) Frequency step shall be 1 %;
j) [The dwell time shall be as specified.inn9.3.1.2.2.

Acceptance criteria: A, except for the “indicating display function, which shall be evaluated
according to criteria B.

9.3.9 Surge immunity test

The tegt shall be carried eutaccording to IEC 61000-4-5: 2017, under the conditions specified
in 7.1, gnd the following conditions:

The mgter shall betin operating condition:

a) Moltageeircuits and auxiliary power supply circuits energized with their highest specified
hominal voltages;

b) Without any current in the current circuits and the current terminals shall be open|circuit;

c) Cable lengths between the surge generator and the EUT shall be 1 m, arranged
according to the IEC 61000-4-5: 2017, Clause 7;

The surge test signal shall be applied to:

d) Mains port:
1) each line to line, and each line to neutral, per Table 18;
2) with generator source impedance of 2 Q;

e) Current transformer port (this test is only applicable for meters with direct voltage
connection, the test can be carried out together with the mains port test d):

1) the current transformer port shall be tested with one terminal (line) of each current
transformer port floating (unconnected, open circuit).
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2) each current transformer terminal (line) to neutral and between any two
transformer terminals (lines), per Table 18;

3) with generator source impedance of 2 Q;

current

f) HLV auxiliary power supply port and HLV signal ports rated for direct connection to mains:

1) each line-to-line: 2 kV with generator source impedance of 2 Q;

2) each line-to-ground: 4 kV with generator source impedance of 12 Q; (if applicable,

see |)

g) HLV auxiliary ports rated for connection to circuits other than HLV mains networks:

NOTE
devices"

consider

h)

1) each line-to-line: 1 kV;

AL H

A\ 1 4 ..o 1 Va¥d A ot 1
i) CACIT TITITe=tU=yrouriu. < R\v, (I dppPleavulc, sTC 1)

B) with generator impedance of 42 Q.

A\n auxiliary control switch is defined in IEC 6205-31:2015, 3.7.4. as a "switch intended, to_control

bd as "HLV auxiliary ports rated for connection to circuits other than HLV mains networks".
FLV auxiliary power supply port:

1) each line-to-line: 0,5 kV;

D) each line-to-ground: 1 kV; (if applicable, see |)

B) with generator source impedance: 42 Q.

FLV signal ports (if applicable, see I):

to-ground: 1 kV;

P) Unshielded or shield connected at oneZend to ground, symmetrical lines: in ¢
mode, 1 kV;

device case);

1) with generator source impedance: 42 Q.

Table 18 — Surge immunity test voltage

auxiliary

This means that an auxiliary control switch is not rated for a direct connection topmains or fo a direct
switching of high load currents. However, such auxiliary control switches may operate at HL\V/Aevels, and are

herefore

1) Unshielded or shield connected at one end\to'ground, unsymmetrical lines: eagh line-

pmmon

B) Lines with shield connected at-b@th ends to ground: 1 kV (applied to shield or metallic

Voltage line:to*neutral derived from -
~ Open-circuit peak voltage of the
nominal system voltage surge test waveform, £ 10 %
(see IEC,62052-31:2015, Table 7), 9 T ”
V AC or DC \Y

100 1500

150 2500

300 4 000

600 6 000

1000 8 000

1 500 (DC only) 8 000

i) The surges on AC ports (mains port, current transformer port, HLV auxiliary power
supply port, HLV signal ports) shall be applied at phase angles of 0°, 90°, 180° and 270°
of the fundamental AC voltage waveform; five positive and five negative surges shall be

applied at a rate of one surge per minute, at each specified phase angle;

k) On DC ports (mains port, auxiliary power supply port, signal port), five positive and five

1)

negative surges shall be applied at a rate of one surge per minute;

Line-to-ground and common mode tests are only applicable to meters with functional or

any other connection to ground.
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Acceptance criteria: B.

9.3.10 Ring wave immunity test

The test shall be carried out according to IEC 61000-4-12: 2017, under the conditions specified
in 7.1, and the following conditions. This test does not apply to DC meters.

The meter shall be in operating condition:

a) Voltage circuits and auxiliary power supply circuits energized with their highest specified
nominal voltages;

b) Nithout any current inthe current circuits and the current terminals shall be gpen circuit;

c) [Cable length between the coupling device and the EUT shall be 1 m, arrangedyacgording
o the IEC 61000-4-12: 2017 clauses 7.5;

The ring wave test waveform shall be applied to:

d) Mains port:

1) between each line, including neutral, and ground: 4 kV,

P) in differential mode (each line to line, each line to neutral): 2 kV,
B) with generator source impedance of 12 Q;

e) Lurrent transformer port:

1) the current transformer port shall be tested./with one terminal of each |current
transformer port floating (unconnected, open-circuit).

P) between each current transformer port and ground: 4 kV,
B) between any two current transformer ports: 2 kV,

1) with generator source impedanceof 12 Q;

f) HLV auxiliary power supply port and HLV signal ports:

1) between each line and ground: 2 kV,

P) in differential mode (each line to line): 1 kV;

B) with generator source’impedance of 12 Q;

g) ELV auxiliary poweér-supply port and the ELV signal ports:

1) in common mode: 0,5kV;

D) with generator source impedance of 30 Q;

B) communication ports and signal ports shall be tested as a signal group.

h) [Thedransients on mains port, current transformer port, HLV auxiliary power supgly port,
arid’ HLV signal port shall be applied at phase angles of 0°, 90°, 180° and 27(°of the
padamantal AC nltann vwavunfarmn: fivn naoitivn AanA fivin o na~AtinA franaianto nha“ be
darruaTrTToeTriiaT NV vulnugu WwauvoTrurTiT, LI A VU\)ILIVU arTu LLA A llu\‘.’uuvv TUTTOTOUTINOY

applied at a rate of one transient per minute, at each specified phase angle;

i) On DC ports (auxiliary power supply port, signal port), five positive and five negative
transients shall be applied at a rate of one transient per minute.

Acceptance criteria: B.

9.3.11 Damped oscillatory wave immunity test

This test is applicable only to voltage transformer operated AC meters and does not apply to
DC meters. This test shall be carried out according to IEC 61000-4-18: 2019, under the
conditions specified in 7.1, and the following conditions.
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The meter shall be in operating condition:
a) Voltage circuits and auxiliary power circuits energized with their highest specified
nominal voltages;

b) The current circuits shall be carrying the value of the current given in the relevant
particular requirements (accuracy class) standards;

c) The power factor (cos¢ or sing) of the measured test signal shall be according to the
values given in the relevant accuracy class standard;

d) Cable length between the coupling device and the EUT shall be 1 m, arranged according
to the IEC 61000-4-18: 2019, 7.3;

H n 1i L ) - b i) b n s
This tegtvottageshattbeapptiedtoeachportatatime:

e) Mains port, HLV auxiliary power supply port and HLV signal ports:

1) In common mode: 2,5 kV;

P) In differential mode: 1,0 kV;

f) [Test frequencies shall be:

1) 100 kHz, repetition rate: 40 Hz;

P) 1 MHz, repetition rate: 400 Hz;

g) [Test duration: 60 s (15 cycles with 2 s on, 2 s off, for €ach frequency).

Acceptance criteria: A, except for the indicating display.€unction, which shall be evaluated
according to criteria B.

9.3.12 | External static magnetic fields

This test is intended to verify the meter’s immunity to continuous magnetic fields that may be
present in its operating environment.

Immunity levels higher than specified in this subclause may be negotiated betwgen the
manufdcturer and the purchaser to'provide additional protection (e.g. for specific anti-tampering
requirements).

This tegt shall be conductedwunder the conditions specified in 7.1, and the following congditions:

The mqter shall be in operating condition:
a) Moltage cirCuits and auxiliary power circuits energized with their lowest specified nominal
voltages;

b) [The‘current circuits shall be carrying the value of the current given in the rglevant
barticular requirements (accuracy class) standards;

c) For AC meters, the power factor (cos¢ or sing) of the measured test signal shall be
according to the values given in the relevant accuracy class standard;

This test shall be applied to the enclosure port.

d) The magnetic field shall act on all accessible surfaces of the meter under normal
operating conditions;

e) Meter enclosure surfaces in contact with a mounting board or butting up against a
supporting structure are regarded as not accessible and do not need to be exposed to
the magnetic field. In cases where the mounting arrangements may vary or cannot be
guaranteed, all exposed surfaces shall be tested;

f) The value of the magneto-motive force shall be 1 000 At (ampere-turns); the static
magnetic induction may be generated by using the electromagnet according to
Clause K.2, energized with a DC current;
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g) Static meters intended for installation in locations with normally open access (e.g.
residential or commercial locations), shall also pass the test of static magnetic induction
generated with a permanent magnet according to Clause K.1. The test magnet shall
remain stationary during the application of the magnetic field to any particular location
on the surface of the meter. Surfaces which are deemed inaccessible when the meter is
installed as per manufacturer’s instructions, are not subject to this test. This test is not
applicable to electromechanical (Ferraris) meters.

NOTE Restricted access areas (i.e. areas accessible only to electrically skilled persons and electrically instructed
persons with the proper authorization) may include, but are not limited to: industrial areas, substations, power
generation stations, other large consumers (such as manufacturing plants, mining or drilling operations, wastewater
and sewage treatment plants).

h) The application of the field shall be long enough to obtain a stable percenta

e error

Accept

Meters
log the

acceptance criteria A cannot be met. The indication of exposure on the meter display

necess

9.3.13

This te
in7.1,

The me

a)

d)

This te

e)

measurement.

hnce criteria: A.

which contain construction elements susceptible to external static magnetic field
exposure to magnetic field in all cases when primary functiofisVare affecte

pry if the log of exposure is accessible through the communication ports.

Power frequency magnetic field immunity test

bnd the following conditions:

ter shall be in operating condition:
Voltage circuits and auxiliary power circuits energized with their lowest specified 1
voltages;

The current circuits shall be carrying the value of the current given in the r
particular requirements (accuracy class) standards;

For AC meters, the power factor (cos@ or sing) of the measured test signal s
hccording to the values-given in the relevant particular requirements (accuracy
standards;

Cable length exposed to the magnetic field shall be 1 m, arranged according
EC 61000-4-8:.2009, 7.3.

5t shall be applied to the meter’s enclosure port:

A magnetic induction produced by a current of the same frequency as that of the

bpplied in the most unfavorable conditions of phase and direction compared

s, shall
d, and
is not

5t shall be carried out according to IEC 61000-4-8:<2009, under the conditions specified

ominal
elevant

hall be
class)

to the

voltage

bpplied to the meter voltage circuits and flowing through the inductive coil shall be

to the

voltage(s) enerqgizing the meter;

f)

Frequency equal to nominal meter frequency;

g) The inductive coil as per 6.3.3a) of IEC 61000-4-8:2009;

h) Immersion test method, continuous magnetic field applied in three perpendicular planes,
field strength 0,5 mT (400 A/m);

i) After the test position of the EUT has been determined, the test duration shall be 1 min.

Acceptance criteria: A.

9.3.14

Emission requirements

This test shall be carried out according to CISPR 32: 2015, under the conditions specified in
7.1, and the following conditions:
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The meter shall be tested as table top equipment and shall be in operating condition:

a) Voltage and auxiliary power circuits energized with their highest specified nominal
voltages;

b) The current circuits shall be carrying a current between 0,1 7, and 0,2 I,, drawn by linear
load;

c) For connection to the voltage circuits, the auxiliary circuits, and the current circuits an
unshielded cable length of 1 m to each terminal shall be used;

d) If a detached indicating display is specified for installation far from the meter (where the
distance exceeds 1 m), or outside of the metal metering cabinet, the meter may be tested
with the detached indicating display placed outside of the measurement area or below

the reference ground plane; however, in this case the detached indicating display shall

blso be tested with the meter placed outside of the measurement area or below the
reference ground plane; in either case the meter and its specified detached indicating
display shall meet the acceptance criteria;

e) [Indicating display shall be exercised during the test with a test image construcfed and
pbrovided by the manufacturer according to the CISPR 32: 2015, Clause B.2.

Acceptance criteria: the test results shall comply with the limits givenin CISPR 32: 2015 for
class B|equipment; the limits given in CISPR 32: 2015 for class A eéquipment are acceptable for
meter types intended to be installed only in industrial locations:

NOTE [xamples of industrial locations (environments) include, but arénot limited to: manufacturing plants, mining
or drilling operations, wastewater and sewage treatment plants, substations, power generation stations.

9.4 Tests of immunity to other influence quantities
9.4.1 General

The additional percentage error due to the. change of influence quantities with respect to
referengce conditions, shall not exceed thelimits specified in the relevant particular requirements
(accurdcy class) standards.

The mdter shall be tested in operating condition:

a) [The conditions specified in 7.1 apply, unless specified otherwise;

b) [The current circuits*shall be carrying the value of the current given in the rglevant
barticular requirements (accuracy class) standards, unless specified otherwise;

c) For AC meters, the power factor (cos¢ or sing) of the measured test signal ghall be
hccordingio the values given in the relevant particular requirements (accuracy class)
standards, unless specified otherwise.

9.4.2 Harmonics in the current and voltage circuits

9.4.2.1 General

These tests are intended to verify meter’s accuracy when measuring various non-sinusoidal
current and voltage signals. These tests do not apply to DC meters.

These tests shall be applied to the mains port, and the current transformer port, unless specified
otherwise.

If the meter is specified for operation with a detached indicating display, such device may be
connected or not connected.

Voltage circuits shall be energized with their highest specified nominal voltages.

The distortion factor of the voltage waveform shall be as specified in Table 10.
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Harmonics in the current and voltage circuits — 5th harmonic test

Test conditions:

a)
b)
c)
d)
e)
f)
g9)

NOTE 1
power =

Harmoni

NOTE 2
is laggin

h)
Accept

9.4.2.3

The tes
or with

Accept

9.4.2.4
The tes

Fundamental frequency current: 74 = 0,5 I,,,;

Fundamental frequency voltage: Uy = U,;

Fundamental frequency power factor for active energy meters: such that cos ¢,

C 2020

:’];

Fundamental frequency power factor for reactive energy meters: such that sin ¢, = 1;

Content of 5th harmonic voltage: Ug = 10 % of U,;

Contentof Sthritarmonic current 75 = 40-% of fundamentat current;

Harmonic power factor for active energy meters: such that cos ¢g = 1;

Resulting harmonic active power due to the 5t harmonic is Py = 0,1 U, x 0,4 1, = 0,04 P, orto
1,04 P, (fundamental + harmonics).

power factor for reactive energy meters such that sin ¢ = 1;

Harmonic power factor: such that sin ¢, = 1; means that the phase angle of the fifth order current
j the fifth order voltage harmonic by 90 degrees (or 1 ms for a 50 Hz-signal or 0,833 ms for a 60 H

Fundamental and harmonic voltages are in phase, at positive zero crossing.

hnce criteria: A.

Interharmonics in the current circuit.=_burst fired waveform test

ts of the influence of interharmonics stiall be made with the circuit shown in Fig
other equipment able to generate the'current waveforms as shown Figure H.2.

hnce criteria: A.

Odd harmonics in the-current circuit

ts of the influence of ‘add harmonics shall include test with a 45°, 90° and 135f

fired waveforms.

This te
genera

Accept

5t shall be made with the circuit shown in Figure H.1 or with other equipment
e the currént waveforms as shown Figure H.4, Figure H.6 and Figure H.7.

hnce-criteria: A.

9.4.2.5
This sh

al active

harmonic
F signal).

re H.1

phase

able to

Be ; I cs—tatf= tifred ¢ test

all be applied to the mains port of directly connected meters.

This test does not apply to the transformer operated meters.

The tests of the influence of direct current and even harmonics shall be made with the circuit
shown in Figure H.8 or with other equipment able to generate the current waveforms as shown
in Figure H.9.

Acceptance criteria: A.

9.4.3

Voltage variation

This test shall be applied to the mains port.
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The primary meter functions shall be evaluated as per Table 19.

Table 19 — Evaluation of primary meter functions under influence of voltage variation

Primary meter functions

Vo

Itage variation 2 Energy registration Indicating display

Operation of switches ©

09U

n

mnSUS1AU Criteria A Criteria A Criteria A

0,8 U,

1,10

n-

n-min

SU<09YU,

n-min 3x percentage error limit for

Criteria A

Criteria A Criteria A
<U<1,15U

max n-max

b _d

Q

400
BLAYA%

0 ..

Criteria B ©

0

SU<0,8 Uy min Criteria A P d Criteria AR

Q

f
n-max

wx<US19U See 9.4.13

-m

_thin @nd U,

refer respectively to the lowest nominal voltage and to the highest nominal voltage s

n-max
he manufacturer; In three-phase three-wire meters, U . and U . refer respectively to the

inal line-to-line voltage and to the highest nominal line-to-line voltage specified by the manufactu

meters powered only from the measured circuits (mains port), criteria apply{for voltages above the
er supply voltage specified by the manufacturer.

meters powered only from the measured circuits (mains port), criterianapply for voltages below thg
er supply voltage specified by the manufacturer.

meters powered from an auxiliary power supply, criteria applyin the whole voltage variation range
liary supply is independent of the measured mains netwopk)

licable to Load Control Switches and to Supply Control Switches.

se values represent fault conditions applied as per 9,4.13; applicable for transformer operated mete

becified
lowest
er.

lowest

lowest

as the

rs only.

9.4.4

The tern
The sp
specifig
then bqg
K belo
outside]

Voltagg

nominal voltages.

Accept
accordi

Ambient temperature variation

nperature coefficient shall be determined for the specified operating temperature
pcified operating temperature range shall be divided into 20 K wide sub-ranges,
d otherwise in the releyant accuracy class standard. The temperature coefficie
determined for each .of'these sub-ranges by taking measurements 10 K above
v the middle of each sub-range. During the test, the temperature shall be in n
the specified operating temperature range.

circuits and*auxiliary power circuits shall be energized with their highest sy

hnee.criteria: A, except for the indicating display function, which shall be ev

range.
unless
nt shall
and 10
0 case

ecified

aluated

ng.to criteria B for temperatures outside the specified range of display operation.

9.4.5

Interruption of phase voltage

This test does not apply to DC meters.

Test conditions:
a) Voltage circuits and auxiliary power circuits energized with their lowest specified nominal
voltages;

b) For transformer operated meters, no current shall be flowing in the current circuits of
phases whose voltage is interrupted during this test;

c) During interruptions of the mains voltage, three-phase meters shall measure and register
energy on the phases which remain energized;

This test shall be applied to:
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d) the mains port of three-phase meters powered from the measured mains (measurand);
in this case the measured mains is connected to the voltage circuits and to the power

supply circuits of the meter, which share the same terminals;

e) the mains port of three-phase meters powered from the measured mains (measurand)

and from an auxiliary power supply; the auxiliary power supply shall not be inte
during this test;

rrupted

f) the mains port of three-phase meters powered exclusively from an auxiliary power supply;

in this case the measured mains is connected only to the voltage circuits of the

meter;

the meter’s auxiliary power supply circuit is connected via its own dedicated terminals,
which are separate from the voltage circuit terminals; the auxiliary power supply shall

During

g)

h)

Accept

NOTE
meters th

9.4.6

This te
This te
Voltagg

For thid
but no |

nominal frequencies, this test shall apply to each of the nominal frequencies of the met

Accept

9.4.7

This te

This te

not be interrupted during this test;

this test, the phase voltages are interrupted as follows:

n a three-phase, four wire networks: any single and any two phases (in allc¢ombir]
Six tests in total);

n a three-phase, three-wire network (if the meter is designed for this’service): g
bf the three phases (three tests in total).

hnce criteria: A.

For directly connected meters, this test covers the case of tripping,of\a’fuse, and for transformer
e case of tripping of a breaker (disconnection of voltage and current).

Frequency variation

5t shall be applied to the mains port of AC méters.
5t does not apply to DC meters.

circuits shall be energized with their highest specified nominal voltage.

ess than from -2 % to +2 %(of nominal frequency. For meters rated to operate at 1

hnce criteria: A.

Reversed.phase sequence

5t shall_ be)applied to the mains port of three-phase meters AC meters.

5t dogs not apply to DC meters.

ations,

ny one

pbperated

test the measured frequency shall vary within the range specified by the manufacturer,

nultiple

er.

For this test, any two of the three phases shall be interchanged.

Voltage circuits shall be energized with their highest specified nominal voltage.

Acceptance criteria: A.

9.4.8

Auxiliary voltage variation

This test shall be applied to AC or DC auxiliary power supply port.

For auxiliary power supply voltage variation between -20 % of the lowest specified nominal
auxiliary supply voltage, and +15 % of the highest specified nominal auxiliary supply voltage,
the variation in percentage error shall not exceed the limits specified in the relevant particular
requirements (accuracy class) standards.
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Voltage circuits shall be energized with the lowest specified nominal voltage.
Acceptance criteria: A.

9.4.9 Operation of auxiliary devices

The installation and operation of any accessories, or combination of accessories, shall not
influence the meter accuracy. This test shall be conducted with accessories connected to create
a test configuration representative of the typical meter configuration in service.

NOTE For example, an electromagnet of a multi rate register or an accessory for external communication (GSM,
PLC, Zigbee ®, etc.).

It is preleferable that the connection to the auxiliary device(s) is marked to indicate the'|correct
method of connection. If these connections are made by means of plugs and sockefs, they
should |pe irreversible.

However, in the absence of those markings or irreversible connections) the variatjons of
percenfage errors shall not exceed those specified in the relevant standards if the meter is
tested yith the connections giving the most unfavourable condition.

The meter voltage and auxiliary power circuit shall be energized with their lowest specified
nominal voltages.

All cables shall be connected according to the manufacturer’s instructions (e.g. voltage and
currentfmeasurement cables, communication cables,~auxiliary power supply cables, I/O cables,
accesspry cables, etc.) The manufacturer shalk-provide the test equipment enabl|ng the
operatipn of accessories during this test.

Acceptance criteria: A.

9.4.10 | Short-time overcurrents

This tegt is intended to verify the.influence of short term overcurrents on meter accuracly.
This tegt shall be applied té:the mains port, or the current transformer port.

Voltagg circuits and auxiliary power circuits shall be energized with their highest specified
nominall voltages.

Short-time overcurrents shall not damage the meter.

The tegt'circuit shall be practically non-inductive.

For polyphase meters this test shall be performed on each phase, one phase at a time. The
other phases where the overcurrent is not applied shall remain at reference conditions as
specified in 7.1.

Directly connected AC meters shall be tested with an overcurrent equal to 30 /,,,, with a relative
tolerance of +0 % to —10 % for one half-cycle at nominal rated frequency. See Annex I.

Transformer operated AC meters shall be tested with an overcurrent equal to 20 7,,, with a
relative tolerance of +0 % to =10 % for 0,5 s.

Directly connected DC meters shall be tested with an overcurrent equal to 30 /,,,, with a relative
tolerance of +0 % to —10 % for 10 ms.
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The meter shall be allowed at least 1 h of recovery time before the energy measurement
percentage error is checked.

Acceptance criteria: B, except for energy registration after recovery time, for which acceptance

criteria

9.4.11

A apply.

Self-heating

This test shall be carried out as follows: after the voltage circuits and auxiliary power supply
circuits have been energized with the highest specified nominal voltage for at least 1 h, without
any current in the current circuits, the maximum current shall be applied to the current circuits.

The ca
IEC 62

l)le used for energizing the meter during the test shall be selected according
)52-31:2015, 4.3.2.11.

The mgter percentage error shall be measured immediately after the current issapplied a

at inter

als short enough to allow a correct drawing to be made of the curve of percentag

variatign as a function of time. The test shall be carried out for at least 4&h)

NOTE

The cu

For electromechanical (Ferraris) meters a longer warm-up time of up to 2-h is“acceptable.

relevant particular requirements (accuracy class) standards.

Accept

9.4.12

The int
current

hnce criteria: A.

Fast load current variations

ent of this test is to ensure that the accuracy of the meter is not susceptible to fa
variations occurring over an extended time period (see Annex J).

The tegt shall be carried out under thé_conditions specified in 7.1.

Voltagg circuits and auxiliarypewer circuits energized with their highest specified n

voltages;

The test shall be applied’ to the mains port of directly connected meters and to the

transfo

rmer port of transformer operated meters:

[he test current shall be repeatedly switched between on and off states;

Huring-the ¢, period, the value of the test current shall be as given in the r
bartiedlar requirements (accuracy class) standards;

to the

hd then
e error

'rent and the power factor (cos or sing) shall be according to the values given in the

st load

ominal

current

elevant

b +

H o 4~ rod—+th ] £ 4 4 £ baoll L [ N
Jutitry uic Loff MCETTUU, UTC varutc Ul 1T t1Totl LUTTTTIL offaill T Tyual (U 2T1TU,

d) the duration of the ¢, and ¢, periods shall be according to the following test profiles:

1) ton = 10 s ¢ty = 10 s, total test duration 4 h;
2) ton = 5 sty = 5 s, total test duration 4 h;

3) ton = 58ty = 0,5 s, total test duration 4 h;

e) For AC meters, the turn-off times and the turn-on times do not need to be synchronized
with the zero crossings of the mains frequency. The switching between on and off states
shall occur within one cycle at nominal mains frequency. The tolerance for 7., and 7

shall be +/- one cycle at nominal mains frequency;

f) For DC meters, the switching between on and off states shall occur within 20 ms. The

tolerance for ¢, and ¢y is +/- 20 ms.
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The recommended method to verify the measured energy is using the energy register of the
meter.

Acceptance criteria: A, applied separately to each test d)1), d)2), and d)3).

9.4.13 Earth fault

This test applies to three-phase four-wire transformer operated AC meters, connected to
distribution networks which are equipped with earth fault neutralizers or in which the star point
is isolated.

This test-does not apply to DC meters

In the ¢ase of an earth fault and with 10 % overvoltage, the line-to-earth voltagés)of the two
lines which are not affected by the earth fault will rise to 1,9 times the nominal voltage. This
overvoltage condition is considered as an influence quantity of long duration.

The tedt shall be conducted under the conditions specified in 7.1, and thefollowing conditions:

a) [The meter shall be in operating condition:

b) Moltage circuits and auxiliary power circuits energized{with their highest specified
hominal voltages;

c) [The current circuits shall be carrying the value _of the current given in the rglevant
standards;

This tegt shall be applied to the mains port.

d) For a test under a simulated earth faultcondition in one of the three lines, all vpltages
bre increased to 1,1 times the highest specified nominal voltages. The neutral terminal
pf the meter under test is connected to the line terminal at which the earth faul{ has to
be simulated (see Annex L);

e) [The simulated earth fault shall-be applied to any two phases and neutral with g phase
angle of 60° between two.phase voltages. A total of three tests are required to cdver the
bairs of phases;

f) |n every configuration (test) described above, the maximum withstand voltage of|1,9 Un
shall be applied ferd h, with a cooling period of 1 h between the test runs.

NOTE $ee IEC 62052-31:2015: 6.10.3.2.

The enprgy measurement percentage error is checked after a recovery time necessary|for the
meter tp returnito the reference conditions and its normal operating temperature after the test.

Acceptangcer criteria: B, except for energy registration after recovery time, for which crjteria A
apply.

10 Type test

10.1 Test conditions

All tests shall be carried out under the reference conditions given in 7.1, unless otherwise stated
in the relevant clause.

In order to verify that the meter type complies with all the requirements of this standard and
with the relevant requirements of the particular (accuracy class) standards, the tests shall be
carried out on a limited number of meters of the same type having identical and representative
characteristics of the type, and configuration(s) representative of the worst-case meter
configuration(s) in relation to a test.
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Testing this representative configuration is deemed to be sufficient to verify compliance of
identical sample(s), all possible configurations, and all possible combinations of functions and
accessories. There is no specific need to perform all listed tests on the same sample(s).

A recommended test sequence is given in Annex P.

Accessories (e.g. communication modules, I/0O modules, etc.) shall be installed to create a test
configuration representative of the typical meter configuration in service.

In case of modifications to parts of the meter made after the type test, only those tests with
results possibly influenced by said modifications are deemed to be necessary.

10.2 Type test report

The type test shall be documented in a test report, which shall include all, the’ infofmation
necesspry to reproduce the type test. In particular, the following shall be recorded:

a) [Commercial identification of the tested meter type and all the copfigurations covered by
he type test;

b) Name and address of the manufacturer;

c) Name and address of the testing laboratory and its accreditation information;

d) |dentification of the representative meter model(s) and_configuration(s) tested, including
serial number(s) and year(s) of manufacture{ embedded software (firmware)
dentification;

e) |dentification of the detached indicating displays, LPITs, and all meter accessori¢s used
during the type test, including serial number(s), year(s) of manufacture and empedded
software (firmware) revision number(s);

f) For accredited test laboratories: sproof of accreditation; for other laboratories:
dentification of the reference meter, and other test equipment used: brand| name,
product type, model and serial number; calibration dates of test equipment;

For eagh test:
g) ldentification of the typey-configuration, serial number and the firmware version nymber(s)

bf the tested meter,;

h) Pescription of the test method applied, where this standard allows the choice of the test
methods;

i) [The test results (test data) shown vs. the acceptance criteria and rationale [for the
bass/fail"decision;

i) Anyspecific conditions necessary to enable the test to be performed and reproduced;

k) Anyspecific conditions of use, for example cable length or type, shielding or gropnding,
I meter operating conditions, which are required to achieve compliance,

[) A photograph of the test setup where the test setup may affect the results;

In addition to the above, for testing conducted subsequent to modifications made to the meter
after the original type test:
m) Technical description of the modifications;
n) Rationale for selection of the limited tests necessary to verify the compliance of the
modified meter.

If a meter complies only with class A emission limits (see 9.3.14), this shall be clearly stated in
the meter’s type test report.
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Annex A
(normative)

Optical test output

A
\

-

Reference surface (optically actie area
approximataly 0,5 ci?, @ 8 mm 1 mm)

Optical axis of 2
the transmitter \

g
-

Optical test output

I~

Receiving head

Surface of the meter Jransmitted beam

IEC
Figure A.1 — Test arrangement for the test output
ON-state
(e e e \ —————————————————————————————————————
05i [{ [~~~ 7Tt 10 Wtttk | It
01iAfft-----&A=>--m oo o it p----
‘ OFF-state
- , 3 tT _ . tT
tf\N thl:l:

IEC

Requirements

ton 20,2 ms
topgg 20,2ms
t; <20 ups

Figure A.2 — Waveform of the optical test output
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Annex B
(normative)

Class A and class B electrical pulse outputs

B.1 Electrical characteristics of pulse output

Z
Pulse N Pulse
output ~ Tnput
device \ device

EC

Key

U voltage across the terminals of the output

I current flowing in the pulse output

Figure B.1 — Physical interface of the electrical pulse output
Table B.1 — Specified operatingyconditions
Parameters Class A pulse-device Class B pulse devicp

Maximupn voltage (U,,,,) 27 V,DC 15V DC
Maximum current in ON-state 27 mA 15 mA
Minimum current in ON-state 10 mA 2 mA
Maximum current in OFF-state 2 mA 0,15 mA

NOTE 1| The maximum distance of transmission is dependent on the environment and the quality of the caple, and
shall be|defined specifically.

NOTE 2 |If other functions like detection of fraud, short circuit or open circuit in the transmission line, |etc. are
required, a solution with the values specified in Annex C may be used.
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B.2 Electrical output pulse waveform
ON-state
(e \ ——————————————————————————————————————————
05i "] [~~"""""""""TTTTTTToooooooo- 7 Rttt
01iAfft---=-=---—————————————— - o i & /— ——————
OFF-state
tT tT
> -
. tON | tOFF -
- o o IEC
Requirgments: /gy 2 30 ms, tggg 2 30 ms, tr < 5 ms.
Figure B.2 — Electrical output pulse(waveform
B.3 [Test of electrical pulse output
The tedt set-up is according to Figure B.3.
Ri
2t —
< L
Pulse output S o
device
Y \
IEC
Figure B.3 — Pulse output test set-up
Pulse dqutput shall fulfil the requirements of the Table B.2.
Table B.2 — Test of pulse output
Test conditions Test results
Power supply Power supply internal
S‘t)autles:f voltage (Ug) resistance (R)) Loop current (/) Voltage (V)
output v kQ mA v
Class A Class B Class A Class B Class A Class B Class A Class B
ON 18 3 1 210 >2 <8 <1
OFF 27 15 1 <2 <0,15 225 214

B.4 Test of pulse input

The test set-up is according to Figure B.4.
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N

Pulse input
device

IEC

Figure B.4 — Pulse input test set-up

Pulse inputs shall fulfil the requirements given in Table B 3 The test arrangement shall be
according to Figure B.4.

Table B.3 — Test of pulse input device

Swi{ch Test results

position Resistance value Remarks loop current or vopltage

Class A Clpss B

1 Ry =800 Q Pulse input power supply 1210 mA 132 mA

2 R,<s1Q Short-circuit current of ‘pulse 1< 27 mA 1 <|15 mA
input device

K R3>1 MQ Open-circuit voltage of pulse us<2rv U155V
input.device
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Annex C
(normative)

Electrical pulse output for special applications and long distances
according to IEC 60381-1:1982

C.1 Specified operating conditions and output pulse waveform

The main electrical characteristics are summarized in Table C.1.

Table C.1 — Specified operating conditions

Parameters Minimum Maximum
Open cifcuit (1,) 0 mA <4 mA
Rest (OfF) (1,) 4 mA <6,5 mA
Defraudption (/) 6,5 mA <8,9 mA
Measurg pulse (ON) (Ip) 8,9 mA <11,4 mA
Defraudption + Measure pulse (Idp) 11,4 mA <14 mA
Short cifeuit (/) 14 mA 20 mA
Power supply voltage 20V 30V
Pulse dyration (75,) 30'ms 120 ms
Rise time and fall time (¢) - <5 ms
Load impedance (R, ) - <300 Q
Distancs 100 m
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Défraudation + PL]Ise Short circuit

g
12 =+ Pulse Y

-

N
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I

A0,9/. /V .............. \ ....... , \ -
10 -+
E—_ /I \ :
) \
—~| 0,57 ceeues AR R X
8T / \ Defraudation =
/ / \ v
6 — v 0.1i l' ............... A
Rest 1N
Y
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2 - ]
0 S et Y -
_ t - i t, - pen gircui t
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A
Y
A
Y
A
Y

IEC

Requirements: 30 ms <15, =120 ms

toEF 230ms, t; <5ms

Figure C.1 — Output pulse waveform

C.2 [Test of pulse output

The tegt set-up is according to Rigure C.2.

|

Pulse output ) @
; =
device v

IEC

Figure C.2 — Pulse output test set-up

The pulse output shall fulfil the requirements of Table C.2.
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Table C.2 — Test of pulse output device

Test conditions Test results
Power supply
State of Power supply internal resistance Loop current
pulse output voltage (Ug) (R)) 1)
1
\% Q mA
Open circuit 20 to 30 226 0<I<4
Rest (OFF) 20 to 30 226 4<]<86,5
Defraudation 20 to 30 226 6,5<71<8,9
Measurgpufseto) 20to30 226 8o=1<1.,4
Defrauqation + Measure pulse 20 to 30 226 11,4 £/ <[4
Short cfrcuit 20 to 30 226 14 <1< 30
C.3 [Test of pulse input
The tegt set-up is according to Figure C.3.
<
1 _/2' 3 5 6
R R2 R3 R4 R5 R6 S Pulse inF ut
device

Figure C.3 — Pulse input test set-up

The pulse input shall fulfil the requirements of Table C.3.

Table C.3 — Test of pulse input device

IEC

Switch Resistance value Remarks Test results;
position loop current or vpltage
1 Ry =2kQ Pulse 8,9 < I, < 11,4|mA
2 R;21Q Short circuit 14 <1, <20 mA

3 R; > 1 MQ Open circuit 07 ,<4mAp
U<30VDC

4 Ry =4 kQ Rest 4<] <65mA

5 Rs = 3 kQ Defraudation 6,5 < Iy < 8,9 mA

6 Re = 1,7 kQ Pulse + Defraudation 11,4 < 1dp <14 mA
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Annex D
(informative)

Meter symbols and markings

See |IEC 60417.

NOTE Specific National regulations can override these meter symbol recommendations.

Table D.1 — Examples of voltage marking according to network voltage

Meter Rated system voltage
\
Single-phase two-wire 120 V 120

Single-phase three-wire 120 V

(120 V to the mid-wire) 240

Three-phase three-wire two-element 3 x 230

(230 V between phases)
3 x 230/400 2

Three-phase four-wire three-element 3 x 230 (400)
(230 V phase to neutral)
3 %280/ 400

28 Voltage marking on the meter according to network yoltage.

Table D.2 — Symbols for measuring elements

Designation Symbol

Watt-hqur or var-hour meter with one measuring element, having one current circuit
and ong voltage circuit (for one-phase two-wire cireuits)

O
Watt-hqur or var-hour meter with one measuring element, having one voltage circuit o
and twq current circuits (for one-phase, two- or three-wire circuits, when the voltage
circuit ip connected across the outer-cenductors) o
o

Watt-hqur or var-hour meter with\two measuring elements, each having a voltage
circuit gnd a current circuit, €ach of which is connected in the outers of a one-phase
three-wjire circuit, the corrésponding voltage circuits being connected between the
outers @nd the mid-wire

[¢)
Watt-hqur or var-heur meter with two measuring elements, each having a voltage
circuit and a curcent circuit, the latter being inserted in a phase conductor of a three- o\/(
phase gircuit;~the voltage circuit of each measuring element being connected between
the neutraland the phase conductor in which its current circuit is inserted

<

Watt-hdurar var-hour meter with twa mnn:uring elements_each hn\/ing a \/nltago o o
circuit and a current circuit, and connected for the two-wattmeter method (for three-
phase three-wire circuits)

phase four-wire circuits)

Watt-hour or var-hour meter with two measuring elements, each having a voltage
circuit and a current circuit, and connected in the two-phase conductors of a two-
phase three-wire circuit

Watt-hour or var-hour meter with three measuring elements, each having a voltage
circuit and a current circuit, and connected for the three-wattmeter method (for three-
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Designation Symbol
Var-hour meter with two measuring elements, each having a voltage circuit and a
current circuit, one of the current circuits having a common point with the voltage
circuit of the other measuring element, whilst the current circuit of the latter has a
common point with the voltage circuits of the two measuring elements
As can be seen, this symbol corresponds to the figure below and is applicable to
three-phase three-wire circuits
1 T
2 [
3 —
1L
IEC 1618/05
Figure + Cross-phase connection of a var-hour meter with two measuring elements in
three-pphase three-wire circuits
Table D.3 — Marking of the measured quantity (examples)
Designation Symbol
Watt-hour meter kWh
Var-hour meter kvarh
Indgctlve and capacitive var-hour meter with two kvarh o~ _"_
registers
Volt-ampere-hour meter kVAh

Working range of var-hour meter

NOTE Instead of black shadedyor crosshatched possible.

Table D.4 —'Inscriptions indicating the accuracy class
and the meter constant (examples)

Designation Symbol

Accuraey class
Cl. 1
Example: class 1
Cl.0,1S

Example: class 0,1 S
Meter constant for electromechanical meters 500 r/kWh
Example: 500 revolutions per kilowatt-hour, or 2 or
Wh per revolution 2 Wh/r
Meter constant for static meters
Example: 500 pulses per kilowatt-hour, or 2 Wh 500 Imopr/ kWh
per pulse 2 Wh / imp
Example: R = 500 imp / kWh, kvarh
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Table D.5 — Symbols for transformer-operated meters (examples)

Designation

Marking to be placed on

Meter case a supplementary plate or label
under seal
50/5 A
Meter with secondary 10 0007100 V
register (the nominal value 5A or
of both the primary current O
8 100 V Reading factor C = 1 000 if meter

and the primary voltage is
variable)

with secondary data

Transformer ratio K = 1000

Meter with half-primary
registel| (the nominal value
of the grimary current is
variablg)

10 000/ 100V, 5A

500/5 A
Reading factor €~=100

Meter with primary register
Meter with primary data

10 000/ 100 V
50/5A

Transformer ratio K = 1900

Meter with half-primary
registerl and direct
connecjed for voltage (the
nominal value of the
primary] current is variable)

3 x230/400V
5A

500/5A

Reading factor C = 100

Table D.6 — Tariff function symbols (examples)

| day %—
I night ¢
i peak A

NOTE |Marking of more than“three-rate registers is subject of the purchase contract.

Table D.7 — Symbols for tariff function (examples)

Designation

Symbol

/\

adjustable

= " : o ol 4l 1 '
LCALCSS CIICIyYy NiTieT 11T WITILTT LTS TALTESS TCVET TS

Bidirectional meter

Energy received at the measuring point (for
example, import)

Energy supplied at the measuring point (for
example, export)

The instantaneous (actual) value of the average Pinst
demand value

The highest average demand value for the present P ax
cumulation (billing) period

The cumulated maximum demand value P

Integration period
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Designation

Symbol

Detent time

tO

Bidirectional meter with always positive register
(the meter always counts the energy as import
energy, irrespective of the real energy direction)

T

Table D.8 — Symbols for auxiliary devices (examples)

Designation Symbol
Meter supplied with pulse transmitter 10 imp/kWh
The marking gives the number of pulses per kWh or or
the number of Wh per pulse 100 Whiimp

Example: 10 imp/kWh or 100 Wh/imp

Meter supplied with rotor clamp

|_|__|

Auxiliary supply voltage for a static energy meter
(when separated from the measuring voltage)

Example: U, =100 V AC

U, = 00 50 Hz

Nature and value of auxiliary voltage of the relay of
a multi-rate meter (shown on the connection
diagram)

Example: U; =60V DC

Reversal preventing metering

g
Oy

Table¢ D.9 — Symbols for details of the suspension of the moving element (exam

Designation

Symbol

Double jewel lower bgaring

O

Magnet for partial\relief of the pressure of the rotor
against the bottom bearing

U

Movingtelement with magnetic suspension or
support

y

ples)
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Table D.10 — Symbols for communication ports (examples)

Designation

Optical port, bidirectional

w
<
‘i :
o
=3

N

Inductive port, bidirectional

Galvanical port, unidirectional

Nl

o

!

!
\%

Port in accordance with a specific standard, for
example, IEC 62056-21, Mode C, IEC 62056
DLMS/COSEM, etc.

L

NOTE Directions of communication:
E— output (for example, reading)
< input (for example, programming)
continuous connection

———————— connection on demand only
(for example, password, switch)
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Annex E
(informative)

Meter ports

For the purpose of defining the EMC requirements in the document, the following ports are
defined for electricity meters, see Figure E.1, Figure E.2 and Figure E.3.

Detached

(3213

majns port

enclosure port (3.3.2)

Meter Under Test (EUT)

power supply
circuit

mains circuit
(3.2.16)

3.3.3)

—_

voltage circuit
(3.2.19)

mains circuit
(3.2.16)

current circuit
(3.2.18)

mains circuit
(3.2.16)

measuring element

(3.2.1)

internal connections

ELV signal port

of the detached
indicating display**

auxiliary circuit
(3.2.20)

sy (332) sewwswsg

indicating display

(3.3¢8)*

HLV signal port |

non-mains circuit
(3.2.17)

auxiliary circuit
(3.2:20)

(3.3.7) *

ELV signal port |

nan<mains circuit
(3.2.17)

(3.3.8)*

functional earthing

protective conductor

(IEC 62052-31:3.2.8)*

S

Figure E.1 — Typical port configuration

* optional ports or terminals;
** not defined in this document

of a directly connected meter (examp

terminal (3.3.9)*

terminal

IEC
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