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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 2-033: Particular requirements for HAND-HELD MULTIMETERS
and other METERS, for domestic and professional use,
capable of measuring MAINS voltage

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organizatigr fgrstandardizationcomprising
aII natlonal electrotechmcal commlttees (IEC Natlonal Commlttees) 2 E S

this end and in add|t|on to other activities,

Technical Reports, Publicly Available Specifications (PAS) and

with the International Organization for Standardization (I
agreement between the two organizations.

Publications is accurate, IEC cannot be
misinterpretation by any end

SI e Xor the way in which they are used or for any
C Nationgl Lommittees undertake to apply IEC Publications

their mational and regional publications. Any divergence

4) In order to promote intern
transparently to the maxi
between any IEC Public
the latter.

5) IEC itself does vie any ation af capformity. Independent certification bodies provide conformity
assessment services a i . accgss to IEC marks of conformity. IEC is not responsible for any

services carried out b

6) All users should &nsuxe ve the fatest edition of this publication

7) No liability sha EC or\is directors, employees, servants or agents including individual experts and
members ofts technical ittees and IEC National Committees for any personal injury, property damage or
other damage e whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenges axisiug publication, use of, or reliance upon, this IEC Publication or any other IEC

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable forthe cotrect application of this publication.

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

International Standard IEC 61010-2-33 has been prepared by IEC technical committee 66:
Safety of measuring, control and laboratory equipment.

The text of this standard is based on the following documents:

FDIS Report on voting
66/461/FDIS 66/464/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.
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This Part 2-033 is to be used in conjunction with third edition of IEC 61010-1 (2010), on the
basis of which It was established. Consideration may be given to future editions of, or
amendments to, IEC 61010-1.

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 and other METERS, 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 states “addition”, “modification”,
“replacement”, or “deletion” the relevant requirement, test specification or note in Part 1
should be adapted accordingly.

In this standard:

a) the following print types are used:
— requirements: in roman type;

— NOTES: in small roman type;

— conformity and test: in italic type;

— terms used throughout this standard which| have/ beemn defi in Clause 3: SMALL
ROMAN CAPITALS;

requirements for electfi
found on the IEC websii

The committee h
the stability date |
related to the speCi

* amended.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

IEC 61010-1 specifies the safety requirements that are generally applicable to all equipment
within its scope. For certain types of equipment, the requirements of IEC 61010-1 will be
supplemented or modified by the special requirements of one, or more than one, particular
part 2‘'s of the standard which must be read in conjunction with the Part 1 requirements.

This Part 2-033 specifies the safety requirements for HAND HELD METERS that have a primary
purpose of measuring voltage on a live MAINS CIRCUIT.

Part 2-032 specifies the safety requirements that are generally applicable to HAND-HELD and
hand-manipulated current sensors.

equipment itself.

VOLTMETER and similar equipment that are not within the
to be covered by the requirements of Part 2-030 or Part
scopes of both Part 2-032 and Part 2-033, the two star
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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 other METERS, 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

Replacement:

Replace the existing text with the following:

The METERS that have a primary purpgse i ¢ on a live MAINS CIRCUIT are
within the scope of this standard. They hs G ~ H all of them have capability for
measurements of voltages on a live S of the names given to this

— MULTIMETER;
— digital MULTIME

— VOLTMETE
— clamp ME

other parts.

1.1.2 Equipment exsluded from scope

Addition:

Add the following new item to the list:

aa) IEC 61557 (Electrical safety in low voltage distribution systems up to 1 000 V a.c. and
1 500 V d.c. — Equipment for testing, measuring or monitoring of protective measures —
Parts 1 through 12).

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

Equipment that is not capable of measuring MAINS voltages is not within the scope of this
Part 2-033. See IEC 61010-2-030 for requirements pertaining to such equipment.
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Such equipment, including other HAND-HELD equipment such as oscilloscopes, wattmeters,
process control MULTIMETERS, and communications test sets is not within the scope of this
Part 2-033.

1.2.1 Aspects included in scope

Addition:
Add the following paragraph at the end of the subclause:

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

2 Normative references

This clause of Part 1 is applicable.

3 Terms and definitions

This clause of Part 1 is applicable except as follows:
3.1 Equipment and states of equipgme
Addition:

Add the following new definjtions:

3.1.101
MULTIMETER

multirange multifunction 9t intended to measure voltage and sometimes
other electrical i nt avd resistance

[SOURCE: IEC 60050-300; 224, modified]

3.1.102
VOLTMETER

3.1.103

METER

voltage measuring instrument which is either a HAND-HELD VOLTMETER or a HAND-HELD
MULTIMETER

3.1.104
HAND-HELD (equipment)
intended to be supported by one hand during NORMAL USE

3.5 Safety terms

Replacement:

Replace definitions 3.5.4 and 3.5.5 with the following new definitions:

Documents
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3.54

MAINS

low voltage electricity supply system to which the METER concerned is designed to be
connected for the purposes of measurements

3.5.5
MAINS CIRCUIT
circuit which is intended to be directly connected to the MAINS for measurements

Addition:
Add the following new definition:

3.5.101

MEASUREMENT CATEGORY
classification of testing and measuring circuits according to the t
which they are intended to be connected

S &IRCUITS to

location in the building installation at which the test or measurement.
limitation or transient protection included in the building installatio

ome forms of energy
formation.

4 Tests
This clause of Part 1 is applicable excep (o)

4.4.2 Application of fault conditio

4.4.21 General
Replacement:
Replace the firs e fo g text:
\ ecified in 4.4.2.2 to 4.4.2.14 and in 4.4.2.101.

W strgclause:

Fault conditions sk
Addition:
Add the follov
4.4.2.101 Input voltages

For measuring circuit TERMINALS RATED for MAINS CIRCUITS voltage measurements:
a) up to 600 V a.c. r.rm.s., the voltage applied to the TERMINALS is the RATED voltage
multiplied by 1,90 but not to exceed 920 V a.c. r.m.s;

b) above 600 V a.c. r.m.s. and up to 1 000 V a.c. r.m.s., the voltage applied to the TERMINALS
is 1100 Va.c.r.m.s,;

c) above 1000 V a.c. r.m.s., the voltage applied to the TERMINALS is the RATED voltage
multiplied by 1,1;

d) of d.c. voltage, the d.c. voltage applied to the TERMINALS is the RATED voltage multiplied by
1,1.

These voltages are applied with the METER set to each voltage measurement range capable of
MAINS voltage measurements.

Documents

Document Sharing Hub

Full document details: IEC 61010-2-033 2012


http://www.avadocuments.com/doc/iec-61010-2-033-2012
http://www.avadocuments.com/doc/iec-61010-2-033-2012

61010-2-033 O IEC:2012 -9-

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

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

Addition:

Add the following note after the existing note:

NOTE 101 Some national regulations might require a marking to indicate the n
used for compliance evaluation.

5.1.5 TERMINALS, connections, and operating devices
5.1.51 General

Replacement:
Replace the first paragraph with the follawing:

If necessary for safety, an indication she
controls, and indicators. Where there
used.

5.1.5.2 TERMINALS
Replacement:
Replace existing i; 7

d) TERMINALS su ior of the equipment or from other TERMINALS and which
could be g with the voltage, current, charge or energy value or range, or

Addition:

Add the following new subclause:

5.1.5.101 Measuring circuit TERMINALS

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
set of TERMINALS.

NOTE 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 equipment, the measurement RATED voltage (between TERMINALS) is different from the RATED
voltage to earth.

Measuring circuit TERMINALS RATED for MAINS CIRCUITS voltage measurements shall be
additionally marked “CAT IlI” or “CAT IV” as applicable.
Documents
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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 for identifying these
TERMINALS.

TERMINALS markings shall be visible when the equipment is ready for NORMAL USE with
connectors and TERMINALS mated and shall reference the applicable TERMINALS.

Conformity is checked by inspection.

5.2 Warning markings

Replacement:
Replace the existing text with the following text:

Warning markings specified in 5.1.5.2 d), 6.1.2 b), 6.6-2
shall meet the following requirements.

0.1, and 13.2.2

b) Symbols or text
high. If not contr

0,5 mm. Q
If it is necessary for,

preserve the proté

states that the~equipment must be isolated or disconnected from the HAZARDOUS LIVE voltage
before access.

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

Conformity is checked by inspection.

5.4.1 General

Replacement:
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 equipment, 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. Documents
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Addition:
Add the two new following 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 Ill 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
has multiple MEASUREMENT CATEGORY RATINGS for the same measuring circuit, the
documentation shall clearly identify the MEASUREMENT CATEGORIES where the equipment
may be used and where it must not be used.

6 Protection against electric shock

This clause of Part 1 is applicable except as follows:

6.5.1 General

Replacement of the text, conformity statement, and
statement and Figure 4:

and Annex D.

T o

Current or voltage

) A
) D
) REINFORCED INSULA

) PROTECTIVEA

Conformity is checkeq

o O
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HAZARDOUS LIVE part

6.4.1 b) 6.4.1 a) 6.4.1 c)
BAsIC ENCLOSURE or Impedance
INSULATION BARRIER
z i
o :
< i 6.5.1d)
§ PROTECTIVE
=i and IMPEDANCE
: |
e ]
o =
o
6.5.1 a)
{| SUPPLEMENTARY
INSULATION
/l Aé@{%SQLE\Wt
\) IEC 518/12
Figure 4 — Acceptab %o ive means against electric shock
6.5.2 PROTECTIVE BO
Replacement: @
Replace the title
6.5.2
6.5.5 Automatic disconnection of the supply
Replacement:
Replace the title and text with the following:
6.5.5 Not used
6.6 Connections to external circuits
Addition:

Add the following two new subclauses:

6.6.101 Measuring circuit TERMINALS

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 equipment shall be separated by at least the applicable CLEARANCE and
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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 of Part 1).

Table 101 — CLEARANCES and CREEPAGE DISTANCES for measuring circuit TERMINALS
with HAZARDOUS LIVE conductive parts

Voltage on conductive parts of TERMINAL CRi;iiz;N;Z::NdCE
V a.c. r.m.s. V d.c. mm
300 300 0,8
> 300 <600 > 300 < 848 1,0

> 600 <1000 > 848 <1414 2,6 (

Conformity is checked by inspection and measurement.

6.6.102 Specialized measuring circuit TERMINALS

SINGLE-FAULT CONDITION, even when the highest
measuring circuit TERMINAL.

NOTE These specialized TERMINALS includé
functions, capacitance measurements, and ther

Conformity is checked by inspection a
intended to be connected to speCIaI/

TERMINAL, if applicable

a) highest RATE
b) highest RATED &'c

Add the follow item to the list:
aa) in K.101 for measuring circuits of MEASUREMENT CATEGORIES Ill and IV.
Replacement:

Replace existing Note 2 with the following note:

NOTE 2 Not used.
6.9 Constructional requirements for protection against electric shock

Addition:

Add the following new subclause:
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6.9.101 METER RATINGS

Measuring circuit TERMINALS capable of MAINS voltage measurements shall be RATED for a
minimum of 300 V a.c. r.m.s. to earth, and a minimum MEASUREMENT CATEGORY III.

The RATED voltage of measuring circuit TERMINALS capable of MAINS voltage measurements
shall be equal to or higher than the RATED voltage to earth of the TERMINALS.

NOTE These TERMINALS can also have other RATINGS for other functions.

Conformity is checked by inspection.

7 Protection against mechanical hazards

This clause of Part 1 is applicable.

8 Resistance to mechanical stress

This clause of Part 1 is applicable.

ance to heat

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 1 is applicable, except as follows.
Addition:

Add the following new subclauses:
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14.101 Circuits or components used as TRANSIENT OVERVOLTAGE limiting devices in
measuring circuits used to measure MAINS

If control of TRANSIENT OVERVOLTAGE is employed in a measuring circuit used to measure
MAINS, any overvoltage limiting component or circuit shall have adequate strength to limit
likely TRANSIENT OVERVOLTAGES in NORMAL USE.

Conformity is checked by applying 5 positive and 5 negative impulses with the applicable
impulse withstand voltage of Table 102, spaced up to 1 min apart, from a hybrid impulse
generator (see IEC 61180-1). The generator produces an open-circuit voltage 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

TERMINALS, but no more than 400 V a.c. r.m.s.

The test voltage is applied between each pair of TERMINALS,
voltage-limiting devices are present.

breaker of the MAINS installation is a
questionable or inconclusive, the test i

\l@}l)se withstand voltage

\Y
MEASUREMENT MEASUREMENT
CATEGORY Il CATEGORY IV
3/ 4000 6 000
\ \30}\< 600 6 000 8 000
\<600 <1000 8 000 12 000

14.102 Probe a mblies and accessories

Probe assemblies and accessories within the scope of IEC 61010-031 shall meet the
requirements thereof.

Conformity is checked by inspection.

15 Protection by interlocks

This clause of Part 1 is applicable.

16 HAZzARDS resulting from application

This clause of Part 1 is applicable except as follows:
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Addition:
Add the following new subclause:

16.101 Over-range indication

If a HAZARD could arise from an OPERATOR'S reliance on the value (for example, voltage)
displayed by the equipment, the display shall give an unambiguous indication whenever the
value is above the maximum positive value or below the minimum negative value of the range
to which the equipment is set.

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

a) analogue METERS with stops at the exact ends of the range;

b) digital METERS which show a low value when the true value is above thg
1 001,5 V displayed as 001,5 V).

Qr example

Conformity is checked by inspection and by provoking an over-

17 RISK assessment
This clause of Part 1 is applicable.
Addition:

Add the following new clause:

101 Measuring circui

101.1 General
The equipment@ \ against HAZARDS resulting from NORMAL USE and
» easuring circuits, as specified below.

8_current measuring circuit shall not interrupt the circuit being
anging, or during the use of current transformers without

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

c) Any interconnections between the equipment and other devices or accessories intended
to be used with the equipment shall not cause a HAZARD even if the documentation or
markings prohibit the interconnection while the equipment is used for measurement
purposes (see 6.6).

d) Other HAZARDS that could result from REASONABLY FORESEEABLE MISUSE shall be addressed
by RISK assessment (see Clauses 16 and 17).

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

101.2 Current measuring circuits
Current measuring circuits shall be so designed that, when range changing takes "ﬁ&?cﬂ‘iﬁents

shall be no interruption which could cause a HAZARD.
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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.

Conformity is checked by inspection, by overload tests at a value of 10 times the maximum
RATED current for 1 s, and by causing the device 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

and explosion.

NOTE 2 TERMINALS that are clearly not of sip
accessory need not be tested.

The equipment shall provide protectjion
techniques shall be used.

a) Use of a certified ové
HAZARD arises. In thi

b) Use an unc i
prevent the

{ with any probe assemblies supplied by the manufacturer, and
of 101.3.4.

An overcurrent protection device is considered suitable if it is certified by an independent
laboratory to meet all of the following requirements.

a) The a.c. and d.c. RATED voltages of the overcurrent protection device shall be at least as
high as, respectively, the highest a.c. and d.c. RATED voltages of any measuring circuit
TERMINAL on the equipment.

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

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

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

The possible a.c. and d.c. short-circuit currents are calculated as the highest RATED
voltage for any TERMINAL divided by the impedance of the ovprc-lrrerﬂmments
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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 value of Table AA.1.

Additionally, spacings surrounding the overcurrent protection device in the equipment 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

101.3.3 Protection by uncertified current limitation devi

Devices used for current limitation shall be capable of
interrupting the energy that will be applied as a result o
REASONABLY FORESEEABLE MISUSE.

a) An appropriate single component
and reliability for protection agains
component shall

gd, and tested so that safety
assured. In particular, the

1) be RATED for the maximum

the REASONABL

3) meet the dpgpl
REINFORCED JX

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

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 not exceed the applicable value of Table AA.1.

Conformity is checked by inspection and the following test, repeated three times on the same
unit of equipment. If the test results in heating of any component, the equipment 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.

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 ‘he i [2 1~ ,ents
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the test is repeated with the function or range controls in every combination of positions.
During and after the test, no HAZARD shall arise, nor shall there be any evidence of fire,
arcing, explosion, or damage to impedance limitation devices or any component 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 used for current limitation shall be
ignored if other parts of the equipment were not affected during the test.

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.

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

d) connection to the test voltage $
thimble connectors (twist-on wire
impedance connection;

e) arranged as straight as possible.

NOTE 2 Test leads built to these spedifications Wi .¢/ resistance of about 15 mQ each, or 30 mQ per
pair. For the purposes of calculation ofNpossiblefa 101.3.2 and 101.3.3, the value of 30 mQ can be
used for these test leads.

If the manufact are\permanently connected to the equipment, then the
adyen anute : ification.

attached test le

Conformity is checKked by inspection while applying the maximum RATED voltage of each
voltage measurement range capable of MAINS voltage measurements.
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