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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY REQUIREMENTS FOR ELECTRICAL EQUIPMENT
FOR MEASUREMENT, CONTROL, AND LABORATORY USE -

hand-manipulated current sensors for electrical test and measurement

FOREWORD

1) | The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprisjng
all national electrotechnical committees (IEC National Committees). The object of(IEC is to prompte
international co-operation on all questions concerning standardization in the electrical and electronic fields.|To
this end and in addition to other activities, IEC publishes International Standards, Technical Specificatiops,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC
Publication(s)"). Their preparation is entrusted to technical committees; any IEC (Ndtional Committee interesfed
in the subject dealt with may participate in this preparatory work. International, governmental and n¢n-
governmental organizations liaising with the IEC also participate in this pneparation. IEC collaborates closgly
with the International Organization for Standardization (ISO) in accordance with conditions determined |by
agreement between the two organizations.

2) | The formal decisions or agreements of IEC on technical matters expfeSs, as nearly as possible, an internatiopal
consensus of opinion on the relevant subjects since each technical committee has representation from|all
interested IEC National Committees.

3) | IEC Publications have the form of recommendations for jnt€tnational use and are accepted by IEC Natiopal
Committees in that sense. While all reasonable efforts are.made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for 3ny
misinterpretation by any end user.

4)|In order to promote international uniformity, IEG, National Committees undertake to apply IEC Publicatigns
transparently to the maximum extent possible™in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) | IEC itself does not provide any attestation of conformity. Independent certification bodies provide confornjity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for gny
services carried out by independent'certification bodies.

6) | All users should ensure that thely have the latest edition of this publication.

7) | No liability shall attach to IEC or its directors, employees, servants or agents including individual experts gnd
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of anywnature whatsoever, whether direct or indirect, or for costs (including legal fees) gnd
expenses arising dut)of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) | Attention is drawn to the Normative references cited in this publication. Use of the referenced publicationg
indispensable.for the correct application of this publication.

S

9) | Attention\is drawn to the possibility that some of the elements of this IEC Publication may be the subjec{ of
patentiights. IEC shall not be held responsible for identifying any or all such patent rights.

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 61010-2-032 has been prepared by IEC technical committee 66:
Safety of measuring, control and laboratory equipment.

This fourth edition cancels and replaces the third edition published in 2012. This edition
constitutes a technical revision.

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

I _bho >N Po-w= H tod th ot HEera-nt Py P -+ P= =N [l ! AA AT
a e oS DT TITT nrarcateoyd gt cultToeTIit STTTSUT S aSeU as™ | T

scope of this document.

b)| Fork-style current sensors have been added.

c)| Requirements from Part 2-033 applicable to CLAMP MULTIMETERS that havé.a primary
purpose of measuring voltage on live MAINS have been included in the mew normative
Annex EE.

d)[ CLEARANCES and CREEPAGE DISTANCES for measuring circuit TERMINALS exceeding
1000V a.c.or 1414 V d.c. and for WET LOCATIONS have been specified.

e)| Reduced CREEPAGE DISTANCES are allowed to be according tomaterial group | for f@ll
insulating materials.

f) | Requirements for input/output circuits of Type A, Type.Btand Type C current sensqrs
have been detailed in 6.9.102.

g)| Requirements for output circuit leads have been modified.
h)] The JAw impact test has been limited to the frontlef the JAWS.

i) | The abrasion test for cords of flexible current’sensors has been removed and replaced py
a pressure test at high temperature.

4%
o

i) | The voltage source for testing overvoltage limiting components or circuits may be limit
to 400 V.

k)] Reference to IEC 61010-031 for probe assemblies has been added.

[) | Requirements for the prevention“of TRANSIENT OVERVOLTAGES for MAINS voltage measuripg
circuits have been added.

m] Requirements for measuring circuits from 1 000 V to 3 000 V have been added.

n)[ An informative AnnexX GC about the dimensions of banana TERMINALS has been added.
o) A flowchart for _ihsulation according to the type of circuit has been added in a new
Annex DD.

THe text of thistinternational Standard is based on the following documents:

FDIS Report on voting
66/691/FDIS 66/695/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

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

A list of all parts of the IEC 61010 series, under the general title Safety requirements for
electrical equipment for measurement, control, and laboratory use, can be found on the IEC
website.

This Part 2-032 is to be used in conjunction with the latest edition of IEC 61010-1. It was
established on the basis of the third edition (2010) of IEC 61010-1 and its Amendment 1
(2016), hereinafter referred to as Part 1.
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This Part 2-032 supplements or modifies the corresponding clauses in IEC 61010-1 so as to
convert that publication into the IEC standard: Particular requirements for HAND-HELD and
hand-manipulated current sensors for electrical test and measurement.

Where a particular subclause of Part 1 is not mentioned in this Part 2-032, that subclause
applies as far as is reasonable. Where this Part 2-032 states "addition", "modification",
"replacement”, or "deletion" the relevant requirement, test specification or note in Part 1

sh

In

ould be adapted accordingly.

this standard:

a)

b)

Th

the following print types are used:

— requirements: in roman type;

— NOTES: in small roman type;

— conformity and tests: in italic type;

ROMAN CAPITALS;

subclauses, figures, tables and notes which are additional to those-in Part 1 are number
starting from 101. Additional annexes are lettered starting,from AA and additional |
items are lettered from aa).

e committee has decided that the contents of this document will remain unchanged until t

stability date indicated on the IEC website under "http://Webstore.iec.ch" in the data related

thq

p specific document. At this date, the document will.be

reconfirmed,
withdrawn,
replaced by a revised edition, or

amended.

— terms used throughout this standard which have been defined (in-'Clause 3: SMALL

ed
ist

he
to

PORTANT - The 'colourcinside’' logo on the cover page of this publication indicatés
that it contains colours which are considered to be useful for the corre

ct

understanding of its .contents. Users should therefore print this document using|a
colour printer.
Theg contents ofithe corrigendum of February 2020 have been included in this copy.
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INTRODUCTION
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rt 2-030 specifies the safety requirements for equipm Tgﬁth testing and measuring circu
ich are connected for test or measurement purpo to devices or circuits outside t
measurement equipment itself. Requirements of P%§-030 have been included in this Part

2. Equipment within the scopes of both Part 0 and Part 2-032 are considered to

vered by the requirements of this Part 2-032.\\

QO

grt 2-033 specifies the safety requirem&@) for hand-held multimeters that have the primg

rpose of measuring voltage on live MAINS. For equipment within the scope of Part 2-032 a
rt 2-033, only this Part 2-032 is ap ble.

Q\
rt 2-034 specifies the safe equirements for measurement equipment for insulati
bistance and test equipment. for electric strength which are connected to units, lines
cuits for test or measur&}@nt purposes. For equipment within the scope of Part 2-032 a
rt 2-034, both documents should be read in conjunction.

@.
Q~
O
3

its
he
2-
be

ry
hd

or
nd

N



https://iecnorm.com/api/?name=b3a10e829cfd6646a9db06eaabd59435

-8- IEC 61010-2-032:2019 RLV © IEC 2019
SAFETY REQUIREMENTS FOR ELECTRICAL EQUIPMENT
FOR MEASUREMENT, CONTROL, AND LABORATORY USE -
Part 2-032: Particular requirements for HAND-HELD and
hand-manipulated current sensors for electrical test and measurement

1| Scope and object

THis clause of Part 1 is applicable except as follows:

1.1.1 Equipment included in scope

Reéplace the existing text with the following:

This part of IEC 61010 specifies safety requirements for HAND-HELDYand hand-manipulated

Cu

rrent sensors described below.

THese current sensors are for measuring, detecting or injecting current, or indicating currgnt

waveforms on circuits without physically opening the . elGrrent path of the circuit bei

ng

measured. They-may can be stand-alone current sensors or accessories to other equipment

or
ar
CO

parts of combined equipment (see Figure 101). These include measurement circuits whi

b part of electrical test and measurement equipment, laboratory equipment, or process
ntrol equipment.-The-existence-of These currefit sensors and circuits-ir-egquipmentreguires
neled additional protective means between the current sensor, the circuit and an OPERATOR.

ch

NATE 1 This nart includesalso-the reauirementssaf Part 2-030 Testina-and - measurinacireuitsthat are not-within
NgH+HE=— HHSPAHHHRGHUGEeSarSo e regtHremMemSeiralt= —HeSHRgaRaMmMeasSurHRg e cuiSHatare RO-WHHRA
thd scone of this nart are considered to he coverad' by the reaguirements of Part 1 or other narts 2s of IEC 81010
Hhg-Scopeo+tHSpartareConRsiGereatooecovereadythefregqurememts ot rart+oF ot PSS =50+ EC o1 o{d;
ant-thenwil-also-need to-meet the reauirements of these other parts—with-the exceptionof Part 2-030- Current
afg—hRen—wWH—aiso-heeatom t—hRe—freqtHrements—ot pars—wWHR—th pHoR—oOo+Hart—=-bob- tHFEA
el N meters—and simiar currents—sensors-thiat have a primar/—purpnose of measuring—voltace on—a live MAINS
ap—ReterSane—SHnhat tHFeS—SenRsorSssEatRavea—prHHnRaf PUpoes HrReasuHRg—vorag A—a—HV MAINS

NG
pe

NG

Cu

measurement, but do not necessarily need to be HAND-HELD during the test or measureme

Cu

NG

Th

TE 1 Combined equipment is equipment that is electrically connected to a current sensor by means o
manent connection which can hé detached only by the use of a ToOL.

TE 2 Some current sensors™are also known as current clamps, CLAMP MULTIMETERS and current probes.

rrent sensors—regulire-hand-manipulation are hand-manipulated before and/or after a test

rrent sensqr8\used as FIXED EQUIPMENT are not within the scope of this document.

e follewing types of current sensors are covered:

or
nt.

a)

b)

Type A: a current sensor designed to be applied-areund to or removed from-UNINSULATED
HAZARDOUS LIVE UNINSULATED CONDUCTORS. Type A current sensors have defined HAND-
HELD or hand-manipulated parts providing protection against electric shock from the
conductor being measured, and also have protection against short-circuits between wires
and between busbars during clamping.

Type B: a current sensor which has protection against short-circuits between wires or
busbars during clamping but without defined HAND-HELD or hand-manipulated parts which
provide protection against electric shock during clamping. Additional protective means are
necessary to avoid electric shock from HAZARDOUS LIVE conductors which cannot be de-
energised during application or removal of the current sensor.

EXAMPLE 1 Flexible current sensors.
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c)

d)

Type C: a current sensor without protection against short-circuits between wires or
busbars during clamping. Type C current sensors are intended to be applied to or
removed from-UNINSULATED HAZARDOUS LIVE UNINSULATED CONDUCTORS or from non-limited-

energy circuit conductors only when they are de-energised.

EXAMPLE 2 Split-core transducers.

Type D: a current sensor designed to be applied—areund to or removed from insulated
conductors or from limited-energy circuit conductors.

NG
HA

Ad

Fi
pu

EXAMPLE 3 Current probes for oscilloscopes and earth leakage current detectors.

ITE 4 All current sensors can also be used-arcund with insulated conductors.~In.this cag

ZARDS are limited to acceptable levels by the insulation of the conductors.
ditional requirements for CLAMP MULTIMETERS are given in Annex EE.

jure 101 shows graphical representations of typical current\'sensors for
rposes. Current sensors can look different depending on the design.

illustrati

pn
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0,00 A

Q= "Ql[Ee
2 TEC 2 \/

Type A current sensor as an accessory Type A current sensor with self-contained and/or
additional measuring functions

Type A current sensor with fork-style JAWS Type B flexible current sensor
part of a piece of combined equipment

/A
/ N
) 1
2 IEC
2 Y e
Type C split-core-current sensor Type D current sensor for non-HAZARDOUS LIVE

applications (shown with a sliding JAwW)
Kely

1 JAW END(S)
JAW

measufing ‘circuit TERMINALS

Figure 101 — Examples of current sensors and their parts

1.2.1 Aspects included in scope

Add the following-twe three new paragraphs at the end of the subclause:

Requirements for protection against HAZARDS resulting from NORMAL USE and REASONABLY
FORESEEABLE MISUSE of measuring circuits are given in Clause 101.

Requirements for prevention of HAZARD from arc flash and short-circuits are given in
Clause 102.

Requirements for reliance on the displayed value of CLAMP MULTIMETERS are given in
Clause EE.5 .
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2 Normative references
This clause of Part 1 is applicable except as follows:
Replace "IEC 61010-031" with the following new reference:

IEC 61010-031:2015, Safety requirements for electrical equipment for measurement, control
and laboratory use — Part 031: Safety requirements for hand-held and hand-manipulated
probe assemblies for electrical test and measurement

adAndn Nna . ONA- IANMIINA N4 O
IEu VIVIUSUO T.ZU T/ ANID T.Z2U TO

Replace "IEC 61180-1 (all parts)", "IEC 61180-1" and "IEC 61180-2", with the followihg new
reference:

IEC 61180, High-voltage test techniques for low-voltage equipment — Definitions, test apd
prpcedure requirements, test equipment

3 | Terms and definitions
THis clause of Part 1 is applicable except as follows:

3. Equipment and states of equipment

Add the following two new terms and definitions:

3.1.101
HAND-HELD
infended to be supported by one hand during, NORMAL USE

3.1.102

CLAMP MULTIMETER
HAND-HELD multi-range and multifunction measuring instrument intended to measure currgnt
on| a live MAINS without physically opening the conductors, voltage on a live MAINS and otHer
elgctrical quantities such as.fesistance

3.2 Parts and accessories

Add the followingrtwe new terms and definitions:

3.2.101
JAW
th of acurrent sensor which surrounds or partially surrounds the conductor under test

3.2
JAW END
part of the JAW where opening occurs while clamping around a conductor

402

3.5 Safety terms

Replace the definitions of 3.5.4 and-3-6-6 with the following new definitions:

electricity supply system


https://iecnorm.com/api/?name=b3a10e829cfd6646a9db06eaabd59435

IEC 61010-2-032:2019 RLV © IEC 2019 -13 -

Add the following new term and definition:

3.5.101

MEASUREMENT CATEGORY
classification of testing and measuring circuits according to the type of MAINS-CIRCUITS to
which they are intended to be connected

Nofe 1 to entry: MEASUREMENT CATEGORIES take into account OVERVOLTAGE CATEGORIES, short-cjrcuit currgnt
leviels, the location in the building installation-at-which where the test or measurement is to be made) and some
forms of energy limitation or transient protection included in the building installation. See Anneéx AA for mere
infprmation.

3.6 Insulation

Add the following new term and definition:

3.6.101

UNINSULATED CONDUCTOR
conductor not insulated by solid insulation or insulated by‘\solid insulation which does not
meet the requirements for BASIC INSULATION for the relevant.voltage to earth

4| Tests
THis clause of Part 1 is applicable except as follows:

4.3.2.5 MAINS supply

Reéplace the existing title and text with?

4.3.2.5 Power supply
THe following requirementsjapply.

a)| The MAINS supplyoltage shall be between 90 % and 110 % of any RATED supply voltage
for which the egquipment can be set or, if the equipment is RATED for a greater fluctuatign,
at any supply‘voltage within the fluctuation range.

b)| The mMAINSfrequency shall be any RATED frequency.
c)| Equipment for both a.c. and d.c. shall be connected to an a.c. or d.c. supply.

d)| Equipment powered by single-phase a.c. MAINS supply shall be connected both wjth
nofmal and reverse polarity.

e) If the means of connection permit reversal, battery-operated and d.c. equipment shall be
connected with both reverse and normal polarity.

4.3.2.6 Input and output voltages

Replace the existing title and text with:

4.3.2.6 Input and output voltages or currents

Input and output voltages or currents, including floating voltages but excluding the MAINS
supply voltage, shall be set to any voltage or current within their RATED range, in normal and
reverse polarity if possible.
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4.4.2.8 Outputs

Replace the text with the following:

Outputs shall be open-circuited and short-circuited, one at a time.

5 Marking and documentation

This clause of Part 1 is applicable except as follows:

5.1.2 Identification
Add the following new items and a new paragraph after the note to item b):
ad) for current sensors designed for use only with a specific model of equipment, a cldar

identification of the equipment, or with symbol 14 of Table 1 if this information |is
available only in the documentation;

bb) for Type A current sensors, with symbol 102 of Table 1;
cc) for Type B and Type C current sensors, with symbol 101 of Table 1;

dd) for Type D current sensors, with symbol 101 and symbol 4 of Table 1-is-permitted-with

THe relevant symbol (14, 101 or 102) shall be marked adjacent to the JAwWS or to the marking
of the MEASUREMENT CATEGORY for the JAWS, if present (sée 5.1.5.101 and 5.1.5.102).

Table 1 — Symbols

Add the following two new symbols:

Nyimber Symbol Reference Description

Do not apply-areund current sensor to or remove
101 from-UNINSULATED HAZARDOUS LIVE UNINSULATED
CONDUCTORS, which may render electric shock,

electric burn, or arc flash

102 IEC 60417-6300 (2016-03) | removal from-UhHNSULAFED HAZARDOUS LIVE

Application-areund of current sensor to and
UNINSULATED CONDUCTORS is permitted

5.1.5 \TERMINALS, connections and operating devices

Addthefotfowing two rrew Subclauses:

5.1.5.101 Measuring circuit TERMINALS
5.1.5.101.1 General
Except as permitted in 5.1.5.101.4:

a) the value of the RATED voltage to earth of measuring circuit TERMINALS shall be marked,
and

b) the value of the RATED voltage or the RATED current, as applicable, of each pair or set of
measuring circuit TERMINALS that are intended to be used together shall be marked, and
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c) the pertinent MEASUREMENT CATEGORY for each individual, pair, or set of measuring circuit
TERMINALS, or symbol 14 of Table 1 shall be marked as specified in 5.1.5.101.2 and

5.1.5.101.3, if applicable.

Measuring circuit TERMINALS are usually arranged in pairs or sets. Each pair or set of
TERMINALS may have a RATED voltage or a RATED current, or both, within that set, and each
individual TERMINAL may have a RATED voltage to earth. For some-eguipment current sensors,
the RATED voltage between TERMINALS may be different from the RATED voltage to earth.
Markings shall be clear to avoid misunderstanding.

M
in

plate, or the TERMINAL may be marked with symbol 14 of Table 1.

Fa
m

Cq
5.

5.

TH
FE
MH

Marking those TERMINALS with more than one type“of MEASUREMENT CATEGORY and its RAT

VO
Cdq

5.

Sy
VO
MH

Cdq

i I - However, | IS tnsuffic
multi-input-egquipment current sensors), the marking may be on the RATING plate or “sea

r any set of measuring circuit TERMINALS, symbol 14 of Table 1 does not need(te be mark
bre than once, if it is close to the TERMINALS.

nformity is checked by inspection and, if applicable, as specified in 5.1.5.101.2 a
.5.101.3, taking the exceptions in 5.1.5.101.4 into account.

.5.101.2 Measuring circuit TERMINALS rated for MEASUREMENT CATEGORIES-H;-Hl-or 1V
e relevant MEASUREMENT CATEGORY shall be marked for  TERMINALS of measuring—eire]

RMINALS circuits RATED for-measurements—within MEASUREMENT CATEGORIES-H oV T
ASUREMENT CATEGORY markings shall be "CAT II", "CAT:II" or "CAT IV" as applicable.

Itage to earth is permissible{see-alse-5-4+-5484+1).

nformity is checked by inspection.

.5.101.3 Measuring circuit TERMINALS RATED for connection to voltages above t
levels of 6.3.1

mbol 14 of Table 1 shall be.marked for measuring circuit TERMINALS RATED for connection
Iltages above the levelslof 6.3.1, but that are not RATED for—measurements—with
ASUREMENT CATEGORIESHHerlV (see also 5.4.2 bb)).

nformity is checked by inspection.

.5.101.4

TERMINALS Measuring circuit TERMINALS which are permanently connectg
dedicated or for non-HAZARDOUS LIVE voltages

Measuring circuit TERMINALS do not need to be marked if:
T g

as
le

ed

ED

he

&%

a)
b)

c)

they are intended to be permanently connected and not ACCESSIBLE (see 5.4.3 aa)

and bb)), or

they are dedicated only for connection to specific TERMINALS of other equipment (see al
6.101.3), or

it is obvious from other indications that the RATED voltage is below the levels of 6.3.1.

SO
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NOTE Examples of acceptable indications that the inputs are intended to be less than the levels of 6.3.1

include:
— the full scale deflection marking of a single-range indicating voltmeter or ammeter;

— the maximum range marking of a voltage selector switch;

— a marked voltage or power RATING expressed in dB, mW or W, where the equivalent value, as explained in

the documentation, is below-33 30 V a.c.

Conformity is checked by inspection.

5.1.5.102 Voltage and current RATINGS of JAWS

ith the value of the RATED voltage to earth of the JAWS.

rrent sensors that are intended to be used on UNINSULATED CONDUCTORS shall be mark

ed

JA
MH

TH
cu

Cdq

5.4
Ad

aa

bb

Sdq
mf
MH

Ws of Type A, Type B or Type C current sensors RATED for-nfeasurements—with
ASUREMENT CATEGORIES—H—H—or 1V, shall be marked with the“televant MEASUREME
TEGORY adjacent to the voltage to earth marking. The MEASYREMENT CATEGORY markin
all be "CAT II", "CAT III" or "CAT IV" as applicable.

WS and output circuit TERMINALS of Type D current sensars shall not be marked with a
ASUREMENT CATEGORY.

e value of the RATED current shall be marked/orw or close to the JAwS. The nature of t
rrent shall also be marked unless the marked.value applies to both a.c. and d.c.-eurrent.

nformity is checked by inspection.

i.1 General
d the following new items to the list and a new paragraph:
) information about eael’ relevant MEASUREMENT CATEGORY if the measuring circuit

RATED for MEASUREMENT CATEGORIES (see 5.1.5.101.2);

) for measuring circuits that are not RATED for MEASUREMENT CATEGORIES, but that cod
be misused lfyyconnection to such circuits, a warning not to use the current sensor
measureménis on MAINS, and a detailed RATING including TRANSIENT OVERVOLTAG
(see AA2M¢ for more information).

me curtent sensors may have multiple MEASUREMENT CATEGORY RATINGS for the sar

S

d
or

ne

basurng® circuit. For such current sensors, the documentation shall clearly identify t
ASUREMENT CATEGORIES where the current sensor is intended to be used and where it sh

no

t b& used.

he

lall

5.4.2 Equipment RATINGS

Add the following two new items to the list and a new paragraph:

aa

bb

) information about each relevant MEASUREMENT CATEGORY if the measuring circuit-has—a
RATING is RATED for MEASUREMENT-CATEGORY-H—Hlor P/ CATEGORIES (see 5.1.5.101.2

and 5.1.5.102);

) for Type A, Type B and Type C current sensors that-de-ret-haveaRATING are not RAT
for MEASUREMENT—CATEGORY-—H——-or 1/ CATEGORIES, but that could be misused

ED
by

connection to such circuits, a warning not to use the current sensor for measurements

on MAINS—GRGUHFS, and a detailed RATING including TRANSIENT OVERVOLTAGES (s
AA.2.4 for more information).

ee
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If the current sensor has multiple MEASUREMENT CATEGORY RATINGS for the same measuring
circuit, the documentation shall clearly identify the MEASUREMENT CATEGORIES where the
current sensor is intended to be used and where it-must shall not be used.

5.4.

3 Equipment installation

Add the following two new items to the list:

aa)

for measuring circuit TERMINALS intended for permanent connection and that are RATED

for MEASUREMENT CATEGORIES—H—H—er P/, information regarding the MEASUREME

o

NT

bh)

5.4.

Reéplace the existing text with the following:

Ingtructions for use shall include, if applicable:

, . . ,
CATEGORY, RATED voUttages or RATED TuUrTents as apptcabte—{see—5-+510+2—=

5.1.5.102);

for measuring circuit TERMINALS intended for permanent connection and that\are n
RATED for MEASUREMENT CATEGORIES—H—H—oerY, information regarding, the RAT
voltages, RATED currents, and RATED TRANSIENT OVERVOLTAGES as applicable (s
5.1.5.101.4 and 5.1.5.102).

4 Equipment operation

identification and description of operating controls and theif use in all operating modes;

for current sensors designed for use only with a specific model of equipment, a clg
identification of the equipment;

specifications of limits for intermittent operation;

d

ot
ED
Ee

ar

specifications of limits of the current versus:the frequency if the magnetic circuit can reach

a hazardous temperature;

explanations of symbols related tox‘safety which are used on the—egquipment curre
sensor;

instructions for interconnection_tdo-accessories and other equipment, including indication
suitable accessories and detachable parts;

instructions for replacement-of consumable materials;
instructions for cleaning,and decontamination;
instructions for thenapplication and removal of the current sensor;

instructions to_de-energise the installation on which the current is measured, or to add
safe operating procedures when working on HAZARDOUS LIVE installations, duri
application-and removal of Type B current sensors;

instructions to de-energise the installation on which the current is measured, wh
working™ on HAZARDOUS LIVE installations, or non-limited-energy installations duri
application and removal of Type C current sensors;

nt

of

pt
ng

instructions about the function of the-tactile indicator or PROTECTIVE BARRIER _indicating t

0)

p)

limit of safe access of the HAND-HELD part;

a warning to the OPERATOR that Type D current sensors are only for use around insulated

conductors or limited energy circuit conductors;

a warning to the OPERATOR that individual protective equipment should be used
HAZARDOUS LIVE parts in the installation where measurement is to be carried out could
ACCESSIBLE;

a warning to the OPERATOR not to use a flexible current sensor if the wear indicator of t

if
be

he

flexible cord used for the JAw of the flexible current sensor is visible (see-6-9-404-4 8.103);

a warning to the OPERATOR not to use a current sensor if the wear indicator in the JAW E
is visible (see-6-9-1043 8.104);

ND
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q) a warning to the OPERATOR not to use a current sensor above its RATED frequency, if the

magnetic circuit can reach a hazardous temperature (see 10.101).

There shall be a statement in the instructions that, if the current sensor is used in a manner
not specified by the manufacturer, the protection provided by the current sensor may be

im

paired.

Conformity is checked by inspection.

. . P
—Protectionagainst-electric shock

THis clause of Part 1 is applicable except as follows:

Ad

aa

R4

Ad

TH
HA
TE

a)

b)

.1.2 Exceptions

d the following new item-aa) to the list:

) conductive parts of a JAW END, provided that they meet the requirements of 6.9.101.

.5.2 PROTECTIVE BONDING

place the existing title with the following and delete the text-w4th:

.5.2—(Void)} Not used

.6 Connections to external circuits

d the following two new subclauses:

.6.101 Measuring circuit TERMINALS

e conductive parts of each unmated measuring circuit TERMINAL which could becor
ZARDOUS LIVE when the highest<RATED voltage is applied to other measuring circ
RMINALS on the-eguipment current'sensor shall be separated by at least:

for TERMINALS with voltage RATING up to 1000V a.c. or 1500V d.c., the applical
CLEARANCE and CREEPAGE DISTANCE of Table 101 from the closest approach of the tq
finger touching the. external parts of the TERMINAL in the least favourable positi
(see Figure 1);

for TERMINALS~With voltage RATING exceeding 1 000 V a.c. or 1 500 V d.c., 2,8 mm for t
CLEARANCE sand CREEPAGE DISTANCE from the closest approach of the test finger touchi

also withstand the voltage test of 6.8 with a test voltage equal to the RATED voltage of t
TERMINAL multiplied by 1,25 applied between the closest approach of the test fing
touching the external parts of the TERMINAL in the least favourable position and the oth
(Mgasuring circuit TERMINALS.

he
Uit

le
st
bn

he
ng

the extepgafparts of the TERMINAL in the least favourable position. These TERMINALS shjll

he
er
er

c)

EXAMPLE For a 4 000 V a.c. r.m.s. RATED voltage, the test voltage is 5 000 V a.c. r.m.s. (7 070 V peak). The
calculated CLEARANCE is 13,1 mm according to D2 in Table K.15. For homogeneous fields, a lower CLEARANCE

value can be achieved by testing (see IEC 60664-1 for more information about homogeneous fields).

for WET LOCATIONS, there are no CLEARANCE and CREEPAGE DISTANCE requirements for
voltages between 16 V a.c. r.m.s. and 30 V a.c. r.m.s., or between 35 V d.c. and 60 V d.c.,

but conductive parts of unmated measuring circuit TERMINALS shall not be ACCESSIBLE.
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Table 101 — CLEARANCES and CREEPAGE DISTANCES for measuring circuit TERMINALS
with HAZARDOUS LIVE conductive parts up to 1 000 V a.c. or 1 500 V d.c.

. CLEARANGE and
Voltage-on-conductive parte-of TERMINAL CREEPAGE DISTANGCE

Voltage on conductive parts of TERMINAL CLEARANCE and GREEPAGE DISTANCE
V a.c.r.m.s. and V d.c. mm
> 30 < 300 0,8
> 300 <600 1,0
> 600 <1000 2,6
>1000 <15002 2,8
NOTE The values in this table are not applicablexto 'voltages below HAZARDOUS LIVE voltages (see
6.3.1 a)).
@  Only for d.c. voltage.

Arnnex CC provides information regatding the recommended dimensions of 4 mm "banana"
TERMINALS.

Canformity is checked by.-inspection—and—, by the determination of ACCESSIBLE parts, py
measurement of the applicable CLEARANCES and CREEPAGE DISTANCES, and if applicable, |by
the¢ voltage test of 6.8,

6.6.102 Specialized measuring circuit TERMINALS

CamponentsySensors, and devices intended to be connected to specialized measuring circpit
TERMINALS shall not be both ACCESSIBLE and HAZARDOUS LIVE, in either NORMAL CONDITION or|in
SINGLE-FAULT CONDITION, even when the highest RATED voltage is applied to any other
measuring circuit TERMINAL.

NOTE These specialized TERMINALS include, but are not limited to, TERMINALS for semiconductor measuring
functions, capacitance measurements, and thermocouple sockets.

Conformity is checked by inspection and measurement. Components, sensors, and devices
intended to be connected to specialized measuring circuit TERMINALS are connected. The
measurements of 6.3 are made to establish that the levels of 6.3.1 and 6.3.2 are not
exceeded when each of the following voltages is applied to each other measuring circuit
TERMINAL, if applicable:

a) highest RATED a.c. voltage at any RATED MAINS frequency;
b) highest RATED d.c. voltage;
c) highest RATED a.c. voltage at the related maximum RATED measurement frequency.
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6.7.1.3 CREEPAGE DISTANCES

Add the following new paragraph after the third paragraph:

For HAND-HELD EQUIPMENT not powered from the MAINS or the measuring circuit, CREEPAGE
DISTANCES according to material group | are allowed to be used for other materials.

For TERMINALS of HAND-HELD EQUIPMENT intended to be connected only to a HAND-HELD probe
assembly complying with Part 031, CREEPAGE DISTANCES according to material group | are
allowed to be used for the insulating material of the TERMINALS.

6.7.1.5 Requirements for insulation according to type of circuit Qy

TE 2 (Void)

Ré¢place the text with the following: Q

Rgquirements for insulation in particul@types of circuits are specified as follows:

=

a)lin 6.7.2 for MAINS CIRCUITS of ON%RVOLTAGE CATEGORY Il with a nominal supply voltage

p
to 300 V; xO

NOTE 1 See Annex | for n@j\i&\ voltages of MAINS supplies.

b)|in 6.7.3 for secondar
transformer; :

c)|in Clause K.1@AA|NS CIRCUITS of OVERVOLTAGE CATEGORY Il or IV or for OVERVOLTABE
3

circuits separated from the circuits in a) only by means of]| a

CATEGORY |l0V 00 V;
d)|in Claus&for secondary circuits separated from the circuits in ¢) only by means of a
trans

f r;
e)lin %e K.3 for circuits that have one or more of the following characteristics:

the maximum possible TRANSIENT OVERVOLTAGE is limited by the supply source |or
within the current sensor to a known level below the level assumed for the MAINS
CIRCUIT;

2) the maximum possible TRANSIENT OVERVOLTAGE is above the level assumed for the
MAINS CIRCUIT;

3) the WORKING VOLTAGE is the sum of voltages from more than one circuit, or is a mixed
voltage;

4) the WORKING VOLTAGE includes a recurring peak voltage that may include a periodic
non-sinusoidal waveform or a non-periodic waveform that occurs with some regularity;

5) the WORKING VOLTAGE has a frequency above 30 kHz;
6) the circuit is a measuring circuit where MEASUREMENT CATEGORIES do not apply.
f) in Clause K.101 for measuring circuits RATED for MEASUREMENT CATEGORIES.
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NOTE 2 These requirements are illustrated in the flowchart of Annex DD, Figure DD.1.

The TRANSIENT OVERVOLTAGE level for the MAINS corresponds to the "required RATED impulse
voltage of equipment" value specified in Table 443.2 of IEC 60364-4-44:2007/AMD1:2015.

The a.c. voltage test

6.8.3.1

Replace the first sentence with the following sentence:

The voltage tester shall be capable of maintaining the test voltage throughout the test within

NITION 2N
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6.9.101 Protection against the HAZARDOUS LIVE conductor
6.9.101.1 Protection by a PROTECTIVE BARRIER

To reduce the RISK of the OPERATOR touching the HAZARDOUS LIVE conductor during clamping
or measurement, Type A current sensors shall have a PROTECTIVE BARRIER to warn the
OPERATOR of the limit of safe access. The PROTECTIVE BARRIER shall cover at least 50 % of the
perimeter, and shall at least extend along two opposite sides of the HAND-HELD part.

The CLEARANCE and CREEPAGE DISTANCE between HAZARDOUS LIVE parts and the PROTECTIVE

BARRIER SHattmeetthe Tequitements for RENFORCED INSULATIONfor the RATING Of theJAWS.
Figure 102 gives an example of the CLEARANCE "d" from the PROTECTIVE BARRIER to the S
and to the HAZARDOUS LIVE conductor. Q,

O

Canformity is checked by inspection and measurement of CLEARANCES a@'\CREEPAGE
DISTANCES.

\sg@ IEC

Kely A.\®$

1 | HAZARDOUS LIVE conductor o
2 | PROTECTIVE BARRIER b
d |Distance between PROTECTlV@RlER and HAZARDOUS LIVE conductor

Figure~‘] — CLEARANCE between the PROTECTIVE BARRIER
the JAWS and to the HAZARDOUS LIVE conductor

6.9.101.2 HA gtﬁLD or hand-manipulated parts

HAND-HEL hand-manipulated parts of Type A current sensors shall be separated py
DJUBLE ATION or REINFORCED INSULATION from the parts of the JAwsS which can be touchpd
byl a NSULATED CONDUCTOR, in open and in closed position. If any conductive part of the
maIa ic circuit can touch a conductor, it is considered to be held at the RATED voltage [to

£
1

4 4l
eartuT o tne JAWS:

JAW ENDS which have a wear indicator shall provide at least DOUBLE INSULATION or REINFORCED
INSULATION when new, and at least BASIC INSULATION when the wear indicator becomes visible.

Conformity is checked by inspection, by determination of the touchable parts of the JAWS in
open and in closed position using the metal pin of 6.2.3 and determination of the ACCESSIBLE
HAND-HELD or hand-manipulated parts, and,

a) if the current sensor is RATED for MEASUREMENT CATEGORIES, by measurement of the
applicable values for CLEARANCES and CREEPAGE DISTANCES of K.101.2 and K.101.3, and
for solid insulation by the applicable tests of K.101.4;
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b)

if the current sensor is not RATED for MEASUREMENT CATEGORIES, by measurement of t

applicable values for CLEARANCES and CREEPAGE DISTANCES of K.3.2 or K.3.3 and K.3.

and for solid insulation by the applicable tests of K.3.5.

NOTE The metal test pin simulates an UNINSULATED CONDUCTOR.

he
4’

In addition to the metal pin, the outer surfaces of the ENCLOSURE of the JAWS are covered with
metal foil in open and in closed position during the test.

lf the JAW ENDS of Type A current sensors RATED for MEASUREMENT CATEGORIES Il and 1V,

S

ab

If
EN

In
Dd

byj

6.9.102 Input/output circuits rbq/

Tor o o—or—vv- oo ToToTtoT

rasion test of 8.101 and the JAW /mpact test of 8. 102 /f app//cab/e Q

he JAW ENDS do not include a wear indicator, measurement and tests are done af@?‘e J
DS abrasion test of 8.101 and the JAW impact test of 8.102, if applicable. Q

but/output circuits of Type A, Type B and Type C current sensors §hall be separated
UBLE INSULATION or REINFORCED INSULATION from the parts of the J nghlch can be touch
an UNINSULATED CONDUCTOR, in open and in closed position. | y conductive part of t

m
e

JA|
IN

Cd
op

a)

b)

NG

In
mq

If
af

If

gnetic circuit can touch a conductor, it is considered to b%gk d at the RATED voltage
rth of the JAwS. C)

W ENDS which have a wear indicator shall provide at IE)]& DOUBLE INSULATION or REINFORC
BEULATION when new, and at least BASIC INSULATION {vzw

en and in closed position using the metal R\ 6.2.3, and,

if the current sensor is RATED for\g&SUREMENT CATEGORIES, by measurement of
applicable values for CLEARANCES @nd CREEPAGE DISTANCES of K.101.2 and K.101.3, a
for solid insulation by the app/m@gtests of K.101.4;

if the current sensor is nomﬂw for MEASUREMENT CATEGORIES, by measurement of
applicable values for CL CES and CREEPAGE DISTANCES of K.3.2 or K.3.3 and K.3
and for solid insulation.b&he applicable tests of K.3.5.

TE The metal test pin sing@es an UNINSULATED CONDUCTOR.

btal foil in ope in closed position.

-

fhe JAW include a wear indicator, measurement and tests are done both before a
er theéﬁb ENDS abrasion test of 8.101 and the JAW impact test of 8.102, if applicable.

JAW ENDS do not includ wear indicator, measurement and tests are done after the J

the wear indicator becomes visible.

nformity is checked by inspection, by deter@?at/on of the touchable parts of the JAWS]i

addition to thi@pin, the outer surfaces of the ENCLOSURE of the JAWS are covered wj

by
ed
he
to

FD

he
nad

47

174

EN

a
Ahahpraoingy fnct AF Q 4/')4 nnd tha 14147 manAant tnn-} aof O 4N9 f Aannlin

Ahln
Do aoTaoior tCcot Ot Tt 1 TGOV Ipact tCot OO 179z, 11 UIJIJIIVUUIU

Add the following new subclause:

6.101 Output circuit leads

6.101.1 General

The outer surfaces of output circuit leads of current sensors can easily touch HAZARDOUS LIVE
parts of the installation under test. The inner conductors of output circuit leads of current
sensors can also be held at a HAZARDOUS LIVE voltage when connected to measuring or

co

ntrol equipment (wattmeter, power quality analyser, etc.).
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6.101.2 Connection to the current sensor ENCLOSURE body

The mated TERMINALS located at the current sensor ENCLOSURE body and/or the leads shall
have DOUBLE INSULATION or REINFORCED INSULATION between their outer surfaces and their
conductors.

For Type A, Type B and Type C current sensors, the insulation of the output circuit leads and
the mated TERMINALS is based on the requirements of Clause K.101 for the higher of the
voltage RATING and the MEASUREMENT CATEGORY RATING of the JAWS or this RATING of the
output circuit but not less than 300 V in MEASUREMENT CATEGORY |II.

Fdr Type D current sensors, the insulation of the output circuit leads and of th&@lad
ME|

TERMINALS is based on the requirements of Clause K.101 for 300V in MEAS NT
CATEGORY II. ,\Cb
Q

Canformity is checked by inspection, by measurement of the applicable va/uef/ CLEARANCES
arld CREEPAGE DISTANCES of K.101.2 and by the applicable tests of K.101. solid insulatidn.

v
N

THe manufacturer shall assign a voltage value and specify if a\%EASUREMENT CATEGORY
RATED for this connection.

6.101.3 Connection to measuring or control equipment

S

Ng minimum voltage RATINGS are required by this docuan?g/for the current sensor TERMINALS
deldicated for connection to measuring or control equi&n@ t.

THe unmated TERMINALS shall comply with the re\@@ments of 101.2.
N
If the current sensor has been designed fo ‘&% only with a specific model of equipment, the
current sensor TERMINAL RATING shall b sqg’wsistent with the TERMINAL RATING of this specific
measuring or control equipment. $
.\Q)
Canformity is checked as specifie 101.2, by inspection, and,
a)| if the current sensor [s\kATED for MEASUREMENT CATEGORIES, by measurement of the

applicable values for, ARANCES and CREEPAGE DISTANCES of K.101.2 and K.101.3, apd
for solid insulation b e applicable tests of K.101.4;

b)| if the current s r’ is not RATED for MEASUREMENT CATEGORIES, by measurement of the
applicable v for CLEARANCES and CREEPAGE DISTANCES of K.3.2 or K.3.3 and K.3}4,
and for solidasulation by the applicable tests of K.3.5.

7 Prote@p%n against mechanical HAZARDS

This\éﬁse of Part 1 is applicable.

8 Resistance to mechanical stresses

This clause of Part 1 is applicable except as follows:

81 General
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This requirement is applicable onlvito
style JAWS and flexible current sensors

current sensors with fork-

'\V'u”‘\j/, gothTg T appncaotC—Cot—voOrtagec—Uy
~

w subclauses:

.
-

voltage test of 6. 883 1 (without humidity nreconditioning)with-a duration oflat

VoOragCtCot—0U1—0

N

O

.

abrasion test
ensors are applied to or removed from conductors, their JAW ENDS can pe

&

Jaw

o abrasion, in particular when the conductor is a busbar. These current sensqrs
esigned to be safe after the following JAW ENDS abrasion test, performed to simulgte

d
ear of the

IAWS during insertion and removal

IEC 61010-2-032:2019 RLV © IEC 2019

&

01

tween the test lead wirks

THa cirrant concenr ic toctad acecording to IEC BONER-2-75 hyv opithar toct Fha /nahr$: m
accorgmg—to+=c60066-2-fo0—PbYy
hammer)-ortest Ehc{vertical-hammer)with-an-energy-level of Table 103-
Current sensor mass Energy level
4
|4
S @@
k\
2 Q) tkoz
N‘
5 © " ikes
C
&
Cllrront conenre ara pnnlad tn the minimuym RATED A:anf tamnaratiira
tothe—minimum—RATEDamotenttemperature;
o4 urfa oo S—elo o
mo nne nat\ndin
pa o ..-
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pe .
edq

A_f

sample of the current sensor that has been conditioned as specified in 10.5.2 a) are treated

One unconditioned sample of the current sensor in NORMAL CONDITION and one preconditioned
as follows.

JAW ENDS can have a wear indicator to view the limit of use after abrasion. A wear indicator is

Type A and Type B current sensors RATED for MEASUREMENT CATEGORIES IIl and IV. Current
a feature with a contrasting colour designed to be not visible until a limit has been reached.

Add the following fi
sensors with a sliding JAW
are not concerned by 8.101.

When ¢ @1

8.
sufomi
shjal
the
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A plate is prepared consisting of a rigid material, covered on both sides by emery cloth. The
plate is a minimum of 50 mm by 450 mm, with a thickness not exceeding 2 mm. The emery
cloth shall be No. 120 grit, with aluminium oxide abrasive bound in an enclosed coating and
with a cloth backing.

With the JAwWs open, the samples are positioned as shown in Figure 103 and then the JAWS
are closed.

The samples are moved along the plate over a distance of 200 mm, or a lesser amount if
restricted by the design, for 50 cycles — one cycle consisting of one forward and one reverse
movement — so as to abrade the closing point of the JAWS (see Figure 103). If the insulatjop|of
the JAW ENDS has a wear indicator, the test is terminated if the wear indicator become Nisible
bdfore 50 cycles are completed. The emery cloth is replaced after each sample bekn
trgated. N

C) IEC
R

Figure 103 — Abrasion test@f@he JAW ENDS

Affer the abrasion test, the samples of curreQQensor are submitted to the conformyjty
statement of 6.9.101.2 and 6.9.102. \\
QO

i 7
8.102 Jaw impact test \"Q

When current sensors are applied tcﬁ removed from conductors, they can hit them and pe
dgmaged, in particular when the.gonductor is a busbar. These current sensors shall pe
deisigned to be safe after the fo@ing JAW impact test, performed to simulate the stress of the
JAWS during insertion. This recy,i ement is applicable only to Type A current sensors RATED for
MHASUREMENT CATEGORIES {{:.and IV, except for flexible current sensors. The normal energy
prptection level required 6_0 mpact is from Table 102.

-

THe test is carried, on one sample of current sensor. The sample is tested according|to
IEIC 60068-2-75 either by Eha (pendulum hammer) test, Ehb (spring hammer) test or Ehc
(vertical ham ) test with an energy level determined from Table 102 according to the

current seej\QL ass.

C)s Table 102 — Energy level for JAW impact test
\@ Currant concor macc E‘H‘e'Fg" laval L cade
Current-SeRsermass ytevel— 1 lKeede
(IEC 62262)
kg J

<05 1 IK06

>0,5<1 2 IKO7

> 1 5 IKO8

The sample is cooled to the minimum RATED ambient temperature for at least 4 h, and then
tested within 3 min. The sample is held firmly against a rigid support and opened as far as
possible. Three points are tested, two of these are on the outer surfaces of the JAWS close to
the JAW ENDS, and the third point is the inner surface of the sensor directly opposite the
opening (see Figure 104). The number of impacts is one per point.
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Figure 104 — Impact points for JAW impact test Q(b

4

fer the JAW impact test, the sample of current sensor is ret d to a reference t¢
nperature (see 4.3.1) and submitted to the conformity statemen .9.101.2 and 6.9.102

03 Pressure test at high temperature for insulation (f)exible current sensors

bxible cords used for the JAw of a flexible current se&%r shall not cause a HAZARD wh
bjected to mechanical stress likely to occur in N WAL USE. To achieve this requireme
Xible cords shall be designed to be safe after@ following pressure test, performed
hulate the stress of the flexible cords during U{Q

N
bxible cords can have a wear indicator to s|‘$v the limit of use. A wear indicator is a featy
h a contrasting colour designed to be &gz/isible until a limit of wear has been reached.

bxible cords shall provide at least @OUBLE INSULATION or REINFORCED INSULATION when ne
addition, they shall meet the fo& ing:
>

If they do not have a‘\\/ﬁb( indicator, they shall provide at least DOUBLE INSULATION
REINFORCED INSULATI er typical lifetime wear.

If they have a wear indicator, they shall provide at least BASIC INSULATION when the we
indicator beco?) isible.

nformity is &&Red by the following tests:

ree sa s of the flexible cord are tested. Each sample is taken from a flexible curre
nsor ng a length of 150 mm to 300 mm. The length of each sample is 50 mm

b St

En
nt,
to

W.

or

ar

nt
to

0\&/@

The indentation device is shown in Figure 105, and consists of a rectangular blade with an
edge 0,70 mm + 0,01 mm wide, which can be pressed against the sample. Each sample is
placed in the position shown in Figure 105. A flat flexible cord without a sheath is laid on its
flat side. Samples are fixed on the support in such a manner that they do not curve under the
pressure of the blade. The force is applied in a direction perpendicular to the axis of the

Sa

mple; the blade is also perpendicular to the axis of the sample.
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Figure 105 - Indkgatlon device
e compressing force F which is exer by the blade upon the sample is given by the
'mula: $\
R\A
d:=0,6><\/(2><d><e—ez)
b\
ere: . (\}“
. N
is in newtons C)
is the mean valu the thickness of the insulation of the sample

is the mean ve@ of the outer diameter of the sample

hnd d are@»’expressed in millimetres, to one decimal place, and measured on a thin slice
t from t/® nd of the test piece.

\Q, 3 IEC

/s carried out in air (i.e. in an air oven). The temperature of the air is maintaingd
ously at a temperature of minimum 105 °C. The loaded samples are kept in the tgst

position for 4 h. Following this, the samples are rapidly cooled; cooling may be carried out by
spraying the samples with cold water on the spot where the blade is pressing. The samples
are removed from the apparatus when they have cooled to a temperature where recovery of
the insulation no longer occurs. The samples are then cooled further by immersion in cold
water.

After this treatment, each sample of flexible cord is checked as specified by the applicable
tests of K.101.4 (without humidity preconditioning) if they are RATED for MEASUREMENT
CATEGORIES, or by the applicable tests of K.3.5 (without humidity preconditioning) if they are
not RATED for MEASUREMENT CATEGORIES.
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The voltage is applied between the internal conductors of the flexible cord and metal foil
wrapped around the outer cord jacket. The BASIC INSULATION test voltage values are used if
the contrasting colour of the wear indicator is visible. Otherwise, the REINFORCED INSULATION
test voltage values are used.

8.104 Pull test for endcaps of flexible current sensors

The endcaps of a flexible cord used for the JAwW of the flexible current sensor shall be securely
fixed, so that they withstand any forces likely to occur in NORMAL USE.

Cd

14
ax

moved more than 2 mm. If the insulation has moved more than 2 mm, thew the pull
repeated 15 more times with a duration of 15 s each time.

Affer the last pull:

a)

b)

9

nformity is checked by inspection and the following test on each endcap.

th the endcap clamped so that it cannot move, the flexible cord is subjected tp, a stea
ial pull force according to Table 103 for 1 min. After the pull, the insulation shall°not ha

the insulation shall not have moved more than 1 mm above the.displacement from the fi
pull if it is subjected to 16 pulls;

CLEARANCES and CREEPAGE DISTANCES shall not have been reduced below the applical
values for REINFORCED INSULATION defined in K.101.2 apd~K.101.3 if the current sensor
RATED for MEASUREMENT CATEGORIES, or shall not havwe been reduced below the applical
values given in K.3.2 or K.3.3 and K.3.4 if,the current sensor is not RATED
MEASUREMENT CATEGORIES; and

the current sensor shall pass the applicableN{ests for REINFORCED INSULATION defined|i

K.101.4 (without humidity preconditioning) i it is RATED for MEASUREMENT CATEGORIES,
the applicable tests of K.3.5 (without_Humidity preconditioning) if it is not RATED
MEASUREMENT CATEGORIES.

Table 103 — Pull forces for endcaps of flexible current sensors

Maximum diameter of(the flexible cord Pull force
mm N
<5 50
10 75
=20 100
Linear interpolation is allowed.

Protection against the spread of fire

y
ve
S

-~

st

-

e
is
le
for

or

3

or

This clause of Part 1 is applicable.

10 Equipment temperature limits and resistance to heat

This clause of Part 1 is applicable except as follows:

10.5 Resistance to heat

Add the following new subclause:
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.5.101 Resistance to heat of current sensors

19

The insulating material of JAWS surrounding a magnetic material which can overheat shall

ha

ve adequate resistance to heat.

Conformity is checked by examination of material data. For rigid insulating materials, if the
material data is not conclusive, one of the following tests is performed.

a) A sample of the insulating material, at least 2,5 mm thick, is subjected to a ball-pressure
test using the test apparatus in Figure 14. The test is made in a heating cabinet at the

b)

Ad

10
M

terriperatare rrreasured ds 5peciriea 10101 =2 C, O al TUO U T2 U, wiTictiever

spherical part of the apparatus is pressed against this surface with a force of 20/N.VAf

ball shall not exceed 2 mm.

NOTE 1 If necessary, the required thickness can be obtained by using two or more sections of the part.

NOTE 2 See IEC 60695-10-2 for more information about this test.

be at least 105 °C.

d the following new subclause:

.101 Other temperatures of current sensors

bst current sensors depend on inductive connéction to the circuit being measured. T

bghaviour of the measuring circuit will, in these_cases, depend on the frequency of the signal
being measured. When the current sensor jssused to measure currents at high frequengy,

is

higher. The part to be tested is supported so that its upper surface is horizontal, andthe

er

1 h the apparatus is removed and the sample is cooled within 10 s to approximately room
temperature by immersion in cold water. The diameter of the impression caused by the

The Vicat softening test of ISO 306, method A120. The Vicat softening temperature shiall

he

cinculating currents could cause significant-heating within the magnetic circuit of the currgnt
sensor.
If @ HAZARD could be caused by excessive temperature, easily touched surfaces shall not

eX

ceed the values of Table 19 and the temperature of the insulating material of windings sh

nat exceed the values of Table 200when the current sensor measures the maximum current

thq

NG
ag

Cdq

11

Th

p frequency which causes the highest temperature.

TE The PROTECTIVE BARRIER of the current sensor (see 6.9.101.21) is not considered to provide a protect
hinst burns.

nformity is checked by measurement as specified in 10.4.

Protection against HAZARDS from fluids and solid foreign objects

is¢clatse of Part 1 is applicable.

all
at

12 Protection against radiation, including laser sources, and against sonic and

ultrasonic pressure

This clause of Part 1 is applicable.

13 Protection against liberated gases and substances, explosion and implosion

This clause of Part 1 is applicable.
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14 Components and subassemblies

Th

is clause of Part 1 is applicable except as follows:

Add the following two new subclauses:

14

¢asure MAINS, the overvoltage limiting—device component or circuit shall have adequs

.101 Circuits-or components used-as to limit TRANSIENT OVERVOLTAGE-limiting-devices

in measuring circuits used to measure MAINS

ength to limit likely TRANSIENT OVERVOLTAGES-+-NORMALUSE.

nformity is checked by applying five positive and five negative impulses with the applical
pulse voltage of Table 104, spaced up to 1 min apart, from a hybrid impulse‘generator (s
C 61180-1). The generator produces an open-circuit voltage waveform of-1,2/50 us, a sho
cuit current waveform of 8/20 us, with an output impedance (peak ‘Open-circuit volta
iyided by peak short-circuit current) of 2 Q for MEASUREMENT CATEGORIES Ill and IV or 12
[ MEASUREMENT CATEGORY II Res:stance may be added /n series Jf needed to raise f{

TH
co
wh

TH
Fd

the

of
th
an

NG

’4¢]

e test voltage is applied while the circuit is operating.under conditions of NORMAL USE,
imbination with the MAINS voltage between each pair-of TERMINALS used to measure MAI
ere voltage-limiting devices are present.

e MAINS voltage is the maximum RATED linezf@-neutral voltage of the MAINS being measure
r measuring circuits RATED for MAINS line-to~neutral voltages above 400 V a.c. r.m.s. or d.
test may be performed with an available voltage source that has a line-to-neutral volta
at least 400 V a.c. r.m.s. or d.c. The\voltage source does not, in this case, need to mat
b measuring circuit RATING, but cireuits RATED for a.c. shall be tested with an a.c. sour
d circuits RATED for d.c. shall betested with a d.c. source.

TE 1 The impulses are synchrehized with the MAINS voltage phase, timed to occur at the peak of the MA
tage and to be of the same paolaxity, with a phase tolerance of +10° (see IEC 61180).

TE 2 This test can be,extremely hazardous. Explosion shields and other provisions can be used to protf|
sonnel performing the‘test.

HAZARD shaII arrse#pth&eve#ﬁ%bth&eempe#enﬁupﬂ#e&e#e#e#m&t&durmgumest

ervoltage //m/t/ng dewces shaII not rupture or overheat during the test. Tripping the circ|
baker jof the MAINS installation is an indication of failure. If the results of the test g
estionable or inconclusive, the test is to be repeated two more times.

d.
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Table 104 — Impulse voltages

Nominal a.c. r.m.s line- Impulse-withstand voltage
to-neutral or d.c.
voltage of MAINS being V peak
measured
MEASUREMENT MEASUREMENT MEASUREMENT
\Y CATEGORY Il CATEGORY llI CATEGORY IV
<50 500 800 1 500
>50 <100 800 1500 2 500
>100 <150 1500 2 500 4 000
> 150 <300 2 500 4 000 6 000
> 300 <600 4 000 6 000 8 000
> 600 <1000 6 000 8 000 12 000
> 1000 <1500 8 000 10 000 15 00Q
>1 500 <2000 12 000 15 000 18000
>2 000 <3000 15 000 18 000 207000
Values over 1 000 V are from IEC TS 62993:2017, Table 1.

14.102 Probe assemblies and accessories

Prpbe assemblies and accessories within the scgpe” of IEC 61010-031, shall meet the
refuirements thereof.

Canformity is checked by inspection.

-
3, ]

Protection by interlocks

THis clause of Part 1 is applicable,

1§ HAZzZARDS resulting from application

THis clause of Part 1<israpplicable-except-asfollows:
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17 RISK assessment

This clause of Part 1 is applicable.
Add the following new Clauses 101 and 102:

101 Measuring circuits
101.1 General

THe-eguipment current sensor shall provide protection against HAZARDS resulting from NORMAL
USE and REASONABLY FORESEEABLE MISUSE of measuring circuits, as.specified below.

a)| If a HAZARD could result, a current measuring circuit shall not interrupt the circuit beipg
measured during range changing, or during the use .6f Current sensors with an internal
current transformer (see 101.2).

b)| An electrical quantity that is within specification for any TERMINAL shall not cause a HAZARD
when it is applied to that TERMINAL or to any-ether compatible TERMINAL, with the range
and function settings set in any possible manner (see 101.3).

c)| Any interconnection between the—egquipment current sensor and other devices |or
accessories intended to be used with@he—egquipment current sensor shall not cause| a
HAZARD even if the documentation *or markings prohibit the interconnection while the
eguipment current sensor is used for measurement purposes (see 6.6).

d)| A TEMPORARY OVERVOLTAGE on“a TRANSIENT OVERVOLTAGE applied on the measuriphg
circuits' TERMINALS in a wvéltage measurement function shall not cause a HAZARD
(see 101.4).

e)| Other HAZARDS that could result from REASONABLY FORESEEABLE MISUSE shall be addressgd
by RISk assessment (see Clauses 16 and 17).

Canformity is checked as specified in 6.6, Clause 16, Clause 17, 101.2, 101.3 and 101.4, fas
applicable.

101.2 Currént sensor with an internal current transformer

If @ high\voltage could be generated by an open-circuit condition of the output circuit, any
volltageabove the levels of 6.3.2 shall not be ACCESSIBLE.

Conformity is checked by inspection of the output circuit TERMINALS or connector and, in case
of doubt, by measurement of the output circuit voltage when the output circuit is interrupted
while the current sensor is operating at the RATED current of the JAWS. The output circuit
voltage is measured as specified in 6.3.2.

101.3 Protection against mismatches of inputs and ranges
101.3.1 General

In NORMAL CONDITION and in cases of REASONABLY FORESEEABLE MISUSE, no HAZARD shall arise
when the highest RATED voltage or current of a measuring circuit TERMINAL is applied to that
TERMINAL or to any other compatible TERMINAL, with any combination of function and range
settings.
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NOTE Mismatches of inputs and ranges are examples of REASONABLY FORESEEABLE MISUSE, even if the
documentation or markings prohibit such mismatch. A typical example is inadvertent connection of a high voltage
to a measuring input intended for current or resistance. Possible HAZARDS include electric shock, burns, fire, arcing
and explosion.

TERMINALS that are clearly not of similar types and that will not retain the connectors of the
probe or accessory do not need to be tested and TERMINALS that can only be accessed by use
of a TOOL do not need to meet the requirement of 101.3.1.

The—eguipment current sensor shall provide protection against these HAZARDS. One of the
following techniques shall be used.

a)| Use of a certified overcurrent protection device to interrupt short-circuit currents beforg a
HAZARD arises. In this case, the requirements and test of 101.3.2 apply.

b)| Use of an uncertified current limitation device, an impedance, or a combination-of both|to
prevent the HAZARD from arising. In this case, the requirements and tests of -101.3.3 apply.

Canformity is checked by inspection, evaluation of the design of the—egquipment currgnt
sensor, and as specified in 101.3.2 and 101.3.3, as applicable.

rformed-with anv nrobe-assemblies sunnlied by the manufacturer—akhd
a—WHA-aRYy—pProve—asSSemoHesS-SUpprHeag-RytHe-mantiactirers—a

101.3.2 Protection by a certified overcurrent protection,device

An overcurrent protection device is considered suitable:if it is certified by an independgnt
laboratory-te-meet and if all of the following requireménts are met.

a)| The a.c. and d.c. RATED voltages of the overcurrent protection device shall be at least gs
high as, respectively, the highest a.c. andyd.c. RATED voltages of any measuring circpit
TERMINAL on the-eguipment current senson

b)| The RATED time-current characteristi¢i(speed) of the overcurrent protection device shall pe
such that no HAZARD will result from any possible combination of RATED input voltages,
TERMINALS, and range selection.

NOTE In practice, downstream ¢ireuit elements such as components and printed wiring board traces are
selected to be able to withstand\the energy that the overcurrent protection device will let through.

c)| The a.c. and d.c. RATED breaking capacities of the overcurrent protection device shall
exceed, respectively, the possible a.c. and d.c. short-circuit currents.

The possible a,cxand d.c. short-circuit currents shall be calculated as the highest RATED
voltages for ~any TERMINAL divided by the impedance of the overcurrent-protected
measuring eircuit, taking the impedance of the test leads specified in 101.3.4 into account.

For MEASYUREMENT CATEGORIES Il and IIl, the possible a.c. short-circuit current does not
need-pet {o exceed the applicable values of Table AA.1.

Additionally, spacings surrounding the overcurrent protection device in the-equipment currgnt
sensof and following the protection device in the measuring circuit shall be sufficiently large
to prevent arcing after the protection device opens.

Conformity is checked by inspection of the RATINGS of the overcurrent protection device and
by the following test.

If the protection device is a fuse, it is replaced with an open-circuited fuse. If the protection
device is a circuit-breaker, it is set to its open position. A voltage of two times the highest
RATED voltage for any TERMINAL is applied to the TERMINALS of the overcurrent-protected

measuring CIrCUIt for 1 min. —Fhe%espequment%#a#—be—abte—te—s%ep%a—eu#ent—eﬂat—least
v~ During

and after the test no damage to theequment current sensor sha// occur.
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101.3.3 Protection by uncertified current limitation devices or by impedances

Devices used for current limitation shall be capable of safely withstanding, dissipating, or

interrupting the energy that will-be—applied-as—aresultof shert-circuit-current result from the

application of the maximum RATED voltage of any compatible TERMINAL in NORMAL CONDITION
and in the case of REASONABLY FORESEEABLE MISUSE.

An impedance used for limitation of current shall be one or more of the following.

a) An appropnate smgle component which is constructed, selected, and tested so that safety
dllu IUIIdUIIILy IUI pIULUbLIUII dgdlllbl IUIUVdIIL HHLI—\KUD—!—b dlic dbbUIUU III pdlllbuldl, l.Ie
component shall

1) be RATED for the maximum voltage that may be present in NORMAL CONDITION d¢duriphg
the REASONABLY FORESEEABLE MISUSE event;

2) if a resistor, be RATED for twice the power or energy dissipation thatymay result
NORMAL CONDITION or from the REASONABLY FORESEEABLE MISUSE event;

n

3) meet the applicable CLEARANCE and CREEPAGE DISTANCE requirements of Annex K for
REHNFORGED BASIC INSULATION between its terminations.

b)| A combination of components which shall:

1) withstand the maximum voltage that may be present in NORMAL CONDITION or during the
REASONABLY FORESEEABLE MISUSE event;

2) be able to dissipate the power or energy that may.r€sult in NORMAL CONDITION or frgm
the REASONABLY FORESEEABLE MISUSE event;

3) meet the applicable CLEARANCE and CREEPAGE DISTANCE requirements of Annex K for
REINFORGCEB BASIC INSULATION between ~the terminations of the combination |of
components.

NOTE 1 The CLEARANCES and CREEPAGE DISTANCES take into account the WORKING VOLTAGE across edch
insulation.

Canformity is checked by inspection and the following test,-repeated performed three times pn
the same unit of-equipment current sénsor. If the test results in heating of any component, the
equipment current sensor is allowed to cool before the test is repeated. If a device used for
current limitation is damaged,_it is replaced before the test is repeated.

The possible a.c. and d.e._short-circuit currents are calculated as the highest RATED voltage
for any TERMINAL divided-by the impedance of the current-limited measuring circuit, taking the
impedance of the testileads specified in 101.3.4 into account. For MEASUREMENT CATEGORIES 1]
and 11, the possible-a.c. short-circuit current should not exceed the values in Table AA.1.

A |voltage €qual to the highest RATED voltage for any TERMINAL is applied between the
TERMINALS. Of the measuring circuit for 1 min. The source of the test voltage shall be able|to
ddliver-acurrent of at least the possible a.c. or d.c. short-circuit current as applicable. If the
fuhction’or range controls have any effect on the electrical characteristics of the input circyit,
the test is repeated with the function or range controls in every combination of positions,
including during the change of function or range. During the test, the voltage output of the
source is measured. If the source voltage decreases by more than 20 % for more than 10 ms,
the test is considered inconclusive and is repeated with a lower impedance source.

During and after the test, no HAZARD shall arise, nor shall there be any evidence of fire,
arcing, explosion, or damage to—mpedance current limitation devices, impedances or any
component intended to provide protection against electric shock, heat, arc or fire, including

the ENCLOSURE and traces on the pr/nted W/r/ng board#\ﬂ%damage%eﬁ%daﬁeewse&fer
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NOTE 2 This test can be extremely hazardous. Explosion shields and other provisions can be used to protect
personnel performing the test.

10

1.3.4 Test leads for the tests of 101.3.2 and 101.3.3

The tests of 101 3 2 and 101.3.3 shall be performed wﬂheny all test Ieads that are meleeed

manufacturer has not specified the test Ieads the tests shaII be—repeatee performed with\test
leads that meet the following specifications:
a)| length = 1,0 m;
b)| cross section of the conductor = 1,5 mm?, stranded copper wire;
NOTE-4+ A conductor with a 16 AWG (American Wire Gauge) cross section is acceptable:
c)| egquipment connector compatible with the measuring circuit TERMINALS;
d)| connection to the test voltage source via a bare wire into suitable screw TERMINALS |or
thimble connectors (twist-on wire connectors) or equivalént means of providing| a
low-impedance connection;
e)| arranged as straight as possible.
NgFE2 Test leads built to these specifications will have a d.c. resistance of about 15 MQ
edch, or 30 mQ per pair. For the purposes of calculation of possible fault current in 101.3.2
anld 101.3.3, the value of 30 mQ can be used for these test leads.
If the manufacturer-supplied test leads are permanently connected to the-egquipment currgnt
sensor, then the attached test leads supplied by the manufacturer shall be used withqut
modification.
101.4 Protection against MAINS overvoltages
Miteelinos mosotino clrentie ool be co doclonocl thal o o TEMPORATNOVETNOLT A
SRR SR e E e s e oonlind ot pacocnsine cleouiie FERGRLALSnveliogs
s S jon—i Gge A g g ole o=
B e R N e
Conformity, is checked bv insnection—and-byv the followinao—impilse withstand voltage—tast
Canformity—is—checked by —inspection,—and-bythe following—impulse—withstand voltagetgst
usling e-annlicahla tast voltage-of -Table 104 or bhv the impulse withstand voltage testlof
using-the-applicabletest voltage—of Table 104, —or by the-impulsewithstand voltage-testiof
14.101-if -anovervoltage limiting component -orcircuit -is-used to controlthe TRANSIENT
OMERVOLTAGE:

To ensure protection against arc flash or fire, measuring circuits RATED for measuring MAINS
voltages shall have minimum CLEARANCES and CREEPAGE DISTANCES equivalent to BASIC
INSULATION between MAINS-connected conductive parts of opposite polarity.

Conformity is checked by inspection and measurement.
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In addition, the measuring circuit TERMINALS of a voltage measuring circuit that are RATED for
MEASUREMENT CATEGORIES Ill or 1V shall withstand the applicable TRANSIENT OVERVOLTAGE with
the voltage measurement function selectors set for the proper function and range, without
damage which could cause a HAZARD.

Conformity is checked by the following impulse voltage test using the applicable impulse
voltage of Table 104.

The impulse voltage is applied between each pair of TERMINALS RATED for MEASUREMENT
CAIEGORY Ill or IV, The impulse voltage test shall be conducted for five impulses of each
pdlarity spaced up to 1 min apart, from a hybrid impulse generator (see IEC 61180). \The
generator produces an open-circuit voltage waveform of 1,2/50 us, a short-circuit susrgnt
wgveform of 8/20 us, with an output impedance (peak open-circuit voltage divided By pejak
short-circuit current) of 2 Q for MEASUREMENT CATEGORIES Il and |V. Resistance’ may pe
added in series if needed to raise the impedance.

THe impulse voltage is applied while the circuit is working under conditions,9f NORMAL USE,|in
coambination with the MAINS voltage.

THe MAINS voltage used for the test is the maximum RATED line-to{reutral voltage of the MAINS
bding measured. For measuring circuits RATED for MAINS line-tq=neutral voltages above 40( V
a.¢. r.m.s. or d.c., the test may be performed with an availabte MAINS voltage source that has
a [ine-to-neutral voltage of at least 400 V a.c. r.m.s. or de.;”The MAINS voltage source doles
ndt, in this case, need to match the measuring circuit RAYING, but circuits RATED for a.c. |or
a.¢. plus d.c. shall be tested with an a.c. source, and-.circuits RATED for d.c. only shall pe
tested with a d.c. source.

NQTE 1 The impulses are synchronized with the MAINSNoltage phase, timed to occur at the peak of the MA|NS
voftage, and to be of the same polarity, with a phase tolerance of +10° (see IEC 61180).

NQTE 2 This test can be extremely hazardoussEXplosion shields and other provisions can be used to protect
pefsonnel performing the test.

When verifying CLEARANCES within-egtipment the current sensor by an impulse voltage test| it
is jnecessary to ensure that the specified impulse voltage appears at the CLEARANCE.

THe wave shape of each imptlse shall be observed (see Note 3). Distortions of the impullse
votage which do not change from impulse to impulse may be caused by operation of gpn
oviervoltage limiting déxice and do not indicate a (partial) breakdown of solid insulation.

Nq HAZARD shallarise. No flashover of CLEARANCES or breakdown of solid insulation shall
ocicur during the est, but partial discharges are allowed. Partial discharge will be indicated by
a step in thédesulting wave shape which will occur earlier in successive impulses. Breakdown

Cillg

NOTE-2 3 Partial discharges in voids can lead to partial notches of extremely short durations in the wave shape
which can be repeated in the course of an impulse.

102 Prevention of HAZARD from arc flash and short-circuits
102.1 General

When a current sensor temporarily bridges two high-energy conductors, it may cause a short-
circuit, resulting in high current flow through the current sensor. The current sensor may
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become hot, or may melt. This may cause burns to an OPERATOR or a bystander near the

cu

rrent sensor.

If contact is broken (by OPERATOR action, melting, or other event) while current is flowing
through the current sensor, arcing may occur. The arcing will ionize the air in the vicinity of
the arc, permitting continued current flow in the vicinity of the current sensor. If there is
sufficient available energy, then the ionization of the air will continue to spread and the flow of
current through the air continues to increase. The result is an arc flash, which is similar to an

ex

plosion, and can cause injury or death to an OPERATOR or a bystander.

Th

Cq
an
te

10

Ty
ca
TH
clg

NQ
sid|

Fd
Cir
UN
thy
cu

Cq
au
us|
T3
pr
op

EX
10

e current sensor shall be constructed to mitigate the Risk of arc flash and short-circuits.

d 102.3 are done after-the—pre-treatment-of the JAW ENDS-specified—in—6-9-104J abrasi
5t of 8.101, if applicable.

2.2 Protection against short-circuits during clamping

pe A and Type B current sensors shall have additional protectian’against a short-circ

is requirement is not applicable to Type A current sensors withNork-style JAWS which do 1
mp the conductors or the busbars.

TE Examples of protective measures are shrouds, PROTECTIVE BARRIERS, covers, or distances on the oppog
es of the JAW ENDS.

r the purposes of this document, it is assumed<hat a single JAw END is not able to sho
cuit two separated conductors in an electric installation. The maximum voltage between t
INSULATED CONDUCTORS which could be short-circuited during clamping is considered to
b equal to or lower than the line-to-line voltage of the distribution system for which t
rrent sensor is RATED.

nformity is checked by inspectiohyand, if applicable, by the a.c. test of 6.8.3.1 with

ing the test voltages from Table’ 105 applied between the test lead wires for each voltage
ble 105 up to and including'the highest RATED voltage of the JAWS, while each specified te
bbe of Figure 106 and~of>Table 105 for the considered voltage is inserted into the J
ening as shown in Figure 107.

mm probe, and a {15)mm probe.

nformity is checked as specified in 102.2 and 102.3. All measurements and tests of 102.

used by the JAWS during insertion and removal between condugtors and between busbar

ration of at least 1 min or, for d.c:*ecenductors current sensors, the 1 min d.c. test of 6.8.3.

IAMPLE If the RATED Jvoltage of the JAWS is 450 V, then the tests-will-be are performed with a 6 mm probd,

it
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Kely

1 Non-conductive base material (1/
2 Conductive surface material Qrb

3 Test lead wires fl/,

D | Diameter of conductive surface material '\Q

X | Overall thickness of test probe '\Q

:

IEC

©
N
S

Figure 106 — Test probe to check protectionéginst short-circuits

IEC
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Table 105 — Thickness of the test probe of Figure 106 and test voltages

RATED a.c. r.m.s. or d.c Thickness X Test voltage ©
voltage of the JAwS of the test probe 2 1 min a.c. test 1 min d.c. test
v mm Vr.m.s. Vd.c.
<150 6 350 450 500
> 150 <300 10 650 900 920
> 300 <600 15 1 300 1 850
> 600 <1000 25 2 200 3100
> 1000 <1500 25 3000 4 250
> 1500 <2000 25 3750 5 300
> 2000 <3000 25 5250 %00
a If the JAWS do not open to the appropriate dimension, the probe thickness will equalthe maximum JAW
opening.
bl The values for the test voltage apply to tests performed at 2 000 m. For other/test site altitudes, the
corrections of Table 10 are applied.
102.3 Protection against short-circuits in closed position
In|closed position, JAWS of Type A, Type B, and Type C.eurrent sensors shall have BASIC
INJULATION between the outer surface of the ENCLOSUREyof the JAWS and all conductive pafts
in¢luding small metal parts such as screws or rivets,‘except the JAwW ENDS. This requirement|is
also applicable to Type A current sensors withy\fork-style JAWS, by assimilating the rigid
ENCLOSURE of the JAWS without the JAW ENDS being in a closed position.
Cgnductive parts of the JAW ENDS shall not be ACCESSIBLE in closed position.
Canformity is checked by inspectionsby the tests of K.101.4 for solid insulation and by the
ddtermination of whether the JAW ENDS are ACCESSIBLE in closed position in accordance wjth
6.2. For the voltage tests, insulated outer surfaces of the ENCLOSURE of the JAWS are covered
with metal foil everywhere exgept around the JAW ENDS. The distance from the foil to the Jaw
ENDS is the applicable CLEARANCE.
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Annexes

All annexes of Part 1 are applicable except as follows.

Annex D
(normative)

Parts between which insulation requirements are specified
(see 6.4 and 6.5.3)

Replace the title of Annex D with the following title:

Add the following new paragraph, figure and table at the end of Ahiiex D.

Figure D.101 and Table D.101 show parts of current sefisgors between which insulation|i
required as specified.

Annex D
(normative)

Parts between which insulation requirements are specified
(see 6.4, 6.5.3, 6.9.101 and-6-9-103 6.101)

§ -2
— 7
IEC

Kely
1 HAZARDOUS LIVE UNINSULATED CONDUCTOR within the JAWS or near the JAWS
2 Input/output circuit 3 HAND-HELD or hand-manipulated parts
4 Magnetic circuit 5 JAW END
6 JAW ENCLOSURE 7 PROTECTIVE BARRIER

Figure D.101 — Parts of current sensors (see also Table D.101)
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Table D.101 - Insulation requirements-between-circuits-and
ACcEssIBLE parts—of for current sensors

Current Insulation between parts
sensor 1and2 | 1and3 | 1and4? | 2and3® | 2and5 | 2and6® | 3and5 | 4and6
Type A D D B D D D D B
Type B D - B D D D - B
Type C D - B D _ D _ B
FypeB NA NA NA B B B

Nymbers in the second row refer to those of Figure D.101 parts.

Th

e following symbols are used to indicate:

- norequirement

B  BASIC INSULATION is required

D DOUBLE INSULATION or REINFORCED INSULATION is required
NA not applicable

Only in closed position.

Parts 3 and 6 are parts of the current sensor ENCLOSURE (see also Figures D.2.c)and D.2 d)).
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Annex F
(normative)

Routine tests

1 General

Replace the first sentence with the following text:

Th

eguipment the current sensors produced that—has have both HAZARDOUS LIVE patts,a

AG

Ad

Fa
ap

b)
Ty
AQ

TH

ap
vol

IE
Fd
Vo
or

Ng

.101 JAwS of current sensors

e manufacturer shall perform the tests of Clauses F.2 to F.4 and Clause F.101 on 100.%

CESSIBLE conductive parts.

d the following new clause:

plied between:

exposed conductive parts of the JAWS or JAW ENDS, and,

ACCESSIBLE conductive parts within the HAND-HELD or‘hand-manipulated area and input a
output circuits connected together.

pe D current sensors and other current sensgrsvwhose JAWS and JAW ENDS do not ha
CESSIBLE conductive parts do not need to besubjected to this test.

e test voltage may be a.c. using the applicable test voltage of Table K.102, d.c. or impuls
d—s—selectedfrom—Table 101 using the applicable test voltage of Table K.103, for
[propriate MEASUREMENT CATEGORY. The d.c. test voltage value is equal to 1,414 the a.c. té
tage value. For the a.c. and d.c. tests, the test voltage is raised to its specified value witl
5, and maintained for at least 2 s. Impulse tests are the 1,2/50 us test specified
C 61180 conducted for a minimum of three pulses of each polarity at 1 s minimum interva
r current sensors—with—n@ not RATED for MEASUREMENT CATEGORY, the value of the tg
tage is 1,5 times the RATED voltage to earth of the JAWS but not less than 350 V a.c. r.rm
500 V d.c.

flashover of CLEARANCES or breakdown of solid insulation shall occur during the test.

r Type A, Type B, and Type C current sensors, a test voltage“for BASIC INSULATION |i

of
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b St
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Annex K
(normative)

Insulation requirements not covered by 6.7

Insulation in circuits not addressed in 6.7, Clause K.1 or Clause K.2

Replace the existing title of Clause K.3 with the following:

K,

> »3F £ £ =

5

3 Insulation for circuits not addressed in 6.7, Clauses K.1, K.2 or K.104\and
for measuring circuits where MEASUREMENT CATEGORIES do not apply
3.1 General

2

> 9 P

R4

TH

b)

place the text with the fellowing:

e

se circuits hayé one or more of the following characteristics:

the maximuin’ possible TRANSIENT OVERVOLTAGE is limited by the supply source or within
the current sensor (see Clause K.4.) to a known level below the level assumed for the
MAINS\EIRCUIT;

thé_maximum possible TRANSIENT OVERVOLTAGE is above the level assumed for the MAINS
CIRCUIT;

c)
d)

e)

f)

the WORKING VOLTAGE is the sum of voltages from more than one circuit, or is a mixed
voltage;

the WORKING VOLTAGE includes a recurring peak voltage that may include a periodic non-
sinusoidal waveform or a non-periodic waveform that occurs with some regularity;

the WORKING VOLTAGE has a frequency above 30 kHz;
the circuit is a measuring circuit where MEASUREMENT CATEGORIES do not apply.

In cases a) to ¢) and f), CLEARANCES for BASIC INSULATION and SUPPLEMENTARY INSULATION are
determined according to K.3.2.

In cases d) and e) CLEARANCES are determined according to K.3.3.
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In

all cases, K.3.4 addresses CREEPAGE DISTANCE and K.3.5 solid insulation.

NOTE These requirements are illustrated in the flowchart of Annex DD, Figure DD.1.

Add the following new clause and tables:

K.101 Insulation requirements for measuring circuits-ef RATED for MEASUREMENT

categories-l-Hland 1V

K.

Measuring circuits are subjected to WORKING VOLTAGES and transient stresses from the circu

to
to
ing
mé¢
OH
cu

W

blast. MEASUREMENT CATEGORIES define the amount of energy ayailable, which may contribd

to

manufacturer to reduce the HAZARD related to shock and burn from arc flash should

de

K.
Fa
CL

RA
5.

Clu
Sp|

NG

va

Mi
IN

NG

1U01.1 General

which they are connected during measurement or test. When the measuring circuit is us
measure MAINS, the transient stresses can be estimated by the location “within t
tallation at which the measurement is performed. When the measuring circuit is used
pasure any other electrical signal, the transient stresses-must shall be considered by t
ERATOR to ensure that they do not exceed the capabilities of the measuring—egquipms
rrent sensor.

hen the measuring circuit is used to connect to MAINS, there is @ RISK of arc-flash-explosi
arc flash. In conditions where arc flash may occur, additional”precautions identified by t

scribed in the user documentation (see also Annexes AAvand BB).

101.2 CLEARANCES

r—-eguipment a current sensor intended to be powered from the circuit being measurg
EARANCES for the MAINS CIRCUIT shall be *designed according to the requirements of t
TED MEASUREMENT CATEGORY. Additionalbmarking requirements are specified in 5.1.5
.5.101 and 5.1.5.102.

EARANCES-for of measuring circuits-ef RATED for MEASUREMENT CATEGORIES-H—Hand-1V g
ecified in Table K.101.

TE 1 See Annex | for nominakvoltages of MAINS supplies.

the-equipment current 'sensor is RATED to operate at an altitude greater than 2 000 m, t
lues for CLEARANEES shall be multiplied by the applicable factor of Table K.1.

nimum CLEARANCE for BASIC INSULATION, SUPPLEMENTARY INSULATION and REINFORC
BEULATION_i§70,2 mm for POLLUTION DEGREE 2 and 0,8 mm for POLLUTION DEGREE 3.

TE 27 CLEARANCES for other measuring circuits are calculated according to Clause K.3.
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Table K.101 — CLEARANCES-for of measuring circuits-of
RATED for MEASUREMENT CATEGORIES-H—HandV

. CLEARANGE
Nominala.c.
neutral-or-d.c.
e BASICINSULATION
REINFORCED- INSULATION
being measured and SUPPLEMENTARY INSULATION
\ MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT
CATEGORY-H CATEGORY-HI CATEGORY- IV CATEGORY-H CATEGORY-HI CATEGORY- IV
31-50- <100 o4 05 15 03 15 30
>100- <150 05 +5 30 +5 36 650
>150-< 300 +5 30 55 36 59 105
>1300-<600 350 55 8 59 1855 143
>$00 <1000 55 8 14 10,5 43 243
CLEARANCE
N¢minal a.c.
r.m.s. line-to- mm
netitral or d.c.
volthge of MAINS BASIC INSULATION
being measured and SUPPLEMENTARY INSULATION REINFORCED INSULATION
v MEASUREMENT | MEASUREMENT | MEASUREMENT, | MEASUREMENT | MEASUREMENT | MEASURENIENT
CATEGORY |l CATEGORY llI CATEGORY1TV CATEGORY Il CATEGORY llI CATEGORY IV
<50 0,04 0,1 Q,5 0,1 0,32 1,4
3 50 <100 0,1 0,5 ) 0,32 1,4 3,0
>1100 < 150 0,5 1,5 3,0 1,4 3,0 6,0
>[150 < 300 1,5 3,0 5,5 3,0 6 10,4
>|300 < 600 3,0 5,5 8 6 10,4 15
> $00 < 1 000 5,5 8 14 10,4 15 23,9
> 11000 < 1 500 8 11 18 16 22 36
> 11500 < 2 000 14 18 22 28 36 44
> 2]/000 < 3 000 18 22 25 36 44 50
Canformity is)checked by inspection and measurement or by the a.c. voltage test of 6.8.3.1
with a duration of at least 5 s, or the impulse voltage test of 6.8.3.3, or, for measuring circujts
stressed-only by d.c., the d.c. voltage test of 6.8.3.2 with a duration of at least 5 s, using the
applicable test voltage of Table K.16 for the required CLEARANCE. The value of the d.c. tgst
voltagé is 2 times the a.c. r.m.s. test voltage.

K.

101.3 CREEPAGE DISTANCES

The requirements of K.2.3 apply.

Conformity is checked as specified in K.2.3.
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K.101.4 Solid insulation
K.101.4.1 General

K.101.4.1.1 Solid insulation shall withstand the electrical and mechanical stresses that may
occur in NORMAL USE, in all RATED environmental conditions (see 1.4), during the intended life

of the-egquipment current sensor.

The manufacturer should take the expected life of the-egquipment current sensor into account
when selecting insulating materials.

Canformity is checked by both of the following tests:

a)| the a.c. voltage test of 6.8.3.1 with a duration of at least 5 s using the applicable tgst
voltage of Table K.102 or the impulse voltage test of 6.8.3.3 using the applicable test
voltage of-Table— K102, Table K.103—er—Table K104, including for measuring circujts
stressed only by d.c.;

b)| the a.c. voltage test of 6.8.3.1 with a duration of at least 1 min or, for<MAINS measuring
circuits stressed only by d.c., the—1-min d.c. voltage test of 6.8.3.2)with a duration of|at
least 1 min using the-applicable test voltage-efTable K106 deterfmihed by K.101.4.1.2.

NQTE Test a) checks the effects of TRANSIENT OVERVOLTAGES, while test b) checks the effects of long-term strg¢ss
of kolid insulation.
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Table K.102 — a.c. test voltages for testing electric strength of solid insulation in
measuring circuits-of RATED for MEASUREMENT-CATEGORY-H CATEGORIES

Test voltage
Lelpommenouiac
SSe e e SSe e e
\ and REINFORGED and REINFORGED
SUPPLEMENTARY INSULATION SUPPLEMENTARY e
— o0 et EEL Lenn
>150-<300 e R Lo 4-ppn
=300 <600 e e b e
>600-<1000 e B e SeEnn

IEC 61010-2-032:2019 RLV © IEC 2019

Nominal a.c.

a.c. test voltage

r.m.s. line-to-
ndutral or d.c. Vr.m.s.
voltage of
. BASIC INSULATION
MAINS being and SUPPLEMENTARY INSULATION REINFORCED INSULATION
measured
MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT
\Y CATEGORY Il CATEGORY Il | CATEGORY IV CATEGORY |l CATEGORY lll | CATEGORY JV
<50 370 500 840 500 720 1 300
> 50 <100 500 840 1400 720 1300 2 200
4100 <150 840 1400 27200 1300 2 200 3 500
5 150 < 300 1400 2 200 3 300 2 200 3500 5100
4 300 <600 2 200 3 300 4 300 3500 5100 7 000
>1600 <1000 3 300 4 300 6 600 5100 7 000 10 000
> 1000 <1500 4 300 6400 8 200 7 400 9700 15 000
> 1 500<2000 6 600 8 200 9700 12 000 15 000 18 000
> 2 000 < 3000 8 200 9700 11 000 15 000 18 000 20 000
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Table K.103 — Impulse test voltages for testing electric strength of solid insulation in
measuring circuits-of RATED for MEASUREMENT-GATEGORY-H} CATEGORIES

Test voltage
being measured

Erstoteui ot Erstoteui ot
\ and REINFORGED and REINFORGED
SUPPLEMENTARY INSULATION SUPPLEMENTARY INSULATION

e e
— et R 2500 4000
el R 3510 4000 6400
Lol s 5400 6000 9-600
>600-<1000 4260 7400 8000 12800

Nominal a.c.

Impulse test voltage

r.m.s. line-to-
ndutral or d.c. V peak
voltage of BASIC INSULATION
MAINS being and SUPPL?E;ENixRY INOSULATION REINFORCED INSULATION
measured
MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT
\ CATEGORY |l CATEGORY llI CATEGORY IV CATEGORY Il CATEGORY llI CATEGORY |V
<50 500 800 1500 800 1280 2 400
> 50 <100 800 1500 2 500 1280 2 400 4 000
4 100 < 150 1500 2 500 4Y000 2 400 4 000 6 400
5 150 < 300 2 500 4 000 6 000 4 000 6 400 9 600
4 300 <600 4 000 6 000 8 000 6 400 9 600 12 800
>1600 <1000 6 000 8 000 12 000 9 600 12 800 19 200
>1 000 <1500 8 000 10,000 15 000 13 500 17 900 27 100
> 1500 <2000 12 000 15 000 18 000 21 400 27 100 32 000
> 2 000 <3000 15 000 18 000 20 000 27 100 32 000 36 000

K.

deftermined as folfews:

followingfermula:

Up=Ax Uy + B

101.4.1.2 Test'\voltage values for testing the long-term stress of solid insulation

gre

THe test veltage for BASIC INSULATION and SUPPLEMENTARY INSULATION is calculated with the

where Ut is the test voltage, Uy is the nominal a.c. r.m.s. line-to-neutral or d.c. voltage of
MAINS being measured and A and B are parameters determined as follows:

when Uy <1000V, A=1and B=1200V
when Uy > 1000V, A=1,5and B=750V

The a.c. test voltage is equal to U7 and the d.c. test voltage is equal to 1,414 x Us.

For REINFORCED INSULATION, the test voltage value is twice the value for BASIC INSULATION.

The rounded values of Table K.104 can also be used:
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Table K.104 —Test voltages for testing-electriec-strength long-term stress
of solid insulation in measuring circuits-ef RATED
for MEASUREMENT-GATEGORY-IV CATEGORIES

Test voltage
line-to-neutral or
d.c. voltage of MAINS Vorom.s. V-peak
being measured
Erstoteui ot Erstoteui ot
\ and REINFORGED and REINFORGED
I B e e e I e =y
e e
el R e At 6400
>150-<300 s e cnn 9-600
>300-< 600 et bl bt enn
e e e e ot et
Test voltage
Nominal a.c. r.m.s. 1-min a.c. test 1-min d.c. test
line-to-neutral or
d.c. voltage of MAINS V r.m.s. V d.c.
being measured
BASIC INSULATION BASIC INSULATION
Vi and REINFORCED and REINFORCED
SUPPLEMENTARY INSULATION, SUPPLEMENTARY INSULATION
INSULATION INSULATION
<50 1250 2,500 1750 3 500
>50<100 1300 2600 1 850 3700
> 100 < 150 1 350 2700 1900 3 800
> 150 < 300 1500 3 000 2100 4 200
> 300 < 600 1 800 3600 2 550 5100
> 600 <1 000 2 200 4 400 3100 6 200
> 1000 <1500 35000 6 000 4 250 8 500
> 1500 <2000 3750 7 500 5300 10 600
>2 000 <3000 5250 10 500 7 400 14 800

Test voltage
Lo
d.c. voltage of mAINS Vrm-s- Vd-e-
being measured
BASICINSULATION BASICINSULATION
\ and REINFORGED and REINFORGED
SUPPLEMENTARY INSULATION SUPPLEMENTARY INSULATION
INSULATION INSULATION
<150 1350 2700 1900 3-800
>150<300 1500 3-000 2100 4200
>300-<600 1-800 3-600 2550 5100
>600-<1000 2200 4400 3100 6-200
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K.
1)

2)
3)
4)

101.4.1.3 Solid insulation shall also meet the following requirements, as applicable:
for solid insulation used as an ENCLOSURE or PROTECTIVE BARRIER, the requirements
Clause 8;
for moulded and potted parts, the requirements of K.101.4.2;
for-inner insulating layers of printed wiring boards, the requirements of K.101.4.3;
for thin-film insulation, the requirements of K.101.4.4.

Conformity is checked as specified in K.101.4.2 to K.101.4.4, and Clause 8, as applicable.

of

K

Fd
loq
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Cco|

Cd
ing

Fa
fo
the

Cq
ing

.101.4.2 Moulded and potted parts

.101.4.3 Inner Insulating layers of printed wiring boards

r BASIC INSULATION, SUPPLEMENTARY INSULATION, and REINFORCED INSULATION,, €onductg
ated between the same two layers moulded together (see Figure K.1, item\[) shall
parated by at least the applicable minimum distance of Table K.2105 after the moulding
mpleted.

nformity is checked by inspection and either by measurement of,the separation or
spection of the manufacturer's specifications.

I BASIC INSULATION, SUPPLEMENTARY INSULATION and REINFORCED INSULATION, conductg
ated between the same two layers (see Figure K.2, item L) shall be separated by at lea
p applicable minimum distance of Table K.8105.

nformity is checked by inspection and either-by measurement of the separation or
spection of the manufacturer's specifications,

Table K.105 — Minimum values for distance or thickness of solid insulation
in measuring circuitS;RATED FOR MEASUREMENT CATEGORIES

Line-to-neutral Minimum thickness 2 Minimum distance L
voltage (see Figure K.2) &b

Vr.m.s. ord.c. mm mm
<300 0,4 0,4

> 300800 0,6 0,6
>'600 1,0 1,0

2 «JIhése values are independent of the MEASUREMENT CATEGORY.

These values apply for BASIC INSULATION, SUPPLEMENTARY INSULATION and
REINFORCED INSULATION.

rs
be
is

rs
st

R

INFORCED INSULATION oOf Inner Insulating layers ol printed wiring boards shall also ha

ve

adequate electric strength through the respective layers. One of the following methods shall

be

a)

b)

used.

The thickness through the insulation is at least the applicable value of Table K.9105.

Conformity is checked by inspection and either by measurement of the separation or by
inspection of the manufacturer's specifications.

The insulation is assembled from at least two separate layers of printed wiring board
materials, each of which is RATED by the manufacturer of the material for an electric
strength of at least the value of the applicable test voltage of Table K.102 or Table K.103
orTable K104 for BASIC INSULATION.

Conformity is checked by inspection of the manufacturer's specifications.
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K.
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The insulation is assembled from at least two separate layers of printed wiring board
materials, and the combination of layers is RATED by the manufacturer of the material for

an electric strength of at least the value of the applicable test voltage of Table K.102 or
Table K.103-orTFableK-104 for REINFORCED INSULATION.

Conformity is checked by inspection of the manufacturer's specifications.

101.4.4 Thin-film insulation

of

For BASIC INSULATION, SUPPLEMENTARY INSULATION and REINFORCED INSULATION, conductors
located between the same two layers (see Figure K.3, item L) shall be separated by at least

th{

Cq
ing

RE

e dpplicable CLEARANCE and CREEPAGE DISTANCE oT K.TUT.Z and K.TUT.S.

nformity is checked by inspection and either by measurement of the separation—or
spection of the manufacturer's specifications.

INFORCED INSULATION through the layers of thin-film insulation shall alspy’have adequa

elg¢ctric strength. One of the following methods shall be used.

a)

b)

The thickness through the insulation is at least the applicable value of Table K.9105.

Conformity is checked by inspection and either by measurement of the separation or
inspection of the manufacturer's specifications.

The insulation consists of at least two separate layers of thin-film materials, each of whi
is RATED by the manufacturer of the material for an eleciric strength of at least the value
the applicable test voltage of Table K.102 or Table* K.103—er—Table K104 for BAS
INSULATION.

Conformity is checked by inspection of the marufacturer's specifications.

The insulation consists of at least three separate layers of thin-film materials, any two
which have been tested to exhibit adequdte-electric strength.

Conformity is checked by the voltage tests of K.101.4.1.1 applied to two of the thr
layers for REINFORCED INSULATION.

For the purposes of these tests, a special sample may be assembled with only two laye
of the material.

by

ch
of
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Annex L
(informative)

Index of defined terms

Add the following defined terms:

CLAMP MULTIMETER tutuitucunturassusaseassssassssassssassassssassssassssssssssssassssasssssssasssmassssasensensassmassns 3.1.102
T T OUEN S vv— 3.1.101
T oy 3.2.101
10 = o PP S 3.2.102
MEASUREMENT CATEGORY ..ceiieuuuuunissererrrnnnnssssssssseeermnnnssssssssseeemmmennssnssssssspassiidansaassseenenns 3.5.101

-—

UNINSULATED CONDUCTOR uuuiiciitiiernssriss i s saasssnsaasnassaasaassansnnsmms s hosesnsanssansansannsannas 3.6.10
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Add the following new annexes-AA-and-BB:

Annex AA
(normative)

MEASUREMENT CATEGORIES

AA.1 General

Fgr the purposes of this document, the following MEASUREMENT CATEGORIES are used. These
MHASUREMENT CATEGORIES are not the same as the OVERVOLTAGE CATEGORIES in accordance
with Annex K of Part 1 and with IEC 60664-1, or the classification of rated impulse-withstapd
caftegories voltages (overvoltage categories) in accordance with IEC 60364-4-44

MEASUREMENT CATEGORIES are based on locations on the MAINS—supphiisystem whgre
measurements may be made.

NQTE IEC 60664-1 and IEC 60364-4-44 categories are created to achieve anhihsulation coordination of the
components and equipment used within-the-low-voltage-MAINS-supply-system MAINS)

AA.2 MEASUREMENT CATEGORIES

AA.2.1 MEASUREMENT CATEGORY Il

MEASUREMENT CATEGORY Il is applicable to test afd/)measuring circuits connected directly|to
utilization points (socket outlets and similar pqints) of the low-voltage MAINS installation (sge
Tdble AA.1 and Figure AA.1).

EXAMPLE Measurements on MAINS CIRCUITS of household appliances, portable TOOLS and similar equipment, gnd
on|the consumer side only of socket-outlets in the fixed installation.

AA.2.2 MEASUREMENT CATEGORY-ll

MEASUREMENT CATEGORY Ill is_dpplicable to test and measuring circuits connected to the
digtribution part of the building's low-voltage MAINS installation (see Table AA.1 apd
Figure AA.1).

Td avoid RISKS causeéd by the HAzZARDS arising from these higher short-circuit currents,
additional insulationand other provisions are required.

Fdr equipmeént-that is part of a fixed installation, the fuse or circuit breaker of the installatipn
is considered to provide adequate protection against short-circuit currents.

EXAMPLE Measurements on distribution boards (including secondary meters), photovoltaic panels, circtit-
br QI(QFQ‘ \Aliring‘ innlllding r‘:lhloc’ hIIQ_hQTQ’ jllnrfinn hnvne‘ Q\Alif!‘hﬁc’ socket-outlets in the fixed inefnllnfinn’ and
equipment for industrial use and some other equipment such as stationary motors with permanent connection to
the fixed installation.

AA.2.3 MEASUREMENT CATEGORY IV

MEASUREMENT CATEGORY IV is applicable to test and measuring circuits connected at the
source of the building's low-voltage MAINS installation (see Table AA.1 and Figure AA.1).
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Owing to the high potential short-circuit currents existing in these circuits, any accidental
short-circuit caused whilst making measurements can create a high-energy-level arc flash
which is extremely dangerous to bystanders in the immediate vicinity. Great precautions shall
be taken to avoid any chance of a short-circuit.

EXAMPLE Measurements on devices installed before the main fuse or circuit breaker in the building installation.

AA.2.4

Measuring circuits without a MEASUREMENT CATEGORY RATING

Many types of test and measuring CII’CUItS are not mtended to be dlrectly connected to the

buft others of these measurmg circuits may expenence very h|gh amounts of ava|IabIe ener
belcause of high short-circuit currents or high open-circuit voltages. There are no standd
trgnsient levels defined for these circuits. An analysis of the WORKING VOLTAGES, lo

mipedances, TEMPORARY OVERVOLTAGES, and TRANSIENT OVERVOLTAGES in theseé circuits|i
cessary to determine the insulation requirements and short-circuit current requirements.

ne

EX
us

Ke|

CA
CA
CA

T I
T 111
T IV

AMPLE Thermocouple measuring circuits, high-frequency measuring circuits, automative’ testers, and test
bd to characterize the MAINS installation before the installation is connected to the MAINS/Supply.

0] MEASUREMENT CATEGORY || MEASUREMENT MEASUREMENT
CATEGORY || CATEGORY |V
Measuring circuits without a MEASUREMH
CATEGORY

MEASUREMENT CATEGORY Il
MEASUREMENT CATEGORY llI
MEASUREMENT CATEGORY |V

» e B

Figure AA.1 — Example to identify the locations of measuring circuits
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Table AA.1 — Characteristics of MEASUREMENT CATEGORIES

Short-circuit
MEASUREMENT current® L S .
CATEGORY (typical) Location in the building installation
kA
I <10 Circuits connected to MAINS socket outlets and similar points in
the MAINS installation
11 <50 MAINS distribution parts of the building
L\L O £ Ll Bfledebi H taollat: H o | H P H
v 56 Seoturee-of-the-MatNs-thasteHation--thebuiteing

The values of loop impedances (installation impedances) do not take into account the resistance_of.the tg

leads and impedances internal to the measuring equipment. These short-circuit currents vary, depending
the characteristics of the installation.
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Annex BB
(informative)

HAzARDS pertaining to measurements performed
in certain environments

BB.1 General

considered for equipment intended to measure electncal quantities in certain enwronments.
THis list of HAZARDS is not to be considered comprehensive: other HAZARDS certainly_exist|in
th¢se and other environments.

BB.2 MAINS-cCIREUIFS HAZARDS

BB.2.1 General

Tgsting and measuring circuits are subjected to WORKING VOLTAGES and transient stressgs
frgm the circuit to which they are connected during measuremept or'test. When the measuripg
cifcuit is used to measure MAINS, the transient stresses can‘be estimated by the locatipn
within the installation at which the measurement is performed:

BB.2.2 Electric shock

MAINS circuits present a HAZARD of electric shock:“The voltages and currents are above the
permissible levels (see 6.3), and access to the“circuit is usually required to perform the
measurement. The manufacturer should provide adequate information to permit the OPERATDR
to|be aware of the HAZARD of electric shock};and should ensure that the design requirements
of | this document and those of other related documents (for example, IEC 61010-031 for
vo|tage probe assemblies) are met.

BB.2.3 Arc-flash blast

Arg flash occurs when a conductor (such as a probe tip or a low-impedance measuring circyit)
temporarily bridges two high-energy conductors and then opens or is withdrawn. This can
result in arcing, which ionizes the air. lonized air is conductive and can result in continupd
current flow in the vicinity of the conductors.

THe arc flash willfelease significant amounts of very hot air and molten or vaporised metal
pdrticles (frem\the active conductors) which are the primary RISK to the OPERATOR and other
persons in‘the immediate vicinity.

If thete-is sufficient available energy, then the ionization of the air will continue to spread and
the_flow of current through the air continues to increase. The result is similar to an explosian,
and can cause significant injury or death to an OPERATOR or a bystander. See the descriptions
of the MEASUREMENT CATEGORIES in Annex AA for the voltage and energy levels likely to cause
arc flash.

BB.32.4 Thermal burns

Any conductor (such as jewellery) that connects two high-energy conductors may become hot
from current flow through the item. This can cause burns to the skin adjacent to the item.
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BB.3 MAINS

When the measuring circuit is used to measure live MAINS, there is a RISK of arc—flash
explosion blast. MEASUREMENT CATEGORIES (see Annex AA) define the amount of energy
available, which may contribute to arc flash. In conditions where arc flash can exist, the
instructions for use need to specify additional precautions to reduce the HAZARD related to
shock and burn from arc flash.

BB.4 Telecommunications networks

THe voltages and currents continually present in telecommunications networks are below the
leyels that could be considered HAZARDOUS LIVE. However, the "ring" voltages (thevoltage
imposed on the telecommunications line to indicate that the telephone receiver should signal
an| incoming call) are typically around 90 V a.c., which is considered HAZARDOUS LIVE. Iff a
technician were to come into contact with the-preper hazardous conductor while ithe ring event
occurred, then the technician could suffer an electric shock.

EN 41003:4999 addresses safety requirements for equipment~to” be connected |to
telecommunications networks. It addresses the possibility of electric.shock from contact wjth
telecommunications conductors, and concludes that, with the aecess limitations imposed py
the¢ connectors, the RISK is reduced to a negligible level. HoweVer, if in the process of test|or
measurement, the conductor is made fully ACCESSIBLE, then_there is a possibility of electfic
shjock.

THe manufacturer of equipment that may be used fow/testing and-measurement measuring|of
telecommunications networks should be aware of.the’HAZARD from the ring voltage and shoyld
take suitable steps to reduce the HAZARD (where possible by limiting access to the conductorfs;
in [other cases, by providing adequate instructions and warnings to the OPERATOR). Also sge
IEC 61010-031, which specifies barriers for,voltage probes that may be used on HAZARDOUS
LIVE voltages.

BB.5 Current measurements in‘inductive circuits

When a current-measuring devVice is inserted in series with an inductive circuit, a HAZARD mjay
ocjcur if the circuit is suddenly opened (a probe falls off or a fuse opens, for example). Such
sudden events can produce an inductive voltage spike across the unintentional opening of the
circuit. These spikesccan be many times the magnitude of the WORKING VOLTAGE of the circuyit,
anld can cause breakdown of insulation or electric shock to an OPERATOR.

THe manufaeturer should provide adequate instructions to an OPERATOR to ensure that
cufrrent-measuring devices are not used in series with inductive circuits, or if it is necessary|to
dqg so, then’precautions are taken to mitigate the HAZARD of electric shock from the voltage
splike.

BB.6 Battery-driven circuits

Batteries can present electrical, explosion and fire HAZARDS to the person conducting tests on
them or their associated circuits. Examples include batteries used for stand-by sources or to
operate motors.

HAZARDS may arise from electric shock, explosions from short-circuiting the TERMINALS of the
battery, or explosions from arc ignition of gases evolved from the battery during charging
cycles.
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BB.7 Measurements at higher frequencies

Some measuring equipment depends on inductive connection to the circuit being measured.
The behaviour of the measuring circuit will, in these cases, depend on the frequency of the
signal being measured. If the measuring device is used to measure a frequency higher than it
was designed for, then circulating currents could cause significant heating of some of the
conductive parts of the measuring device.

The manufacturer should provide adequate instructions for the use of such devices.
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Annex CC
(informative)

4-mm "banana" TERMINALS

CC.1 General
A HAZARD may arise from an OPERATOR's reliance on values displayed by the current sensor
Wr A~ ] UUIIIIUUtUIO Glld TER?VI;:I“{‘ALS G'JFGGI tU bU ;II IIIGtGd pUO;t;UII but uullduut;vc palto arc i Ot
in [contact.
Q
Arnnex CC gives the recommended dimensions for safety purposes of 4-mm TER ®5Ls when
prpbe assemblies complying with IEC 61010-031:2015/AMD1:2018, Anneé\, can pe
cojnnected. These 4-mm TERMINALS are often called "banana connectors". A
&
CC.2 Dimensions (1;
Q/
THe dimensions of Figure CC.1 are compatible with the requiremQ}t of TERMINALS RATED for
MHASUREMENT CATEGORIES up to 1 000 V. @'\
THese dimensions ensure that the CLEARANCES of 6.6.10\ e met when the connectors apd
TERMINALS are mated, unmated or partially mated, d" that conductive parts of mated
cojnnectors and TERMINALS are in contact. <<
NQTE Extraction or insertion forces and contact resistan eQaIues have not been considered.
Q
7
S\\Q
N
xO
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A 4
B 3
C9
2,4
F o

— 65 —

X

B

6,6 mm
7,9 mm
mm< E<6mm

12 mm

1 is a male TERMINAL
2 is a female TERMINAL
X is the point where the bes

The minimum value of E

least 2,6 mm. @
OQ‘@
S
S

N

\H

3,90 mm % 0,05 mm (compressed)

®®
o
Q\
ct occurs

depends on whether or not plastic parts are present. CLEARANCES shall bg

§((g 8,1 mm

IEC

g\\‘o
M mm + 0,05 mm
Sl

4 mm

4mm<H<6mm

L =20 mm

Fi @ CC.1 - Recommended dimensions of 4-mm TERMINALS

at
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Annex DD
(informative)

Flowchart for insulation according to the type of circuit

A circuit can fall under more than one category. It is then necessary to follow two or more
branches of the flowchart of Figure DD.1 and compare the results. For example, a measuring
circuit can be RATED for MEASUREMENT CATEGORY IIl and can also be RATED for measuring
signals at 1 MHz. This measuring circuit has to be evaluated under both K.3.3 and
Clpuse K101
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RATED altitude correction of CLEARANCE
Site altitude correction of test voltage
Both required

Alternative conformity means

As applicable

Optional test path
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Annex EE
(normative)

CLAMP MULTIMETER

EE.1 General

The primary purpose of CLAMP MULTIMETERS is to measure current and voltage on a live MAINS.

T H HS £ Ol AAS A AL L T L i €I A I [»] 4
O UITUUTLU UT d ULANVIT WIULTINVIETETY TU TTITCAOoUT T LUTTTITIU TOoO A IerU Ul d IerU D ouUrreoiIit DU& I .

THe following Figure EE.1 shows graphical representations of typical cLAMP MULTIM@’S or
illystration purposes. CLAMP MULTIMETERS may look different depending on the des'g@

2 e : 1 f\njqfllg 3\ ™
ISR @SS
o Q \v/
2 \Q/Q

CLAMP MULTIMETER ‘9 CLAMP MULTIMETER
with fork-style JAWS Type A current sensor Q th clamping Type A current sensor

Kely QO

230.0Vv

IEC

1 JAW END(S) N\
2 JAW s\&
3 Input measuring circuit TERMINALS \QQ

Figure EE.1 - Eg}amples of CLAMP MULTIMETERS
K\

HAND-HELD clamp meters such, as wattmeters, clamps for process control or clamps falling

within the scope of IEC 6155 1\'0 IEC 61557-12 are not considered as CLAMP MULTIMETERS

Q)
N
Clauses EE.2 to EE.5 giygddditional requirements for CLAMP MULTIMETERS.

EE.2 CLAMP M@ METER RATING

THRMINALS easuring circuits intended for MAINS voltage measurements and JAWS shall pe
RATED forsﬁ)ninimum of 300 V a.c. r.m.s. to earth, and a minimum MEASUREMENT CATEGORY ||ll.

TH (@S%ED voltage of the TERMINALS of

mes puramaanta ohall ha A~y o Lt Ay hics
CosurcroTts orat o CquaT tO- O 1Thyt

a measuring circuit intended for MAINS voltape

Noyualta~a o A +h
DoV UOTtagt o

NOTE These TERMINALS can also have RATINGS for other functions.
Conformity is checked by inspection.
EE.3 Marking of measuring circuit TERMINALS and JAWS

TERMINALS of measuring circuits RATED for MAINS voltage measurements and JAWS shall be
marked "CAT IlI" and/or "CAT IV" as applicable. Only marking with both of these
MEASUREMENT CATEGORIES associated with their RATED voltage to earth is permissible.

Conformity is checked by inspection.
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EE.4 Probe assemblies and accessories

19

At minimum, one set of the test leads supplied with the CLAMP MULTIMETER shall be RATED
according to IEC 61010-031 for at least the highest voltage and MEASUREMENT CATEGORY of
the CLAMP MULTIMETER.

Conformity is checked by inspection.

EE.5 Indicating devices

EE.

Ng
fo

A

th{
uni

Th

TH
or
aff

EF

A
va

Cqd

Fd
b

TH
m
te
fre

inaccurate, or if there is an indication that the value is out of range Mﬁ

5.1 General Q§

HAZARD shall occur from reading a voltage value when the CLAMP MULTIMETERF\@Operat
measuring voltages as RATED and in case of REASONABLE FORESEEABLE MISU

Hisplayed voltage value is considered to be unambiguous when the valgf{k]/less than 10
it should be, of
bre is a clear indication that the value is not correct. A display off@' so considered to

ambiguous.
g ,\Q

e tests of EE.5.2, EE.5.3 and EE.5.4 shall be performed w@helevant.
N%

e a.c. r.m.s. voltages applied to the TERMINALS durin e tests have a frequency of 50
60 Hz. The CLAMP MULTIMETER is not required toQ tain its normal accuracy during a

er the tests. QO
£.5.2  Battery level ‘\0\\

voltage value displayed by the CLAMW@LTIMETER shall not be affected by the expect
riation of its battery voltage. $

)
nformity is checked by the foIIoW%)}g test.

xO
r each measuring circuit &TR’MINALS RATED for MAINS voltage measurements, the volta
low is applied to these (%MINALS:
a.c. measuremen@féM/NALs are connected to 60 V a.c. r.m.s.

d.c. measure TERMINALS are connected to 120 V d.c.

e supply ge of the d.c. source connected to the battery connectors decreases by

4%
o

%
if

Hz
nd

pe

10

bre than V/s from the maximum battery voltage to zero. The d.c. source used for this
5t sh the batteries or similar source while the impedance of the batteries and ripple
e conditions are taken into account. The test terminates when the display turns off.

N

TH

e uisplayed vottage vatues during thetest strattbeumrambiguous:

NOTE See EE.5.1 for the meaning of the term "unambiguous”.

EE.5.3 Over-range voltages

The CLAMP MULTIMETER shall be able to display unambiguously over-range voltage values
whenever the value is above the maximum absolute value of the range to which the cLAMP
MULTIMETER is set.
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NOTE Examples of ambiguous indications include the following,

ind
a)
b)

ication of an over-range value:
analogue CLAMP MULTIMETER which stops at the exact ends of the range;

digital CLAMP MULTIMETER which shows a low value when the true value is above the range maximum (
example 1 001,5 V displayed as 001,5 V).

Conformity is checked by the following test.

unless there is a separate unambiguous

for

An over-range voltage is applied to the measuring circuit TERMINALS RATED for MAINS voltage
measurements of the CLAMP MULTIMETER set to each voltage measurement range.

TH
VO
ap

TH

EE.

Th
gi
VO

NG

Cd

Al
mq

TH
VO

a)

b)

NG
ov

Af]
vol

e value of the over-range voltage applied to the TERMINALS is equal to 110 % of the\R%
tage measurement range. For measurement RATED for d.c., the over-range v
plied with positive and negative polarities. N

Q
e displayed voltage values during the test shall be unambiguous. (1:1/
o

Q

5.4 Permanent overvoltages (1/

e CLAMP MULTIMETER shall be able to withstand permanent o&Ngtages and continue
e an unambiguous indication of any HAZARDOUS LIVE voltage;s\ p to the maximum RAT|
Itage.

TE 1 Subclause 101.4 provides protection against HAZARDS from Rs&lENT OVERVOLTAGES.

nformity is checked by the following test: {<

overvoltage is applied for 5 min to the mea u{ [e] CIrcwt TERMINALS RATED for MAINS volta
basurements of the CLAMP MULTIMETER set ch voltage measurement range.

e value of the overvoltage applied f&(,}he TERMINALS is based on the TERMINALS' RAT]

tage:

9 ‘\Q)

when the TERMINALS' RATED Bhage value is up to 1000V a.c. r.m.s., the overvolta
value is the TERMINALS' D voltage value multiplied by 1,9 but without exceedi
1100 V a.c.r.m.s.; . ()

when the TERMINALS @ATED voltage value is above 1 000V a.c. r.m.s. the overvolta
value is the RATED§(oItage value multiplied by 1,1;
y

when the TER LS' RATED voltage is d.c., the overvoltage value is the RATED volta
value multiplied by 1,1.

-

TE 2 The multiplication factor is derived from phase-to-phase voltage measurements with a 1(
brvoltage ition.

fer, éach overvoltage has been applied, each measuring circuit TERMINAL RATED for MAI
measurements shall in turn:

pu
o}

ED

e

ge
9

e

pe

1)

2)

measure a voltage of 60 V a.c. r.rm.s. or 120 V d.c. based on the measurement TERMINAL

input type;

measure a voltage equal to the maximum RATED voltage for the measurement TERMINAL

under test.

The above test may need to be repeated at any combination of settings, TERMINALS and

’4¢]

Itage RATING. The displayed voltage values shall be unambiguous.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY REQUIREMENTS FOR ELECTRICAL EQUIPMENT
FOR MEASUREMENT, CONTROL, AND LABORATORY USE -

Part 2.032: Particul : s ,

hand-manipulated current sensors for electrical test and measurement

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compris
all national electrotechnical committees (IEC National Committees). The object of (IEC is to prom
international co-operation on all questions concerning standardization in the electrical andelectronic fields.
this end and in addition to other activities, IEC publishes International Standards, Technical Specificatio
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as "I
Publication(s)"). Their preparation is entrusted to technical committees; any IEC (National Committee interes
in the subject dealt with may participate in this preparatory work. International, governmental and n
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clos
with the International Organization for Standardization (ISO) in accordance with conditions determined
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters expfess, as nearly as possible, an internatio
consensus of opinion on the relevant subjects since each technical committee has representation from
interested IEC National Committees.

IEC Publications have the form of recommendations for int€rnational use and are accepted by IEC Natio
Committees in that sense. While all reasonable efforts aare.made to ensure that the technical content of |
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for 4
misinterpretation by any end user.

In order to promote international uniformity, IEG, National Committees undertake to apply IEC Publicatig
transparently to the maximum extent possible™in their national and regional publications. Any divergen

between any IEC Publication and the corresponding national or regional publication shall be clearly indicateq i

the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conforni
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for 3
services carried out by independent certification bodies.

All users should ensure that thely have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts 3
members of its technical cammittees and IEC National Committees for any personal injury, property damage
other damage of anywnature whatsoever, whether direct or indirect, or for costs (including legal fees) 3
expenses arising dut)of the publication, use of, or reliance upon, this IEC Publication or any other |
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publicationyq i

indispensable.for the correct application of this publication.

Attention\is’' drawn to the possibility that some of the elements of this IEC Publication may be the subjec
patentrights. IEC shall not be held responsible for identifying any or all such patent rights.
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ernational Standard IEC 61010-2-032 has been prepared by IEC technical committee 6

Safety of measuring, control and laboratory equipment.

This fourth edition cancels and replaces the third edition published in 2012. This edition
constitutes a technical revision.

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

ed

a)

b)

ition:

It has been indicated that current sensors used as FIXED EQUIPMENT are not within the

scope of this document.
Fork-style current sensors have been added.
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c) Requirements from Part 2-033 applicable to CLAMP MULTIMETERS that have a primary
purpose of measuring voltage on live MAINS have been included in the new normative
Annex EE.

d) CLEARANCES and CREEPAGE DISTANCES for measuring circuit TERMINALS exceeding
1000 V a.c.or 1414 V d.c. and for WET LOCATIONS have been specified.

e) Reduced CREEPAGE DISTANCES are allowed to be according to material group | for all
insulating materials.

f) Requirements for input/output circuits of Type A, Type B and Type C current sensors
have been detailed in 6.9.102.

g)| Requirements for output circuit leads have been modified.

h)| The JAw impact test has been limited to the front of the JAwS.

i) | The abrasion test for cords of flexible current sensors has been removed andeplaced py
a pressure test at high temperature.

j) | The voltage source for testing overvoltage limiting components or circuits, may be limited
to 400 V.

k)| Reference to IEC 61010-031 for probe assemblies has been added.

[) | Requirements for the prevention of TRANSIENT OVERVOLTAGES forMAINS voltage measuripg
circuits have been added.

m)] Requirements for measuring circuits from 1 000 V to 3 000, V' have been added.

n)| An informative Annex CC about the dimensions of banaha TERMINALS has been added.

o)| A flowchart for insulation according to the type ©f circuit has been added in a new
Annex DD.

THe text of this International Standard is based.on‘the following documents:

FDIS Report on voting
66/691/FDIS 66/695/RVD

Full information on the voting forthe approval of this International Standard can be found|in
the report on voting indicated.in the above table.

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

A |list of all parts_of)the IEC 61010 series, under the general title Safety requirements for
elgctrical equipment for measurement, control, and laboratory use, can be found on the IEC

WH

Th

bsite.

is Part:2=032 is to be used in conjunction with the latest edition of IEC 61010-1. It wjas

esftablished on the basis of the third edition (2010) of IEC 61010-1 and its Amendment 1

2

D18); hereinafter referred to as Part 1.

This Part 2-032 supplements or modifies the corresponding clauses in IEC 61010-1 so as to

Cco

nvert that publication into the IEC standard: Particular requirements for HAND-HELD and

hand-manipulated current sensors for electrical test and measurement.

Where a particular subclause of Part 1 is not mentioned in this Part 2-032, that subclause
applies as far as is reasonable. Where this Part 2-032 states "addition", "modification",
"replacement”, or "deletion" the relevant requirement, test specification or note in Part 1

sh

ould be adapted accordingly.
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this standard:

the following print types are used:

— requirements: in roman type;

— NOTES: in small roman type;

— conformity and tests: in italic type;

— terms used throughout this standard which have been defined in Clause 3: SMALL
ROMAN CAPITALS;

Th

au'uuiauava, figwco, ta'uico cllluI IIUtUD VVilibil al'c adu'itiuua: tU tiluac ;II Pdlt 1 dal'c IIUIIIIUGI d
starting from 101. Additional annexes are lettered starting from AA and additional\ljist
items are lettered from aa).

e committee has decided that the contents of this document will remain unchanged until the

stability date indicated on the IEC website under "http://webstore.iec.ch" in thecdata related|to

thq

b specific document. At this date, the document will be

reconfirmed,
withdrawn,
replaced by a revised edition, or

amended.

Cc

PORTANT - The ‘colour inside' logo on the cover page of this publication indicatées

tHat it contains colours which are considered to be useful for the corregt
understanding of its contents. Users should therefore print this document using|a

lour printer.

The

contents of the corrigendum of February 2020 have been included in this copy.
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INTRODUCTION

Part 2-030 specifies the safety requirements for equipment with testing and measuring circuits
which are connected for test or measurement purposes to devices or circuits outside the
measurement equipment itself. Requirements of Part 2-030 have been included in this Part 2-
032. Equipment within the scopes of both Part 2-030 and Part 2-032 are considered to be
covered by the requirements of this Part 2-032.

Part 2-033 specifies the safety requirements for hand-held multimeters that have the primary

purpose of maeasurina vaoltaae on live MAINS For aauinmaent within thae scane of Part 2.03°2 o d
¥ —HReaSHHHI g o+Hag R—H-8—HA+Ne——B—8-gtHPR8 AW P ——aH—= <

Pgrt 2-033, only this Part 2-032 is applicable.

P4drt 2-034 specifies the safety requirements for measurement equipment forcinsulatipn
registance and test equipment for electric strength which are connected to units, lines |or
circuits for test or measurement purposes. For equipment within the scope of Rart 2-032 apd
Pgrt 2-034, both documents should be read in conjunction.
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SAFETY REQUIREMENTS FOR ELECTRICAL EQUIPMENT
FOR MEASUREMENT, CONTROL, AND LABORATORY USE -

Part 2-032: Particular requirements for HAND-HELD and
hand-manipulated current sensors for electrical test and measurement
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1| Scope and object

THis clause of Part 1 is applicable except as follows:

1.1.1 Equipment included in scope

Reéplace the existing text with the following:

This part of IEC 61010 specifies safety requirements for HAND-HELDYand hand-manipulated
current sensors described below.

THese current sensors are for measuring, detecting or injecfing current, or indicating current
waveforms on circuits without physically opening the . euUrrent path of the circuit beipg
measured. They can be stand-alone current sensors or _dccessories to other equipment |or

p
e

CuU

NG
pe

NG

Cu
ne
FI

Th

a)

b)

parts of combined equipment (see Figure 101). Thesg,include measurement circuits which g

rt of electrical test and measurement equipment;laboratory equipment, or process cont
uipment. These current sensors and circuits need additional protective means between t
rrent sensor, the circuit and an OPERATOR.

TE 1 Combined equipment is equipment thatcis~electrically connected to a current sensor by means o
manent connection which can be detached only'by the use of a ToOL.

TE 2 Some current sensors are also known as current clamps, CLAMP MULTIMETERS and current probes.

rrent sensors are hand-manipulated before and/or after a test or measurement, but do
cessarily need to be HAND-HELD during the test or measurement. Current sensors used
ED EQUIPMENT are not within the scope of this document.

e following types of.current sensors are covered:

Type A: a current sensor designed to be applied to or removed from HAZARDOUS LI
UNINSULATED" CONDUCTORS. Type A current sensors have defined HAND-HELD or harn
manipulated parts providing protection against electric shock from the conductor bei
measured, and also have protection against short-circuits between wires and betwe
busbars during clamping.

Type B: a current sensor which has protection against short-circuits between wires

rol
he

ot

VE
d-
ng
en

or

d)

busbars during clamping but without defined HAND-HELD or hand-manipulated parts which
provide protection against electric shock during clamping. Additional protective means are
necessary to avoid electric shock from HAZARDOUS LIVE conductors which cannot be de-
energised during application or removal of the current sensor.

EXAMPLE 1 Flexible current sensors.

Type C: a current sensor without protection against short-circuits between wires or
busbars during clamping. Type C current sensors are intended to be applied to or
removed from HAZARDOUS LIVE UNINSULATED CONDUCTORS or from non-limited-energy
circuit conductors only when they are de-energised.

EXAMPLE 2 Split-core transducers.

Type D: a current sensor designed to be applied to or removed from insulated conductors
or from limited-energy circuit conductors.
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EXAMPLE 3 Current probes for oscilloscopes and earth leakage current detectors.

All current sensors can also be used with insulated conductors. In this case, HAZARDS are
limited to acceptable levels by the insulation of the conductors.

Additional requirements for CLAMP MULTIMETERS are given in Annex EE.

Figure 101 shows graphical representations of typical current sensors for illustration
purposes. Current sensors can look different depending on the design.

0,00 A

1 ; N
Q= g
2 / N o

Type A current sensor as an accessory Type A current sensor With self-contained and/or
additional\measuring functions

IEC

Type A current sensor with fork-styleJAws Type B flexible current sensor
part of a piece of combined equipment

[
/ 1
d \ 2 IEc
L=
Type C split-core current sensor Type D current sensor for non-HAZARDOUS LIVE

applications (shown with a sliding JAW)

Key
1 JAW END(S)
2 JAaw

3 Measuring circuit TERMINALS

Figure 101 — Examples of current sensors and their parts

1.2.1 Aspects included in scope

Add the following three new paragraphs at the end of the subclause:
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Requirements for protection against HAZARDS resulting from NORMAL USE and REASONABLY

FO

RESEEABLE MISUSE of measuring circuits are given in Clause 101.

Requirements for prevention of HAZARD from arc flash and short-circuits are given in
Clause 102.

Requirements for reliance on the displayed value of CLAMP MULTIMETERS are given in
Clause EE.5 .
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Normative references
is clause of Part 1 is applicable except as follows:
place "IEC 61010-031" with the following new reference:

C 61010-031:2015, Safety requirements for electrical equipment for mieasurement, cont
d laboratory use — Part 031: Safety requirements for hand-held ahd hand-manipulat
bbe assemblies for electrical test and measurement

C 61010-031:2015/AMD1:2018

place "IEC 61180-1 (all parts)”, "IEC 61180-1" and "IEC 61,180-2", with the following n
ference:

C 61180, High-voltage test techniques for low-valtage equipment — Definitions, test a
bcedure requirements, test equipment

Terms and definitions
is clause of Part 1 is applicable except as follows:

Equipment and states of equipment

d the following two new terms and definitions:

.101
ND-HELD
ended to be supported by one hand during NORMAL USE

.102

AMP MULTIMETER
ND-HELD* multi-range and multifunction measuring instrument intended to measure curre
a/live MAINS without physically opening the conductors, voltage on a live MAINS and oth

elgctrical quantities such as resistance

rol
ed

na

nt
er

3.2 Parts and accessories

Add the following two new terms and definitions:

3.2.101
JAW

pa

rt of a current sensor which surrounds or partially surrounds the conductor under test

3.2.102
JAW END

pa

rt of the JAW where opening occurs while clamping around a conductor
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3.5 Safety terms

Replace the definition of 3.5.4 with the following new definition:

3.5.4
MAINS
electricity supply system

Add the following new term and definition:

3.

MH
cld
ar

No
le
en

Ad

.6 Insulation

5.101

ASUREMENT CATEGORY

ssification of testing and measuring circuits according to the type of MAINS to which th
b intended to be connected

e 1 to entry: MEASUREMENT CATEGORIES take into account OVERVOLTAGE CATEGORIES,( short-circuit curr
els, the location in the building installation where the test or measurement is to be made “and some forms|
prgy limitation or transient protection included in the building installation. See Annex AA for more information.

d the following new term and definition:

3.

CO
m

Th

Re

Th

a)

b)

U?llNSULATED CONDUCTOR

.3.2.5 MAINS supply

.3.2.5 Power supply

5.101

nductor not insulated by solid insulation or insulated by solid insulation which does 1
et the requirements for BASIC INSULATION for the selevant voltage to earth

Tests

is clause of Part 1 is applicable except'as follows:

place the existing title and text with:

e following requirements apply.

The MAINS Supply voltage shall be between 90 % and 110 % of any RATED supply volta
for whichthe equipment can be set or, if the equipment is RATED for a greater fluctuatig
at any(supply voltage within the fluctuation range.

The MAINS frequency shall be any RATED frequency.

ey

Nt
of

ot

[(®]
D

c)

Equipment for both a.c. and d.c. shall be connected to an a.c. or d.c. supply.

d)

e)

Equipment powered by single-phase a.c. MAINS supply shall be connected both w
normal and reverse polarity.

If the means of connection permit reversal, battery-operated and d.c. equipment shall
connected with both reverse and normal polarity.

4.3.2.6 Input and output voltages

Replace the existing title and text with:

ith

be
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4.3.2.6 Input and output voltages or currents

Input and output voltages or currents, including floating voltages but excluding the MAINS
supply voltage, shall be set to any voltage or current within their RATED range, in normal and
reverse polarity if possible.

4.4.2.8 Outputs

Replace the text with the following:

Oditputs shall be open-circuited and short-circuited, one at a time.

5 | Marking and documentation
This clause of Part 1 is applicable except as follows:

5.1.2 Identification
Add the following new items and a new paragraph after the note to item b):
ad) for current sensors designed for use only with a specific-model of equipment, a clgar

identification of the equipment, or with symbol 14 ¢f ,Table 1 if this information |is
available only in the documentation;

bb) for Type A current sensors, with symbol 102 of Taple 1;
cc) for Type B and Type C current sensors, with symbol 101 of Table 1;
dd) for Type D current sensors, with symbol 101%and symbol 14 of Table 1.

THe relevant symbol (14, 101 or 102) shall be.marked adjacent to the JAwWS or to the markihg
of the MEASUREMENT CATEGORY for the JAWSif present (see 5.1.5.101 and 5.1.5.102).

Table 1 — Symbols

Add the following two new symbols:

Number Symbol Reference Description
Do not apply current sensor to or remove from
HAZARDOUS LIVE UNINSULATED CONDUCTORS, whigh
101 . .
may render electric shock, electric burn, or arc
flash
Application of current sensor to and removal from
102 IEC 60417-6300 (2016-03) | HAZARDOUS LIVE UNINSULATED CONDUCTORS is
permitted

5.1.5 TERMINALS, connections and operating devices

Add the following two new subclauses:

5.1.5.101 Measuring circuit TERMINALS
5.1.5.101.1 General

Except as permitted in 5.1.5.101.4:



https://iecnorm.com/api/?name=b3a10e829cfd6646a9db06eaabd59435

IEC 61010-2-032:2019 © |IEC 2019 -13 -

a)
b)

c)

the value of the RATED voltage to earth of measuring circuit TERMINALS shall be marked,
and

the value of the RATED voltage or the RATED current, as applicable, of each pair or set of
measuring circuit TERMINALS that are intended to be used together shall be marked, and

the pertinent MEASUREMENT CATEGORY for each individual, pair, or set of measuring circuit
TERMINALS, or symbol 14 of Table 1 shall be marked as specified in 5.1.5.101.2 and

5.1.5.101.3, if applicable.

Measuring CIrCUIt TERMINALS are usually arranged in pa|rs or sets Each palr or set of

ach

individual TERMINAL may have a RATED voltage to earth For some current sensors, the RATED

voltage between TERMINALS may be different from the RATED voltage to earth. Markings_shiall

be clear to avoid misunderstanding.

Markings shall be placed adjacent to the TERMINALS. However, if there is insuffiCient space (as

in |multi-input current sensors), the marking may be on the RATING plate or _scale plate, or the

TERMINAL may be marked with symbol 14 of Table 1.

Fdr any set of measuring circuit TERMINALS, symbol 14 of Table 1 doesynot need to be marked

more than once, if it is close to the TERMINALS.

Canformity is checked by inspection and, if applicable,, asy specified in 5.1.5.101.2 aphd

5.1.5.101.3, taking the exceptions in 5.1.5.101.4 into accouut:

5.1.5.101.2 Measuring circuit TERMINALS rated forf MEASUREMENT CATEGORIES

THe relevant MEASUREMENT CATEGORY shall be marked for TERMINALS of measuring circufts

RATED for MEASUREMENT CATEGORIES. The MEASUREMENT CATEGORY markings shall be "CAT II",

"CIAT HI" or "CAT IV" as applicable.

Marking those TERMINALS with more than one type of MEASUREMENT CATEGORY and its RATED

voftage to earth is permissible.

Canformity is checked by inspection.

5.1.5.101.3 Measuring ‘circuit TERMINALS RATED for connection to voltages above the
levels 0f.6.3.1

Symbol 14 of Table.V shall be marked for measuring circuit TERMINALS RATED for connection|to

voltages above, the levels of 6.3.1, but that are not RATED for MEASUREMENT CATEGORIES

(see also 5.4-2:bb)).

Canformity is checked by inspection.

51541014 M . R hict I ted_dedicatbd

or for non-HAZARDOUS LIVE voltages

Measuring circuit TERMINALS do not need to be marked if:

a)
b)

c)

they are intended to be permanently connected and not ACCESSIBLE (see 5.4.3 aa)

and bb)), or

they are dedicated only for connection to specific TERMINALS of other equipment (see al
6.101.3), or

it is obvious from other indications that the RATED voltage is below the levels of 6.3.1.

SO
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NOTE Examples of acceptable indications that the inputs are intended to be less than the levels of 6.3.1

include:
— the full scale deflection marking of a single-range indicating voltmeter or ammeter;

— the maximum range marking of a voltage selector switch;

— a marked voltage or power RATING expressed in dB, mW or W, where the equivalent value, as explained in

the documentation, is below 30 V a.c.

Conformity is checked by inspection.

5.1.5.102 Voltage and current RATINGS of JAWS

Cyrrent sensors that are intended to be used on UNINSULATED CONDUCTORS shall be marked

with the value of the RATED voltage to earth of the JAws.

JAws of Type A, Type B or Type C current sensors RATED for MEASUREMENT CATEGORIES, shiall

beg marked with the relevant MEASUREMENT CATEGORY adjacent to the voltage to earth marking.

THe MEASUREMENT CATEGORY markings shall be "CAT II", "CAT IlI" or "CAT N.".as applicablel

JAWS and output circuit TERMINALS of Type D current sensors shall not’be marked with any

MHASUREMENT CATEGORY.

THe value of the RATED current shall be marked on or close. té’the JAws. The nature of the

current shall also be marked unless the marked value applies-to both a.c. and d.c.

Canformity is checked by inspection.

5.4.1 General

Add the following new items to the list and a new paragraph:

ad) information about each relevant MEASUREMENT CATEGORY if the measuring circuit|is
RATED for MEASUREMENT CATEGORIES (see 5.1.5.101.2);

bb) for measuring circuits that are*not RATED for MEASUREMENT CATEGORIES, but that could
be misused by connection o such circuits, a warning not to use the current sensor for
measurements on MAINS, and a detailed RATING including TRANSIENT OVERVOLTAGES
(see AA.2.4 for moresinformation).

Sgme current sensors may have multiple MEASUREMENT CATEGORY RATINGS for the same

measuring circuit. Jfar such current sensors, the documentation shall clearly identify the

MHASUREMENT CATEGORIES where the current sensor is intended to be used and where it shall

nat be used.

5.4.2 Equipment RATINGS

Add thefollowing two new items to the list and a new paragraph:

aa) informalion about each relevant MEASUREMENT CATEGORY if the measuring circuit is
RATED for MEASUREMENT CATEGORIES (see 5.1.5.101.2 and 5.1.5.102);

bb) for Type A, Type B and Type C current sensors that are not RATED for MEASUREMENT

CATEGORIES, but that could be misused by connection to such circuits, a warning not to
use the current sensor for measurements on MAINS, and a detailed RATING including
TRANSIENT OVERVOLTAGES (see AA.2.4 for more information).

If the current sensor has multiple MEASUREMENT CATEGORY RATINGS for the same measuring
circuit, the documentation shall clearly identify the MEASUREMENT CATEGORIES where the
current sensor is intended to be used and where it shall not be used.
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5.4.3 Equipment installation

Add the following two new items to the list:

aa

bb

) for measuring circuit TERMINALS intended for permanent connection and that are RATED
for MEASUREMENT CATEGORIES, information regarding the MEASUREMENT CATEGORY,

RATED voltages or RATED currents as applicable (see 5.1.5.101.2 and 5.1.5.102);

) for measuring circuit TERMINALS intended for permanent connection and that are not
RATED for MEASUREMENT CATEGORIES, information regarding the RATED voltages, RATED

currents, and RATED TRANSIENT OVERVOLTAGES as applicable (see 5.1.5.101

4

5.4

Re

In
a)

b)

c)
d)

e)
f)

and 5.1.5.1027.
i.4 Equipment operation

place the existing text with the following:

structions for use shall include, if applicable:

identification and description of operating controls and their use in afl 6perating modes;

for current sensors designed for use only with a specific model of equipment, a clg
identification of the equipment;

specifications of limits for intermittent operation;

specifications of limits of the current versus the frequencyif the magnetic circuit can rea
a hazardous temperature;

explanations of symbols related to safety which are used on the current sensor;

instructions for interconnection to accessories and other equipment, including indication
suitable accessories and detachable parts;

instructions for replacement of consumable materials;
instructions for cleaning and decontamination;
instructions for the application and-removal of the current sensor;

instructions to de-energise the-installation on which the current is measured, or to add
safe operating proceduresi‘when working on HAZARDOUS LIVE installations, duri
application and removal of\Fype B current sensors;

instructions to de-energise the installation on which the current is measured, wh
working on HAZARDOUS LIVE installations, or non-limited-energy installations duri
application and removal of Type C current sensors;

instructions about the function of the PROTECTIVE BARRIER, indicating the limit of sa
access of the HAND-HELD part;

a warningto the OPERATOR that Type D current sensors are only for use around insulat
condugters or limited energy circuit conductors;

a ‘warning to the OPERATOR that individual protective equipment should be used
HAZARDOUS LIVE parts in the installation where measurement is to be carried out could

ar

of

pt
ng

p)

q)

ACCESSIBLE;

a warning to the OPERATOR not to use a flexible current sensor if the wear indicator of t
flexible cord used for the JAw of the flexible current sensor is visible (see 8.103);

he

a warning to the OPERATOR not to use a current sensor if the wear indicator in the JAW END

is visible (see 8.104);

a warning to the OPERATOR not to use a current sensor above its RATED frequency, if t
magnetic circuit can reach a hazardous temperature (see 10.101).

he

There shall be a statement in the instructions that, if the current sensor is used in a manner
not specified by the manufacturer, the protection provided by the current sensor may be

im

paired.
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Conformity is checked by inspection.

6

Protection against electric shock

This clause of Part 1 is applicable except as follows:

6.1.2 Exceptions

Add the following new item to the list:

19

ad
6.
R4

Ad

TH
HA
TE

b)

) conductive parts of a JAW END, provided that they meet the requirements of 6.9.101.,
5.2 PROTECTIVE BONDING

place the existing title with the following and delete the text:

.5.2 Not used

h

.6 Connections to external circuits

d the following two new subclauses:

.6.101 Measuring circuit TERMINALS

RMINALS on the current sensor shall be separated\by at least:

finger touching the external parts . @f the TERMINAL in the least favourable positi
(see Figure 1);

for TERMINALS with voltage RATING exceeding 1 000 V a.c. or 1 500 V d.c., 2,8 mm for t
CLEARANCE and CREEPAGE DISTANCE from the closest approach of the test finger touchi
the external parts of the TERMINAL in the least favourable position. These TERMINALS sh
also withstand the voltagé,test of 6.8 with a test voltage equal to the RATED voltage of t

measuring CirCuitsTERMINALS.

calculated CLEARANCE is 13,1 mm according to D2 in Table K.15. For homogeneous fields, a lower CLEARA
value can bevachieved by testing (see IEC 60664-1 for more information about homogeneous fields).

for WET\LOCATIONS, there are no CLEARANCE and CREEPAGE DISTANCE requirements
voltages between 16 V a.c. r.rm.s. and 30 V a.c. r.m.s., or between 35 V d.c. and 60 V d.
but conductive parts of unmated measuring circuit TERMINALS shall not be ACCESSIBLE.

e conductive parts of each unmated measuring cincuit TERMINAL which could become
ZARDOUS LIVE when the highest RATED voltage\lis applied to other measuring circpit

for TERMINALS with voltage RATING up &0\1 000V a.c. or 1500V d.c., the applicable
CLEARANCE and CREEPAGE DISTANCE of-Table 101 from the closest approach of the test

on

he
ng
jall
he

TERMINAL multiplied by,*,25 applied between the closest approach of the test finder
touching the external parts of the TERMINAL in the least favourable position and the other

EXAMPLE For@ 4-000 V a.c. r.m.s. RATED voltage, the test voltage is 5 000 V a.c. r.m.s. (7 070 V peak). The

CE

or



https://iecnorm.com/api/?name=b3a10e829cfd6646a9db06eaabd59435

IEC 61010-2-032:2019 © |IEC 2019 -17 -

Table 101 — CLEARANCES and CREEPAGE DISTANCES for measuring circuit TERMINALS
with HAZARDOUS LIVE conductive parts up to 1 000 V a.c. or 1 500 V d.c.

An
TE|

Cq
my
th

6.

Cq
TE

Voltage on conductive parts of TERMINAL CLEARANCE and CREEPAGE DISTANCE
Va.c.r.m.s.and V d.c. mm
> 30 <300 0,8
> 300 <600 1,0
> 600 <1000 2,6
TO000 X T500° Z,8
NOTE The values in this table are not applicable to voltages below HAZARDOUS LIVE voltages (seé
6.3.1 a)).
2  Only for d.c. voltage.

nex CC provides information regarding the recommended dimensionsof 4 mm "banan
RMINALS.

nformity is checked by inspection, by the determination\ of ACCESSIBLE parts,
basurement of the applicable CLEARANCES and CREEPAGE DISTANCES, and if applicable,
b voltage test of 6.8.

5.102 Specialized measuring circuit TERMINALS

mponents, sensors, and devices intended to be{conhnected to specialized measuring circ
RMINALS shall not be both ACCESSIBLE and HAZARDOUS LIVE, in either NORMAL CONDITION or

SINGLE-FAULT CONDITION, even when the highest RATED voltage is applied to any oth

mé

NG
fun

Cd

pasuring circuit TERMINAL.

TE These specialized TERMINALS include, but are not limited to, TERMINALS for semiconductor measur
ctions, capacitance measurements, and thermocouple sockets.

nformity is checked by inspection and measurement. Components, sensors, and devic|

inlended to be connected to specialized measuring circuit TERMINALS are connected. T|

mg
eX
TE|

a)
b)
c)
6.

basurements of 6.3 are:/made to establish that the levels of 6.3.1 and 6.3.2 are 1
ceeded when each of(the following voltages is applied to each other measuring circ
RMINAL, if applicable;

highest RATED.a.c. voltage at any RATED MAINS frequency;

highest RATEDd.c. voltage;

highest RATED a.c. voltage at the related maximum RATED measurement frequency.

f.1.3- \CREEPAGE DISTANCES

Ad

by
by

Liit
in
er

ng

es
he
ot
Uit

d\the following new paragraph after the third paragraph:

For HAND-HELD EQUIPMENT not powered from the MAINS or the measuring circuit, CREEPAGE
DISTANCES according to material group | are allowed to be used for other materials.

For TERMINALS of HAND-HELD EQUIPMENT intended to be connected only to a HAND-HELD probe
assembly complying with Part 031, CREEPAGE DISTANCES according to material group | are

all

owed to be used for the insulating material of the TERMINALS.

6.7.1.5 Requirements for insulation according to type of circuit

Replace the text with the following:

Requirements for insulation in particular types of circuits are specified as follows:
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a) in 6.7.2 for MAINS CIRCUITS of OVERVOLTAGE CATEGORY Il with a nominal supply voltage up
to 300 V;
NOTE 1 See Annex | for nominal voltages of MAINS supplies.

b) in 6.7.3 for secondary circuits separated from the circuits in a) only by means of a
transformer;

c) in Clause K.1 for MAINS CIRCUITS of OVERVOLTAGE CATEGORY Il or IV or for OVERVOLTAGE
CATEGORY Il over 300 V;

d) in Clause K.2 for secondary circuits separated from the circuits in ¢) only by means of a

4 £
aarrsturTiicTt,

e)|in Clause K.3 for circuits that have one or more of the following characteristics:

1) the maximum possible TRANSIENT OVERVOLTAGE is limited by the supply source |or
within the current sensor to a known level below the level assumed for the MAINS
CIRCUIT;

2) the maximum possible TRANSIENT OVERVOLTAGE is above the levelassumed for the
MAINS CIRCUIT;

3) the WORKING VOLTAGE is the sum of voltages from more than one'circuit, or is a mixed
voltage;

4) the WORKING VOLTAGE includes a recurring peak voltagethat may include a periodlic
non-sinusoidal waveform or a non-periodic waveform that-occurs with some regularity;

5) the WORKING VOLTAGE has a frequency above 30 kHZ;
6) the circuit is a measuring circuit where MEASUREMENT CATEGORIES do not apply.
f) |in Clause K.101 for measuring circuits RATED forMEASUREMENT CATEGORIES.

NQTE 2 These requirements are illustrated in the flowchart of Annex DD, Figure DD.1.

THe TRANSIENT OVERVOLTAGE level for the MAINS corresponds to the "required RATED impulse
voltage of equipment" value specified in Table 443.2 of IEC 60364-4-44:2007/AMD1:2015.

6.8.3.1 The a.c. voltage test

Réplace the first sentence with the following sentence:

THe voltage tester shall beycapable of maintaining the test voltage throughout the test within
+§ % of the specified value.

6.9 Constructional requirements for protection against electric shock

Add the following two new subclauses:

6.I.101 Protection against the HAZARDOUS LIVE conductor

6.9.101.1 Protection by a PROTECTIVE BARRIER

To reduce the RISK of the OPERATOR touching the HAZARDOUS LIVE conductor during clamping
or measurement, Type A current sensors shall have a PROTECTIVE BARRIER to warn the
OPERATOR of the limit of safe access. The PROTECTIVE BARRIER shall cover at least 50 % of the
perimeter, and shall at least extend along two opposite sides of the HAND-HELD part.

The CLEARANCE and CREEPAGE DISTANCE between HAZARDOUS LIVE parts and the PROTECTIVE
BARRIER shall meet the requirements for REINFORCED INSULATION for the RATING of the JAws.
Figure 102 gives an example of the CLEARANCE "d" from the PROTECTIVE BARRIER to the JAWS
and to the HAZARDOUS LIVE conductor.

Conformity is checked by inspection and measurement of CLEARANCES and CREEPAGE
DISTANCES.
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6.9.101.2 HAND-HELD or hand-manipulated parts
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a)

b)
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y
HAZARDOUS LIVE conductor
PROTECTIVE BARRIER

Distance between PROTECTIVE BARRIER and HAZARDOUS LIVE conductor

Figure 102 — CLEARANCE between the PROTECTIVE BARRIER
to the JAws and to the HAZARDOUS LIVE conductor

ND-HELD or hand-manipulated parts of Type A «Current sensors shall be separated

UBLE INSULATION or REINFORCED INSULATION from.the"parts of the JAWS which can be touch
an UNINSULATED CONDUCTOR, in open and in_closed position. If any conductive part of {
gnetic circuit can touch a conductor, it is_censidered to be held at the RATED voltage
rth of the JAwS.

W ENDS which have a wear indicator_shall provide at least DOUBLE INSULATION or REINFORC

en and in closed position_0Gsing the metal pin of 6.2.3 and determination of the ACCESSIB
ND-HELD or hand-manipulated parts, and,

if the current sensor is RATED for MEASUREMENT CATEGORIES, by measurement of t
applicable valties for CLEARANCES and CREEPAGE DISTANCES of K.101.2 and K.101.3, a
for solid insulation by the applicable tests of K.101.4;

if the current sensor is not RATED for MEASUREMENT CATEGORIES, by measurement of
applicable values for CLEARANCES and CREEPAGE DISTANCES of K.3.2 or K.3.3 and K.3
and-for solid insulation by the applicable tests of K.3.5.

TE{ The metal test pin simulates an UNINSULATED CONDUCTOR.

BULATION when new, and at least BASIC INSULATION when the wear indicator becomes visible.

nformity is checked by inspection, by determination of the touchable parts of the JAWS]i

py
ed
he
to

In addition to the metal pin, the outer surfaces of the ENCLOSURE of the JAWS are covered with
metal foil in open and in closed position during the test.

If the JAW ENDS of Type A current sensors RATED for MEASUREMENT CATEGORIES Ill and 1V,
include a wear indicator, measurement and tests are done both before and after the JAW ENDS
abrasion test of 8.101 and the JAW impact test of 8.102, if applicable.

If the JAW ENDS do not include a wear indicator, measurement and tests are done after the JAW
ENDS abrasion test of 8.101 and the JAW impact test of 8.102, if applicable.
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6.9.102 Input/output circuits

Input/output circuits of Type A, Type B and Type C current sensors shall be separated by
DOUBLE INSULATION Oor REINFORCED INSULATION from the parts of the JAws which can be touched
by an UNINSULATED CONDUCTOR, in open and in closed position. If any conductive part of the
magnetic circuit can touch a conductor, it is considered to be held at the RATED voltage to
earth of the JAws.

JAW ENDS which have a wear indicator shall provide at least DOUBLE INSULATION or REINFORCED
INSULATION when new, and at least BASIC INSULATION when the wear indicator becomes visible.

Canformity is checked by inspection, by determination of the touchable parts of the JAWS|in
oplen and in closed position using the metal pin of 6.2.3, and,

a)| if the current sensor is RATED for MEASUREMENT CATEGORIES, by measurement of the
applicable values for CLEARANCES and CREEPAGE DISTANCES of K.101.2 and K.101.3, aphd
for solid insulation by the applicable tests of K.101.4;

b)| if the current sensor is not RATED for MEASUREMENT CATEGORIES, by .measurement of the
applicable values for CLEARANCES and CREEPAGE DISTANCES of K.3.2 or K.3.3 and K.3|4,
and for solid insulation by the applicable tests of K.3.5.

NQTE The metal test pin simulates an UNINSULATED CONDUCTOR.

Inladdition to the metal pin, the outer surfaces of the ENCLOSURE of the JAWS are covered wjth
metal foil in open and in closed position.

If the JAW ENDS include a wear indicator, measurement and tests are done both before apd
after the JAW ENDS abrasion test of 8.101 and the‘JAW impact test of 8.102, if applicable.

If the JAW ENDS do not include a wear indicator, measurement and tests are done after the JAW
ENDS abrasion test of 8.101 and the JAW jmpact test of 8.102, if applicable.

Add the following new subclause:

6.101 Output circuit leads
6.101.1 General

THe outer surfaces of output circuit leads of current sensors can easily touch HAZARDOUS LIVE
parts of the installation under test. The inner conductors of output circuit leads of currgnt
sejnsors can alse_be held at a HAZARDOUS LIVE voltage when connected to measuring |or
control equipment (wattmeter, power quality analyser, etc.).

6.101.2. Connection to the current sensor ENCLOSURE body

THe‘mated TERMINALS located at the current sensor ENCLOSURE body and/or the leads shall
have—DOUBLEINSHEATION—Or REINFORCEDINSULATIONDetween—theirouter—sturfaces—and—their

conductors.

For Type A, Type B and Type C current sensors, the insulation of the output circuit leads and
the mated TERMINALS is based on the requirements of Clause K.101 for the higher of the
voltage RATING and the MEASUREMENT CATEGORY RATING of the JAWS or this RATING of the
output circuit but not less than 300 V in MEASUREMENT CATEGORY II.

For Type D current sensors, the insulation of the output circuit leads and of the mated
TERMINALS is based on the requirements of Clause K.101 for 300V in MEASUREMENT
CATEGORY II.
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Conformity is checked by inspection, by measurement of the applicable values of CLEARANCES
and CREEPAGE DISTANCES of K.101.2 and by the applicable tests of K.101.4 for solid insulation.

6.101.3 Connection to measuring or control equipment

The manufacturer shall assign a voltage value and specify if a MEASUREMENT CATEGORY is
RATED for this connection.

No minimum voltage RATINGS are required by this document for the current sensor TERMINALS
dedicated for connection to measuring or control equipment.

THe unmated TERMINALS shall comply with the requirements of 101.2.

If the current sensor has been designed for use only with a specific model of eguipment, the
cufrrent sensor TERMINAL RATING shall be consistent with the TERMINAL RATING (0f-this specific
measuring or control equipment.

Canformity is checked as specified in 101.2, by inspection, and,

a)| if the current sensor is RATED for MEASUREMENT CATEGORIES, by measurement of the
applicable values for CLEARANCES and CREEPAGE DISTANCES'of K.101.2 and K.101.3, apd
for solid insulation by the applicable tests of K.101.4;

b)| if the current sensor is not RATED for MEASUREMENT CATEGORIES, by measurement of the
applicable values for CLEARANCES and CREEPAGE DISTANCES of K.3.2 or K.3.3 and K.3|4,
and for solid insulation by the applicable tests of/K.3.5.

7 | Protection against mechanical HAZARDS

THis clause of Part 1 is applicable.

8 | Resistance to mechanical stresses
This clause of Part 1 is applicable except as follows:
Add the following four new_subclauses:

8.101 JAw ENDs abrasion test

When current_sensors are applied to or removed from conductors, their JAW ENDS can pe
supbmitted te abrasion, in particular when the conductor is a busbar. These current sensqrs
shiall be designed to be safe after the following JAW ENDS abrasion test, performed to simulgte
th¢ wear of the JAwWS during insertion and removal. This requirement is applicable only |to
Type’A~-and Type B current sensors RATED for MEASUREMENT CATEGORIES |Il and IV. Curregnt
sensofs with a sliding JAW, current sensors with fork-style JAWS and flexible current sensgrs
are not concerned by 8.101.

JAW ENDS can have a wear indicator to view the limit of use after abrasion. A wear indicator is
a feature with a contrasting colour designed to be not visible until a limit has been reached.

One unconditioned sample of the current sensor in NORMAL CONDITION and one preconditioned
sample of the current sensor that has been conditioned as specified in 10.5.2 a) are treated
as follows.

A plate is prepared consisting of a rigid material, covered on both sides by emery cloth. The
plate is a minimum of 50 mm by 450 mm, with a thickness not exceeding 2 mm. The emery
cloth shall be No. 120 grit, with aluminium oxide abrasive bound in an enclosed coating and
with a cloth backing.
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With the JAwWs open, the samples are positioned as shown in Figure 103 and then the JAWS
are closed.

The samples are moved along the plate over a distance of 200 mm, or a lesser amount if
restricted by the design, for 50 cycles — one cycle consisting of one forward and one reverse
movement — so as to abrade the closing point of the JAWS (see Figure 103). If the insulation of
the JAW ENDS has a wear indicator, the test is terminated if the wear indicator becomes visible
before 50 cycles are completed. The emery cloth is replaced after each sample has been
treated.

200 mm

IEC
Figure 103 — Abrasion test of the JAW ENDS

After the abrasion test, the samples of current sensor are“-submitted to the conformyjty
statement of 6.9.101.2 and 6.9.102.

8.102 Jaw impact test

When current sensors are applied to or removed frem conductors, they can hit them and pe
damaged, in particular when the conductor is. a busbar. These current sensors shall pe
designed to be safe after the following JAwW impact test, performed to simulate the stress of the
JAWS during insertion. This requirement is applicable only to Type A current sensors RATED for
MHASUREMENT CATEGORIES Il and 1V, exeept for flexible current sensors. The normal energy
prptection level required for impact is ffom Table 102.

THe test is carried out on one sample of current sensor. The sample is tested according|to
IEIC 60068-2-75 either by Eha_(pendulum hammer) test, Ehb (spring hammer) test or Efc
(vertical hammer) test with\an energy level determined from Table 102 according to the
current sensor mass.

Table 102 — Energy level for JAW impact test

Current sensor mass Energy level IK code
(IEC 62262)
kg J
<0,5 1 IK06
>0,56<1 2 IKO7
> 1 5 IKO8

The sample is cooled to the minimum RATED ambient temperature for at least 4 h, and then
tested within 3 min. The sample is held firmly against a rigid support and opened as far as
possible. Three points are tested, two of these are on the outer surfaces of the JAWS close to
the JAwW ENDS, and the third point is the inner surface of the sensor directly opposite the
opening (see Figure 104). The number of impacts is one per point.
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Figure 104 — Impact points for JAW impact test

fer the JAW impact test, the sample of current sensor is returnéd to a reference te
mperature (see 4.3.1) and submitted to the conformity statementof'6.9.101.2 and 6.9.102

03 Pressure test at high temperature for insulation of flexible current sensors

bxible cords used for the JAw of a flexible current sensor shall not cause a HAZARD wh
bjected to mechanical stress likely to occur in NORMAL USE. To achieve this requireme
xible cords shall be designed to be safe aftersthe following pressure test, performed
hulate the stress of the flexible cords during usé’

bXible cords can have a wear indicator to_view the limit of use. A wear indicator is a featy
h a contrasting colour designed to be not-visible until a limit of wear has been reached.

bxible cords shall provide at least.DBOUBLE INSULATION or REINFORCED INSULATION when ne
addition, they shall meet the following:

If they do not have a wear indicator, they shall provide at least DOUBLE INSULATION
REINFORCED INSULATION-after typical lifetime wear.

If they have a wear indicator, they shall provide at least BASIC INSULATION when the we
indicator becomes\visible.

nformity is checked by the following tests:

ree samples of the flexible cord are tested. Each sample is taken from a flexible curre
nsor having a length of 150 mm to 300 mm. The length of each sample is 50 mm
0 mim,

St

en
nt,
to

W.

or

ar

nt
to

The indentation device is shown in Figure 105, and consists of a rectangular blade with an
edge 0,70 mm + 0,01 mm wide, which can be pressed against the sample. Each sample is
placed in the position shown in Figure 105. A flat flexible cord without a sheath is laid on its
flat side. Samples are fixed on the support in such a manner that they do not curve under the
pressure of the blade. The force is applied in a direction perpendicular to the axis of the

Sa

mple; the blade is also perpendicular to the axis of the sample.
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Figure 105 — Indentation device
e compressing force F which is exerted’ by the blade upon the sample is given by {

rmula:

F=0,6xV(2xdxe-e?)

ere:

is in newtons

is the mean value of the thickness of the insulation of the sample
is the mean value of the outer diameter of the sample

hnd d are both expressed in millimetres, to one decimal place, and measured on a thin sl
t from the.end of the test piece.

e test is carried out in air (i.e. in an air oven). The temperature of the air is maintain

ed

CO|

ntindously at a temperature of minimum 105 °C. The loaded samples are kept in the te

b St

position for 4 h. Following this, the samples are rapidly cooled; cooling may be carried out by
spraying the samples with cold water on the spot where the blade is pressing. The samples
are removed from the apparatus when they have cooled to a temperature where recovery of
the insulation no longer occurs. The samples are then cooled further by immersion in cold
water.

After this treatment, each sample of flexible cord is checked as specified by the applicable
tests of K.101.4 (without humidity preconditioning) if they are RATED for MEASUREMENT
CATEGORIES, or by the applicable tests of K.3.5 (without humidity preconditioning) if they are
not RATED for MEASUREMENT CATEGORIES.
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The voltage is applied between the internal conductors of the flexible cord and metal foil
wrapped around the outer cord jacket. The BASIC INSULATION test voltage values are used if
the contrasting colour of the wear indicator is visible. Otherwise, the REINFORCED INSULATION
test voltage values are used.

8.104 Pull test for endcaps of flexible current sensors

The endcaps of a flexible cord used for the JAw of the flexible current sensor shall be securely
fixed, so that they withstand any forces likely to occur in NORMAL USE.

Cd

4
ax

moved more than 2 mm. If the insulation has moved more than 2 mm, then the pull
repeated 15 more times with a duration of 15 s each time.

After the last pull:

a)

b)

9

nformity is checked by inspection and the following test on each endcap.

th the endcap clamped so that it cannot move, the flexible cord is subjected to, a. stea
ial pull force according to Table 103 for 1 min. After the pull, the insulation shall-not ha

the insulation shall not have moved more than 1 mm above the.displacement from the fi
pull if it is subjected to 16 pulls;

CLEARANCES and CREEPAGE DISTANCES shall not have been reduced below the applical
values for REINFORCED INSULATION defined in K.101.2 and~K.101.3 if the current sensor
RATED for MEASUREMENT CATEGORIES, or shall not have been reduced below the applicak
values given in K.3.2 or K.3.3 and K.3.4 if,the current sensor is not RATED
MEASUREMENT CATEGORIES; and

the current sensor shall pass the applicable\{ests for REINFORCED INSULATION defined|i

K.101.4 (without humidity preconditioning)if it is RATED for MEASUREMENT CATEGORIES,
the applicable tests of K.3.5 (without_humidity preconditioning) if it is not RATED
MEASUREMENT CATEGORIES.

Table 103 — Pull forces for endcaps of flexible current sensors

Maximum diameter of{the flexible cord Pull force
mm N
<5 50
10 75
220 100
Linear interpolation is allowed.

Protection against the spread of fire

y
ve
is

-~

rst

is
le
for

or

X

or

This clause of Part 1 is applicable.

10 Equipment temperature limits and resistance to heat

This clause of Part 1 is applicable except as follows:

10.5 Resistance to heat

Add the following new subclause:
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.5.101 Resistance to heat of current sensors

19

The insulating material of JAWS surrounding a magnetic material which can overheat shall

ha

ve adequate resistance to heat.

Conformity is checked by examination of material data. For rigid insulating materials, if the
material data is not conclusive, one of the following tests is performed.

a) A sample of the insulating material, at least 2,5 mm thick, is subjected to a ball-pressure

test using the test apparatus in Figure 14. The test is made in a heating cabinet at t

he

b)
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terriperatare rrreasured ds 5peciriea 10101 =2 C, O atl TUO U T2 U, WHICHTEever
higher. The part to be tested is supported so that its upper surface is horizontal, and->{
spherical part of the apparatus is pressed against this surface with a force of 20/N.VAf

temperature by immersion in cold water. The diameter of the impression caused by f
ball shall not exceed 2 mm.

NOTE 1 If necessary, the required thickness can be obtained by using two or more sections of the part.

NOTE 2 See IEC 60695-10-2 for more information about this test.

The Vicat softening test of ISO 306, method A120. The Vicat softening temperature sh
be at least 105 °C.

d the following new subclause:

.101 Other temperatures of current sensors

bst current sensors depend on inductive connéction to the circuit being measured. T

bjhaviour of the measuring circuit will, in these_cases, depend on the frequency of the signal
being measured. When the current sensor jssused to measure currents at high frequengy,

t exceed the values of Table 200 when the current sensor measures the maximum current
p frequency which causes the highest temperature.

TE The PROTECTIVE BARRIER of the current sensor (see 6.9.101.1) is not considered to provide a protect
hinst burns.

nformity is checked by measurement as specified in 10.4.

Protection against HAZARDS from fluids and solid foreign objects

is¢clatse of Part 1 is applicable.

is
he
er

1 h the apparatus is removed and the sample is cooled within 10 s to approximately room

he

he

culating currents could cause significant-heating within the magnetic circuit of the currgnt
nsor.
a HAZARD could be caused by excessive temperature, easily touched surfaces shall not

ceed the values of Table 19 and the temperature of the insulating material of windings shfll

at

12 Protection against radiation, including laser sources, and against sonic and

ultrasonic pressure

This clause of Part 1 is applicable.

13 Protection against liberated gases and substances, explosion and implosion

This clause of Part 1 is applicable.
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14 Components and subassemblies

Th

is clause of Part 1 is applicable except as follows:

Add the following two new subclauses:

14

If
MA

Cq

impulse voltage of Table 104, spaced up to 1 min apart, from a hybrid impulse‘geherator (s
IEIC 61180). The generator produces an open-circuit voltage waveform of A4,2/50 us, a sho
cuit current waveform of 8/20 us, with an output impedance (peak ‘Open-circuit voltage
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.101 Circuits used to limit TRANSIENT OVERVOLTAGE in measuring circuits used
measure MAINS

nformity is checked by applying five positive and five negative impulses with the applical

ided by peak short-circuit current) of 2 Q for MEASUREMENT CATEGORIES Il and IV or 12
" MEASUREMENT CATEGORY Il. Resistance may be added in series)if needed to raise t
pedance.

mbination with the MAINS voltage between each pair of {ERMINALS used to measure MAI
ere voltage-limiting devices are present.

e MAINS voltage is the maximum RATED line-to-néuiral voltage of the MAINS being measure
r measuring circuits RATED for MAINS line-to-neutral voltages above 400 V a.c. r.m.s. or d.
b test may be performed with an available voltage source that has a line-to-neutral volta
at least 400 V a.c. r.rm.s. or d.c. The voltage source does not, in this case, need to mat
b measuring circuit RATING, but circuits(RATED for a.c. shall be tested with an a.c. sourg
d circuits RATED for d.c. shall be tested with a d.c. source.

TE 1 The impulses are synchronized with the MAINS voltage phase, timed to occur at the peak of the MA
tage and to be of the same polarity, with a phase tolerance of +10° (see IEC 61180).

TE 2 This test can be extremely hazardous. Explosion shields and other provisions can be used to prof|
sonnel performing the test.

HAZARD shall arise:\The overvoltage limiting devices shall not rupture or overheat duri
b test. Tripping the circuit breaker of the MAINS installation is an indication of failure. If {
sults of the test.are questionable or inconclusive, the test is to be repeated two more time

INS, the overvoltage limiting component or circuit shall have adequate strength to limit-like
TRIANSIENT OVERVOLTAGES.

e test voltage is applied while the circuit is operating under conditions of NORMAL USE,|i

to
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ge
ch
el

NS

ng
he

-

D.



https://iecnorm.com/api/?name=b3a10e829cfd6646a9db06eaabd59435

- 28 — IEC 61010-2-032:2019 © |IEC 2019

Table 104 — Impulse voltages

Nominal a.c. r.m.s line- Impulse voltage
to-neutral or d.c.
voltage of MAINS being V peak
measured
MEASUREMENT MEASUREMENT MEASUREMENT
\Y CATEGORY Il CATEGORY llI CATEGORY IV
<50 500 800 1 500
>50 <100 800 1500 2 500
>100 <150 1 500 2 500 4 000
> 150 <300 2 500 4 000 6 000
> 300 <600 4 000 6 000 8 000
> 600 <1000 6 000 8 000 12 000
>1000 <1500 8 000 10 000 15 000
>1 500 <2000 12 000 15 000 18000
>2 000 <3000 15 000 18 000 207000
Values over 1 000 V are from IEC TS 62993:2017, Table 1.

14.102 Probe assemblies and accessories

Prpbe assemblies and accessories within the scope” of IEC 61010-031, shall meet the
requirements thereof.

Canformity is checked by inspection.

-
3, ]

Protection by interlocks

THis clause of Part 1 is applicable,

1§ HAZzZARDS resulting from application

This clause of Part 1«istapplicable.

17 RISK assessment

THis clause-of Part 1 is applicable.

Add\the following new Clauses 101 and 102:

101 Measuring circuits
101.1 General

The current sensor shall provide protection against HAZARDS resulting from NORMAL USE and
REASONABLY FORESEEABLE MISUSE of measuring circuits, as specified below.

a) If a HAZARD could result, a current measuring circuit shall not interrupt the circuit being
measured during range changing, or during the use of current sensors with an internal
current transformer (see 101.2).
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b)

c)

d)

An electrical quantity that is within specification for any TERMINAL shall not cause a HAZARD
when it is applied to that TERMINAL or to any other compatible TERMINAL, with the range
and function settings set in any possible manner (see 101.3).

Any interconnection between the current sensor and other devices or accessories
intended to be used with the current sensor shall not cause a HAZARD even if the
documentation or markings prohibit the interconnection while the current sensor is used
for measurement purposes (see 6.6).

A TEMPORARY OVERVOLTAGE or a TRANSIENT OVERVOLTAGE applied on the measuring

circuits' TERMINALS in a voltage measurement function shall not cause a HAZARD

(ecoa- 101 4\

e)
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Other HAZARDS that could result from REASONABLY FORESEEABLE MISUSE shall be address
by RISk assessment (see Clauses 16 and 17).

nformity is checked as specified in 6.6, Clause 16, Clause 17, 101.2, 101.3 and 101.4,
plicable.

1.2 Current sensor with an internal current transformer

a high voltage could be generated by an open-circuit condition,éfythe output circuit, a
Itage above the levels of 6.3.2 shall not be ACCESSIBLE.

nformity is checked by inspection of the output circuit TERMINALS or connector and, in ca
doubt, by measurement of the output circuit voltage whén the output circuit is interrupt

ed

se
ed

while the current sensor is operating at the RATED curreht of the JAWS. The output circpit
voltage is measured as specified in 6.3.2.

101.3 Protection against mismatches of inputs and ranges

101.3.1 General

In[NORMAL CONDITION and in cases of REASONABLY FORESEEABLE MISUSE, no HAZARD shall arise
when the highest RATED voltage or cdrrent of a measuring circuit TERMINAL is applied to that
TERMINAL or to any other compatible TERMINAL, with any combination of function and ranpe
sefttings.

NQTE Mismatches of inputs_anhd- ranges are examples of REASONABLY FORESEEABLE MISUSE, even if the

do
to
an

TH
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tumentation or markings prohibit such mismatch. A typical example is inadvertent connection of a high voltg
h measuring input intended for current or resistance. Possible HAZARDS include electric shock, burns, fire, arc
i explosion.

RMINALS that dre clearly not of similar types and that will not retain the connectors of t
bbe or accessory do not need to be tested and TERMINALS that can only be accessed by u
a TOOL da_not need to meet the requirement of 101.3.1.

e current sensor shall provide protection against these HAZARDS. One of the followi
Chhiques shall be used.

ge
ng

a) Use of a certified overcurrent protection device to interrupt short-circuit currents before a

HAZARD arises. In this case, the requirements and test of 101.3.2 apply.

b) Use of an uncertified current limitation device, an impedance, or a combination of both to
prevent the HAZARD from arising. In this case, the requirements and tests of 101.3.3 apply.

Conformity is checked by inspection, evaluation of the design of the current sensor, and as

Sp

10

ecified in 101.3.2 and 101.3.3, as applicable.

1.3.2 Protection by a certified overcurrent protection device

An overcurrent protection device is considered suitable if it is certified by an independent
laboratory and if all of the following requirements are met.
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The a.c. and d.c. RATED voltages of the overcurrent protection device shall be at least as
high as, respectively, the highest a.c. and d.c. RATED voltages of any measuring circuit
TERMINAL on the current sensor.

The RATED time-current characteristic (speed) of the overcurrent protection device shall be
such that no HAZARD will result from any possible combination of RATED input voltages,

TERMINALS, and range selection.

NOTE In practice, downstream circuit elements such as components and printed wiring board traces are

selected to be able to withstand the energy that the overcurrent protection device will let through.

The a.c. and d.c. RATED breaking capacities of the overcurrent protection device sh
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exceed, respectively, the possible a.c. and d.c. short-circuit currents.

The possible a.c. and d.c. short-circuit currents shall be calculated as the highest RAT
voltages for any TERMINAL divided by the impedance of the overcurreni-protect

For MEASUREMENT CATEGORIES Il and lll, the possible a.c. short-circuit current does n
need to exceed the applicable values of Table AA.1.

ditionally, spacings surrounding the overcurrent protection device in the current sensor a
lowing the protection device in the measuring circuit shall be sufficiently large to preve
cing after the protection device opens.

nformity is checked by inspection of the RATING of the overcurrent protection device and
p following test.

fhe protection device is a fuse, it is replaced withzan-open-circuited fuse. If the protecti
vice is a circuit-breaker, it is set to its open pdsition. A voltage of two times the highg
TED voltage for any TERMINAL is applied to the TERMINALS of the overcurrent-protect
basuring circuit for 1 min. During and after the test, no damage to the current sensor sh
cur.

1.3.3 Protection by uncertified current limitation devices or by impedances

vices used for current limitation\'shall be capable of safely withstanding, dissipating,

inferrupting the energy that will.fesult from the application of the maximum RATED voltage

an
Mi

An

a)

y compatible TERMINAL in NORMAL CONDITION and in the case of REASONABLY FORESEEAB
SBUSE.

impedance used forlimitation of current shall be one or more of the following.

An appropriate single component which is constructed, selected, and tested so that safg
and reliability for protection against relevant HAZARDS is assured. In particular, t
component'shall:

1) be\RATED for the maximum voltage that may be present in NORMAL CONDITION or duri
the REASONABLY FORESEEABLE MISUSE event;

measuring circuit, taking the impedance of the test leads specified in 101.3.4 into-account.
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2)/if a resistor, be RATED for twice the power or energy dissipation that may result

b)

NORMAL CONDITION or from the REASONABLY FORESEEABLE MISUSE event;

3) meet the applicable CLEARANCE and CREEPAGE DISTANCE requirements of Annex K for

BASIC INSULATION between its terminations.
A combination of components which shall:

1) withstand the maximum voltage that may be present in NORMAL CONDITION or during t
REASONABLY FORESEEABLE MISUSE event;

he

2) be able to dissipate the power or energy that may result in NORMAL CONDITION or from

the REASONABLY FORESEEABLE MISUSE event;

3) meet the applicable CLEARANCE and CREEPAGE DISTANCE requirements of Annex K for

BASIC INSULATION between the terminations of the combination of components.


https://iecnorm.com/api/?name=b3a10e829cfd6646a9db06eaabd59435

IEC 61010-2-032:2019 © |IEC 2019 -31-

NOTE 1 The CLEARANCES and CREEPAGE DISTANCES take into account the WORKING VOLTAGE across each
insulation.

Conformity is checked by inspection and the following test, performed three times on the
same unit of current sensor. If the test results in heating of any component, the current sensor
is allowed to cool before the test is repeated. If a device used for current limitation is
damaged, it is replaced before the test is repeated.

The possible a.c. and d.c. short-circuit currents are calculated as the highest RATED voltage
for any TERMINAL divided by the impedance of the current-limited measuring circuit, taking the
impedance-of-the testleads epar\iﬁnrl in101.3.4 into account—Eor MEASUREMENT CATEGORIES /]

and 11, the possible a.c. short-circuit current should not exceed the values in Table AA.1.

A |voltage equal to the highest RATED voltage for any TERMINAL is applied between the
TERMINALS of the measuring circuit for 1 min. The source of the test voltage shall\be able|to
ddliver a current of at least the possible a.c. or d.c. short-circuit current as applicable. If the
fuhction or range controls have any effect on the electrical characteristics of the input circyit,
the test is repeated with the function or range controls in every combination of positions,
in¢luding during the change of function or range. During the test, the woltage output of the
source is measured. If the source voltage decreases by more than 20~% for more than 10 njs,
the test is considered inconclusive and is repeated with a lower impedance source.

Dyring and after the test, no HAZARD shall arise, nor shall-there be any evidence of fite,
arging, explosion, or damage to current limitation devices, impedances or any compongnt
infended to provide protection against electric shock,“heat, arc or fire, including the
ENCLOSURE and traces on the printed wiring board.

NQTE 2 This test can be extremely hazardous. Explosion, shields and other provisions can be used to protect
pefsonnel performing the test.

101.3.4 Test leads for the tests of 101.3:2 and 101.3.3

THe tests of 101.3.2 and 101.3.3 shall.\be performed with all test leads that are specified |or
sujpplied by the manufacturer for useZwith the current sensor and if the manufacturer has not
specified the test leads, the tests ‘shall be performed with test leads that meet the followipg
splecifications:

a)| length = 1,0 m;

b)| cross section of the conductor = 1,5 mm?, stranded copper wire;

NOTE A conductgr with a 16 AWG (American Wire Gauge) cross section is acceptable.

c)| connector compatible with the measuring circuit TERMINALS;

d)| connection™to the test voltage source via a bare wire into suitable screw TERMINALS |or
thimble connectors (twist-on wire connectors) or equivalent means of providing| a
low-impedance connection;

e)| arranged as straight as possible.

Test leads built to these specifications will have a d.c. resistance of about 15 mQ each, or
30 mQ per pair. For the purposes of calculation of possible fault current in 101.3.2 and
101.3.3, the value of 30 mQ can be used for these test leads.

If the manufacturer-supplied test leads are permanently connected to the current sensor, then
the attached test leads supplied by the manufacturer shall be used without modification.

101.4 Protection against MAINS overvoltages

To ensure protection against arc flash or fire, measuring circuits RATED for measuring MAINS
voltages shall have minimum CLEARANCES and CREEPAGE DISTANCES equivalent to BASIC
INSULATION between MAINS-connected conductive parts of opposite polarity.
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Conformity is checked by inspection and measurement.

In addition, the measuring circuit TERMINALS of a voltage measuring circuit that are RATED for
MEASUREMENT CATEGORIES Ill or IV shall withstand the applicable TRANSIENT OVERVOLTAGE with
the voltage measurement function selectors set for the proper function and range, without
damage which could cause a HAZARD.

Conformity is checked by the following impulse voltage test using the applicable impulse
voltage of Table 104.

The impulse voltage is applied between each pair of TERMINALS RATED for MEASUREMENT
CATEGORY Il or IV. The impulse voltage test shall be conducted for five impulses_of.each
padlarity spaced up to 1 min apart, from a hybrid impulse generator (see IEC 61180). The
generator produces an open-circuit voltage waveform of 1,2/50 us, a short-circuit currgnt
wagveform of 8/20 us, with an output impedance (peak open-circuit voltage divided by pejak
short-circuit current) of 2 ©Q for MEASUREMENT CATEGORIES [l and IV. Resistance may be
added in series if needed to raise the impedance.

The impulse voltage is applied while the circuit is working under conditions of NORMAL USE,|in
combination with the MAINS voltage.

THe MAINS voltage used for the test is the maximum RATED lifierto-neutral voltage of the MAINS
bding measured. For measuring circuits RATED for MAINS line+~to-neutral voltages above 400 V
a.¢. r.m.s. or d.c., the test may be performed with an ayailable MAINS voltage source that has
a [ine-to-neutral voltage of at least 400 V a.c. r.m.sz,or’'d.c. The MAINS voltage source doges
ndt, in this case, need to match the measuring circuit RATING, but circuits RATED for a.c. |or
a.¢. plus d.c. shall be tested with an a.c. source, and circuits RATED for d.c. only shall pe
tested with a d.c. source.

NQTE 1 The impulses are synchronized with the(MAINS voltage phase, timed to occur at the peak of the MA|NS
voftage, and to be of the same polarity, with a phase tolerance of +10° (see IEC 61180).

NQTE 2 This test can be extremely hazardous. Explosion shields and other provisions can be used to protect
pefsonnel performing the test.

When verifying CLEARANCESwithin the current sensor by an impulse voltage test, it|is
nelcessary to ensure that théspecified impulse voltage appears at the CLEARANCE.

ThHe wave shape of each impulse shall be observed (see Note 3). Distortions of the impulse
voltage which do_not change from impulse to impulse may be caused by operation of gn
oviervoltage limjting device and do not indicate a (partial) breakdown of solid insulation.

Ng HAzARDP~Shall arise. No flashover of CLEARANCES or breakdown of solid insulation shall
occur during the test, but partial discharges are allowed. Partial discharge will be indicated py
a steplin‘the resulting wave shape which will occur earlier in successive impulses. Breakdown
or] the first impulse may either indicate a complete failure of the insulation system or the
operatiom of overvoltage fimiting devices I the currernt Sensors. 1 overvoltage finmmiting devices
are present, they shall not rupture or overheat during the test. Tripping the circuit breaker of
the MAINS installation is an indication of failure. If the results of the test are questionable or
inconclusive, the test is to be repeated two more times.

NOTE 3 Partial discharges in voids can lead to partial notches of extremely short durations in the wave shape
which can be repeated in the course of an impulse.

102 Prevention of HAZARD from arc flash and short-circuits
102.1 General

When a current sensor temporarily bridges two high-energy conductors, it may cause a short-
circuit, resulting in high current flow through the current sensor. The current sensor may
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become hot, or may melt. This may cause burns to an OPERATOR or a bystander near the
current sensor.

If contact is broken (by OPERATOR action, melting, or other event) while current is flowing
through the current sensor, arcing may occur. The arcing will ionize the air in the vicinity of
the arc, permitting continued current flow in the vicinity of the current sensor. If there is
sufficient available energy, then the ionization of the air will continue to spread and the flow of
current through the air continues to increase. The result is an arc flash, which is similar to an
explosion, and can cause injury or death to an OPERATOR or a bystander.
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T3
pr
op

EX
prd

e current sensor shall be constructed to mitigate the RISk of arc flash and short-circuits.

d 102.3 are done after the JAW ENDS abrasion test of 8.101, if applicable.

2.2 Protection against short-circuits during clamping

pe A and Type B current sensors shall have additional protection cagainst a short-circ

is requirement is not applicable to Type A current sensors with ferk-style JAWS which do 1
mp the conductors or the busbars.

r the purposes of this document, it is assumed that a single JAw END is not able to sho
cuit two separated conductors in an electric installation. The maximum voltage between t
INSULATED CONDUCTORS which could be short-circuited during clamping is considered to
ual to or lower than the line-to-line voltage ef'the distribution system for which the currg
nsor is RATED.

nformity is checked by inspection_and, if applicable, by the a.c. test of 6.8.3.1 with
ration of at least 1 min or, for d.c.«current sensors, the 1 min d.c. test of 6.8.3.2 using

ble 105 up to and including the-highest RATED voltage of the JAWS, while each specified te
bbe of Figure 106 and of-Table 105 for the considered voltage is inserted into the J
ening as shown in Figure~107.

IAMPLE If the RATED«\Qltage of the JAWS is 450 V, then the tests are performed with a 6 mm probe, a 10
be, and a 15 mm probe.

nformity is checked as specified in 102.2 and 102.3. All measurements and tests of 102.

TE Examples of protective measures are shrouds, PROTECTIVE BARRIERS, covers, or distances on the oppogi
sides of the JAW ENDS.
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e bl 3
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Non-conductive base material (1,

Conductive surface material ,Q(b

Test lead wires fl/

Diameter of conductive surface material '\Q

Overall thickness of test probe %\Q

Figure 106 — Test probe to check protectionQ/Eginst short-circuits
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Table 105 — Thickness of the test probe of Figure 106 and test voltages

RATED a.c. r.m.s. or d.c Thickness X Test voltage ©
voltage of the JAwWS of the test probe 2 1 min a.c. test 1 min d.c. test
v mm Vr.m.s. Vd.c.
<150 6 350 500
> 150 <300 10 650 920
> 300 <600 15 1 300 1 850
> 600 <1000 25 2 200 3100
>1000 <1500 25 3000 4 250
> 1500 <2000 25 3750 5 300
> 2000 <3000 25 5250 7400
a If the JAWS do not open to the appropriate dimension, the probe thickness will equalthe maximum JAW
opening.
bl The values for the test voltage apply to tests performed at 2 000 m. For other/test site altitudes, the
corrections of Table 10 are applied.
102.3 Protection against short-circuits in closed position
In|closed position, JAws of Type A, Type B, and Type C.eurrent sensors shall have BAgIC
INJULATION between the outer surface of the ENCLOSUREyof the JAWS and all conductive pafts
in¢luding small metal parts such as screws or rivets,‘except the JAw ENDS. This requirement|is
al$o applicable to Type A current sensors with,fork-style JAwsS, by assimilating the rigid
ENCLOSURE of the JAWS without the JAW ENDS being in a closed position.
Cgnductive parts of the JAW ENDS shall not be ACCESSIBLE in closed position.
Canformity is checked by inspectionsby the tests of K.101.4 for solid insulation and by the
ddtermination of whether the JAW ENDS are ACCESSIBLE in closed position in accordance wjth
6.P2. For the voltage tests, insulated outer surfaces of the ENCLOSURE of the JAWS are covergd
with metal foil everywhere except around the JAW ENDS. The distance from the foil to the JAw

EN

DS is the applicable CLEARANCE.
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Annexes

All annexes of Part 1 are applicable except as follows.

Annex D
(normative)

Parts between which insulation requirements are specified
(see 6.4 and 6.5.3)

Replace the title of Annex D with the following title:

Annex D
(normative)

Parts between which insulation requirements are specified
(see 6.4, 6.5.3, 6.9.101 and 6.101)

Add the following new paragraph, figure and table at the end of Anhnex D.

Figure D.101 and Table D.101 show parts of current sefsors between which insulation
required as specified.

3
]
5 g
- 2
~—
IEC
Kely
1 HAZARDOUS LIVE UNINSULATED CONDUCTOR within the JAWS or near the JAWS
2 Input/output circuit 3 HAND-HELD or hand-manipulated parts
4 Magnetic circuit 5 JAW END
6 JAW ENCLOSURE 7 PROTECTIVE BARRIER

Figure D.101 — Parts of current sensors (see also Table D.101)

-~

iS
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Table D.101 - Insulation requirements for current sensors

Current Insulation between parts
sensor 1 and 2 1and3 | 1and4? | 2and3® | 2and5 | 2and6® | 3and5 | 4and6
Type A D D B D D D D B
Type B D - B D D D - B
Type C D - B D - D - B
Type D NA NA NA D B D - -
Ngmbers in the second row refer to those of Figure D.101 parts.
THe following symbols are used to indicate:
- norequirement
B  BASIC INSULATION is required
D  DOUBLE INSULATION or REINFORCED INSULATION is required
NA not applicable

Only in closed position.

Parts 3 and 6 are parts of the current sensor ENCLOSURE (see also Figures D.2 c) and D.2 d)).
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Annex F
(normative)

Routine tests

1 General

Replace the first sentence with the following text:

19
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current sensors produced that have both HAZARDOUS LIVE parts and ACCESSIBLE conducti
rts.

T}e manufacturer shall perform the tests of Clauses F.2 to F.4 and Clause F.101 on 100.%

d the following new clause:

.101 JAwS of current sensors

plied between:

exposed conductive parts of the JAWS or JAW ENDS, and,

ACCESSIBLE conductive parts within the HAND-HELD or‘hand-manipulated area and input a
output circuits connected together.

pe D current sensors and other current sensgrsvwhose JAWS and JAW ENDS do not ha
CESSIBLE conductive parts do not need to besubjected to this test.

e test voltage may be a.c. using the applicable test voltage of Table K.102, d.c. or impu
ing the applicable test voltage of Table K.103, for the appropriate MEASUREMENT CATEGOAR
e d.c. test voltage value is equal tox#,414 the a.c. test voltage value. For the a.c. and d
5ts, the test voltage is raised to jts’/specified value within 5 s, and maintained for at leg
5. Impulse tests are the 1,2/50-uS test specified in IEC 61180 conducted for a minimum
ree pulses of each polarity at™1 s minimum intervals. For current sensors not RATED
ASUREMENT CATEGORY, the value of the test voltage is 1,5 times the RATED voltage to ea
the JAWsS but not less than'350 V a.c. r.m.s. or 500 V d.c.

flashover of CLEARANCES or breakdown of solid insulation shall occur during the test.

r Type A, Type B, and Type C current sensors, a test voltage“for BASIC INSULATION |i

of

se
Y.
c.
h St
of
for
(th



https://iecnorm.com/api/?name=b3a10e829cfd6646a9db06eaabd59435

IEC 61010-2-032:2019 © |IEC 2019 -39 -

K.

Annex K
(normative)

Insulation requirements not covered by 6.7

3 Insulation in circuits not addressed in 6.7, Clause K.1 or Clause K.2

Replace the existing title of Clause K.3 with the following:

K,

Re

Th

a)

b)
c)
d)

e)
f)

In

determined according to K.3.2,

In

In

NQ

Ad

.B.1 General

3 Insulation for circuits not addressed in 6.7, Clauses K.1, K.2 or K.104\an
for measuring circuits where MEASUREMENT CATEGORIES do not apply

place the text with the following:

ese circuits have one or more of the following characteristics:

the maximum possible TRANSIENT OVERVOLTAGE is limited by‘the supply source or with
the current sensor (see Clause K.4.) to a known level below the level assumed for t
MAINS CIRCUIT;

the maximum possible TRANSIENT OVERVOLTAGE is above the level assumed for the MAI
CIRCUIT;

the WORKING VOLTAGE is the sum of voltages~ftrom more than one circuit, or is a mix
voltage;

the WORKING VOLTAGE includes a recurring-peak voltage that may include a periodic ng
sinusoidal waveform or a non-periodic Mvaveform that occurs with some regularity;

the WORKING VOLTAGE has a frequency above 30 kHz;
the circuit is a measuring circuit\where MEASUREMENT CATEGORIES do not apply.

cases a) to ¢) and f), CLEARANCES for BASIC INSULATION and SUPPLEMENTARY INSULATION 3

cases d) and e) CLEARANCES are determined according to K.3.3.

all cases, K.3.4 addresses CREEPAGE DISTANCE and K.3.5 solid insulation.

TE Thesedequirements are illustrated in the flowchart of Annex DD, Figure DD.1.

d thesfollowing new clause and tables:

K.

K.

in
he

NS

ToT msufation requirements for measuring circuits RATED for MEASUREMENT

categories

101.1 General

Measuring circuits are subjected to WORKING VOLTAGES and transient stresses from the circuits
to which they are connected during measurement or test. When the measuring circuit is used
to measure MAINS, the transient stresses can be estimated by the location within the
installation at which the measurement is performed. When the measuring circuit is used to
measure any other electrical signal, the transient stresses shall be considered by the
OPERATOR to ensure that they do not exceed the capabilities of the measuring current sensor.
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When the measuring circuit is used to connect to MAINS, there is a RISK of arc blast.
MEASUREMENT CATEGORIES define the amount of energy available, which may contribute to arc
flash. In conditions where arc flash may occur, additional precautions identified by the
manufacturer to reduce the HAZARD related to shock and burn from arc flash should be
described in the user documentation (see also Annexes AA and BB).

K.101.2 CLEARANCES

For a current sensor intended to be powered from the circuit being measured, CLEARANCES for
the MAINS CIRCUIT shall be designed according to the requirements of the RATED MEASUREMENT
CATEGORY. Additional marking requirements are speciiied In 5.1.5.2, 5.1.5. 10T and 5.1.5.102.

CUEARANCES of measuring circuits RATED for MEASUREMENT CATEGORIES are speeified
Tgble K.101.

n

NQTE 1 See Annex | for nominal voltages of MAINS supplies.

If the current sensor is RATED to operate at an altitude greater than 2 000'm, the values for

CLEARANCES shall be multiplied by the applicable factor of Table K.1.

Minimum CLEARANCE for BASIC INSULATION, SUPPLEMENTARY INSULATION and REINFORCED
INSULATION is 0,2 mm for POLLUTION DEGREE 2 and 0,8 mm for PQLLUTION DEGREE 3.

NQTE 2 CLEARANCES for other measuring circuits are calculated according to Clause K.3.

Table K.101 — CLEARANCES of measuring circuits
RATED for MEASUREMENT)CATEGORIES

i CLEARANCE
Nominal a.c.
r.m.s. line-to- mm
neutral or d.c.
voltage of MAINS BASIC INSULATION
being measured and SUPPLEMENTARY:INSULATION REINFORCED INSULATION
Vv MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT
CATEGORY |l CATEGORY I CATEGORY IV CATEGORY Il CATEGORY llI CATEGORY IV
<50 0,04 0,1 0,5 0,1 0,32 1,4
3 50 <100 0,1 0,5 1,5 0,32 1,4 3,0
>[100 < 150 0,5 1,5 3,0 1,4 3,0 6,0
>[150 < 300 1% 3,0 5,5 3,0 6 10,4
>[300 < 600 3,0 5,5 8 6 10,4 15
> 600 <1 000 5,5 8 14 10,4 15 23,9
> 1/000 < 1600 8 11 18 16 22 36
> 1500 £ 2 000 14 18 22 28 36 44
> 2/000v= 3 000 18 22 25 36 44 50

Conformity is checked by inspection and measurement or by the a.c. voltage test of 6.8.3.1
with a duration of at least 5 s, or the impulse voltage test of 6.8.3.3, or, for measuring circuits
stressed only by d.c., the d.c. voltage test of 6.8.3.2 with a duration of at least 5 s, using the
applicable test voltage of Table K.16 for the required CLEARANCE. The value of the d.c. test
voltage is 2 times the a.c. r.m.s. test voltage.

K.101.3 CREEPAGE DISTANCES

The requirements of K.2.3 apply.

Conformity is checked as specified in K.2.3.
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K.101.4 Solid insulation

K.101.4.1
K.101.4.1.1

General

41 -

Solid insulation shall withstand the electrical and mechanical stresses that may

occur in NORMAL USE, in all RATED environmental conditions (see 1.4), during the intended life
of the current sensor.

The manufacturer should take the expected life of the current sensor into account when
selecting insulating materials.

Canformity is checked by both of the following tests:
a)| the a.c. voltage test of 6.8.3.1 with a duration of at least 5 s using the applicable tegst
voltage of Table K.102 or the impulse voltage test of 6.8.3.3 using the applicable test
voltage of Table K.103, including for measuring circuits stressed only by d.¢x,
b)| the a.c. voltage test of 6.8.3.1 with a duration of at least 1 min or, for meédsuring circujts
stressed only by d.c., the d.c. voltage test of 6.8.3.2 with a duration of atleast 1 min using
the test voltage determined by K.101.4.1.2.
NQTE Test a) checks the effects of TRANSIENT OVERVOLTAGES, while test b) checks\the effects of long-term strg¢ss
of kolid insulation.
Table K.102 - a.c. test voltages for testing@Electric strength
of solid insulation in measuring circuits RATED for MEASUREMENT CATEGORIES
Nominal a.c. a.c. test voltage
r.m.s. line-to-
ngutral or d.c. \Vr.m.s.
voltage of
. BASIC INSULATION
MAINS being and SUPPLEMENTARY INSULATION REINFORCED INSULATION
measured
MEASUREMENT | MEASUREMENT["MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT
\ CATEGORY I CATEGORY IlI"\(" CATEGORY IV | CATEGORY Il CATEGORY Illl | CATEGORY |V
<50 370 500 840 500 720 1 300
> 50 <100 500 840 1400 720 1300 2 200
3 100 <150 840 1 400 2 200 1300 2 200 3 500
3 150 < 300 1400 2 200 3 300 2 200 3 500 5100
5 300 <600 2 200 3300 4 300 3500 5100 7 000
>1600 <1 000 3-300 4 300 6 600 5100 7 000 10 000
> 1000 <1500 47300 5400 8 200 7 400 9 700 15 000
> 1500 <2000 6 600 8 200 9700 12 000 15 000 18 000
> 2 000 <3000 8 200 9700 11 000 15 000 18 000 20 000
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Table K.103 — Impulse test voltages for testing electric strength
of solid insulation in measuring circuits RATED for MEASUREMENT CATEGORIES

IEC 61010-2-032:2019 © |IEC 2019

Nominal a.c.
r.m.s. line-to-

Impulse test voltage

neutral or d.c. V peak
WAINS peing s g BTG MBULATION REINFORCED INSULATION
measured
MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT
\ CATEGORY Il CATEGORY Ill | CATEGORY IV CATEGORY Il CATEGORY Illl | CATEGORY IV
<50 500 800 T 500 800 T 280 Z 400
> 50 <100 800 1500 2 500 1280 2 400 4000
3100 <150 1500 2 500 4 000 2 400 4 000 6400
% 150 < 300 2 500 4 000 6 000 4 000 6 400 9 600
4 300 <600 4 000 6 000 8 000 6 400 9 600 12 800
> 600 <1000 6 000 8 000 12 000 9 600 12-800 19 200
> 1000 <1500 8 000 10 000 15 000 13 500 17 900 27 100
> 1500 <2000 12 000 15 000 18 000 21 400 27 100 32 000
> 2 000 < 3 000 15 000 18 000 20 000 27 100 32 000 36 000

K.101.4.1.2 Test voltage values for testing the long=zterm stress of solid insulation gre

determined as follows:

THe test voltage for BASIC INSULATION and SUPPKEMENTARY INSULATION is calculated with the

following formula:

UT=AXUN+B

where Ut is the test voltage, Uy issthe nominal a.c. r.m.s. line-to-neutral or d.c. voltage |of

MAINS being measured and A and-B are parameters determined as follows:

FQgr REINFORCED\NSULATION, the test voltage value is twice the value for BASIC INSULATION.

when Uy <1000V, A=1and B=1200V
when Uy > 1000V, A=15and B=750V

THe rounded values of Table K.104 can also be used:

THe a.c. test voltagetisiequal to Ut and the d.c. test voltage is equal to 1,414 x Ur.

~
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Table K.104 -Test voltages for testing long-term stress
of solid insulation in measuring circuits RATED for MEASUREMENT CATEGORIES

1)

2)
3)
4)

Cq

K.

Fd
loq
s€
co|

Cd
ing

Test voltage
Nominal a.c. r.m.s. 1-min a.c. test 1-min d.c. test
line-to-neutral or
d.c. voltage of MAINS Vr.m.s. V d.c.
being measured
BASIC INSULATION BASIC INSULATION
Vv and REINFORCED and REINFORCED
SUPPLEMENTARY INSULATION SUPPLEMENTARY INSULATION
<50 1250 2 500 1750 3500
>50<100 1300 2 600 1850 3700
> 100 < 150 1 350 2 700 1900 3.800
> 150 < 300 1500 3000 2100 4.200
> 300 <600 1800 3600 2 550 5100
> 600 <1000 2 200 4 400 3100 6 200
>1 000 =1500 3 000 6 000 4 250 8 500
> 1500 <2000 3750 7 500 5 300 10 600
> 2000 <3000 5250 10 500 7-400 14 800

.101.4.1.3 Solid insulation shall also meet the following requirements, as applicable:

for solid insulation used as an ENCLOSURE @p PROTECTIVE BARRIER, the requirements
Clause 8;

for moulded and potted parts, the requireménts of K.101.4.2;
for insulating layers of printed wiring ‘boards, the requirements of K.101.4.3;

for thin-film insulation, the requirements of K.101.4.4.

nformity is checked as specified in K.101.4.2 to K.101.4.4, and Clause 8, as applicable.

101.4.2 Moulded and_potted parts

r BASIC INSULATION# SUPPLEMENTARY INSULATION, and REINFORCED INSULATION, conductd
ated between theisame two layers moulded together (see Figure K.1, item L) shall

parated by at least the applicable minimum distance of Table K.105 after the moulding
mpleted.

nformity_is checked by inspection and either by measurement of the separation or
bpection of the manufacturer's specifications.

K.

of

rs
be
is

1143 tnsulatina ¢ orinted-wirinad |

For BASIC INSULATION, SUPPLEMENTARY INSULATION and REINFORCED INSULATION, conductors
located between the same two layers (see Figure K.2, item L) shall be separated by at least
the applicable minimum distance of Table K.105.

Conformity is checked by inspection and either by measurement of the separation or by
inspection of the manufacturer's specifications.
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a)

b)

K.

REINFORCED INSULATION of inner insulating layers of printed wiring boards [shall also hage
adequate electric strength through the respective layers. One of the following methods shpll
be used.
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Table K.105 — Minimum values for distance or thickness of solid insulation
in measuring circuits RATED FOR MEASUREMENT CATEGORIES

Line-to-neutral Minimum thickness 2 Minimum distance L
voltage (see Figure K.2) @b
V r.m.s. ord.c. mm mm
<300 0,4 0,4
> 300 =< 600 0,6 0,6
> 600 1,0 1,0
a8 These values are independent of the MEASUREMENT CATEGORY.
b These values apply for BASIC INSULATION, SUPPLEMENTARY INSULATION and
REINFORCED INSULATION.

The thickness through the insulation is at least the applicable value of Table K.105.

Conformity is checked by inspection and either by measurement of the separation or py
inspection of the manufacturer's specifications.

The insulation is assembled from at least two separaté layers of printed wiring bodrd
materials, each of which is RATED by the manufacturer of the material for an electfic
strength of at least the value of the applicable test voltage of Table K.102 or Table K.1p3
for BASIC INSULATION.

Conformity is checked by inspection of the manufacturer's specifications.

The insulation is assembled from at least two separate layers of printed wiring bodrd
materials, and the combination of layers’is RATED by the manufacturer of the material for
an electric strength of at least the value of the applicable test voltage of Table K.102 or|of
Table K.103 for REINFORCED INSUIATION.

Conformity is checked by inspection of the manufacturer's specifications.

101.4.4 Thin-film insulation

Fgr BASIC INSULATION, SUPPLEMENTARY INSULATION and REINFORCED INSULATION, conductqrs
lo¢ated between the_same two layers (see Figure K.3, item L) shall be separated by at least

th

Cd
in

RE

elgctric strength. One of the following methods shall be used.

a)

b)

c)

$pection ofithe manufacturer's specifications.

b applicable CLEARANCE and CREEPAGE DISTANCE of K.101.2 and K.101.3.

nformity isschecked by inspection and either by measurement of the separation or by

INFORCED INSULATION through the layers of thin-film insulation shall also have adequate

The thickness through the insulation is at least the applicable value of Table K.105.

Conformity is checked by inspection and either by measurement of the separation or by
inspection of the manufacturer's specifications.

The insulation consists of at least two separate layers of thin-film materials, each of which
is RATED by the manufacturer of the material for an electric strength of at least the value of
the applicable test voltage of Table K.102 or Table K.103 for BASIC INSULATION.

Conformity is checked by inspection of the manufacturer's specifications.

The insulation consists of at least three separate layers of thin-film materials, any two of
which have been tested to exhibit adequate electric strength.

Conformity is checked by the voltage tests of K.101.4.1.1 applied to two of the three
layers for REINFORCED INSULATION.
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For the purposes of these tests, a special sample may be assembled with only two layers
of the material.
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Annex L
(informative)

Index of defined terms

Add the following defined terms:

CLAMP MULTIMETER .uuiitiiiiiisinecsssssnsnnssssssssnnssssssssnssssssssssssssssssnsnsssssssnnnnssssssnnnnsssssnnnnnsnns 3.1.102
HAND=HELD «.vevveveeeeseeseeseeseesseseeseessesessessssssssssessssassasseseeseaseaneeneasesnesnssneseeseesaeenesessesmasnas 3.1.101
JAW oot eeeeeese e s sesee s eeeeeseeeaseseeseneeeeseeeeeseeeaneee s et eeeseneeneseeseneeeenneeeenesseneneenenenees 3.2.1q4
JAM END ..ciiiiiiiiiiiiiiinnessssnsnnasssssssnnnsssssssnnssssssssnnsssssssssnnssssssnnnnnsssssnnnnsssssnnnnnssssssnntnbannnns 3.2.102
MEBASUREMENT CATEGORY .icciiiiiiiiiiiieasisnsissessssssssnssssnssssssssnssssnssssnsssnssssnnsssnnssidassnnsnsnnsnnns 3.5.101

-—

UNINSULATED CONDUCTOR ..uciiciiiiiiisni i s i sn s sna s sna s s saa s s s snasmns s ha s s s sumsnansnnsannsnnnas 3.6.10
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Add the following new annexes:

Annex AA
(normative)

MEASUREMENT CATEGORIES

AA.1 General

Fd
MH
wi
(o

M

r the purposes of this document, the following MEASUREMENT CATEGORIES are used. The
ASUREMENT CATEGORIES are not the same as the OVERVOLTAGE CATEGORIES in aceordan
h Annex K of Part 1 and with IEC 60664-1, or the classification of rated impulse\voltag
ervoltage categories) in accordance with IEC 60364-4-44.

EASUREMENT CATEGORIES are based on locations on the MAINS where measurements may

made.

NG
co

TE IEC 60664-1 and IEC 60364-4-44 categories are created to achieve anhihsulation coordination of
nponents and equipment used within MAINS.

AA.2 MEASUREMENT CATEGORIES

A4

Mi
uti
T4

EX
on

A/
M4
dig
Fi

Td
ad

Fa
is

EX

\.2.1 MEASUREMENT CATEGORY Il

EASUREMENT CATEGORY |l is applicable to test afid/)measuring circuits connected directly
lization points (socket outlets and similar paints) of the low-voltage MAINS installation (s
ble AA.1 and Figure AA.1).

AMPLE Measurements on MAINS CIRCUITS of household appliances, portable TOOLS and similar equipment, ¢
the consumer side only of socket-outlets in the fixed installation.

\.2.2 MEASUREMENT CATEGORY-ll

EASUREMENT CATEGORY Ill is_dpplicable to test and measuring circuits connected to t
tribution part of the bdilding's low-voltage MAINS installation (see Table AA.1 a
jure AA.1).

avoid RISKS caused by the HAzZARDS arising from these higher short-circuit curren
ditional insulation“and other provisions are required.

r equipmént-that is part of a fixed installation, the fuse or circuit breaker of the installati
considered to provide adequate protection against short-circuit currents.

AMPLE Measurements on distribution boards (including secondary meters), photovoltaic panels, circ

br

he
nd

s,

pn

hit-

akers wiring—including cables bus-bars_iunction boxes_ switches socket-outlets in the fixed installationd
’ 7T 4 T 7 T T T

nd

equipment for industrial use and some other equipment such as stationary motors with permanent connection to
the fixed installation.

AA.2.3 MEASUREMENT CATEGORY IV

MEASUREMENT CATEGORY IV is applicable to test and measuring circuits connected at the

SO

urce of the building's low-voltage MAINS installation (see Table AA.1 and Figure AA.1).

Owing to the high potential short-circuit currents existing in these circuits, any accidental
short-circuit caused whilst making measurements can create a high-energy-level arc flash
which is extremely dangerous to bystanders in the immediate vicinity. Great precautions shall

be

taken to avoid any chance of a short-circuit.

EXAMPLE Measurements on devices installed before the main fuse or circuit breaker in the building installation.
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AA.2.4 Measuring circuits without a MEASUREMENT CATEGORY RATING

Many types of test and measuring circuits are not intended to be directly connected to the
MAINS supply. Some of these measuring circuits are intended for very low energy applications,
but others of these measuring circuits may experience very high amounts of available energy
because of high short-circuit currents or high open-circuit voltages. There are no standard
transient levels defined for these circuits. An analysis of the WORKING VOLTAGES, loop
impedances, TEMPORARY OVERVOLTAGES, and TRANSIENT OVERVOLTAGES in these circuits is
necessary to determine the insulation requirements and short-circuit current requirements.

EXpAMPLEE—T rermocoupte Measuring circuits, gh=requency measuring circuits, automotive testers, andtesters
usgd to characterize the MAINS installation before the installation is connected to the MAINS supply.

I

(0] MEASUREMENT CATEGORY Il MEASUREMENT MEASUREMENT
CATEGORYIII CATEGORY [V
IEC

Kely
(0] Measuring circuits without a MEASUREMENT CATEGORY
CAT Il MEASUREMENT CATEGORY ||
CAT 11l MEASUREMENT CATEGORY llI
CAT IV MEASUREMENT CATEGORY, IV

Figure AA.1 — Example to identify the locations of measuring circuits

Table AA.1 — Characteristics of MEASUREMENT CATEGORIES

Short-circuit
MEASUREMENT current® L S .
CATEGORY (typical) Location in the building installation
kA
Circuits connected to MAINS socket outlets and similar points ip
L <10 the-MANSinstaliation
11 <50 MAINS distribution parts of the building
\Y > 50 Source of the MAINS installation in the building
a8 The values of loop impedances (installation impedances) do not take into account the resistance of the test
leads and impedances internal to the measuring equipment. These short-circuit currents vary, depending on
the characteristics of the installation.
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Annex BB
(informative)

HAzARDS pertaining to measurements performed
in certain environments

BB.1 General

considered for equipment intended to measure electrlcal quantities in certain enwronments.
THis list of HAZARDS is not to be considered comprehensive: other HAZARDS certainly_exist|in
th¢se and other environments.

BB.2 HAzZARDS

BB.2.1 General

Tgsting and measuring circuits are subjected to WORKING VOLTAGES and transient stressgs
frgm the circuit to which they are connected during measuremept or'test. When the measuripg
cifcuit is used to measure MAINS, the transient stresses can‘be estimated by the locatipn
within the installation at which the measurement is performed:

BB.2.2 Electric shock

MAINS circuits present a HAZARD of electric shock:“The voltages and currents are above the
permissible levels (see 6.3), and access to the“circuit is usually required to perform the
measurement. The manufacturer should provide adequate information to permit the OPERATDR
to|be aware of the HAZARD of electric shock};and should ensure that the design requirements
of | this document and those of other related documents (for example, IEC 61010-031 for
vo|tage probe assemblies) are met.

BB.2.3 Arc blast

Arg flash occurs when a conductor (such as a probe tip or a low-impedance measuring circyit)
temporarily bridges two high-energy conductors and then opens or is withdrawn. This cpn
result in arcing, which ionizes the air. lonized air is conductive and can result in continupd
cufrrent flow in the vicinity of the conductors.

THe arc flash will'Telease significant amounts of very hot air and molten or vaporised mefal
particles (from\the active conductors) which are the primary RISK to the OPERATOR and other
persons in"the immediate vicinity.

If thete-is sufficient available energy, then the ionization of the air will continue to spread and
the_flow of current through the air continues to increase. The result is similar to an explosian,
and can cause significant injury or death to an OPERATOR or a bystander. See the descriptions
of the MEASUREMENT CATEGORIES in Annex AA for the voltage and energy levels likely to cause
arc flash.

BB.2.4 Thermal burns

Any conductor (such as jewellery) that connects two high-energy conductors may become hot
from current flow through the item. This can cause burns to the skin adjacent to the item.
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BB.3 MAINS

When the measuring circuit is used to measure live MAINS, there is a RISK of arc blast.
MEASUREMENT CATEGORIES (see Annex AA) define the amount of energy available, which may
contribute to arc flash. In conditions where arc flash can exist, the instructions for use need to
specify additional precautions to reduce the HAZARD related to shock and burn from arc flash.

BB.4 Telecommunications networks

THe voltages and currents continually present in telecommunications networks are below\the
leyels that could be considered HAZARDOUS LIVE. However, the "ring" voltages (the voltage
imposed on the telecommunications line to indicate that the telephone receiver should™signal
an| incoming call) are typically around 90 V a.c., which is considered HAZARDOUS-LIVE. Iff a
technician were to come into contact with the hazardous conductor while the ring event
occurred, then the technician could suffer an electric shock.

EN 41003 addresses safety requirements for equipment to, be connected |to
telecommunications networks. It addresses the possibility of electric-shock from contact wjth
telecommunications conductors, and concludes that, with the access-limitations imposed py
th¢ connectors, the RISK is reduced to a negligible level. However;-if in the process of test|or
measurement, the conductor is made fully ACCESSIBLE, then there is a possibility of electfic
shiock.

THe manufacturer of equipment that may be used for testing and measuring |of
telecommunications networks should be aware of the\HAZARD from the ring voltage and shoyld
take suitable steps to reduce the HAZARD (where possible by limiting access to the conductofs;
in [other cases, by providing adequate instructieons and warnings to the OPERATOR). Also sge
IEC 61010-031, which specifies barriers for yoltage probes that may be used on HAZARDOUS
LIVE voltages.

BB.5 Current measurements incdinductive circuits

When a current-measuring device’is inserted in series with an inductive circuit, a HAZARD mjay
ocjcur if the circuit is suddenty~opened (a probe falls off or a fuse opens, for example). Such
sudden events can produceran inductive voltage spike across the unintentional opening of the
cirfcuit. These spikes can be many times the magnitude of the WORKING VOLTAGE of the circuyit,
anld can cause breakdown of insulation or electric shock to an OPERATOR.

THe manufacturer’ should provide adequate instructions to an OPERATOR to ensure that
cufrrent-measuring devices are not used in series with inductive circuits, or if it is necessary|to
dqg so, thenm\precautions are taken to mitigate the HAZARD of electric shock from the voltage
splike.

B G Rattarv cdrivan ~iraiitc
U DaUieTy"uTTveTr CiITouitsS

Batteries can present electrical, explosion and fire HAZARDS to the person conducting tests on
them or their associated circuits. Examples include batteries used for stand-by sources or to
operate motors.

HAZARDS may arise from electric shock, explosions from short-circuiting the TERMINALS of the
battery, or explosions from arc ignition of gases evolved from the battery during charging
cycles.
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BB.7 Measurements at higher frequencies

Some measuring equipment depends on inductive connection to the circuit being measured.
The behaviour of the measuring circuit will, in these cases, depend on the frequency of the
signal being measured. If the measuring device is used to measure a frequency higher than it
was designed for, then circulating currents could cause significant heating of some of the
conductive parts of the measuring device.

The manufacturer should provide adequate instructions for the use of such devices.
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Annex CC
(informative)

4-mm "banana" TERMINALS

CC.1 General

A HAZARD may arise from an OPERATOR's reliance on values displayed by the current sensor
Wr A~} UUIIIIUUtUIO Glld TER?VI;:I“{‘ALS G'JFGGI tU bU ;II IIIGtGd pUO;t;UII but uullduut;vc FGItO arc i Ot
in [contact.

Arnnex CC gives the recommended dimensions for safety purposes of 4-mm TERMINALS when
prpbe assemblies complying with IEC 61010-031:2015/AMD1:2018, Annex:E; can pe
connected. These 4-mm TERMINALS are often called "banana connectors".

CC.2 Dimensions

THe dimensions of Figure CC.1 are compatible with the requireménts of TERMINALS RATED for
MBASUREMENT CATEGORIES up to 1 000 V.

THese dimensions ensure that the CLEARANCES of 6.6.101%8re met when the connectors ahd
TERMINALS are mated, unmated or partially mated, and that conductive parts of matged
connectors and TERMINALS are in contact.

NQTE Extraction or insertion forces and contact resistance Values have not been considered.
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Kely:
F 3,90 mm + 0,05 mm (compressed) M = 4,00 mm + 0,05 mm
3 6,6 mm GE£6/4 mm
C$7,9mm K=8,1 mm
2dgmm< E<6 mm 4mm<H<6mm
F412 mm L =20 mm

1 is a male TERMINAL

2 is a female TERMINAL

X is the point where the best céntact occurs

The minimum value of E and) H depends on whether or not plastic parts are present. CLEARANCES shall be
least 2,6 mm.

Figure CC.1 - Recommended dimensions of 4-mm TERMINALS

at
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Annex DD
(informative)

Flowchart for insulation according to the type of circuit

A circuit can fall under more than one category. It is then necessary to follow two or more
branches of the flowchart of Figure DD.1 and compare the results. For example, a measuring
circuit can be RATED for MEASUREMENT CATEGORY Ill and can also be RATED for measuring
signals at 1 MHz. This measuring circuit has to be evaluated under both K.3.3 and
Clpuse K101
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ACC
ACV

ACM

RATED altitude correction of CLEARANCE
Site altitude correction of test voltage
Both required

Alternative conformity means

As applicable

Optional test path
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Annex EE
(normative)

CLAMP MULTIMETER

EE.1 General

The primary purpose of CLAMP MULTIMETERS is to measure current and voltage on a live MAINS.
T

+ HS £ Ol ARAD AL L T A L - I A I [»] %
O UITUUTU UT d ULANVIT WIULTIVIETETY TU TITCAOoUTTC LUTTTITU TOo A IerU MUl d IerU LD UuUITeoIIit oTiliToul .

Th
illy

e following Figure EE.1 shows graphical representations of typical CLAMP MULTIMETJERS
stration purposes. CLAMP MULTIMETERS may look different depending on the desjgn,

QE @ ®

CLAMP MULTIMETER
with fork-style JAWS Type A current sensor

or

230.0Vv

400.0 V-

N/

IEC

CLAMP MULTIMETER
with clamping Type A current sensor

Ke|
JAW END(S)
JAw

Input measuring circuit TERMINALS

Figure EE.1 — Examples of CLAMP MULTIMETERS

HAND-HELD clamp meters such_as wattmeters, clamps for process control or clamps falli

Wi

Cl

E¥R

hin the scope of IEC 6155741 to IEC 61557-12 are not considered as CLAMP MULTIMETERS

buses EE.2 to EE.5 give-additional requirements for CLAMP MULTIMETERS.

F.2 CLAMP MULTIMETER RATING

be
.

RMINALS af‘measuring circuits intended for MAINS voltage measurements and JAwS shall
TED for.@_minimum of 300 V a.c. r.m.s. to earth, and a minimum MEASUREMENT CATEGORY |

ge

NOTE These TERMINALS can also have RATINGS for other functions.
Conformity is checked by inspection.
EE.3 Marking of measuring circuit TERMINALS and JAWS

TERMINALS of measuring circuits RATED for MAINS voltage measurements and JAWS shall be
marked "CAT IlI" and/or "CAT IV" as applicable. Only marking with both of these
MEASUREMENT CATEGORIES associated with their RATED voltage to earth is permissible.

Conformity is checked by inspection.
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EE.4 Probe assemblies and accessories

19

At minimum, one set of the test leads supplied with the CLAMP MULTIMETER shall be RATED
according to IEC 61010-031 for at least the highest voltage and MEASUREMENT CATEGORY of
the CLAMP MULTIMETER.

Conformity is checked by inspection.

EE.5 Indicating devices

EE.

Ng
fo

A

5.1 General

HAZARD shall occur from reading a voltage value when the CLAMP MULTIMETERNS~0Operat
measuring voltages as RATED and in case of REASONABLE FORESEEABLE MISUSE.

displayed voltage value is considered to be unambiguous when the value.is less than 10

inaccurate, or if there is an indication that the value is out of range when' it should be, of

thq
un

Th

TH
or
aff

:

A
va

Cdq

Fd
be

TH
m
te
fre

bre is a clear indication that the value is not correct. A display offcis’dlso considered to
ambiguous.

e tests of EE.5.2, EE.5.3 and EE.5.4 shall be performed when-relevant.

e a.c. r.m.s. voltages applied to the TERMINALS during<the tests have a frequency of 50
60 Hz. The cLAMP MULTIMETER is not required to /maintain its normal accuracy during a
er the tests.

.5.2 Battery level

voltage value displayed by the CLAMPMULTIMETER shall not be affected by the expect
riation of its battery voltage.

nformity is checked by the following test.

r each measuring circuit TERMINALS RATED for MAINS voltage measurements, the volta
low is applied to these (TERMINALS:

a.c. measurement. TERMINALS are connected to 60 V a.c. r.m.s.
d.c. measurement TERMINALS are connected to 120 V d.c.

e supply voltage of the d.c. source connected to the battery connectors decreases by
bre than20 mV/s from the maximum battery voltage to zero. The d.c. source used for t
5t shall\be the batteries or similar source while the impedance of the batteries and rip
e conditions are taken into account. The test terminates when the display turns off.

%
if
oL

Hz
nd

pge

no
is
le

Tt

e Uisplayed voftage vatues during thetestshattbeamambiguous.

NOTE See EE.5.1 for the meaning of the term "unambiguous”.

EE.5.3 Over-range voltages

The CLAMP MULTIMETER shall be able to display unambiguously over-range voltage values
whenever the value is above the maximum absolute value of the range to which the cLAMP
MULTIMETER is set.
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NOTE Examples of ambiguous indications include the following, unless there is a separate unambiguous

ind
a)
b)

ication of an over-range value:
analogue CLAMP MULTIMETER which stops at the exact ends of the range;

digital CLAMP MULTIMETER which shows a low value when the true value is above the range maximum (
example 1 001,5 V displayed as 001,5 V).

Conformity is checked by the following test.

for

An over-range voltage is applied to the measuring circuit TERMINALS RATED for MAINS voltage
measurements of the CLAMP MULTIMETER set to each voltage measurement range.

TH
VO
ap

TH

EE.

Th
gi
VO

NG

Cd

Arl
me

TH
VO

a)

b)

c)

NG
ov

Af]
Vol

e value of the over-range voltage applied to the TERMINALS is equal to 110 % of the RAT)
tage measurement range. For measurement RATED for d.c., the over-range véltage
plied with positive and negative polarities.

e displayed voltage values during the test shall be unambiguous.

5.4 Permanent overvoltages

e CLAMP MULTIMETER shall be able to withstand permanent overvoltages and continue
e an unambiguous indication of any HAZARDOUS LIVE voltages™up to the maximum RAT|
Itage.

TE 1 Subclause 101.4 provides protection against HAZARDS from TRANSIENT OVERVOLTAGES.

nformity is checked by the following test:

overvoltage is applied for 5 min to the measuring circuit TERMINALS RATED for MAINS volta
basurements of the CLAMP MULTIMETER set to.gach voltage measurement range.

e value of the overvoltage applied té>the TERMINALS is based on the TERMINALS' RAT)
tage:

when the TERMINALS' RATED )oOltage value is up to 1 000V a.c. r.m.s., the overvolta
value is the TERMINALS' RATED voltage value multiplied by 1,9 but without exceedi
1100 V a.c.r.m.s.;

when the TERMINALS"\RATED voltage value is above 1 000V a.c. r.m.s. the overvolta
value is the RATEDwoOItage value multiplied by 1,1;

when the TERMINALS' RATED voltage is d.c., the overvoltage value is the RATED volta
value multiplied by 1,1.

TE 2 The (1.9  multiplication factor is derived from phase-to-phase voltage measurements with a 1(
brvoltage condition.

fer, €ach overvoltage has been applied, each measuring circuit TERMINAL RATED for MAI
tage measurements shall in turn:

m

£D
S

-~

ED

ge

ge
ng

ge

ge

1)

2)

measure a voltage of 60 V a.c. r.rm.s. or 120 V d.c. based on the measurement TERMINAL

input type;

measure a voltage equal to the maximum RATED voltage for the measurement TERMINAL

under test.

The above test may need to be repeated at any combination of settings, TERMINALS and

’4¢]

Itage RATING. The displayed voltage values shall be unambiguous.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

EXIGENCES DE SECUR[TE POUR APPAREILS ELECTRIQUES
DE MESURAGE, DE REGULATION ET DE LABORATOIRE -

Partie 2.032: Exi ticulic I | , |

ORTATIFS et manipulés manuellement, pour essai électrique et mesurag

AVANT-PROPOS

La Commission Electrotechnique Internationale (IEC) est une organisation mondiale {dé” normalisat
composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de€ I'lEC). L'I[EC a p
objet de favoriser la coopération internationale pour toutes les questions de normalisation“dans les domair
de I'électricité et de I'électronique. A cet effet, I''EC — entre autres activités\=2 publie des Norn
internationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessibles
public (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur(élaboration est confiée a g
comités d'études, aux travaux desquels tout Comité national intéressé par le'sujet traité peut participer. L
organisations internationales, gouvernementales et non gouvernementales, ‘en liaison avec I'lEC, particip
également aux travaux. L'IEC collabore étroitement avec I'Organisation Ifternationale de Normalisation (IS
selon des conditions fixées par accord entre les deux organisations.

Les décisions ou accords officiels de I''EC concernant les questions/techniques représentent, dans la mes
du possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de I'l
intéressés sont représentés dans chaque comité d'études.

Les Publications de I'lEC se présentent sous la forme de~recommandations internationales et sont agréd
comme telles par les Comités nationaux de I'lEC. Tousrles/efforts raisonnables sont entrepris afin que I'l
s'assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsable
I'éventuelle mauvaise utilisation ou interprétation qui_enJest faite par un quelconque utilisateur final.

Dans le but d'encourager I'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans toutg
mesure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nationa
et régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationales
régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

L'IEC elle-méme ne fournit aucune attéstation de conformité. Des organismes de certification indépenda
fournissent des services d'évaluation, de conformité et, dans certains secteurs, accédent aux marques
conformité de I'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certificat
indépendants.

Tous les utilisateurs doivent'siassurer qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité, ne, doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires
mandataires, y compris,"ses experts particuliers et les membres de ses comités d'études et des Comi
nationaux de I'lEC,(pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout au
dommage de quelqué nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les fn
de justice) et les .dépenses découlant de la publication ou de l'utilisation de cette Publication de I'lEC ou
toute autre Rublication de I'lEC, ou au crédit qui lui est accordé.

L'attentiagn‘est attirée sur les références normatives citées dans cette publication. L'utilisation de publicatig
référencees est obligatoire pour une application correcte de la présente publication.

L'attention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent fg
I'objet de droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels drg
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La Norme internationale IEC 61010-2-032 a été établie par le comité d'études 66 de I'lEC:
Sécurité des appareils de mesure, de commande et de laboratoire.

Cette quatriéme édition annule et remplace la troisieme édition parue en 2012. Cette édition
constitue une révision technique.

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

a)

Il est indiqué que les capteurs de courant utilisés comme APPAREILS INSTALLES A POS
FIXE ne relévent pas du domaine d'application du présent document.

TE
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b)
c)

d)

e)

Les capteurs de courant a fourche ont été ajoutés.

Les exigences de la Partie 2-033 applicables aux PINCES MULTIMETRIQUES qui ont pour
objectif principal de mesurer la tension sur des RESEAUX sous tension ont été incluses
dans la nouvelle Annexe EE normative.

Les DISTANCES D'ISOLEMENT et les LIGNES DE FUITE applicables aux EMPLACEMENTS HUMIDES
et aux BORNES d'un circuit de mesure dont la tension alternative est supérieure a 1 000 V
ou dont la tension continue est supérieure a 1 414 V ont été spécifiées.

Il est admis d'utiliser les LIGNES DE FUITE conformes au groupe de matériaux | pour tous
les matériaux isolants.

f)

g)
h)

n)

0)

Le

Le
ab

Ce
Un

sé|
co|

Les exigences relatives aux circuits d'entrée/sortie des capteurs de courant de Type|A,
de Type B et de Type C ont été détaillées en 6.9.102.

Les exigences relatives aux cordons des circuits de sortie ont été modifiées.
L'essai de choc de la MACHOIRE a été limité a la partie avant des MACHOIRES,

L'essai d'abrasion des cordons de capteurs de courant flexibles a (été supprimé |et
remplacé par un essai de pression a haute température.

La source de tension utilisée pour l'essai des composants ou des|circuits de limitatipn
des surtensions peut étre limitée a 400 V.

Une référence a I'EC 61010-031 pour les sondes équipées a.été ajoutée.

Des exigences permettant d'éviter les SURTENSIONS TRANSITOIRES applicables aux circulits
de mesure de tension de RESEAU ont été ajoutées.

Des exigences concernant les circuits de mesure.entre 1 000V et 3 000V ont été
ajoutées.

Une Annexe CC informative relative aux dimegnsions des BORNES "banane" a été ajoutée.

Un organigramme de l'isolation selon le type de circuit a été ajouté dans une nouvelle
Annexe DD.

texte de cette Norme internationale estiissu des documents suivants:
FDIS Rapport de vote
66/691/FDIS 66/695/RVD

rapport de vote indiqué-dans le tableau ci-dessus donne toute information sur le vote aygnt
outi a I'approbation 'de ‘cette Norme internationale.

document a été’rédigé selon les Directives ISO/IEC, Partie 2.

e liste de“toutes les parties de la série IEC 61010, sous le titre général Exigences e
curité<pour appareils électriques de mesurage, de régulation et de laboratoire, peut éfre
nsultée sur le site web de I'lEC.

La

présente Partie 2-032 doit étre utilisée conjointement avec la derniére édition de

I'lEC 61010-1. Elle a été établie sur la base de la troisiéme édition (2010) de I'lEC 61010-1 et

SO

La

n Amendement 1 (2016), ci-aprés dénommée la Partie 1.

présente Partie 2-032 compléte ou modifie les articles correspondants de I'lEC 61010-1 de

fagon a transformer cette publication en norme IEC: Exigences particulieres pour les capteurs

de

Lo
ce

courant, PORTATIFS et manipulés manuellement, pour essai électrique et mesurage.

rsqu'un paragraphe particulier de la Partie 1 n'est pas mentionné dans cette Partie 2-032,
paragraphe s'applique pour autant que cela soit raisonnable. Lorsque cette Partie 2-032

indique "addition", "modification", "remplacement" ou "suppression", il convient d'adapter en

co

nséquence l'exigence, la modalité d'essai ou la note correspondante de la Partie 1.
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ns la présente norme:

les caractéres d'imprimerie suivants sont utilisés:
— exigences: caractéres romains;
— NOTES: petits caractéres romains;

— conformité et essais: caracteres italiques;

— termes définis a I'Article 3 et utilisés dans toute cette norme: PETITES CAPITALES EN

CARACTERES ROMAINS;

b)

Le

stabilité indiquée sur le site web de I''EC sous "http://webstore.iec.ch" dars les donné
relatives au document recherché. A cette date, le document sera

les paragraphes, figures, tableaux et notes qui viennent en supplément de ceux de
Partie 1 sont numérotés a partir de 101. Les annexes complémentaires sont numéretéeq
partir de AA et les listes de termes additionnels a partir de aa).

comité a décidé que le contenu de ce document ne sera pas modifié avant la date

reconduit,
supprime,
remplacé par une édition révisée, ou

amendé.

la
a

de

publication indique qu’'elle contient des couleurs qui sont considérées comme utiles
une bonne compréhension de son contenu.\kes utilisateurs devraient, par conséquer

PORTANT - Le logo "colour inside™ qui se trouve sur la page de couverture de cet

primer ce document en utilisant une imprimante couleur.

e

Le

contenu du corrigendum de février(2020 a été pris en considération dans cet exemplaire.
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INTRODUCTION

La Partie 2-030 spécifie les exigences de sécurité applicables aux appareils équipés de
circuits d'essai et de mesure qui sont connectés a des fins d'essai ou de mesurage a des
dispositifs ou a des circuits externes a l'appareil de mesure lui-méme. Les exigences de la
Partie 2-030 ont été incluses dans cette Partie 2-032. Les appareils qui relévent d
domaines d'application de la Partie 2-030 et de la Partie 2-032 sont considérés comme étant

co

L

uverts par les exigences de cette Partie 2-032.

Partie 2.033 sndcifie las exiaences de-sdcurité nour les multimeatras PORTATIES ALl

es

nt

po
re
P3

L4
ré

L ) L A
ur objectif principal de mesurer la tension de RESEAUX sous tension. Pour les appareils\qui

event du domaine d'application de la Partie 2-032 et de la Partie 2-033, seule\ ce
rtie 2-032 s'applique.

Partie 2-034 spécifie les exigences de sécurité applicables aux appareils de) mesure de
sistance d'isolement et aux appareils d'essai de rigidité diélectrique qui sont.connectés a

te

la
Jux

unlités, aux lignes ou aux circuits a des fins d'essai ou de mesurage. Paur-les appareils qui

re
leg

event du domaine d'application de la Partie 2-032 et de la Partie 2-034, il convient de |
deux documents conjointement.

re
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EXIGENCES DE SECUR[TE POUR APPAREILS ELECTRIQUES
DE MESURAGE, DE REGULATION ET DE LABORATOIRE -

Partie 2-032: Exigences particuliéres pour les capteurs de courant,

PORTATIFS et manipulés manuellement, pour essai électrique et mesurage

L'article de la Partie 1 est applicable avec les exceptions suivantes:

R4

La
co|

C+
aff
co|
ac
co|

Domaine d'application et objet

.1 Appareils inclus dans le domaine d'application

mplacer le texte existant par le suivant:

présente partie de I'lEC 61010 spécifie les exigences de sécurité pour les capteurs
urant PORTATIFS et manipulés manuellement décrits ci-dessous.

s capteurs de courant sont congus pour mesurer, détecter ou injecter du courant,
icher les formes d'onde du courant sur les circuits sans<uverture physique du chemin
urant sur le circuit mesuré. Les capteurs de courant peuvent étre autonomes,
cessoires d'autres appareils ou parties d'appareils -*combinés (voir la Figure 101). Ce

capteurs de courant et circuits nécessitent des.moyens de protection supplémentaires entre

Ca

NG
co

NQ
MU

Le
mg
mg
re

Le

a)

sture, du matériel de laboratoire ou des appareils’de contrdle de procédés industriels. C

mprend les circuits de mesure qui font partie des appareils électriques d'essai et

pteur de courant, le circuit et un OPERATEUR.

TE 1 Un appareil combiné est un appareil conhecté électriquement a un capteur de courant au moyen d'J
nexion permanente qui peut étre déconnectée uniquement a l'aide d'un OUTIL.

TE 2 Certains capteurs de courant.sont également connus sous les noms de pinces de courant, PING
| TIMETRIQUES et sondes de courant.

s capteurs de courant_sont manipulés manuellement avant et/ou aprés un essai ou
bsurage, mais il n'est_pas nécessaire qu'ils soient PORTATIFS pendant l'essai ou
bsurage. Les capteurs: de courant utilisés comme APPAREILS INSTALLES A POSTE FIXE
event pas du domaine d'application du présent document.

s types suivants de capteurs de courant sont couverts:

Type.A: capteur de courant congu pour étre mis en place sur ou retiré de CONDUCTEU
NON ISOLES SOUS TENSION DANGEREUSE. Les capteurs de courant de Type A ont des parti
PORTATIVES ou manipulées manuellement définies, assurant la protection contre les cho

pu
du

bla
de
es
le

Ln
le
he

RS
es
CS

b)

c)

dlectri n teur m ré et ont iun rotection contre | rts-cir
entre les fils et entre les barres omnibus lors des opérations d'insertion.

its

Type B: capteur de courant avec protection contre les courts-circuits entre les fils ou les
barres omnibus lors des opérations d'insertion, mais sans parties PORTATIVES ou
manipulées manuellement définies, assurant la protection contre les chocs électriques
lors des opérations d'insertion. Des moyens de protection supplémentaires sont
nécessaires pour éviter le choc électrique des conducteurs SOUS TENSION DANGEREUSE qui
ne peuvent étre mis hors service durant la mise en place ou le retrait du capteur de
courant.

EXEMPLE 1 Capteurs de courant flexibles.

Type C: capteur de courant sans protection contre les courts-circuits entre les fils ou les
barres omnibus lors des opérations d'insertion. Les capteurs de courant de Type C sont
congus pour étre mis en place sur ou retirés de CONDUCTEURS NON ISOLES SOUS TENSION
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d)

DANGEREUSE ou de conducteurs de circuit a énergie non limitée uniquement lorsqu'ils sont
mis hors service.

EXEMPLE 2 Transducteurs a noyau ouvrant.

Type D: capteur de courant congu pour étre mis en place sur ou retiré de conducteurs
isolés ou de conducteurs de circuit a énergie limitée.

EXEMPLE 3 Sondes de courant pour oscilloscopes et détecteurs de courant de fuite a la terre.

Tous les capteurs de courant peuvent également étre utilisés avec des conducteurs isolés.

D3

ns ce cas, les DANGERS sont limités a des niveaux acceptables par l'isolation des

conducteurs.

De

I'Annexe EE.

La
de

s exigences complémentaires applicables aux PINCES MULTIMETRIQUES sont données| a

=

Figure 101 donne des exemples représentatifs de capteurs de courant type. Les capteyrs

courant peuvent étre différents selon la conception.
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1 N
QI[EC
2 ! ~/

f‘n'r_\l'nllr de courant de Ty'r'\n A utilisé comme {‘npfnllr de courant de T\ll'v_\n A-avec-des-fonctions-de

accessoire mesure internes et/ou additionnelles

0,00 A

JEC

Capteur de courant de Type A avec machoires a Capteur de courant flexible de Type B, partie d'un
fourche appareil combiné

A
AN
/ 1
\ 2 ke
2 L=2
Capteur de courant a noyau ouvrant de Type C Capteur de courant de Type D pour les applicatiops

SOUS TENSION non DANGEREUSE (représenté avec upe
MACHOIRE coulissante)

Légende
1 EXTREMITE(S }yde“ta MACHOIRE
MACHOIRE

BORNES du circuit de mesure

Figure 101 — Exemples de capteurs de courant et de leurs parties

1.2.1 Aspects inclus dans le domaine d'application

Ajouter les trois nouveaux alinéas suivants a la fin du paragraphe:

Les exigences pour la protection contre les DANGERS résultant d'une UTILISATION NORMALE et
d'un MAUVAIS USAGE RAISONNABLEMENT PREVISIBLE de circuits de mesure sont données a
I'Article 101.

Les exigences pour la prévention du DANGER d'arc électrique et de courts-circuits sont
données a I'Article 102

Les exigences relatives a la confiance dans la valeur affichée des PINCES MULTIMETRIQUES
sont données a I'Article EE.5.
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2 Références normatives
L'article de la Partie 1 est applicable a I'exception de ce qui suit.
Remplacer "IEC 61010-031" par la nouvelle référence suivante:

IEC 61010-031:2015, Regles de sécurité pour appareils électriques de mesurage, de
régulation et de laboratoire — Partie 031: Exigences de sécurité pour sondes équipées tenues
a la main pour mesurage et essais électriques

Remplacer "IEC 61180-1 (toutes les parties)", "IEC 61180-1" et "IEC 61180-2", par la nouvelle
référence suivante:

IEC 61180, Techniques des essais a haute tension pour matériel a basse tension|—
Definitions, exigences relatives aux essais, matériel d'essai

3| Termes et définitions
L'article de la Partie 1 est applicable a I'exception de ce qui suit.

3. Appareils et états des appareils

Ajouter les deux nouvelles définitions suivantes:

3.1.101
PARTATIF
ddstiné a étre tenu a la main en UTILISATION NORMALE

3.1.102

PINCE MULTIMETRIQUE
ingtrument de mesure PORTATIF muliifonction et avec plusieurs plages destiné a mesurer|le
courant d'un RESEAU sous tensjon, sans ouverture physique des conducteurs, la tension d'un
RE[SEAU sous tension et d'autres grandeurs électriques telles que la résistance

3.2 Parties et accessoires

Ajouter les deux nouvelles définitions suivantes:

3.2.101
MACHOIRE
partie d'un_capteur de courant qui entoure en totalité ou partiellement le conducteur en essal

partie de la MACHOIRE dans laquelle I'ouverture se produit lors des opérations d'insertion
autour d'un conducteur

3.5 Termes de sécurité

Remplacer la définition de 3.5.4 par la nouvelle définition suivante:

3.5.4
RESEAU
alimentation électrique

Ajouter la nouvelle définition suivante:
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3.5.101
CATEGORIE DE MESURE
classification des circuits d'essai et de mesure selon le type de RESEAU auquel ils sont

de

Note 1 a l'article:

stinés a étre connectés

19

Les CATEGORIES DE MESURE tiennent compte des CATEGORIES DE SURTENSION, des niveaux des

courants de court-circuit, de I'emplacement de l'installation du batiment auquel I'essai ou le mesurage doit étre
réalisé et de certaines dispositions de limitation de I'énergie ou de protection contre les transitoires de l'installation

du batiment. Voir I'Annexe AA pour de plus amples informations.

3.6 Isolation

Ajouter la nouvelle définition suivante:

3.6.101

CONDUCTEUR NON ISOLE

conducteur non isolé par une isolation solide ou isolé par une isolation solide ne satisfaisgnt

pas aux exigences de I'ISOLATION PRINCIPALE pour la tension pertinente par rapport a la terre

4 | Essais

L'article de la Partie 1 est applicable a I'exception de ce qui suif;

4.3.2.5 Alimentation RESEAU

Remplacer le titre et le texte existants par:

4.3.2.5 Alimentation

Lels exigences suivantes s'appliquent.

a)| La tension d'alimentation RESEAU dpit €tre comprise entre 90 % et 110 % de toute tensipn
d'alimentation ASSIGNEE pour laguelle l'appareil peut étre réglé ou, si l'appareil gst
ASSIGNE pour une fluctuation supérieure, toute tension d'alimentation comprise dans|la
plage de fluctuation.

b)| La fréquence RESEAU doit"éire toute fréquence ASSIGNEE.

c)| Les appareils prévus‘pour étre alimentés en courant alternatif aussi bien qu'en courgnt
continu doivent étre -connectés a une alimentation en courant alternatif ou en courgnt
continu.

d)| La polarité de_connexion des appareils prévus pour étre alimentés par RESEAU en courgnt
alternatif manophasé doit étre a la fois normale et inverse.

e)| Si lesymioyens de connexion permettent une inversion, la polarité de connexion des
appareils fonctionnant sur accumulateurs ou piles, et en courant continu doit étre a la fois

inverse et normale.

4.3:2-6—Tensionsd'entréeetdesortie

Remplacer le titre et le texte existants par:

4.3.2.6 Tensions ou courants d'entrée et de sortie

Les tensions ou courants d'entrée et de sortie, y compris les potentiels flottants, mais a
I'exclusion de la tension d'alimentation RESEAU, doivent étre réglés sur toute tension ou tout

co

urant dans leur plage ASSIGNEE, en polarité normale ou inverse si possible.

4.4.2.8 Sorties

Remplacer le texte existant par le suivant:
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Les sorties doivent étre ouvertes et court-circuitées a tour de rble.

5 Marquage et documentation
L'article de la Partie 1 est applicable a I'exception de ce qui suit.

5.1.2 Identification

Ajouter les nouveaux points suivants et un nouvel alinéa aprés la note du point b):

ad) pour les capteurs de courant congus uniquement pour une utilisation avec un modéle
spécifique d'appareil, le type de l'appareil doit étre clairement identifié oudavec |(le
symbole 14 du Tableau1 si cette information n'est disponible queCdans [la
documentation;

bb) pour les capteurs de courant de Type A, avec le symbole 102 du Tableau ¥,

ccC| pour les capteurs de courant de Type B et de Type C, avec (de-symbole 101 {u
Tableau 1;

dd) pour les capteurs de courant de Type D, avec le symbole 101 et le symbole 14 du
Tableau 1.

Le symbole approprié (14, 101 ou 102) doit étre marqué prés-des MACHOIRES ou du marquapge
del la CATEGORIE DE MESURE des MACHOIRES, si elle est présénte (voir 5.1.5.101 et 5.1.5.102)|

Tableau 1 — Symboles

Ajouter les deux nouveaux symboles suivants:

NYiméro Symbole Référence Description

Ne pas mettre en place ou retirer un capteur de
101 courant de CONDUCTEURS NON ISOLES SOUS
TENSION DANGEREUSE, ce qui peut entrainer un

choc électrique, une bralure, ou un arc électriqu¢

La mise en place et le retrait d'un capteur de
102 IEC 60417-6300 (2016-03) | courant de CONDUCTEURS NON ISOLES SOUS
TENSION DANGEREUSE sont autorisés.

5.1.5 BORNES, connexions et dispositifs de manceuvre

Ajouter les deux nouveaux paragraphes suivants:

5.1.5.707 BORNES des circuits de mesure
5.1.5.101.1 Généralités
Sauf comme autorisé en 5.1.5.101.4:

a) la valeur de la tension ASSIGNEE par rapport a la terre des BORNES des circuits de mesure,
doit étre marquée, et

b) la valeur de la tension ASSIGNEE ou du courant ASSIGNE, selon le cas, de chaque paire ou
jeu de BORNES des circuits de mesure prévus pour étre utilisés ensemble, doit étre
marquée, et
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c) la CATEGORIE DE MESURE appropriée d'une BORNE, d'une paire ou d'un jeu de BORNES des
circuits de mesure, ou le symbole 14 du Tableau 1, doit étre marqué comme cela est
spécifié en 5.1.5.101.2 et 5.1.5.101.3, le cas échéant.

Les BORNES des circuits de mesure sont habituellement disposées par paires ou jeux. Chaque
paire ou jeu de BORNES peut avoir une tension ASSIGNEE ou un courant ASSIGNE, ou les deux,
au sein de ce jeu, et chaque BORNE peut avoir individuellement une tension ASSIGNEE par
rapport a la terre. Pour certains capteurs de courant, la tension ASSIGNEE entre les BORNES
peut étre différente de la tension ASSIGNEE par rapport a la terre. Les marquages doivent étre
clairs pour éviter toute confusion.

Legs marquages doivent étre placés prés des BORNES. Cependant, s'il n'y a pas suffisamiment
de place (comme sur les capteurs de courant a entrées multiples), le marquage peut” éfre
placé sur la plaque signalétique ou sur le cadran, ou le symbole 14 du Tableau 1Opeut éfre
apposé sur la BORNE.

Pqur chaque jeu de BORNES de circuits de mesure, il n'est pas nécessaire d'apposer|le
marquage du symbole 14 du Tableau 1 plus d'une fois lorsqu'il est proche'des BORNES.

L4 conformité est vérifiee par examen et, le cas échéant, comme cela est spécifié pn
5.1.5.101.2 et 5.1.5.101.3, en tenant compte des exceptions de 5.1.5.101.4.

5.1.5.101.2 BORNES des circuits de mesure dont les _catégories de mesure sont dps
CARACTERISTIQUES ASSIGNEES

La CATEGORIE DE MESURE appropriée doit étre mafquée pour les BORNES des circuits de
mesure dont les CATEGORIES DE MESURE soni\ des CARACTERISTIQUES ASSIGNEES. Lps
mT;rquages de la CATEGORIE DE MESURE doivent &ire "CAT II", "CAT IlI" ou "CAT IV" selon|le
cals.

Leg marquage de ces BORNES avec plus d'line CATEGORIE DE MESURE et de sa tension ASSIGNEE
pdr rapport a la terre est autorisé.

L4 conformité est vérifiée par examen.

5.1.5.101.3 BORNES des_circuits de mesure ASSIGNEES pour la connexion a des tensiops
supérieures.aux niveaux de 6.3.1

Leg symbole 14 du,Tableau 1 doit étre marqué pour les BORNES des circuits de mesyre
AS[SIGNEES pour la cennexion a des tensions supérieures aux niveaux de 6.3.1, mais dont les
CATEGORIES DE MESURE ne sont pas des CARACTERISTIQUES ASSIGNEES (voir aussi 5.4.2 bb)).

La conformite est vérifiée par examen.

5.1.52101.4 BORNES des circuits de mesure connectées en permanence, spécifiques pu

L~ pourles TENSIONS-ROR-DANGEREUSES

Il n'est pas nécessaire que les BORNES des circuits de mesure fassent I'objet d'un marquage
Si:

a) elles sont prévues pour étre connectées en permanence et non ACCESSIBLES
(voir 5.4.3 aa) et bb)), ou

b) elles sont prévues pour étre connectées uniquement a des BORNES spécifiques d'autres
appareils (voir aussi 6.101.3 ), ou

c) il est évident, par d'autres indications, que la tension ASSIGNEE est inférieure aux niveaux
de 6.3.1.
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NOTE Des exemples d'indications acceptables mentionnant que les entrées sont prévues pour étre
inférieures aux niveaux de 6.3.1 comprennent:

I'indication de I'échelle totale balayée par I'aiguille d'un voltmétre ou d'un ampéremeétre avec une seule
plage;

I'indication de I'échelle maximale portée sur un sélecteur de tension;

une tension ou une puissance ASSIGNEE exprimée en dB, mW ou W et dont la valeur équivalente décrite
dans la documentation est inférieure a 30 V en courant alternatif.

La conformité est vérifiée par examen.

5.5 102—Tensiometcourant ASSIGNES U€S MACHOUIRES

Lg marquage des capteurs de courant destinés a étre utilisés sur des CONDUCTEURS/N

1S

Le
DH
DH

Le
do

L4
co|

alfernatif et au courant continu.

L4

5.4
Aj

aa

bby

mT;rquages de la CATEGORIE DE MESURE doivent étre "CAT II", "CAT I[lI")ou "CAT IV" selon
cas.

DLES doit comporter la valeur de la tension ASSIGNEE par rapport a la terre des MAGHOIRES.

s MACHOIRES de capteurs de courant de Type A, Type B ou Type C et dont les CATEGORI
MESURE sont des CARACTERISTIQUES ASSIGNEES, doivent étre marquées avec¢ la CATEGOHR
MESURE appropriée a cb6té du marquage de la tension par rapport“a la terre. L

S MACHOIRES et les BORNES du circuit de sortie des captetrs' de courant de Type D
ivent pas avoir de marquage d'une CATEGORIE DE MESURE.

valeur du courant ASSIGNE doit étre marquée sur ou.prés des MACHOIRES. La nature
urant doit aussi étre marquée a moins que la valeuf,marquée s'applique a la fois au coura

conformité est vérifiée par examen.

1.1 Généralités
buter les nouveaux points suivants@ la liste ainsi qu'un nouvel alinéa:
) des informations sur chaque CATEGORIE DE MESURE applicable pour le circuit de mesu

dont les CATEGORIES:™ DE MESURE sont des CARACTERISTIQUES ASSIGNE
(voir 5.1.5.101.2);

DN

IE
es
le

du
nt

) pour les circuits’ de mesure dont les CATEGORIES DE MESURE ne sont pas d

Cértains_capteurs de courant peuvent avoir plusieurs CATEGORIES DE MESURE ASSIGNEES pqur

unf méme circuit de mesure. Pour de tels capteurs de courant, la documentation d
irtement identifier les CATEGORIES DE MESURE dans lesquelles le capteur de courant

cla
de

5.4.2 CARACTERISTIQUES ASSIGNEES des appareils

Ajouter les deux nouveaux points suivants a la liste ainsi qu'un nouvel alinéa:

aa)

bb)

des informations sur chaque CATEGORIE DE MESURE applicable pour le circuit de mesure
dont les CATEGORIES DE MESURE sont des CARACTERISTIQUES ASSIGNEES (voir 5.1.5.101.2
et 5.1.5.102);

pour les capteurs de courant de Type A, de Type B et de Type C dont les CATEGORIES
DE MESURE ne sont pas des CARACTERISTIQUES ASSIGNEES, mais qui peuvent étre
improprement connectés a de tels circuits, un avertissement stipulant de ne pas utiliser
le capteur de courant pour des mesurages sur le RESEAU, et les CARACTERISTIQUES
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ASSIGNEES détaillées, y compris les SURTENSIONS TRANSITOIRES (voir AA.2.4 pour de pl
amples informations).

19

us

Si le capteur de courant comporte plusieurs CATEGORIES DE MESURE ASSIGNEES pour le méme
circuit de mesure, la documentation doit clairement identifier les CATEGORIES DE MESURE dans
lesquelles le capteur de courant est destiné a étre utilisé et celles dans lesquelles il ne doit
pas I'étre.

5.4.3 Installation des appareils

Ajputer-fesdeux Trouveaux poimts suivants o fa fiste:

aa

bb

5.4.4 Fonctionnement de I'appareil

R4

) pour les BORNES du circuit de mesure prévues pour une connexion permanente~et/dg
les CATEGORIES DE MESURE sont des CARACTERISTIQUES ASSIGNEES, les informatio
concernant la CATEGORIE DE MESURE, les tensions ou les courants ASSIGNES, seton le ¢
(voir 5.1.5.101.2 et 5.1.5.102);

) pour les BORNES du circuit de mesure prévues pour une connexion permanente et dg
les CATEGORIES DE MESURE ne sont pas des CARACTERISTIQUES  ASSIGNEES, |
informations concernant les tensions, les courants et les SURTENSIONS TRANSITOIR|
ASSIGNES, selon le cas (voir 5.1.5.101.4 et 5.1.5.102).

mplacer le texte existant par le suivant:

notice d'utilisation doit comporter, lorsque cela s'applique:
I'identification et la description des dispositifs)de commande et leur utilisation dans to
les modes de fonctionnement;

pour les capteurs de courant congus pour une utilisation uniquement avec un mod§
spécifique d'appareil, une identification.¢laire du type de l'appareil;

les spécifications des limites de fon¢tionnement intermittent;

les spécifications des limites.\du courant en fonction de la fréquence si le circ
magnétique peut atteindre une,température dangereuse;

des explications des sympoles relatifs a la sécurité, utilisés sur le capteur de courant;

les instructions pour ('interconnexion aux accessoires et a d'autres appareils, y comp
I'indication des accessoires appropriés et des piéces amovibles;

les instructionspour le remplacement des matiéres consommables;
les instructions’relatives au nettoyage et a la décontamination;
les instrugtions pour l'application et le retrait du capteur de courant;

les instructions pour mettre hors service l'installation sur laquelle le courant est mesu
oupour adopter des procédures de fonctionnement sécurisées lorsque le travail ¢
réalisé sur des installations SOUS TENSION DANGEREUSE, durant I'application et le retr

nt

us

uit

I's

é1
st
Ait

des capteurs de courant de Type B:

n)

les instructions pour mettre hors service l'installation sur laquelle le courant est mesuré,
lorsque le travail est réalisé sur des installations SOUS TENSION DANGEREUSE ou a énergie

non limitée, durant 'application et le retrait des capteurs de courant de Type C;

les instructions relatives a la fonction de la BARRIERE DE PROTECTION, indiquant la lim
d'accés sécurisé de la partie PORTATIVE;

ite

un avertissement a I'OPERATEUR stipulant que les capteurs de courant de Type D ne sont
prévus que pour une utilisation autour de conducteurs isolés ou de conducteurs de

circuits a énergie limitée;

un avertissement a I'OPERATEUR stipulant qu'il convient d'utiliser des équipements de
protection individuelle lorsque des parties SOUS TENSION DANGEREUSE peuvent étre

ACCESSIBLES dans l'installation sur laquelle le mesurage doit étre effectué;
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0)

p)

q)

6

L'article de la Partie 1 est applicable a I'exception de ce qui suit.

Aj

aa

R4

Aj

Le
de
au

a)

ut étre compromise.

conformité est vérifiée par examen.

un avertissement a I'OPERATEUR stipulant de ne pas utiliser un capteur de courant flexible
si l'indicateur d'usure du cordon flexible servant de MACHOIRE au capteur de courant
flexible est visible (voir 8.103);

un avertissement a I'OPERATEUR stipulant de ne pas utiliser un capteur de courant si
I'indicateur d'usure de I'EXTREMITE DE LA MACHOIRE est visible (voir 8.104);

un avertissement a I'OPERATEUR stipulant de ne pas utiliser un capteur de courant au-
dessus de sa fréquence ASSIGNEE, si le circuit magnétique peut atteindre une température
dangereuse (voir 10.101).

Protection contre les chocs électriques

.1.2 Exceptions

.9.2 LIAISON DE PROTECTION

.5.2 Non utilisé

.6 Connexion aux circuits externes

.6.101 BORNES des circuits de mesure

buter le nouveau point suivant a la liste:

) parties conductrices d'une EXTREMITE DE LA MACHOIRE, a condition qu'elles satisfasse
aux exigences de 6.9.101.

mplacer le titre existant par le suivant et supprimer le texte:

h

buter les deux nouveaux paragraphes suivants:

s parties conductrices de chaque BORNE non couplée d'un circuit de mesure qui peuvs

venir SOUS TENSJON DANGEREUSE lorsque la tension ASSIGNEE la plus élevée est appliqug

X autres BORNES du circuit de mesure du capteur de courant doivent étre séparées:

nt

de la.partie la plus proche du doigt d'épreuve touchant les parties extérieures de la BORNE
dans-la position la plus défavorable, par au moins la DISTANCE D'ISOLEMENT et la LIGNE PE
FUITE applicables du Tableau 101 pour les BORNES ayant une tension ASSIGNEE qui pegut
atteindre 1 000 V en courant alternatif ou 1 500 V en courant continu (voir Figure 1):

b)

de la partie la plus proche du doigt d'épreuve touchant les parties extérieures de la BORNE
dans la position la plus défavorable, par au moins 2,8 mm pour la DISTANCE D'ISOLEMENT et
la LIGNE DE FUITE pour les BORNES ayant une tension ASSIGNEE supérieure a 1 000 V en
courant alternatif ou 1 500 V en courant continu. Ces BORNES doivent également résister a
I'essai en tension de 6.8 avec une tension d'essai égale a la tension ASSIGNEE de la BORNE
multipliée par 1,25 et appliquée entre la partie la plus proche du doigt d'épreuve touchant
les parties extérieures de la BORNE dans la position la plus défavorable et les BORNES du
circuit de mesure.

EXEMPLE Pour une tension alternative ASSIGNEE de 4 000 V (valeur efficace), la tension d'essai alternative
est de 5 000 V (valeur efficace) (valeur créte de 7 070 V). La DISTANCE D'ISOLEMENT calculée est de 13,1 mm

selon D, du Tableau K.15. Pour les champs homogeénes, une DISTANCE D'ISOLEMENT moins élevée peut étre
obtenue au moyen d'essais (voir I'lEC 60664-1 pour de plus amples informations sur les champs homogénes).
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C) en ce qui concerne les EMPLACEMENTS HUMIDES, aucune exigence relative a la DISTANCE

D'ISOLEMENT et a la LIGNE DE FUITE n'est prévue pour les tensions comprises entre 16 V
(valeur efficace) en courant alternatif et 30 V (valeur efficace) en courant alternatif, ou
entre 35V en courant continu et 60V en courant continu. Néanmoins, les parties
conductrices des BORNES non couplées d'un circuit de mesure ne doivent pas étre

ACCESSIBLES.

Tableau 101 — DISTANCES D'ISOLEMENT et LIGNES DE FUITE des BORNES d'un circuit de

mesure ayant des parties conductrices sous TENSION DANGEREUSE qui peuvent atteindre

1 000 V en courant alternatif ou 1 500 V en courant continu

Tension des parties conductrices de la BORNE DISTANCE D'ISOLEMENT et LIGNE DE FUITE
V en courant alternatif (valeur efficace) et V en courant continu mm
> 30 <300 0,8
> 300 <600 1,0
> 600 <1000 2,6
>1000 <15002 2,8
NOTE Les valeurs présentées dans ce tableau ne s'appliquent pas aux tensions_inférieures aux TENSIONS
dangereuses (voir 6.3.1 a)).
2 Pour la tension continue uniquement.

L'/
llb

La
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Annexe CC fournit des informations concernant les dimensions recommandées des BORN
bnane" de 4 mm.

conformité est vérifiée par examen, par laxdétermination des parties ACCESSIBLES, f
bsurage des DISTANCES D'ISOLEMENT et LIGNES DE FUITE applicables, et le cas échéant, p
ssai en tension de 6.8.

5.102 BORNES spécialisées des circuits de mesure

s composants, les capteurs etyles dispositifs prévus pour étre connectés a des BORN
Ecialisées des circuits de mesure ne doivent pas étre a la fois ACCESSIBLES et SOUS TENSI
NGEREUSE, que ce soit en{CONDITION NORMALE ou en CONDITION DE PREMIER DEFAUT, mér
sque la tension ASSIGNEE la plus élevée est appliquée a toute autre BORNE du circuit
bsure.

TE Ces BORNES™ speécialisées incluent entre autres les BORNES de mesure de semiconducteurs,
densateurs et les connecteurs de thermocouple.

ar
ar

conformité-est vérifiée par examen et mesurage. Les composants, capteurs et disposi

cir

ifs

Bvus polir’ étre connectés aux BORNES spécialisées d'un circuit de mesure sont connecteés.
s mésutrages de 6.3 sont effectués afin de garantir que les niveaux de 6.3.1 et de 6.3.2 he
nt\pas dépassés lorsque chacune des tensions suivantes est appliquée a chaque BORNE du

a)
b)
c)

it A panoiira Ja ~noo Anh Aot
Cort aCTnicour G 1c- oS Correarit.

la tension alternative ASSIGNEE la plus élevée a toute fréquence RESEAU ASSIGNEE;
la tension continue ASSIGNEE la plus élevée;

la tension alternative ASSIGNEE la plus élevée a la fréquence de mesure maximale

ASSIGNEE associée.

6.7.1.3 LIGNES DE FUITE

Ajouter le nouvel alinéa suivant aprés le troisieme alinéa:
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Pour les APPAREILS PORTATIFS non alimentés par le RESEAU ou le circuit de mesure, il est
admis d'utiliser les LIGNES DE FUITE conformes au groupe de matériaux | pour les autres
matériaux.

Pour les BORNES des APPAREILS PORTATIFS prévus pour étre connectés uniquement a une
sonde équipée portative conforme a la Partie 031, il est admis d'utiliser les LIGNES DE FUITE
conformes au groupe de matériaux | pour l'isolation des BORNES.

6.7.1.5 Exigences pour l'isolation suivant le type de circuit

Remplacer le texte existant par le suivant:

Lels exigences pour l'isolation de types particuliers de circuits sont spécifiées comme suit:

a)len 6.7.2 pour les CIRCUITS RESEAU en CATEGORIE DE SURTENSION Il avec\une tensipn
d'alimentation nominale jusqu'a 300 V;
NOTE 1 Voir I'Annexe | pour les tensions nominales des RESEAUX de distribution.

b)len 6.7.3 pour les circuits secondaires séparés des circuits du a) au moyen seulement d'un
transformateur;

c)[a I'Article K.1 pour les CIRCUITS RESEAU en CATEGORIE DE- SURTENSION Il ou IV ou En
CATEGORIE DE SURTENSION Il au-dela de 300 V;

d)|a I'Article K.2 pour les circuits secondaires séparés des‘Circuits du ¢) au moyen seulemgnt
d'un transformateur;

e)|a I'Article K.3 pour les circuits ayant une ou plusieurs des caractéristiques suivantes:

1) la SURTENSION TRANSITOIRE maximale possible est limitée par la source d'alimentatipn
ou a l'intérieur du capteur de courant a une valeur connue inférieure aux valeurs prisges
par hypothése pour le CIRCUIT RESEAU;

2) la SURTENSION TRANSITOIRE maximale possible est supérieure aux valeurs prises par
hypothése pour le CIRCUIT RESEAU;

3) la TENSION DE SERVICE est laséomme des tensions de plusieurs circuits, ou est upe
tension mixte;

4) la TENSION DE SERVICE.comporte une tension de créte répétitive qui peut comprendre
une forme d'onde périodique non sinusoidale ou une forme d'onde non périodigue
survenant réguliérement;

5) la TENSION DESERVICE a une fréquence supérieure a 30 KHz;
6) le circuit ~est’ un circuit de mesure pour lequel les CATEGORIES DE MESURE he
s'appliquent pas.

f) |a I'Artiete"K.101 pour les circuits de mesure dont les CATEGORIES DE MESURE sont des
CARACTERISTIQUES ASSIGNEES.

NQTEZ, Ces exigences sont représentées dans I'organigramme de I'Annexe DD, Figure DD.1.

Le niveau de SURTENSION TRANSITOIRE pour le RESEAU correspond a la valeur spécifiée de
"tension ASSIGNEE de tenue aux chocs exigée des équipements" du Tableau 443.2 de
I'EC 60364-4-44:2007/AMD1:2015.

6.8.3.1 Essai en tension alternative

Remplacer la premiére phrase par la phrase suivante:

Le générateur de tension doit pouvoir maintenir la tension d'essai & +5 % de la valeur
spécifiée tout au long de I'essai.
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6.9 Exigences relatives a la construction pour la protection contre les chocs
électriques

Ajouter les deux nouveaux paragraphes suivants:

6.9.101 Protection contre le conducteur SOUS TENSION DANGEREUSE

6.9.101.1 Protection par une BARRIERE DE PROTECTION

ef—ed . , HS—de—eot e A
doivent étre équipés d'une BARRIERE DE PROTECTION afin d'avertir 'OPERATEUR de la dimjte
d'accés sécurisé. La BARRIERE DE PROTECTION doit couvrir au moins 50 % du périmétre; et dpit
s'étendre au moins sur deux c6tés opposés de la partie PORTATIVE.

La DISTANCE D'ISOLEMENT et la LIGNE DE FUITE entre les parties SOUS TENSION DANGEREUSE etla
BARRIERE DE PROTECTION doivent satisfaire aux exigences de I''SOLATION RENEORCEE pour les
CARACTERISTIQUES ASSIGNEES des MACHOIRES. La Figure 102 donne Un” exemple de (la
DISTANCE D'ISOLEMENT "d" entre la BARRIERE DE PROTECTION, les MACHOIRES et le conductgur
SQUS TENSION DANGEREUSE.

L4 conformité est vérifiée par examen et mesurage des DISTANCES D'ISOLEMENT et des LIGNES
DH FUITE.

Y

¥
-

—\

2 IEC

Légende

Conducteur SOUS(TENSION DANGEREUSE

BARRIERE DE RROTECTION

d |Distance entre la BARRIERE DE PROTECTION et le conducteur SOUS TENSION DANGEREUSE

Figure 102 — DISTANCE D'ISOLEMENT entre la BARRIERE DE PROTECTION,
les MACHOIRES et le conducteur SOUS TENSION DANGEREUSE

6.9.101.2 Parties PORTATIVES ou manipulées manuellement

Les parties PORTATIVES ou manipulées manuellement des capteurs de courant de Type A
doivent étre séparées par une DOUBLE ISOLATION ou par une ISOLATION RENFORCEE des parties
des MACHOIRES qui peuvent étre touchées par un CONDUCTEUR NON ISOLE, en position ouverte
et fermée. Toute partie conductrice du circuit magnétique qui peut étre en contact avec un
conducteur est considérée comme portée a la tension ASSIGNEE des MACHOIRES par rapport a
la terre.

Les EXTREMITES DE MACHOIRES qui comportent un indicateur d'usure doivent avoir au moins
une DOUBLE ISOLATION ou une ISOLATION RENFORCEE lorsqu'elles sont neuves, et au moins une
ISOLATION PRINCIPALE lorsque l'indicateur d'usure apparait.
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La conformité est vérifiée par examen, par la détermination des parties ACCESSIBLES des
MACHOIRES en position ouverte et fermée au moyen de la broche métallique décrite en 6.2.3 et
par la détermination des parties PORTATIVES ou manipulées manuellement ACCESSIBLES, et,

a)

b)

pour le capteur de courant dont les CATEGORIES DE MESURE sont des CARACTERISTIQUES
ASSIGNEES, par mesurage des valeurs applicables aux DISTANCES D'ISOLEMENT et aux
LIGNES DE FUITE définies en K.101.2 et K.101.3, et par les essais applicables de K.101.4
pour l'isolation solide;

pour le capteur de courant dont les CATEGORIES DE MESURE ne sont pas des
CARACTERISTIQUES ASSIGNEES, par mesurage des valeurs applicables aux DISTANCES

NG

Outre la broche métallique, les surfaces extérieures de I'ENVELOPPE des MAGHOIRES S(

re

Si
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my
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6.9.102 Circuits d'entrée/sortie

Le
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(of0)
la

Le

unfe DOUBLE ISOLATIONtQU'une ISOLATION RENFORCEE lorsqu'elles sont neuves, et au moins u

IS

La
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D'ISOLEMENT et aux LIGNES DE FUITE definies en K.3.2 ou K.3.3 et K.3.4, et par les essais

applicables de K.3.5 pour l'isolation solide.

TE La broche d'essai métallique simule un CONDUCTEUR NON ISOLE.

couvertes d'une feuille de métal en position ouverte et fermée pendant I'essai.

les EXTREMITES DE MACHOIRES des capteurs de courant de Type A dont les CATEGORIES
SURE Il et IV sont des CARACTERISTIQUES ASSIGNEES, comportent i indicateur d'usure,
bsurage et les essais sont réalisés a la fois avant et apres  l'essai d'abrasion d
TREMITES DE MACHOIRES de 8.101 et l'essai de choc de la"MACHOIRE de 8.102, le ¢
héant.

les EXTREMITES DE LA MACHOIRE ne comportent pas d'indicateur d'usure, le mesurage et

choc de la MACHOIRE de 8.102, le cas échéant.

s circuits d'entrée/sortie des capteurs~dé courant de Type A, de Type B et de Type
s MACHOIRES qui peuvent étre touchées par un CONDUCTEUR NON ISOLE, en position ouve
fermée. Toute partie conductrice du circuit magnétique qui peut étre en contact avec

nducteur est considérée comme portée a la tension ASSIGNEE des MACHOIRES par rappor
terre.

s EXTREMITES DE MACHOIRES qui comportent un indicateur d'usure doivent avoir au moi

DLATION PRINCIPALE\lOrsque l'indicateur d'usure apparait.

sais sont réalisés apres l'essai d'abrasion des EXTREMITES DE MACHOIRES de 8.101 et I'es$
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LIGNES DE FUITE defm/esen K 1012 et K101 3 et par Ies essais appllcables de K. 101 4
pour l'isolation solide;

pour le capteur de courant dont les CATEGORIES DE MESURE ne sont pas des
CARACTERISTIQUES ASSIGNEES, par mesurage des valeurs applicables aux DISTANCES
D'ISOLEMENT et aux LIGNES DE FUITE définies en K.3.2 ou K.3.3 et K.3.4, et par les essais
applicables de K.3.5 pour I'isolation solide.

NOTE La broche d'essai métallique simule UN CONDUCTEUR NON ISOLE.

Outre la broche métallique, les surfaces extérieures de I'ENVELOPPE des MACHOIRES sont
recouvertes d'une feuille de métal en position ouverte et fermée.
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Si les EXTREMITES DE MACHOIRES comportent un indicateur d'usure, le mesurage et les essais
sont réalisés a la fois avant et apres l'essai d'abrasion des EXTREMITES DE LA MACHOIRE
de 8.101 et I'essai de choc de la MACHOIRE de 8.102, le cas échéant.

Si les EXTREMITES DE LA MACHOIRE ne comportent pas d'indicateur d'usure, le mesurage et les
essais sont réalisés aprés I'essai d'abrasion des EXTREMITES DE MACHOIRES de 8.101 et I'essai
de choc de la MACHOIRE de 8.102, le cas échéant.

Ajouter le nouveau paragraphe suivant:

6.101 Cordons des circuits de sortie
6.101.1 Généralités

Les surfaces extérieures des cordons des circuits de sortie des capteurs de courant peuvgnt
fagilement toucher les parties SOUS TENSION DANGEREUSE de l'installation®en essai. Les
conducteurs internes des cordons des circuits de sortie des capteurs de-courant peuvegnt
également étre maintenus a une TENSION DANGEREUSE lorsqu'ils sont connectés a un appargil
de¢ mesure ou de commande (wattmétre, analyseur de qualité de I'énergie....).

6.101.2 Connexion a I'ENVELOPPE du capteur de courant

Lels BORNES couplées situées sur I'ENVELOPPE du capteur de courant et/ou les cordons doivant
avijpir une DOUBLE ISOLATION ou une ISOLATION RENFORCEE\Entre leurs surfaces extérieures|et
lelirs conducteurs.

Pqur les capteurs de courant de Type A, de Type-B et de Type C, l'isolation des cordons des
cirfcuits de sortie, et des BORNES couplées est fondée sur les exigences de I'Article K.101 pqur
la[valeur la plus élevée de la tension ASSIGNEE)et de |la CATEGORIE DE MESURE des MACHOIRES
ou les CARACTERISTIQUES ASSIGNEES du gircuit de sortie, mais pas moins de 300V En
CATEGORIE DE MESURE I.

Pqur les capteurs de courant de Type D, l'isolation des cordons des circuits de sortie et des
BJRNES couplées est fondée sur les exigences de I'Article K.101 pour 300 V en CATEGORIE pPE
MESURE |I.

L4 conformité est vérifiée. par examen, par mesurage des valeurs applicables des DISTANCES
D'ISOLEMENT et des LIGNES DE FUITE définies en K.101.2 et par les essais applicables
ddg K.101.4 pour l'iselation solide.

6.101.3 Connexion a un appareil de mesure ou de commande

Le fabricaht)doit attribuer une valeur de tension et préciser si une CATEGORIE DE MESURE gst
AS[SIGNEE-pour cette connexion.

Le Ir\réqmnf document n‘m(igp aucune tension ASSIGNEE minimale pour les BORNES de captaur
de courant destinées a étre connectées a un appareil de mesure ou de commande.

Les BORNES non couplées doivent satisfaire aux exigences de 101.2.

Si le capteur de courant a été congu pour étre utilisé uniquement avec un modéle spécifique
d'appareil, les VALEURS ASSIGNEES des BORNES du capteur doivent étre conformes aux
VALEURS ASSIGNEES des BORNES de cet appareil de mesure ou de commande spécifique.

La conformité est vérifiée comme cela est spécifié en 101.2, par examen, et,
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a)

b)

7

pour le capteur de courant dont les CATEGORIES DE MESURE sont des CARACTERISTIQUES
ASSIGNEES, par mesurage des valeurs applicables aux DISTANCES D'ISOLEMENT et aux
LIGNES DE FUITE définies en K.101.2 et K. 101.3, et par les essais applicables de K.101.4
pour l'isolation solide;

pour le capteur de courant dont les CATEGORIES DE MESURE ne sont pas des
CARACTERISTIQUES ASSIGNEES, par mesurage des valeurs applicables aux DISTANCES
D'ISOLEMENT et aux LIGNES DE FUITE définies en K.3.2 ou K.3.3 et K.3.4, et par les essais

applicables de K.3.5 pour l'isolation solide.

. , ! o

L'article de la Partie 1 est applicable.

8

Résistance aux contraintes mécaniques

L'article de la Partie 1 est applicable a I'exception de ce qui suit.
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buter les quatre nouveaux paragraphes suivants:

01 Essai d'abrasion des EXTREMITES DE MACHOIRES

rsque les capteurs de courant sont mis en place sur’ Qu retirés des conducteurs, lel
TREMITES DE MACHOIRES peuvent étre soumises ai l'abrasion, notamment lorsque
nducteur est une barre omnibus. Ces capteurs de ¢ourant doivent étre congus de maniérg
e sOrs aprés l'essai suivant d'abrasion des EXTREMITES DE MACHOIRES, réalisé afin
huler I'usure des MACHOIRES lors des opérations d'insertion et de retrait. Cette exigence ¢
plicable uniqguement aux capteurs de courantide Type A et de Type B dont les CATEGORI
MESURE |Il et IV sont des CARACTERISTIQUES ASSIGNEES. Les capteurs de courant avec u
CHOIRE coulissante, les capteurs de courant avec des MACHOIRES a fourche et les captey
courant flexibles ne sont pas concernes par 8.101.

S EXTREMITES DE MACHOIRES peuvent comporter un indicateur d'usure qui permet
ualiser la limite d'utilisation’-aprés abrasion. Un indicateur d'usure est une foncti

mportant une couleur contrastée qui apparait quand une certaine limite d'usure est atteinfe.

échantillon non conditionné de capteur de courant en CONDITION NORMALE et un échantill
Bconditionné du capteur de courant conditionné comme cela est spécifié en 10.5.2 a) sd
ités comme suit.

e plaque constituée par un matériau rigide recouvert sur les deux faces d'une toile ém
t préparée: La plaque a une surface minimale de 50 mm par 450 mm et une épaisseur
mm au-maximum. La toile émeri doit avoir un grain N° 120, a support en toile et revéteme
torporant un abrasif a I'oxyde d'aluminium.
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Les machoires ouvertes, les échantillons sont insérés comme indiqué par la Figure 103, puis
les méachoires sont fermées.

Les échantillons sont déplacés le long de la plaque sur une distance de 200 mm, ou moins,
du fait de sa conception, pendant 50 cycles — un cycle correspondant a un mouvement aller et
a un mouvement retour — afin d'user le point de fermeture des machoires (voir la Figure 103).
Si l'isolation des extrémités de machoires comporte un indicateur d'usure, I'essai est terminé
lorsque l'indicateur d'usure apparait avant la fin des 50 cycles. La toile émeri est remplacée
apreés le traitement de chaque échantillon.
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Figure 103 — Essai d'abrasion des EXTREMITES DE MACHOIRES
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d'insertion. Cette exigence est applicable uniquement aux capteurs de courant de Type
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conformité de 6.9.101.2 et 6.9.102.

02 Essai de choc de la MACHOIRE

rsque les capteurs de courant sont mis en place sur ou retirés des conducteurs, ils peuve
heurter et étre endommagés, notamment lorsque le conducteur est. une barre omnibd

pteurs de courant flexibles. Le niveau normal d'énergie exigé pour la protection pour I'ess
choc est issu du Tableau 102.

ssai conformément a la norme |IEC 60068-2-75 par I'essai Eha (marteau pendulaire), g
ssai Ehb (marteau a ressort) ou par l'essai Ehc.(marteau vertical) avec le niveau d'énerg
terminé dans le Tableau 102 selon la masse’du capteur de courant.

Tableau 102 — Niveau d'énergie pour I'essai de choc de la MACHOIRE

Masse du capteur de courant Niveau d'énergie Code IK
J (IEC 62262)
kg
<0,5 1 IK06
> 0,5 =1 2 IKO7
=1 5 IKO8

bchantillon.ést'refroidi a la température ambiante minimale ASSIGNEE pendant au moins 4
is soumis¥a l'essai dans les 3 min. L'échantillon est fermement maintenu sur un supp
ide et‘ouvert dans toute la mesure du possible. Trois points sont soumis a l'essai, de
ints(se" situant sur les surfaces extérieures des MACHOIRES a proximité des EXTREMITES
CGHOIRES, le troisiéme point se situant sur la surface intérieure du capteur directeme
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Figure 104 — Points de choc pour I'essai de choc de la MACHOIRE

Aprés l'essai de choc de la MACHOIRE, I'échantillon de capteur de courant est porté a upe
tenpérature d'essai de référence (voir 4.3.1) et soumis a la déclaration de conformité pe
6.9.101.2 et 6.9.102.

8.103 Essai de pression a haute température pour l'isolation des capteurs de courgnt
flexibles

Les cordons flexibles utilisés pour la MACHOIRE d'un-Capteur de courant flexible ne doivent pjas
prpvoquer un DANGER lorsqu'ils sont soumis a une./contrainte mécanique susceptible de e
produire en UTILISATION NORMALE. Pour satisfaire a cette exigence, les cordons flexibles
dgivent étre congus pour étre slrs apres I'essairde pression suivant, réalisé afin de simuler|la
cojntrainte des cordons flexibles lors de leurputilisation.

Legs cordons flexibles peuvent comporter un indicateur d'usure qui permet de visualiser|la
linpite d'utilisation. Un indicateur d'usure est une fonction comportant une couleur contrastge
qui apparait quand une certaine_limite d'usure est atteinte.

Les cordons flexibles doivent assurer au moins une DOUBLE ISOLATION ou une ISOLATIDN
RENFORCEE lorsqu'ils sontuneufs. De plus, ils doivent satisfaire aux conditions suivantes:

a)| S'ils ne comportent pas d'indicateur d'usure, ils doivent assurer au moins une DOUBLE
ISOLATION ourune ISOLATION RENFORCEE aprés une usure de durée de vie type.

b)| S'ils comportent un indicateur d'usure, ils doivent assurer au moins une ISOLATIDON
PRINCIPALE lorsque l'indicateur d'usure apparait.

La conformité est vérifiée par les essais suivants:

I

Treis-echantiHons-du-cordontlexible-sent-seoumis-at-essai—Ghague-échantiflon-est-prelevé-sur
un capteur de courant flexible dont la longueur est comprise entre 150 mm et 300 mm. La
longueur de chaque échantillon est comprise entre 50 mm et 100 mm.

Le dispositif de pénétration est représenté a la Figure 105, et se compose d'une lame
rectangulaire avec un coin de 0,70 mm # 0,01 mm de large, qui peut étre pressé contre
I'échantillon. Chaque échantillon est placé dans la position représentée a la Figure 105. Un
cordon flexible plat sans gaine est couché sur son cété plat. Les échantillons sont fixés sur le
support de maniere a ne pas se courber sous la pression de la lame. La force est appliquée
dans la direction perpendiculaire a [Il'axe de [I'échantillon; la lame est également
perpendiculaire a I'axe de I'échantillon.
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