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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICITY METERING EQUIPMENT (AC) -
PARTICULAR REQUIREMENTS -

Part 22: Static meters for active energy (classes 0,2 S and 0,5 S)

FOREWORD

1) The |EC (International Electrotechnical Commission) is a worldwide organization for standardi
all national electrotechnical committees (IEC National Committees). The object
interpational co-operation on all questions concerning standardization in the electf|
this €nd and in addition to other activities, the IEC publishes International 3ta
entrusted to technical committees; any IEC National Committee interested\in t
partigipate in this preparatory work. International, governmental and no
with |the IEC also participate in this preparation. The IEC collabd
Orgahization for Standardization (ISO) in accordance with conditions
two drganizations.

2) The formal decisions or agreements of the IEC on technlc
interpational consensus of opinion on the relevant subjects
from fall interested National Committees.

3) The documents produced have the form of recommend
of stpndards, technical specifications, teck . id d they are accepted by the
Committees in that sense.

4) In orfder to promote international unification, ndertake to apply IEC Inte
Stanglards transparently to the maximum 9 their national and regional standa
diverpence between the |IEC Standard and the { ational or regional standard shall b
indicgted in the latter.

5) The q indi al and cannot be rendered responsibl
equigment declared to be in

6) Attention is drawn to th ) i elemeénts of this International Standard may be th
of patent rights. IE { identifying any or all such patent rights.

International Standar s been prepared by IEC technical commit
Equipn yrement and load control.
This st e : 2052-11 cancels and replaces IEC 60687 second
1992 a isi
The tex
FDIS Report on voting
13/1283/FDIS 13/1290/RVD

mprising
promote
ields. To
ration is
vith may
b liaising
rnational
veen the

ible, an
bentation

the form
National

rnational
fds. Any
e clearly

b for any

P subject

ee 13:

edition

Full information on the voting for the approval of this standard can be found in the re
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

port on

The committee has decided that the contents of this publication will remain unchanged until 2012.

At this date, the publication will be

* reconfirmed;

e withdrawn;

* replaced by a revised edition, or
+ amended.
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INTRODUCTION

This part of IEC 62053 is to be used with the following relevant parts of the IEC 62052,
IEC 62053 and IEC 62059 series, Electricity metering equipment:

IEC 62052-11:2003, Electricity metering equipment (a.c.) — General requirements, tests
and test conditions — Part 11: Metering equipment

IEC 62053-11:2003,  Electricity metering equipment (a.c.) — Particular requirements -
Part 11: Electromechanical meters for active energy (classes 0,5,
1 and 2)

Replaces particular requirements of IEC 60521: 1988 (2nd edition)

IEC 62P53-21:2003,  Electricity metering equipment (a.c.) — Particular ffequfr

IEC 62p53-22:2003,  Electricity metering equipment (a.c.)
Part 22: Static meters for active energ

IEC 62p53-31:1998, Electricity metering equipment ) K l p ents —
Part 31: Pulse output devic pctronic
meters (two wires only)

IEC 62p53-61:1998,  Electricity metering egy ents —

IEC 62p59-11:2002, art 11:

IEC 62p59-21:2002, art 21:

irements
uch as

This pgrt is a st
for meters, bei
meterir|g-part and/o

This standard js i usedin conjunction with IEC 62052-11. When any requ|rement
in this p already covered in IEC 62052-11, the requirements of this
standard fe

This standa

— betyeen accurasy’class index 0,2 S and accuracy class index 0,5 S meters;

— between protective class | and protective class |l meters;

— between meters for use in networks equipped with or without earth fault neutralizers.

The test levels are regarded as minimum values that provide for the proper functioning of the
meter under normal working conditions. For special application, other test levels might be
necessary and should be agreed on between the user and the manufacturer.
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ELECTRICITY METERING EQUIPMENT (AC) -
PARTICULAR REQUIREMENTS -

Part 22: Static meters for active energy (classes 0,2 S and 0,5 S

1 Scope

This p

)

It applies only to transformer-operated static watt-hour mete lication
consisting of a measuring element and register(s) enclosed to It also
applies| to operation indicator(s) and test output(s). If the metex has s element for
more than one type of energy (multi- energy meters) or ts, like
maxim eivers,
data ¢ elevant
standa

NOTE | S 1,5 I,, or
of 0,05 for accuracy classes 0,2 S and

0,5S. Ap s have to be matched and| as only
transforn Hard, the
measurirj
It does
- watf- V (line-

— porfable met<i§n
— data interface 0
— refg

rence metefs.

The de

The following re
For dated'references, only the edition cited applies. For undated references, the latest
of the neferenced document (including any amendments) applies.

d documents are indispensable for the application of this dogument.

edition

IEC 60044-1:1996, Instrument transformers — Part 1: Current transformers

IEC 60736:1982, Testing equipment for electrical energy meters

IEC 62052-11:2002, Electricity metering equipment (a.c.) — General requirements, tests and

test conditions — Part 11: Metering equipment

IEC 62053-61:1998, Electricity metering equipment (a.c.) - Particular requirements - Part 61:

Power consumption and voltage requirements
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 62052-11 apply.

4 Standard electrical values

The values given in IEC 62052-11 apply.

5 Mechanical requirements

The renl;uirements of IEC 62052-11 apply.
6 Climatic conditions
The copditions given in IEC 62052-11 apply.
7 Eléctrical requirements
In addition to the electrical requireme shall fulfil the fqgllowing
requirements.
71 ower consumption
The power consumption i its shall be determined at reference
conditipns given in 8.5 b e/overall maximum error of the measure-
ment of the power con
The active and re t po ptiopy’ taken at reference temperature and reference
frequerncy, by eash velia i erence voltage and by each current circuit 3t rated
current] shall not exéee
&I nsumption including the power supply
X Power supply connected Power supply not connected
\ to the voltage circuits to the voltage circujts
Voltage $ircuit > )" \ 2 W and 10 VA 0,5 VA
Current dircuit™ ~ . \_/ 1VA 1VA
Auxiliary| power supply - 10 VA
NOTE 1 In order to match voltage and current transformers to meters, the meter manufacturer should state

whether the burden is inductive or capacitive.

NOTE 2 The above figures are mean values. Switching power supplies with peak power values in excess of

these specified values are permitted, but it should be ensured that t
is adequate.

NOTE 3 For multifunctional meters see IEC 62053-61.

he rating of associated voltage transformers
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7.2 Influence of short-time overcurrents

Short-time overcurrents shall not damage the meter. The meter shall perform correctly when
back to its initial working condition and the variation of error at rated current and unity power
factor shall not exceed 0,05 %.

The test circuit shall be practically non-inductive and the test shall be performed for
polyphase meters phase-by-phase.

After the application of the short-time overcurrent with the voltage maintained at the terminals,
the meter shall be allowed to return to the initial temperature with the voltage circuit(s)
energized-tabeutt-h)-

The megter shall be able to carry for 0,5 s a current equal to 20 /,,, With' a(Telative_ tolerance

of +0 % to -10 %.

7.3 Influence of self-heating

The vafiation of error due to self-heating shall not exceed th

-

ions in percentage errg
eters of class

UNE
Valjue of current Power faN

0,58
o

1 ( 0,1 0,2

fmax 0.5 inductive \_ N\ 0,1 0,2

N

The test shall be carr \ voltage circuits have been energized at
reference voltage for at [s i y current in the current circuits, the maximum
current| shall be its. The meter error shall be measured at unity

power factor imme ugh to
allow ¢ f time.
The teg during
20 min
The sa
The ca section
of betw

7.4 AC-voltage test

The a.c. voltage test shall be carried out in accordance with Table 3.

The test voltage shall be substantially sinusoidal, having a frequency between 45 Hz and
65 Hz, and applied for 1 min. The power source shall be capable of supplying at least 500 VA.

During the tests relative to earth, the auxiliary circuits with reference voltage equal to or
below 40 V shall be connected to earth.

All these tests shall be carried out with the case closed and the cover and terminal covers in
place.
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During this test no flashover, disruptive discharge or puncture shall occur.

Table 3 — AC voltage tests

Test Applicable to Tes: \rl:lstage Points of application of the test voltage
a) Between, on the one hand, all the current and voltage
2 KV circuits as well as the auxiliary circuits whose reference
Protective class | voltage is over 40 V, connected together, and, on the other
A meters hand, earth.
2 KV b) Between circuits not intended to be connected together in
service.
a) Between, on the one hand, all the curragt and“Moltage
4 KV circuits as well as the auxiljari\circuits whose reference
voltage is over 40 V, con ted together,~and, pn the other
. hand, earth.
B Protective class Il
meters 2 KV b) Between circuits notintended\to conrnec ogether in
service.
_ c) A visual inspé&cti rc pﬁnc with\ﬂ1e condlitions of 5.7
of IEC 62052>]1.
\‘>
8 Acfcuracy requirements 6
Tests gnd test conditions given in IEC 6
8.1  Limits of error due
When the meter is und hall not

exceed the limits for t

If the meter is
Table 4

4 — Percentage error limits

sin hase ars and polyphase meters with balanced loads)
Percentage error limits for meters of class
Vajueef cu t Power factor
0,28 0,58
0,01 I, £A4"<\0,0 1 +0,4 1,0
0,05.00.2 1 < I hax 1 0,2 +0,5
0,5 inductive +0,5 1,0
0,02/,<1<0,11,
0,8 capacitive +0,5 +1,0
0,5 inductive 10,3 +0,6
0,11, <1< hay
0,8 capacitive +0,3 +0,6
When specially requested 0,25 inductive 0,5 £1,0
by the user: from
0,11, <1< ]hax 0,5 capacitive +0,5 +1,0
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Table 5 — Percentage error limits (polyphase meters
carrying a single-phase load, but with balanced polyphase voltages
applied to voltage circuits)

Percentage error limits for meters of class
Value of current Power factor
0,2S 0,58
0,05 I, < 1< Ihayx 1 10,3 +0,6
0,11, <1< lhax 0,5 inductive +0,4 1,0

The difference between the percentage error when the meter is carrying a single-phase load

and a palanced polyphase load at rated current /[, and unity power fac
0,4 % gnd 1,0 % for meters of classes 0,2 S and 0,5 S respectively.

NOTE hen testing for compliance with Table 5, the test current should be applig
sequence.

8.2 imits of error due to influence quantities

The additional percentage error due to the change

exceed

ement in

with respect to

reference conditions, as given in 8.5, shall not excéed the\li he relevant ag¢curacy
class gjven in Table 6.
Tablewé{%
Value of ¢ Mean temperature coeffigient %/K
Influence quantity (balanced(unle wer factor for meters of clags
otherwise tatfdi)\ 0,28 0j5s
Ambient temperature variation Q\ \0\65 / 2 1 0,01 0]03
NI\ 01 (s /ma 0,5 inductive 0,02 0jos
Limits of variation in pefcentage
error for meters of dlass
0,28 058
Voltage yariation WI < Iax 1 0,1 q,2
+10 % 1|8 . .
Ay € oy 0,5 inductive 0,2 Q.4
Frequengy varia \ \,@4)5 I, <1< hnax 1 0,1 Q.2
2 % 8)

A & \ 0.1 1y <1< Iy 0,5 inductive 0,1 Q,2
Reversed phase quenc 0,11, 1 0,05 Q.1
Voltage yinbalance 3)\/ In 1 0,5 1,0
Auxiliary|voltege +15 % 4) 0,01/, 1 0,05 Q.1
Harmonic components in the 0,5 Imax 1 0,4 0,5
current and voltage circuits 5
Sub-harmonics in the a.c. 051, 2 1 0,6 1,5
current circuit 5
Continuous magnetic induction I, 1 2,0 2,0
of external origin 5)

Magnetic induction of external I, 1 0,5 1,0
origin 0,5 mT 6)
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Value of current Limits of variation in percentage
Influence quantity (balanced unless Power factor error for meters of class
otherwise stated) 0,28 0,58
Electromagnetic RF fields I, 1 1,0 2,0
Operation of accessories 7) 0,01 1, 1 0,05 0,1
Conducted disturbances, I, 1 1,0 2,0
induced by radio-frequency
fields
Fast transient burst I, 1 1,0 2,0
Damped r\er\ilqunry MWIVES. I” 1 2 ’O
immunity

1) For the voltage ranges from -20 % to =10 % and +10 % to +15 %, the limits of vark

threel times the values given in this table.
Below 0,8 U, the error of the meter may vary between +10 % and -100 %.
2) Thed

3) Polyghase meters with three measuring elements shall measure agnd
percgntage error shown in this table, if the following phases are inte

- in g4 three-phase, four wire network one or two phases;
- in g4 three-phase, three-wire network (if the meter is desig
This pnly covers phase interruptions and does not cover eyehts

4) Applidable only if the auxiliary supply is not i

5) The tgst conditions are specified in 8.2.1 to'8

errors are

hriation in

b.

6) A mafgnetic induction of external origin of 0,5 At of the same frequency as that of the
voltage applied to the meter and under the ditions of phase and direction shall pot cause
a varjation in the percentage error of the me shown in this table.
The magnetic induction shaht i ¢ in the centre of a circular coil, 1 m in mean
diamegter, of square section®s i i ss relative to the diameter, and having 400 At.

7) Such|an accessory, whe sed i e, is energized intermittently, for example the elecfromagnet

of a multi-rate register.

It is |preferable t
conngction. If these ¢6

Howdq
thosq i

8) The jecommended\tes

9) The o
range
thesq
temp|

hethod of

bt exceed
ition.

nperature

b test, the

Tests fpr varimsed by influence quantities should be performed independently
other infliehce quantities at their reference conditions (see Table 8).

8.2.1

with all

Accuracy test in the presence of harmonics

Test conditions:

— fundamental frequency current: /4 = 0,5/

max

— fundamental frequency voltage: U, = U,
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— fundamental frequency power factor: 1

— con

— con

tent of 5t harmonic voltage: Us = 10 % of U,
tent of 5t harmonic current: I5 = 40 % of fundamental current

— harmonic power factor: 1

— fundamental and harmonic voltages are in phase, at positive zero crossing.

Resulting harmonic power due to the 5t harmonic is P; = 0,1 Uy x 0,4 /; = 0,04 P, or total
active power = 1,04 P, (fundamental + harmonics).

8.2.2

Tests of the influence of sub-harmonics

The ted
or with
forms 4

The va
Figure
variatid

NOTE
accordin

8.2.3
The co
Annex

surfacdg
force a

8.3 1

For the
in 8.5 ¢

8.3.1

The meter s

terming

8.3.2

When the voltage is

meter S

other equipment able to generate the required wave-forms,
s shown in Figure A.2.

Fiation in percentage error when the meter is subjected
A.2 and when it is subjected to the reference wave-for
n given in Table 6.

ply.

Continuous magnetic induc
htinuous magnetic induction ma
B, energized with a d.c. current:

s of the meter when it is moun
bplied shall be 1 00

se tests,

xcept for

s,

hall,not produce more than one pulse.

igure A.1

wave-
iven in
mits of

adapted

ding to
essible
tmotive

stated

b meter

applied with no current flowing in the current circuit, the test output of the

For this test the current circuit shall be open-circuit and a voltage of 115 % of the reference

voltage

shall be applied to the voltage circuits.

The minimum test period At shall be

900x10°

At >
k

m Un ]max

[min] for meters of class 0,2 S

600x10°

At >
k

m Un Imax

[min] for meters of class 0,5 S
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where

k is the number of pulses emitted by the output device of the meter per kilowatthour
(imp/kWh);

m is the number of measuring elements;

U, is the reference voltage in volts;

/ is the maximum current in amperes.

max

NOTE For transformer-operated meters with primary or half-primary registers, the constant k shall correspond to

the secondary values (voltage and currents).

8.3.3 _Starting

The meter shall start and continue to register at 0,001 /, and unity po
of polyphase meters, with balanced load).

If the meter is designed for the measurement of energy in bot
be applied with energy flowing in each direction.

8.4 Meter constant

The relation between the test output and the indica
marking on the name-plate.

8.5 Accuracy test conditions
To test|the accuracy requirements, the/following\tes

a) the|meter shall be te
earthed shall be earth

b) befpre any test is

rea¢ch thermal stab it;
c) in addition, f

AN

n case

st shall

ith the

H to be

cient to

Class of meter

\\ \\)Polyphase meters

0,2S a4,5S
Each of {he voltages Mn phase and neutral and between any two phases shall +1 % 41 9
not diffeq frem,the average corresponding voltage by more than = 17
Each of the currents in the conductors shall not differ from the average current o o
1 % 1 %
by more than
The phase displacements of each of these currents from the corresponding phase-
to-neutral voltage, irrespective of the phase angle, shall not differ from each other 2° 2°

by more than

d) the reference conditions are given in Table 8;

e) for requirements regarding test stations, see IEC 60736.
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Table 8 — Reference conditions

Permissible tolerances for meters
Influence quantity Reference value of class
0,28 0,58
Ambient temperature Reference temperature or, 12 °C 12 °C
in its absence, 23 °C 1)
Voltage Reference voltage 1,0 % +1,0 %
Frequency Reference frequency 10,3 % 10,3 %
Phase sequence L1-L2-1L3 - -
Voltage unbalance All phases connected - -
. . Distortigh fastor less than:
Wave-form Sinusoidal voltages and currents
2% 2%
Continudus magnetic induction of Equal to zero \—
external prigin
i lue whichv€auses
1 _ o r notgreater than:
Magnetiq induction of external origin at Magnetic induction equal to zer, +0l1 %
the referpnce frequency
y case be $maller
0,05 mT 2)
Electromlagnetic RF fields, Equal to zero <1|V/m
30 kHz tp 2 GHz Q
Operatioh of accessories No op/efh\on of}ﬂ*es%ones/ -
Conductgd disturbances, induced EqualNo ze <{1 Vv
by radioffequency fields, 150 kHz to
80 MHz
1) If the| tests are made at a temperature other th cet mperature including permissible t¢lerances,
the rg¢sults shall be corrected kb ure coefficient of the meter.
2) The tgst consists of
a) fqr a single-phase ith the meter normally connected to the rains and
tHen after inverting [th ircuits as well as to the voltage circuits. Half of the
d|fference between the two extors i ue oRkthe variation of error. Because of the unknown phfase of the
ekternal fielest should pe made“at 0,08 /,/at unity power factor and 0,1 /, at 0,5 power factor
b) fqr a three-phase i rements at 0,05 /, at unity power factor, after each of|which the
cpnnection to t sifcui g the voltage circuits are changed over 120° while the phase
sequence is n t ed €atest djfference between each of the errors so determined and thefr average
value is the value
8.6 | of test results
Certain fall outside the limits indicated in Tables 4 and 5, owing to
uncertgi rements and other parameters capable of influencing the measure-
ments.|However, if one displacement of the zero line parallel to itself by no more than the
limits ipdicated in Table 9, all the test results are brought within the limits indicated in|Tables

4 and 5, the meter type shall be considered acceptable.

Table 9 - Interpretation of test results

Class of meter

0,28 0,58

Permissible displacement
of the zero line (%)

0,1 0,2
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Annex A
(normative)

Test circuit diagram for sub-harmonics

NOTE The values given in the Figures A.2 and A.3 are for 50 Hz only. For other frequencies the values have
to be adapted accordingly.

NOTE
of harmg

§§ fo AA O\

Voltage
wave-form
generator
het Current
L ——e—p» wave-form

generator

AN

V|
Reference meter
> \\\\\
AT INERE
AL AN
O WP

W

N gl

The referenc

nics.

O

N

\/ IEC 304
gure A. TNo ircuit diagram (informative)
\ easure the total active energy (fundamental + harmonics) in the

1/02

presence
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