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FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
national electrotechnical committees (IEC National Committees). The object of IEC“is to pr
rnational co-operation on all questions concerning standardization in the electrical and)etectronic fiel
end and in addition to other activities, IEC publishes International Standards, Technical Specific
chnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter’ referred to as
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er damage of any mature whatsoever, whether direct or indirect, or for costs (including legal feeg
penses arising out of the publication, use of, or reliance upon, this IEC Publication or any othg
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This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 61557-7 has been prepared by IEC technical committee 85:
Measuring equipment for electrical and electromagnetic quantities.

This third edition cancels and replaces the second edition published in 2007. This edition
constitutes a technical revision.

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

a) alignment of the structure with that of the whole IEC 61557 series;

b) updated requirements in 4.3 in accordance with new editions of IEC 61010-1

a
c) th
d) th
e) ¢
f) te
g) A

nd IEC 61070-03T,;

e information on markings was extended;

e information on the operating instructions was extended;

bmplement to the information on the testing of leads;

st leads for insulated conductors were introduced;

nnex B was added with information on phase sequence tests anddndications.

The fext of this International Standard is based on the following dacuments:

Full i
ther

This

This

A list
low
meag

The
stabi
the s

FDIS Report on yoting
85/683/FDIS 85/698/RVD

nformation on the voting for the approval of this International Standard can be fou
bport on voting indicated in the above table.

document has been drafted in accordance with the ISO/IEC Directives, Part 2.
nternational Standard is to be used’in conjunction with IEC 61557-1:2019.

of all parts of the IEC 61557 series, published under the general title Electrical saft
oltage distribution systemS)up to 1 000 V AC and 1 500 V DC — Equipment for te
uring or monitoring of protective measures, can be found on the IEC website

ity date indicated-on the IEC website under "http://webstore.iec.ch" in the data relat
pecific document. At this date, the document will be

confirméed,

ithdrawn,

nd in

bty in
5ting,

tommittee has decided that the contents of this document will remain unchanged untjil the

ed to

placed by a revised edition, or

e amended.

IMPORTANT - The “colour inside” logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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ELECTRICAL SAFETY IN LOW VOLTAGE DISTRIBUTION SYSTEMS
UP TO 1 000 V AC AND 1500V DC -
EQUIPMENT FOR TESTING, MEASURING OR MONITORING
OF PROTECTIVE MEASURES -

Part 7: Phase sequence

1 $cope

This |part of IEC 61557 specifies the requirements—fer applicable to measuring equipment

applipd-te for testing the phase sequence in three-phase distribution systems: Indicatipn of

the phase sequence-may can be mechanical, visual and/or audible.

Thiclnart nf IEC B1557 doece naot annlv to ancillary maaciirina aauinmant far nthar auantitiee

Fhis-part-ofHEC-61557-does-nRot-apply-to-ancillary measuring-equipmegntfor-otherquantities;
@ xXd e, v/ age e AP A ah oa A gue G A 0 ThlS

document does not apply to additional measurements for other quantities. It does not apply to

moniforing relays.

NOTE i - Common worldwide three-phase distripution

systems are depicted in IEC 61010-1.

2 Normative references

The

contg
cited
any g

IEC 40447G , ot ,

IEC ¢
and
IEC ¢

IEC ¢
and
meas

IEC {

ollowing documents are referred to in the ‘text in such a way that some or all of
nt constitutes requirements of this document. For dated references, only the e

mendments) applies.

1010-1:2010, Safety réquirements for electrical equipment for measurement, contro
pboratory use — Part 1: General requirements
1010-1:2010/AMB%:20161

1010-2-03Q;2017, Safety requirements for electrical equipment for measurement, cq
aboratoryJuse — Part 2-030: Particular requirements for equipment having testir
uring citcuits

1010-031, Safety requirements for electrical equipment for measurement, contro

labor

their
dition

applies. For undated references, thelatest edition of the referenced document (inclyiding

2fArs 1o Daort N34 Safaofv ronuiramanits for hand hgld and haond . maning
tOH—HS —H—o— Fe-gtH-eHeHs—He—Aa R ea-Aera—alRa—HaRa-RaiHpY

=4 o Oty

assemblies for electrical test and measurement

IEC 61557-1:2019 Electrical safety in low voltage distribution systems up to 1 000 V AC and
1 500 V DC - Equipment for testing, measuring or monitoring of protective measures — Part 1:
General requirements

1T A

consolidated version of this publication exists, comprising IEC 61010-1:2010

IEC 61010-1:2010/AMD1:2016.

and
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 61557-1 and the

following apply.

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

addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.1 QN
phasle sequence indicator Q/}/
instrdyment intended to indicate, in a polyphase system, the sequence i% hich
instaptaneous voltages of the phase conductors reach their maximum values N\

Q
’\j\q/
a)

[SOYRCE: IEC 60050-313:2001, 313-01-21]

3.2 e
phajﬁ sequence indication @
inforation displayed by a phase sequence indicator C)

\Z
3.3 6\

phale sequence test
test taken to determine that the phase sequence ong@yphase winding is correct

N
[SOYRCE: IEC 60050-411:1996, 411-53-45] S\Q
Z

4 Requirements D

the
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4.1 | General (@)

b\
In addition to the requiremen@@l\“lEC 61557-1:2019, Clause 4, the requirements of Clajise 4
of this document shall apply()
4.2 | Indication O@
All indications sha I(:ge unambiguously displayed on the phase sequence indicator whep the
input| to the aSe indicator is between 85 % and 110 % of the nominal system voltagg and
betwgen 95 d 105 % of the nominal system frequency.
Indica%’ shall also be unambiguously detectable in the presence of visual or audible
interference

The phase sequence indicator shall display a valid phase sequence indication, positive or
negative, if the values of the voltage to earth of the three phases are within the voltage range
specified above and the phase delay between two consecutive phases is 120°.

The phase sequence indicator shall not display a valid phase sequence indication, positive or
negative, if the three-phase distribution system is heavily unbalanced.

NOTE An unbalanced system could be due to unbalanced loads on the three phases or due to cabling errors.

In particular the measuring equipment shall not display a valid phase sequence indication in
the following cases:

1) one or more of the phase conductors are open-circuit;
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2) one or more of the phase conductors are connected to neutral or protective earth;
3) two conductors are connected to the same phase.

The specific indications displayed in the above error cases shall be mentioned in the
operating instructions of the phase sequence indicator.

The limits of unbalance in amplitude and in phase delay that the phase sequence indicator
can handle reliably shall also be mentioned in the operating instructions.

4.3 Measuring equipment

4.3.1 General QN

N/
The measuring equipment for the phase sequence test is intended for temporar;@'peration,
but shall withstand continuous operation. N

Q
Equipment intended to be used on the distribution system shall be/\r’gléd at leagt for
meagurement category Il according to IEC 61010-2-030. 6\’

Equipment intended to be used on socket outlets only can be rate%'f‘er measurement catggory
Il acgording to IEC 61010-2-030. C)

The measuring equipment shall not be damaged nor shé{ e user be exposed to dgnger
wher| the measuring equipment is connected to 120 % Qf<t rated system voltage or to 1R0 %
of th¢ maximum voltage of its rated voltage range.

The phase sequence test (see Annex B) can Q\}e&alised with test probes for direct cojntact
with |live parts, conductors or terminals, 0@ ith test clamps for inductive detection on
insulpted conductors. \\'Q

4.3.2l Portable phase sequence iﬁs@ator

Portgble phase sequence indicatoP&Qhall be housed in an enclosure of insulating materiallsand
comply with the requirements f(&‘ltfouble insulation or reinforced insulation (protection clags Il).
N

N
Portgble phase sequenc ingﬁ:ators shall be designed in such a manner that when eithef one
or two measuring le re connected to earth and the remaining measuring leadg are
conngcted to their CCEQ ponding phase conductors, the resulting total current to earth should

not gxceed 3,5 - MS. The phase conductors shall be at 110 % of the maximum fated
voltape for whi equipment is designed.

4.3.3 Té?eads for direct contact with live parts and accessories

Qe'quence indicators designed for direct contact to live parts shall be provided
nently connected (e eads or with termina Or removable (€ ead ompiying with

IEC 61010-031.

The following applies to leads.

Test probes, test leads, clips and other accessories used with phase sequence indicators
shall be in accordance with the requirements of IEC 61010-031.

A test lead cable that has a wear indicator shall, at the minimum, provide double insulation or
reinforced insulation when new and, at the minimum, basic insulation when the wear indicator
is reached (see IEC 61010-031).
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Portable measuring equipment, together with its test leads, shall comply with the
requirements for mechanical strength according to IEC 61010-1 and in addition shall be tested
in accordance with 6.4.

These requirements do not apply when the phase sequence indicator forms part of a
multi-purpose instrument with provisions for carrying.

5 Marking and operating instructions

5.1 Marking
In aqdition to-the-marking—in-accordance—with IEC 61557-1:2019, 5.1 and 5.2, the follqwing

information shall be provided on the measuring equipment:

511 Svmbol for thae
= >y RPBOo+—1oH the

(200$-02)-

rotection—class  in acecordance  with  _svymhol (EC 6860417156172
otecHoH—GCaSS—Hh—accoraahce—wWHR—S PO+ SJa+ -

|
(%]

mbol for double insulation in accordance with IEC 61010:1:2010, Table 1, symbol 1{;

bsignation of leads L1, L2 and L3 on the equipment and on the leads;

|
o}

— the measurement category shall be printed onNthe equipment close to the test|lead
cpnnection.

5.2 | Operating instructions

The &
+—e—§

IEC $1557-1:2019, 5.3 applies.

6 Tests

6.1 General

6.1.1 Tests —General

In addition to the tests of IEC 61557-1:2019, Clause 6, the following tests shall be performed.

6.1.2 Visual display
Tests of the visual display are-executed performed under the following conditions-{fype-tests).

The display shall be unambiguously discernible by a person with 6/6 vision from a distance of
500 mm at ambient lighting levels from 30 Ix to 1 000 Ix. During the measurement, the
measuring equipment shall be placed on a matt grey surface (type test).
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A visual comparison under reference conditions with equipment that has successfully passed
the type test is adequate for a routine test with respect to the visual display. The display on
the item under test shall produce a similar or better readability (routine tests).

6.1.3 Audible indication (if applicable)

The test for the audible indication is-executed performed at a sound level of Ly = 75 dB{A}
(white noise). The indication shall generate a sound between 1 kHz and 4 kHz and be
unambiguously discernible by a person with a hearing loss of less than 15 dB HL under these
conditions (routine test).

6.2 | Leakage current

Prood

The fequirements under 4.3.2 shall be tested as follows.

The |phase sequence indicator shall be connected in series with7a“ current measpring
instrument-on that has one lead connected with earth, and with the oth€r interconnected-pther
leadq connected with a phase conductor at a voltage of 110 % of its'tated voltage or a voltage
at the¢ upper limit of its rated voltage range. The magnitude of the ¢urrent shall not exceef the
valug specified under4-5 4.3.2.

This fest shall be executed on each conductor (routine test)

6.3 | Test of mechanical requirements (type tests)
6.3.1 Mechanical shock test

For the purpose of a mechanical shock testi.the item under test shall be suspended as shown
in Annex A, Figure A.1, using a pendulunitlength of 2 m. The item under test shall be dropped
in a pendulum movement with a deflectien of 1 m in height to hit a hard wooden plate 50 mm
thick| The test shall be carried out,so that each of the sides of the enclosure parallel tp the
suspension hits the wood once.

6.3.2 Test of leads for direct contact with live parts

The $train relief of permanently attached leads shall be tested by a drop test in accordance
with Annex A, Figure-A.2, in the following manner:

— the item underitest shall be suspended so that it is caught with the extended lead after a
free drop,ef@ m;

— the item-under test shall be dropped three times from the suspension point for each qf the
Idads;

— the-enclosure oftha maacurin
e ctoSsHHe-o—tHe-HHeasStHH

— permanently attached leads shall not have become detached from the measuring
equipment;

— live parts of the leads connected by means of plugs shall remain inaccessible when they
have become unplugged from the measuring equipment;

— no parts inside the measuring equipment shall have become loose.

6.4 Overvoltage

The applicable requirement of 4.3.1 shall be tested as follows:



https://iecnorm.com/api/?name=b8037429578b14049db114ee70711b77

IEC 61557-7:2019 RLV © IEC 2019 -1 -

Compliance with the requirements given in 4.3.1 shall be tested by connecting, for a duration
of at least 10 min, the item under test to a three-phase system at 120 % of the rated system
voltage or, in the case of multi-range measuring equipment, at 120 % of all rated voltages
(type test).

The surface temperature of EUT shall be measured and checked according to IEC 61010-1.

Compliance with the requirements given in 4.3 shall be tested by operating the item under test
for a duration of at least 1 h at the rated voltage or, in the case of multi-range measuring
equipment, at all rated voltage values (type test).

6.5 | Test of markings

The markings shall be checked in respect of legibility by a visual inspection (type_ test).

68
sting
6.9
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Annex A
(normative)

lllustrations for mechanical tests

Mechanical shock tests shall be performed according to Figure A.1.

Dimensions in metres

L1

IEC

Figure A.1 — Mechanical shock test
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Drop tests shall be performed according to Figure A.2.

Dimensions in metres

mVES
[ = A
|
c— 1 — a
(o]
b
J A B
J =1
-
1
I
L
L
[
'
U
I |
IEC
Key
a original lead A initial position where the equipment is held
b joint B4 end position after the release of the equipment

c extensionto2m

Figure A.2 — Drop test
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Annex B
(informative)

Phase sequence test

B.1 Phase sequence test — Tripolar connection

The measuring equipment for the phase sequence test with tripolar connection is connected
to the three-phase distribution system using three separate test probes marked L1, L2 and L3

(see -
3

Each| test probe is connected to the conductor or terminal foreseen to be at the co@ﬁomding
phasg L1, L2 or L3 of the distribution system. '\q

IEC

O® Figure B.1 — Tripolar connection

The phase seq @é indication is positive, commonly called "clockwise" (CW) or "right" (R), if
the three phté‘are in the foreseen phase sequence.

The ph {e)%equence indication is negative, commonly called "counter-clockwise" (CCW) or
"left"|( f the three phases are in a sequence different than foreseen: two of the three phase
connections are crossed.

NOTE New phase sequence tests carried out after crossing tests probes L1 and L2, and then L2 and L3, allow the
crossed phases to be isolated.

B.2 Phase sequence test — Sequential bipolar connection

The measuring equipment for the phase sequence test with sequential bipolar connection has
only two test probes L1 and L2 and is operated in a sequence of two steps.

The test probe L1 is kept connected to the conductor or terminal of the foreseen phase L1
throughout the test sequence.
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In the first step, the test probe L2 is connected to the conductor or terminal of the foreseen
phase L2. The phase delay L2 — L1 is measured and memorised by the measuring equipment.

In the second step, the operator moves the test probe L2 to the conductor or terminal of the
foreseen phase L3. The phase delay L3 — L1 is measured and compared to the memorised
phase delay by the measuring equipment.

L1

With

The
in th
allow

L2

oY

L1
L2

1
|=3v)

Figure B.2 — Sequential bipolar connection

IEC

these two phase delay measuremeénts, the phase sequence indication can be displayed
in thg same way as for the tripolar cennection.

easuring equipment shélNinhdicate when the phase delay value of the first step is sfored
memory; the value shall) be maintained in the memory for a reasonable period of time to

the operator to switch-from the first to the second step of the test sequence.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL SAFETY IN LOW VOLTAGE DISTRIBUTION SYSTEMS
UP TO 1 000 V AC AND 1500V DC -
EQUIPMENT FOR TESTING, MEASURING OR MONITORING
OF PROTECTIVE MEASURES -

Part 7: Phase sequence

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization comj
national electrotechnical committees (IEC National Committees). The object of IEC“is to pr

end and in addition to other activities, IEC publishes International Standards, Technical Specific
Telchnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter' referred to as
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National Committee inte
in [the subject dealt with may participate in this preparatory work. International, governmental and
gojernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates d
with the International Organization for Standardization (ISO) in accordance’ with conditions determin|
agfeement between the two organizations.

2) Thie formal decisions or agreements of IEC on technical matters express,“as nearly as possible, an interna
cohsensus of opinion on the relevant subjects since each technieal committee has representation fr
interested IEC National Committees.

3) IEL Publications have the form of recommendations for international use and are accepted by IEC N4
Cdmmittees in that sense. While all reasonable efforts arexdnade to ensure that the technical content
Publications is accurate, IEC cannot be held responsible for the way in which they are used or fq
mipinterpretation by any end user.

4) In|order to promote international uniformity, IEC National Committees undertake to apply IEC Public
trgnsparently to the maximum extent possible in»their national and regional publications. Any diver
befween any IEC Publication and the corresponding national or regional publication shall be clearly indicg
the latter.

5) IECL itself does not provide any attestation”of conformity. Independent certification bodies provide conf|
aspessment services and, in some areas, access to I[EC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification bodies.

6) Alllusers should ensure that they'iave the latest edition of this publication.

7) Nd liability shall attach to IEC or its directors, employees, servants or agents including individual exper
me¢mbers of its technical cammittees and IEC National Committees for any personal injury, property dam
other damage of any mature whatsoever, whether direct or indirect, or for costs (including legal fees
expenses arising out of’ the publication, use of, or reliance upon, this IEC Publication or any othe
Publications.

8) Atfention is drawn.to the Normative references cited in this publication. Use of the referenced publicati
indispensable~far the correct application of this publication.

9) At{entionsissdrawn to the possibility that some of the elements of this IEC Publication may be the sub
pafent fights. IEC shall not be held responsible for identifying any or all such patent rights.
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This third edition cancels and replaces the second edition published in 2007. This edition

constitutes a technical revision.

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

a) alignment of the structure with that of the whole IEC 61557 series;

b) updated requirements in 4.3 in accordance with new editions of IEC 61010-1
and IEC 61010-031;

c) the information on markings was extended;

d) the information on the operating instructions was extended;
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e) complement to the information on the testing of leads;

f) te

st leads for insulated conductors were introduced;

g) Annex B was added with information on phase sequence tests and indications.

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

Full i

FDIS Report on voting
85/683/FDIS 85/698/RVD

the réport on voting indicated in the above table.

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

formation on the \lnfing for the npprn\lal of this International Standard can be fou

din

This |nternational Standard is to be used in conjunction with IEC 61557-1:2019.

A list of all parts of the IEC 61557 series, published under the generalftitle Electrical saféty in
low \oltage distribution systems up to 1 000 V AC and 1 500 V DG - Equipment for testing,
meaguring or monitoring of protective measures, can be found on the IEC website

The ¢ommittee has decided that the contents of this document'will remain unchanged unfjl 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 rg¢confirmed,

e withdrawn,

e Ig

e amended.

placed by a revised edition, or

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates that it

contfins colours which are’considered to be useful for the correct understand
contents. Users should therefore print this document using a colour printer.

ing of its
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ELECTRICAL SAFETY IN LOW VOLTAGE DISTRIBUTION SYSTEMS
UP TO 1 000 V AC AND 1500V DC -
EQUIPMENT FOR TESTING, MEASURING OR MONITORING
OF PROTECTIVE MEASURES -

Part 7: Phase sequence

This
testin
sequ

This
apply

NOTE

2 Normative references

The
contg
cited
any g

IEC 61010-1:2010, Safety requirements for electrical equipment for measurement, contro

and
IEC ¢

IEC $1010-2-030:2017, Safetycrequirements for electrical equipment for measurement, cq

and
meas

IEC 61010-031, Safety requirements for electrical equipment for measurement, contro

labor
asse

bcope
part of IEC 61557 specifies the requirements applicable to measuring equipmer

g the phase sequence in three-phase distribution systems. Indicationof the p
bnce can be mechanical, visual and/or audible.

document does not apply to additional measurements for other,quantities. It doe
to monitoring relays.

Common worldwide three-phase distribution systems are depicted in IEG 61010-1.

ollowing documents are referred to in the text)in’ such a way that some or all of
nt constitutes requirements of this document." For dated references, only the e

mendments) applies.

aboratory use — Part 1: General requirements
1010-1:2010/AMD1:20161

aboratory use — Part'2-030: Particular requirements for equipment having testin
uring circuits

atory use «=“'Part 031: Safety requirements for hand-held and hand-manipy
mblies for'electrical test and measurement

IEC §
150

155741:2019 Electrical safety in low voltage distribution systems up to 1 000 V AC
VDC - Equipment for testing, measuring or monitoring of protective measures — P

t for
hase

not

"2

their
dition

applies. For undated references, the latestcedition of the referenced document (inclyiding

ntrol,
g or

and
lated

and
art 1:

Generatreguirements

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 61557-1 and the
following apply.

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

1T A

consolidated version of this publication exists, comprising IEC 61010-1:2010

IEC 61010-1:2010/AMD1:2016.

and
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e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp
31
phase sequence indicator

instrument intended to indicate, in a polyphase system, the sequence in which the
instantaneous voltages of the phase conductors reach their maximum values

[SOURCE: IEC 60050-313:2001, 313-01-21]

3.2
phasrl: sequence indication
information displayed by a phase sequence indicator

3.3
phase sequence test
test taken to determine that the phase sequence of a polyphase winding s correct

[SOYRCE: IEC 60050-411:1996, 411-53-45]

4 Requirements

4.1 General

In addition to the requirements of IEC 61557-1:2019; Clause 4, the requirements of Clalise 4
of this document shall apply.

4.2 Indication

All indications shall be unambiguously displayed on the phase sequence indicator whepn the
input| to the phase indicator is between 85 % and 110 % of the nominal system voltagg and
between 95 % and 105 % of the neminal system frequency.

Indicptions shall also be unambiguously detectable in the presence of visual or audible
interflerence.

The phase sequence\indicator shall display a valid phase sequence indication, positiye or
negative, if the values of the voltage to earth of the three phases are within the voltage range
speci|fied above-and the phase delay between two consecutive phases is 120°.

The phasessequence indicator shall not display a valid phase sequence indication, positive or
negarive, if the three-phase distribution system is heavily unbalanced.

NOTE An unbalanced system could be due to unbalanced loads on the three phases or due to cabling errors.

In particular the measuring equipment shall not display a valid phase sequence indication in
the following cases:

1) one or more of the phase conductors are open-circuit;

2) one or more of the phase conductors are connected to neutral or protective earth;

3) two conductors are connected to the same phase.

The specific indications displayed in the above error cases shall be mentioned in the
operating instructions of the phase sequence indicator.

The limits of unbalance in amplitude and in phase delay that the phase sequence indicator
can handle reliably shall also be mentioned in the operating instructions.
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4.3 Measuring equipment
4.3.1 General

The measuring equipment for the phase sequence test is intended for temporary operation,
but shall withstand continuous operation.

Equipment intended to be used on the distribution system shall be rated at least for
measurement category Ill according to IEC 61010-2-030.

Equipment intended to be used on socket outlets only can be rated for measurement category
Il acdording to TEC 610T0-2-030.

The measuring equipment shall not be damaged nor shall the user be exposeddo danger
wher| the measuring equipment is connected to 120 % of the rated system voltage’or to 1R0 %
of th¢ maximum voltage of its rated voltage range.

The phase sequence test (see Annex B) can be realised with test probes for direct contact
with |live parts, conductors or terminals, or with test clamps for inductive detection on
insulated conductors.

4.3.2 Portable phase sequence indicator

Portgble phase sequence indicators shall be housed in an@nclosure of insulating materiall and
comply with the requirements for double insulation or reihforced insulation (protection class Il).

Portgble phase sequence indicators shall be designed in such a manner that when eithef one
or two measuring leads are connected to eatth and the remaining measuring leadsg are
conngcted to their corresponding phase conductors, the resulting total current to earth should
not gxceed 3,5 mA RMS. The phase conductors shall be at 110 % of the maximum fated
voltape for which the equipment is designed.

4.3.3 Test leads for direct contact with live parts and accessories
Phasfe sequence indicators designed for direct contact to live parts shall be provided| with

permanently connected test.léads or with terminals for removable test leads complying| with
IEC §1010-031.

The following applies {0 leads.

Test |probes, test leads, clips and other accessories used with phase sequence indicators
shall|be in_accordance with the requirements of IEC 61010-031.

A tedt\€ad cable that has a wear indicator shall, at the minimum, provide double insulatipn or
reinforced Insutation when new and, at the minimum, basic insutation when the wear indicator
is reached (see IEC 61010-031).

Portable measuring equipment, together with its test leads, shall comply with the
requirements for mechanical strength according to IEC 61010-1 and in addition shall be tested
in accordance with 6.4.

These requirements do not apply when the phase sequence indicator forms part of a
multi-purpose instrument with provisions for carrying.
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5 Marking and operating instructions

5.1

Marking

2019

In addition to IEC 61557-1:2019, 5.1 and 5.2, the following information shall be provided on
the measuring equipment:

— symbol for double insulation in accordance with IEC 61010-1:2010, Table 1, symbol 11;

— designation of leads L1, L2 and L3 on the equipment and on the leads;

— the measurement category shall be printed on the equipment close to the test lead

C
5.2
IEC ¢

6 1

6.1
6.1.1

In ad

6.1.2

Tests

The
500
meag

A visjual comparison under reference conditions with equipment that has successfully p3

the t

the item under test shall produce a similar or better readability (routine tests).

6.1.3

The {
The

discs
(rout

6.2

anaoation.
“ARRBAYAVASAVA N N
Operating instructions

1557-1:2019, 5.3 applies.

[ests

General
Tests — General

dition to the tests of IEC 61557-1:2019, Clause 6, the fellowing tests shall be perforn

Visual display

of the visual display are performed under the-following conditions.

isplay shall be unambiguously discernible by a person with 6/6 vision from a distan
m at ambient lighting levels fromy30 Ix to 1 000 Ix. During the measurement
uring equipment shall be placed ofZa matt grey surface (type test).

pe test is adequate for .a(routine test with respect to the visual display. The displa

Audible indication (if applicable)

indication~shall generate a sound between 1 kHz and 4 kHz and be unambigu
rnible byya person with a hearing loss of less than 15 dB HL under these cond
ne test

hed.

ce of
the

ssed
y on

est for the audible indication is performed at a sound level of Lyg = 75 dB (white no¢ise).

busly
tions

Leakage current

The requirements under 4.3.2 shall be tested as follows.

The phase sequence indicator shall be connected in series with a current measuring
instrument that has one lead connected with earth, and with the other interconnected leads
connected with a phase conductor at a voltage of 110 % of its rated voltage or a voltage at
the upper limit of its rated voltage range. The magnitude of the current shall not exceed the
value specified under 4.3.2.

This test shall be executed on each conductor (routine test).
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6.3
6.3.1

Test of mechanical requirements (type tests)

Mechanical shock test

For the purpose of a mechanical shock test, the item under test shall be suspended as shown
in Annex A, Figure A.1, using a pendulum length of 2 m. The item under test shall be dropped
in a pendulum movement with a deflection of 1 m in height to hit a hard wooden plate 50 mm
thick. The test shall be carried out so that each of the sides of the enclosure parallel to the
suspension hits the wood once.

6.3.2

Test of leads for direct contact with live parts

The
with

- tH
fr

— th
le

— th

|
> =

=)

6.4

The applicable requirement of 4.3.1 shall be.tested as follows:

Com
of at
volta

(type
The 3

Com
for a
equif

6.5

iye parts of the leads connected by means of plugs shall' remain inaccessible when

strain relief of permanently attached leads shall be tested by a drop test in accaord
Annex A, Figure A.2, in the following manner:

e item under test shall be suspended so that it is caught with the extended-lead af
ee drop of 2 m;

e item under test shall be dropped three times from the suspension point for each g
ads;

e enclosure of the measuring equipment shall be free from damage;

ermanently attached leads shall not have become detached from the meas
uipment;

hve become unplugged from the measuring equipment;
b parts inside the measuring equipment shall have become loose.

Overvoltage

bliance with the requirements giver’in 4.3.1 shall be tested by connecting, for a dur
least 10 min, the item under test‘to a three-phase system at 120 % of the rated sy

test).
urface temperature_of EUT shall be measured and checked according to IEC 61010

bliance with the-requirements given in 4.3 shall be tested by operating the item unde
duration of @t tfeast 1 h at the rated voltage or, in the case of multi-range meas
ment, at all ‘fated voltage values (type test).

Testof markings

The arKings shall be checked in respect of legibility by a visual inspection (type test).

ance

ter a

f the

uring

they

ation
stem

je or, in the case of multi-range measuring equipment, at 120 % of all rated volfages

—_

r test
uring
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Annex A
(normative)

lllustrations for mechanical tests

Mechanical shock tests shall be performed according to Figure A.1.

Dimensions in metres

IEC

Figure A.1 — Mechanical shock test
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Drop tests shall be performed according to Figure A.2.

Dimensions in metres

] A
c —] a
N
b
I B ey B
=
0
'
L
'
'
'
L
| |
IEC
Key
a original lead A initial position where the equipment is held
b joint B, end position after the release of the equipment

c extensionto2m

Figure A.2 — Drop test
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Annex B
(informative)

Phase sequence test

B.1 Phase sequence test — Tripolar connection

The measuring equipment for the phase sequence test with tripolar connection is connected
to the three-phase distribution system using three separate test probes marked L1, L2 and L3
(see B+

Each| test probe is connected to the conductor or terminal foreseen to be at the corfésponding
phasg L1, L2 or L3 of the distribution system.

L2

L3

IEC

Figure B.1 — Tripolar connection

The phase sequence indication is positive, commonly called "clockwise" (CW) or "right" (R), if
the three phases§-are in the foreseen phase sequence.

The phase)sequence indication is negative, commonly called "counter-clockwise" (CCW) or
"left"|(L)yif the three phases are in a sequence different than foreseen: two of the three phase
connéections are crossed.

NOTE New phase sequence tests carried out after crossing tests probes L1 and L2, and then L2 and L3, allow the
crossed phases to be isolated.

B.2 Phase sequence test — Sequential bipolar connection

The measuring equipment for the phase sequence test with sequential bipolar connection has
only two test probes L1 and L2 and is operated in a sequence of two steps.

The test probe L1 is kept connected to the conductor or terminal of the foreseen phase L1
throughout the test sequence.
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In the first step, the test probe L2 is connected to the conductor or terminal of the foreseen
phase L2. The phase delay L2 — L1 is measured and memorised by the measuring equipment.

In the second step, the operator moves the test probe L2 to the conductor or terminal of the
foreseen phase L3. The phase delay L3 — L1 is measured and compared to the memorised
phase delay by the measuring equipment.

'8 L1 e L1
L2 L2

IEC

Figure B.2 — Sequential bipolar connection

With [these two phase delay measuremeénts, the phase sequence indication can be displayed
in the same way as for the tripolar cennection.

The measuring equipment shalliindicate when the phase delay value of the first step is sjored
in the¢ memory; the value shall be maintained in the memory for a reasonable period of time to
allow the operator to switch-from the first to the second step of the test sequence.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

SECURITE ELECTRIQUE DANS LES RESEAUX DE DISTRIBUTION BASSE

1)

2)

3)

4)

5)

6)

TENSION AU PLUS [EGALE A1000VC.A.ET1500VC.C. -
DISPOSITIFS DE CONTROLE, DE MESURE OU DE SURVEILLANCE D
MESURES DE PROTECTION -

Partie 7: Ordre de phases

E

AVANT-PROPOS

La] Commission Electrotechnique Internationale (IEC) est une organisation mondiale de’)normalisation

composée de l'ensemble des comités électrotechniques nationaux (Comités nationaux ded“4EC). L'IEC

objet de favoriser la coopération internationale pour toutes les questions de normalisatiéon dans les donj
de|l'électricité et de I'électronique. A cet effet, I''EC — entre autres activités — publie des\Normes internati
dep Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS)

ides (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est confiée,a des comités d'étude
aux desquels tout Comité national intéressé par le sujet traité peut \participer. Les organis|
rnationales, gouvernementales et non gouvernementales, en liaison avee |'NEC, participent égaleme
aux. L'IEC collabore étroitement avec I'Organisation Internationale..de-/Normalisation (ISO), selo
ditions fixées par accord entre les deux organisations.

décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la n
possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux dg
aressés sont représentés dans chaque comité d'études.

Lep Publications de I'lEC se présentent sous la forme de_recommandations internationales et sont ag
comme telles par les Comités nationaux de I'lEC. Tous les{efforts raisonnables sont entrepris afin que
s'dssure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsa
I'éyentuelle mauvaise utilisation ou interprétation qui enest faite par un quelconque utilisateur final.

D4ns le but d'encourager l'uniformité internationale,dés Comités nationaux de I'lEC s'engagent, dans td
mesure possible, a appliquer de fagon transparenterles Publications de I'lEC dans leurs publications nati
et|régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications national
régionales correspondantes doivent étre indiquees en termes clairs dans ces derniéres.

L'lEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indéper
foyrnissent des services d'évaluation<de conformité et, dans certains secteurs, accédent aux marqu
copformité de I'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certifi
indépendants.

Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication|].

7) Augune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou manda
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y ¢ompris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de
popr tout préjudice gausé en cas de dommages corporels et matériels, ou de tout autre dommage de q
nafure que ce soit, difecte ou indirecte, ou pour supporter les colts (y compris les frais de justice)
dépenses découlant de la publication ou de l'utilisation de cette Publication de I'lEC ou de toute
Publication defl4EC, ou au crédit qui lui est accordé.

L'gqttention‘est’ attirée sur les références normatives citées dans cette publication. L'utilisation de public
référencées est obligatoire pour une application correcte de la présente publication.

L'qtténtion est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuven
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I'objet de droits de brevet |'lEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels

droits

de brevets et de ne pas avoir signalé leur existence.

La Norme internationale IEC 61557-7 a été établie par le comité d'études 85 de I'lEC:
Equipement de mesure des grandeurs électriques et électromagnétiques.

Cette troisieme édition annule et remplace la deuxiéme édition parue en 2007. Cette édition
constitue une révision technique.

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

a) alignement de la structure sur I'ensemble de la série IEC 61557;

b) mise a jour des exigences définies au 4.3 par rapport aux nouvelles éditions de

I''EC 61010-1 et de I''EC 61010-031;

c) développement des informations concernant le marquage;
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d) développement des informations concernant les instructions de fonctionnement;

e) développement des informations concernant les essais des cébles;

f) les cables d'essai pour conducteurs isolés ont été introduits;

2019

g) I'Annexe B a été ajouté avec information sur I'essai d'ordre de phases et indication d'ordre
de phases.
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IMPORTANT - Le logo\"colour inside" qui se trouve sur la page de couvertur¢ de cette
publjcation indique. gu'elle contient des couleurs qui sont considérées comme ufiles a une
bonre compréhension de son contenu. Les utilisateurs devraient, par conséquent| imprimer
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SECURITE ELECTRIQUE DANS LES RESEAUX DE DISTRIBUTION BASSE

TENSION AU PLUS E@ALE A1000VC.A.ET1500VC.C. -
DISPOSITIFS DE CONTROLE, DE MESURE OU DE SURVEILLANCE
DE MESURES DE PROTECTION -

Partie 7: Ordre de phases

1 Domaine d'application

La présente partie de I'lEC 61557 spécifie les exigences applicables aux appareits de mesure

desti
L'ind
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nés a soumettre a essai l'ordre des phases dans les réseaux de distribution triph
cation de l'ordre des phases peut étre mécanique, visuelle et/ou audible}

ésent document ne s'applique pas aux mesures supplémentaires \destinées a d'a

grandleurs. Elle ne s'applique pas aux relais de surveillance.
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Les réseaux de distribution triphasés communs a I'échelle mondiale sont décrits dans I'lEC 61010-1.
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ur contenu, des exigences du présent document. Pour les références datées,
on citée s'applique. Pour les références nondatées, la derniére édition du docume
bnce s'applique (y compris les éventuels amendements).

hSEs.
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nt de

IEC 61010-1:2010, Regles de sécurité pour appareils électriques de mesurage, de régulagion
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IEC ¢
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1010-1:2010/AMD1:20161
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3 Termes et définitions

Pour les besoins du présent document, les termes et définitions de I'lEC 61557-1 ainsi que
les suivants s'appliquent.

L'ISO et I'lEC tiennent & jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

1

existe une version consolidée de cette publication, comprenant [I'lEC 61010-1:201

I''EC 61010-1:2010/AMD1:2016.

0 et
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e |EC Electropedia: disponible a I'adresse http://www.electropedia.org/

e |SO Online browsing platform: disponible a I'adresse http://www.iso.org/obp
3.1
indicateur d'ordre de phases

appareil destiné a indiquer, dans un systéme polyphasé, la séquence suivant laquelle les
tensions instantanées des conducteurs de phase atteignent leurs valeurs maximales

[SOURCE: IEC 60050-313:2001, 313-01-21]

3.2
inditj:tion d'ordre de phases
information affichée par un indicateur d'ordre de phases

3.3
essaj d'ordre des phases
essa| ayant pour objet de vérifier que l'ordre dans lequel se suivent les phases|d'un
enrolilement polyphasé est correct

[SOYRCE: IEC 60050-411:1996, 411-53-45]

4 Exigences

4.1 | Généralités

OutrI les exigences de I'Article 4 de I''EC 61557-1:2019, les exigences de I'Article @ du
présg¢nt document doivent s'appliquer.

4.2 Indication

Toutes les indications doivent clairement s’afficher sur l'indicateur d'ordre de phases lofsque
I'indigateur de phase est entre 85 %-et 110 % de la tension nominale du réseau et entre P5 %
et 1055 % de la fréquence nominale du réseau.

L'ind|cation doit étre clairement perceptible méme en présence de perturbations visuellgs ou
sonofes.

L'ind|cateur d'ordre ‘de phases doit afficher une indication d'ordre de phases valide, positive
ou nggative, si-les 'valeurs de la tension a la terre des trois phases sont comprises daps la
plage de tensiens spécifiée au-dessus et si le décalage de phase consécutives est de 120°.

L'ind|cateur d'ordre de phases ne doit pas afficher d'indication d'ordre de phases valide,
posit|ve’ou négative, si le réseau de distribution triphasé est fortement déséquilibré. T

NOTE Le déséquilibre d'un réseau peut étre lié a la présence de charges déséquilibrées sur les trois phases ou a
des erreurs de cablage.

L'appareil de mesure ne doit notamment pas afficher d'indication d'ordre de phases valide
dans les cas suivants:
1) un ou plusieurs conducteurs de phase sont en circuit ouvert;

2) un ou plusieurs conducteurs de phase sont connectés au point neutre ou a la terre de
protection;

3) deux conducteurs sont connectés a la méme phase.

Les instructions de fonctionnement de l'indicateur d'ordre de phases doivent mentionner les
indications spécifiques affichées dans les cas d'erreur ci-dessus.
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