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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DIRECT ACTING INDICATING ANALOGUE ELECTRICAL
MEASURING INSTRUMENTS AND THEIR ACCESSORIES -

Part 5: Special requirements for phase meters,
power factor meters and synchroscopes

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization cpmprising
all ngtional electrotechnical committees (IEC National Committees). The object of IEC ,is to| promote
interngtional co-operation on all questions concerning standardization in the electrical and electronic|fields. To
this ehd and in addition to other activities, IEC publishes International Standards, Technical Spedfications,
Technjical Reports, Publicly Available Specifications (PAS) and Guides (hereafter, referred to| as “IEC
Publigation(s)”). Their preparation is entrusted to technical committees; any IEC National Committee |nterested
in thg subject dealt with may participate in this preparatory work. International, governmental [and non-
goverpmmental organizations liaising with the IEC also participate in this preparation. IEC collaborat¢s closely
with the International Organization for Standardization (ISO) in accordamce_with conditions deteqmined by
agreement between the two organizations.

2) The fdrmal decisions or agreements of IEC on technical matters express;yas nearly as possible, an intgrnational
consehsus of opinion on the relevant subjects since each techni€al committee has representatiop from all
interegted IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEQ National
Comnlittees in that sense. While all reasonable efforts are made to ensure that the technical contgnt of IEC
Publications is accurate, IEC cannot be held responsible~for the way in which they are used dr for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in-their national and regional publications. Any djvergence
betwepn any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the lafter.

5) IEC itpelf does not provide any attestation>of conformity. Independent certification bodies provide gonformity
assespment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent Certification bodies.

6) All us¢rs should ensure that they have the latest edition of this publication.

7) No liapility shall attach to IEC\er its directors, employees, servants or agents including individual eXperts and
membiers of its technical committees and IEC National Committees for any personal injury, property damage or
other |[damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenges arising outyof-the publication, use of, or reliance upon, this IEC Publication or any ¢ther IEC
Publidations.

8) Attentlon is drawn, ‘to the Normative references cited in this publication. Use of the referenced publications is
indispensable for-the correct application of this publication.

9) Attentlon is_drawn to the possibility that some of the elements of this IEC Publication may be the jubject of
paten{ rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 60051-5 has been prepared by IEC technical committee 85:
Measuring equipment for electrical and electromagnetic quantities.

This fifth edition cancels and replaces the fourth edition published in 1985. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) updating of content in line with new editions of IEC 60051-1 and IEC 60051-9;
b) addition of Annex A to specify the nonconformity classification of test items.
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The text of this International Standard is based on the following documents:

CDV Report on voting
85/581/CDV 85/581A/RVC

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.

This International Standard is to be used in conjunction with IEC 60051-1:2016.

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

A list o
indicatin
the IEC

f all parts in the IEC 60051 series, published under the general title Rireg
g analogue electrical measuring instruments and their accessories, can be f
website.

The committee has decided that the contents of this document will remain unchanged
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date indicated on the IEC website under "http://webstore.iec{eh” in the data rg
ific document. At this date, the document will be
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bund on

until the
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INTRODUCTION

IEC 60051 is published in separate parts according to the following structure and under the
general title: Direct acting indicating analogue electrical measuring instruments and their
accessories.

Part 1: Definitions and general requirements common to all parts

Part 2: Special requirements for ammeters and voltmeters

Part 3: Special requirements for wattmeters and varmeters

Part 4. Special requirements for frequency meters

Part 5: -Specialreguirementsfornhase meters.-power factor meters-and-svnchroscopes
: L bl Lod LI o Y

Part 6: | Special requirements for ohmmeters (impedance meters) and conductance meters
Part 7: | Special requirements for multi-function instruments
Part 8: | Special requirements for accessories

Part 9: | Recommended test methods

IEC 60051-5 is not complete in itself and is read in conjunction with.IEC 60051-1.

All of these parts are arranged in the same format and a¢standard relationship between
subject @nd clause number is maintained throughout these, parts. This arrangement will assist
the reader of IEC 60051 to distinguish information relating-to the different types of instfuments.
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DIRECT ACTING INDICATING ANALOGUE ELECTRICAL
MEASURING INSTRUMENTS AND THEIR ACCESSORIES -

Part 5: Special requirements for phase meters,
power factor meters and synchroscopes

1 Scope

This part of IEC 60051 applies to direct acting indicating phase meters, power factof
and synchroscopes having an analogue display.

This document also applies to non-interchangeable accessories (as defined in 3
IEC 60051-1:2016) used with phase meters, power factor meters and synghroescopes.

This do¢ument also applies to a phase meter or power factor meter whose scale mark
correspond directly to its electrical input quantity, provided that thé_relationship betwe
is known.

2 Normative references

The follpwing documents are referred to in the textyin such a way that some or all
content|constitutes requirements of this document. For dated references, only the]
plies. For undated references, the latest edition of the referenced document (ipcluding
any amendments) applies.

cited ap

IEC 60051-1:2016, Direct acting indicating analogue electrical measuring instrume
their acg¢essories — Part 1: Definitions‘and general requirements common to all parts

3 Terms and definitions

See IECG 60051-1:2016,

4 Descriptionj/classification and compliance

4.1

See |[EC-6665++2046

4.2

Description

meters

1.23 of

5 do not
en them

of their
edition

nts and

Classification

Phase meters, power factor meters and synchroscopes shall be classified in one of the
accuracy classes denoted by the following class indices:

0,1,

4.3

0,2, 0,3, 0,5, 1, 1,5, 2, 2,5, 3,

Compliance with the requirements of this standard

See |IEC 60051-1:2016.
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5 Requirements

5.1 Reference conditions

See IEC 60051-1:2016. The reference value of the influence quantities should be as given in
Table 2 of IEC 60051-1:2016 and Table 1.

Table 1 — Reference conditions and tolerances, additional to those given in Table 2
of IEC 60051-1:2016, for testing purposes relating to the influence quantities

Influence quantity Reference conditions unless otherwise marked Tolerance permitted for
testing purposes,

::ppl-rea-ble—fe-r—a] single
referenceAalue 2

Voltage dgomponent of the |Rated voltage or any voltage within the reference range [+2 % of the tated Value
measured quantity

Current component of the (40 % ... 100 % of rated current -
measured quantity

Frequendy of voltage and Instruments using phase Reference frequency 2071 % of the referpnce
current cpmponents of the |[shifting devices frequency
measured quantity -
Other instruments 45 Hz to 65 Hz +2 % of the reference
frequency
Phase ballance (for Symmetrical voltages and currents b

polyphasg instruments)

a8 This [tolerance applies when a single reference value is ‘pecified in this table or is markedl by the
manufacturer. For a reference range, no tolerance is allowed.

b Each [of the voltages (between any two lines or between fige and neutral) should not differ by more|than 1 %
from fhe average of the voltages (line-to-line or line-to-neutral) of the system.

Each ppf the currents in the phases should not differ\by*more than 1 % from the average of the currents.

The angles between each of the currents and thecorresponding phase-to-neutral voltages should not differ by
more fthan 2° from the average of the angles.

5.2 Ljmits of intrinsic uncertainty, fiducial value
5.2.1 Limits of intrinsictuncertainty

See IEG 60051-1:2016
For a syinchroscopg; the accuracy requirements apply only at the synchronizing mark.

5.2.2 Correspondence between intrinsic uncertainty and accuracy class

See |[EC6665+1+26416-
5.2.3 Fiducial value

The fiducial value corresponds to a phase angle of 90°.

The class index is marked using symbol E-1 given in Table 6 of IEC 60051-1:2016 (see
Clause 6 of IEC 60051-1:2016).

5.3 Nominal range of use and variations
5.3.1 Nominal range of use

See IEC 60051-1:2016. The limits of the nominal range of use for influence quantities shall be
as given in Table 3 of IEC 60051-1:2016 and Table 2.
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Table 2 — Limits of the nominal range of use and permissible variations
in addition to those given in Table 3 of IEC 60051-1:2016

Influence quantity

Limits of the nominal range of
use unless otherwise marked

Permissible variation expressed

Distortion of Distortion factor

5%

100 %

voltage and/or
current
components of the
measured quantity

Peak factor @

1t0 3P

Under consideration

Frequency of Instruments using |Reference frequency +1 % or lower (100 %
voltage and phase shifting limit of reference range -1 % and
current devices upper limit of reference range +1 %
Components of the QOther instruments (Reference freauency +10 % or
measured quantity lower limit of referer;ce range -10 %
and upper limit of reference range
+10 %
Voltage dgomponents of the measured |Reference voltage 15 % or lower (100 %
quantity limit of reference range -15 % and
upper limit of reference range
+15 %
Current components of the measured |20 %...120 % of rated current 100 %
quantity
Phase ballance (for polyphase Disconnection of one current 200¢%
instruments) component of the measured quantity
Magnetic|field of external origin 0,4 kA/m Class Clgss
indices ind|ces
0,3 and 0,5|and
smaller grejater
Electro- 3 % of the |6 % of the
dynamic fiducial fidycial
instruments |values °© valpes ©
if not static
and/or not
having a
magnetic
screen
Ferro- 1,5 % of the (3 % of the
dynamic fiducial fidycial
instruments |values © valpes ©
if not static
and/or not
having a
magnetic
screen
All other 0,75 % of 1,5 % of the
instruments (the fiducial |fiddcial
values °© valpes ©
2 For instruments having electronic devices in their measuring circuits.
b The permissible variation due to a peak factor of other than /2 (corresponding to a sine wave) is included in

the permissible variation due to distortion of the measured quantity.
For instruments having a peak factor capability greater than 3, the manufacturer shall state:

1)
2)

reference frequency.
3)

The peak factor producing a variation of 100 % of the class index.
The upper and lower limits of the frequency response (bandwidth) to 0,707 times the indication at the

in volts per second, using appropriate Sl prefixes.
¢ Not as a percentage of the class index.

The effective maximum rate of change of internal instrument AC amplifier response (slew rate), expressed

5.3.2 Limits of variations

See |IEC 60051-1:2016 and Table 2.
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Conditions for the determination of variations

See IEC 60051-1:2016.

5.4 Operating uncertainty, overall system uncertainty and variations

See IEC 60051-1:2016.

55 E

5.5.1

lectrical requirements

Electrical safety requirements

See |IEC60051-1:2016

5.5.2

See |IEQ
Howevel

5.5.3
5.5.3.1

For the

All phd
accessd
subjectd
simultan

After h4

Self-heating
60051-1:2016.

r, the requirements of IEC 60051-1:2016 do not apply to synchrescopes.

Permissible overloads
Continuous overload

recommended test, see IEC 60051-9.

ry(ies), if any, except for instrumentscfitted with a non-locking switch, ¢
d to a continuous overload of 120:%"of the rated value for all current
eously for a period of 2 h.

changegble accessory(ies), if any, shall comply with its accuracy requirements but

repeatin

The co
current.

The req

5.5.3.2
5.5.3.2.

g the overload.

htinuous overload test shall be carried out under reference conditions ex

Lirements fer\eontinuous overload do not apply to synchroscopes.

Overloads of short duration

| <For the recommended test, see IEC 60051-9.

se meters and power factor meters, «together with their non-interchangeable

hall be
circuits

ving cooled to the reference temperature, the instrument, together with its non-inter-

without

cept for

All pha

se meters, power factor meters and synchroscopes, together with their non-
interchangeable accessory(ies), if any, shall be subjected to overloads of short duration.

However, these requirements do not apply to instruments whose scale marks do not
correspond directly to their electrical input quantities (but not excluding instruments intended

to be us

ed with (an) instrument transformer(s)).

5.5.3.2.2 The values of current and voltage for the overloads of short duration shall be the
product of the relevant factor given in Table 3 and the rated value of voltage or the upper limit
of the nominal range of use for current unless other values are stated by the manufacturer.

The ove

rloads shall be applied separately to each input circuit.
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Table 3 — Overloads of short duration

Measuring circuit Overload factor Number of Duration of each Interval between
overloads overload successive
overloads
(s) (s)
Class indices 0,5 and smaller
Current circuit 2
5 1 15
Voltage circuit 2
Class indices 1 and greater
Current circuit 10
9 U,5 G0
Voltape circuit 2
Currgnt circuit 10
1 5 -
Voltape circuit 2
Where tyvo series of tests are specified, they should both be carried out, in the order given,

5.5.3.2.
out (fus
Table 3

The aut

overloadg.

5.5.3.2.

cooled o the reference temperature, phase meters, power factor meters and synchrg

togethe
accurac|

5.5.4

See |IEC

5.5.5
5.5.5.1

For the

If a pha

B The full duration of each overload shall be applied except when an autom
b) fitted to the instrument has interrupted the circuit in 1€s$ than the time spe

bmatic cut-out shall be reset (or the fuse replaced) before the application of

1 After having been subjected to the Overloads of short duration and after

y requirements; however, the overloads shall not be repeated.

Limiting range of temperature

60051-1:2016.

Deviation fromszero
General

recommeénded test, see IEC 60051-9.

atic cut-
cified in

he next

having
scopes,

with their non-interchangeable _accessory(ies), if any, shall comply with their

it shall

eested for return to that mark when de-energized.

se/meter or a power factor meter has a setting mark (zero position mark) on thle scale,

The test shall be carried out under reference conditions.

5.5.5.2

All circuits energized

After a period of energization of 30 s at the upper limit of the measuring range, the deviation
of the index from the setting mark (zero position mark), expressed as a percentage of the
scale length, shall not exceed a value corresponding to 50 % of the class index.

This requirement does not apply to synchroscopes.

5.5.6

Electromagnetic compatibility (EMC)

See |[EC 60051-1:2016
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5.5.7 Special requirements for synchroscopes
5.5.7.1 Separate circuits

Synchroscopes shall have two separate input circuits, with no conductive connection between
them.

5.5.7.2 Index rotation

For polyphase synchroscopes, the index shall be rotating in the correct direction when the
difference between the frequencies applied to the two input circuits has been reduced to
1,5 Hz, one of the frequencies being the reference frequency or any frequency within the
reference range for frequency (if any).

For single-phase synchroscopes, use 1 Hz instead of 1,5 Hz.

5.5.7.3 Rotation rate

For polyphase synchroscopes, for any constant frequency difference~not exceeding| 1,5 Hz,
the rate|of rotation of the index shall be substantially uniform as judged visually.

For single-phase synchroscopes, use 1 Hz instead of 1,5 Hz.

5.5.7.4 Index indication

Under reference conditions, but with one or both circuits disconnected, the index shall not
indicate, at any time, an angle =< 30° on either)side of the synchronizing mark. This
requirement also applies if the disconnected circuit(s) remain(s) connected to the segondary
of the [instrument transformer(s) with which" it(they) is(are) normally associated, the
disconngction being achieved on the primary:of the transformer(s).

5.6 Clonstructional requirements
5.6.1 General constructional requirements

See IEC 60051-1:2016.

5.6.2 Damping

The requirements 6f\I[EC 60051-1:2016 do not apply to phase meters, power factorl meters
and synghroscopes.

5.6.3 Sealing to prevent access

See |[ECB60051-12016:

5.6.4 Scales

See IEC 60051-1:2016.

5.6.5 Stopper
See IEC 60051-1:2016.

5.6.6 Preferred values

The rated values for phase meters, power factor meters and synchroscopes shall be the
subject of agreement between the manufacturer and the user.
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5.6.7

Adjusters, mechanical and/or electrical

See |IEC 60051-1:2016.

Phase meters and power factor meters having a mechanical zero position on the scale shall
have a setting mark (zero position mark) at that position.

Phase meters and power factor meters not having a determinate mechanical zero or having a
mechanical zero which is outside the scale shall not be provided with an accessible zero
adjuster.

This re

5.6.8

uirement does not apply to synchroscopes.

Effects of vibration and shock

See IEQ 60051-1:2016.

5.6.9

Degrees of protection provided by enclosure

See IEQ 60051-1:2016.

5.6.10

Terminals

See IEQ 60051-1:2016.

6 Information, markings and symbols

6.1

nformation

See IECQ 60051-1:2016.

If an ingtrument is provided with a\phase shifting device, this shall be stated as req

items m

and z) (see 6.1 of IEC.60051-1:2016).

6.2 Markings, symbols.and their locations

See IEQ 60051-1:2016,

6.3 Markings-relating to the reference values and nominal ranges of use of infl

q

uantities

See |IEQ 60051-1:2016.

64 T

lired by

uence

he symbols for marking instruments and accessories

See |[EC 60051-1:2016.

6.5 Markings and symbols for terminals

6.5.1

Requirements for markings

See IEC 60051-1:2016.

6.5.2

Earthing (grounding) terminals

See IEC 60051-1:2016.
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Measuring circuit terminals

60051-1:2016.

Special markings for terminals

nals shall be marked to ensure that they can be uniquely identified.

6.6 Instructions for use

See IEC

60051-1:2016.

7 Pad

See |IEQ

8 Teg

See |IEQ

kage
60051-1:2016.

t rules

60051-1:2016.

The recommended nonconformity classification of tests is given*in Annex A.

The method of acceptance inspection may be agreed ‘between the manufacturer

customd

r.

and the
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Annex A
(normative)

Nonconformity classification of tests
The recommended nonconformity classification of tests is listed in Table A.1.

Table A.1 — Nonconformity classification of tests

Test Nonconformity class

Limits of intrinsic uncertainty (5.2.1) A

Limits of variations (5.3.2)

Electrical safety requirements (5.5.1)

Self-heating (5.5.2)

Permissible overloads (5.5.3)

Limiting range of temperature (5.5.4)

Deviation from zero (5.5.5)

Electromagnetic compatibility (EMC) (5.5.6)

Adjusters, mechanical and/or electrical (5.6.7)

Effects of vibration and shock (5.6.8)

Degrees of protection provided by enclosure (5.6.9)

|| 0| W W@ |0 > T

Terminals (5.6.10)
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APPAREILS MESUREURS ELECTRIQUES INDICATEURS ANALOGIQUES

A ACTION DIRECTE ET LEURS ACCESSOIRES -

Partie 5: Exigences particuliéres pour les phasemétres, les appareils

de mesure de facteur de puissance et les synchronoscopes
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La Norme internationale IEC 60051-5 a été établie par le comité d'études 85 de I'lEC:
Equipement de mesure des grandeurs électriques et électromagnétiques.

Cette cinquiéme édition annule et remplace la quatrieme édition parue en 1985. Cette édition

constitu

e une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) mise a jour du contenu en fonction des nouvelles éditions de I'lEC 60051-1 et de
I''EC 60051-9;
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b) ajout de I'Annexe A pour spécifier la classification des non-conformités des éléments

d'essai.
Le texte de cette norme internationale est issu des documents suivants:
Ccbv Rapport de vote
85/581/CDV 85/581A/RVC

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant

abouti a I'approbation de cette norme.
La préS eteNorme-intermatiorratedoit-étre—utitisée uUIIjU;IItUIIIUIIt avectHEC6605+1+3
Ce docyment a été rédigé selon les Directives ISO/IEC, Partie 2.
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INTRODUCTION

L'IEC 60051 est publiée sous forme de plusieurs parties conformément a la structure suivante,
sous le titre général: Appareils mesureurs électriques indicateurs analogiques a action directe
et leurs accessoires.

Partie 1: Définitions et exigences générales communes a toutes les parties

Partie 2: Exigences particuliéres pour les ampéremétres et les voltmétres

Partie 3: Exigences particuliéres pour les wattmetres et les varmeétres

Partie 4: Exigences particuliéres pour les fréquencemetres

Partie b; I:V|gnnr\nc p:\rhr\llllnrnc aYalllld les phncamnfroe, leg npp:\rnllc de-mesure-de facteur

de puissance et les synchronoscopes

Partie 6f Exigences particulieres pour les ohmmeétres (les impédancemetres)| et les
conductancemeétres

Partie 7] Exigences particuliéres pour les appareils a fonctions multiples
Partie 8 Exigences particuliéres pour les accessoires
Partie 9p Méthodes d'essai recommandées

L'IEC 6(0051-5 n'est pas suffisamment compléte en soi et elle, est’utilisée conjointemegnt avec
I"'"EC 60051-1.

Ces parties sont organisées de la méme maniére)et présentent une correspgndance
normaligée identique entre les sujets traités et lessnuméros d'articles. Cette orgaisation
permettfa au lecteur de I'lEC 60051 de distinguériles informations relatives aux d|fférents
types d'pppareils.
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APPAREILS MESUREURS ELECTRIQUES INDICATEURS ANALOGIQUES

A ACTION DIRECTE ET LEURS ACCESSOIRES -

Partie 5: Exigences particuliéres pour les phasemétres, les appareils

de mesure de facteur de puissance et les synchronoscopes

1 Domaine d'application

La prés
facteur

Le prés
en 3.1.2
facteur

Le prés
facteur
grandeu
ci soitc

ente partie de I''EC 60051 s'applique aux phasemétres, aux appareils de me¢
e puissance et aux synchronoscopes indicateurs analogiques a action directe

ent document s'applique également aux accessoires non interchangeables
3 de I'lEC 60051-1:2016) utilisés avec les phasemeétres, les appareils de me
e puissance et les synchronoscopes.

ent document s'applique également aux phasemeétres ou,aux appareils de meg
de puissance dont les repéres d'échelle ne correspondent pas directeme
r électrique appliquée a I'entrée de l'appareil, a condition que la relation entre
bnnue.

2 Réflérences normatives

Les dog
des exi

s’appliq
s'appliq

IEC 600
et leurs|
parties

3 Ter

Voir IEQ

uments suivants cités dans le texte cofistituent, pour tout ou partie de leur
gences du présent document. Pour les références datées, seule I'éditig
le. Pour les références non datées, la derniere édition du document de r¢
e (y compris les éventuels amendements).

51-1:2016, Appareils de .meSure électriques indicateurs analogiques a action
accessoires — Partie 1: Définitions et exigences générales communes a to

mes et définitions

60051-4:2016.

sure de

(définis
sure de

sure de
nt a la
celles-

ontenu,
n citée
férence

directe
utes les

4 Desrcription, classification et conformité

41 D

escription

Voir IEC 60051-1:2016.

42 C

lassification

Les phasemétres, appareils de mesure de facteur de puissance et synchronoscopes doivent
étre classés dans I'une des classes d'exactitude identifiées par les indices de classe suivants:

0,1,

43 C

0,2, 0,3, 0,5, 1, 1,5, 2, 2,5, 3,

onformité aux exigences de la présente norme

Voir IEC 60051-1:2016.

5
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5 Exigences

5.1 Conditions de référence

Voir I'lEC 60051-1:2016. Il convient que les valeurs de référence des grandeurs d'influence
correspondent a celles indiquées dans le Tableau 2 de I'IEC 60051-1:2016 et dans le
Tableau 1.

Tableau 1 — Conditions de référence et tolérances qui s'ajoutent a celles du Tableau 2
de I'lEC 60051-1:2016 pour les essais relatifs aux grandeurs d'influence

Grandeur d'influence Conditions de référence sauf Tolérance admissible pour les
Imdication contraire ©55als, appliicables dans tp cas ou
une seule valeur de réfergnce est
indiquée-2
Composdnte en tension de la Tension assignée ou toute tension

. . ces +2 % de la valeur assignée
grandeur[mesurée dans le domaine de référence

Composdnte en courant de la

grandeur|mesurée 40 % ... 100 % du courant assigné -

Fréquende des composantes en Appareils utilisant |Fréquence de 10,1 % 'de la fréquence de r¢férence
tension ef en courant de la grandeur |des dispositifs de |référence
mesurée déphasage

Autres appareils |45 Hz a 65 Hz *+2 % de la fréquence de réference

Equilibre|de phase (pour les
appareils|polyphasés)

Tensions et courants symétriques b

a8 Cetteltolérance s'applique lorsqu'une valeur de référence unique est spécifiée dans ce tableau ou esf{ indiquée
par lelfabricant. Pour un domaine de référence, aucune tolérance n'est admise.

Il conjient que chacune des tensions (entre deux lignes<ou entre une ligne et le neutre) ne différe pas de plus
de 1 % de la moyenne des tensions (ligne a ligne ou’ligne a neutre) du systéme.

Il conyvient que la différence entre chacun des courants de phases et la moyenne des courants ng soit pas
supérfeure a 1 %.

Il conyvient que le déphasage entre chacun_des courants et les tensions phase a neutre correspondantes ne
differ¢ pas de plus de 2° de la moyenne(des déphasages.

5.2 Ljmites de l'incertitude intrinséque, valeur de repére
5.21 Limites de l'incertitude intrinséque

Voir IEG 60051-1:2076.

Pour Jn synchronoscope, les exigences de précision s'appliquent au repgre de
synchrohigation uniquement.

5.2.2 Correspondance entre l'incertitude intrinséque et la classe d'exactitude

Voir IEC 60051-1:2016.

5.2.3 Valeur de repére

La valeur de repére correspond a un angle de phase de 90°.

L'indice de classe est marqué a l'aide du symbole E-1 donné dans le Tableau 6 de
I''EC 60051-1:2016 (voir Article 6 de I'lEC 60051-1:2016).
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5.3 Domaine nominal d'utilisation et variations

5.3.1 Domaine nominal d'utilisation

Voir |IEC 60051-1:2016. Les limites du domaine nominal d'utilisation pour les grandeurs
d'influence doivent étre conformes a celles données dans le Tableau 3 de I'lEC 60051-1:2016

et dans le Tableau 2.

Tableau 2 — Limites du domaine nominal d'utilisation et variations
admissibles qui s'ajoutent a celles du Tableau 3 de I'lEC 60051-1:2016

Grandeur d'influence Limites du domaine nominal Variation admissible exprimée
d'utilisation sauf indication
contraire
Distorsion des Facteur de 5% 100 %
composantes en |distorsion
tension ef/ou en  |Facteur de créte @ [123° A I'étude
courant de la
puissancg
mesurée
Fréquende des Appareils utilisant |Fréquence de référence 1 % ou 100 %
composantes en |des dispositifs de |limite inférieure du domaine de
tension ef en déphasage référence -1 % et limite supérieure
courant de la du domaine de référence +1 %
grandeur[mesurée [autres appareils |Fréquence de référence +10 % ou
limite inférieure du domaine de
référence -10 % et limite supérietdre
du domaine de référence +10 %
Composadntes en tension de la Tension de référence £15 % ou 100 %
grandeur|mesurée limite inférieure du domaihe.de
référence -15 % et limite\supérieure
du domaine de référence +15 %
Composalntes en courant de la 20 %...120 % du ecourant assigné 100 %
grandeur|mesurée
Equilibre [de phase (pour les Déconnexion@june composante en |200 %
appareils|polyphasés) courant de.Ja‘grandeur mesurée
Champ mlagnétique d'origine 0,4 KA/m Indices de |Indjces de
extérieur¢ classe clapse
0,3 et moins|0,5| et plus
Appareils 3 % des 6 % des
électrodyna |valeurs de |valpurs de
miques si repére °© repere °©
non
statiques
et/ou
n'ayant pas
d'écran
magnétique
Appareils 1,5 % des (3 % des
ferrodynami |valeurs de |valpurs de
ques si non [repére © repére °©
statiques
et/ou
n'ayant pas
d'écran
magnétique
Tous les 0,75 % des (1,5 % des
autres valeurs de |valeurs de
appareils repére °© repére °©

1)

a8  Pour les appareils qui comportent des dispositifs électroniques dans leurs circuits de mesure.

La variation admissible due au facteur de créte différent de V2 (correspondant a une sinusoide) est comprise
dans la variation admissible due a la distorsion de la grandeur mesurée.

Pour les appareils admettant un facteur de créte supérieur a 3, le fabricant doit indiquer:
Le facteur de créte produisant une variation de 100 % de I'indice de classe.

2) Les limites inférieure et supérieure de la réponse en fréquence (largeur de bande) a 0,707 fois I'indication
a la fréquence de référence.
3) La vitesse de variation maximale effective de la réponse d'un amplificateur a courant alternatif interne a

I'appareil (vitesse de balayage), exprimée en volts par seconde avec les préfixes S| appropriés.
¢ Non exprimé en pourcentage de l'indice de classe.
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Limites des variations

Voir IEC 60051-1:2016 et Tableau 2.

5.3.3

Conditions a respecter pour la détermination des variations

Voir IEC 60051-1:2016.

5.4 Incertitude de fonctionnement, incertitude globale du systéme et variations

Voir IEC_60051-1:2016.

55 E
5.5.1

Voir IEC

5.5.2

Voir IEC

Toutefo

5.5.3
5.5.3.1

Pour I'e

Tous le
accessd
commut
120 % d

xigences électriques
Exigences de sécurité électrique

60051-1:2016.

Autoéchauffement

60051-1:2016.
s, les exigences de I'lEC 60051-1:2016 ne s'appliquent pas aux synchronosco

Surcharges admissibles
Surcharge continue

5sai recommandé, voir IEC 60051-9:

s phasemétres et appareilsxde mesure de facteur de puissance, ainsi qy

ateur sans blocage, doivent étre soumis a une surcharge continue correspo

Aprés

interchangeables s'il y.a lieu, doit satisfaire aux exigences de précision applicable

sans qu

L'essai
courant

voir refroidi a.\la température de référence, l'appareil, et ses accessoi

la surcharge'soit réappliquée.

e surcharge continue doit étre réalisé dans les conditions de référence, sauf

e la valeur assignée pour tous les circuits de courant simultanément pendant 2

bes.

e leurs

ires non interchangeables\s'il y a lieu, et en dehors des appareils munis d'un

ndant a
h.

es non
s, mais

pour le

Les exigences relatives a la surcharge continue ne s'appliquent pas aux synchronoscopes.

5.5.3.2

Surcharges de courte durée

5.5.3.2.1 Pour I'essai recommandé, voir IEC 60051-9.

Tous les phasemetres, appareils de mesure de facteur de puissance et synchronoscopes, et
leurs accessoires non interchangeables s'il y a lieu, doivent étre soumis a des surcharges de

courte d

urée.

Toutefois, ces exigences ne s'appliquent pas aux appareils dont les repéeres de I'échelle ne
correspondent pas directement a la grandeur électrique appliquée a I'entrée (sans toutefois

exclure

les appareils destinés a étre utilisés avec un ou plusieurs transformateurs).
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