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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 2.033: Particul : for hand-held multi

and-other METERS; for domestic and professional use, capable of
measuring MAINS voltage

FOREWORD

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 prom
international co-operation on all questions concerning standardization in the electrical’and electronic fields.

pte
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 "l
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. Interpational, governmental and n

EC
ed
bn-

governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closgly

with the International Organization for Standardization (ISO) in accordance with conditions determined
agreement between the two organizations.

by

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internatiopal

consensus of opinion on the relevant subjects since each_ technical committee has representation from
interested IEC National Committees.

all

IEC Publications have the form of recommendations for/international use and are accepted by IEC Natiopal

Committees in that sense. While all reasonable efforts,are made to ensure that the technical content of |

=6

Publications is accurate, IEC cannot be held responsible for the way in which they are used or for 3ny

misinterpretation by any end user.

In order to promote international uniformity,x/[EC National Committees undertake to apply IEC Publicatigns
transparently to the maximum extent possible in their national and regional publications. Any divergernce
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in

the latter.

IEC itself does not provide any attéstation of conformity. Independent certification bodies provide conformity
assessment services and, in somje areas, access to IEC marks of conformity. IEC is not responsible for any

services carried out by independent certification bodies.

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

No liability shall attachtto 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 -any’ nature whatsoever, whether direct or indirect, or for costs (including legal fees) gnd

expenses arising.out of the publication, use of, or reliance upon, this IEC Publication or any other |
Publications.

Attentionisdfawn to the Normative references cited in this publication. Use of the referenced publicationg

indispensable for the correct application of this publication.

FC

S

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subjec{ of

patent rights. 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 61010-2-033 has been prepared by IEC technical committee 66:
Safety of measuring, control and laboratory equipment.

This second edition cancels and replaces the first edition published in 2012. This edition
constitutes a technical revision.

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

a)—he—seope-hasbeenreducedtohand-hetdmultimeters—Yeltmeters—and—e P ters
have been removed. They are addressed respectively by IEC 61010-2-030~.and
IEC 61010-2-032. The relevant definitions have been removed.

b)| Subclause 4.4.2.101 has been relocated into Clause 102.

c)| CLEARANCES and CREEPAGE DISTANCES for WET LOCATIONS and for measuring circpit
TERMINALS exceeding 1 000 V a.c. or 1 414 V d.c. have been specified.

d)| Subclause 14.101 related to "Circuits or components used as TRANSIENT OVERVOLTA[GE
limiting devices in measuring circuits used to measure MAINS" has béen removed.

e)| References to IEC 61010-031 for probe assemblies and IEG.61010-2-032 for current
sensors have been added.

f) | Requirements for protection against MAINS overvoltage. measuring circuits have bepn
added.

g)| Clause 102 has been rewritten.

h)| Requirements for measuring circuits from 1 000 V. to 3 000 V have been added.

i) | An informative Annex CC about dimensions of 4*mm banana TERMINALS has been added
j) | A flowchart for insulation according to,the"type of circuit has been added in a new
Annex DD.

THe text of this standard is based on the fellowing documents:

EDIS Report on voting
66/692/FDIS 66/694/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‘the parts in the IEC 61010 series, published under the general title Safgty
requirements for electrical equipment for measurement, control, and laboratory use, can pe
found on the IEC website.

This Part 2-033 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.

This Part 2-033 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
multimeters for domestic and professional use, capable of measuring MAINS voltage.

Where a particular subclause of Part 1 is not mentioned in this Part 2-033, that subclause
applies as far as is reasonable. Where this Part 2-033 states "addition", "modification”,
"replacement”, or "deletion", the relevant requirement, test specification or note in Part 1
should be adapted accordingly.
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In this standard:

a) the following print types are used:
— requirements: in roman type;
— NOTES: in small roman type;
— conformity and tests: in italic type;

IEC 61010-2-033:2019 RLV © IEC 2019

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

ROMAN CAPITALS;
b)

starting from 101.
items are lettered from aa).

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

Additional annexes are lettered starting from AA and additional\l

ist

he

stability date indicated on the IEC website under "http://webstore.iec.ch" in thecdata related|to
th¢ specific document. At this date, the document will be

e [ reconfirmed,

e | withdrawn,

¢ | replaced by a revised edition, or

e [ amended.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the corre¢t
urjderstanding of its contents. Users should therefore print this document using |a

cdlour printer.
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INTRODUCTION

Y

P4rt 2-030 specifies the safety requirements for equipmen@éﬁ testing and measuring circufits
wllich are connected for test or measurement purposes\ld devices or circuits outside the
measurement equipment itself. Requirements of Part 2 have been included in this Part|2-
033. Equipment within the scopes of both Part 2-0@ and Part 2-033 are considered to pe
covered by the requirements of this Part 2-033. Q

P4drt 2-032 specifies the safety requiremen@or hand-held and hand-manipulated currgnt
sensors. For equipment within the scope @f Part 2-032 and Part 2-033, only Part 2-032(is

applicable. $\,

P4drt 2-034 specifies the safety Qﬁ%irements for measurement equipment for insulatipn
resistance and test equipment, for electric strength which are connected to units, lines |or
cifcuits for test or measurem urposes. For equipment within the scope of Part 2-033 apd
P4rt 2-034, only Part 2- 034\&)pllcable

N
QO
A

O
D
&S

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

Part 2-033: Particular requirements for hand-held multimeters
and-otherMETERS; for domestic and professional use, capable of
measuring MAINS voltage

1| Scope and object
This clause of Part 1 is applicable except as follows:

1.1.1 Equipment included in scope

Replace the existing text with the following:

THe METERS that have a3 nrimarvnpurnose-of measurina voltagae on- 3 live MAINS CIRCLIT dre
HHe—vieterothathavea—pHRaRyY-pPHHpPose—-o-mMeasuriRgvorage—ohraHevMAirsoGirGor—dgFe
within tha scone of this standard Thev have various names hut all of them have canabilitv for
wWHHAREe-SCop e o tHSSahtalrG— ey naveVardoudsShames o tta— othemave-Gapanhity{o
m aman a = i W N R o e o a n a 1 a|

within-the scope
wWHHAtRe-S

pe of this Part 2-0

of

©
nd-then
Aa—thehn

o
e

o 7
[¢]

o

\53
3
=

f |IEC 681010
HECB1+o1Y

wil-also-n
WH—=aSO0-h

THis part of IEC 64010 specifies safety requirements for hand-held multimeters for domestt
anld professional ‘use, capable of measuring MAINS.

Cc

Hand-held multimeters are multi-range multifunction measuring instruments intended |to
me¢asure=woltage and other electrical quantities such as resistance or current. Their primary
purpeselis to measure voltage on a live MAINS. They are suitable to be supported by one hapd
during’NORMAL USE.

1.1.2 Equipment excluded from scope

Add the following new item to the list and the following paragraph:

aa) IEC 61557-1 to IEC 61557-12, Electrical safety in low voltage distribution systems up to
1000V a.c. and 1500V d.c. — Equipment for testing, measuring or monitoring of
protective measures
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Such—egquipment—including—other HAND-HELD EQUIPMENT such as oscilloscopes, wattmeters,

process control multimeters not RATED for measuring voltage on a live MAINS, clamp
multimeters and communications test sets-is are not within the scope of this document.

1.21 Aspects included in scope

Add the following two new paragraphs at the end of the subclause:

Re
FO

Re

TH
R4
IE

arn

pr
IE

R4
re

IE
pr

Ad

IE
lal]
cy

Th

quirements for protection against HAZARDS resulting from NORMAL USE and REASONAB
RESEEABLE MISUSE of measuring circuits are given in Clause 101.

quirements for reliance on the displayed value are given in Clause 102.

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 measurement, contr
d laboratory use — Part 031: Safety requirements for hand-held and hand-manipulat
bbe assemblies for electrical test and measureménit
C 61010-031:2015/AMD1:2018

place "IEC 61180-1 (all parts)”, "IEC 61#80-1" and "IEC 61180-2", with the following n
ference:

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

d the following new normative reference:

C 61010-2-032, Safety‘requirements for electrical equipment for measurement, control, a
pboratory use — Papt 2-032: Particular requirements for hand-held and hand-manipulat
rrent sensors foryélectrical test and measurement

TermsS and definitions

isclatuse of Part 1 is applicable except as follows:

D/,
ed

nad

nad
ed

3.1 Eaui | st £ caui I
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19

.»  Safety terms

place the definitions of 3.5.4-and-3-5-5 with the following new definitions:

[
(0]

MAINS-GIRCUIT

cideuit which ic intanded to he directly connected fo the MAINS for the nurnocse of nowerina the
cewt-whichisthtenaeato-be-airectyrconnectegtothe MAINS for-the purpose-of-powering-tpe
current sensororformeasurements

Add the following new term and definition:

3.5.101

MBASUREMENT CATEGORY

classification of testing and ‘measuring circuits according to the type of MAINS—ciRcUiTS [tO
which they are intended to.beé-connected

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

4| Tests

THisc«clause of Part 1 is applicable, except as follows:

142 Acolicati £ £aul it
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c) ae annlied to tha TERMINAL a
= 4 t \ 0 S+ V ge—appHea—1o0—ne A oHage
A\ of d e voltaae the d ¢ voltacde - annlied to the TERMINALS i tha RATED voltaae Htinlied by
Sera-eYorage, e - Yorage apprHeatomeervimio IS e ATt o Yorage_MmrtpHea Py

IS

Th

a)

b)
c)
d)

e)

4,

R4

3.2.5 MAINS supply O
N4

.3.2.5 Power supply QOQ

place the existing title and the text with: 6\

e following requirements apply. ‘\0\\
The MAINS supply voltage shall be b%@en 90 % and 110 % of any RATED supply volta
for which the equipment can be set\or; if the equipment is RATED for a greater fluctuatiq

at any supply voltage within the.f\ uation range.
The MAINS frequency shall beé%/ RATED frequency.
Equipment for both a.c. a&g:}.c. shall be connected to an a.c. or d.c. supply.

Equipment powered ‘\Cs)ingle-phase a.c. MAINS supply shall be connected both w
normal and reverse potarity.

If the means of@%ection permits reversal, battery-operated and d.c. equipment shall
connected wi@ th reverse and normal polarity.

3.2.6 Inpétsxfd output voltages

p/ace@first paragraph with the following:

In

)b&nd output voltages, including floating voltages but excluding the MAINS supply voltag

«Q
D

sh
po

5

alt be set to0 any voltage within the RATED voltage range, in normal and reverse polarity
ssible.

Marking and documentation

This clause of Part 1 is applicable except as follows:

5.1.2 Identification

Add the following note after the existing note:

if
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used for compliance evaluation.

5.1.5 TERMINALS, connections, and operating devices

5.1.5.1 General

Replace the first paragraph with the following:

19

Some national regulations might require a marking to indicate the name and edition of the standard

If necessary for safety, an indication shall be given of the purpose of TERMINALS, connectors,

co

ntrols, and indicators. Where there is insufficient space, symbol 14 from Table 1 may

be

us|

5.

R4

d)

Ad

aa

Ad

5.1.5.101 Measuring circuit TERMINALS

Measuring circuit TERMINALS shall be marked with the value of the RATED voltage to earth.

Ez
m
se

NG
TE

individual TERMINAL-Will have a RATED voltage to earth. For some—egquipment hand-hg

m
thq

ed.

.5.2 TERMINALS

place the existing item d) with the following item d):

TERMINALS supplied from the interior of the-equipment-orfrom-other FERMINALS hand-hg

multimeter and which could be HAzZARDOUS LIVE, with the voltage,” Current, charge
energy value or range, or with symbol 12 of Table 1;

d the following new item to the list:

) TERMINALS supplied from other TERMINALS which could. %€ HAZARDOUS LIVE, with symbol
or 14 of Table 1.

d the following new subclause:

ch pair or set of measuring circuit FERMINALS that are intended to be used together shall
rked with the value of the RATED voltage or the RATED current as applicable to the pair
of TERMINALS.

ITE Measuring circuit TERMINALS are usually arranged in pairs or sets. Each pair or set
RMINALS may have @ RATED voltage or a RATED current, or both, within that set, and ea

Iltimeters, themeasurement RATED voltage {between TERMINALS}is may be different frg
b RATED voltageto earth. Markings shall be clear to avoid misunderstanding.

m
th
a

TERMINALS of measuring circuits RATED for MAINS—GIRGUIFS volta
asuréments shall be additionally marked "CAT IllI" and/or "CAT IV" as applicable. Marki
s€,FERMINALS with these two types, and only these two types, of MEASUREMENT CATEGO

d
or

or

of
ch
1d

m

ge
ng
RY

d\ItS RATED voltage to earth, is permissible. Marking MEASUREMENT CATEGORY Il is 1

ot

all

owed.

Measuring circuit TERMINALS that do not have a RATING for connection to voltages above the
levels of 6.3.1, may be marked with alternative markings.

Measuring circuit TERMINALS which are dedicated only for connection to specific TERMINALS of
other equipment need not be marked provided that there is a means of identifying these

TE

RMINALS.

TERMINALS markings shall be visible when the-eguipment hand-held multimeter is ready for
NORMAL USE with connectors and TERMINALS mated and shall reference the applicable

TE

RMINALS.
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Conformity is checked by inspection.

5.2  Warning markings

Replace the existing text with the following text:

Warning markings specified in-5-4-5- —5+ —E-E
this document shall meet the following requirements.

W rning mng{ingc shall he visihle when the aqnipmanf hand-held multimeter is rnariy for

NJRMAL USE. If a warning applies to a particular part of the-equipment hand-held multimeter,
th¢ marking shall be placed on or near that part.

THe size of warning markings shall be as follows.

a)| Symbols shall be at least 2,75 mm high. Text shall be at least 1,5 mm high,and contrast
colour with the background.

n

b)| Symbols or text moulded, stamped or engraved in a material shall,be at least 2,0 mm
high. If not contrasting in colour, they shall have a depth or,raised height of at least
0,5 mm.

If |t is necessary for the RESPONSIBLE BODY or OPERATOR to refer to the instruction manual|to
preserve the protection afforded by the-equipment hand-hefd multimeter, the-equipment hand-
helld multimeter shall be marked with symbol 14 of Table1Y Symbol 14 is not required to pe
usied together with symbols which are explained in the mahual.

If the instructions for use state that an OPERATOR(S permitted to gain access, using a TOOL,|to
a part which in NORMAL USE may be HAZARDOUS.LIVE, there shall be a warning marking which
states that the-equipment-must hand-held multimeter shall be isolated or disconnected frgm
the HAZARDOUS LIVE voltage before access.

NQTE National regulations-may can require safety markings in a nationally accepted language.

Canformity is checked by inspection.

5.4.1 General

Réplace the first paragraph with the following paragraph:

THe following doCumentation necessary for safety purposes, as needed by the OPERATOR |or
thé RESPONSIBLE -BODY, shall be provided with the—eguipment hand-held multimeter, in pn
acicepted language of the country where the product is intended to be placed on the markgt.
Sdfety doCumentation for service personnel authorized by the manufacturer shall be mafe
aviailableTto those personnel, in a language selected by the manufacturer.

Add-thefolowing-two-new-itemsto-thetist:

aa)the documentation shall indicate that probe assemblies to be used for MAINS
measurements shall be RATED as appropriate for MEASUREMENT CATEGORY IlI or IV
according to IEC 61010-031 and shall have a voltage RATING of at least the voltage of the
circuit to be measured;

bb) information about each relevant MEASUREMENT CATEGORY (see 5.1.5.101). If the-METER
hand-held multimeter has multiple MEASUREMENT CATEGORY RATINGS for the same
measuring circuit, the documentation shall clearly identify the MEASUREMENT CATEGORIES
where the-eguipment hand-held multimeter may be used and where it-must shall not be
used.
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6 Protection against electric shock
This clause of Part 1 is applicable except as follows:

6.5.1 General

Replace the text, the conformity statement, and Figure 4 with the following text, conformity
statement and Figure 4:

Acf\l_t\t\lnl E _pnartc _chall _bha  A~rayv A tod from bhaoaocamina 1Az annAric Lne e WNGHEE—FAHLT
CToSTOtE —pPotto— ot — o C—pPTr eV e Ct— T O T— o C Commmg— oA Do oS v e 11t LLA A=) = =

CONDITION. The primary means of protection (see 6.4) shall be supplemented by one of-a)|or
b)] Alternatively, one of the single means of protection c) or d) shall be used. See Figure 4
and Annex-B DD.

a)| SUPPLEMENTARY INSULATION (see 6.5.3).

b)| Current or voltage limiting device (see 6.5.6).
c)| REINFORCED INSULATION (see 6.5.3).

D)| PROTECTIVE IMPEDANCE (see 6.5.4).

Cgnformity is checked by inspection and as specified in 6.5.3, 6.5.4; or 6.5.6, as applicable.

HAZARDOUS LIVE parf\\v
P\

6.4.1 b) 6.4.1 a) 6.4.1 c)
BAsic ENCLOSURE or Impedance
INSULATION BARRIER
\
6.5.1¢c) 6.5.1d)
REINFORCED PROTECTIVE
\- v

6.5.1 b)
6.5.1
a) Current or
SUPPLEMENTARY voltage-limiting

INSULATION

device

|
|
|
|
|
|
|
|
| and INSULATION IMPEDANCE
|
|
|
I
|
|
|
|

DOUBLE INSULATION
- em o mm Em o e e e e o mm Em Em = = =y

| ACCFESSIRIF part |

IEC

Figure 4 — Acceptable-combinations arrangement of protective
means against electric shock

6.5.2 PROTECTIVE BONDING

Replace the existing title-and-text of 6.5.2 with the following and delete the text:
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6.5.2 Not used
6.5.5 Automatic disconnection of the supply

Replace the existing title-and-text of 6.5.5 with the following and delete the text:

6.5.5 Not used

6.6 Connections to external circuits

Add-the fnllnuuing two new subclalises:

6.6.101 Measuring circuit TERMINALS

THe conductive parts of each unmated measuring circuit TERMINAL which could” become
HAZARDOUS LIVE when the highest RATED voltage is applied to other measdring circpit
TERMINALS on the-equipment hand-held multimeter shall be separated by at least:

a)| for TERMINALS with voltage RATING up to 1000V a.c. or 1500 M &c., the applicable
CLEARANCE and CREEPAGE DISTANCE of Table 101 from the closest ‘approach of the test
finger touching the external parts of the TERMINAL in the least\favourable position (spe
Figure 1-ofPart-14).

b)| for TERMINALS with voltage RATING exceeding 1 000 V a.c-or’1 500 V d.c., 2,8 mm for the
CLEARANCE and CREEPAGE DISTANCE from the closest agproach of the test finger touchipg
the external parts of the TERMINAL in the least favoutablé position. These TERMINALS shjall
also withstand the voltage test of 6.8 with a test yolfage equal to the RATED voltage of the
TERMINAL multiplied by 1,25 applied between-ii{fe closest approach of the test finder
touching the external parts of the TERMINAL imthe least favourable position and the other
measuring circuit TERMINALS.
EXAMPLE For a 4 000 V a.c. r.m.s. RATED voltagé,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_D7,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).

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

Vol lucti ¢ e
oo shn o
=300 <600 =300 < 848 10
=>600-< 1000 =848 < 1414 2.6

Voltage on conductive parts of TERMINAL CLEARANCE and CREEPAGE DISTANCE
Va.c.rm.s.and Vd.c. mm
=30 =300 0,8
> 300 <600 1,0
> 600 <1000 2,6
>1000 <15002 2,8
a8 Only for d.c. voltage.

Annex CC provides information regarding the recommended dimensions of 4-mm "banana"
TERMINALS.
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Conformity is checked by inspection, by the determination of ACCESSIBLE parts, and by
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

Components, sensors, and devices intended to be connected to specialized measuring circuit
TERMINALS 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 other
measuring circuit TERMINAL.

NQ
fun

Cd

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 cohnected. T

mg
eX
TE|

a)
b)
c)
6.

Ad

Fag
DI

Fag
as
all

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

f.1.3 CREEPAGE DISTANCES

d the following two new paragraphs after the thireNparagraph:

r hand-held multimeters not powered from {fife MAINS or the measuring circuit, CREEPA
ETANCES according to material group | are alowed to be used for other materials.

r TERMINALS of hand-held multimeters intended to be connected only to a hand-held pro
sembly complying with Part 031; @REEPAGE DISTANCES according to material group | 3
owed to be used for the insulatingmaterials of the TERMINALS.

.1.5 Requirements for insulation according to type of circuit

| the followi . list:

in K 1044 . o ¢ m L
o loe ool

es
he
ot
Uit

=]

FH Alot Lo} it £l £all

L H HPEY aata:
WWOPTACC-CATOUITg TVOLC Z WWitlt G110 TOmOowWillyg 119tC,

NOTE2Notused-

Replace the text with the following:

Requirements for insulation in particular types of circuits are specified as follows:

a) in 6.7.2 for MAINS CIRCUITS of OVERVOLTAGE CATEGORY |l 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;
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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

e)

f)

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

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

Replace the first sentence with the following sentence:

THe voltage tester shall be capable of maintainidg the test voltage throughout the test with
+8% of the specified value.

6.9 Constructional requirements for-protection against electric shock
Add the following new subclause:
6.9.101 MEeFER Hand-held multimeter RATINGS

Measuring—circuit-TERMINAES€apable—of TERMINALS of measuring circuits intended for MAI

VO
mi

TH
MA
thy

NG

.$.3.1 The a.c. voltage test

transformer;
in Clause K.3 for circuits that have one or more of the following characteristics:

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

2) the WORKING VOLTAGE is the sum of voltages from more than one circuit, or is a mix

voltage:
——

he

ed

4) the WORKING VOLTAGE has a frequency above 30 kHz;
5) the circuit is a measuring circuit where MEASUREMENT CATEGORIES do not apply;
in Clause K.101 for measuring circuits RATED for MEASUREMENT CATEGORIESII and V.

Itage measurements shall be RATED for a minimum of 300V a.c. r.m.s. to earth, and
nimum of MEASUREMENT CATEGORY IlI.

e RATED voltageof the TERMINALS of a measuring circuit-FTERMINALS-capable—of intended
INS voltage«mieasurements shall be equal to or higher than their RATED voltage to earth;
b TERMINALS.

TE (These TERMINALS can also have-other RATINGS for other functions.

C

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

hin

or
lof

nformity is checked by inspection

7

Protection against mechanical HAZARDS

This clause of Part 1 is applicable.

8

Resistance to mechanical stresses

This clause of Part 1 is applicable.
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9 Protection against the spread of fire

This clause of Part 1 is applicable.

10 Equipment temperature limits and resistance to heat

This clause of Part 1 is applicable.

Protection against HAZARDS from fluids and solid foreign objects

ultrasonic pressure

explosion and implosion

ontrol of TRANSIENT OVERVOLTAGE is emploved - in-—a measurina-circuit used-to - meastre

OO0t

from a hvbrid imnpullse

csnaced - un to 1 min anart

TIRANOTC IR OV E VY O Ao 1o OOy Co— g T aosurityg o ouit— oot o—to—hSaoyr

Nnulcsa wrthotand voltage of Table 102

T apart o a iy ot a oot

UL, opaCcC U —upo 1o

TaTe

VoragTc—o7

UToC —Wierrotarta

The agenerator-nproduces—an—open-circuitvoltage waveformlof
+HRHe—generator—proadeces—an—openr-creti—vorage—waverorm1o4

s with an outnut impedance (neak -opdn

s 2 short-circuit-current-waveform—of-8/20

/50

daladlin

T TZCOorotance fiiday oo auaacoca 111

1L

1

THis clause of Part 1 is applicable.

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

This clause of Part 1 is applicable.

13 Protection against liberated gases and substances

This clause of Part 1 is applicable.

14 Components and subassemblies

THis clause of Part 1 is applicable, except as«fallows.

I

g

adnerator (see 1EC 61180-1)

CHe eSO 1+T0ouU—1/-
I { 7

1

TSRO 7o, a otot=CHHGuri—CoiTCrit—wWav Cror OO/ 20— 0o, vwwithti—all Ut out o CUartCC—( o Can—oog

ol
CICOIt vortagc Ogiviaou oy poaiv ool oiioait caltoiit) 91 &
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14,

R4

14.8 Not used

Ad

14

Wi

At

acfcording to IEC 61010-0 for at least the highest voltage and MEASUREMENT CATEGORIES
the¢ hand-held mu|tinr§er.

Cqd

1§

Th

8 Circuits used to limit TRANSIENT OVERVOLTAGES \Q/

place the existing title of 14.8 with the following aQ @/ete the text:
&\Q
d the following new subclause: @‘\

101 Probe assemblies and acce&‘s%'ries

Prpbe assemblies and accessories&/ithin the scope of IEC 61010-031, and current sensd

hin the scope of IEC 61010-2\@2 shall meet the requirements thereof.
N

minimum, one set of t eNtest leads supplied with the hand-held multimeter shall be RAT

nformity is %eg}ed by inspection.

Pro@@ion by interlocks

ED
of

is{(leuse of Part 1 is applicable.

16 HAZARDS resulting from application

Th

is clause of Part 1 is applicable-exceptasfolows:
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17
TH

Ad

10

10

TH
NG

a)

b)

c)

d)

e)

Cdq

RISK assessment
is clause of Part 1 is applicable.

d the following new Clause 101 and Clause 102:

1 Measuring circuits

1.1 General

e-eguipment hand-held multimeter shall provide ‘protection against HAZARDS resulting frg
RMAL USE and REASONABLY FORESEEABLE MISUSE ‘of measuring circuits, as specified below.

If a HAZARD could result, a current measuring circuit shall not interrupt the circuit bei
measured during range changing, ‘or"during the use of current transformers withg
internal protection (see 101.2).

An electrical quantity that is within specification for any TERMINAL shall not cause a HAZA
when it is applied to that TERMINAL or to any other compatible TERMINAL, with the ran
and function settings set inLany possible manner (see 101.3).

Any interconnections between the-eguipment hand-held multimeter and other devices
accessories intended to be used with the-egquipment hand-held multimeter shall not cau
a HAZARD even if the documentation or markings prohibit the interconnection while t
eguipment hand-held multimeter is used for measurement purposes (see 6.6).

Other HAZARDS-that could result from REASONABLY FORESEEABLE MISUSE shall be address
by RISK assessment (see Clause 16 and Clause 17).

A TEMRORARY OVERVOLTAGE or a TRANSIENT OVERVOLTAGE applied on the measuring circ
TERMINALS in a voltage measurement function shall not cause a HAZARD (see 101.4).

m

ng
ut

RD
ge

or
Se
he

it

nformity is checked as specified in 6.6, Clause 16 and Clause 17, 101.2, 101.3 and 101

41

as

10

applicable.

1.2 Current measuring circuits

Current measuring circuits shall be so designed that, when range changing takes place, there
shall be no interruption which could cause a HAZARD.

Conformity is checked by inspection, and, in case of doubt, by causing the device to switch
the maximum RATED current 6 000 times.

Current measuring circuits intended for connection to current transformers without internal
protection shall be adequately protected to prevent a HAZARD arising from interruption of these
circuits during operation.


https://iecnorm.com/api/?name=958fa506f03946aab4af62c988069f57

IEC 61010-2-033:2019 RLV © IEC 2019 -21-

Conformity is checked-by-inspestion; by an overload tests at a value of 10 times the maximum
RATED current for 1 s, and, if applicable, by causing the-device hand-held multimeter to switch
the maximum RATED current 6 000 times. No interruption which could cause a HAZARD shall

occur during the tests.

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

w ; . o . ) at

TERMINAL or any other compatible TERMINAL, with any combination of function and range

settings.

NQTE-4+ Mismatches of inputs and ranges are examples of REASONABLY FORESEEABLE MISUSE,“even if the

dogumentation or markings prohibit such mismatch. A typical example is inadvertent connection @f)a-high voltagd to

a measuring input intended for current or resistance. Possible HAZARDS include electric shock, burns, fire, arc|ng

angl explosion.

NgFTE2 TERMINALS that are clearly not of similar types and that will not/retain the-FERMINALS

cojnnectors of the probe or accessory do not need-net to be tested\and TERMINALS that cpn

onlly be accessed by use of a TOOL do not need to meet the requirément of 101.3.1.

THe-eguipment hand-held multimeter shall provide protection against these HAZARDS. One|of

the following techniques shall be used.

a)| Use of a certified overcurrent protection device io interrupt short-circuit currents beforq 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—eguipment hand-hgld

multimeter, and as specified in 101.3¢2to 101.3.3, as applicable.

THaoca tacte chall ho narformed®iwwsth anv nroha accampbplice cpunnliad hyv the manufactiurar anAd

Fhocctociechall bo cosfommacly siih cnne szabo socomablioe coondingl bar the mopnpincbisos afae

101.3.2 Protection by a certified overcurrent protection device

Ar overcurrent pratection device is considered suitable if it is certified by an independgnt

laboratory-te-meet.and if all of the following requirements are met.

a)| The a.cfand d.c. RATED voltages of the overcurrent protection device shall be at least ps
high as,/respectively, the highest a.c. and d.c. RATED voltages of any measuring circpit
TERMINAL on the-egquipment hand-held multimeter.

b)| <The RATED time-current characteristic (speed) of the overcurrent protection device shall pe
such that no HAZARD will result from any possible combination of RATED input voltages,

c)

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 shall
exceed, respectively, the possible a.c. and d.c. short-circuit currents.

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 overcurrent-protected
measuring circuit, taking the impedance of the test leads specified in 101.3.4 into account.

The possible a.c. short-circuit current need not exceed the applicable values of
Table AA.1.
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Additionally, spacings surrounding the overcurrent protection device in the-egquipment hand-
held multimeter 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 s applied to the TERMINALS of the overcurrent-protected
measuring circuit for 1 min.—The—source—of-thetestvoltage—shall-be—capable—of-delivering
5490-\A- During and after the test, no damage to the—egquipment hand-held multimeter shiall
oceur.

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

inferrupting the energy that will-be—applied-as—aresult-of shori-circuit-gurrent result from the

application of the maximum RATED voltage of any compatible TERMINAL Win NORMAL CONDITIDN
anld in the case of REASONABLY FORESEEABLE MISUSE.

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

a)| An appropriate single component which is constructed)selected, and tested so that safgty
and reliability for protection against relevant HAZARDS is assured. In particular, the
component shall

1) be RATED for the maximum voltage that may be present in NORMAL CONDITION or duripg
the REASONABLY FORESEEABLE MISUSE event;

2) if a resistor, be RATED for twice the power or energy dissipation that may result
NORMAL CONDITION or from the REAS@NABLY FORESEEABLE MISUSE event;

n

3) meet the applicable CLEARANCEvand CREEPAGE DISTANCE requirements of Annex K for
REINFORGED BASIC INSULATION-Between its terminations.

b)| A combination of components‘which shall:

1) withstand the maximumtvoltage 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 result in NORMAL CONDITION or fram
the REASONABLEY.FORESEEABLE MISUSE event;

3) meet the applicable CLEARANCE and CREEPAGE DISTANCE requirements of Annex K for
REINFORGED 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.

o
same unit of hand-held multimeter. If the test results in heating of any component, the hand-

held multimeter 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 test leads specified in 101.3.4 into account. The possible a.c. short-circuit
current-need should not exceed the-applicable values in Table AA.1.
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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
deliver a current of at least the possible a.c. or d.c. short-circuit current as applicable. If the
function or range controls have any effect on the electrical characteristics of the input circuit,
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,

NG
or
10

If

ith test leads that meet the following specifications:

TE 2 This test can be extremely hazardous. Explosion shields and otherpprovisions can be used to prot|
sonnel performing the test.

1.3.4 Test leads for the tests of 101.3.2 and 101.3.3

e tests of 101.3.2 and 101.3.3 shall be performed, with-any all test leads that are-includ]
ecified or supplied by the manufacturer for use Wwith the-equipment hand-held multime
d if the manufacturer has not specified the testAgads, the tests shall be-repeated perform

length = 1,0 m;
cross section of the conductor = 1,5’ mm?2, stranded copper wire;

NOTE-4+ A conductor with a 16 AWG (American Wire Gauge) cross section is acceptable.
eguipment connector compatible with the measuring circuit TERMINAL;

connection to the test voltage source via a bare wire into suitable screw TERMINALS
thimble connectors J{twist-on wire connectors) or equivalent means of providing
low-impedance conneetion;

arranged as straight as possible.

ITE 2 Test leads-built to these specifications will have a d.c. resistance of about 15 mQ eac
30 mQ perspair. For the purposes of calculation of possible fault current in 101.3.2 a
1.3.3, thealue of 30 mQ can be used for these test leads.

the ‘manufacturer-supplied test leads are permanently connected to the—egquipment harn

h

arging, explosion, or damage to—Hnpedanece current limitation devices, impedances ori\any
camponent intended to provide protection against electric shock, heat, arc or fire, including
the ENCLOSURE and traces on the printed wiring board.-Any—damage—to—a—device-ysedfor
oL rrcnf Ilmlfnhnn ehall ho lnnnrnrl lf nfhor nnrfo n‘F fhn onlunm n were not affantadCH. l:r:nn tha
cthrrent-timi tatios ig pa equipment-were-not-affected-during-the
e

Lupeinetho fool the valines cplond ol the copren o cannenpncl [ ihe covrren cclinos clocronapns
by more than 20-% for more than 10-ms, the test is considered inconclusive-and-is repeatpd

ed
er
ed

or

ld. @tultimeter, then the attached test leads supplied by the manufacturer shall be us

without modification.
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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.

Conformity is checked by inspection and measurement.

In addition, the measuring circuit TERMINALS of a voltage measuring circuit shall withstand the
applicable TRANSIENT OVERVOLTAGE with the voltage measurement function selectors set for
th¢ proper function and range, without damage which could cause a HAZARD. Q

N\
Canformity is checked by the following impulse voltage test using the applicab@%pu se
vojtage of Table 102. Qr\

THe impulse voltage is applied between each pair of TERMINALS. The impuls jS age test shill
bg conducted for five impulses of each polarity spaced up to 1 min a%é)f from a hybtid
impulse generator (see IEC 61180). The generator produces anq/Open-circuit voltape
waveform of 1,2/50 us, a short-circuit current waveform of 8/20 us, v@? an output impedanfe
(peak open-circuit voltage divided by peak short-circuit current) Q. Resistance may pe
aqded in series if needed to raise the impedance.

~.

©
THe impulse voltage is applied while the circuit is Working@er conditions of NORMAL USE,|in

combination with the MAINS voltage. X

O

THe MAINS voltage used for the test is the maximgé@%\TED line-to-neutral voltage of the MAINS
beging measured. For measuring circuits RATED MAINS line-to-neutral voltages above 4049 V
a.¢. rrm.s. or d.c., the test may be performe an available MAINS voltage source that hias
a [ine-to-neutral voltage of at least 400 V a.¢."r.m.s. or d.c. The MAINS voltage source does
nat, in this case, need to match the m§s%ring 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
tefted with a d.c. source. X%)
Q\

NQTE 1 The impulses are synchronil@with the MAINS voltage phase, timed to occur at the peak of the MA|NS
voltage, and to be of the same po/a&(g with a phase tolerance of +10° (see IEC 61180).

NQTE 2 This test can be exttentely hazardous. Explosion shields and other provisions can be used to protect
pefsonnel performing the test.

When verifying cL NCES within the hand-held multimeter by an impulse voltage test, it]is
nelcessary to ens@gs that the specified impulse voltage appears at the CLEARANCE.

The wave e of each impulse shall be observed (see Note 3). Distortions of the impulse
voltage h do not change from impulse to impulse may be caused by operation of gn
ovierv e limiting device and do not indicate a (partial) breakdown of solid insulation.

NO HAZARD shall_arise. INO flashover of CLEARANCES or breakdown of solid insulation shall
occur during the test, but partial discharges are allowed. Partial discharge will be indicated by
a step in the resulting wave shape which will occur earlier in successive impulses. Breakdown
on the first impulse may either indicate a complete failure of the insulation system or the
operation of overvoltage limiting devices in the hand-held multimeter. If overvoltage limiting
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.
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Table 102 — Impulse voltages

10

10

Nd
op

A

inaccurate, or if there is an indication that t

th{
uni

Th

Th
or
aff

10

A
va

Cd

Nominal a.c. r.m.s. line-to-
neutral or d.c. voltage of Impulse voltage
MAINS being measured
V peak
V
MEASUREMENT MEASUREMENT
CATEGORY llI CATEGORY IV
< 300 4 000 6 000
> 300 <600 6 000 8 000 A
> 600 <1000 8 000 12 000 \/
> 1000 <1500 10 000 15 000 qz
> 1500 <2000 15 000 18 000 Q'\
v
>2 000 <3000 18 000 20 000 ‘L
(bv
Values over 1 000 V are from I[EC TS 62993:2017, Table 1.
Wi
1)
Q/
2 Indicating devices N

©
2.1 General \Q/C)

HAZARD shall occur from reading a voltage v lu® ‘when the hand-held multimeter
erated for measuring voltages as RATED and in c@of REASONABLE FORESEEABLE MISUSE.

<

displayed voltage value is considered to b%e mbiguous when the value is less than 10
value is out of range when it should be, of

bre is a clear indication that the value Je@r’ot correct. A display off is also considered to
ambiguous. $\'
.\Q)

e tests of 102.2, 102.3 and 102.4%hall be performed when relevant.

xO
e a.c. r.m.s. voltages ap @% to the TERMINALS during the tests have a frequency of 50
60 Hz. The hand-held imeter is not required to maintain its normal accuracy during a
er the tests. .

-

2.2 Battery IeGO

voltage v@isplayed by the hand-held multimeter shall not be affected by the expect
riation attery voltage.

is

%
if
be

Hz
nd

n&o&dity is checked by the following test:
AN

For each measuring circuit TERMINAL RATED for MAINS voltage measurements, the voltage
below 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.

The supply voltage of the d.c. source connected to the battery connectors decreases by no
more than 20 mV/s from the maximum battery voltage to zero. The d.c. source used for this
test shall be the batteries or similar source while the impedance of the batteries and ripple
free conditions are taken into account. The test terminates when the display turns off.

The displayed voltage values during the test shall be unambiguous.
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NOTE See 102.1 for the meaning of the term "unambiguous”.
102.3 Over-range

The hand-held 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 hand-held
multimeter is set.

NOTE Examples of ambiguous indications include the following, unless there is a separate unambiguous
indication of an over-range value:

a) =

b) | digital hand-held multimeter which shows a low value when the true value is above the range maximu& for
example 1 001,5 V displayed as 001,5 V). Qy

Canformity is checked by the following test: y\q

An over-range voltage is applied to the measuring circuit TERMINALS RATED dor-MAINS voltage
measurements of the hand-held multimeter set to each voltage measurem range.
4

THe value of the over-range voltage applied to the TERMINALS is equ@b’at 110 % of the RATED
voltage measurement range. For measurement RATED for d.c.,Qg?e over-range voltage|is
applied with positive and negative polarities. %'\

The displayed voltage values during the test shall be unar@&ﬂ'aus.

S

102.4 Permanent overvoltages {<

THe hand-held multimeter shall be able to withs permanent overvoltages and continue|to
giye an unambiguous indication of any HAZA@US LIVE voltages up to the maximum RATED
voftage.

7

NQTE 1 Subclause 101.4 provides protection&gia%nst HAZARDS from TRANSIENT OVERVOLTAGES.

Canformity is checked by the follow@%test:
O

An overvoltage is applied‘f 5 min to the measuring circuit TERMINALS' RATED for MAINS
voftage measurements of&@ and-held multimeter set to each voltage measurement range.

THe value of the o@o’ltage applied to the TERMINALS is based on the TERMINALS' RATED
voftage:

a)| when the%RM/NALS' RATED voltage value is up to 1000V a.c. r.m.s., the overvoltage
value | TERMINALS' RATED voltage value multiplied by 1,9 but without exceeding
110 .C. .m.s.;

b)| wHen"the TERMINALS' RATED voltage value is above 1 000 V a.c. r.m.s. the overvoltage
e is the RATED voltage value multiplied by 1,1;

c) when the TERMINALS' RATED voltage is d.c., the overvoltage value is the RATED voltage
value multiplied by 1,1.

NOTE 2 The 1,9 multiplication factor is derived from phase-to-phase voltage measurements with a 10 %
overvoltage condition.

After each overvoltage has been applied, each measuring circuit TERMINAL RATED for MAINS
voltage measurements shall in turn:

1) measure a voltage of 60 V a.c. rm.s. or 120 V d.c. based on the measurement TERMINAL
input type;

2) measure a voltage equal to the maximum RATED voltage for the measurement TERMINAL
under test.
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The above test may need to be repeated at any combination of settings, TERMINALS and
voltage RATING. The displayed voltage values shall be unambiguous.
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Annexes

All annexes of Part 1 are applicable except as follows:

Annex K
(normative)

Insulation requirements not covered by 6.7

19

Re

R4

NG

Ad

K.

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

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

I3 Insulation for circuits not addressed in 6.7, Clauses K.1, K.2or K.101

.B.1 General

lotion-
ete-the note-

place the note with the following:
TE These requirements are illustrated in the flowchar{’of Annex DD, Figure DD.1.

d the following new clause and tables:

/101 Insulation requirements.for measuring circuits-ef RATED for MEASUREME

CATEGORIES Ill and 1V,

101.1 General

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

to
to
ing

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

measure any,ather electrical signal, the transient stresses-must shall be considered by {

OH

ERATORto: ensure that they do not exceed the capabilities of the measuring—egquipms

hand-heldsmultimeter.

W

NT

Lit
ed
he
to
he
Nt

hen“the measuring circuit is used to connect to MAINS, there is a RISK of arc-flash-explosi]

pH

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

de

K.

scribed in the user documentation (see also Annex AA and Annex BB).

101.2 CLEARANCES

For—egquipment a hand-held multimeter 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 in 5.1.5.2 and
5.1.5.101.
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CLEARANCES—for of measuring circuits—ef RATED for MEASUREMENT CATEGORIES |l and IV are
specified in Table K.101.

NOTE See Annex | for nominal voltages of MAINS supplies.

If the-egquipment hand-held multimeter 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 POLLUTION DEGREE 3.

Table K.101 — CLEARANCES-for of measuring circuits-ef RATED for MEASUREMENT
CATEGORIES Ill and IV

CLEAble s
measured SUPPLEMENTARY-INSULATION REINFORGED HigJLATION
v GATEGORY Hl | GATEGORY IV | CATEGORY HI | GATEGORY IV
300 3.0 55 59 10,5
>300 =600 55 8 405 1453
>600-<1000 8 14 143 24;3
N?minal a.c. r.m.s. CLEARANCE
L i
“measured. | suspLeneTAme meUcATion |  REINFORCED NSuLaTION
\Y MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT
CATEGORY llI CATEGORY IV | CATEGORY llI CATEGORY IV
< 300 3,0 5,5 6 10,4
> 300 =600 5,5 8 10,4 15
> 600 < 1,000 8 14 15 23,9
> 1 000~<N\I500 11 18 22 36
> 1500 <2000 18 22 36 44
>\22000 =3 000 22 25 44 50

Canfarmity is checked by inspection and measurement or by the a.c. voltage test of 6.8.3.1
with—aduratiomrofat feast5—s, ortheimpufse voftage test of 6:8-3-3,or, formeasurmyg 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 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 hand-held multimeter.

The manufacturer should take the expected life of the hand-held multimeter 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 te¢st
voltage of Table K.102 or the impulse voltage test of 6.8.3.3 using the applicable tg¢st
voltage of-Table K102 or Table K.103, including for measuring circuits sfressed only by
d.c.;

b)|the a.c. voltage test of 6.8.3.1 with a duration of at least 1 min or, fer-MAINS measuring
circuits stressed only by d.c., the—1—min d.c. voltage test of 6.8.3.2with a duration of|at
least 1 min using the-applicable test voltage-efTable K104 detemtined by K.101.4.1.2.

NQTE-+ Test a) checks the effects of TRANSIENT OVERVOLTAGES, while test b) checks the effects of long-tqrm
stress of solid 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-GATEGORY CATEGORIES Il and IV

Test voltage
d.c—voltage of MAINS Vs V-peak
being-measured Basic BASIC
v SUPPLEMENTARY INSULATION SUPPLEMENTARY INSULATION
TNSUCATION TNSOCATION
oo L e oo e
>300 <600 3310 5400 6-000 9600
>600-<1000 4-260 7-400 8-000 12-800
a.c. test voltage
Nominal a.c. r.m.s.
line-to-neutral or d.c. Vrms.

O easured 0| BAsiciusuLATION and | pe i OV syt aTion
\ MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT
CATEGORY Ill | CATEGORY IV | {CATEGORY Ill | CATEGORY IV

< 300 2 200 3 300 3 500 5100

> 300 <600 3300 4300 5100 7 000

> 600 <1000 4 300 €600 7 000 10 000

> 1000 <1500 5400 8 200 9700 15 000

> 1500 <2000 8 200 9700 15 000 18 000

>2 000 =3000 9 700Q 11 000 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 CATEGORIES Ill and IV

Test voltage
d.c—voltage of MAINS Vs V-peak
being-measured Basic BASIC
v SUPPLEMENTARY INSULATION SUPPLEMENTARY INSULATION
TNSUCATION TNSOCATION
oo e e Lo fcon
>300 <600 4-260 7-400 8-000 12800
>600-<1000 6-600 11-940 12000 19-200
Impulse test voltage
Nominal a.c. r.m.s.
line-to-neutral or d.c. V peak

O easured 0| BasiciusuiaTionand 1 pe Q3G ey arion
\ MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT
CATEGORY Ill | CATEGORY IV |{GATEGORY Ill | CATEGORY IV

< 300 4 000 6 000 6 400 9 600

> 300 <600 6 000 8 000 9 600 12 800

> 600 <1000 8 000 12 000 12 800 19 200

> 1000 <1500 10 000 15 000 17 900 27 100

> 1500 <2000 15 000 18 000 27 100 32 000

>2 000 =3 000 18 000 20 000 32 000 36 000

K.101.4.1.2 Test voltage values for testing the long-term stress of solid insulation gre
deftermined as follows:

THe test voltage for BASIC INSULATION and SUPPLEMENTARY INSULATION is calculated with the
following formula:

Up=AxUy+B

where Us~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 s 1000V, A= and =1 200V
when Uy > 1 000V, A=15 and B=750V

The a.c. test voltage is equal to Ut and the d.c. test voltage is equal to 1,414 x U.
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 long-term stress of solid insulation
in measuring circuits RATED for MEASUREMENT CATEGORIES Ill and IV

a)

b)
c)
d)

Cq

K.

Fd
loq
s€
Co|

Cd
in
K

Fa
fo]

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
BAsiIc BAsic
Vv INSULATION and REINFORCED INSULATION and REINFORCED
SUPPLEMENTARY INSULATION SUPPLEMENTARY INSULATION
< 300 1 500 3000 2100 4 200
> 300 <600 1 800 3600 2 550 5100
> 600 <1000 2 200 4 400 3100 6 200
> 1000 <1500 3 000 6 000 4 250 8 500
> 1500 <2000 3750 7 500 5 300 10 600
>2 000 <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 or PROTECTWE 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 af\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, conductg
ated between the same two layers moulded together (see Figure K.1, item L) shall

parated by at least thesapplicable minimum distance of Table K.9105 after the moulding
mpleted.

nformity is checked by inspection and either by measurement of the separation or

$pection of the manufacturer's specifications.

.101.4.3 laner Insulating layers of printed wiring boards

r 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 led

of

rs
be
is

rs
st

the applicable minimum distance of Table K.9105.

Conformity is checked by inspection and either by measurement of the separation or by
inspection of the manufacturer's specifications.
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Table K.105 — Minimum values for distance or thickness of solid insulation
in measuring circuits RATED for MEASUREMENT CATEGORIES Ill and IV

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
2 These values are independent of the MEASUREMENT CATEGORY.
b These values apply for BASIC INSULATION, SUPPLEMENTARY INSULATION and
REINFORCED INSULATION.

REINFORCED INSULATION of inner insulating layers of printed wiring boards shall also hage
adequate electric strength through the respective layers. One of the foll6wing methods shall
be used.

a)| 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.

b)| The insulation is assembled from at least two separaté layers of printed wiring bogrd
materials, each of which is RATED by the manufacturer of the material for an electfic
strength 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.
c)| 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 at least the value of the applicable test voltage of Table K.102 |or
Table K.103 for REINFORCED INSULATION.

Conformity is checked by inspection of the manufacturer's specifications.
K.101.4.4 Thin-film insulation

FQr BASIC INSULATION{\SUPPLEMENTARY INSULATION and REINFORCED INSULATION, conductqgrs
lo¢ated between thessame two layers (see Figure K.3, item L) shall be separated by at least
th¢ applicable CLEARANCE and CREEPAGE DISTANCE of K.101.2 and K.101.3.

Canformity Ss~checked by inspection and either by measurement of the separation or by
ingpection\of the manufacturer's specifications.

REINFORCED INSULATION through the layers of thin-film insulation shall also have adequate
electricstrength—Omeof the fottowimgmethodsstattbeused:

a) 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.

b) 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.

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

NOTE For the purposes of this test, a special sample-ecan 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 to the list:

HAND-HELD EQUIPMENT e o e -4 4
MEASUREMENT CATEGORY .cuicuiiuiiuiiuirnrnnreressenssnssnssnssenssesssnssnssnssnnsnnsenssnssnssnssnssnnsensenss{ohe 3.5.101
o . R Mi ket
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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, only MEASUREMENT CATEGORIES Il and IV are used. Thege
MHASUREMENT CATEGORIES are not the same as the OVERVOLTAGE CATEGORIES in accordan e
with K.1.1 and with IEC 60664-1, or the classification of rated impulse

voltages (overvoltage categories) in accordance with IEC 60364-4-44.

MEASUREMENT CATEGORIES are based on locations on the MAINS where measurements may pe
made.

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

NATE 2 MEASUREMENT CATEGORIES are-based-onlocations-on-the MAINS supBi svystem- where measurements-mav
NQTE 2 MEASUREMENT CATEGORIES-are based on-locations-on-the MAINS supply system wi et
R

NQTE-32 It is expected that these-METERS hand-held multimeters will also be used in MEASUREMENT CATEGORY Il
ang some other measuring environments also (see 6.9.101 for minimum required RATINGS for-METERS hand-hgld
mdltimeters).

AA.2 MEASUREMENT CATEGORIES

AA.2.1 MEASUREMENT CATEGORY Il

MEASUREMENT CATEGORY Il is applicable to test and measuring circuits connected directly|to
utiflization points (socket outlets and“similar points) of the low-voltage MAINS installation (sge
Tdble AA.1 and Figure AA.1).-FHis—part-of-the-installationis—expected-to-haveaminimumiof
avyl |n\ln|c r\f overcurrent r\rr\for\h\lo davices hetwean tha trancfarmer and the onneactiha
twp—eve: overeurrent—protective—cevices—oetween—ine—transiormer—ana—tne—connecting
EXAMPLE Measurementston ‘MAINS CIRCUITS of household appliances, portable ToOLS and similar equipment gnd
on|the consumer side ophNOf socket-outlets in the fixed installation.

AA.2.2 MEASUREMENT CATEGORY llI

MEASUREMENT CATEGORY Ill is applicable to test and measuring circuits connected to the
dif nd

tribution part of the bundlngs Iow voltage MAINS mstallatlon (see Table AA1 a

e

Jo

- O

vy

To avoid RISKS caused by the HAZARDS arising from these higher short-circuit currents,

ad

ditional insulation and other provisions are required.

NoTE For equipment that is part of a fixed installation, the fuse or circuit breaker of the
installation-may-be is considered to provide adequate protection against short-circuit currents.

EXAMPLE Measurements on distribution boards (including secondary electricity meters), photovoltaic panels,
circuit-breakers, wiring, including cables, bus-bars, junction boxes, switches, socket-outlets in the fixed installation,
and equipment for industrial use and some other equipment such as stationary motors with permanent connection
to the fixed installation.
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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).-Fhis

Owing to the high potential short-circuit currents existing in these circuits, any accidental
shfort-circuit caused whilst making measurements can create a high energy level afc flash
which is extremely dangerous to bystanders in the immediate vicinity. Great precautions shgall
bel 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-RATED 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-circuif,voltages. There are no standgrd
trgnsient levels defined for these circuits. An analysis\of the WORKING VOLTAGES, lopp
impedances, TEMPORARY OVERVOLTAGES, and TRANSIENT OVERVOLTAGES in these circuits|is
nelcessary to determine the insulation requirements-and short-circuit current requirements.

EXAMPLE Thermocouple measuring circuits, high-frequency measuring circuits, automotive testers, and testgrs
used to characterize the MAINS installation before the iristallation is connected to the MAINS supply.

QO MEASUREMENT CATEGORY |l MEASUREMENT MEASUREMENT
CATEGORY |l CATEGORY |V

Key

O: Measuring circuits without a MEASUREMENT
CATEGORY

CAT II: MEASUREMENT CATEGORY Il

CAT IlI: MEASUREMENT CATEGORY Il

CAT IV: MEASUREMENT CATEGORY IV

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

Short-circuit current @
MEASUREMENT (typical) . G .
CATEGORY Location in the building installation
kA
Il <10 Circuits connected to MAINS socket outlets, and similar
points in the MAINS installation
Il <50 MAINS distribution parts of the building
v >>> 50 Source of the MAINS installation in the building

The values of loop impedances (installation impedances) do not take into account the resistance of the
probe-assemblies 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 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 MAINSGCIRCUITS 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™he 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 HAZARDQUS LIVE. Iff a
technician were to come into contact with the-proper relevant conductor while the ring evegnt
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 conductofs;
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.
See IEC 61010-2-032 for examples of some current probes that use inductive connections.
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.

Themanufacturer should prn\/idp ndpqna’m instructions for the use of such devices
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Annex CC
(informative)

4-mm "banana" TERMINALS

CC.1 General

A

(o]

TH
MEH

TH
TE|
Cco

NG

HA

rts are not in contact.

Q}/

nex CC gives the recommended dimensions for safety purposes of 4-mm TER ®5Ls wh
bbe assemblies complying with IEC 61010-031:2015/AMD1:2018, Anneé\, can
nnected. These 4-mm TERMINALS are often called "banana connectors". A
05’
Q
C.2 Dimensions (1;
Q/
e dimensions of Figure CC.1 are compatible with the requiremeQS’? of TERMINALS RATED
ASUREMENT CATEGORIES I, Il or IV up to 1 000 V. %'\

ese dimensions ensure that the CLEARANCES of 6.6.10\ e met when the connectors a

RMINALS are mated, unmated or partially mated, d" that conductive parts of mat
nnectors and TERMINALS are in contact. <<

TE Extraction or insertion forces and contact resistan eQaIues have not been considered.

~N
Z
$®
¥
xO

ZARD may arise from an OPERATOR's reliance on values displayed by the hand-held

ve

or

hd
ed
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QQ IEC
Kely: G\O\\
A F 3,90 mm = 0,05 mm (compressed) \(\Q) M = 4,00 mm + 0,05 mm
B % 6,6 mm $’\' G <64 mm
C$7,9mm ‘\Q) K=8,1 mm
2,dmm< E<6 mm A 4 mms<H<6mm
xO

F412 mm \J? L =20 mm

S
— | 1is a male TERMINAL .
— | 2is a female TERMI
— | Xis the point whér e best contact occurs
— | the minimu ve of E and H depends on whether or not plastic parts are present. CLEARANCES shall be]
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O& Figure CC.1 - Recommended dimensions of 4-mm TERMINALS
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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

Clpose R 10T Q



https://iecnorm.com/api/?name=958fa506f03946aab4af62c988069f57

2019 RLV © IEC 2019

IEC 61010-2-033

— 46 —

A .
Covsweon g
A
O\mo_,v_ a1aeL suiy
uly} ‘sgdd ‘suel
1 \@oﬂvcw papinop SOLN SOLM ®lqeL
SlqeL sy uly) ‘sl Uly) 'sgod
‘sg0d ‘syed paypod A sued pajod
pue papinop - pue papinop
A Aq payuan A
- ssouoILl SIONVEYITD ssauI
N N 10 B0UB)SIp 10 soUBISIP
(AL 7T R 9LY uolje|nsul piios uone|nsut pijog
gz = -
abej|on }sa ] T
- . 93 3lgeL
4 (@Lyeg ey - - 9 L5910 9N ‘G ) ) ) )
10 b1 0L A BIGELOY | oo e TN 0 LU 3151 o1 Bupiosoe v 0 e 10 £
L1 "M elqeL L1 @l9eL Buipioooe aBe}IoN 1531 LA elgeL 01" alge L aBeyon 150 2 @lqel 2z eIgel
2 x L 2 S 7y 7y
|4
ez vex T - £TH LN
vz 5 2onvisia (| £ v 30NvisIa zN £ 1N 30NVLSIa AR
uoliensul plios 39vd3aN0 Ou»z<m<md uone|nsui pijos 39vd3IN0 30NVHVITO uoeinsul piios OVdITND 3ONVHYI1O
<+— <«

7S

GOL'M @lqe L
swipy uiyy 'sgod +
GOL™ @lqel ‘sued pajod
swily uiy} ‘sgod pue papinop ww
‘sped paypod A S d A mE__w %_r_m_
pue pap|noy @ ,mmom ‘sped
A 1s9) abejjon ssauxaIy} Pue pepi 158} abeyjon 0} panod pue papinow
Aq pauian 10 souElSIp 159} abejjon 4 /. Aq paylian
ssewplul s3onvavao uole|nsul pijos Aq payuan SIONVEVITD 4
10 @oue)sIp 5 SIONVEYITD ssauyalIy}
uone|nsul pIoS A = 10 @oUBSIp A 10 woc_m_.m_v
IT I @Lyza B oLy uone|nsu 7 uoneinsul
V0L o1qeL 2192 0) Bujpiosse _l ir O
B €01 2lgel 4 sbeyon 1se »\ 4 4\/_.
A @1veL9%9 4

10 20L'M dlqeL

SLINDJ¥ID ONIENSVIW

S}N2419 13YI0

0} Buipoooe i L3 3)qe | 0} Buipiogoe G 9|qe 0} Buipiodoe

abejjon isa| €1 alqelL LOL'M @lqeL _ S1y elqeL _ _ €M elqel __ S1°M 8lqel _ abejonisa) LelgeL , 9 9lqeL abejon jsa ] v elqeL v elqel

£ £ s = x x z 7N *% % %

Lou- o) V.

- €10 (€T vex I £€L9 . 1T .

PLOLM 39NVLsIa LN (7)) s7eM 3ONVLiSIa zeN vEL9 3oNVLiSIa ze Tl hoNv LsIa 1TLe
uonje|nsui pijog 39V d33u0 HONV¥VY310 uone|nsul pijog 39vVd33uD 3JONVYHVITO uone|nsul pijos 39Vd33u0 JONVAVID uone|nsul pijog dovd3zuo JONVYVITO
£ 1 F % % £ % * % 5
A‘
S1INJ¥ID SNIVIN

Al PUE I LVD

J
(§71°L79 @9s) uone|nsul pijos pue JONVLSIA IOVHITND ‘IONVHVITO 40 sjuawalinbay @\



https://iecnorm.com/api/?name=958fa506f03946aab4af62c988069f57

IEC 61010-2-033:2019 RLV © IEC 2019 - 47 -

Key
ACC RATED altitude correction of CLEARANCE
ACV Site altitude correction of test voltage
& Both required
ACM Alternative conformity means

v As applicable
ﬂ Optional test path

e BB-4—Reeati ‘ :  aoticinsutati
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compris
all national electrotechnical committees (IEC National Committees). The object of (}lEC is to prom
international co-operation on all questions concerning standardization in the electrical andjelectronic 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

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.

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.

for domestic and professional use, capable of measuring MAINS voltage

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

Attention is drawn to the Normative references cited in this publication. Use of the referenced publicationyg i
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ernational Standard IEC 61010-2-033 has been prepared by IEC technical committee 6

Safety of measuring, control and laboratory equipment.

This second edition cancels and replaces the first edition published in 2012. This edition
constitutes a technical revision.

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

ed

ition:

a) The scope has been reduced to hand-held multimeters. Voltmeters and clamp multimeters
have been removed. They are addressed respectively by IEC 61010-2-030 and

b)

IEC 61010-2-032. The relevant definitions have been removed.
Subclause 4.4.2.101 has been relocated into Clause 102.
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c)
d)
e)
f)

g)

Fy
the

Th

A
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fo

THis Part 2-033 is to be used in conjunction with the latest edition of IEC 61010-1. It w

es
(2

THis Part 2-033 supplemeénts or modifies the corresponding clauses in IEC 61010-1 so as

CO

mulltimeters for domestic and professional use, capable of measuring MAINS voltage.

W

applies as {ar* as is reasonable. Where this Part 2-033 states "addition", "modificatio
replacement”, or "deletion", the relevant requirement, test specification or note in Par

sh

a)

b)

CLEARANCES and CREEPAGE DISTANCES for WET LOCATIONS and for measuring circuit

TERMINALS exceeding 1 000 V a.c. or 1 414 V d.c. have been specified.

Subclause 14.101 related to "Circuits or components used as TRANSIENT OVERVOLTAGE

limiting devices in measuring circuits used to measure MAINS" has been removed.

References to IEC 61010-031 for probe assemblies and IEC 61010-2-032 for current

sensors have been added.

Requirements for protection against MAINS overvoltage measuring circuits have been

added.

Clause 102 has heen rewritten

Requirements for measuring circuits from 1 000 V to 3 000 V have been added.
An informative Annex CC about dimensions of 4-mm banana TERMINALS has been added

A flowchart for insulation according to the type of circuit has been added\.in a n{
Annex DD.

e text of this standard is based on the following documents:
FDIS Report on voting
66/692/FDIS 66/694/RVD

e report on voting indicated in the above table.
is document has been drafted in accordance with the ISO/IEC Directives, Part 2.

list of all the parts in the IEC 61010 series, published under the general title Safd
yuirements for electrical equipment for measurement, control, and laboratory use, can
ind on the IEC website.

tablished on the basis of the third edition (2010) of IEC 61010-1 and its Amendment
D16), hereinafter referred tq as-Part 1.

nvert that publication into the IEC standard: Particular requirements for hand-hg

here a particular subclause of Part 1 is not mentioned in this Part 2-033, that subclau

ould-beadapted accordingly.

Il information on the voting for the approval of this Intefmational Standard can be found|i

W

)ty
be

to
b/d

se

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;

subclauses, figures, tables and notes which are additional to those in Part 1 are numbered
starting from 101. Additional annexes are lettered starting from AA and additional list
items are lettered from aa).
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

INE’ORTANT — The 'colour inside' logo on the cover page of this publication indicatds
thpt it contains colours which are considered to be useful for the~corre¢t
urjderstanding of its contents. Users should therefore print this document using |a
calour printer.
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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-
033. Equipment within the scopes of both Part 2-030 and Part 2-033 are considered to be
covered by the requirements of this Part 2-033.

Part 2-032 specifies the safety requirements for hand-held and hand-manipulated current
sepsors—For—egquipment—within—the—scope—ofPRar2-032—and—Par2-033—only—PRart2-032- is

applicable.

P4rt 2-034 specifies the safety requirements for measurement equipment forcinsulatipn
repistance and test equipment for electric strength which are connected to units, lines |or
cincuits for test or measurement purposes. For equipment within the scope of Bart 2-033 and
P4rt 2-034, only Part 2-034 is applicable.

Q)
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Add the following .two new paragraphs at the end of the subclause:
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SAFETY REQUIREMENTS FOR ELECTRICAL EQUIPMENT
FOR MEASUREMENT, CONTROL, AND LABORATORY USE -

Part 2-033: Particular requirements for hand-held multimeters
for domestic and professional use, capable of measuring MAINS voltage

Scope and object
THis clause of Part 1 is applicable except as follows:

A1 Equipment included in scope

Reéplace the existing text with the following:

THis part of IEC 61010 specifies safety requirements for hand-held multimeters for domesti
and professional use, capable of measuring MAINS.

gnd-held multimeters are multi-range multifunction medsuring instruments intended
measure voltage and other electrical quantities such as reSistance or current. Their prima3
purpose is to measure voltage on a live MAINS. They are‘suitable to be supported by one ha

.2 Equipment excluded from scope

Add the following new item to the list and the following paragraph:

ad) IEC 61557-1 to IEC 61557-12, Electrical safety in low voltage distribution systems up
1000V a.c. and 1500V d.c. =~ Equipment for testing, measuring or monitoring

protective measures

HAND-HELD EQUIPMENT such .as ‘oscilloscopes, wattmeters, process control multimeters 1
RATED for measuring voltage(on a live MAINS, clamp multimeters and communications test sq
e not within the scope af this document.

1.2.1 Aspects included in scope

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

aou
oo

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
IEC 61010-031:2015/AMD1:2018
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Replace "IEC 61180-1 (all parts)", "IEC 61180-1" and "IEC 61180-2", with the following new
reference:

IEC 61180, High-voltage test techniques for low-voltage equipment — Definitions, test and
procedure requirements, test equipment

Add the following new normative reference:

lakboerato & 6 & = a4 6 are d—and—hard-maripte

Th

Re

3.
MA
e

Ad

3.

ME
cla
ar

No|
lev
en

4

Th

4,

Re

IEC 61010-2-032, Safety requirements for electrical equipment for measurement, control, a

rrent sensors for electrical test and measurement

Terms and definitions

is clause of Part 1 is applicable except as follows:

.»  Safety terms

place the definition of 3.5.4 with the following new definition:

.4
INS

gctricity supply system

d the following new term and definition:

b.101

ASUREMENT CATEGORY

ssification of testing and measuring circuits according to the type of MAINS to which th

e intended to be connected

e 1 to entry: MEASUREMENT CATEGORIES take into account OVERVOLTAGE CATEGORIES, short-circuit curr

ergy limitation or transient protection included in the building installation. See Annex AA for more information.
Tests

is clause of Part\lis applicable, except as follows:

8.2.5 MAINS 'supply

place<the existing title and the text with:

4,

B.2.5 Power supply

nd

ey

Pnt

els, the location in the building installation where the test or measurement is to be made, and some forms| of

The following requirements apply.

a)

b)
c)
d)

e)

The MAINS supply voltage shall be between 90 % and 110 % of any RATED supply volta

ge

for which the equipment can be set or, if the equipment is RATED for a greater fluctuation,

at any supply voltage within the fluctuation range.
The MAINS frequency shall be any RATED frequency.
Equipment for both a.c. and d.c. shall be connected to an a.c. or d.c. supply.

Equipment powered by single-phase a.c. MAINS supply shall be connected both with

normal and reverse polarity.

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

be
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4.3.2.6 Input and output voltages

Replace the first paragraph with the following:

19

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

po

5

ssible.

Marking and documentation

Th

Ad

NG
us

R4

CO
usj

Re

d)

Ad

aa

Ad

is clause of Part 1 is applicable except as follows:

.2 Identification

d the following note after the existing note:

TE 101 Some national regulations might require a marking to indicate the name and-edition of the stand
bd for compliance evaluation.

.5 TERMINALS, connections, and operating devices

.1.5.1 General

place the first paragraph with the following:

hecessary for safety, an indication shall be given-of the purpose of TERMINALS, connecto
ntrols, and indicators. Where there is insufficient’' space, symbol 14 from Table 1 may
ed.

.1.5.2 TERMINALS

place the existing item d) with the folfowing item d):

TERMINALS supplied from the)interior of the hand-held multimeter and which could
HAZARDOUS LIVE, with thelvoltage, current, charge or energy value or range, or w
symbol 12 of Table 1;

d the following new'item to the list:

) TERMINALS supplied from other TERMINALS which could be HAZARDOUS LIVE, with symbol
or 14 of Table 1.

d the<following new subclause:

5.

.5.101 Measuring circuit TERMINALS

hrd

(s,

be
th

Measuring circuit TERMINALS shall be marked with the value of the RATED voltage to earth.

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

se

t of TERMINALS.

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 will have a RATED voltage to earth. For some hand-held multimeters, the
RATED voltage between TERMINALS may be different from the RATED voltage to earth. Markings

sh

all be clear to avoid misunderstanding.
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TERMINALS of measuring circuits RATED for MAINS voltage measurements shall be additionally
marked "CAT IlI" and/or "CAT IV" as applicable. Marking those TERMINALS with these two
types, and only these two types, of MEASUREMENT CATEGORY and its RATED voltage to earth, is
permissible. Marking MEASUREMENT CATEGORY |l is not allowed.

Measuring circuit TERMINALS that do not have a RATING for connection to voltages above the
levels of 6.3.1, may be marked with alternative markings.

Measuring circuit TERMINALS which are dedicated only for connection to specific TERMINALS of
other equipment need not be marked provided that there is a means of identifying these
TERMINALS.

THRMINAL markings shall be visible when the hand-held multimeter is ready for NORMAL USE
with connectors and TERMINALS mated and shall reference the applicable TERMINALS.

Canformity is checked by inspection.

5.2 Warning markings

Reéplace the existing text with the following text:
Warning markings specified in in this document shall meet the following requirements.

Warning markings shall be visible when the hand-held multimeter is ready for NORMAL USE. If a
warning applies to a particular part of the hand-held.multimeter, the marking shall be placged
onl or near that part.

THe size of warning markings shall be as follows.

a)| Symbols shall be at least 2,75 mm high® Text shall be at least 1,5 mm high and contrast|in

colour with the background.

b)| Symbols or text moulded, stamped or engraved in a material shall be at least 2,0 mm
high. If not contrasting in colour, they shall have a depth or raised height of at least
0,5 mm.

If |t is necessary for the RESPONSIBLE BODY or OPERATOR to refer to the instruction manual|to
preserve the protection ‘afforded by the hand-held multimeter, the hand-held multimeter shjall
beg marked with symbol 14 of Table 1. Symbol 14 is not required to be used together wijth
symbols which are'explained in the manual.

If the instructions for use state that an OPERATOR is permitted to gain access, using a TOOL,|to
a part whichin NORMAL USE may be HAZARDOUS LIVE, there shall be a warning marking which
states that the hand-held multimeter shall be isolated or disconnected from the HAZARDOUS
LIVE voltage before access.

NOTE National regulations can require safety markings in a nationally accepted language.

Conformity is checked by inspection.

5.4.1 General

Replace the first paragraph with the following paragraph:

The following documentation necessary for safety purposes, as needed by the OPERATOR or
the RESPONSIBLE BODY, shall be provided with the hand-held multimeter, in an accepted
language of the country where the product is intended to be placed on the market. Safety
documentation for service personnel authorized by the manufacturer shall be made available
to those personnel, in a language selected by the manufacturer.
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Add the following two new items to the list:

aa) the documentation shall indicate that probe assemblies to be used for MAINS
measurements shall be RATED as appropriate for MEASUREMENT CATEGORY IlI or IV
according to IEC 61010-031 and shall have a voltage RATING of at least the voltage of the
circuit to be measured;

bb) information about each relevant MEASUREMENT CATEGORY (see 5.1.5.101). If the hand-held
multimeter has multiple MEASUREMENT CATEGORY RATINGS for the same measuring circuit,
the documentation shall clearly identify the MEASUREMENT CATEGORIES where the hand-
held multimeter may be used and where it shall not be used.

6 [ Protection against electric shock
THis clause of Part 1 is applicable except as follows:

6.9.1 General

Replace the text, the conformity statement, and Figure 4 with the following text, conformjty
statement and Figure 4:

AQCESSIBLE parts shall be prevented from becoming HAZARDOUS LIVE in SINGLE FAULT
CONDITION. The primary means of protection (see 6.4) shall-be supplemented by one of a)|or
b)| Alternatively, one of the single means of protection¢c) or d) shall be used. See Figureg 4
and Annex DD.

a)| SUPPLEMENTARY INSULATION (see 6.5.3).

b)| Current or voltage limiting device (see 6.5.6).
c)| REINFORCED INSULATION (see 6.5.3).

d)| PROTECTIVE IMPEDANCE (see 6.5.4).

Canformity is checked by inspectionsand as specified in 6.5.3, 6.5.4, or 6.5.6, as applicable.
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HAZARDOUS LIVE part

6.4.1b)

BAsIc
INSULATION

6.4.1 a) 6.4.1 c)

ENCLOSURE or Impedance
BARRIER

=z
o}
=
; 6.5.1 c) 6.5.1 d)
Z REINFORCED PROTEETIVE
w
-
2
8 N y
6.5.1 b)
6.5.1
a) Current or
SUPPLEMENTARY voltage-limiting

INSULATION

device

|
|
|
|
|
}
|
|
| and INSULATION IMPEDANCE
|
|
|
|
|
|
|
|

ACCESSIBLE part

Figure 4 — Acceptable arrangement of protective means against electric shock

6.9.2 PROTECTIVE BONDING

Replace the existing title of 6.5.2 with the“following and delete the text:

6.5.2 Not used
6.5.5 Automatic disconnection of the supply

Réplace the existing title ©f)6.5.5 with the following and delete the text:

6.5.5 Not used
6.6 Connections to external circuits

Add the following two new subclauses:

6.15.101 Measuring circuit TERMINALS

The conductive parts of each unmated measuring circuit TERMINAL which could become
HAZARDOUS LIVE when the highest RATED voltage is applied to other measuring circuit
TERMINALS on the hand-held multimeter shall be separated by at least:

a)

b)

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

for TERMINALS with voltage RATING exceeding 1 000 V a.c. or 1 500 V d.c., 2,8 mm for the
CLEARANCE and CREEPAGE DISTANCE from the closest approach of the test finger touching
the external parts of the TERMINAL in the least favourable position. These TERMINALS shall
also withstand the voltage test of 6.8 with a test voltage equal to the RATED voltage of the
TERMINAL multiplied by 1,25 applied between the closest approach of the test finger


https://iecnorm.com/api/?name=958fa506f03946aab4af62c988069f57

- 14 - IEC 61010-2-033:2019 © |IEC 2019

touching the external parts of the TERMINAL in the least favourable position and the other
measuring circuit TERMINALS.

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 D, 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).

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

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

mé

NG
fun

Cd

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

mg
eX
TE|

a)
b)
c)

Voltage on conductive parts of TERMINAL CLEARANCE and CREEPAGE DISTANCE
V a.c.r.m.s.and V d.c. mm
230 <300 0,8
> 300 <600 1,0
> 600 <1000 2,6
>1000 <15002 2,8
2  Only for d.c. voltage.

nex CC provides information regarding the recommended dimensions of 4-mm "banan
RMINALS.

nformity is checked by inspection, by the determination of ACCESSIBLE parts, and
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 connected to specialized measuring circ
RMINALS shall not be both ACCESSIBLE;and HAZARDOUS LIVE, in either NORMAL CONDITION

basuring 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|

basurements of 6.3 are made to establish that the levels of 6.3.1 and 6.3.2 are 1
ceeded when gaeh 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'RATED d.c. voltage;

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

by
by

Lit
or
er

ng

es
he
ot
Uit

6.7.1.3 CREEPAGE DISTANCES

Add the following two new paragraphs after the third paragraph:

For hand-held multimeters 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 multimeters 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 materials of the TERMINALS.
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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:

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)
c)
d)

e)

f)
Ng

TH
e

M 6.7.3 for Secondary cIrcuits separated from the cifcuits may only by means of
transformer;

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

in Clause K.2 for secondary circuits separated from the circuits in c) only ®y“means of
transformer;

in Clause K.3 for circuits that have one or more of the following charactetistics:

1) the maximum possible TRANSIENT OVERVOLTAGE is above the.level assumed for t
MAINS CIRCUIT;

2) the WORKING VOLTAGE is the sum of voltages from morethan one circuit, or is a mix
voltage;

3) the WORKING VOLTAGE includes a recurring peak voltage that may include a periodic

non-sinusoidal waveform or a non-periodic wavefaorm that occurs with some regularity;

4) the WORKING VOLTAGE has a frequency above-30 kHz;
5) the circuit is a measuring circuit where MEASUREMENT CATEGORIES do not apply;
in Clause K.101 for measuring circuits RATED,for MEASUREMENT CATEGORIES |ll and IV.

TE 2 These requirements are illustrated in the\flewchart of Annex DD, Figure DD.1.

€ TRANSIENT OVERVOLTAGE level for"MAINS corresponds to the "required RATED impul
Itage of equipment"” value specifiedin Table 443.2 of IEC 60364-4-44:2007/AMD1:2015.

6.8.3.1 The a.c. voltage test

R4

TH
£5

place the first sentence_with the following sentence:

e voltage tester(Shall be capable of maintaining the test voltage throughout the test with
% of the specified value.

6.9 Constructional requirements for protection against electric shock

Ad

d the following new subclause:

)in

6.¢

10+ Hand-held muttimeter RATINGS

TERMINALS of measuring circuits intended for MAINS voltage measurements shall be RATED for
a minimum of 300 V a.c. r.m.s. to earth, and a minimum of MEASUREMENT CATEGORY |IlI.

The RATED voltage of the TERMINALS of a measuring circuit intended for MAINS voltage
measurements shall be equal to or higher than their RATED voltage to earth.

NOTE These TERMINALS can also have RATING for other functions.

Conformity is checked by inspection.
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7 Protection against mechanical HAZARDS

This clause of Part 1 is applicable.

8 Resistance to mechanical stresses

This clause of Part 1 is applicable.

9 | Protection against the spread of fire

THis clause of Part 1 is applicable.

10 Equipment temperature limits and resistance to heat

This clause of Part 1 is applicable.

11 Protection against HAZARDS from fluids and solid foreign objects

THis clause of Part 1 is applicable.

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.

14 Components and subassemblies
THis clause of Part 1sis‘applicable, except as follows.

14.8 Circuitstwused to limit TRANSIENT OVERVOLTAGES

Reéplace theyexisting title of 14.8 with the following and delete the text:

14.8/ ,Not used

Add the following new subclause:

14.101 Probe assemblies and accessories

Probe assemblies and accessories within the scope of IEC 61010-031, and current sensors
within the scope of IEC 61010-2-032 shall meet the requirements thereof.

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

Conformity is checked by inspection.
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15

Th

16

Th

Protection by interlocks

is clause of Part 1 is applicable.

HAZARDS resulting from application

is clause of Part 1 is applicable.

Th

Ad

10

10

TH
an

b)

c)

d)

e)

Cq
as|

10

Cu

RISK assessment
is clause of Part 1 is applicable.

d the following new Clause 101 and Clause 102:

1 Measuring circuits

1.1 General

e hand-held multimeter shall provide protection against HAZARDS resulting from NORMAL U
d REASONABLY FORESEEABLE MISUSE of measuring circuits, as’specified below.

If a HAZARD could result, a current measuring circuit.shall not interrupt the circuit bei
measured during range changing, or during the Use of current transformers withg
internal protection (see 101.2).

An electrical quantity that is within specification for any TERMINAL shall not cause a HAZA
when it is applied to that TERMINAL or tocany other compatible TERMINAL, with the ran
and function settings set in any possiblezmanner (see 101.3).

Any interconnections between the hand-held multimeter and other devices or accessori
intended to be used with the hand=held multimeter shall not cause a HAZARD even if t
documentation or markings prohibit the interconnection while the hand-held multimeter
used for measurement purposes (see 6.6).

Other HAZARDS that could-result from REASONABLY FORESEEABLE MISUSE shall be address
by RISK assessment (see Clause 16 and Clause 17).

A TEMPORARY OVERVOLTAGE or a TRANSIENT OVERVOLTAGE applied on the measuring circ
TERMINALS in a véltage measurement function shall not cause a HAZARD (see 101.4).

nformity is checked as specified in 6.6, Clause 16 and Clause 17, 101.2, 101.3 and 101
applicable.

1.2 Current measuring circuits

ng
ut

RD
ge

es
he
S

uit

4’

rrent measuring circuits shall be so designed that, when range changing takes place, the

sh

all be no Interruption wnich could cause a HAZARD.

Conformity is checked by inspection, and, in case of doubt, by causing the device to switch
the maximum RATED current 6 000 times.

Current measuring circuits intended for connection to current transformers without internal
protection shall be adequately protected to prevent a HAZARD arising from interruption of these

cir

cuits during operation.

Conformity is checked by an overload test at a value of 10 times the maximum RATED current
for 1 s, and, if applicable, by causing the hand-held multimeter to switch the maximum RATED
current 6 000 times. No interruption which could cause a HAZARD shall occur during the tests.
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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 any other compatible TERMINAL, with any combination of function and range
settings.

NOTE Mismatches of inputs and ranges are examples of REASONABLY FORESEEABLE MISUSE, even if the
documentation or marki i
a measuring input intended for current or resistance. POSS|bIe HAZARDS |nc|ude electric shock, burns, fire, arc|ng
angdl explosion.

THRMINALS that are clearly not of similar types and that will not retain the connectors of the
prpbe 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 hand-held multimeter 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 1041.38.2 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.r€quirements and tests of 101.3.3

apply.

Canformity is checked by inspection, evaluation of\the design of the hand-held multimeter,
arld as specified in 101.3.2 to 101.3.3, as applicable:

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 and if all of the following requirements are met.

a)| The a.c. and d.c. RATED voltages of the overcurrent protection device shall be at least ps
high as, respectively, the highest a.c. and d.c. RATED voltages of any measuring circpit
TERMINAL on the hand-held multimeter.

b)| The RATED time-current’characteristic (speed) of the overcurrent protection device shall pe
such that no HAZARD' will result from any possible combination of RATED input voltages,
TERMINALS, andfange selection.

NOTE In pragtice, downstream circuit elements such as components and printed wiring board traces are
selected to-berable to withstand the energy that the overcurrent protection device will let through.

c)| The alc)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.c. and d.c. short-circuit currents are calculated as the highest RATED
wvaliaa faor A TR AALNLA L diadad by thao maaadanea f _thao varerrrant-nreatact d
V\JIlCluU LAYA] Cllly TLTNIVITINAL Uurviucocu IJy are IIIIPUUGIIUU T are \YAAIRAYA"IEAIREY HIUlUUL

measuring circuit, taking the impedance of the test leads specified in 101.3.4 into account.

The possible a.c. short-circuit current need not exceed the applicable values of
Table AA.1.

Additionally, spacings surrounding the overcurrent protection device in the hand-held
multimeter 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 RATING of the overcurrent protection device and by
the following test.
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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. During and after the test, no damage to the hand-held multimeter
shall occur.

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

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

a)| An appropriate single component which is constructed, selected, and tested |so that safety
and reliability for protection against relevant HAZARDS are assured.nln) particular, the
component shall:

1) be RATED for the maximum voltage that may be present in NORMAK CONDITION or duripg
the REASONABLY FORESEEABLE MISUSE event;

2) if a resistor, be RATED for twice the power or energy .dissipation 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 its terminations.

b)| A combination of components which shall:

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

2) be able to dissipate the power or energy that may result in NORMAL CONDITION or frgm
the REASONABLY FORESEEABLE MISUSEevent;

3) meet the applicable CLEARANCEYand CREEPAGE DISTANCE requirements of Annex K for
BASIC INSULATION between the.términations of the combination of components.

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

Canformity is checked by Jinspection and the following test, performed three times on the
same unit of hand-held multimeter. If the test results in heating of any component, the hand-
held multimeter 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 possibleé)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 test leads specified in 101.3.4 into account. The possible a.c. short-circlit
cufrrent-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
deliver a current of at least the possible a.c. or d.c. short-circuit current as applicable. If the
function or range controls have any effect on the electrical characteristics of the input circuit,
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 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 printed wiring board.
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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.

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
supplied by the manufacturer for use with the hand-held multimeter and if the manufacturer
has not specified the test leads, the tests shall be performed with test leads that meet the
following specifications:

a) length=1,0 m;

b)| cross section of the conductor = 1,5 mm?2, stranded copper wire;

NOTE A conductor with a 16 AWG (American Wire Gauge) cross section is acceptable.
c)| connector compatible with the measuring circuit TERMINAL;

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.

Tgst leads built to these specifications will have a d.c. resistanceyof about 15 mQ each, |or
30 mQ per pair. For the purposes of calculation of possible;fault current in 101.3.2 ahd
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 hand-held
multimeter, then the attached test leads supplied by the manufacturer shall be used withqut
maodification.

101.4 Protection against MAINS overvoltages

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

Canformity is checked by inspection and measurement.

In|addition, the measuring circuit TERMINALS of a voltage measuring circuit 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.

Canformity is_thecked by the following impulse voltage test using the applicable impulse
volltage of Table 102.

The impulse voltage is applied between each pair of TERMINALS. The impulse voltage test shall
be eonducted for five impulses of each polarity spaced up to 1 min apart, from a hybrid
iminulse generator (Qpp IFC 61180) The generator produces an open-circuit \/nlmge
waveform of 1,2/50 us, a short-circuit current waveform of 8/20 us, with an output impedance
(peak open-circuit voltage divided by peak short-circuit current) of 2 Q. 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 line-to-neutral voltage of the MAINS
being measured. For measuring circuits RATED for MAINS line-to-neutral voltages above 400 V
a.c. r.m.s. or d.c., the test may be performed with an available MAINS voltage source that has
a line-to-neutral voltage of at least 400 V a.c. r.m.s. or d.c. The MAINS voltage source does
not, in this case, need to match the measuring circuit RATING, but circuits RATED for a.c. or
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a.c. plus d.c. shall be tested with an a.c. source, and circuits RATED for d.c. only shall be
tested with a d.c. source.

NOTE 1 The impulses are synchronized with the MAINS voltage phase, timed to occur at the peak of the MAINS
voltage, and to be of the same polarity, with a phase tolerance of +10° (see IEC 61180).

NOTE 2 This test can be extremely hazardous. Explosion shields and other provisions can be used to protect
personnel performing the test.

When verifying CLEARANCES within the hand-held multimeter by an impulse voltage test, it is
necessary to ensure that the specified 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 operatiofi-of gn
oviervoltage limiting device and do not indicate a (partial) breakdown of solid insulation.

N@ HAZARD shall arise. No flashover of CLEARANCES or breakdown of solidvjn'sulation shall
ocicur during the test, but partial discharges are allowed. Partial discharge-will be indicated by
a step in the resulting wave shape which will occur earlier in successivesimpulses. Breakdown
or] the first impulse may either indicate a complete failure of the jnsulation system or the
opleration of overvoltage limiting devices in the hand-held multimeter. If overvoltage limiting
devices are present, they shall not rupture or overheat during ithe test. Tripping the circyit
breaker of the MAINS installation is an indication of failure. \Ify the results of the test gre
guestionable or inconclusive, the test is to be repeated two more times.

NQTE 3 Partial discharges in voids can lead to partial notches ofextremely short durations in the wave shgpe
whijich can be repeated in the course of an impulse.

Table 102 — Impulse voltages

Nominal a.c. r.m.s. line-to-
neutral or d.c. voltage of Impulse voltage
MAINS being measured
V peak
\%
MEASUREMENT MEASUREMENT
CATEGORY llI CATEGORY IV
< 300 4 000 6 000
> 300 <600 6 000 8 000
>.600 <1000 8 000 12 000
>1 000 <1500 10 000 15 000
>1 500 <2000 15 000 18 000
>2 000 =3000 18 000 20 000
Values over 1 000 V are from IEC TS 62993:2017, Table 1.

102 Indicating devices

102.1 General

No HAzZARD shall occur from reading a voltage value when the hand-held multimeter is
operated for measuring voltages as RATED and in case of REASONABLE FORESEEABLE MISUSE.

A 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, or if
there is a clear indication that the value is not correct. A display off is also considered to be
unambiguous.
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The tests of 102.2, 102.3 and 102.4 shall be performed when relevant.

The a.c. r.m.s. voltages applied to the TERMINALS during the tests have a frequency of 50 Hz
or 60 Hz. The hand-held multimeter is not required to maintain its normal accuracy during and
after the tests.

102.2 Battery level

A voltage value displayed by the hand-held multimeter shall not be affected by the expected
variation of its battery voltage.

Canformity is checked by the following test:

Fgr each measuring circuit TERMINAL RATED for MAINS voltage measurements, the voltage
below 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.

THhe supply voltage of the d.c. source connected to the battery cennectors decreases by ho
more than 20 mV/s from the maximum battery voltage to zero..The d.c. source used for this
test shall be the batteries or similar source while the impedarnce of the batteries and ripple
frge conditions are taken into account. The test terminates when the display turns off.

The displayed voltage values during the test shall be unambiguous.

NQTE See 102.1 for the meaning of the term "unambiguous”
102.3 Over-range

THe hand-held multimeter shall be ableto~display unambiguously over-range voltage valuges
whenever the value is above the maximum absolute value of the range to which the hand-hgld
multimeter is set.

NQTE Examples of ambiguous indications include the following, unless there is a separate unambiguqus
indication of an over-range value:

a) | analogue hand-held multiméter'which stops at the exact ends of the range;
b

~

digital hand-held multiméter which shows a low value when the true value is above the range maximum (for
example 1 001,5 V displayed as 001,5 V).

Canformity is checked by the following test:

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

THe\value of the over-range voltage applied to the TERMINALS is equal at 110 % of the RATED
voltage measurement range. For measurement RATED Tor d.c., the over-range volitage is
applied with positive and negative polarities.

The displayed voltage values during the test shall be unambiguous.

102.4 Permanent overvoltages
The hand-held multimeter shall be able to withstand permanent overvoltages and continue to

give an unambiguous indication of any HAZARDOUS LIVE voltages up to the maximum RATED
voltage.

NOTE 1 Subclause 101.4 provides protection against HAZARDS from TRANSIENT OVERVOLTAGES.
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Conformity is checked by the following test:

An overvoltage is applied for 5 min to the measuring circuit TERMINALS' RATED for MAINS

Vo

Itage measurements of the hand-held multimeter set to each voltage measurement range.

The value of the overvoltage applied to the TERMINALS is based on the TERMINALS' RATED

’4¢]

a)

Iltage:

when the TERMINALS' RATED voltage value is up to 1 000V a.c. r.m.s., the overvoltage
value is the TERMINALS' RATED voltage value multiplied by 1,9 but without exceeding

b)
c)
NG

oV

Af]
Vol

1)

2)

TH
VO

1100 V a.c. r.rm.s.;

when the TERMINALS' RATED voltage value is above 1 000V a.c. r.m.s. the overyolta
value is the RATED voltage 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 each overvoltage has been applied, each measuring circuit TERMINAL RATED for MAI
tage measurements shall in turn:

measure a voltage of 60 V a.c. rrm.s. or 120 V d.c. based, on the measurement TERMIN
input type;

measure a voltage equal to the maximum RATED voltage for the measurement TERMIN
under test.

e above test may need to be repeated at amy combination of settings, TERMINALS a
tage RATING. The displayed voltage values shall be unambiguous.

ge

ge
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Annexes

annexes of Part 1 are applicable except as follows:

Annex K
(normative)

Insulation requirements not covered by 6.7

Re

Re

NG

Ad

K.

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

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

I3 Insulation for circuits not addressed in 6.7, Clauses K.1, K.2or K.101

.B.1 General

place the note with the following:

TE These requirements are illustrated in the flowchart of Annex DD,"figure DD.1.

d the following new clause and tables:

1101 Insulation requirements for measuring circuits RATED for MEASUREMENT

CATEGORIES lll and IV

101.1 General

Measuring circuits are subjected to~-\WORKING VOLTAGES and transient stresses from the circ

to
to
ing

which they are connected during measurement or test. When the measuring circuit is us
measure MAINS, the trapsient stresses can be estimated by the location within t
tallation at which the measurement is performed. When the measuring circuit is used

measure any other electrical signal, the transient stresses shall be considered by t

OH

ERATOR to ensure_that they do not exceed the capabilities of the measuring hand-hsg

muiltimeter.

w
Mj

hen the measuring circuit is used to connect to MAINS, there is a RISK of arc bla

fl

EASUREMENTCATEGORIES define the amount of energy available, which may contribute to 2
sh. Insconditions where arc flash may occur, additional precautions identified by t

manufacturer to reduce the HAZARD related to shock and burn from arc flash should
deiscribed in the user documentation (see also Annex AA and Annex BB).

Uit
ed
he
to
he
Id

st
rc
he
be

K.

101.2 CLEARANCES

For a hand-held multimeter 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 in 5.1.5.2 and 5.1.5.101.

CLEARANCES of measuring circuits RATED for MEASUREMENT CATEGORIES |ll and |V are specified

in

Table K.101.

NOTE See Annex | for nominal voltages of MAINS supplies.

If the hand-held multimeter 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.
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Minimum CLEARANCE for BASIC INSULATION, SUPPLEMENTARY INSULATION and REINFORCED
INSULATION is 0,2 mm for POLLUTION DEGREE 2 and 0,8 mm for POLLUTION DEGREE 3.

Table K.101 — CLEARANCES of measuring circuits RATED
for MEASUREMENT CATEGORIES lll and IV

. CLEARANCE
Nominal a.c. r.m.s.
line-to-neutral or mm
d.c. voltage of
MAINS being BASIC INSULATION and -
measured SUPPLEMENTARY INSULATION EINFURLEL IRSULATIUN
vV MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT
CATEGORY llI CATEGORY IV CATEGORY llI CATEGORY IV
< 300 3,0 5,5 6 10,4
> 300 <600 5,5 8 10,4 15
> 600 <1000 8 14 15 23,9
> 1000 <1500 11 18 22 36
> 1500 <2000 18 22 36 44
>2 000 <3000 22 25 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
stfessed only by d.c., the d.c. voltage test of 6.8.3.2with 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
volltage is V2 times the a.c. r.m.s. test voltage.

K.101.3 CREEPAGE DISTANCES

THe requirements of K.2.3 apply.
Canformity is checked as specified in K.2.3.

K.N01.4 Solid insulation
K.N01.4.1 General

K.101.4.1.1 Solid\insulation shall withstand the electrical and mechanical stresses that mFy
ocjcur in NORMAL USE, in all RATED environmental conditions (see 1.4), during the intended ljfe
of the hand-held multimeter.

ThHe manufacturer should take the expected life of the hand-held multimeter into account when
selecting insulating materials.

Conformity 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 test
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.c.;

b) the a.c. voltage test of 6.8.3.1 with a duration of at least 1 min 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 1 min using
the test voltage determined by K.101.4.1.2.

NOTE Test a) checks the effects of TRANSIENT OVERVOLTAGES, while test b) checks the effects of long-term stress
of solid insulation.
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Table K.102 - a.c. test voltages for testing electric strength of solid insulation
in measuring circuits RATED for MEASUREMENT CATEGORIES Ill and IV

a.c. test voltage
Nominal a.c. r.m.s.
line-to-neutral or d.c. Vr.m.s.
voltage of MAINS being
BASIC INSULATION and
measured SUPPLEMENTARY INSULATION REINFORCED INSULATION
\Y MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT
CATEGORY Il CATEGORY IV | CATEGORY Ill | CATEGORY IV
< 300 2 200 3 300 3500 5100
> 300 =600 3 300 4 300 5100 7 000
> 600 <1000 4 300 6 600 7 000 10 000
>1000 <1500 5400 8 200 9700 15 000
>1500 <2000 8 200 9700 15 000 18000
>2 000 =3000 9700 11 000 18 000 207000

Table K.103 — Impulse test voltages for testing electric strength of solid insulation
in measuring circuits RATED for MEASUREMENT CATEGORIES Ill and IV

Impulse test/voltage
Nominal a.c. r.m.s.
line-to-neutral or d.c. \(peak
voltage of MAINS being
BASIC INSULATION and
measured SUPPLEMENTARY INSOYMION REINFORCED INSULATION
\Y MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT
CATEGORY llI GATEGORY IV | CATEGORY lll | CATEGORY IV
< 300 4 000 6 000 6 400 9 600
> 300 <600 6 000 8 000 9 600 12 800
> 600 <1000 8000 12 000 12 800 19 200
> 1000 =1500 10 000 15 000 17 900 27 100
>1500 =2000 15 000 18 000 27 100 32 000
>2 000 <3000 18 000 20 000 32 000 36 000

K.101.4.1.2 Test,voltage values for testing the long-term stress of solid insulation gre
dgtermined as_follows:

THe test woltage for BASIC INSULATION and SUPPLEMENTARY INSULATION is calculated with the
following\formula:

UT:AXUN+B

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=1 and B=1200V
when Uy > 1000V, A=15 and B=750V

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

For REINFORCED INSULATION, the test voltage value is twice the value for BASIC INSULATION.
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The rounded values of Table K.104 can also be used:

Table K.104 — Test voltages for testing long-term stress of solid insulation
in measuring circuits RATED for MEASUREMENT CATEGORIES Il and IV

K.101.4.1.3 Solid insulation shall also meet the following.requirements, as applicable:

a)

b)
c)
d)

Cd

K.f101.4.2 Moulded and potted parts

Fd
loq
s€
Co|

Cdq
in

K.

$pection(of'the manufacturer's specifications.

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 BAsIC
Vv INSULATION and REINFORCED INSULATION and REINFORCED
SUPPLEMENTARY INSULATION SUPPLEMENTARY INSULATION
INSULATION INSULATION
< 300 1500 3 000 2100 4 200
> 300 <600 1800 3600 2 550 57100
> 600 <1000 2 200 4400 3100 6 200
>1000 <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

for solid insulation used as an ENCLOSURE or 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.

r BASIC INSULATION, SUPPLEMENTARY INSULATION, and REINFORCED INSULATION, conductg
ated between the same 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

101.43 Insulating layers of printed wiring boards

of

rs
be
is

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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Table K.105 — Minimum values for distance or thickness of solid insulation
in measuring circuits RATED for MEASUREMENT CATEGORIES Il and IV

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
@ These values are independent of the MEASUREMENT CATEGORY.
b These values apply for BASIC INSULATION, SUPPLEMENTARY INSULATION and
REINFORCED INSULATION.

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.

a)| 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.

b)| The insulation is assembled from at least two separaté layers of printed wiring bogrd
materials, each of which is RATED by the manufacturer of the material for an electfic
strength 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.
c)| The insulation is assembled from at least two separate layers of printed wiring bogrd
materials, and the combination of layers is RATED by the manufacturer of the material for

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

Conformity is checked by inspection of the manufacturer's specifications.
K.101.4.4 Thin-film insulation
FQr BASIC INSULATION{\ SUPPLEMENTARY INSULATION and REINFORCED INSULATION, conductqrs

lo¢ated between thessame two layers (see Figure K.3, item L) shall be separated by at least
th¢ applicable CLEARANCE and CREEPAGE DISTANCE of K.101.2 and K.101.3.

Canformity Ss~checked by inspection and either by measurement of the separation or by
ingpection\of the manufacturer's specifications.

REINFORCED INSULATION through the layers of thin-film insulation shall also have adequate
electricstrength—Omeof the fottowmg methodsstattbeused:

a) 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.

b) 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.

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

For the purposes of this test, 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 term to the list:

—

MEASUREMENT CATEGORY .uuiiiiiiiiiiiiiiiii i i i i sia s sna s sa s sn s saa s saa s sannnsannnsns 3.5.10



https://iecnorm.com/api/?name=958fa506f03946aab4af62c988069f57

IEC 61010-2-033:2019 © |IEC 2019 -31-

Addition:

Add the following new annexes:

Annex AA
(normative)

Measurement categories

AA.1 General

Fdr the purposes of this document, only MEASUREMENT CATEGORIES Il and IV are used. Thege
MHASUREMENT CATEGORIES are not the same as the OVERVOLTAGE CATEGORIES.jn\accordangce
with K.1.1 and with IEC 60664-1, or the classification of rated impulse voltages’(overvoltage
categories) in accordance with IEC 60364-4-44.

MEASUREMENT CATEGORIES are based on locations on the MAINS where méasurements may pe
made.

NQTE 1 IEC 60664-1 and IEC 60364-4-44 categories are created to achieve an insulation coordination of the
components and equipment used within the MAINS.

NQTE 2 It is expected that these hand-held multimeters will also beSused in MEASUREMENT CATEGORY Il and some
othler measuring environments also (see 6.9.101 for minimum required RATINGS for hand-held multimeters).

AA.2 MEASUREMENT CATEGORIES

AA.2.1 MEASUREMENT CATEGORY Il

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

EXAMPLE Measurements on MAINS\GIRCUITS 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 llI

MEASUREMENT CATEGORY Ill is applicable 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).

T avoid-RISKS caused by the HAZARDS arising from these higher short-circuit currenfs,
additional insulation and other provisions are required.

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

EXAMPLE Measurements on distribution boards (including secondary electricity meters), photovoltaic panels,
circuit-breakers, wiring, including cables, bus-bars, junction boxes, switches, socket-outlets in the fixed installation,
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

belcause of high short-circuit currents or high open-circuit voltages. There are no standgrd
trgnsient levels defined for these circuits. An analysis of the WORKING VOLTAGES, lopp
impedances, TEMPORARY OVERVOLTAGES, and TRANSIENT OVERVOLTAGES in thesé. circuits|is
nelcessary to determine the insulation requirements and short-circuit current requirements.

EXAMPLE Thermocouple measuring circuits, high-frequency measuring circuits, automative’ testers, and testgers
use¢d to characterize the MAINS installation before the installation is connected to the MAINS/Supply.

I

(0] MEASUREMENT CATEGORY(J! MEASUREMENT MEASUREMENT
CATEGORY Il CATEGORY [V
IEC

Kely
O: Measuring circuits without a MEASUREMENT CATEGORY
CAT II: MEASUREMENT CATEGORY |l
CAT IlI: MEASUREMENT CATEGORY IlI
CAT IV: MEASUREMENT CATEGORY |V

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

Short-circuit current @

MEASUREMENT (typical) - G .
CATEGORY Location in the building installation
kA
Il <10 Circuits connected to MAINS socket outlets, and similar
points in the MAINS installation
Il <50 MAINS distribution parts of the building
v > 50 Source of the MAINS installation in the building

a

The values of loop impedances (installation impedances) do not take into account the resistanceof 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 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 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 measurement'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™he 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
current flow in the viginity of the conductors.

THe arc flash will Telease significant amounts of very hot air and molten or vaporised melal
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 bla
MEASUREMENT CATEGORIES (see Annex AA) define the amount of energy available, which m
contribute to arc flash. In conditions where arc flash can exist, the instructions for use need

st.

ay
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\t
leyels that could be considered HAZARDOUS LIVE. However, the "ring" voltages (the volta

he
ge

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 relevant conductor while the) ring event

occurred, then the technician could suffer an electric shock.

EN 41003 addresses safety requirements for equipment to~ be connected
telecommunications networks. It addresses the possibility of electric-shock from contact w
telecommunications conductors, and concludes that, with the access-limitations imposed
thé connectors, the RISK is reduced to a negligible level. However;-if in the process of test
measurement, the conductor is made fully ACCESSIBLE, then theére is a possibility of elect
shiock.

THe manufacturer of equipment that may be used for testing and measuring

in [other cases, by providing adequate instructions and warnings to the OPERATOR). Also s
IEC 61010-031, which specifies barriers for ¥oltage probes that may be used on HAZARDO
LIVE voltages.

BB.5 Current measurements indnductive circuits

When a current-measuring device’is inserted in series with an inductive circuit, a HAZARD m
oclcur if the circuit is suddenty~opened (a probe falls off or a fuse opens, for example). Su
suldden events can produceran inductive voltage spike across the unintentional opening of t

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;

to
th
by
or
r'nc

of

ee
US

ay
ch
he

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
dg so, then\precautions are taken to mitigate the HAZARD of electric shock from the volta
splike.

to
ge

B & Rattarv.drivan cir~iiitc
U DaUiCTy=urrveT oImrouTtsS

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

HAZARDS may arise from electric shock, explosions from short-circuiting the TERMINALS of t
battery, or explosions from arc ignition of gases evolved from the battery during chargi
cycles.

on
to

he
ng
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BB.7 Measurements at higher frequencies

Some measuring equipment depends on inductive connection to the circuit being measured.
See IEC 61010-2-032 for examples of some current probes that use inductive connections.
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.

Themanufacturer should prn\/idp ndpqna’m instructions for the use of such devices
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Annex CC
(informative)

4-mm "banana" TERMINALS

CC.1 General

A

C(

TH
MEH

TH
TE|
Cco

NQ

HA

rts are not in contact.

nex CC gives the recommended dimensions for safety purposes of 4-mm TERMINALS wh
bbe assemblies complying with IEC 61010-031:2015/AMD1:2018, Annex-E; can
nnected. These 4-mm TERMINALS are often called "banana connectors".

C.2 Dimensions

e dimensions of Figure CC.1 are compatible with the requirements of TERMINALS RATED
ASUREMENT CATEGORIES II, Il or IV up to 1 000 V.

ese dimensions ensure that the CLEARANCES of 6.6.101%are met when the connectors a

RMINALS are mated, unmated or partially mated, and that conductive parts of mat
nnectors and TERMINALS are in contact.

TE Extraction or insertion forces and contact resistance Values have not been considered.

ZARD may arise from an OPERATOR's reliance on values displayed by the hand-held

ve

or

nd
ed
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w
¥ |
A
2
= B
IEC
y:
3,90 mm % 0,05 mm (compressed) M =400 mm + 0,05 mm
6,6 mm G <6,4mm
7,9 mm K=8,1 mm
mms<E<6mm 4mms<H<6mm
12 mm L =20 mm

1 is a male TERMINAL
2 is a female TERMINAL
X is the point where-the best contact 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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Key
ACC
ACV
&
ACM

RATED altitude correction of CLEARANCE
Site altitude correction of test voltage
Both required

Alternative conformity means

As applicable

Optional test path

41 -
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

EXIGENCES DE SECUR]TE POUR APPAREILS ELECTRIQUES
DE MESURAGE, DE REGULATION, ET DE LABORATOIRE -

Partie 2-033: Exi ticulis I ltimat

portatifs pour usage domestique et professionnel,
capables de mesurer la tension RESEAU

AVANT-PROPOS

La Commission Electrotechnique Internationale (IEC) est une organisation mondiale) de normalisat
composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux™de’I'lEC). L'IEC a p
objet de favoriser la coopération internationale pour toutes les questions de normalisation dans les domair
de l'électricité et de I'électronique. A cet effet, I''EC — entre autres activités’ — publie des Nornj
internationales, des Spécifications techniques, des Rapports techniques, des, Spécifications accessibles
public (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'lEC"). l(eéur élaboration est confiée a ¢
comités d'études, aux travaux desquels tout Comité national intéressé parNe sujet traité peut participer. L
organisations internationales, gouvernementales et non gouvernemental€s), en liaison avec I'lEC, particip
également aux travaux. L'IEC collabore étroitement avec I'Organisatjon Internationale de Normalisation (IS
selon des conditions fixées par accord entre les deux organisations,

Les décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la mes
du possible, un accord international sur les sujets étudiés, £&tant 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 formefde recommandations internationales et sont agréd
comme telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin que I'l
s'assure de I'exactitude du contenu technique de sés\publications; I'lEC ne peut pas étre tenue responsable
I'éventuelle mauvaise utilisation ou interprétation gui en est faite par un quelconque utilisateur final.

Dans le but d'encourager 'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans tout¢g
mesure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nationa
et régionales. Toutes divergences entreytoutes Publications de I'lEC et toutes publications nationales
régionales correspondantes doivent étre\indiquées en termes clairs dans ces dernieres.

L'IEC elle-méme ne fournit aucune ‘attestation 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 s'assurer qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabijlité;*ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires
mandataires, y coempris ses experts particuliers et les membres de ses comités d'études et des Comi
nationaux de I'l[EC,/ pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout au
dommage decquelque nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les fr
de justice)¢et.Jes dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC ou
toute autfePublication de I'lEC, ou au crédit qui lui est accordé.

L'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publicatig
référencées est obligatoire pour une application correcte de la présente publication.
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L'attention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent f4

ire

I'objet de droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits

de brevets et de ne pas avoir signalé leur existence.

La Norme internationale IEC 61010-2-033 a été établie par le comité d'études 66 de I'lEC:
Sécurité des appareils de mesure, de commande et de laboratoire.

Cette deuxiéme édition annule et remplace la premiére 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) Le domaine d'application a été réduit aux multimetres portatifs. Les voltmetres et les
pinces multimétriques ont été supprimés. Ills sont traités respectivement par
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b)
c)

d)

I''EC 61010-2-030 et I'lEC 61010-2-032. Les définitions correspondantes ont été
supprimées.

Le 4.4.2.101 a été intégré a I'Article 102.

Les DISTANCES D'ISOLEMENT et les LIGNES DE FUITE applicables aux EMPLACEMENTS HUMIDES
et aux BORNES des circuits de mesure dont la tension alternative est supérieure a 1 000 V
ou la tension continue est supérieure a 1 414 V ont été spécifiées.

Les exigences pour "Circuits ou composants utilisés comme limiteurs de surtensions dans
les circuits de mesure utilisés sur un RESEAU" ont été supprimées. Le paragraphe 14.102
a été renuméroté 14.101.

e)
f)

g)
h)

Le
ab

Ce

Un
de
co

La
I'lH
SO

La
fa

Des références a I''EC 61010-031 pour les sondes équipées et a I'lEC 61010-2-032_pqur
les capteurs de courant ont été ajoutées.

Des exigences relatives a la protection des circuits de mesure contre les surténsions Hdu
RESEAU ont été ajoutées.

L'Article 102 a été reformulé.

Des exigences concernant les circuits de mesure entre 1000V ©t-23 000V ont gté
ajoutées.
Une Annexe CC informative relative aux dimensions des BORNES \'"banane" de 4 mm a 4té
ajoutée.

Un organigramme de l'isolation selon le type de circuit a‘été ajouté dans une nouvelle
Annexe DD.

texte de cette Norme internationale est basé sur les documents suivants:
FDIS Rapport de vote
66/692/FDIS 66/694/RVD

rapport de vote indiqué dans le tableau:cCi-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, publiées sous le titre général Exigencies
sécurité pour appareils-électriques de mesurage, de régulation et de laboratoire, peut éfre
nsultée sur le site web-de I'lEC.

présente Partie 2-033 doit étre utilisée conjointement avec la derniére édition He
FC 61010-1s.Elle a été établie sur la base de la troisiéme édition (2010) de I'lEC 61010-1|et
n Amendément 1 (2016), ci-aprés dénommé la Partie 1.

présente Partie 2-033 compléte ou modifie les articles correspondants de I'lEC 61010-1 de
ton_sa transformer cette publication en norme IEC: Exigences particulieres pour les

m

ftimetres portatifs pour usage donestique et professionet, tapables de mesurer fa ternsion

RESEAU.

Lo
ce

rsqu'un paragraphe particulier de la Partie 1 n'est pas mentionné dans cette Partie 2-033,
paragraphe s'applique pour autant que cela soit raisonnable. Lorsque cette Partie 2-033

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.

Dans la présente norme:

a)

les caractéres d'imprimerie suivants sont utilisés:

— exigences: caractéres romains;
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— NOTES: petits caracteres romains;

— conformité et essais: caracteres italiques;

— termes définis a [I'Article 3 et utilisés dans toute cette norme:

CARACTERES ROMAINS;

PETITES CAPITALES EN

b) les paragraphes, figures, tableaux et notes qui viennent en supplément de ceux de la
Partie 1 sont numérotés a partir de 101. Les annexes complémentaires sont numérotées a

partir de AA et les listes de termes additionnels a partir de aa).

Le comité a décidé que le contenu de ce document ne sera pas modifié avant la date de
st@bINte Indiquee sur le site web de I'NEC sous 'hitp.//websiore.iec.ch’_dans les donnekes

relatives au document recherché. A cette date, le document sera

e | reconduit,
e [ supprimé,
e | remplacé par une édition révisée, ou

e | amendé.

IMPORTANT - Le logo "colour inside" qui se trouve sur la page de couverture de cetfe
pyblication indique qu'elle contient des couleurs qui sont')considérées comme utiles |a
urie bonne compréhension de son contenu. Les utilisateurs devraient, par conséquent,

imprimer ce document en utilisant une imprimante couleur.
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INTRODUCTION

La Partie 2-030 spécifie les exigences de sécurité applicables aux appareils équipés

circuits d'essai et de mesure qui sont connectés a des fins d'essai ou de mesurage a d
dispositifs ou a des circuits externes a l'appareil de mesure lui-méme. Les exigences de
Partie 2-030 ont été incluses dans cette Partie 2-033. Les appareils dans les domain
d'application de la Partie 2-030 et de la Partie 2-033 sont considérés comme étant couve
par les exigences de cette Partie 2-033.

pdrtatifs et manipulés manuellement. Pour les appareils qui relévent du domaine d'applicati
la Partie 2-032 et de la Partie 2-033, seule la Partie 2-032 s'applique.

La Partie 2-034 spécifie les exigences de sécurité applicables aux appareils de nesure de
régistance d'isolement et aux appareils d'essai de rigidité diélectrique qui sont¢onnectés a

de
es

la
es
rts

ntao da a f',nt

unfités, aux lignes ou aux circuits a des fins d'essai ou de mesurage. Pour‘les appareils qui

relevent du domaine d'application de la Partie 2-033 et de la Partie’2-034, seule
Partie 2-034 s'applique.

la
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EXIGENCES DE SECUR]TE POUR APPAREILS ELECTRIQUES
DE MESURAGE, DE REGULATION, ET DE LABORATOIRE -

Partie 2-033: Exigences particuliéres pour les multimétres
portatifs pour usage domestique et professionnel,
capables de mesurer la tension RESEAU

1| Domaine d'application et objet

L'article de la Partie 1 est applicable avec les exceptions suivantes:

1.1.1 Appareils inclus dans le domaine d'application

Remplacer le texte existant par le suivant:

La présente partie de I'lEC 61010 spécifie les exigences dé ‘sécurité applicables aux
multimétres portatifs pour usage domestique et professionnel, capables de mesurer la tensipn
RESEAU.

Legs multimétres portatifs sont des instruments de mesure multifonctions et avec plusiedrs
plages, destinés a mesurer la tension et d'autres grandeurs électriques telles que |la
résistance ou le courant. lls ont pour objectif prin€ipal de mesurer la tension sur un RESEAU
sous tension. lls peuvent étre tenus a la main en YTILISATION NORMALE.

1.1.2 Appareils exclus du domaine d'application
Ajputer le nouveau point suivant a la liste ainsi que I'alinéa suivant:

ad) IEC 61557-1 a IEC 61557-12,-Sécurité électrique dans les réseaux de distribution bassse
tension de 1000V c.a. et'1 500V c.c — Dispositifs de contréle, de mesure ou e
surveillance de mesures de. protection

Lels APPAREILS PORTATIFS\téls que les oscilloscopes, les wattmetres, les multimétres utilisgs
pdur la commande de,processus non ASSIGNES pour mesurer la tension sur un RESEAU sous
tension, les pinces-multimétriques et les équipements d'essais de transmission ne relévgnt
pas du domaine d'application du présent document.

1.2.1 Aspects inclus dans le domaine d'application

Ajputer.tes deux nouveaux alinéas suivants a la fin du paragraphe:

Lels exigences pour la protection confre les DANGERS résultant d'une UTILISATION NORMALElet
d'un MAUVAIS USAGE RAISONNABLEMENT PREVISIBLE de circuits de mesure sont données a
I'Article 101.

Les exigences relatives a la confiance dans la valeur affichée sont données a I'Article 102.

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:
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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

al

a 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 —
Définitions, exigences relatives aux essais, matériel d'essai

Aj
IE

ré
co

3

L'article de la Partie 1 est applicable a I'exception de ce qui suit.

Re

RE
ali

Aj

3.

CATEGORIE DE MESURE

clg
de
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4

.p Termes de sécurité

.5.4

buter la nouvelle référence normative suivante:

C 61010-2-032, Exigences de sécurité pour appareils électriques de mesurage,
julation et de laboratoire — Partie 2-032: Exigences particuliéres pour les~capteurs
urant, portatifs et manipulés manuellement, pour essai électrique et mesurage

Termes et définitions

mplacer la définition de 3.5.4 par la nouvelle définitionstivante:

SEAU
mentation électrique

buter la nouvelle définition suivante:

b.101

ssification des circuits d'essai et de mesure selon le type de RESEAU auquel ils sd
stinés a étre connectés

e 1 a l'article: Les CATEGORIES DE MESURE tiennent compte des CATEGORIES DE SURTENSION, des niveaux (
irants de court-circuitsde: I'emplacement de l'installation du batiment auquel I'essai ou le mesurage doit §
lisé et de certaines dispositions de limitation de I'énergie ou de protection contre les transitoires de I'installat
batiment. Voir I'Annexe AA pour de plus amples informations.

Essais

L

Trticle de la Partie 1 est applicable a I'exception de ce qui suit.
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4.3.2.5 Alimentation RESEAU

Remplacer le titre et le texte existants par:

4.3.2.5 Alimentation

Le

s exigences suivantes s'appliquent.

a) La tension d'alimentation RESEAU doit étre comprise entre 90 % et 110 % de toute tension
d'alimentation ASSIGNEE pour laquelle l'appareil peut étre réglé ou, si l'appareil est

b)

ASSIGNE pour une fluctuation supérieure, toute tension d'alimentation comprise dans
plage de fluctuation.

La fréquence RESEAU doit étre toute fréquence ASSIGNEE.

la
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c)

d)

e)

4.3.2 6 Tensions d'entrée et de sortie

Le
te

dans les polarités normale et inverse, si possible.

5

L'article de la Partie 1 est applicable a I'exception de ce qui suit.

5.
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Les appareils prévus pour étre alimentés en courant alternatif aussi bien qu'en courant
continu doivent étre connectés a une alimentation en courant alternatif et en courant
continu.

La polarité de connexion des appareils prévus pour étre alimentés par RESEAU en courant
alternatif monophasé doit étre a tour de réle normale et inverse.

Si les moyens de connexion permettent une inversion, la polarité de connexion des
appareils fonctionnant sur accumulateurs ou piles, et en courant continu doit étre a tour

.1.5.1 Généralités

.1.5.2 BORNES

de réle inverse et normale.

mplacer le premier alinéa par ce qui suit:

s tensions d'entrée et de sortie, y compris les potentiels flottants, mais a I'exclusion de
nsion d'alimentation RESEAU, doivent étre réglées sur toute tension dans la plage ASSIGNE

Marquage et documentation

.2 Identification

buter la note suivante apres la note existante:

TE 101 Certaines réglementations nationales peuvent eXiger un marquage pour indiquer le nom et I'édition
horme utilisée pour I'évaluation de la conformité.

.5 BORNES, connexions et dispositifs de manceuvre

mplacer le premier alinéa par ce.qui suit:

cela est nécessaire pour-la sécurité, I'objectif des BORNES, connecteurs, dispositifs
mmande et indicateurs-'doit étre indiqué. Lorsqu'il n'y a pas suffisamment d'espace,
mbole 14 du Tableau 1 'peut étre utilisé.

mplacer le pQint d) existant par le point d) suivant:

les BORNES alimentées de l'intérieur du multimétre portatif et qui peuvent étre so
TENSION DANGEREUSE doivent porter la valeur ou la plage de tension, courant, charge
énergie, ou le symbole 12 du Tableau 1.

Ea

de
le

Ajouter le nouvel élément suivant a la liste:

aa) Les BORNES alimentées par d'autres BORNES qui peuvent étre SOUS TENSION DANGEREUSE

doivent porter le symbole 12 ou 14 du Tableau 1.

Ajouter le nouveau paragraphe suivant:

5.1.5.101 BORNES des circuits de mesure

Le marquage de la valeur de la tension ASSIGNEE par rapport a la terre doit étre apposé sur
les BORNES des circuits de mesure.
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Chaque paire ou jeu de BORNES des circuits de mesure destiné a étre utilisé ensemble doit
porter le marquage de la valeur de la tension ASSIGNEE ou du courant ASSIGNE applicable a
chaque paire ou jeu de BORNES.

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 a individuellement une tension ASSIGNEE par rapport a la
terre. Pour certains multimétres portatifs, 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 BORNES des circuits de mesure assignés pour les mesurages de la tension -RESEAU
dgivent de plus étre marquées "CAT IlI" et/ou "CAT IV" selon le cas. Seuls les marquages dur
les BORNES de ces deux types de CATEGORIES DE MESURE et des tensions ASSIGNEES par
rapport a la terre associées sont admis. Le marquage de la CATEGORIE DE MESURE Il n'est pjas
autorisé.

Legs BORNES des circuits de mesure qui ne sont pas ASSIGNEES pourc-une connexion a des
temsions supérieures aux niveaux définis en 6.3.1 peuvent étre marquées au moyen d'autres
marquages.

Il n'est pas nécessaire de marquer les BORNES des circuits de-mesure destinées uniquement a
étre connectées a des BORNES spécifiques d'autres appareils, sous réserve qu'il existe un
moyen d'identification de ces BORNES.

Legs marquages des BORNES doivent étre visibles lorsque le multimétre portatif est prét pqur
une UTILISATION NORMALE avec couplage des conngcteurs et des BORNES, et doivent concerrler
les BORNES applicables.

L4 conformité est vérifiée par examen.

5.2 Marquage des avertissements

Remplacer le texte existant parle-texte suivant:

Leg marquage des avertissements spécifiés dans ce document doit satisfaire aux exigences
sujivantes.

Leg marquage des-avertissements doit étre visible lorsque le multimétre portatif est prét pqur
unfe UTILISATION ‘NORMALE. Si un avertissement s'applique a une partie particuliéere Hdu
multimétre pertatif, il doit é&tre marqué sur celle-ci ou a proximité.

Lg marquage des avertissements doit avoir les dimensions suivantes.

a)| ‘kes symboles doivent avoir au moins une hauteur de 2,75 mm. Le texte doit avoir pu
moins une hauteur de 1,5 mm et une couleur contrastée par rapport a la couleur du fon

b) Les symboles ou les textes moulés, estampés ou gravés dans un matériau doivent avoir
au moins une hauteur de 2,0 mm. S'ils ne sont pas contrastés en couleur, ils doivent avoir
une profondeur ou une élévation de 0,5 mm au moins.

S'il est nécessaire que I'AUTORITE RESPONSABLE ou I'OPERATEUR se reporte au manuel
d'instructions pour disposer de la protection offerte par le multimétre portatif, celui-ci doit
porter le marquage du symbole 14 du Tableau 1. L'utilisation du symbole 14 avec d'autres
symboles expliqués dans le manuel n'est pas exigée.

Si les instructions d'utilisation indiquent qu'un OPERATEUR est autorisé a avoir accés, en
utilisant un oOuTIL, & une partie qui peut étre SOUS TENSION DANGEREUSE en UTILISATION
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NORMALE, un avertissement doit é&tre marqué indiquant que le multimétre portatif doit étre isolé

ou

déconnecté de la TENSION DANGEREUSE avant l'acces.

NOTE Les réglementations nationales peuvent exiger que le marquage de sécurité soit rédigé dans une langue
acceptée a I'échelle nationale.

La conformité est vérifiée par examen.
5.4.1 Généralités
R .III’JIICIVUI IIU ,Jl UIIII'UI GIII'IIU,(J fJal I”al’l’llU’a oul'vaut.

L

I'OPERATEUR ou de I'AUTORITE RESPONSABLE doit étre fournie avec le multimétre partatif da

u
La
do

Aj

aa

bb

6

L'article de la Partie 1 est applicable a I'exception de ce qui suit.

6.

Re
co

Le
DH
uni
do

documentation suivante nécessaire a des fins de sécurité selon les besoins

e langue acceptée par le pays dans lequel le produit est destiné a étre mis sur le march
documentation de sécurité a l'intention du personnel d'entretien autorisé par le fabrica
it étre mise a disposition de celui-ci, dans une langue choisie par le fabrigant.

puter les deux nouveaux points suivants a la liste:

) la documentation doit indiquer que les sondes équipées a utiliser pour des mesurages
tension RESEAU doivent avoir, selon le cas, une CATEGORIEXDE MESURE Ill ou IV ASSIGN
conformément a I'lEC 61010-031 et une tension ASSIGNEE au moins égale a la tension
circuit a mesurer;

) les informations sur chaque CATEGORIE DE MESURE applicable (voir 5.1.5.101). Si
multimétre portatif comporte plusieurs CATEGOR|ES DE MESURE ASSIGNEES pour le mér
circuit de mesure, la documentation doit cldirement identifier les CATEGORIES DE MESU
dans lesquelles le multimetre portatif est destiné a étre utilisé et celles dans lesquelleq
ne doit pas I'étre.

Protection contre les chocs électriques

5.1 Généralités

mplacer le texte, la déclaration de conformité et la Figure 4 par le texte, la déclaration
Informité et la Figure\4 suivants:

s parties ACCESSIBLES ne doivent pas pouvoir étre SOUS TENSION DANGEREUSE en CONDITI
PREMIER DEFAUT. Les moyens principaux de protection (voir 6.4) doivent étre complétés g
des moyens de a) ou b). En variante, I'un des moyens uniques de protection de c) ou
it étresutilisé. Voir la Figure 4 et I'Annexe DD.

ISOLATION SUPPLEMENTAIRE (Vvoir 6.5.3).

de

é.
nt

de
EE
du

e
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a)

b)
c)
d)

Dispositif de limitation du courant ou de la tension (voir 6.5.6)
ISOLATION RENFORCEE (voir 6.5.3).
IMPEDANCE DE PROTECTION (voir 6.5.4).

La conformité est vérifiée par examen et comme cela est spécifié en 6.5.3, 6.5.4, ou 6.5.6

se

lon le cas.


https://iecnorm.com/api/?name=958fa506f03946aab4af62c988069f57

IEC 61010-2-033:2019 © |IEC 2019

— 55 —

Partie Sous TENSION DANGEREUSE

6.4.1 b)

ISOLATION
PRINCIPALE

6.4.1a)

ENVELOPPE ou
BARRIERE

6.4.1 c)

Impédance

|
|
|
1
8 ! e
P ! 6.51c) \( 6.5.1d) \
3 ]
E 1 ISOLATION IMPEDANCE
o 1 et RENFORCEE DE
o T PROTECTION
d 1
§ I \
! |
1 I 6.5.1b)
1 6.5.12a) I Dispositif de
1 ISOLATION limitation du
| SUPPLEMENTAIRE |1 courant ou de la
1 tension
1
| 1
_______ 1
Partie ACCESSIBLE
1EQ
Figure 4 — Agencements acceptables des moyens
de protection contre les chocs électriques
6.5.2 LIAISON DE PROTECTION

Remplacer le titre existant de 6.5.2 par le~suivant et supprimer le texte:

6.5.2 Non utilisé

6.5.5 Déconnexion automatique de I'alimentation

Remplacer le titre existant de 6.5.5 par le suivant et supprimer le texte:

6.9.5 Non utilisé

6.6 Connexion aux circuits externes

Ajouter les deux nouveaux paragraphes suivants:

6.6.1701-"BORNES des circuits de mesure

Les parties conductrices de chaque BORNE non couplée d'un circuit de mesure qui peuvent
devenir SOUS TENSION DANGEREUSE lorsque la tension ASSIGNEE la plus élevée est appliquée
aux autres BORNES du circuit de mesure du multimétre portatif doivent étre séparées:

a) 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 DE
FUITE applicables du Tableau 101 pour les BORNES ayant une tension ASSIGNEE qui peut
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
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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 assignée 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).

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 part;:iﬁ:nduculces de la DISTANCE D'ISOLEMENT et LIGNE DE FUITE
V en courant alternatif (valeur efficace) et V mm
en courant continu
230 <300 0,8
> 300 <600 1,0
> 600 <1000 2,6
>1000 <15002 2,8
2  Pour la tension continue uniquement.
L'Annexe CC fournit des informations concernant les dimensions recommandées des BORNES
"banane" de 4 mm.
L4 conformité est vérifiée par examen, par la détermination des parties ACCESSIBLES, et par
mesurage des DISTANCES D'ISOLEMENT et LIGNES.DE FUITE applicables, et le cas échéant, gar
I'elssai en tension de 6.8.
6.6.102 BORNES spécialisées des circuits de mesure
Les composants, les capteurs et les”dispositifs prévus pour étre connectés a des BORNES
splécialisées des circuits de mesure ne doivent pas étre a la fois ACCESSIBLES et SOUS TENSIPN
DANGEREUSE, que ce soit en GONDITION NORMALE ou en CONDITION DE PREMIER DEFAUT, méme
lofsque la tension ASSIGNEE(la plus élevée est appliquée a toute autre BORNE du circuit de
mesure.
NQTE Ces BORNES gspécialisées incluent entre autres les BORNES de mesure de semiconducteurs, |de
condensateurs et les, eonnecteurs de thermocouple.
L4 conformitésest vérifiée par examen et mesurage. Les composants, capteurs et dispositlfs
prévus pour€tre connectés aux BORNES spécialisées d'un circuit de mesure sont connectgs.
Lgs mesurages de 6.3 sont effectués afin de garantir que les niveaux de 6.3.1 et de 6.3.2 he
soint pasdépassés lorsque chacune des tensions suivantes est appliquée a chaque BORNE [du
cifcdit de mesure, le cas échéant:
a) la tension alternative ASSIGNEE la plus élevée a toute fréquence RESEAU ASSIGNEE;
b) la tension continue ASSIGNEE la plus élevée,

c) la tension alternative ASSIGNEE la plus élevée & la fréquence de mesure maximale

ASSIGNEE associée.

6.7.1.3 LIGNES DE FUITE

Ajouter les deux nouveaux alinéas suivants apres le troisieme alinéa:

Pour les multimétres 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.
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Pour les BORNES des multimétres portatifs prévus pour étre connectés uniquement a une
sonde équipée manuelle conforme a la Partie 031, il est admis d'utiliser les LIGNES DE FUITE

co

nformes 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:

Le

s exigences pour l'isolation de types particuliers de circuits sont spécifiées comme suit:

a)

b)
c)
d)

e)

f)

NG

Le
lltE
I'lH

en 6.7.2 pour les CIRCUITS RESEAU en CATEGORIE DE SURTENSION Il avec une tensi
d'alimentation nominale jusqu'a 300 V;
NOTE 1 Voir I'Annexe | pour les tensions nominales des RESEAUX de distribution.

En 6.7.3 pour les circuits secondaires séparés des circuits du a) au moyen s€ulement d'
transformateur;

a I'Article K.1 pour les CIRCUITS RESEAU en CATEGORIE DE SURTENSIONDIIlI ou IV ou
CATEGORIE DE SURTENSION Il au-dela de 300 V;

a I'Article K.2 pour les circuits secondaires séparés des circuits di_¢) au moyen seuleme
d'un transformateur;

a I'Article K.3 pour les circuits ayant une ou plusieurs des catactéristiques suivantes:

1) la SURTENSION TRANSITOIRE maximale possible est/supérieure aux valeurs prises ¢
hypothése pour le CIRCUIT RESEAU;

2) la TENSION DE SERVICE est la somme des tensions de plusieurs circuits, ou est u
tension mixte;

3) la TENSION DE SERVICE comporte une tension de créte répétitive qui peut comprend
une forme d'onde périodique non sinusoidale ou une forme d'onde non périodiq
survenant régulierement;

4) la TENSION DE SERVICE a une fréquence supérieure a 30 KHz;

5) le circuit est un circuit degmesure pour lequel les CATEGORIES DE MESURE
s'appliquent pas;

a I'Article K.101 pour les circuits de mesure dont les CATEGORIES DE MESURE Ill et IV sg
des CARACTERISTIQUES ASSIGNEES.

TE 2 Ces exigences sont représentées dans I'organigramme de I'"Annexe DD, Figure DD.1.

niveau de SURTENSION TRANSITOIRE pour le RESEAU correspond a la valeur spécifiée
nsion ASSIGNEE) de tenue aux chocs exigée des eéquipements" du Tableau 443.2
FC 60364-4:44:2007/AMD1:2015.

6.8.3.1 _‘Essai en tension alternative

R4

mplacer la premiere phrase par la phrase suivante:

on

Lun

en

nt

ar

ne

ne

nt

de
de

Le générateur de tension doit pouvoir maintenir la tension d'essai a +5 % de la valeur

sp

écifiée tout au long de l'essai.

6.9 Exigences relatives a la construction pour la protection contre les chocs

électriques

Ajouter le nouveau paragraphe suivant:
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6.9.101 Caractéristiques assignées des multimétres portatifs

Les BORNES des circuits de mesure destinés aux mesurages de la tension RESEAU doivent étre
ASSIGNEES pour une tension alternative (valeur efficace) minimale de 300 V par rapport a la
terre et une CATEGORIE DE MESURE minimale de Ill.

La tension ASSIGNEE des BORNES d'un circuit de mesure destiné aux mesurages de la tension
RESEAU doit étre supérieure ou égale a leur tension ASSIGNEE par rapport a la terre.

NOTE Ces BORNES peuvent également avoir d'autres CARACTERISTIQUES ASSIGNEES pour d'autres fonctions.

L4 conformité est vérifiée par examen.

7 | Protection contre les DANGERS mécaniques

L'article de la Partie 1 est applicable.

8 | Résistance aux contraintes mécaniques

L'article de la Partie 1 est applicable.

9 [ Protection contre la propagation du feu

L'article de la Partie 1 est applicable.

10 Limites de température de l'appareil et résistance a la chaleur

L'article de la Partie 1 est applicable.

11 Protection contre les DANGERS des fluides et des corps solides étrangers

L'article de la Partie 1 est applicable.

12 Protection contre les radiations, y compris les sources laser, et contre la
pression acoustique et ultrasonique

L'article de Ia-Partie 1 est applicable.

13 Protection contre les émissions de gaz et substances, les explosions et Iesl
implosions

L'article de la Partie 1 est applicable.

14 Composants et sous-ensembles
L'article de la Partie 1 est applicable a I'exception de ce qui suit.

14.8 Circuits utilisés pour limiter les SURTENSIONS TRANSITOIRES

Remplacer le titre existant de 14.8 par le suivant et supprimer le texte:
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14.8 Non utilisé

Ajouter le nouveau paragraphe suivant:

14.101 Sondes équipées et accessoires

Les sondes équipées et les accessoires relevant du domaine d'application de I'lEC 61010-0

31

et les capteurs de courant relevant du domaine d'application de I'lEC 61010-2-032, doivent

satisfaire aux exigences applicables de ces normes.

copformément a I'lEC 61010-031 pour au moins la tension et la CATEGORIE DE MESURE les pl

Ai moins un ensemble de cordons d'essai fourni avec le multimétre portatif doit étre ASSIG
él

vées du multimétre portatif.

L4 conformité est vérifiée par examen.

18 Protection par systémes de verrouillage

L'article de la Partie 1 est applicable.

16 DANGERS résultant de I'application

L'article de la Partie 1 est applicable.

17 Appréciation du RISQUE
L'article de la Partie 1 est applicable.

Ajouter les nouveaux Articles 101 et 102 suivants:

101 Circuits de mesure

101.1 Généralités

Lg multimétre portatif-doit assurer une protection contre les DANGERS résultant de I'UTILISATI

NE

NJRMALE et du MAUVAIS USAGE RAISONNABLEMENT PREVISIBLE des circuits de mesure, comme

ingiqué ci-desspous:

a)| Un circuit~de mesure de courant ne doit pas interrompre le circuit mesuré en cas
modification de calibre ou lors de l'utilisation de transformateurs de courant sa
protection interne, si cela peut provoquer un DANGER (voir 101.2).

b)| ‘Une grandeur électrique conforme aux spécifications de toute BORNE ne doit p

de
ns

provoquer de DANGER quand €lle est appliqUEE a celte BORNE ou a toute auire BOR
compatible, pour tous les réglages possibles des fonctions et calibres (voir 101.3).

c) Tout raccordement entre le multimétre portatif et d'autres dispositifs ou accessoires

prévus pour étre utilisés avec le multimétre portatif ne doit pas provoquer de DANG

ER

méme si le marquage ou la documentation interdit le raccordement alors que le multimeétre

est utilisé a des fins de mesurage (voir 6.6).

d) Les autres DANGERS susceptibles de résulter d'un MAUVAIS USAGE RAISONNABLEMENT
PREVISIBLE doivent étre traités par une appréciation du RISQUE (voir les Articles 16 et 17).

e) Une SURTENSION TEMPORAIRE OU une SURTENSION TRANSITOIRE appliquée sur les BORNES

des circuits de mesure dans la fonction de mesure de tension ne doit pas provoquer
DANGER (voir 101.4).

de
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La conformité est vérifiée comme cela est spécifié en 6.6, a I'Article 16 et a I'Article 17, 101.2,
101.3 et 101.4 selon le cas.

101.2 Circuits de mesure de courant

Les circuits de mesure de courant doivent étre congus de telle fagon que, lors de la
modification du calibre, il n'y ait pas d'ouverture qui puisse provoquer un DANGER.

La conformité est vérifiée par examen et, en cas de doute, par un essai de
6 000 commutations du dispositif pour le courant maximal ASSIGNE.

Les circuits de mesure de courant destinés a étre connectés a des transformateurs He
colurant sans protection interne doivent étre protégés de fagon satisfaisante pour éviter tqut
DANGER provoqué par l'ouverture de ces circuits pendant le fonctionnement.

L4 conformité est vérifiee par un essai de surcharge basé sur 10 fois le‘¢courant maximal
ASSIGNE pendant 1 s et, le cas échéant, par un essai de 6 000 commutatiohs du multiméfre
partatif pour le courant maximal ASSIGNE. Aucune ouverture susceptible de provoquer ln
DANGER ne doit se produire pendant les essais.

101.3 Protection contre I'inadéquation des entrées et des calibres
101.3.1 Généralités

Erl CONDITION NORMALE et en cas de MAUVAIS USAGE(RAISONNABLEMENT PREVISIBLE, aucpn
DANGER ne doit survenir lorsque la tension ASSIGNEE¢la plus élevée ou le courant assignélle
pliis élevé d'une BORNE de circuit de mesure est-appliqué(e) a cette BORNE ou a toute aufre
BJRNE compatible, pour tous les réglages possiblés des fonctions et calibres.

NQTE L'inadéquation des entrées et des calibres(constitue un exemple de MAUVAIS USAGE RAISONNABLEMENT
PREVISIBLE, méme si la documentation ou les marquages interdisent une telle inadéquation. Un exemple typique
esf{ la connexion par inadvertance d'une tension ‘élevée a une entrée prévue pour des mesures du courant ou dg la
rédistance. Les DANGERS possibles comprennent les chocs électriques, les brialures, le feu, I'apparition d'un arq et
les| explosions.

Il p'est pas nécessaire de soumetire a I'essai les BORNES qui sont manifestement de types
diIérents et qui ne correspondent pas aux connecteurs de la sonde ou de l'accessoire ef il
n'g¢st pas nécessaire que(les'BORNES ACCESSIBLES uniquement a l'aide d'un OUTIL satisfassent
a l'exigence de 101.3.1.

Leg multimétre portatif doit assurer une protection contre ces DANGERS. Une des méthodes
sujivantes doit étre-utilisée.

a)| Utilisation d'un dispositif certifié de protection contre les surintensités afin de couper les
courants de court-circuit avant qu'un DANGER ne survienne. Dans ce cas, les exigences|et
le§ essais de 101.3.2 s'appliquent.

b)| “Utilisation d'un dispositif de limitation du courant non certifié, d'une impédance, ou d'uhe
combinaison de ces deux dispositifs pour empécher la survenue d'un DANGER. Dans ce
cas, les exigences et les essais de 101.3.3 s'appliquent.

La conformité est vérifiée par examen, par évaluation de la conception du multimétre portatif
et comme cela est spécifié en 101.3.2 et 101.3.3, selon le cas.

101.3.2 Protection par un dispositif certifié de protection contre les surintensités

Un dispositif de protection contre les surintensités est considéré comme approprié s'il est
certifié par un laboratoire indépendant et si toutes les exigences suivantes sont satisfaites.

a) Les tensions alternatives et continues ASSIGNEES du dispositif de protection contre les
surintensités doivent étre au moins aussi élevées que, respectivement, les tensions
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