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SAFETY REQUIREMENTS FOR ELECTRICAL EQUIPMENT
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Part 031: Safety requirements for hand-held and hand-manipulated

probe assemblies 10r electrical test and measurement

FOREWORD

[he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
bll national electrotechnical committees (IEC National Committees). The object of IEC is to promote internati
Co-operation on all questions concerning standardization in the electrical and electronic ffields. To this end
n addition to other activities, IEC publishes International Standards, Technical Specificatigns, Technical Rep
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). T
pbreparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt
may participate in this preparatory work. International, governmental and non-governmental organizations liai
vith the IEC also participate in this preparation. IEC collaborates closely with,the International Organizatior
Standardization (ISO) in accordance with conditions determined by agreemént between the two organization

he formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internati
consensus of opinion on the relevant subjects since each technical’ committee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for interhational use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are/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
misinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in their national and regional publications. Any divergence betw
any |[EC Publication and the corresponding natiomal or regional publication shall be clearly indicated in the la

EC itself does not provide any attestation ef,conformity. Independent certification bodies provide confor
bssessment services and, in some areas,(access to IEC marks of conformity. IEC is not responsible for
Gervices carried out by independent certification bodies.

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

No liability shall attach to IEC or-its directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
pther damage of any nature_whatsoever, whether direct or indirect, or for costs (including legal fees)
bxpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

Attention is drawn-to-the Normative references cited in this publication. Use of the referenced publication
ndispensable 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 subject of pa
ights. IEC-shall not be held responsible for identifying any or all such patent rights.

s commented version (CMV) of the official standard IEC 61010-031:2022 edition
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experts are provided to explain the reasons of the most relevant changes, or to clarify
any part of the content.

A vertical bar appears in the margin wherever a change has been made. Additions are in
green text, deletions are in strikethrough red text. Experts' comments are identified by a
blue-background number. Mouse over a number to display a pop-up note with the
comment.

This publication contains the CMV and the official standard. The full list of comments is
available at the end of the CMV.
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IEC 61010-031 has been prepared by IEC technical committee 66: Safety of measuring, control
and laboratory equipment. It is an International Standard.

It has the status of a group safety publication in accordance with IEC Guide 104.

This third edition cancels and replaces the second edition published in 2015, and
Amendment 1:2018. IEC 61010-031 is a stand-alone standard.

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

a) |the scope has been made succinct. General information from the scope of Edition:\2 has
been moved to a new Clause 4. Consequently, Clause 4 to Clause 8 of Edition 2 have been
renumbered. Clause 9 of Edition 2 has been deleted;

b) [in Clause 2, normative references have been dated and new normative réfefences have
been added,;

c) |in 3.1.4, the definition of PROBE TIP has been modified;

d) |in 4.1, there is no longer any differentiation between high voltage.and low voltage probe
assemblies. Type C probe assemblies have been merged with Type B probe assemblieg;

e) |in 4.1 d) "Kelvin" probes have been added to the list of probelassemblies as a new Typg E
and a new Figure 5;

f) [in 4.1 e), probes for voltage measurement without electrical connection to conductors have
been added to the list of probe assemblies as a new Type F and a new Figure 6;

g) |in 4.2.1, spread of fire is no longer considered as a*HAZARD;

h) [Subclause 4.4.2.5 from Edition 2 has been deleted;

i) |Subclause 4.4.4.3 from Edition 2 has been‘deleted;

j) |in 5.4.4.1 consideration has been given(to SPACINGS and impedance;

k) lin 6.1.1, removable parts of PROBE TIPS which bear markings are allowed;

[) |in 6.1.5, the voltage to be marked for MEASUREMENT CATEGORIES is the AC line-to-neutral or
DC voltage;

m)|in 7.4.2, requirements for unmated CONNECTORS have been modified as follows:

1) Table 2 has been modified and expanded,

2) a calculation method for CLEARANCES of CONNECTORS above 20 kV has been defined
3) CREEPAGE DP{STANCES have been aligned with CLEARANCES;

n) lin 7.4.3.1 and\7.4.3.5, requirements for IP2X PROBE TIPS with retractable sleeve have bg¢en
added;

o) |in 7.4.3.2, PROBE TIPS are now applicable to non-contact probe assemblies;
p) |in/7+6.2.3.2, the values of Table 5 have been modified;

meZ O 92 voliaca
q T 1Oz vortagc—T

B
r) pre-treatments for rigidity test from Clause 10 of Edition 2 have been moved to 9.2;
s) Subclause 11.1 of Edition 2 has been deleted;

t) addition of an exception for Type E probe assembly in 13.2. Removable parts of PROBE TIPS
which bear markings are allowed;

u) Figure F.1 has been modified;
v) Annex G has been added, for determination of CLEARANCES for Table 2;

w) Annex H has been added, covering line-to-neutral voltages for common mains supply
systems.
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The text of this International Standard is based on the following documents:

Draft Report on voting

66/770/FDIS 66/771/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The_language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and develeped in
acgordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement;availgble

at

degcribed in greater detail at www.iec.ch/publications.

Ali
for
we

In {his document the following print types are used:

www.iec.ch/members_experts/refdocs. The main document types developed, by IEC pre

kst of all parts of the IEC 61010 series, published under the general title,.Safety requirements
electrical equipment for measurement, control, and laboratory use, ean‘be found on the IEC
Dsite.

requirements and definitions: in roman type;
NOTES and EXAMPLES: in smaller roman type;
conformity and tests: in italic type;

terms used throughout this document which<have been defined in Clause 3: SMALL ROMAN
CAPITALS.

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

sta
spq
[ ]
[ ]

bility date indicated on the IEC website under webstore.iec.ch in the data related to fthe
cific document. At this date, the dacument will be
reconfirmed,

withdrawn,

replaced by a revised edition, or

amended.

Cd
C(

PORTANT - The "colour inside" logo on the cover page of this document indicates thaf it
ntains-colours which are considered to be useful for the correct understanding of |ts
ntents. Users should therefore print this document using a colour printer.
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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

11
11
Thi

asy
acdg

between a part and electrical test and measurement equipment. They~may can be fixed to

eq

Thi
be
inte
sim

primciples laid down in IEC Guide 104 and ISO/IEQ Gdide 51.

On
bad

2

The following documents are referred to in the text in such a way that some or all of their con

cor
Fol

amendments) applies.

HEQ

IEQ
IEQ
IEQ

Al Scope

Scope-and-object |1

s part of IEC 61010 specifies safety requirements for hand-held and hand“manipulated pr
emblies-of-the-types-desecribed-below for electrical test and measurement, and their rel

essories. These probe assemblies are for non-contact | 2 or direct’ electrical connec

ipment or be detachable accessories for the equipment.

used as a product safety standard for the products mentioned in the scope, but is 4
nded to be used by technical committees in the préparation of publications for prod(
ilar to those mentioned in the scope of this group-safety publication, in accordance with

b of the responsibilities of a technical connittee is, wherever applicable, to make usdq

Normative references 4

stitutes requirements of this document. For dated references, only the edition cited appl
undated references,\the latest edition of the referenced document (including

1003 /) , ,

60027-44992, Letter symbols to be used in electrical technology — Part 1: Geng
60027<+1992/AMD1:1997
60027-1:1992/AMD2:2005

ic safety publications and/or group safetyspublications in the preparation of its publicationsg|.

l]ent

bbe
ed
ion
the

s group safety publication focusing on safety essential reguirements is primarily intended to

Iso
cts
the

es.
hny

bral

IEC60027-2:20719, Lefter symbols to be used in elecltrical technology — Part 2:

Tel

ecommunications and electronics

IEC 60027-4:2006, Letter symbols to be used in electrical technology — Part 4: Rotating electric
machines

IEC 60529:1989, Degrees of protection provided by enclosures (IP Code)
IEC 60529:1989/AMD1:1999
IEC 60529:1989/AMD2:2013

IEC 61010-1:2010, Safety requirements for electrical equipment for measurement, control, and
laboratory use — Part 1: General requirements
IEC 61010-1:2010/AMD1:2016


Subclause 5.3.3 of IEC GUIDE 104:2019 states that a group safety publication shall include in its scope the essence of the text. Description of the types of probe assemblies within the scope is moved to a new Clause 4.

Scope is enlarged to cover non-contact probe assemblies. Previously, non-contact probes for voltage detection or measurement felt in the scope from IEC 61010-1. Part 1 was not covering specific HAZARDS of non-contact probes which can touch uninsulated HAZARDOUS LIVE conductors.

Subclause 5.2.3 of IEC GUIDE 104:2019 requires to include these two paragraphs in the scope of a basic safety publication (BSP).

The standards referenced in this clause are dated to prevent any unwanted modifications of the requirements.

https://iecnorm.com/api/?name=0b298e0755180c4768e3b519de9c036a
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IEC 61180:2016, High-voltage test techniques for low-voltage equipment — Definitions, test and
pro

cedure requirements, test equipment

Fol
ind

1SQ
add

3.1

3.1
TER
cof

Not

3.1
ENC
paf

Terms and definitions

the purposes of this document, the following terms and definitions apply (see Annex |
ex of defined terms).

and IEC maintain terminology databases for use in standardization at the follow
resses:

IEC Electropedia: available at https://www.electropediaotg/

ISO Online browsing platform: available at https://www.iso.org/obp

Parts and accessories
L1
MINAL
hponent provided for the connection ofa device (equipment) to external conductors
e 1 to entry:  TERMINALS can contain one af*several contacts and the term includes sockets, pins, etc.
.2
LLOSURE
t providing protection of ‘a probe assembly against certain external influences and, in

direction, protection against’direct contact

3.1

L3

PR

TECTIVE FINGERGUARD

paint of the ENCLOSURE that indicates the limit of safe access and that reduces the risk of
OPERATOR telching HAZARDOUS LIVE parts

3.1L4
PROBE.TIP

for

ing

hny

the

part of a probe assembly or accessory which-makes-a-cennectionte can touch [9 the point being
measured or tested

3.1

.5

CONNECTOR
component which is attached to the PROBE WIRE, to connect the probe assembly to a TERMINAL
of the equipment or to another probe assembly

3.1

.6

REFERENCE CONNECTOR |6
CONNECTOR for connection to a reference point



https://www.electropedia.org/
https://www.iso.org/obp
PROBE TIP applies now also to non-contact probes. The previous wording "makes a connection" was no longer appropriate.

A definition for REFERENCE CONNECTOR is needed. The reference point is usually the earth (ground) of the equipment under test.

https://iecnorm.com/api/?name=0b298e0755180c4768e3b519de9c036a
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3.1.7
TOOL
external device, including a key or coin, used to aid a person performing a mechanical function

3.1.8

PROBE WIRE
flexible wire or cable used as part of the probe assembly or its accessories, consisting of one
or more conductors and associated insulation

3.1

.9

SPF
pro
bei

3.1
STA
co

EXA

FING-LOADED CLIP
be or probe accessory with one or more hooks or jaws forced by a spring to grip the-p
hg measured or tested

.10
CKABLE CONNECTOR
INECTOR assembly which contains an additional TERMINAL

MPLE Figure 1 is an example of a STACKABLE CONNECTOR with a male CONNECTOR and a female TERMINAL.

Key

1 FTERMINAL for ADDITIONAL CONNECTOR

2 [ONNECTOR

3 PROBE WIRE
Figure 1 =~ Example of a STACKABLE CONNECTOR
with amale CONNECTOR and a female TERMINAL

3.2l Quantities

3.211

RATED-{condition-orvalue}

RATED value

condition oriquantity value assigned, generally by a manufacturer, for a specified operaf

condition ef.a component, device, or probe assembly

3.22

RATING

set of RATED values and operating conditions

[SOURCE: IEC 60050-151:2001, 151-16-11]

3.2
wo

3
RKING VOLTAGE

art

ing

highest RMS value of the AC or DC voltage across any particular insulation which can
continuously appear during NORMAL USE

Note 1 to entry: Transients and voltage fluctuations are not considered to be part of the WORKING VOLTAGE.


http://en.wikipedia.org/wiki/Electrical_connector
https://iecnorm.com/api/?name=0b298e0755180c4768e3b519de9c036a
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3.3 Tests

3.31

TYPE TEST

test of one or more samples of a probe assembly (or parts of a probe assembly) made to a
particular design, to show that the design and construction meet the requirements of this
document

Note 1 to entry: This is an-amplification enlargement of the IEC 60050-151:2001, 151-16-16 definition to cover
design as well as construction.

3.3[2
ROUTINE TEST
conformity test made on each individual item during or after manufacture

[SQURCE: IEC 60050-151:2001, 151-16-17]

3. Safety terms

3.41
ACCESSIBLE
able to be touched with a standard test finger or test pin, when used as specified in 7.2

3.4/2
HAZARDOUS LIVE
capable of rendering an electric shock or electric burn

3.43
HAZARD
pofential source of harm

3.4.4

PROTECTIVE IMPEDANCE
commponent or assembly of components whose impedance, construction and reliability pre
suitable to provide protection against electric shock

3.45

NORMAL USE
opgration, including,stand-by, according to the instructions for use or for the obvious intended
purpose

3.4(6
NORMAL CONDITION
conditionsin which all means for protection against HAZARDS are intact

3.4.7

SINGLE FAULT CONDITION ' 7
condition in which one means for protection against a HAZARD is defective or one fault is present
which could cause a HAZARD

Note 1 to entry: If a SINGLE FAULT CONDITION results unavoidably in one or more other fault conditions, all the failures
are considered as one SINGLE FAULT CONDITION.

3.4.8
OPERATOR
person operating the probe assembly for its intended purpose

3.4.9
RESPONSIBLE BODY
individual or group responsible for the safe use and maintenance of probe assemblies


It is the same definition as in IEC 61010-1.

https://iecnorm.com/api/?name=0b298e0755180c4768e3b519de9c036a
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3.4.10

WET LOCATION

location where water or another conductive liquid may be present and is likely to cause reduced
human body impedance due to wetting of the contact between the human body and the probe
assembly, or wetting of the contact between the human body and the environment

3.4.11

MEASUREMENT CATEGORY |8

classification of testing and measuring circuits according to the types of mains to which they
are intended to be connected

Not¢ 1 to entry: MEASUREMENT CATEGORIES take into account overvoltage categories, short-circuit curren{teVels,
the Jocation where the test or measurement is to be made and some forms of energy limitation or transientfrotegtion
inclyided in the building installation (see Annex F for more information).

g of a product in a way not intended by the supplier, but which may,result from reagdily
dictable human behaviour

Insulation

Note 1 to entry: This concept does not apply to insulation used™@&xelusively for functional purposes.

in addition to BASIC INSULATIONJ-H—GFdeHe—pFGWde—p#O%eeTOH
he-eventofiatailure of BA NSULATION that provides fault proteciion

REINFORCED INSULATION 11

insplation that provides a degree of protection against electric shock-netless-than-that provigled
by equivalent to DOUBLE INSULATION

Note 1 to entry: REINFORCED INSULATION can comprise several layers that cannot be tested singly as BASIC
INSULATION or SUPPLEMENTARY INSULATION.

[SOURCE: IEC 60050-195:2021, 195-06-09]

3.5.5

POLLUTION

addition of foreign matter, solid, liquid or gaseous (ionized gases), that-may can produce a
reduction of dielectric strength or surface resistivity


It is the same definition as in IEC 61010-2-03x.

Definition is modified to fit with IEC 60050 International Electrotechnical Vocabulary.

Definition is modified to fit with IEC 60050 International Electrotechnical Vocabulary.

Definition is modified to fit with IEC 60050 International Electrotechnical Vocabulary.

https://iecnorm.com/api/?name=0b298e0755180c4768e3b519de9c036a
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3.5

.6

POLLUTION DEGREE
numeral indicating the level of POLLUTION that-may can be present in the environment

3.5

T

POLLUTION DEGREE 1

no

3.5

POLLUTION or only dry, non-conductive POLLUTION occurs, which has no influence

.8

POLLUTION DEGREE 2

onl
cay

3.5
POl
cof
cofr

Not
pre

3.5
CLE
shd

3.5
CRE
shd

[SQ

3.5
SPA
any

4

4.1

The¢ safety of th&following types of probe assemblies are covered by this document.

a)

y non-conductive POLLUTION occurs except that occasionally a temporary condugcli
sed by condensation is expected

K]
LUTION DEGREE 3 12

ductive due to condensation which is expected

General

Type of proheyassemblies

Type A-tew-voltage-and-high-voltage; non-attenuating probe assemblies. Non-attenuat

probesassemblies that are RATED for direct connection to voltages exceeding 30 V AC R]
42,4\ peak, or 60 V DC, but not exceeding 63 kV. They do not incorporate compong

ity

ductive POLLUTION occurs, or dry, non-conductive POLLUTION occurs . 'which becomes

oht,

b 1 to entry: In such conditions, probe assembly is normally protected againgst\@xposure to direct sunli
ipitation, and full wind pressure, but neither temperature nor humidity is contrghied-
.10
ARANCE
rtest distance in air between two conductive parts
(11
EEPAGE DISTANCE
rtest distance along the surface of a solid insulating material between two conductive parts
URCE: IEC 60050-151:2001, 151-15-50]
.12
\CING
combination of CLEARANCES ahd CREEPAGE DISTANCES

ing
VS,
ents

which are intended to provide a voltage divider function or a signal conditioning function,

b)

but they-may can contain non-attenuating components such as fuses (see Figure 2).

Type B:-high-voltage attenuating or divider probe assemblies. Attenuating or divider probe
assemblies that are RATED for direct connection to-secondary voltages exceeding-+k\V/-+m-s.
or—15kV—de- 30 VAC RMS, 42,4V peak, or 60 V DC but not exceeding 63 kV-rm-s-

or—d-¢. The divider function-may can be carried out wholly within the probe assembly
partly within the test or measurement equipment to be used with the probe assembly (
Figure 3 a) and Figure 3 b)).

, or
see



It is the same definition as in IEC 61010-1.

Type B and Type C probe assemblies differ only by the voltage range. It is considered being no longer appropriate. Voltage range is removed, and Type C is deleted.

https://iecnorm.com/api/?name=0b298e0755180c4768e3b519de9c036a
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Type D:—lew-voltage attenuating, non-attenuating or other signal conditioning probe
assemblies that are RATED for direct connection only to voltages not exceeding 30 V AC
RMS, 42,4 V peak, or 60 V DC, and are suitable for currents exceeding 8 A (see Figure 4).

Type E: non-attenuating probe assemblies for 4-pole precise resistance measurements (see
Figure 5). 14

EXAMPLE: Kelvin probes.

Type F: probe assemblies for non-contact AC voltage test and measurement. These probe
assemblies are intended for use on insulated or non-insulated conductors without electrical
contact (see Figure 6). 15

Key

NOTE Type F probe assemblies can be stand-alone probes or connected by a PROBE WIRE to equipment.

5

|
:D]HM[[:D—2

3

1
e — 4

IEC

CONNECTOR (typical-CONNECTORS) 4 “(to equipment
PROBE TIP 5" SPRING-LOADED CLIP
hand-held area of probe body 6 PROBE WIRE

Figure 2 — Exaimples of Type A probe assemblies



IEC 61557-4 and IEC 61557-14 require the equipment to be rated for MEASUREMENT CATEGORY II or III, and require test leads and test probes used with the measuring equipment to fulfil the requirements of IEC 61010-031. Type E probe assemblies are added to cover the 4-pole probe assemblies used for accurate resistance measurements in these specific environments.

IEC 61557-17:2021 defines minimum performance requirements for non-contact AC voltage indicators to reduce the risk of electric shock for the testing person and bystanders caused by the wrong interpretation of the indication. IEC 61557-17:2021 refers to IEC 61010-031:2015 for electrical safety, but IEC 61010-031:2015 does not include non-contact probe assemblies in its scope. Addition of Type F in this new edition fixes this inconsistency.

https://iecnorm.com/api/?name=0b298e0755180c4768e3b519de9c036a
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4—
4
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1
2 ]:[ (1mi]
3
5
6

<= o

Key
1 | REFERENCE CONNECTOR 4 to equipment
2 | PROBE TIP 5 PROTECTIVE FINGERGUARD
3 | hand-held area of probe body 6 PROBE WIRE

Figuré. 3 a) — High-voltage Type B probe assemblies
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to equipment
REFERENCE CONNECTOR

PROTECTIVE FINGERGUARD

o N o u»

hand-held ;@of probe body

PROBE I

%(@\INECTOR
@ ples of accessories

Figure 3 b) — Low-volta %\\R(pe B probe assemblies

Figure 3 — Examplé& Type B probe assemblies
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1
I:IL_ 1 3
‘Mﬂﬂﬂﬁiam :Lit \
3
3 /)
2
4
. IEC
Key
1 | CONNECTOR 3 hand-held areayof SPRING-LOADED CLIP
2 | PROBE TIP 4 PROBE WIRE
Figure 4 — Examples of Type)D’/probe assemblies
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> IEC
Key
1 PROBE TIP 4 PROBE WIRE
2 PROTECTIVE FINGERGUARD 5 CONNECTORS
3 hand-held area of probe body 6 to equipment

Figure 5 — Examples of Type E probe assemblies
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4
’ |
|
2 IEC
Key
1 |PROBE TIP 3 hand-held area of probe body
2 |PROTECTIVE FINGERGUARD 4 PROBE WIRE to equipment
Figure 6 — Examples of Type F probe assémblies
This document does not apply to current sensors within the scope of IEC 61010-2-032:2019
(HAand hald and hand maniniilatad crirrant cancarey hiut mav annly ta thair innuit maaciidina
{Hgnd-held—and-hand-manipulated-current-sensos)sbut-may—-applyto-theirinput-measuiing
Shgelileode snccoesn oo
4.2l Objeet Safety aspects
4.2/1 Aspects-included-in-scope ldentified HAZARDS

The¢ purpose of the requirements of-this document is to ensure that HAZARDS to the OPERAT

ang

Re

Clduse 11 and Clause 13, as follows:

the surrounding area are redueed to a tolerable level.

quirements for protection-'against particular types of HAZARDS are given in Clause 7|

electric shock or burn (see Clause 7);
mechanical HAZARDS (see Clause 8 and Clause 9);
excessivédemperature (see Clause 10); 16

effeets of fluids (see Clause 11); 47

OR

to

e)

£l ol ool 4.9\
dlfL TTdoTT (STT UTIdUsStT TJ).

Additional requirements for probe assemblies which are designed to be powered from a
low-voltage mains supply, or include other features not specifically addressed in this document

are

in other parts of IEC 61010. 18

NOTE Attention is drawn to the possible existence of additional requirements regarding the health and safety of
labour forces.

4.2
Thi

a)
b)

.2 Aspects excluded-from-scope

s document does not cover:

reliable function, performance, or other properties of the probe assembly;
effectiveness of transport packaging.


No HAZARD relating to the spread of fire in probe assemblies has been identified. The text of Clause 9 of edition 2.0, renumbered Clause 10 in this edition 3.0, which covers temperature limits and protection against the spread of fire is modified to cover only temperature limits.

It is not a new requirement, just a better classification of the HAZARDS covered by this document.

For example, a probe assembly can be fixed to an equipment, or a probe assembly can have insulated or protected outputs (e.g. a differential probe). In these situations, IEC 61010-031 should be read in conjunction with Part 1, Part 2-030, Part 2-032, Part 2-033 or Part 2-034.

https://iecnorm.com/api/?name=0b298e0755180c4768e3b519de9c036a
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4.3 Verification

This document also specifies methods of verifying that the probe assembly meets the
requirements of this document, through inspection, TYPE TESTS, and ROUTINE TESTS.

4.4 Environmental conditions
441 Normal environmental conditions

This document applies to probe assemblies designed to be safe at least under the following
conditions:

a) |altitude up to 2 000 m;
b) [ambient temperature of 5 °C to 40 °C;

c) |maximum relative humidity of 80 % for temperatures up to 31 °C decreasing linedrly to 50 %
relative humidity at 40 °C;

d) |applicable POLLUTION DEGREE of the intended environment.
4.4.2 Extended environmental conditions

This document applies to probe assemblies designed to be safe.net only in the environmental
conditions specified in 4.4.1, but also in any of the following*conditions as RATED by fthe
mahufacturer of the probe assembly:

a) |outdoor use;

b) |altitude above 2 000 m;

c) |ambient temperatures below 5 °C or above 40 °C;
d) [relative humidity above the levels specified:in 4.4.1;
e) |WET LOCATION.

5 | Tests

5.1 General

Tests in this document are(TYPE TESTS to be carried out on samples of probe assemblies or their
pafts. Their only purpose isto check that the design and construction ensure conformity to this
dog¢ument. In additions.the ROUTINE TESTS of Annex D shall be performed on the PROBE WIRH.

The probe assembly shall at least meet the requirements of this document. It is permissiblg¢ to
exgeed the requirements. If, in this document, a lower limit is specified for a conformity value,
then the probe assembly may demonstrate a larger value. If an upper limit is specified fdr a
cornfformify:value, the probe assembly may demonstrate a lower value. Manufacturing variatipns
and tolerances shall be taken into account.

Tests on components or parts of the probe assembly meeting the requirements of the relevant
standards specified in this document, and used in accordance with them, need not be repeated
during TYPE TESTS of the whole probe assembly.

If a probe assembly consists of more than one probe type (see 4.1), each type shall be tested
in accordance with its applicable requirements.

Conformity to the requirements of this document is checked by carrying out all applicable tests,
except that a test may be omitted if examination of the probe assembly and design
documentation demonstrates conclusively that it would pass the test. Tests are carried out both
under reference test conditions (see 5.3) and fault conditions (see 5.4).


https://iecnorm.com/api/?name=0b298e0755180c4768e3b519de9c036a
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Where conformity statements in this document require inspection, this may include examination
of the probe assembly by measurement, examination of the markings on the probe assembly,
examination of the instructions supplied with the probe assembly, examination of the data
sheets of the materials or components from which the probe assembly is manufactured, etc. In
each case, the inspection will either demonstrate that the probe assembly meets the applicable
requirements, or will indicate that further testing is required.

If, when carrying out a conformity test, there is any uncertainty about the exact value of an
applied or measured quantity (for example voltage) due to the tolerance:

a)
b)
If t

n
req

Prg

inte
ass

5.2

The¢ sequence of tests is optional unless otherwise specified."The probe assemblies under t

shd
any
be

5.3

5.3,

Un
cof
a)
b)
c)
d)

5.3,

Un
NO

manufactirare chaoild ancrira that aof loact tho onanifiod foact v/aliig ic o
fHaAtHAE S S-SHOHHE- O ASHH-OtHat—at—1oaSt+tH16-5Pp-6-6HH6-6—16-St—ato+5<

test houses should ensure that no more than the specified test value is applied.

1.4.1, the manufacturer should make sure (for example, by suitable alteration of
uirements or additional tests) that the safety requirements of this document-are still fulfill

nded function because of the residual effect of stresses resulting from tests. A pr
embly which has undergone TYPE TESTS shall not then be put inte use.

Sequence of tests

Il be carefully inspected after each test. If the result(of a test causes doubt as to whet
earlier tests would have passed if the sequence had been reversed, these earlier tests s
repeated.

Reference test conditions
1 Environmental conditions

ess otherwise specified in this document, the following environmental conditions (but
flicting with those of 4.4.1) shall exist in the test location:

a temperature of 15 °C to 35°C;

a relative humidity of notymore than 75 %;

an air pressure of 75 kKPa to 106 kPa;

no hoarfrost, dew,/percolating water, rain, solar irradiation, etc.

2 State‘of probe assemblies

ess otherwise specified, tests shall be carried out on the probe assemblies assembled

ne RATED range of environmental conditions for probe assemblies is wider than,that stated

RMALUSE and under the least favourable combination of the conditions given in 5.3.3 t0 5.3.9.

est
d.

be assemblies which have undergone TYPE TESTS may no longer(Che suitable for their

bbe

est
her
nall

not

for

In caseofdoubttests—shattbeperformed-immorethramome combimatiomrof comnditions:

If dimensions or mass make it unsuitable to carry out particular tests on a complete probe
assembly, tests on sub-assemblies are allowed, provided it is verified that the assembled probe
assembly will meet the requirements of this document.

5.3

.3 Position of the probe assembly

All possible orientations of the probe assembly are considered to be positions of NORMAL USE.
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5.3.4 Accessories

Accessories and OPERATOR-interchangeable parts available from, or recommended by, the
manufacturer for use with the probe assembly under test shall be either connected or not
connected.

5.3.5 Covers and removable parts

Covers or parts which can be removed without using a TooL shall be removed or not removed
whichever is the worst condition.

5.3.6 Input and output voltages

Input and output voltages, including floating voltages shall be set to any voltage ‘within fthe
RATED voltage range.

5.3.7 Controls

Coptrols which the OPERATOR can adjust without the use of a TooL shall bé set to any posifion
exdept for combinations of settings prohibited by the manufactureris-marking on the probe
asgembly.

5.3.8 Connections

The probe assembly shall be connected for NORMAL USE or-not connected whichever is the worst
cordition.

5.3.9 Short-term or intermittent operation

Prdbe assemblies for short-term or intermitient operation shall be operated for the longest
RATED period and shall have the shartéest RATED recovery period consistent with [the
mahufacturer's instructions.

5. Testing in SINGLE FAULT CONDITION
5.41 General

The following requirements-apply:

a) |examination of the-probe assembly and its circuit diagram will generally show the fault

conditions whichyare liable to result in HAZARDS and which, therefore, shall be applied;

b) [fault tests shall be made as specified for checking conformity, unless it can be demonstrated
that no HAZARD could arise from a particular fault condition;

c) |the probe assembly shall be operated under the least favourable combination of reference
tesficonditions (see 5.3). These combinations may be different for different faults and they
shall be recorded for each test.

5.4.2 Application of fault conditions
5.4.2.1 General

Fault conditions shall include those specified in 5.4.2.2 to 5.4.2.4. They shall be applied only
one at a time and shall be applied in turn in the most convenient order. Multiple simultaneous
faults shall not be applied unless they are a consequence of an applied fault.

After each application of a fault condition, the probe assembly or part shall pass the applicable
tests of 5.4.4.
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5.4.2.2 PROTECTIVE IMPEDANCE
The following requirements apply:

a) if a PROTECTIVE IMPEDANCE is formed by a combination of components, each component
shall be short-circuited or disconnected, whichever is less favourable;

b) if a PROTECTIVE IMPEDANCE is formed with a single component that meets the requirements
of 7.4.5, it need not be short-circuited or disconnected.

5.4.2.3 Probe assemblies or parts for short-term or intermittent operation

Prdbe assemblies or parts for short-term or intermittent operation shall be operalted
continuously if continuous operation could occur in a SINGLE FAULT CONDITION.

5.4.2.4 Outputs
Outputs of Type B-and-TFype-C probe assemblies shall be short-circuited.

5.4.3 Duration of tests

The¢ probe assembly shall be operated until the pointathen it is unlikely that further change as
a result of the applied fault-is—unlikely will occur. Each test is normally limited to 1 h sincg a
seqondary fault arising from a SINGLE FAULT CONDITION will usually manifest itself within that
time. If there is an indication that a HAZARD of electric shock,-spread-ef-fire or injury to perspns
majy eventually occur, the test shall be continued for a maximum period of 4 h.

5.4.4 Conformity after application_of fault conditions
5.4.4.1 Electric shock

Conformity with requirements far.protection against electric shock after the application of sirlgle
faujts is checked as follows:

a) |by making the measurements of 7.3.3 to check that no ACCESSIBLE conductive parts have
become HAZARDOUS LIVE, except as permitted by 7.1;

b) |by performing._a voltage test on DOUBLE INSULATION, REINFORCED INSULATION or BASIC
INSULATION<PIus impedance 20 when the impedance is short-circuited to check that [the
protection/is' still at least at the level of BASIC INSULATION. The voltage tests are made| as
specifiedin 7.6 (without humidity preconditioning) with the test voltage for BASIC INSULATIPDN;

¢) |by, inspection and measurements of the SPACINGS for the levels of BASIC INSULATION. This
alsor applies to impedance or PROTECTIVE IMPEDANCE.

5.4.4.2 Temperature

Conformity with requirements for temperature protection is checked by determining the
temperature of the outer surface of the probe assembly (see Clause 10).

This temperature is determined by measuring the temperature rise of the surface or part and
adding it to the ambient temperature of 40 °C, or to the maximum RATED ambient temperature,
if higher.



It is considered that there is no risk of spread of fire for probe assemblies when a BASIC INSULATION is bridged

After application of a fault condition, inspection of protection by BASIC INSULATION plus impedance or PROTECTIVE IMPEDANCE is considered, in addition to DOUBLE INSULATION and REINFORCED INSULATION.

Since the spread of fire is not considered as relevant for probe assemblies, there is no conformity statement needed.
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5.4.4.3 Other HAZARDS

Conformity with the requirements for protection against other HAZARDS is checked as specified
in Clause 8 to Clause 13.

5.5 Tests in REASONABLY FORESEEABLE MISUSE
5.5.1 General

Tests needed to support a risk assessment pertaining to REASONABLY FORESEEABLE [MISUSE pre
carried out in the combinations of conditions and operations determined_-during the risk
asgessment.

5.5.2 Fuses

Fused probe assemblies are used where insufficient protection\may be provided by [the
equipment to which the hand manipulated probe assemblies are{connected in particular under
the| REASONABLY FORESEEABLE MISUSE conditions associated with the equipment that could I¢ad

to fire or arc-explosion flash.

Fof the purposes of this test, it is assumed that the equipment to which the probe assemblies
arel connected represents a short circuit condition< It is further assumed that the fused probe
asgembly may be connected to any voltage sourcé within the RATING of the probe assembly.
This leads to a test condition where any current'level up to the maximum prospective short
cirguit current may be applied. With respect to prospective short circuit currents associated with
majns installations, the fuse shall be RATEB according to 12.2 and no additional testing related
to the interrupt current RATING is necessary. However, testing is necessary at current leyels
nedr the RATING of the fuse which -could potentially lead to excessive temperature rise|on
hand-held parts as well as damage to insulating parts, ENCLOSURES, and barriers.

It shall be demonstrated that the maximum fuse temperature under any current load condifion
up o 5 times the fuse RATING-through the fused probe assembly does not lead to a HAZARD

Conformity is checked-by inspection and measurement.

6 | Marking.and documentation

6.1 Marking
6.1.1 General

Probe assemblies shall bear markings in accordance with 6.1.2 to 6.2. Markings applying to a
probe assembly as a whole shall not be put on parts which can be removed by an OPERATOR
without the use of a ToOOL, except for removable parts of PROBE TIPS if they comply with 13.2. 22

Letter symbols for quantities and units shall be in accordance with IEC 60027-1:1992,
IEC 60027-1:1992:AMD1:1997, and IEC 60027-1:1992/AMD2:2005, IEC 60027-2:2019 and
IEC 60027-4:2006. Graphical symbols shall be in accordance with Table 1, if applicable. There
are no requirements for size or colour. If there is no applicable symbol in Table 1, any other
graphical symbol may be used on a probe assembly provided the symbol is explained in the
accompanying documentation (see 6.4.1).


Conformity statement of Subclause 13.2 3) of IEC 61010-031:2015+AMD1:2018 for removable parts of PROBE TIPS is ambiguous. Removable parts of PROBE TIPS are allowed when they comply with the new 13.2 c).

https://iecnorm.com/api/?name=0b298e0755180c4768e3b519de9c036a

- 28 - IEC 61010-031:2022 CMV © IEC 2022

If it is not possible to put all of the required markings on the part, the necessary information
shall be included in the documentation specified in 6.4.1. Symbol 7 of Table 1-may shall also
be used.

Conformity is checked by inspection.

6.1.2 Identification

Each probe assembly and, when possible, its accessories shall be marked with:

el

a) tilU ndairec Ul IUH;DtCICU‘ tldu‘cllldllr\ Ul U1 Illdllufabtulcl Ul aupp“cl,
b) [in addition for Type B-and-Type-C only, the model number or name or other meanyg of
identifying the probe assembly or part.
If 4 probe assembly is designed for use only with a specific model of equipment, |this shallfbe
mape clear, and the specific equipment or model shall be identified, either byymarking on fthe
probe assembly or in the accompanying documentation.
Conformity is checked by inspection.
Table 1 — Symbols
Number Symbol Reference Description

1 — _ __ |IEC 60417-5031 (2002-10) Direct current

2 7\_ | IEC 60417-5032 (2002-10Q) Alternating current

3 /\/ IEC 604175033 (2002-10) Both direct and alternating current

4 | IEC 60417-5017 (2006-08) Earth (ground) TERMINAL

5 A IEC 60417-6042 (2010-11) Caution,-pessibility risk of electric shoc

6 & IEC 60417-5041 (2002-10) Caution, hot surface

ISO 7000-0434A (2004-01) or
7 Caution @
ISO 7000-0434B (2004-01)
a8 See 6.4.1 which requires manufacturers to state that documentation must be consulted in all cases where this
symbol is marked.



https://iecnorm.com/api/?name=0b298e0755180c4768e3b519de9c036a

IEC 61010-031:2022 CMV © IEC 2022 - 29 -

6.1.3 Fuses

Probe assemblies which contain fuses intended to be replaced by an OPERATOR shall be marked
with all the details necessary for the OPERATOR to obtain the correct fuse. These shall include
the voltage RATING and the breaking capacity (the maximum current that the fuse can safely
interrupt at the highest RATED voltage). If there is not sufficient-reem space to mark these
details, symbol 7 of Table 1 shall be marked on the probe assembly and the necessary
information shall be included in the documentation.

Conformity is checked by inspection.

6.1,4 CONNECTORS and operating devices

If necessary for safety purposes, an indication shall be given of the purpose of CONNECTORS,
TERMINALS, and controls, including any sequence of operations.

Conformity is checked by inspection.

6.1(5 RATING
The RATING of probe assemblies shall be marked as follows:

a) |probe assemblies which do not have a RATING for MEASUREMENT CATEGORIES-H-HE-er\V-A{¢$ee
6-5-4-3) shall be marked with the RATED voltage to earthnand with symbol 7 of Table 1 ($ee
also 6.4.3 k));

b) |probe assemblies for measurements within MEASUREMENT CATEGORIES Il, Il and IV—{$ee
6-5-4-3) shall be marked with the RATED—voltages~—teo—earth AC RMS line-to-neutral or PC
voltage 23 and the relevant MEASUREMENT CATEGORIES.

The MEASUREMENT CATEGORY markings, shall be "CAT II", "CAT llI" or "CATIV"|as
applicable.

NOTE CLEARANCES and solid insulation are ‘specified for nominal AC RMS line-to-neutral or DC voltagep of
mains being measured. Neutral is considgfed to be earthed (see Annex H).

If itlis possible (see 6.1.1), marking’on a probe assembly shall-preferably be on the probe bady.
The¢ nature of the voltage (A€, DC, etc.) shall also be marked, unless the voltage marking
applies to both AC RMS and DC. If a REFERENCE CONNECTOR is intended for connection to points
at @ voltage level exceeding the values of 7.3.2, the RATED voltage to earth shall be marked on
the] CONNECTOR or as close to the CONNECTOR as is practicable.

Fof Type A, Type D-and Type E probe assemblies only, the RATED current of the probe assembly
shgll be marked-together with the RATED voltage-to-earth. The RATED current does not need to
be marked on‘probe assemblies which are specified for use only in conjunction with equipmeent
which has*high-impedance inputs or limited-current outputs.

Confarmity is checked by inspection.

6.2 Warning markings

Warning markings shall be legible when the probe assembly is ready for NORMAL USE.

If it is necessary for the OPERATOR to refer to the instruction manual to preserve the protection
afforded by the probe assembly, the probe assembly shall be marked with symbol 7 of Table 1.
If a warning applies to a particular part of the probe assembly, the marking shall be placed on
or near this part.

If the instructions for use state that an OPERATOR is permitted to gain access, using a TOOL, to
any part which in NORMAL USE may be HAZARDOUS LIVE, there shall be a warning marking which
states that the probe assembly must be isolated or disconnected from the HAZARDOUS LIVE



Marking the voltage to earth value is not consistent with the MEASUREMENT CATEGORIES voltages which are based on the nominal AC RMS line-to-neutral or DC voltage of mains being measured:
- CLEARANCES for MEASUREMENT CATEGORIES are defined in Table 4 for the nominal AC RMS line-to-neutral or DC voltage of mains being measured,
- test voltages for testing solid insulation are defined in Table 8 and 9 for the nominal AC RMS line-to-neutral or DC voltage of mains being measured.
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voltage before access, or symbol 7 of Table 1 may be used provided that the information is

incl

uded in the instructions for use.

Unless their heated state is self-evident or is obvious from the function of the probe assembly,
parts which are easily touched and are also permitted by Clause 10 to exceed the temperature

limi

ts shall be marked with symbol 6 of Table 1.

Conformity is checked by inspection.

6.3
Re

resjst the effects of cleaning agents specified by the manufacturer (see 11.1).

Co

of the probe assembly. The markings are rubbed by hand, without undue pressure, for 30 s {

ad
sol

Aft
ha

Durability of markings

quired markings shall remain clear and legible under conditions of NORMAL USE and.’s

nformity is checked by performing the following test for durability of markings en the outs

oth soaked with each specified cleaning agent, one at a time, or, if nQt specified, wit
tion containing a minimum of 70 % isopropyl alcohol in water.

br the above treatment the markings shall be clearly legible and adhesive labels shall
e worked loose or become curled at the edges.

6.

Prg
Su
a)
b)
c)

d)

If 4
pro
on
mu

of the potential HAZARD and any actions which have to be taken.

Co

6.11 Documentation
1

General

be assemblies shall be accompanied by documentation when necessary for safety purpos
ch documentation shall include as a minimum:
technical specification;

instructions for use;

name and address of manufacturer or supplier from whom technical assistance may
obtained;

the information specified in\6-4.2 to 6.4.4.
pplicable, warning statements and a clear explanation of warning symbols marked on
be assembly shall be provided in the documentation or shall be durably and legibly mar

the probe assembly: In particular, there shall be a statement that documentation-rneedq
5t be consultedrin-all cases where symbol 7 of Table 1 is used, in order to find out the nat

nformity\is checked by inspection.

6.4|.2 Probe assembly RATING

nall

ide
vith
h a

not

be

the
ed
L to
ure

Documentation shall include the voltage and current RATING as appropriate, and
MEASUREMENT CATEGORY as well as a statement of the range of environmental conditions for
which the probe assembly is designed (see 4.4).

Conformity is checked by inspection.

6.4

.3 Probe assembly operation

Instructions for use shall include, if applicable:

a)

identification of operating controls and their use in all operating modes;

the

b) for probe assemblies designed for use only with a specific model of equipment, a clear

identification of the equipment;
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c) an explanation of symbols related to safety which are used on the probe assembly;

d) a definition of the relevant MEASUREMENT CATEGORY if marking is required on the pro
assembly (see 6.1.5);

e) a specification of limits for intermittent operation, if applicable;

f) instructions for interconnection to accessories and other equipment, including indication
suitable accessories, detachable parts and any special materials;

g) instructions for cleaning;

h) instructions for replacement of consumable materials;

i) [for probe assemblies which do not have PROBE WIRE with a wear indicator, insfruciiong
periodically inspect the PROBE WIRE;

be

of

to

j) |for probe assemblies which do have PROBE WIRE with a wear indicator, a warning ‘not to Uise

the probe assembly if the wear indicator has become visible (see 12.3.2);

k) [for probe assemblies which do not have a RATING for MEASUREMENT CATEGQRIES-H—+HH-erHV,

a warning not to use the probe assemblies for measurements on mains eircuits;

[) |for Type B probe assemblies RATED for voltages above 1 000 V AC RMS or 1 500 V D(
the RATED voltage of the PROBE WIRE is lower than the RATED voltage of the PROBE TIA

with a HAZARDOUS LIVE part;

, if
, a

warning that the PROBE WIRE-may will not provide adequate protection if it comes into confact

m)|a warning that the applicable MEASUREMENT CATEGORY of a combination of a probe assenibly

and an accessory is the lowest of the MEASUREMENT CATEG@RIES of the probe assembly a
of the accessory.

nd

There shall be a statement in the instructions that, if\the probe assembly is used in a manpner

nofl specified by the manufacturer, the protectiofn/pfovided by the probe assembly may
impaired.

Cohformity is checked by inspection.

6.4.4 Probe assembly maintenance and service

majntenance and inspection of'the probe assembly, and to ensure continued safety of the pr
asgembly after the maintenance and inspection procedure.

Instructions shall be provided to-the RESPONSIBLE BODY in sufficient detail to permit :1afe

be

be

The¢ manufacturer shall\specify any parts which are required to be examined or supplied gnly

by the manufacturer or its agent.

The¢ RATING andicharacteristics of fuses used shall be stated (see 6.1.3).

Instructions on the following subjects shall be provided for service personnel, as necessary
permit,safe servicing and continued safety of the probe assembly after servicing if the pr
asgembly is suitable to be serviced: T

a) product-specific risks that may affect the service personnel;
b) protective measures for these risks;
c) verification of the safe state of the probe assembly after repair.

to
be

Instructions for service personnel do not need to be supplied to the RESPONSIBLE BODY, but

should be made available to service personnel.

Conformity is checked by inspection.
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7 Protection against electric shock

71 General

Protection against electric shock shall be maintained in NORMAL CONDITION and in SINGLE FAULT
CONDITION. ACCESSIBLE parts of probe assemblies shall not be HAZARDOUS LIVE (see 7.3).

If it is not feasible for operating reasons to prevent the following parts from being both
ACCESSIBLE and HAZARDOUS LIVE, they are permitted to be ACCESSIBLE to the OPERATOR during
NORMAL USE while they are HAZARDOUS LIVE:

a) |parts intended to be replaced by the OPERATOR (for example, fuses) and which nray|be
HAZARDOUS LIVE during replacement, but only if they have warning markings in aceardance
with 6.2;

b) [PROBE TIPS, provided that they meet the requirements of 7.4.3;
c) lunmated CONNECTORS as specified in 7.4.2.4 1).

Cohformity is checked by the determination of 7.2 and the measurements of 7.3, followed| by
the|inspection and tests of 7.4 to 7.7.

7.2 Determination of ACCESSIBLE parts
7.211 General

Unless obvious, determination of whether a part is ACCESSIBLE is made as specified in 7.2.2
ang 7.2.3. Test fingers (see Figure B.1 and Figure B¢2\of Annex B) and pins are applied withjout
forge. Parts are considered to be ACCESSIBLE if they.cdn be touched with any part of a test finger
or pin, or if they could be touched in the absence of a covering which is not considered to
prdvide suitable insulation (see 7.7.2).

If ih NORMAL USE an OPERATOR is intendedto perform any actions (with or without a TooL) that
coyld increase the accessibility of parts, such actions are taken before performing [the
exgminations of 7.2.2 and 7.2.3.

NOTE Examples of such actions include:
a) |removing covers;

b) |adjusting controls;

c) |replacing consumablematerials;

d) |removing or installing parts and supplied accessories.

Figure 7 givesymethods for determination of ACCESSIBLE parts of probe assemblies.

7.212 Examination

The jointed test finger (see Figure B.2) is applied in every possible position without force. The
test is applied to all outer surfaces.
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3 4 5
—r_ |7 ﬂ:}]ﬂ]]ﬂ]]]j: i Tees—c—eega L [T |
IEC

Key
1 accessory PROBE TIP 4 CONNECTOR
2 PROBE TIP 5 CONNECTOR to equipment
3 hand-held area of probe body
Figure 7 a) — Parts of a probe assembly
Key

1 [FONNECTOR
F Jointed test finger (see Figure B.2)
Figure 7 b) — Fully mated probe assembly (see 7.4.2.2)
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IEC

Key
F Jointed test finger (see Figure B.2)

H potentially HAZARDOUS LIVE part

Connecting parts are partially mated so as just to make electrical contact while allowing maximum-access to the jtest
fingpr.

Notg¢ the two possible positions of the test finger.

Figure 7 c) — Partially mated probe assemblies (see 7.4.2:3)

Key]
F Jointed test finger (see-Figure-B-#Figure B.2)
H potentially HAZARDOUS LIVE part

Notg¢ the two possible positions of the test finger.

Figure 7 d) — Unmated parts of a probe assembly (see 7.4.2.4)

Figure7 — Methods for determination of ACCESSIBLE parts{see 6-2}
arcforreligos teste of [ooe B/ 00

7.2L3 Openings for pre-set controls

A metal test pin 3 mm in diameter is inserted through holes intended to give access to pre4set
controls which require the use of a screwdriver or other TOOL. The test pin is applied in every
possible direction through the hole. Penetration shall not exceed three times the distance from
the ENCLOSURE surface to the control shaft or 100 mm, whichever is smaller.

7.3 Limit values for ACCESSIBLE parts
7.3.1 General

Except as permitted in 7.1, the voltage between an ACCESSIBLE part and earth, or between any
two ACCESSIBLE parts on the same probe assembly, shall not exceed the levels of 7.3.2 in
NORMAL CONDITION or of 7.3.3 in SINGLE FAULT CONDITION.

Outer conductors (shields) of probe assemblies, intended to be floating, are considered to be
held at the same voltage as the PROBE TIP.
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The ACCESSIBLE voltage shall be measured (see 7.3.4). If the voltage is below the levels of
7.3.2 a) or 7.3.3 a) as applicable, the touch current and the capacitance need not be measured.
If the voltage exceeds that level, the touch current and the capacitance shall be measured. For
high frequencies test probes RATED for frequencies above 100 kHz, the alternative method of

7.3

.4.3 can also be used.

Conformity is checked by inspection and as specified in 7.3.2, 7.3.3 and 7.3.4.

7.3

Vo
7.3

a)

c)

7.3,

In
LIV

.2 Levels in NORMAL CONDITION

.2 b) or 7.3.2 c) are exceeded at the same time.

The AC voltage level is 30 V RMS or 42,4 V peak, and the DC voltage level is'60 V.
probe assemblies intended for use in WET LOCATIONS, the AC voltage level is 16’V RMS
22,6 V peak, and the DC voltage level is 35 V.

The touch current levels are:

1) 0,5 mA RMS for sinusoidal waveforms, 0,7 mA peak for non-sinusoidal waveforms
mixed frequencies, or 2 mA DC, when measured with theJmeasuring circuit
Figure A.1. If the frequency does not exceed 100 Hz, the measuring circuit of Figure

for use in WET LOCATIONS.

2) 70 mA RMS when measured with measuring circuit” of Figure A.3. This relates
possible burns at frequencies above 100 kHz.

The levels of capacitive charge or energy are:

1) 45 uC charge for voltages up to 15 kV peak{or 15 kV DC. Line A of Figure 8 shows
capacitance versus voltage for cases where the charge is 45 uC.

2) 350 mdJ stored energy for voltages aboyve 15 kV peak or 15 kV DC.
3 Levels in SINGLE FAULT CONDITION

INGLE FAULT CONDITION, voltages-above the levels of 7.3.3 a) are deemed to be HAZARD(
E if any of the levels of 7.3.3 b)\er 7.3.3 c) are exceeded at the same time.

The AC voltage level is260-V RMS or 70,7 V peak, and the DC voltage level is 120 V.
probe assemblies intended for use in WET LOCATIONS, the AC voltage level is 33 V RMS
46,7 V peak, and the DC voltage level is 70 V.

The touch curreft levels are:

1) 3,5 mA RMS' for sinusoidal waveforms, 5 mA peak for non-sinusoidal waveforms
mixed~frequencies, or 15 mA DC, when measured with the measuring circuit
Figure*A.1. If the frequency does not exceed 100 Hz, the measuring circuit of Figure

for use in WET LOCATIONS.

of

For
or

or
of
A.2

can be used. The measuring circuit of Figure A.5 is used for probe assemblies intended

to

the

us

For
or

or
of
A.2

cansbe used. The measuring circuit of Figure A.5 is used for probe assemblies intended

c)

22 500 mA BMS when measured with the mpaaning circuit of Figllrn A3 _This relates

to

7

possible burns at frequencies above 100 kHz.
The capacitance level is line B of Figure 8.
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A = NORMAL CONDITION
B = SINGLE FAULT CONDITION

Figure 8 — Capacitance level versus voltage in NORMAL CONDITION
and SINGLE FAULT CONDITION (see 7.3.2 ¢) and 7.3.3 c))
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4 Measurement of voltage and touch current

4.1 General

Measurement of voltage and touch current on ACCESSIBLE parts of probe assemblies is carried

out

with metal foil wrapped around each of the following parts, individually:

a) the probe body;
b) hand-held or hand-manipulated parts of each CONNECTOR;
150 mm £ 20 mm of the PROBE WIRE or the maximum length of the cable whichever is

c)

d)

Theé highest RATED voltage to earth is applied between the PROBE TiP (1) and the)earth. ]
voltage is measured between the foil and the earth. If necessary, the measurement circu

cor

and the earth (see Figure 9 and Figure 10).

Key

1 PROBETIP

SHOTTET;
other hand-held or hand-manipulated parts.

nected in turn (2a, then 2b, and then 2c of Figure 9) between each of the fgil-wrapped itg

T

| : | SEIRIE—

" ——— T
1

/

w
'SR
w

IEC

[he
t is
ms

2 measurement)lof voltage or touch current (see Annex A for applicable measuring circuits for touch curfent

measurements)
Pa conngction to metal foil tightly wrapped around parts intended to be hand-held or hand-manipulated

Pb<.connection to metal foil tightly wrapped around the CONNECTOR

c connection to metal foil tightly wrapped around the cable

Maximum highest RATED voltage with connection to internal conductor of the PROBE WIRE

4 not connected to test or measuring equipment

Figure 9 — Voltage and touch current measurement
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p——

| DR |

2
T
= IEC
Key
1 PROBE TIP of the REFERENCE CONNECTOR

2 measurement of voltage or touch current (see Annex A for applicable measuring cireuits”for touch curfent
measurements)

3 Maximum highest RATED voltage for the REFERENCE CONNECTOR

Figure 10 — Voltage and touch current measurement for the(REFERENCE CONNECTOR

7.314.2 Probe assemblies with floating outer conductors

For probe assemblies where the outer conductor (shield). connection may be intended to| be
flogting, the test is also performed between the outer,.conductor PROBE TIP (Figure 11, item 5)
ang the earth (see Figure 11).

The touch current is determined by using the applicable measuring circuit of Annex A.
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measurement of voltage or current (see Annex A for applicable measuring circuits for touch cur

measurements)

Pa  connection to metal foil tightly wrapped around parts intended to/be*hand-held or hand-manipulated
Pb  connection to metal foil tightly wrapped around the CONNECTOR
Pc  connection to metal foil tightly wrapped around the cable

Maximum highest RATED voltage with connection to outer cofductor PROBE TIP

hot connected to test or measuring equipment

h floating PROBE TIP connected to the shield or outer‘conductor of the PROBE WIRE

Figure 11 — Voltage and touch current measurement with shielded test probe

14.3 High frequency test probes

case of test probes RATED for-frequencies above 100 kHz, with floating outer condug
ield), the maximum allowable-voltage between the shield and ACCESSIBLE parts of the pr
rte-to-be is determined toravoid electrical burns. The touch current-shall-be is measure(
whole frequency range-and at maximum voltage in each frequency range.

b measurements'are made (see Figure 11):

between the-shield and the foil around the probe body (Figure 11, item 2a), and
between the shield and the foil around the coaxial CONNECTOR (Figure 11, item 2b), and

between the shield and the foil around the PROBE WIRE (Figure 11, item 2c).

rent

ctor
bbe
i in

As

The capacitance Cs (measured capacitance between the shield and the foil) together with the
circuit from Figure A.3 creates the impedance shown in Figure A.4. The variable parameters of
this impedance are the-capaeity capacitance Cs and the frequency (R1, C1 and R2 are fixed).
Through the means of these two parameters and with regard to electrical burns, the maximum
allowable voltage for the test probe can be calculated, for example for an allowable touch
current of 70 mA (i.e. 35 V over R2) as shown in Figure 12 for some values of the capacitance

Cs.

The maximum voltage for each frequency can then be calculated.
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NOTE In practice for the calculation with frequencies above 100 kHz, the values of R1 and C1
can be ignored.

>
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S, i | \"T...
"""--....,_h‘_ o | ""--i,_ ;
10 -
0,1 1 10 100
MHz
EC
Key
= 10 pF between probe (shield)\and foil
= 2 pF between probe (shield) and foil
=#T 50 pF between pfobe (shield) and foil
== 100 pF between probe (shield) and foil
Figare 12 — Maximum test probe input voltage for 70 mA touch current
7.1 Means of protection against electric shock
7.4.1 General

CONNECTORS shall meet the requirements of 7.4.2.
PROBE TIPS shall meet the requirements of 7.4.3.

All other ACCESSIBLE parts of probe assemblies shall be prevented from becoming HAZARDOUS
LIVE in both NORMAL CONDITION and SINGLE FAULT CONDITION by one or more of the following
means:

A) BASIC INSULATION plus impedance (see 7.4.4);

B) PROTECTIVE IMPEDANCE (see 7.4.5);

C) DOUBLE INSULATION, consisting of BASIC INSULATION plus SUPPLEMENTARY INSULATION (see
7.4.6);
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D)

REINFORCED INSULATION (see 7.4.6).

NOTE The PROBE WIRE is considered to be hand-held. See also Clause 12 for requirements pertaining to the PROBE
WIRE.

Conformity is checked by inspection and as specified in 7.4.2 to 7.4.6, as applicable.

7.4

7.4

.2 CONNECTORS

2.1 General

Ins

apf
ang

Ins
har
dis
pro
me
CcO
add

An
up

Co

7.4,2.2 CONNECTORS in fully mated position

A)

Co
(se

7.4.2.3 CONNECTORS in partially mated position

Ac
HAZ

Co

idiiUlI, AUCUESSIBLE pdlib dlluI OFAUINGOS fUI CUNNEUTURS Uf pIUIUU dbbb‘lllbiicb bild“ IIICUi
licable requirements of 7.4.2.2 to 7.4.2.4. When a CONNECTOR is intended to mate-y
ther CONNECTOR or a TERMINAL having different RATINGS, the lower RATING applies: ﬂ

ulation covers or sleeves over CONNECTORS which are intended to be-hahd-held
d-manipulated by the OPERATOR during measurement or test, and which can ple removed
blaced by the OPERATOR without the use of a TOOL, are not considered to prqvide the requi
tection against electric shock except when they are needed for cemhection to test

INECTORS. For example, retractable insulation sleeves are pgt\cConsidered to pro
quate protection.

nex E provides information regarding the recommended<dimensions of 4 mm CONNECT(
to 1 000 V.

hformity is checked by inspection.

or measurement equipment and which are not intended to be hand-held during
measurement operation shall be ins@fated from HAZARDOUS LIVE parts by BASIC INSULATI(

ACCESSIBLE parts of CONNECTORS which are used for any other purpose or which

HAZARDOUS LIVE parts by DOUBLE INSULATION Or REINFORCED INSULATION.

nformity is checked by the determination of ACCESSIBLE parts as specified in
e Figure 7 b) and as specified in 7.4.6 for BASIC INSULATION and REINFORCED INSULATION.

ARDOUS LIVE parts by BASIC INSULATION.

the
vith

or
or
red
or

psurement equipment that is equipped with TERMINALS which cannot/accept fully shrouded

ide

RS

ACCESSIBLE parts of CONNECTORS used anly for connecting the probe assembly to the fest

the
N.

are

intended to be hand-held during the measurement operation shall be insulated frlom

7.2

CESSIBLE parts of CONNECTORS in partially mated-cendition position shall be insulated flom

7.2

(sel

7.4

hformity is checked by the determination of ACCESSIBLE parts as specified in

e Figure 7 ¢) and as specified in 7 4 6 for BASIC INSUI ATION

2.4 CONNECTORS in unmated position

When RATED voltages-te-earth are applied to other CONNECTORS or to PROBE TIPS of the probe
assembly, the following requirements apply to CONNECTORS in unmated position.



This statement is used when checking conformity of CONNECTORS or TERMINALS with different RATINGS connected in fully mated position or in partially mated position.
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1) |ACCESS parts of locking-type or screw-held-type CONNECTORS in unmated positi
inclu CONNECTORS which do not require the use of a TOOL for unlocking or unscrew
ar @ mitted to be HAZARDOUS LIVE.

35

ing

formity is checked by inspection.

2) AcCCESSIBLE parts of unmated integrated TERMINALS of STACKABLE CONNECTORS shall
insulated from HAZARDOUS LIVE parts by BASIC INSULATION.

Conformity is checked by the determination of ACCESSIBLE parts as specified in
(see Figure 7 d) for the part defined by key 1 of Figure 1 and measurement of
CLEARANCES as specified in 7.5.2 for BASIC INSULATION.

be

7.2
the

3) ACCESSIBLE parts of other unmated CONNECTORS shall be insulated from HAZARDOUS LIVE
parts by PROTECTIVE IMPEDANCE (see 7.4.5) or SPACINGS meeting the requirements of a) and

b) below.

a) For CONNECTORS with a voltage RATING up to 20 kV 25, the CLEARANCE shall be at le
the applicable value of Table 2.

ast


CLEARANCES for CONNECTORS in unmated position are recalculated (see Annex G for details of the calculation) and extended to 20 kV, in particular for probe assemblies used with equipment in the scope of IEC 61010-2-034.
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Table 2 — CLEARANCES for unmated CONNECTORS

Maximum voltage applied CLEARANCE
to the conductive parts of
the CONNECTORS AC RMS DC
V mm mm
600 0,8 0,8
1000 1,0 0,8
1500 2,0 1,1
Z 000 3.2 R3]
3000 6,4 3,5
5000 13 8,3
10 000 30 20
15 000 48 32
20 000 67 44
For maximum voltages above 30 V AC RMS or 60 V DC up to 600 V, GtEARANCES
are 0,8 mm.
Linear interpolation is allowed above 600 V.
NOTE See Annex G.

For CONNECTORS with a RATING above 20 kV, thé )CLEARANCE shall be at least the|D,
value of Table 5 with U,, equal to 1,25 timest{ie peak value of the RATED voltage ($ee
7.5.2.3.2).

If the probe assembly is RATED to operaterat an altitude greater than 2 000 m, the vdlue
of the CLEARANCE shall be multiplied by the applicable factor of Table 3.

Conformity is checked by one of the‘following tests:

i) the determination of ACCESSIBLE parts as specified in 7.2 (see Figure 7 d)) and [the
measurement of the CLEARANCE, or

ii) the AC voltage test.of ¥.6.5.1 or the DC voltage test of 7.6.5.2 for probe assemblies
stressed only by DG with a duration of at least 5 s, or the impulse voltage tesf of
7.6.5.3, using tkeytest voltage of Table 11 for the required CLEARANCE. 26

Correction factors of Table 12 are applicable to the values of the test voltages|for
CLEARANGES given in Table 11.

b) The CREEPAGE DISTANCE values shall be at least the applicable CLEARANCE values defiped
ina). 2%

Confoymity is checked by determination of ACCESSIBLE parts as specified in (7.2
(see Figure 7 d)) and measurement of the CREEPAGE DISTANCE.

7.4|.3 PROBE TIPS

7.4.3.1 General
PROBE TIPS that can become HAZARDOUS LIVE during NORMAL USE (see also 7.1 b)) shall meet
the requirements of one of the following subclauses, 7.4.3.2 (if protection by a PROTECTIVE

FINGERGUARD), 7.4.3.3 (if protection by distance) or 7.4.3.4 (if protection by tactile indicator). In
addition, IP 2X PROBE TIPS with retractable sleeve shall meet the requirements of 7.4.3.5.

PROBE TIPS that can be used as CONNECTORS shall also meet the requirements of 7.4.3.6.

NOTE See Clause 13 for additional requirements for the exposed conductive parts of PROBE TIPS.



Checking CLEARANCES by voltage is always an alternative.

Actually, a CONNECTOR in unmated position is not subjected to a permanent voltage which constrains it. CREEPAGE DISTANCES are specified to the same values as CLEARANCES although it is not necessary, but to avoid any question from the reader.
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SPRING-LOADED CLIPS and similar probes that are intended to pierce the insulation of a wire to
touch the conductor for measuring voltage purposes shall not have a voltage RATING above the
levels of 7.3.2 a).

Conformity is checked by inspection and measurement.

7.4.3.2  Protection by a PROTECTIVE FINGERGUARD

If a conductive part of a PROBE TIP can become HAZARDOUS LIVE, or if the end of a PROBE TIP can
touch a HAZARDOUS LIVE conductor, a PROTECTIVE FINGERGUARD shall be fitted to reduce the risk
of {OUChINg an eXposed-corductve part of the PROBE T1P, and to provide an dication of the
lim[t beyond which it may be hazardous to touch the probe-bedy ENCLOSURE during use:

SPACINGS between-the-HAzZARDOUS LIVE-part-of the PROBE TIP and the hand-held side of fthe

PROTECTIVE FINGERGUARD shall be those specified for REINFORCED INSULATION.

The¢ height of the PROTECTIVE FINGERGUARD from the side where the fingers.are intended to| be
applied shall be at least 2 mm.

levels of 7.3.2 a) shall extend across at least 80 % of the sides Where the fingers are intengled

Th} PROTECTIVE FINGERGUARD of probe assemblies which have a‘\voltage RATING above [the
to be applied.

Figure 13 gives examples of probe assemblies with a PROTECTIVE FINGERGUARD and indicates
applicable SPACINGS.

1 2 _Lr—l_r/5

; W

—

4
IEC
Key
1 | PROBE TIP 4 hand-held area of probe body
2 | CREEPAGE DISTANCE (along(surface) 5 PROTECTIVE FINGERGUARD

3 | CLEARANCE-{in-air}

Figure 13 a) — Probe assembly for direct electrical connection

1 5 2 3
—
4 IEC
Key
1 PROBE TIP (insulated) 4 CLEARANCE
2  PROTECTIVE FINGERGUARD 5 CREEPAGE DISTANCE (along surface)

3 hand-held area of probe body

Figure 13 b) — Type F probe assembly for non-contact measurement

Figure 13 — Protection by a PROTECTIVE FINGERGUARD
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7.4.3.3 Protection by distance

SPRING-LOADED CLIPS RATED for voltages—to—earth up to 1 kV are acceptable without a
PROTECTIVE FINGERGUARD provided that:

a) actuation of the spring-loaded mechanism prevents the OPERATOR from touching a
HAZARDOUS LIVE part; and

b) the SPACINGS between the PROBE TIP and the nearest surface which the OPERATOR needs to
touch to actuate the mechanism are increased by an additional protective distance of
45 mm.

Figbre 14 gives an example of a probe assembly protected by distance and indicates applicalble
SPACINGS.

(T/{hﬂﬂﬂﬂ |

5

IEC

Key
1 | PROBE TIP 4 actuating parts

2 | GLEARANGE and-CREERPAGE DISTANGE SPACINGS as 5 hand-held area of the probe assembly
specified in 7.5

3 | additional protective distance

Figure 14 — Protection by distance

7.4,3.4 Protection by tactile indicator

SPRING-LOADED CLIPS RATED for MEASUREMENT CATEGORY Il or without MEASUREMENT CATEGQRY
forfmaximum 300 V which require finger pressure at about 90° to the axis of the clip pre
acdeptable without a PROFECTIVE FINGERGUARD, provided that there is a tactile indicatof to
indjcate the limit of safe aceess for the OPERATOR.

EXAMPLE Figure 15 gives an example of a SPRING-LOADED CLIP with a tactile indicator.
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Key

tactile indicator 3

metal jaws

7.4.3.5 IP2X PROBE TIPS with retractable sleeve

IP2
HA
ret
PR(

X probe assemblies are probe assemblies with an IP2X
YARDOUS LIVE parts of the PROBE TIP with an IP2X degree

actable sleeve from being ACCESSIBLE. In non-operatiggb
BE TIP. The sleeve can be retracted voluntarily by pressing

insulated metal jaws

Figure 15 — Protection by tactile indicator

N -
Q‘b
N
ction of the PROBE
otection are prevented b

sition, the sleeve covers
on a trigger or by applyin

strength force exceeding the value as set out in Table 6(of IEC 60529:1989. When the sle

is retracted, the OPERATOR's hand holds onto the pro Qbody.

EXA

QO

MPLE Figure 16 gives an example of probe assembly%g an IP2X PROBE TIP.

1?1

IEC

3
Key Q-
1 |PROBE leq 3 trigger
2 retrac@e sleeve 4  PROTECTIVE FINGERGUARD

\<</Q

=

P.
y a
the

0 a
Eve

Figure 16 — Example of probe assembly with IP2X PROBE TIP

IP2X PROBE TIPS with retractable sleeve do not provide particular protection against risk of short

circuits.

The conductive parts of PROBE TIPS of IP2X probe assemblies shall not be ACCESSIBLE when the

sleeve is in the non-operative position.

Conformity is checked by determination of the ACCESSIBLE parts when performing the test from

IEC 60529:1989, 12.2. 28


Conformity of IP2X PROBE TIPS above 1 000 V AC and 1 500 V DC is different from conformity given by Subclause 12.3.2 of IEC 60529. Main protection is ensured by protective FINGERGUARD or distance.
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7.4.3.6 PROBE TIPS used as CONNECTORS

PROBE TIPS which can be used as CONNECTORS and are intended to be connected to specified
accessories (for example to a SPRING-LOADED CLIP) shall, in combination with those accessories,
also meet the requirements for CONNECTORS in fully mated position (see 7.4.2.2) and partially
mated position (see 7.4.2.3).

7.4.4 Impedance

Impedance used as an additional means of protection in conjunction with BASIC INSULATION shall
meget_all the fnlln\A/ing requirements:

a) |it shall limit the current or voltage to not more than the applicable levels of 7.3.3;
b) |it shall be RATED for the WORKING VOLTAGE and for the amount of power that it will ‘dissipate;
C) |SPACINGS between terminations of the impedance shall meet the applicable requirements of
7.5 for BASIC INSULATION.

Conformity is checked by inspection, by measuring the voltage or currept to confirm that they
do|not exceed the levels of 7.3.3, and by measuring—GLEARANGE-aRe€—CREERPAGEDISTANGCE
SPACINGS as specified in 7.5.

7.4.5 PROTECTIVE IMPEDANCE

A BROTECTIVE IMPEDANCE shall limit the current or voltage.to the levels of 7.3.2 in NORMAL
CONDITION and to the levels of 7.3.3 in SINGLE FAULT CONDITION (see also 5.4.2.2).

Insplation between the terminations of the PROTEGTIVE IMPEDANCE shall meet the requiremgnts
of 7.4.6 for-boUBLEINSULATION-6Ff REINFORCED INSULATION.

A AROTECTIVE IMPEDANCE shall be one or more€ of the following:

a) |an appropriate single component which shall be constructed, selected and tested so tlhat
safety and reliability for protection~against electric shock is-assured ensured. In particular,
the component shall be:

1) RATED for twice the WORKING VOLTAGE;

2) if a resistor, RATED (for'twice the power dissipation for the WORKING VOLTAGE;
3) if a capacitor, RATED for the maximum transient overvoltage;

b) [a combination of components.

When a combination of components is used, the SPACINGS shall take into account fthe
WORKING ¥OLTAGE across each insulation.

A PROTEECIIVE IMPEDANCE shall not be a single electronic device that employs electron
conduction in a vacuum, gas or semiconductor.

Conformity is checked by inspection, by measuring the current or voltage to confirm that they
do not exceed the applicable levels of 7.3 and by measuring SPACINGS as specified in 7.5.
Conformity of a single component is checked by inspection of its RATINGS.

7.4.6 BASIC INSULATION, SUPPLEMENTARY INSULATION, DOUBLE INSULATION and REINFORCED
INSULATION

SPACINGS and solid insulation forming BASIC INSULATION, SUPPLEMENTARY INSULATION or
REINFORCED INSULATION between ACCESSIBLE parts and HAZARDOUS LIVE parts shall meet the
applicable requirements of 7.5.

DOUBLE INSULATION is—cemprised composed of BASIC INSULATION and SUPPLEMENTARY
INSULATION, each of which shall meet the applicable requirements of 7.5.
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Conformity is checked as specified in 7.5.

7.5 Insulation requirements

7.51 The nature of insulation

Mepsuring circuits are subjected to WORKING VOLTAGES and transient stresses)from the cirguit
to which they are connected during measurement or test. When the measuring circuit is uged
to measure mains supplies or circuits directly connected to them, the transient stresses can|be
estimated by the location within the installation at which the measurement’is performed. When
thel measuring circuit is used to measure any other electrical signal,~the transient stresges
shquld be considered by the OPERATOR to ensure that they do not exeeed the capabilities of the
prabe assembly.

The requirements for insulation depend on:

a) |the required level of insulation (BASIC INSULATION, SUPPLEMENTARY INSULATION, | or
REINFORCED INSULATION);

b) [the maximum transient overvoltage that may.appear on the circuit, either as a result of| an
external event (such as a lightning strike ‘or’a switching transient), or as the result of fthe
operation of the probe assembly;

c) [the WORKING VOLTAGE;
d) |the POLLUTION DEGREE of the micig@¢énvironment;

e) |insulation between circuits and ACCESSIBLE parts (see 7.2) or between separate circyits
consists of SPACINGS, solidvinsulation, or a combination of SPACINGS and solid insulation

SPACINGS are a,combination of CLEARANCES and CREEPAGE DISTANCES, which are specified in
7.5.2 and 7.5,3:s0 as to withstand the voltages that appear on the system for which the probe
asgembly is<intended. Also, they are selected to take account of the intended environmental

cornditions\and any protective devices fitted within the probe assembly or required by fthe
mapufacturer's instructions.

7.5.2 CLEARANCES
7.5.2.1 General

CLEARANCES are specified to withstand the maximum transient overvoltage that can be present
on the circuit to which the probe assembly can be connected in NORMAL USE. If transient
overvoltages cannot occur, CLEARANCES are based on the WORKING VOLTAGE.

The values for CLEARANCES given in Table 4 and Table 5 are based on absolute inhomogeneous
field conditions. Reduced CLEARANCES may apply to constructions which are shaped in a way
to create a more homogeneous condition, because the dielectric strength of an air gap is
dependent on the shape of the electric field within the gap, as well as on the width of the gap.
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No particular value can be specified for a reduced CLEARANCE for these more homogeneous
constructions, but it can be tested by a voltage test (see 7.6). CLEARANCES which meet the
values of Table 4 and Table 5 will meet the requirements for any construction and need not be
tested by a voltage test, but can be checked by measurement alone.

If the probe assembly is RATED to operate at an altitude greater than 2 000 m, the values for
CLEARANCES are multiplied by the applicable factor of Table 3.

Table 3 — Multiplication factors for CLEARANCES of probe assembly RATED
for operation at altitudes up to 5 000 m

tr-gH-cases For BASIC INSULATION, SUPPLEMENTARY INSULATION andREINFORCED INSULATION,

mir
0,8

Se

CLE

ME
arg

Co
€of

7.5

CLE

Spe

RATED operating altitude Multiplication factor
m
Up to 2 000 1,00
2001 to 3 000 1,14
3001 to 4 000 1,29
4 001 to 5000 1,48

imum CLEARANCE value for POLLUTION DEGREE 2 is 0,2 mm._and for POLLUTION DEGREE ]
mm.

e Annex C for details of how to measure CLEARANGES.

ARANCES for CONNECTORS are defined in 7.4.2)CLEARANCES for probe assemblies RATED
\SUREMENT CATEGORIES are defined in 7.5.242] and CLEARANCES for probe assemblies wh
not RATED for MEASUREMENT CATEGORIESare defined in 7.5.2.3.

hformity is checked

strueneﬂﬂb%theuve#ageafeskeﬁé—éasspecmedln 7424 7522and7523

and1V

ARANCES for probgtassemblies—ef RATED for MEASUREMENT CATEGORIES—H—H—and1V/
cified in Table 4-

2.2 CLEARANCES for probe assemblies-of RATED for MEASUREMENT CATEGORIES-H,-IH

the

for
ich

are
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Table 4 — CLEARANCES for probe assemblies RATED for MEASUREMENT CATEGORIES

Nominal AC RMS CLEARANCE
line-to-neutral or
DC voltage of mm
mains-to-which-the BASIC INS o
probe-assembly is ASIC INSULATION
designed-to be and SUPPLEMENTARY INSULATION REINFORCED INSULATION
connected being
measured MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT
v CATEGORY |l CATEGORY Ill | CATEGORY IV CATEGORY Il CATEGORY Illl | CATEGORY IV
<50 0,04 0,10 0,50 0,10 0,32 1,4
> 50 <100 0,10 0,50 1,5 0,32 1,4 3,0
> 100 < 150 0,50 1,5 3,0 1,4 3,0 6,0
> 150 < 300 1,5 3,0 5,5 3,0 6,0 10,4
> 300 < 600 3,0 5,5 8,0 6,0 10,4 15,0
> 600 < 1 000 5,5 8,0 14,0 10,4 15,0 23,9
41000 <1500 8,0 11,0 18,0 16,0 22 36
31500 <2000 14,0 18,0 22,0 28,0 36 44
3 2 000 < 3 000 18,0 22,0 25,0 36 44 50
Copformity-is-checked-by-inspection-and-measurement-ofby-the- ACvoltage-test-of 6-6-5-1With
aduration-of atleast 5 s orthe impulse voltage test of 6.6.5.3, orfor probe assemblies stressed
onlh, bvde tho 1 min d e voltacge test of 6 6 5 2 arthe imnulse voltage test of 6 6 5 33 1ding
only-by-d-6—the—1-min-d-c—voltage-test-0f-6-6-5-2.0/the-impulse-voltage-test-0f-6-6-5-3—uging
theltestvoltage-of-Table-10-forthe required-CLEARANGE:
Copformity is checked by inspection and measurement, or by the AC voltage test of 7.6.5.1 or
thel DC voltage test of 7.6.5.2 for probe @ssemblies stressed only by DC with a duration of at
lealst 5's, or the impulse voltage test;8f 7.6.5.3, using the test voltage of Table 11 for [the
required CLEARANCE.
7.5.2.3 CLEARANCES for probe assemblies which are not RATED for MEASUREMENT
CATEGORIES-H;Hi~eF 1V
7.5(2.3.1 General
CLEARANCES for probe assemblies which are not RATED for MEASUREMENT CATEGORIES—H+H
o\ are calculated’according to 7.5.2.3.2.
If they havé either one of the following characteristics in a) or b), CLEARANCES are determined
acqording-to 7.5.2.3.3, and the larger of the two CLEARANCES is the required CLEARANCE:
a) |the/WORKING VOLTAGE includes a recurring peak voltage that may include a perigdic

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

b) the WORKING VOLTAGE has a frequency above 30 kHz.

7.5.2.3.2 CLEARANCE calcu

lation

CLEARANCES for BASIC INSULATION and SUPPLEMENTARY INSULATION are determined from the

following formula:

where

Dg| = D4+ F x(Dy - D4)

Dg, is the CLEARANCE to determine;
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F

CLH

Co
ad

by
tes|

Co

is a factor, determined from one of the equations:

F =(1,25x%xU,/U,) - 0,25 if U, /U, > 0,2;

F =0 if U,/Uy, =0,2;

where

U, =U, + Uy

U,, =the maximum peak value of the WORKING VOLTAGE;

U, = the maximum additional transient overvoltage;

and D, are values taken from Table 5 for U,,:

where

D, represents the CLEARANCE that would be applicable to a transient overygltage with
shape of a 1,2 x 50 ys impulse;

without any transient overvoltage.

EARANCES for REINFORCED INSULATION are twice the values for BASIC INSULATION.

[ voltage from Table 11 for the required CLEARANCE.

(rection factors of Table 12 are applicable to the'values of test voltages.

the

D, represents the CLEARANCE that would be applicable to the peak)WORKING VOLTAGE

nformity is checked by inspection and measurement, or by'the AC voltage test of 7.6.5.1 with
uration of at least 5 s, or the DC voltage test of 7.6.5.2 for' probe assemblies stressed dnly
PDC with a duration of at least 5 s, or the impulse voltage-test of 7.6.5.3, using the applicable
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Table 5 — CLEARANCE values for the calculation of 7.5.2.3.2 29

NO7

CLE

Mva;(lit?;em CLEARANCE Mvaoxlitr:;em CLEARANCE
u, D, D, u, D, D,
\% mm mm Vv mm mm
14,1 to 266 0,010 0,010 4 000 2793 3,00 6,05 3,80
283 0,010 6,643 0,010 4 530 3,53 729 4,80
330 0,010 9:620 0,010 5 660 4,92 4,99 10.1 7,15
354 0,043 0,012 | 6,025 0,013 6 000 537 5,50 40,8 7,90
453 0,027 0,030 | 65052 0,030 7 070 6,86 6,84 43:4 9,55
500 0,036 0,040 | 6,074 0,040 8 000 8,25 8,00 45,2 11,0
566 0,052 0,053 | 0540 0,053 8910 9,69 9,37 172 12\9
707 0,081 0,20 0,097 11 300 42,9 13,0 22.8\17,7
800 05099 0,10 0,29 0,13 14 100 46,7 16,8 2975 23,2
891 0,12 044 0,19 17 700 21,8 38,5 29,9
1130 019 0,22 0,83 0,36 22 600 29:0.29,2 54,2 39,2
1410 0,38 0,43 427 0,66 28 300 ¥78 37,6 6657 51,3
1 500 0;45 0,50 446 0,76 35400 49:1 50,8 86,7 66,9
1770 0,75 0,77 1,79 1,04 45 300 65,5 68,0 116 89,2
2 260 1,25 1,26 2,58 1,55 56600 85,0 450 115
2 500 445 1,50 3,00 1,80 70 700 10 111 195 148
2 830 474 1,83 364 2,2 89 100 145 148 255 190
3 540 244 2,54 504 348 100 000 465170 290 215
Linear interpolation is allowed

[E The following is an example calculation:

ARANGE Dy, for REINFORCED INSUEATION for a WORKING VOLTAGE with peak value of 3 500 V and an additi

trankient voltage of 4 500 V (thisscan be expected within an electronic switching-circuit):

Maximum voltage U,=Y,, + U, =3500 +4 500 =28000V
u,u,=3500/8000=0,44>0,2
Valyes derived-from Table 5 at 8 000 V:
—+ 825 hmD, =
D58 —D,=462-mm

thus F = (1,25 x U,/ U_) - 0,25 = (1,25 x 3 500 / 8 000) - 0,25 = 0,297

CLEARANGE =D, —+F>AD, —D. )= 8,25+ 0,207 % (15,2

D, =8,00 mm, D, =11,0 mm

Dg, =D, + Fx (D, - D,) = 8,00 + 0,297 x (11,0 - 8,00) = 8,00 + 0,89 = 8,89 mm

For REINFORCED INSULATION the value is doubled—CLEARANCE =20.6-mm DRI = DBI x 2=17,8 mm.

7.5

.2.3.3

WORKING VOLTAGES with frequencies above 30 kHz, or both

IEC 61010-031:2022 CMV © IEC 2022

nal

CLEARANCES for probe assemblies subjected to recurring peak voltages, or

CLEARANCES for BASIC INSULATION and SUPPLEMENTARY INSULATION for probe assemblies
subjected to recurring peak voltages with frequencies not exceeding 30 kHz shall meet the


Values of Table 5 are recalculated according to IEC 60664-1:2020, Table F.2 for D1 and Table F.8 for D2 with extrapolation above 50 kV, in condition of inhomogeneous fields.
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values of the second column of Table 6, using the recurring peak voltage as the index (see
Figure 17 for an example of a recurring peak voltage).

NOTE In most practical recurring waveforms, the fundamental frequency has a substantially higher amplitude than
the harmonics. Therefore, the fundamental frequency is used for determining whether the frequency of the waveform
exceeds 30 kHz. However, the peak amplitude of the waveform, and not the peak amplitude of the fundamental
component of the waveform, is used for determining SPACINGS. For more information, see Clause E.2 of
IEC 60664-4:2005.

Uk

4

IEC

Key
A peak value of recurring voltage

B WORKING VOLTAGE value

Figure 17 — Example of recufring peak voltage

CLEARANCES for BASIC INSULATION and SUPPLEMENTARY INSULATION for probe assemblies that pre
subjjected to WORKING VOLTAGES with frequencies above 30 kHz shall meet the values of the
thind column of Table 6, using the peak valde of the WORKING VOLTAGE as the index.

CLEARANCES for BASIC INSULATION and’SUPPLEMENTARY INSULATION for probe assemblies that
maly be subjected to both recurring“peak voltages and WORKING VOLTAGES with frequendies
abgve 30 kHz shall meet the higher of these requirements.

CLEARANCES for REINFORCED)INSULATION are twice the values for BASIC INSULATION.

Cohformity is checked“by inspection and measurement.
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Table 6 — CLEARANCES for BASIC INSULATION in probe assemblies subjected to
recurring peak voltages or WORKING VOLTAGES with frequencies above 30 kHz

CLEARANCE
Voltage
peak value Frequencies up to Frequencies above
30 kHz 30 kHz
\% mm mm
0 to 330 0,01 0,02
400 0,02 0,04
500 0,04 0,07
600 0,06 0,11
800 0,13 0,26
1000 0,26 0,48
1200 0,42 0,76
1500 0,76 1,1
2 000 1,27 1.8
2 500 1,8 2,6
3000 2,4 3,5
4 000 3,8 5,7
5000 5,7 8
6 000 7,9 10
8 000 11 15
10 000 15,2 20
12 000 19 25
15 000 25 32
20 000 34 44
25000 44 58
30 000 55 72
40 000 77 100
50 000 100
Linear interpolation is allowed.
7.5.3 CREEPAGE DISTANCES
= e Tl = e L
CREEPAGE DISTANCES protect against tracking on the surface OT an insulation, which IS a

long-term phenomenon. Therefore, they cannot be confirmed by voltage testing, but have to be
measured as specified in Annex C.

CREEPAGE DISTANCES for BASIC INSULATION or SUPPLEMENTARY INSULATION for probe assemblies
shall meet the applicable values of Table 7, based on the WORKING VOLTAGE which stresses the
insulation.

Values for REINFORCED INSULATION are twice the values for BASIC INSULATION.

Coatings that meet the requirements of [IEC61010-1:2010, AnnexH and
IEC 61010-1:2010/AMD1:2016, Annex H when applied to the outer surfaces of printed wiring
boards reduce the POLLUTION DEGREE of the coated area to POLLUTION DEGREE 1.
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Conformity is checked by inspection and measurement.

Table 7 — CREEPAGE DISTANCES for BASIC INSULATION or SUPPLEMENTARY INSULATION

CREEPAGE DISTANCE
WOR?EGRVN?IS-TAGE Printed wiring Other insulating material
or DC board material insulating !
POLLUTION DEGREE POLLUTION DEGREE
1 2 1 2 3
- - — - - -
10 0,025 0,04 0,08 0,40 1,00
12,5 0,025 0,04 0,09 0,42 1,05
16 0,025 0,04 0,10 0,45 1,10
20 0,025 0,04 0,11 0,48 1,20
25 0,025 0,04 0,125 0,50 1,25
32 0,025 0,04 0,14 0,53 1,3
40 0,025 0,04 0,16 0,66 1,4
50 0,025 0,04 0,18 0,60 1,5
63 0,040 0,063 0,20 0,63 1,6
80 0,063 0,10 0,22 0,67 1,7
100 0,10 0,16 0,25 0,71 1,8
125 0,16 0,25 0,28 0,75 1,9
160 0,25 0,40 0,32 0,80 2,0
200 0,40 0,63 0,42 1,00 2,5
250 0,56 1,0 0,56 1,25 3,2
320 0,75 1,6 0,75 1,60 4,0
400 1,0 2,0 1,0 2,0 5,0
500 1,3 2,5 1,3 2,5 6,3
630 1,8 3,2 1,8 3,2 8,0
800 2,4 4,0 2,4 4,0 10,0
1000 3,2 5,0 3,2 5,0 12,5
1250 4,2 6,3 4,2 6,3 16
1600 5,6 8,0 5,6 8,0 20
2 000 7,5 10,0 7,5 10,0 25
2 500 10,0 12,5 10,0 12,5 32
3200 12,5 16 12,5 16 40
4 000 16 20 16 20 50
5 000 20 25 20 25 63
6-300 25 32 25 32 80
8 000 32 40 32 40 100
TO 000 70 50 20 50 125
12 500 50 63 50 63 156
16 000 63 80 63 80 200
20 000 80 100 80 100 250
25000 100 125 100 125 315
32 000 125 160 125 160 400
40 000 160 200 160 200 500
50 000 200 250 200 250 625
63 000 250 320 250 320 790
Linear interpolation is allowed.
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7.5.4 Solid insulation for probe assemblies
7.5.4.1 General

The term "solid insulation" is used to describe many different types of construction, including
monolithic blocks of insulating material and insulation subsystems composed of multiple
insulating materials, organized in layers or otherwise.

The electric strength of a thickness of solid insulation is considerably greater than that of the
same thickness of air. The insulating distances through solid insulation are therefore typically

ally

hay

reduce its service life.

Solid insulation is not a renewable medium: damage is cumulative over the life of the equipmeént.
Solid insulation is also subject to ageing and to degradation from‘\tepeated high voltage testing.

Conformity is checked as specified in 7.5.4.2 and 7.5.4.3.

7.5.4.2 Solid insulation for probe assemblies RATED for MEASUREMENT CATEGORIES
7.54.2.1 General

Solid insulation for probe assemblies RATED(for MEASUREMENT CATEGORIES shall withstand [the
eleftrical and mechanical stresses that mayoccur in NORMAL USE and in all RATED environmental
conditions (see 4.4) during the intendedtlife of the probe assembly.

the impufse-voltage test of 7.6.5.3 using the applicable test voltage of Table 8 or as|an
alternative 30, the AC voltage test of 7.6.5.1 using the applicable test voltage of Table 9
withraxduration of at least 5 s;

b)

for probe assemblies stressed by AC or AC plus DC, the AC voltage test of 7.6.5.1, or for
probe assemblies stressed only by pure DC, the DC voltage test of 7.6.5.2 using the test
voltage determined by 7.5.4.2.2 with a duration of at least 1 min.

NOTE Test a) checks the effects of transient overvoltages, while test b) checks the effects of long-term stress of
solid insulation.


For checking the effects of transient overvoltages, the impulse voltage test is recommended.
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Table 8 — Impulse test voltages for testing electric strength of solid insulation
for probe assemblies RATED for MEASUREMENT CATEGORIES 31

. Impulse test voltage
Nominal AC RMS
line-to-neutral or V peak
DC voltage of
mains being BASIC INSULATION
measured and SUPPLEMENTARY INSULATION REINFORCED INSULATION
Vv MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT
CATEGORY Il | CATEGORY Ill | CATEGORY IV | CATEGORY Il | CATEGORY Ill | CATEGORY IV
=50 560 860 +560 800 280 2400
>50 <100 800 1500 2 500 1280 2 400 4 000
>100 <150 1500 2 500 4 000 2 400 4 000 6400
> 150 =< 300 2 500 4 000 6 000 4 000 6 400 9 600
> 300 <600 4 000 6 000 8 000 6 400 9 600 12 800
> 600 <1000 6 000 8 000 12 000 9 600 127800 19 200
> 1000 <1500 8 000 10 000 15 000 13 500 17 900 27 100
> 1500 <2000 12 000 15 000 18 000 21 400 27 100 32 000
>2 000 <3000 15 000 18 000 20 000 27 100 32 000 36 000

Table 9 — AC test voltages for testing electric,strength of solid insulation
for probe assemblies RATED for MEASUREMENT CATEGORIES

Néminal AC RMS AC test voltage
lipe-to-neutral or Vrm.s
Pe YOItag'e of BASIC INSULATION
m;Lnaizre;:g and SUPPLEMENTARY, INSULATION REINFORCED INSULATION
v MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT
CATEGORY |l CATEGORY lll | CATEGORY IV CATEGORY Il CATEGORY lIl | CATEGORY|IV
<50 370 500 840 500 720 1 300
>50 <100 500 840 1400 720 1300 2 200
>100 =150 840 1400 2 200 1 300 2 200 3 500
> 150 =< 300 1'400 2 200 3 300 2 200 3 500 5100
> 300 <600 2 200 3300 4 300 3 500 5100 7 000
> 600 < 1000 3300 4 300 6 600 5100 7 000 10 000
> 1000 < 1.500 4 300 5 400 8 200 7 400 9 700 15 000
> 1 50022000 6 600 8 200 9 700 12 000 15 000 18 000
> 2 000-< 3 000 8 200 9 700 11 000 15 000 18 000 20 000
7.5.4.2.2 Long term stress test voltage value calculation

Test voltage values for testing long term stress of solid insulation are determined as follows:

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

UT:AXUN"'B


Tables 8 and 9, previously Tables 14 and 4 of edition 2.0, are swapped, but values have not changed.
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where

Ut is the AC or DC test voltage;

Un is the nominal AC RMS line-to-neutral or DC voltage of mains being measured,;
A and B are parameters determined as follows:

NOTE Parameter values upto 1 000 V are derived from 442.2.2 of IEC 60364-4-44:2007 and parameter values

Fol

7.54.2.3 Constructional requirements

7.5.4.2.3.1 General

So

7.5

For
loc
sefl
cor

Co
ins

when Uy =1 000 V A=1 and B=1200V;
when Uy > 1000V A=1,5 and B=750 V.

0 V are derived from 6.1.3.1 of IEC TS 62993:2017.

REINFORCED INSULATION, the test voltage value is twice the value for BASICANSULATION.

id insulation shall also meet the following requirements, as applicable:

ver

for solid insulation used as an ENCLOSURE or PROTECTIVE\FINGERGUARD, the requirements of

Clause 9;
for moulded and potted parts, the requirements 0f<7.5.4.2.3.2;
for insulating layers of printed wiring boards, the requirements of 7.5.4.2.3.3;

for thin-film insulation, the requirements of 7:5:4.2.3.4.

nformity is checked as specified in 7.5.4¢2:3.2 to 7.5.4.2.3.4, and in Clause 9, as applical

14.2.3.2 Moulded and potted parts

hted between the same two layers moulded together (see Figure 18, item L) shall
arated by at least the-‘applicable minimum distance of Table 10 after the moulding
npleted.

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

1

7 al

IEC

Key

N

layer 1

layer 2

2
C conductor
L

distance between conductors

Figure 18 — Distance between conductors on an interface between two layers

ble.

BASIC INSULATION, SUPPLEMENTARY INSULATION, and REINFORCED INSULATION, conducfors

be
is

by
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7.5.4.2.3.3

For BASIC INSULATION, SUPPLEMENTARY INSULATION and REINFORCED INSULATION, conductors
located between the same two layers (see Figure 19, item L) shall be separated by at least the

Insulating layers of printed wiring boards

applicable minimum distance of Table 10.

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

inspection of the manufacturer's specifications.

Key

A
A
A
C
—-L———
IEG
V e

A
Y

Histance between conductors on the same surface

IEC

Figure 19 — Distance between adjacent conductors
along an interface of two layers

Table-10 — Minimum values for distance or thickness of solid insulation

for probe assemblies RATED for MEASUREMENT CATEGORIES

WoRKING Nominal AC
RMS line-to-neutral or

Mini thick b

Minimum distance L
(see Figure 18 and

DC voltage 32 Figure 19) @
\% mm mm
< 300 0,4 0,4
> 300 =600 0,6 0,6
> 600 <1 000-° 1,0 1,0

These values apply for BASIC INSULATION, SUPPLEMENTARY INSULATION and

REINFORCED INSULATION.

For voltages above 1000V, a partial discharge test should be used (see
IEC 60664-1:2020, 6.4.6 for the test procedure-underconsideration). 33



For MEASUREMENT CATEGORIES, the voltage which stresses the insulation is the nominal AC RMS line-to-neutral or DC voltage.

The test procedure for partial discharge is under consideration by IEC TC 66/WG 2. The minimum value of 1 mm for thickness and distance applies by default.
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REINFORCED INSULATION of insulating layers of printed wiring boards (see Figure 19, item A)
shall also have adequate electric strength through the respective layers. One of the following
methods shall be used.

a)

The thickness of the insulation is at least the value set out in Table 10.

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

by

b) The insulation is assembled from at least two separate layers of printed wiring board
gth

materials, each of WhICh is RATED by the manufacturer of the matenal for an eIectr|c stren
of at least the-v

7.5

Fol
loc
apy

Co
ins

applicable values for BASIC INSULATION of the test voltages and duratlons of 7.5.4.2.1.
Conformity is checked by inspection of the manufacturer's specifications.

The insulation is assembled from at least two separate layers of printed wiring bo
materials, and the combination of layers is RATED by the manufacturer of the material for

electric strength of at least the-value-of the-applicable-test-voltage-of Table4-or Table
for REINFORCEDINSULATION applicable values for REINFORCED INSULATION of the test volta

and durations of 7.5.4.2.1.
Conformity is checked by inspection of the manufacturer's specifications.

14.2.3.4 Thin-film insulation

ated between the same two layers (see Figure 20, item L) shall be separated by at least
licable SPACINGS of 7.5.2.2 and 7.5.3.

nformity is checked by inspection and either_by  measurement of the separation or
bection of the manufacturer's specifications.

ard
an

hes

BASIC INSULATION, SUPPLEMENTARY INSULATION, and REINFORCED INSULATION, conducfors

the

by
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NOT

RE
ele

/—\N\\\ A
— ~

IEC

IEC

Histance between adjacent conductors
hickness
ayers of thin-film material such as tape and polyester film

Conductors

E There-might can be air present between the layers.

Figure 20 — Distance between adjacent conductors located
between the same two layers

ctric strength. One of the follewing methods shall be used.

The thickness through 'the insulation is at least the value set out in Table 10.

inspection of the_manufacturer's specifications.

NFORCED INSULATION throughxthe layers of thin-film insulation shall also have adequate

Conformity is checked by inspection and either by measurement of the separation or| by

The insulation consists of at least two separate layers of thin-film materials, each of which

N-applicable values

BASIGHNSULATION of the test voItages and durat|ons of 7.5.4.2.1.

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

is RATED by the manufacturer of the material for an electric strength of at least the—~valug-of

for

c)

e msutationm consists of atteastthree separate tayers of thin=-fitmm matertats, any tw
which have been tested to exhibit adequate electric strength.

of

Conformlty is checked b ythea—He#agetesPeﬁé—@—é%Mthﬂaeu#a#eheﬁaHeaepé—eapp#ed

INSHEATION the vo/tage tests of 7 5. 4 2 1 a) and b) app//ed to two of the three /ayers
REINFORCED INSULATION.

for

For the purposes of these tests, a special sample can be assembled with only two layers of

the material.
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7.5.4.3 Solid insulation for probe assemblies which are not RATED for MEASUREMENT
CATEGORIES

7.5.4.3.1 General

Solid insulation for probe assemblies which are not RATED for MEASUREMENT CATEGORIES shall
withstand the electrical and mechanical stresses that may occur in NORMAL USE and in all RATED
environmental conditions (see 4.4) during the intended life of the probe assembly.

The impulse voltage test of 7.6.5.3 using the applicableideSt voltage of Table 11, or as|an
alternative, the AC voltage test of 7.6.5.1 using the applicable test voltage of Table 11 with
a duration of at least 5 s.

The required CLEARANCE for Table 11 is determifiedl by the following procedure:

1) the theoretically required CLEARANCE for BASIC INSULATION or SUPPLEMENTARY INSULATJON
is calculated according to 7.5.2.3;

2) for REINFORCED INSULATION, CLEARANGEE is twice the value for BASIC INSULATION.
The minimum CLEARANCE for POLLUTYON DEGREES 2 and 3 do not apply.

For probe asseniblies stressed by AC or AC plus DC, the AC voltage test of 7.6.5.1 or|for
probe assemblies stressed only by pure DC, the DC voltage test of 7.6.5.2, using the {est
voltage determined as follows with a duration of at least 1 min:

1) for BASIC INSULATION and SUPPLEMENTARY INSULATION, the test voltage is 1,5 times [the
WORKING VOLTAGE;

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

NO’ €St a) checks the effects orf transient overvolitages, while tes Checks the efrects of long-term siress of
solid insulation.

7.5.4.3.2 Constructional requirements
Solid insulation shall also meet the following requirements, as applicable:

1) for solid insulation used as an ENCLOSURE or PROTECTIVE FINGERGUARD, the requirements of
Clause 9;
2) for moulded and potted parts, the requirements of 7.5.4.2.3.2;

3) for insulating layers of printed wiring boards, the requirements of 7.5.4.2.3.3, except that
the applicable test voltages are determined using the procedure of 7.5.4.3.1 a) and b);
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4) for thin-film insulation, the requirements 7.5.4.2.3.4, except that the applicable SPACINGS are
as set out in 7.5.2.3 and 7.5.3, and the applicable test voltages are determined using the
procedure of 7.5.4.3.1 a) and b).

Conformity is checked as specified in 7.5.4.2.3.2 to 7.5.4.2.3.4 with the test voltages of
7.5.4.3.1 a) and b), and Clause 9 as applicable.

7.6 Procedure for voltage tests

7.6.1 General

The¢ following test procedures apply—te—F¥re—testing when carrying out TYPE TESTS, and
d %

eflerioration of the test specimen may occur. It is possible that further use of the test specimen
will not be appropriate.

Tes$t equipment for the voltage tests is specified in—EC-61180-1—ant S 1EC61180-2
IEG 61180:2016.

The reference point for the voltage tests is one or more of the following items a) to d), bondled
toglether if more than one.

a) |Any ACCESSIBLE conductive part, except for any live partscpermitted to be ACCESSIBLE
because they do not exceed the values of 7.3.2 and any ACCESSIBLE conductive parts which
are allowed to be HAZARDOUS LIVE by the exceptions givénin 7.1 a) to 7.1 c).

b) |Any ACCESSIBLE insulating part of the ENCLOSURE, covéred with metal foil everywhere except
around CONNECTORS. For test voltages up to 10 kM\AC peak or 10 kV DC, the distance fjom
foil to CONNECTOR is not more than 20 mm. For hjgher voltages, the distance is the minimum
to prevent flashover.

c) |AccEssIBLE parts of controls with parts made of insulating material being wrapped in metal
foil or having soft conductive material préssed against them.

d) |For testing CONNECTORS in unmatedposition, the test finger is applied to the external parts
of the CONNECTOR in the leastUavourable position with the closest approach (see
Figure 7 d)). 34

7.6.2 Humidity preconditionhing

Tolensure that the probe assembly does not become hazardous in the humidity conditions of
4.4, it is subjected to humidity preconditioning before the voltage tests of solid insulation. There
is no humidity preconditioning before the voltage tests of CLEARANCES 35. The probe assenbly
is not operated during preconditioning.

If Wrapping itY-foil is required by 7.6.1, the foil is applied after humidity preconditioning @and
recovery.

Electrical components, covers, and other parts which can be removed by hand are remoyed

aubhicctad tao thao hipmaidifv, neracanditioninao foa~anthar wagth fhao panin o et
anc SO CCTC OO tTCTarTiarty T CCOTTOTITOTHITg tOG T CT— it urCrhaltt oart.

Preconditioning is carried out in a humidity chamber containing air with a humidity of
93 % RH + 3 % RH. The temperature of the air in the chamber is maintained at 40 °C + 2 °C.

Before applying humidity, the probe assembly is brought to a temperature of 42 °C + 2 °C,
normally by keeping it at this temperature for at least 4 h before the humidity preconditioning.

The air in the chamber is stirred and the chamber is designed so that condensation will not
precipitate on the probe assembly.



CLEARANCES of unmated CONNECTORS are measured or tested. This d) proposes a method for testing, using a test finger. As the test finger can be held at a HAZARDOUS LIVE voltage, precaution should be taken when performing this test.

Humidity preconditioning impregnates solid insulation sensitive to water. It has no effect on the air in the reference test conditions, and the CLEARANCES.
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The probe assembly remains in the chamber for 48 h, after which it is removed and allowed a
recovery period of 2 h under the environmental conditions of 5.3.1, after which parts removed
(see third paragraph of this Subclause 7.6.2) are re-installed.

7.6

.3 Conduct of tests

The tests are performed and completed within 1 h of the end of the recovery period after
humidity preconditioning. The probe assembly is not operated during the tests.

Voltage tests are not made between two circuits, or between a circuit and an ACCESSIBLE

confauctive part, If they are connected to eaclt other or not separated from each other.
PROTECTIVE IMPEDANCE in parallel with the insulation to be tested is disconnected.
I-t\vo-or-more-protective-means-are-used-in-combination-(see-6.4)it-is-likely-that-the-voltages
spdcifiedfor DOUBLEINSULATION-and-REINFORCED-INSULATION-would-be-applied-to-pqrts
of gireuits—which—are—notrequiredto—withstand—these—voltages- Whenciesting REINFORGCED
INSULATION, the test voltages specified can be applied to parts of circuitswhere two or mpre
prdtective means are used in combination (see 7.4) and which are geb required to withstInd
thejse test voltages. To avoid this, such parts may be disconnected during the tests, or the parts
of pircuits where—boUBLEINSULATION—OF REINFORCED INSULATIQN, s required may be tested
separately. 36

7.6/4 Test voltages

Voltage tests for solid insulation are applied using the\values specified in 7.5.4.2 and 7.5.4]3.
The-CLEARANCE-in-case-of-homogeneous-construction(see-6.5-1.2.2),-is tested-with-an-gl-c-;
d-cl or naealk imnitea voltage wit tha Nnaoa valua cnacifiead in ahla 10 for thao valy of
d-cl—or—pealk—imputse—voltage—with—the—peak—value—specitied—in—lable—0—for—the—value-oi
copes sonelios o fnhe o s nao e o s io

Voltage tests for CLEARANCES 37 arelapplied using the test voltage values of Table 11. The
vallues of Table 11 are for test sites located at 2 000 m altitude. For other test site altitudes, {the
correction factors of Table 12 are-applied to the values of Table 11 when testing CLEARANCES
butl not when testing solid insulation.

NOTE The electric testing of CLEARANCES will also stress the associated solid insulation.



Each insulation (basic or supplementary) of a DOUBLE INSULATION shall be tested separately. DOUBLE INSULATION cannot be tested as REINFORCED INSULATION.

Sticky Note
A CLEARANCE can be checked by a voltage test.
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Table 11 — Test voltages based on CLEARANCES

— 65—

Required | Impulse | ACRMS ?;;6%‘*3: Required | Impulse | ACRMS ?;;6%‘*3:
CLEARANCE 1,2/50 ps 50/60 Hz or DC CLEARANCE 1,2/50 ps 50/60 Hz or DC
mm V peak \% \% mm V peak \% \%
0,010 330 230 330 16,5 14 000 7 600 10 700
0,025 440 310 440 17,0 14 300 7 800 11 000
0,040 520 370 520 17,5 14 700 8 000 11 300
0063 600 #26 600 80 +5-660 5266 60
0,1 806 500 700 19 15 800 8 600 12700
0,2 1140 620 880 20 16 400 9 000 12 700
0.3 1310 710 1010 25 19 900 10 800 15 300
05 1550 840 1200 30 23 300 12 600 17 900
1,0 1950 1060 1500 35 26 500 14400 20 400
1,4 2 440 1330 1880 40 29 700 16 200 22 900
2,0 3100 1690 2 400 45 32 900 17 900 25 300
2,5 3 600 1960 2770 50 36,000 19 600 27 700
3,0 4070 2210 3130 55 39 000 21 200 30 000
35 4510 2 450 3470 60 42 000 22 900 32 300
4,0 4930 2680 3790 65 45 000 24 500 34 600
45 5330 2 900 4100 70 47 900 26 100 36 900
5,0 5720 3110 4 400 75 50 900 27 700 39 100
55 6 100 3320 4690 80 53 700 29 200 41 300
6,0 6 500 3520 4970 85 56 610 30 800 43 500
6,5 6 800 3710 5 250 90 59 400 32 300 45 700
7.0 7 200 3900 5510 95 62 200 33 800 47 900
75 7 500 4080 5780 100 65 000 35 400 50 000
8,0 7 800 4300 6030 110 70 500 38 400 54 200
8,5 8 200 4200 6 300 120 76 000 41 300 58 400
9,0 8 500 4600 6 500 130 81 300 44 200 62 600
9,5 8 800 4800 6 800 140 86 600 47 100 66 700
10,0 9 100 4 950 7 000 150 91 900 50 000 70 700
10,5 9500 5 200 7300 160 97 100 52 800 74 700
11,0 9 900 5 400 7 600 170 102 300 55 600 78 700
11,5 10 300 5600 7 900 180 107 400 58 400 82 600
1.0 10 600 5 800 8 200 190 112 500 61 200 86 500
o5 TT000 5000 8500 700 TT7500 53000 90400
13,0 11 400 6 200 8 800 210 122 500 66 600 94 200
13,5 11 800 6 400 9000 220 127 500 69 300 98 000
14,0 12 100 6 600 9 300 230 132 500 72 000 102 000
14,5 12 500 6 800 9600 240 137 300 74 700 106 000
15,0 12 900 7 000 9900 250 142 200 77 300 109 400
15,5 13 200 7 200 10 200 264 149 000 81100 115 000
16,0 13 600 7 400 10 500

Linear interpolation is allowed.
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Table 12 — Correction factors according to test site altitude
for test voltages for CLEARANCES

Correction factor
Tes‘p‘égrage >327V<600V | 2600V<3500V | 23500V <25kV 2 25 kV
TeStR‘:\jl’gage >231V <424V | 2424V <2475V | 22475V < 17,7 kV > 17,7 kV
Test site altitude
m
0 1,08 1,16 1,22 1,24
500 1,06 1,12 1,16 147
1000 1,04 1,08 1,11 112
2 000 1,00 1,00 1,00 1,00
3000 0,96 0,92 0,89 0,88
4000 0,92 0,85 0,80 0,79
5000 0,88 0,78 0,71 0,70

L

n

ear interpolation is allowed.

7.6}
7.6}

Thd
vol
fre

between the peak value and the RMS valuéis V2 + 3 %.

Thd
val

No

7.6]

Th
vol
suh
thel

5 Test procedures
5.1 The AC voltage test

b voltage-test-equipment tester shall have a regtilated output capable of maintaining the 1
fage throughout the test within £3 % of the\Specified value. The waveform of the po
huency test voltage shall be substantially sinusoidal. This requirement is fulfilled if the r

e for at least the specified time,
flashover of CLEARANCES.0Opbreakdown of solid insulation shall occur during the test.

5.2 The-1+-min DC voltage test

b voltage-test-eguipment tester shall have a regulated output capable of maintaining the 1
fage throughout'the test within +3 % of the specified value. The DC test voltage shall
stantially/ree of ripple. This requirement is fulfilled if the ratio between the peak valug
voltage and the average value is 1,0 £ 3 %.

Thd

thalt value for at least-1 min the specified time

b DC-test voltage is raised uniformly from 0 V to the specified value within 5 s and helqg

est
er
btio

b test voltage is raised uniformly from 0 V to the specified value within 5 s and held at that

est
be
of

at

No

7.6

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

.5.3 The impulse voltage test

The test shall be conducted for five impulses of each polarity with an interval of at least 1 s
between impulses. The impulse voltage test is carried out with a 1,2/50 us waveform
(seelEC-61180-1:1992 |IEC 61180:2016, Figure 1). The wave shape of each impulse shall be
observed.

When verifying CLEARANCES within the probe assembly by an impulse voltage test, it is
necessary to ensure that the specified impulse voltage appears at the CLEARANCE.
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No flashover of CLEARANCES or breakdown of solid insulation shall occur during the test, but
partial discharges are allowed.

7.7
7.7
If a

Constructional requirements for protection against electric shock
A General

failure could cause a HAZARD,

a) the security of wiring connections subject to mechanical stresses shall not depend on

soldering:

b)
c)
NOT
meg

Co

7.7

The following shall not be used as insulation for safety purpeses:

a)
b)

Co

7.7

Ap
pro

requirement does not apply torsmall metal parts such as nameplates, screws or rivets, if t
separated from parts which’are HAZARDOUS LIVE by REINFORCED INSULATION or its equivalént.

arg

EN
for

Prd
the

a)

screws securing removable covers shall be captive if their length determines a sSPAC
between ACCESSIBLE conductive parts and HAZARDOUS LIVE parts;

accidental loosening or freeing of the wiring, screws, etc., shall not cause ACCESSIBLE pa
to become HAZARDOUS LIVE.

[E Screws or nuts with lock washers are not regarded as likely to become loose, nor_are wires which
hanically secured by more than soldering alone.

hformity is checked by inspection and by measurement of SPACINGS:

2 Insulating materials

non-impregnated hygroscopic materials (for example, paper, fibres, fibrous materials).

nformity is checked by inspection.

3 ENCLOSURES of probe assemblies*with DOUBLE INSULATION or REINFORCED
INSULATION

robe assembly which relies on DOUBLE INSULATION or REINFORCED INSULATION throughout
tection against electric shock'shall have an ENCLOSURE which surrounds all metal parts. T

CLOSURES or parts<of \ENCLOSURES made of insulating material shall meet the requireme
DOUBLE INSULATION) Or REINFORCED INSULATION.

tection for-ENCLOSURES or parts of ENCLOSURES made of metal shall be provided by ong
means from a) or b), except for parts where PROTECTIVE IMPEDANCE is used:

an, insulating coating or a barrier on the inside of the ENCLOSURE which shall surround
nietal parts and all places where loosening of a part which is HAZARDOUS LIVE-might

ING

rts

are

materials which can easily be damaged (for example, lacquer, enamel, oxides, anodic filnps);

for
his
ey

nts

of

all
can

s 4 I bl 4 £otl
CauotT TU U uuLIT a Tricial Jalrt Ut thc CNUVLUOURL,

b) SPACINGS between the ENCLOSURE and parts which are HAZARDOUS LIVE that cannot be

reduced below the values specified in 7.5 by loosening of parts or wires.

Conformity is checked by inspection and measurement and as specified in 7.5.


https://iecnorm.com/api/?name=0b298e0755180c4768e3b519de9c036a

- 68 - IEC 61010-031:2022 CMV © IEC 2022

7.7.4 PROBE WIRE attachment

7.7.4.1 General

The attachment of the PROBE WIRE to the probe body and to the equipment (or to the
CONNECTORS if the attachment is not fixed) shall withstand forces likely to be encountered in
NORMAL USE without damage which could cause a HAZARD. Solder alone, without mechanical
gripping, shall not be used for strain relief. The insulation of the PROBE WIRE shall be

me

Co

chanically secured to avoid retraction.

he

tes
a)

b)
c)
d)

NOT

resy

7.7

With the probe body or equipment or CONNECTOR clamped so that it cannot move and

sol
the

a)
b)

7.7

Co
Figl

Thd
mid
ver

Thi
fle
tes

nfnrmify is checked hy inepprfinn and hy ap,nlying the tests of 7742 tao 77 4 4 After
(s,

the insulation of the PROBE WIRE shall not have been cut or torn, and shall not hdve*mo
more than 2 mm in the bushing;

SPACINGS shall not have been reduced below the applicable values of 7.5.2ahd 7.5.3;
the PROBE WIRE shall pass the applicable test of 7.5.4.2.1 b) or 7.5.4.3.1"b);

no more than 75 % of the copper strands of the PROBE WIRE shall be broken.

ects like the probe being investigated but in which no solder has been applied.

4.2 Pull test

Hered connection is severed, the PROBE WIRE is subjected for 1 min to a steady axial pu
values shown in a) or b) below:

for probe bodies and for locking CONNECTORS; twice the pull force value from Table 13;
for non-locking CONNECTORS, twice the pull force value from Table 13 or four times the a
pull force required to disconnect the CONNECTOR, whichever is less.

.4.3 Flexing/pull test

ure 21.

b CONNECTOR is fixed tothe oscillating member of the apparatus so that, when this is at
point of its travel, the axis of the flexible PROBE WIRE, where it enters the CONNECTOR
tical and passes(through the axis of oscillation.

b oscillatingsméember is, by variation of distance d shown in Figure 21, so positioned that
ible PROBE WIRE makes a minimum lateral movement when the oscillating member of
[ apparatus is moved over its full travel.

ed

[E For test purposes, it-could can be useful to prepare a special sample af\the probe, manufactured in all

Ny
at

kial

NNECTORS shall be subjected (fo a flexing test in an apparatus similar to that shown in

the
is

the
the



https://iecnorm.com/api/?name=0b298e0755180c4768e3b519de9c036a

IEC 61010-031:2022 CMV © IEC 2022 - 69 -

IEC

Key
D p 300 mm

1 FONNECTOR

bart of oscillating member for fixing the CONNECTOR

Hepth specified for thesshroud of corresponding equipment TERMINAL

A w0 N

veight

Figure 21 — Flexing test

The PROBE WIRE is loaded with a weight such that the force from Table 13 is applied.

Th HIP ' b H ol L. ol £ £L N L total L £ . 00° /4L 0
Uoblllallllu TrrCrimroeTr 1o TITUvVGeU (U ©TAUIT ofuc Ur vertroedr Ll’lUUyl’ o tutldr allylc Ur v ‘_I'\J On

each side of vertical). The total number of flexings is 5 000. The rate of flexing is 60 per minute.
A complete cycle is two flexings.

CONNECTORS with PROBE WIRE of nominally circular cross-sectional area are rotated
approximately 90° around the vertical axis within the oscillating member after 2 500 flexings;
CONNECTORS with flat flexible PROBE WIRE are not so rotated, and are only flexed in a direction
perpendicular to the thinner dimension of the cross-section.

If @ HAZARD can result from the breaking of a conductor or a short-circuit between conductors,
a current equal to the RATED current of the probe assembly is passed through each conductor,
the voltage between them being the RATED voltage. During the test, there shall be no interruption
of the test current and no short-circuit between the conductors.
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Table 13 — Pull forces for PROBE WIRE attachment tests

7.7

Thi
ho

pro
50

fro
dia
poj
at
cof

Cross sectional area of the Pull force
conductor (a)
mm? N
0,25 2,5
0,50 5
1,0 10
2,5 18
4 25
6 30
10 40
16 45

Linear interpolation is allowed.

For PROBE WIRES with multiple conductors, the cross-sectional area (a) is
calculated as the sum of the cross-sectional areas of the individual conductors.

For the purpose of this calculation, the cross-sectional area of anysshield is
ignored.

4.4 Rotational flexing test

b probe assembly is mounted in the test fixture as shown in Figure 22, so that the fixed clg
(/s the probe body, CONNECTOR, or equipment \with at least 5 mm of the solid port
truding through the clamp. The rotating clamp.is attached to the PROBE-Head WIRE at a p
times the diameter of the PROBE WIRE, measuired along the surface of the-lead PROBE W
m the fixed clamp. The rotating clamp rotates in a plane at a distance equal to 20 times

ht G and back to point F (one complete oscillation) at a rate of 20 oscillations per minute
ptal of 250 swings. The probe body’or CONNECTOR is turned 90° about its axis and the
tinued for a further 250 oscillations.

meter of the PROBE WIRE from the fixed:clamp. The rotating clamp is rotated from point f

mp
ion
bint
IRE
the

to
for
est
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Dimensions in millimetres

20xd

[ 4

270°

IEC

Key]

Hiameter of PROBE WIRE

start point, end point

middle point (F + 270°)

o T o

-

ixed clamp

2 fotating clamp

Figure 22— Rotational flexing test

8 [ Protection against mechanical HAZARDS
Hapdling of a probe assenmbly or an accessory during NORMAL USE shall not lead to a HAZARD.

Easily touched edges,/projections, etc. should be smooth and rounded so as not to cause injdiry.
This does not apply’to PROBE TIPS.

Conformity(isjchecked by inspection.

9 | Resistance to mechanical stresses

9.1 General

Probe assemblies shall not cause a HAZARD when subjected to mechanical stresses likely to
occur in NORMAL USE. To achieve this requirement, probe assemblies shall have adequate
mechanical strength, components shall be reliably secured and electrical connections shall be
secure.

Conformity is checked by performing the tests of 9.2 to 9.4. The probe assembly is not operated
during the tests.

After completion of the tests, the probe assembly shall pass the applicable test of 7.5.4.2.1 b)
or 7.5.4.3.1 b) without humidity preconditioning and is inspected to check that:
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a) parts which are HAZARDOUS LIVE have not become ACCESSIBLE;
b) ENCLOSURES show no cracks which could cause a HAZARD;

C) SPACINGS are not less than their permitted values and the insulation of internal wiring

remains undamaged;
d) PROTECTIVE FINGERGUARDS have not been damaged or loosened.

hast "  fire

Damage to the finish, small dents which do not reduce SPACINGS below the applicable values of

7.5.2 and 7.5.3, and small chips which do not adversely affect the protection against elec

tric

shdck or moisture, are ignored.

9.2 Rigidity test

If the probe assembly produces an appreciable amount of heat, the probe assemflyis opera
under the reference test conditions of 5.3, except that the ambient temperatufée jis 40 °C or
makimum RATED ambient temperature if higher. The temperature of parts of\the ENCLOSUR]
mefasured during this treatment.

Th¢ probe assembly, not energized, is stored for 7 h at a temper@ature of 70 °C. Howeve
dulling the previous operative treatment, a higher temperature Nis measured, the storj
tempperature is to be 10 °C above that measured temperaturecIf the probe assembly contg

ted
the
S

F,if
hge
ins

components which can be damaged by this treatment, an €mpty ENCLOSURE may be trealed,

followed by assembly of the probe at the end of the treatmenht.

Thé¢-non-operative-treatment-of-10-2-is-performed- Within 2 min of the end of the non-opera

treg@tment, the probe assembly is held firmly agairist a rigid support and subjected to a force
20N applied by the hemispherical end of a hatd -rod of 12 mm diameter. The rod is app
three times to any part of the probe assembly which is ACCESSIBLE when the probe assembl
reddy for use, and which could cause a HAZARD if distorted.

9.3 Drop test

Noh-metallic ENCLOSURES of a pfobe assembly with a minimum RATED ambient temperaf]

belpw 2 °C are cooled to the minimum RATED ambient temperature, then tested within 2 min.

Three samples of the probe’assembly are each dropped three times through a-distanee he
of { m onto a 50 mm thick hardwood board having a density of more than 700 kg/m3, lying
on R rigid base such(as'concrete. For each sample, the three tests are carried out so as to ag
the| impact to different points on the probe body.

9.4 Impactiswing test

Noh-metallic probe bodies with a minimum RATED ambient temperature below 2 °C are cod

ive
b of
ied
Y iS

Lre

ght
flat

ply

led

to tIhe minimum RATED ambient temperature, then tested within 2 min.

The probe body is subjected to one impact against a 50 mm thick hardwood board having a
density of more than 700 kg/m3 fixed to a solid wall, when swinging as a pendulum by its PROBE

WIRE (see Figure 23). The height of the drop is 2 m, or the PROBE WIRE length if shorter.
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1 | start point 4  probe body
2 | suspension point 5 wall
3 | PROBE WIRE 6 hardwood board

Figure 23 - Impact swing test

10| Temperature limits-and-protection-against-the spread-offire

E

>

D
oy
®
D
=

D

@

The¢ temperature of easily touched surfaces shall not exceed the values of Table 14 in NORMAL
CONDITION, and 105 °C in SINGLE FAULT CONDITION, at an ambient temperature of 40 °C.

Easily touched surfaces of probe assemblies RATED for a maximum ambient temperature abpve
40 °C are permitted~te*exceed the values of Table 14 in NORMAL CONDITION, and to excg¢ed
10% °C in SINGLE FAULT CONDITION, by not more than the amount by which the maximum RATED
temperature exceeds 40 °C.

If dasily touched heated surfaces are necessary for functional reasons, they are permittedq to
exdeed the values of Table 14, but shall be recognizable as such by appearance or function| or
shgllde-marked with symbol 6 of Table 1 (see 6.2).

Table 14 — Surface temperature limits in NORMAL CONDITION

Part Limit
°C
Metal 55
Non-metallic materials 70
PROBE WIRES 75

Conformity is checked by inspection of the probe assembly under reference test conditions and
in the position of NORMAL USE (see 5.3.2). Temperatures are measured when steady state has
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—74 —

been attained. The maximum temperature of a part is determined by adding the measured
temperature rise of the part to the maximum ambient temperature (40 °C or the maximum RATED

ambient temperature if higher, see 4.4).
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It has been stated that a probe assembly could contain fluids. If a probe assembly contains fluids, Part 1 applies.
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If fhe probe assembly is RATED and marked by the manufacturer as having a proted
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12.
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to one of the following a) to d).

a)

A

J2 Specially protected probe assemblies

Cleaning

cleaning or decontamination method is specified by the manufacturer, this shall not cause

bkening of structural parts associated with safety. The cleaning method and
ontamination method shall be described in the documentation (see 6.4.3).

nformity is checked by cleaning the probe assembly three times acconding to
nufacturer's instructions. If, immediately after this treatment, there are any-signs of wetl
barts likely to cause a HAZARD, the probe assembly shall pass the rapplicable tesf
4.2.1b) or 7.5.4.3.1 b) (without humidity preconditioning) and ACCESSIBLE parts shall
eed the levels of 7.3.2. If a decontamination method is specified~this method is app
e.

LOSURE according to the stated degrees of protection of IEC 60529, it shall adequately re
ingress of solid foreign objects and water which céuld lead to a HAZARD.

nformity is checked by inspection and by subjecting the probe assembly to the appropr
btment of IEC 60529, after which the probe assembly shall pass the applicable test
4.2.1b) or 7.5.4.3.1 b) (without humidity’preconditioning) and ACCESSIBLE parts shall
eed the levels of 7.3.2.

Components

1 General

pfety-is-invelved aspects are addressed by components, these components shall be use
ordance with theirsspecified RATING unless a specific exception is made. They shall confg

All applicable*safety requirements of relevant IEC International Standards. Conformity
other requirements of the component standard is not required. If necessary for

applicatioh, components shall be subjected to the tests of this document, except that i
not(necessary to carry out identical or equivalent tests already performed to ch
conformity to the component standard.

er

any

the
ing

of
not
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ted
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not
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rm

to
the

It is

bck

The requirements of this document and, where necessary for the application, any additional

applicable safety requirements of the relevant IEC component standard.
If there is no relevant IEC International Standard, the requirements of this document.
Applicable safety requirements of a non-IEC standard which are at least as-high string

ent

as those of the relevant IEC International Standard, provided that the component has been

approved to the non-IEC standard by a recognized testing authority.

Tests performed by a recognized testing authority which confirm conformity with

all

applicable safety requirements need not be repeated, even if the tests were performed using

a non-lEC standard.

Conformity is checked by inspection, and if necessary, by test.
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12.2 Fuses

Fuses in probe assemblies may be used to provide protection to the user against arc explosions
or burns, or they may be used to protect the equipment to which the probes are connected.

If a fuse is installed in a probe assembly, it shall have a voltage RATING at least as high as the
highest RATED voltage of the probe assembly, and an appropriate breaking capacity and current
RATING for the intended application of the probe assembly (see also 6.1.3). If the probe
assembly is RATED for both AC and DC, the AC and DC breaking capacities shall be individually
determined, and the fuse shall meet the RATED voltage and breaking capacity for each case.

Cohformity is checked by inspection.

12,3 PROBE WIRE
123.1 General

PROBE WIRE shall be suitable for its intended use in NORMAL CONDITION~ahd in SINGLE FAULT
CONDITION.

Conformity is checked as specified in 12.3.2 to 12.3.6.

12.3.2 RATING of PROBE WIRE

PROBE WIRES shall be RATED for the maximum voltage @nd current of NORMAL USE and shall
withstand the voltage test for the highest RATED voltageste-earth. Conductors shall be separated
from ACCESSIBLE surfaces by DOUBLE INSULATION )OF¥ REINFORCED INSULATION, based on fthe
voltage values from a), b) or c).

a) |For Type A, Type E and Type F probe assemblies, 125 V or the highest RATED voltage-te
earth of the probe assembly, whichever.is greater.

b) [For Type B probe assemblies, 500~V -or-the-highest RATED-voliage-to-earth-of the probe

1) RATED for voltages up to 3000 V AC RMS or 1 500 V DC, 125 V or the highest RATED
voltage of the probe assembly, whichever is greater;

2) RATED for voltages (@bove 1 000 V AC RMS or 1 500 V DC, 500 V or the highest RATED
voltage of the probge assembly divided by the divider ratio, whichever is greater.

For Type B prabe assemblies under this b) 2), symbol 7 of Table 1 shall be marked|on
the probe (assembly and a warning shall be provided in the documentation of the
possibilitisthat the PROBE WIRE-may will not provide adequate protection if it comes into
contactwith the circuit under test (see 6.4.3 1)).
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c) |ForType D probe assemblies, 125 V.

A wear indicator is highly recommended (see also 6.4.3 j)). Insulation of PROBE WIRES which
have a wear indicator shall meet the requirements for BASIC INSULATION when the wear indicator
has become visible.

Conformity is checked by inspection, and by the applicable test of 7.5.4.2.1 b) or 7.5.4.3.1 b)
for REINFORCED INSULATION. If the insulation includes a wear indicator, then the voltage test is
repeated with the test voltage value for BASIC INSULATION after sufficient insulation has been
removed from the cable to make the wear indicator just visible (see also 6.2 and 6.4.3 1)).

NOTE For the purposes of this test, the wear indicator can be made visible by slicing thin layers from the insulation,
by abrasion, or by manufacturing special samples of the cable without the outer insulating layer.
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12.3.3 Pressure test at high temperature for insulations

For each PROBE WIRE to be tested, three adjacent samples are taken from a PROBE WIRE having
a length of 150 mm to 300 mm. The length of each sample is 50 mm to 100 mm. The
conductors of flat PROBE WIRES without sheaths are not separated.

The indentation device is shown in Figure 24, and consists of a rectangular blade with an edge
0,70 mm % 0,01 mm wide, which can be pressed against the sample. Each sample is placed
in the position shown in Figure 24. A flat cord without a sheath is laid on its flat side. Samples
are fixed on the support in such a manner that they do not curve under the pressure of the

blo o Thn Fr\rr\a 'IS opr\l:an’ 'IH 2 nhrar\hr\‘r\ parner'\d:r\”lor to fha ovlc\ r\F fha c\amplo fha hlaﬂ IS

alsp perpendicular to the axis of the sample.

Rl L

Key

1 [festing frame
2 Ppample

3 Pupports

4 Weight

Figure 24 — Indentation device

-

The compressing force which is exerted by the blade upon the sample is given by the formula:

F=0,6xV(2xdxe-e?)

where

F is the compressing force in newtons;

e is the mean value of the thickness of the insulation of the sample;
d is the mean value of the outer diameter of the sample.

e and d are both expressed in millimetres, to one decimal place, and measured on a thin slice
cut from the end of the test piece.

The test is carried out in air (i.e. in an air oven). The temperature of the air is maintained
continuously at a temperature of 100 °C = 3 °C. The loaded samples are kept in the test position
for 4 h. Following this, the samples are rapidly cooled which may be carried out by spraying the
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sample with cold water on the spot where the blade is pressing. The sample is removed from
the apparatus when it has cooled to a temperature where recovery of the insulation no longer
occurs. The sample is then cooled further by immersion in cold water.

Conformity is checked by the applicable test of 7.5.4.2.1b) or 7.5.4.3.1 b) for REINFORCED
INSULATION (without humidity preconditioning).

12.3.4 Tests for resistance of insulation to cracking

Four samples of suitable length are cut from two sections of the PROBE WIRE separated by at
leagt1 1.

Ea¢h-sample-is Two samples are tautly wound and fixed, at ambient temperature, onatandre!
indjvidual mandrels to form a close helix. The diameter of the mandrel and the number of turns
arel given in Table 15.

Table 15 — Diameter of mandrel and numbers of turns

Outer diameter Mandrel Number
of the PROBE WIRE (d) diameter of turns
mm mm
d=<25 5 6
25<d<45 9 6
45<d<86,5 13 6
6,56<d=<9,5 19 4
9,5<d=<125 40 2

Thése two samples, on their mandrels, are'placed in an air oven pre-heated to a temperatjre
of 100 °C £ 3 °C. The samples are maintained at the specified temperature for 1 h. After fthe
samples have been allowed to return\to’approximately ambient temperature, they are examined
whlle still on the mandrel.

The other two samples are.conditioned in a cold chamber for 4 h at =10 °C £ 2 °C. The tegtis
to be performed in the cold’chamber where space and mounting means are available in [the
chgmber. Where this is\not practical, it is appropriate to remove a sample and a mandrel from
the| test chamber and-perform the test outside the chamber. In either case, the winding is to be
completed within 830"S of the time that the cold chamber is opened. The winding is to be done
at @ rate of about-3 s per turn (18 s £ 3 s for six turns), and successive turns are to be in
contact with ghe another.

Flaf PROBE WIRES are to be wrapped in a U-bend in which the sample is in contact with a mandrel
having a’diameter of twice the minor axis diameter of the sample for minimum 180°.

Insulated conductors as well as the finished PROBE WIRE are to be tested separately.

Circumferential depressions in the outer surface indicate cracks on the inside surface of the
insulation or jacket of most materials. Circumferential depressions in a fluoropolymer surface
are yield marks (locally stronger points) rather than indicators of cracking.

After this conditioning, the samples shall show no cracks when examined with normal or
corrected vision without magnification, and shall meet the requirements for solid insulation.

Conformity is checked by inspection and by the applicable test of 7.5.4.2.1 b) or 7.5.4.3.1 b) for
REINFORCED INSULATION (without humidity preconditioning).
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12.3.5 Voltage test

Six lengths of insulated PROBE WIRE or insulated conductors removed from a jacketed wire are
to be tested for each specimen of wire to be evaluated. Each sample is 600 mm in length. Three
of the samples are to be tested in an unaged condition. The other three samples are to be
tested after air oven conditioning.

The three straight samples intended for oven ageing are to be conditioned in a circulating air
oven pre-heated to a temperature 100 °C = 3 °C. The test piece shall be maintained at the
specified temperature for 1 h.

After air oven conditioning, the three specimens are to be cooled to room temperaturegin: still
air |for a period of 16 h to 96 h before testing. After the cooling period, both the unaged @nd
ovén-conditioned samples are to be tested. The centre 300 mm of each sample-is to|be
wrgpped with metal foil.

Ex¢ept for flat PROBE WIRES, the foil-wrapped centre section of each sample is to then|be
wrapped closely for six complete turns around a metal mandrel having adiameter of two times
the| outside diameter of the specimen or 5 mm, whichever is larger. Thie’end of each resulling
helfx is to be twisted loosely together or fastened together with tape to prevent unwinding.
Specimens of flat wires are to be wrapped in a U-bend in which the-specimen is in contact with
a mandrel having a diameter of twice the minor axis diameter of-the’specimen for 180° minimym.

Thé applicable test of 7.5.4.2.1 b) or 7.5.4.3.1 b) for REINFORCED INSULATION (without humiglity
prelconditioning) is then performed. The test voltage js applied between the conductor of [the
tesf specimen and the metal mandrel. After 1 min atthe specified test voltage, the test voltage
is Increased at a rate not exceeding 500 V/s unfil ‘dielectric breakdown occurs. If dieledtric
brelakdown does not occur, breakdown voltage. can be considered as twice the valug in
7.54.2.1b) or 7.5.4.3.1 b) (or 10 kV). The dielectric breakdown voltage values are recordled
separately for unaged specimens and ovenzaged specimens. The average of the dieledtric
breakdown voltage values is calculated and recorded separately for unaged specimens and
ovégn-aged specimens.

Saples of both unaged and overni-aged specimens shall comply with the following:

a) |lunaged and oven-aged.samples shall withstand the test voltage without breakdown |for
1 min, and

b) |the average dielectric breakdown value of oven-aged samples shall not be less than 50 %
of the average breakdown value of unaged samples.

Conformity is checked by inspection and test.

12.3.6 Tensile test
12.3.6.1~ General

These tests are to determine the tensile strength and elongation at break of the insulating
material (exclusive of any semi-conducting layers) of the PROBE WIRE in the condition as
manufactured (i.e., without any ageing treatment) and after an accelerated ageing treatment.

For the unaged samples, the median value of the tensile strengths shall be at least 7 N/mm?
and the samples shall exhibit a median value of elongation of at least 100 % before they break.
For the aged samples, the median value of the tensile strengths shall be at least 70 % of the
result for unaged samples, and the samples shall exhibit a median value of elongation of at
least 45 % of the result of the unaged samples before they break.

After the test conditioning and procedure of 12.3.6.2 to 12.3.6.6, conformity is checked by
calculation of the tensile strength and the elongation at break respectively and the median value
of the result is determined.
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3.6.2 Sampling

The samples selected for the ageing treatment are from positions adjacent to the samples used
for the test without ageing and the tensile tests on the aged and unaged test pieces are made
in immediate succession.

One section of each core to be tested is taken of sufficient size to provide a minimum of ten
samples, five each for the tensile tests without ageing and five each for the tensile tests after
the ageing treatment, bearing in mind that a 100 mm length is needed for the preparation of
each sample. The cores of flat cords are not separated. Any sample that shows signs of
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3.6.3 Preparation and conditioning of samples

p section of core is cut into ten samples, each approximately 100 mm long anddhe’condug
emoved, care being taken not to damage the insulation. The samples are marked to iden
section from which they were prepared and their relative positions in the section.

b centre 20 mm shall be marked immediately before the tensile test:

3.6.4 Determination of cross-sectional area

he middle of the section being used to prepare the samples, a piece is taken to determ

cross-sectional area A by the following method (for samples with a round shape).
A=nx(d-glxe

bre
is the mean value of the thickness of theGnsulation;

is the mean value of the outer diameter of the test piece.

samples which are to be aged, the cross-sectional area is determined before the age
htment.

3.6.5 Ageing treatment

b five samples intended for oven ageing are to be conditioned in a circulating air o
-heated to a temperature of 100 °C + 3 °C. The test piece is maintained at the specif

3.6.6 Tensile testing procedure

b testis carried out at a temperature of 23 °C £ 5 °C.
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distance between the grips is:

a)
b)

The rate of separation shall be 250 mm/min £ 50 mm/min and,

25

50 mm for tubes, if tested with self-tightening grips;

85 mm for tubes, if tested with non-self-tightening grips.

mm/min + 5 mm/min.

NOTE Many failures when tested at 250 mm/min can create a doubt.

in case of doubt,

For each sample, the maximum tensile force during the test is measured and recorded, and the
distance between the two reference marks at the breaking point is measured and recorded.
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One test result from the five aged samples and one test result from the five unaged samples
may be ignored.

13 Prevention of HAZARD from arc flash and short-circuits

13.1 General

When a PROBE TIP or SPRING-LOADED CLIP temporarily bridges two high-energy conductors at

different potentials, it could cause a high current to flow through the PROBE TIP or SPRING-LOADED
cLipwhich could hecome hot and melt This could cause burns to an OPERATOR ar a hyq‘ran er.

If the bridge is opened (by OPERATOR action, melting, or other event) while the high current is
flowing through the PROBE TIP or SPRING-LOADED CLIP, arcing could occur. The arcing will iorize
the| air, permitting continued current flow in the vicinity of the PROBE TIP or SPRINGSLOADED CLIP.
If there is sufficient available energy, then the ionization of the air will continué.t0 spread and
the| flow of current through the air will continue to increase. The result is anyar¢’flash, which is
sinfilar to an explosion, and can cause injury or death to an OPERATOR or_a’hystander.

PROBE TIPS and SPRING-LOADED CLIPS shall be constructed to reduce the risk of short-circtits
and arc flashes.

Conformity is checked as specified in 13.2.

132 Exposed conductive parts
The¢ exposed conductive part of a PROBE TIP or jaw® shall be constructed as follows:

a) |For probe assemblies except for SPRING-LOADED CLIPS RATED for MEASUREMENT CATEGORY Il
or |V:

1) forprobeassemblies when RATED“for MEASUREMENT CATEGORY IlIl or IV, the exposed
conductive part of a PROBE TIP ghall not exceed 4 mm in length;

2) tforprobe-assemblies—not when RATED fOr-MEASUREMENT-CATEGORY-H—HorPN—andor
use in special applications.where the energy levels will not support arc flash or fire put
not RATED for any MEASYREMENT CATEGORY, the exposed conductive part of a PROBE(TIP
shall not exceed 80-mim;

3) forprobe-assemblies when RATED for MEASUREMENT CATEGORY Il, and for other probe
assemblies noticovered by items 1) and 2), above, the exposed conductive part qf a
PROBE TIP of jaw shall not exceed 19 mm.

b) |For SPRING:=LOADED CLIPS RATED for MEASUREMENT CATEGORY Il or IV:

1) in clesed position, the exposed ACCESSIBLE conductive parts shall not exceed 4 mm in
all directions;

2y ,in/open position,

HAY +hn Innnl-l—\ r\-F H—\r\ oxnocsad AccEcoID
+} gt EeXPOSCaACoSSTE

one hook shall not exceed 10 mm,

trs-with

t

ii) the outer surfaces of SPRING-LOADED CLIPS with more than one hook or jaw shall not
be conductive.

Requirements of 13.2 a) and 13.2 b) do not apply to Type E probes assemblies, provided the
two conductors of the probe assembly are separated from each other by high impedance. 39

Conformity is checked by inspection and measurement of the exposed conductive parts of the
PROBE TIP or jaws as follows:

a) spring-loaded parts covering the conductive part of a PROBE TIP are retracted before the
measurements are made;


Type E probe assemblies are supposed to be applied on non HAZARDOUS LIVE installation in normal use. In situation of REASONABLY FORESEEABLE MISUSE, the risk of short circuiting two high-energy conductors at different potentials is considered as reasonable.

https://iecnorm.com/api/?name=0b298e0755180c4768e3b519de9c036a

- 82 - IEC 61010-031:2022 CMV © IEC 2022

b) PROBE TIPS with moving parts other than spring-loaded parts which change the RATING and
the markings of the probe assembly are evaluated in each position;

¢) PROBE TIPS with removable parts which change the RATING and the markings of the probe
assembly are evaluated when the part is removed, partially removed and not removed (see
also 6.1.1).
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Annex A
(normative)

Measuring circuits for touch current
(see 7.3)

NOTE Annex A is based on IEC 60990:2016, which specifies procedures for measuring touch-current, and also
specifies the characteristics for test voltmeters.

AA—n o circaitsforAC—ritht . o t-MH HforBe

The¢ current is measured with the circuit of Figure A.1. The current is calculated from;:

where
| lis the current, in amperes;

U |is the voltage, in volts, indicated by the voltmeter.

Thils circuit represents the impedance of the human body and compensates for the change of
physiological response of the human body with frequency-

R1 =

R3
R2 [

(@) IEC

| S|
1L
ir
(@]
N
=)
&/

o}

R1 £ 1500 Qx5 %
R2 § 5007Q+5 %

R3 £10kQ +5 %
C1=0,22 yF 10 %
C2=10,022 yF £10 %

Figure A.1 — Measuring circuit for AC with frequencies up to 1 MHz and for DC

A.2 Measuring circuits for AC with sinusoidal frequencies up to 100 Hz and
for DC

If the frequency does not exceed 100 Hz, the current may be measured with the alternative
circuit of Figure A.2. When using the voltmeter, the current shall be calculated from:
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where
| is the current, in amperes;
U is the voltage, in volts, indicated by the voltmeter.

The circuit represents the impedance of the human body for frequencies not exceeding 100 Hz.

R =]2000Q %5 %

NOTE The value 2 000 Q includes the impedance of the measuring instrument.

Figure A.2 — Measuring circuits for AC with sinusoidal frequencies
up to 100 Hz and for DC

A.3 Current measuring circuit for electrical burns at frequencies above
100 kHz

The¢ current is measured with the circuit«of Figure A.3 or Figure A.4 as specified in 7.3.2, 7.3.3,
or 1.3.4.3. The current is calculated fr@m:

where
I |is the current, inramperes;

U lis the voltage)in volts, indicated by the voltmeter.

The¢se cirguits compensate for the physiological response of the human body to High
frequencies.
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R1F1500Q+5%
R2 £ 500 Q +5 %
C1§0,22 yF 10 %

Figure A.3 — Current measuring circuit for electrical burns

L.

{

IEC

R1 F 1500Q x5 %
R2 F5Q0rQ 5 %
C1=0,22 uyF z10 %

Cs = Capacitance between the shield and the foil (see Figure 11)

Figure A.4 — Current measuring circuit for high frequency test probes

A.4 Current measuring circuit for WET LOCATIONS

For WET LOCATIONS the current is measured using the circuit of Figure A.5. The current is
calculated from:
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where
I is the current, in amperes;
U is the voltage, in volts, indicated by the voltmeter.

I

R1 = C1

1
|| SE—
1L

<] ©

IEC

R1§£375Q5%
R2 § 500 Q +5 %
C1§0,22uF 10 %

Figure A.5 — Current measuring-circuit for WET LOCATIONS
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Annex B
(normative)

Standard test fingers

Dimensions in millimetres

80
20
3 . 1 =
Q _ _/ S
N
i A
\B

IEC

Key
A netal
B |nsulating material

Forftolerances and dimensions of the fingertip, see Figure B.2.

NOTE This test finger is identical to test probe 11 from IEC 61032:1997.

Figure B.1 — Rigid test finger
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Dimensions in millimetres

50,5 180

80

60

20
275

i

— Y G

IEC
Key

1 insulating material 6 spherical

2 section AA 7 detail x (example)

3 section BB 8 side view

4 handle 9 chamfer all edges

5 stop plate

Figure B.2 - Jointed test finger

Tolerances*on dimensions without specific tolerance:

0
On IIH:UO. 710’

on linear dimensions:

0

up to 25 mm: ~0,05 MM
over 25 mm: +0,2 mm
Material of finger: heat-treated steel, etc.

Both joints of this finger may be bent through an angle of (90 +(1)0)° but in one and the same

direction only.
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Using the pin and groove solution is only one of the possible approaches in order to limit the
bending angle to 90°. For this reason, dimensions and tolerances of these details are not given

in the drawing. The actual design shall ensure a (90 +(1)0)° bending angle.

NOTE This test finger is identical to test probe B from Figure 2 of IEC 61032:1997.
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Annex C
(normative)

Measurement of CLEARANCES and CREEPAGE DISTANCES

The methods of measuring CLEARANCES and CREEPAGE DISTANCES are indicated in Table C.2.
These cases do not differentiate between gaps and grooves or between types of insulation.

In the following examples dimension X has the value given in Table C.1 depending on the

POl

LUTION DEGREE.

Table C.1 — Dimension of X

Dimension X
POLLUTION DEGREE
mm
1 0,25
2 1,0
3 1,5

If the associated CLEARANCE is less than 3 mm, the dimensieir X in Table C.1 may be redu¢ed
to ¢ne-third of this CLEARANCE.

Table C.2 — Methods of measuring CLEARANCES and CREEPAGE DISTANCES

E)j
TH

sifled groove of any depth with a width less

ample 1: <Xmm

e path includes a parallel- or converging-

The CLEARANCE is the shortest direct air path
over the top of the rib. The CREEPAGE
DISTANCE follows the contour of the rib.

thAn X mm.
THe CLEARANCE and CREEPAGE DISTANCE are S S S S S S S S S / 4
measured directly across the groove as S S S S S S S S S ",
shown.

IE
Example 2: > Xmm
THe path includes a paralfel~sided groove of
arly depth and equal to, or'greater than, X mm. I I DR
CUEARANCE is the{lline-of-sight" distance. The - — e s 7
CREEPAGE DISTANEE follows the contour of the . -
grpove.

IE
E ampln 3:

. . NS NN
The path includes a rib. / /. N
7 S N

IEC
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Example 4:

=X mm <X mm
f-—————————

The path includes an uncemented joint with a
groove on one side less than X wide and the
groove on the other side equal to, or greater
than, X wide.

The CLEARANCE and the CREEPAGE DISTANCE
are as shown.

Example 5:

The CLEARANCE is the shortest direct air path e N
oVer the top of the barrier. 7

THe CREEPAGE DISTANCE through uncemented
jo[nt is less than the CREEPAGE DISTANCE over
the barrier.

IEC

Example 6:

ThHe gap between the head of screw and the
wall of the recess is too narrow to be taken
infjo account.

Mgasurement of the CREEPAGE DISTANCE is
frgm screw to wall when the distance is equal
to| X.

Example 7:

Clis a floating part.

THe CLEARANCE is the distance d.+/D:

THe CREEPAGE DISTANCE is also d * D.

M{nimum CLEARANCE d or B,is*0,2 mm in
PQLLUTION DEGREE 2, gad\038 mm in POLLUTION
DHGREE 3.

CREEPAGE DISTANCE

[ Y G M—— CLEARANCE
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Annex D
(normative)

Routine spark tests on PROBE WIRE

D.1 General

The spark test shall be performed by the manufacturer as a ROUTINE TEST on 100 % of the PROBE
i i i s i s for

WIR 0_3 Qraance A\ 0 e OIOWINQG DAlK - proced =iale 0 ne DAlK Meinoa

PRO®BE WIRE.

Spark test procedure

A DC or AC spark tester shall include a voltage source, an electrode, a voltmeter, a system|for
detecting and counting signalling faults, and the appropriate electrical connections.

The¢ voltage source of a DC or AC spark tester shall maintain the following test voltage unger
all NORMAL CONDITIONS of leakage current:

a) |a sinusoidal or nearly sinusoidal RMS voltage specified fof an AC test of the wire type;

b) [the voltage specified for a DC test of the wire type. The“DC power supply output curnent
capability shall not exceed 5 mA. Any ripple shall notiexceed 1 %. After a fault, the DC fest
voltage shall recover to the specified level within 5ms unless 610 mm or less of the product
travels through the electrode in the time it takes,for the full voltage recovery.

Ong TERMINAL of the DC power supply, the core of a transformer, and one end of the secondary
winding in an AC power supply shall be solidly*connected to earth. A voltage source shall jnot
be connected to more than one electrode,

The electrode of a DC or AC spark tester shall be of the link- or bead-chain type or shall bT of
angther evaluated and approved_type. A link- or bead-chain electrode shall make intimfate
contact throughout its entire length’with the surface of the insulated conductor being tested,

The bottom of a metal link-yor bead-chain electrode enclosure shall be U- or V-shaped, the
chgins shall have a length appreciably greater than the depth of the enclosure, and the width
of the trough shall bétgreater (typically 40 mm) than the diameter of the largest PROBE WIRE
beipg tested.

Fof a bead-chain electrode, the longitudinal and transverse spacings of the chains and [the
diammeter of each bead shall comply with Table D.1 (see also Figure D.1). The vertical spaging
betweenbeads in each chain shall not exceed the diameter of a bead.

Diameter of a bead 2 Lon_git_udinal spaciang Transverse spacing between rows ?
within each row Chains staggered Chains unstaggered
mm mm mm mm
5,0 13 13 10
2,5 b b b

a8 Other diameters and spacings are also acceptable if investigation shows that the chains contact an equal or
greater area of the outer surface of the insulated conductor or initial assembly of conductors.

b The chains shall be staggered and shall touch one another in the longitudinal and transverse directions.
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Figure D.1 a) — Chains unstaggered Figure D.1 b).- Chains staggered

Key]
vire centre
T {ransverse spacing

ongitudinal spacing

Figure D.1 — Bead chain configuration (if applicable)

The electrode shall have an earthed metal screen or an equivalent guard that protects operating
personnel against electric shock from ¢he electrode and associated live parts.

The voltmeter shall be connecteduin the circuit to indicate the actual test potential at all timegs.

fault that occurs. When_a fault is detected, the signal shall be maintained until the indicatof is

ThtLtest equipment shall include a fault detector, fault counter, and a means of signalling each
reset manually.

The¢ fault detector shall detect a voltage breakdown of the insulation. A breakdown| is
chgracterized)by arcing between the electrode and the earthed conductor(s) under testl A
brelakdown(is defined as a decrease of 25 % or more from the test voltage applied between fthe
eleptrodecand the earthed conductor(s). The output current of the test equipment shall pot
exgeed\5'mA.

The fault detector shall consist of a trigger circuit that converts an input pulse of short time
duration to an output pulse of a magnitude and duration that reliably operates the
fault-indicating circuit.

The fault counter shall accumulate the faults as a numerically increasing sequence and shall
display the accumulated total. The response time of the fault counter shall result in the counter
registering faults spaced no farther than 610 mm apart for any combination of product speed
and counter response time. This distance is to be calculated as follows:

D=Sxt
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where

D is the distance between faults, in metres;

S is the product speed, in metres per second;
t is the counter response time, in seconds.

For a DC test using a link- or bead-chain electrode, the surface of the insulated conductor(s)
shall be in intimate contact with the link or bead chains for a distance of 125 mm £ 25 mm.

The length of a link- or bead-chain electrode is not specified for an AC test; however, the rate

V=(FxL)/150

<

is the speed in metres per minutes;
is the frequency in hertz;
L [is the electrode length in millimetres.

T

Fof convenience, Table D.2 shows the formulas for seven frequencies.

Table D.2 — Formula for maximum-speed of wire in terms
of electrode length L of link- Oor'bead-chain electrode

Nominal supply frequency Speed V (m/min)

F (Hz) with electrode length L (mm)
50 0,333 x L
60 0,400 x L
100 0,667 x L

400 2,67 x L

1.000 6,67 x L

3 000 20,0 x L

4 000 26,7 x L

The conductor being tested shall be earthed during the spark test. Where the conductor comiing

from the payroffireel is bare, the conductor shall be earthed at the pay-off reel or at another

poipht at which continuous contact with the bare conductor, prior to the insulating process), is

mZLntained and the conductor is not required to be tested for continuity or earthed at the takefup
|

. Where the conductor coming from a pay-off reel is insulated, an earth connection shall be
mape‘at each pay-off reel and at the take-up reel. The earth connection shall be bonded to the
protective earth TERMINAL In the spark tesier.

D.3 Routine spark test method for PROBE WIRE

For single-conductor wires with other than extruded insulation, the potential shall be 1 500 V if
the wire is RATED for 300 V and shall be 2 000 V if the wire is RATED for 600 V.

For all other wires and insulations, the potential shall be 10 times the voltage RATING of the
wire, up to 1 000 V, with a minimum potential of 1 500 V. If the RATED voltage is not specified,
the potential shall be 3 000 V. For wire RATED more than 1 000 V, the potential shall be two
times the RATED voltage with a minimum potential of 10 000 V. Insulated conductors or the
insulated conductors of a jacketed wire shall be tested. In the case of a jacketed wire, the
insulated conductors shall be tested prior to the application of the overall jacket or covering.
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The spark test shall be performed at some point prior to the wire being cut to its final length or
before being cut into shipping lengths.

Any faults shall be cut out or repaired. The insulation at points of repair shall be retested.
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Annex E
(informative)

4 mm CONNECTORS

E.1 General

HAZARDS may arise from an OPERATOR's reliance on values displayed by the equipment when
co . " . .

This annex gives the recommended dimensions for safety purposes of 4 mm CONNECTORS when
usdgd on probe assemblies and equipment to which probe assemblies can be connected. These
4 mim CONNECTORS are often called "banana connectors" or "banana plugs".

E.Z Dimensions

The¢ dimensions of Figure E.1 are compatible with 4 mm CONNECTORS\RATED for MEASUREMENT
CATEGORIES-H—+HorP/ up to 1 000 V.

The¢se dimensions ensure that SPACINGS values of 7.4.2 are‘\met when the CONNECTORS ind
TERMINALS are mated, unmated or partially mated, and\that conductive parts of majted
COINNECTORS and TERMINALS are in contact.

NOTE Extraction or insertion forces and contact resistance yalues have not been considered.
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A F 3,90 mm £ 0,05 mm (compressed) G <6,4mm
Bk 6,6 mm K 28,7 mm
CE7,9 mm dmm < H<6 mm
2,6 mm< E<6 mm L =20 mm
Ff12 mm M=4,00 mm + 0,05 mm

Tdlerances on dimensions without specific tolerahces: £ 0,1 mm

— |! is a male CONNECTOR

— P is afemale CONNECTOR

— Kiis the location where the best contact occurs and F is the distance to X
— A is the maximum diameter where the contact occurs

The minimum valug~of-E and H depends on whether or not plastic parts are present.-SPAGINGS CLEARANCES S
be at least 2,6 mm:

Figure E.1 - Recommended dimensions of 4 mm CONNECTORS

hall
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Annex F
(normative)

MEASUREMENT CATEGORIES

F.1 General

For the purposes of this document, the following MEASUREMENT CATEGORIES are used. These

ME/ REMEN A OR a =
K4 C-61040-1-2040and C-60664 or—theimpuwlsewithstand-categorie overvolts
catpgories)—according—to—EC60364-4-44 |EC 61010-1:2010, K.1.1, IEC 60364
44:007/AMD1:2015, 443.6 or IEC 60664-1:2020, 4.3.

NOFE-MEASUREMENT CATEGORIES are based on locations on the mains supply.system wh
mepsurements can be made.

NOTE IEC 60364-4-44 and IEC 60664-1 overvoltage categories are created to achieve-an-insulation coordinatio]
the pomponents and equipment used within low-voltage mains supply systems.

F.2 MEASUREMENT CATEGORIES

F.2.1 MEASUREMENT CATEGORY Il

MERSUREMENT CATEGORY Il is applicable to test and.measuring circuits connected directly
utiljzation points (socket outlets and similar points)‘of the low-voltage mains installation (
Talble F.1 and Figure F.1).

EXAMPLE Measurements on mains circuits of household appliances, portable tools and similar equipment, an
the ponsumer side only of socket-outlets in fixed installations.

F.2.2 MEASUREMENT CATEGORY llI

MERSUREMENT CATEGORY Il is applicable to test and measuring circuits connected to
disfribution part of the building's_low-voltage mains installation (see Table F.1 and Figure F

Tolavoid risks caused by the’HAZARDS arising from these higher short-circuit currents, additio
insplation and other provisions are required.

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

EXAMPLE .. Measurements on distribution boards (including secondary meters), photovoltaic pan
circpit-bnéakers, wiring, including cables, bus-bars, junction boxes, switches, socket-outlets in the fixed installat
and|equipment for industrial use and some other equipment such as stationary motors with permanent connectio

e not the same 3 he overvoltage cateqarie ording to-Anne

n of

to
see

on

the

nal

the

els,
ion,
n to

the fixed installation.

F.2.3 MEASUREMENT CATEGORY IV

MEASUREMENT CATEGORY |V is applicable to test and measuring circuits connected at the sou
of the building's low-voltage mains installation (see Table F.1 and Figure F.1).

rce

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 must be taken
to avoid any chance of a short circuit.
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EXAMPLE Measurements on devices installed before the-mainfuse-or mains circuit breaker or isolator switch in
the building installation.

F.2.4 Probe assemblies without a MEASUREMENT CATEGORY RATING

Many types of test and measuring circuits are not intended to be directly connected to the mains
supply. Some of these measuring circuits are intended for very low energy applications, but
others of these measuring circuits may experience very high amounts of available energy
because of high short-circuit currents or high open-circuit voltages. There are no standard
transient levels defined for these circuits. An analysis of the WORKING VOLTAGES, loop
impedances, temporary overvoltages, and transient overvoltages in these circuits is necessary
to . ! . : . X

EXAMPLE Thermocouple measuring circuits, high-frequency measuring circuits, automotive testers, and*tesfers
usefl to characterize the mains installation before the installation is connected to the mains supply.

(<) V o
J . &
1 i - B =
| L
/ fwxa‘
E’ \ = ¥ L\
(o) CAT 1l CAT Il CAT IV

EC

22?)5
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low-voltage supply source over or under gg’n‘dg\ 9 distribution board

service fuse . 10 light switch

tariff meter A\Q) 11 lighting

mains circuit breaker or isolator svﬁ@u a 12 junction box

photovoltaic panel .\0 13 socket wiring

DC to AC inverter C)\ 14 socket outlets

circuit breaker or isolator switch 15 plug-in lamps

generation meter § 16 household appliances, portable tools

The mains circuif byeaker or isolator switch may be installed by the service provider. If not, the demarcati
point between IV and CAT Il is the first isolating switch in the distribution board.
Tl REMENT CATEGORY I
T @ASUREMENT CATEGORY Il

T |VC) MEASUREMENT CATEGORY IV

I

5

on

NS

Figure F.1 — Example to identify the locations of MEASUREMENT CATEGORIES 40

C


A new figure is designed to clarify the MEASUREMENT CATEGORIES locations.
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Table F.1 — Characteristics of MEASUREMENT CATEGORIES

- 101 -

L a
ME(;‘;\\S#Z?:(NT Short-cz:;;::tatlz)urrent Location
kA
I <10 Circuit§ co.nnected. to mains socket outlets and similar points in
the mains installation
11 <50 Mains distribution parts of the building
v > 50 Source of the mains installation

a8 |The values of loop impedances (installation impedances) do not take into account the resistance of the t
leads and impedances internal to the measuring equipment. These short-circuit currents vary, depending
the characteristics of the installation and the nominal voltage of the distribution system.

on
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Annex G
(informative)
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D, values of Table 5 are interpolated values from Table F.2 of IEC 60664-1:2020. D, values of
Table 5 below 100 mm are interpolated values from Table F.8 of IEC 60664-1:2020 and D,
values of Table 5 above 100 mm are extrapolated values from Table F.8 of IEC 60664-1:2020.

CLi
Ta

ha

Table G.1 — CLEARANCES values for Table 2

v

ARANCES of Table G.1 have been calculated using linear interpolation of D, valueﬂﬂom

le 5 for BASIC INSULATION (see 7.5.2.3.2) with a 25 % safety factor. Transient ove
e been disregarded.

G

a

jes

N .
[A] [B] [C] [D] € [ = el | m
Safety Peak value Exact CLEARANCE k(b'v Final CLEARANCE
A¢ RMS or factor N
DG voltage AC DC AC O AC DC
x 1,25 I%g\
\% \Y \Y \Y mm Z, m mm mm
300 375 530 375 0,046 ;\\‘/0,016 0,8 0,8
600 750 1061 750 0,3 O 0,11 0,8 0,8
1000 1250 1768 1250 @3 0,48 1,0 0,8
1500 1875 2 652 1875 \\%,00 1,14 2,0 1,1
2 000 2 500 3 536 2 500 Q})' 3,20 1,80 3,2 1,8
3000 3750 5303 3 7,&\® 6,40 3,45 6,4 3,5
5000 6 250 8 839 50 13 8,3 13 8,3
10 000 12 500 17 678 A’\QZ 500 30 20 30 20
15 000 18 750 26 517\9 18 750 48 32 48 32
PO 000 25 000 3‘5‘ ) 25000 67 44 67 44
v
Colyimn [A]: inal AC RMS or DC voltage to which the CONNECTOR of the probe assembly is RATED
Colyimn [B]: @Iues including a safety factor of +25 %
Colyimn [C]: @. Peak values of the AC RMS voltage
Colyimn [D]: Peak values of the DC voltage
Colfimns [ [FI: Exact values according to Table 5
Col Final CLEARANCES values with the following

n{é@] and [H]:

The 0.8 mm values are the minimum CIEARANCE values for POILUTION DEGRFE 3. S

nce

CONNECTORS are external and exposed, POLLUTION DEGREE 3 has been used.


https://iecnorm.com/api/?name=0b298e0755180c4768e3b519de9c036a

IEC 61010-031:2022 CMV © IEC 2022 - 103 -

Annex H 41
(informative)

Line-to-neutral voltages for common mains supply systems

For the purposes of this document, Table H.1 gives the line-to-neutral voltage that should be
used for determining CLEARANCE and solid insulation requirements of circuits connected to

mains.

Tapre - rived 1To1m >506624-1:2020.

sydtems with inherent control (see IEC 60664-1:2020, 4.2.2.1). @
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This new Annex H specifies the line-to-neutral voltage pertinent to mains system used by CLEARANCES and solid insulation for MEASUREMENT CATEGORIES. It is similar to Annex I of IEC 61010-1.
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Table H.1 — Line-to-neutral voltages for common mains supply systems
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Mains systems and nominal voltages Line-to-
) ) neutral
Three-phase Three-phase | Three-phase | Three-phase | Single-phase | Single-phase voltage
four-wire four-wire three-wire three-wire two-wire (split-phase) pertinent
systems 2 systems 2 systems systems systems three-wire to mains
systems a system
with earthed | with unearthed| unearthed | with earthed AC or DC AC or DC type and
neutral neutral phase nominal
TT system (IT systems) ® ¢ voltage
P P L1 L1
P : E ;2
o E E E—I—E %
E €
TN}C-S System
L1
L2
ok L3
3 N
PE
\ \ \ \ \Y \ \Y
12,5 to 48 30/60 50
66/115 66 60 100
120/208 120/208 110, 115 190 100 100/200 ¢ 150
127/220 120, 127 120 110, 115 110/220
120, 127 115/230
120/240
220/380 230/400 200 200 220 220/440 300
230/400 2771480 220, 230y 240 240 230 240/480
240/415 260, 2¥7, 347 240
260/440 380,400, 415
2771480 440, 480
347/600 347/600 500 347 480 480/960 600
380/660 400/690 577 380, 400, 415
400/690 600 440, 480, 600
4171720
480/830
660 1000 1 000
690, 720
830, 1 000
1250, 1 500 1500
a Voltages shown as two voltages separated by a "/" represent the phase -to- neutral (or line-to- neutral) voltage
= ILUILUO IIIuIbdle llldl LIIE VUILdgE II m

IUIIUVVCU Uy lIIL',' Plldbb‘ lU PIIGDU (Ul IIIIE lU IIIIE) VUIldHC rUI EAGIII}JIC

any phase to neutral is 120 V, and the voltage from any phase to another phase is 208 V. Likewise, "220/440"
indicates that the voltage from either line-to-neutral is 220 V, and the voltage from line-to-line is 440 V.

b Zis an impedance which may connect neutral to earth (usually 1 500 Q).

¢ When insulation is monitored, neutral of these systems is considered to be earthed.

Practice in Japan.

€ Only applicable for DC.
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Annex |
(informative)

Index of defined terms

Term Definition
ACCESSIBLEAO 8 Pl o i e 3.4.1
BASIC INSULATION ...ttt ittt ettt et et et e e et e e e e e e e e e e e e e e e e e e e e ae e ens 3.5.1
(o7e] ] =Tox K] S PP 8.]1.5
(oI = 7N 7.Y N o1 = PP RUPRPPRPRpt, 3.5.10
CREEPAGE DISTANCE ...ctuiitiiieiiei e e e e e e e e e e e eee e b e 3.5.11
DOWBLE INSULATION «tuiteit ettt eete et eeet e eaaeeee et e et een s eaneeaeeaeenseaneeaneeeeenaeennesneesn o te e e rneennnns 3.3
ENGLOSURE ....tittttieete it te et e et e et e e et e e e et e et e e et eansean e et eesneenseaneesneenneenneeneessed e faneeneernaennns 3.2
HAZARD ..ottt ettt oot et e e e e e e e e e e e e e e e e e B s e et e et e e 34.3
HAZARDOUS LIVE . ..uitiiiteit ettt et N T e 34.2
MEASUREMENT CATEGORY ..uuitiititiititteteet et eet e et eet e et e ete et eeteeneeteen e e (Tae e e et e eteete et etaeaeenaenaenns 3.4[11
N1 3V V- I ot ] | ] i T ] I AP PR 34.6
NORMAL USE .. euuitneiteiieiieei et et e e e e e e e e e et e e e e e e e e e e e € e 0 et ettt et e et e et e e e e e ees 34.5
(0] 127N o] S SR 34.8
=TT LR 0 N PSP 3.5
POULUTION DEGREE ..ituiitieittiieeteiteeeteeeeeieetaeen s et en e et e et eea s e anee s e et eeaaeensesnee e enaeenaesnaesnnns 3.6
POULUTION DEGREE T 1.itiiitiiiiiiti ettt e ettt e e e e et e e e e e e et e et e e e eaaaas 3.7
POULUTION DEGREE 2 .. oviiitiiieiieeitee e s ettt ettt e 35.8
POULUTION DEGREE 3 ... itiiiiiiiiiiieitieiis s e et ae et e tae e e e eeae e et e e e et e et eea e e eneeanee e enae et aeanaeannns 3.9
L0 =] = T PP 3.4
PROBE WIRE ...uivuiiieiteit et eeie S s et e et e et et e e e e e e e e et e e e e e e e et e e et e e e e e et e e et eenneeannns 31.8
PROTECTIVE FINGERGUARD. /5 00 - ettt ettt et e et e e e e e e et e et e e e e e e e e e et e e e e e et e et e e e ennnns 31.3
PROTECTIVE IMPEDANCE .. uytttu ettt ett et ete et e e et e s ea e et e et e ea e an e et e et e ea e e aneeanee e eenaeenaeanaeannns 34.4
RATED

RATED ValUE ..o e e e 3.2.1
27 11N TSRS 3R.2
REASONABLY FORESEEABLE MISUSE....uituiitteinittietieetteeneetneeteetaean e et e e eeasean e et eeteenaeenaeanns 3.4.12
REFEREMNCE CONNECTOR ....uituttteit et ste et et e et e e e e e e e e et e et e et e e e e et e e ea e e e e eesaeeneesnaes 3]1.6
REINFEORCED INSULATION . 1. .u ittt it ettt et e et e e e e e et e et e et e e e e e e e e e et e e e e e e e e ea e e aneeannas 3.4
RESPONSIBLE BODY ...uuitiiittin et et e et e e et et e e e e e e et e e e et e e e e e e e e et e e e e e e e e et eeaneeannns 3.4.9
R TU N = 1 2 PR 3.3.2
SINGLE FAULT CONDITION L..uituitnetteit et et ettt ettt et e e e et e e et e et e e e et e et e e et e e e e s e et e et eaneeaneeaneees 3.4.7
] 27 ol | T PP 3.5.12
SPRING=LOADED CLIP .. ottitiit ettt e e et e e e et e et e e e e e e e e et e e e e e e eaeees 3.1.9
STACKABLE CONNECTOR .uuttuituettett ettt et eea s eeae et e et e et e e e e e e et eea e e aaeean e et e eaae et aeaneesneesnees 3.1.10
SUPPLEMENTARY INSULATION ...t uttttttettetteet e et ee e e e et e e et e et e e e et e et e e et e e e es e et e et eeneeaneeaneees 3.5.2
TERMINAL ..ottt e e et e e ettt e et e et aaas 3.1.1
LI L] PR 3.1.7
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LA I 0 10 B 3.4.10
WORKING VOLT AGE .. ettt ettt e et e e e i e e et eraaeeeaaaeas 3.2.3
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List of comments

Subclause 5.3.3 of IEC GUIDE 104:2019 states that a group safety publication shall include in
its scope the essence of the text. Description of the types of probe assemblies within the scope
is moved to a new Clause 4.

Scope is enlarged to cover non-contact probe assemblies. Previously, non-contact probes for
voltage detection or measurement felt in the scope from IEC 61010-1. Part 1 was not covering
specific HAzZARDS of non-contact probes which can touch uninsulated HAZARDOUS LIVE
conductors.

Subclause 5.2.3 of IEC GUIDE 104:2019 requires to include these two paragraphs in the-scope
of & basic safety publication (BSP).

The¢ standards referenced in this clause are dated to prevent any unwanted modifications of the
requirements.

PROBE TIP applies now also to non-contact probes. The previous wording "makes a connectipn”
was$ no longer appropriate.

A definition for REFERENCE CONNECTOR is needed. The referencecpoint is usually the earth
(grpund) of the equipment under test.

It i the same definition as in IEC 61010-1.

It ig the same definition as in IEC 61010-2-03x.

Definition is modified to fit with IEC 60050 International Electrotechnical Vocabulary.
Definition is modified to fit with IEC 60050 International Electrotechnical Vocabulary.
Definition is modified to fit with IEC 60050 Jiternational Electrotechnical Vocabulary.
It ig the same definition as in IEC 6101051.

Type B and Type C probe assemblies differ only by the voltage range. It is considered being| no
longer appropriate. Voltage rangé.is removed, and Type C is deleted.

IEG 61557-4 and IEC 61557-14 require the equipment to be rated for MEASUREMENT CATEGQRY
Il dr Ill, and require test leads and test probes used with the measuring equipment to fulfil the
requirements of IEC 61010-031. Type E probe assemblies are added to cover the 4-pole probe
asgemblies used for accurate resistance measurements in these specific environments.

IECG 61557-17:2021 defines minimum performance requirements for non-contact AC voltage
indjcators to¢educe the risk of electric shock for the testing person and bystanders caused by
thelwrong.interpretation of the indication. IEC 61557-17:2021 refers to IEC 61010-031:2015|for
eleptricalisafety, but IEC 61010-031:2015 does not include non-contact probe assemblies i its
scdpe’. Addition of Type F in this new edition fixes this inconsistency.

No HAZARD relating to the spread of fire in probe assemblies has been identified. The text of
Clause 9 of edition 2.0, renumbered Clause 10 in this edition 3.0, which covers temperature
limits and protection against the spread of fire is modified to cover only temperature limits.

It is not a new requirement, just a better classification of the HAZARDS covered by this document.
For example, a probe assembly can be fixed to an equipment, or a probe assembly can have
insulated or protected outputs (e.g. a differential probe). In these situations, IEC 61010-031
should be read in conjunction with Part 1, Part 2-030, Part 2-032, Part 2-033 or Part 2-034.

It is considered that there is no risk of spread of fire for probe assemblies when a BASIC
INSULATION is bridged.


https://iecnorm.com/api/?name=0b298e0755180c4768e3b519de9c036a

20

21

22

23

24

25

26
27

28

29

30
31

32

33

34

35

36

37
38

- 110 - IEC 61010-031:2022 CMV © IEC 2022

After application of a fault condition, inspection of protection by BASIC INSULATION plus
impedance or PROTECTIVE IMPEDANCE is considered, in addition to DOUBLE INSULATION and
REINFORCED INSULATION.

Since the spread of fire is not considered as relevant for probe assemblies, there is no
conformity statement needed.

Conformity statement of Subclause 13.2 3) of IEC 61010-031:2015+AMD1:2018 for removable
parts of PROBE TIPS is ambiguous. Removable parts of PROBE TIPS are allowed when they comply
with the new 13.2 ¢).

Mafking the voltage to earth value is not consistent with the MEASUREMENT CATEGORIES voltages
which are based on the nominal AC RMS line-to-neutral or DC voltage of mains being measured:
- (GLEARANCES for MEASUREMENT CATEGORIES are defined in Table 4 for the nominalFAC RMS
I[ne-to-neutral or DC voltage of mains being measured,
- test voltages for testing solid insulation are defined in Table 8 and 9 for the nomjnal AC RMS
I[ne-to-neutral or DC voltage of mains being measured.

Thils statement is used when checking conformity of CONNECTORS or TERMINALS with different
RATINGS connected in fully mated position or in partially mated position-

CLEARANCES for CONNECTORS in unmated position are recalculated (see Annex G for detail$ of

the| calculation) and extended to 20 kV, in particular for probe assemblies used with equipmient
in the scope of IEC 61010-2-034.

Checking CLEARANCES by voltage is always an alternative!

Acfually, a CONNECTOR in unmated position is not siibjected to a permanent voltage which
cornstrains it. CREEPAGE DISTANCES are specified ta'the same values as CLEARANCES although it
is ot necessary, but to avoid any question from-the reader.

Copformity of IP2X PROBE TIPS above 1 000, AC and 1 500 V DC is different from conformity
given by Subclause 12.3.2 of IEC 60529. Main protection is ensured by protective FINGERGUARD
or ¢listance.

Values of Table 5 are recalculated according to IEC 60664-1:2020, Table F.2 for D1 and Tdble
F.8 for D2 with extrapolation above’50 kV, in condition of inhomogeneous fields.

Folf checking the effects of-transient overvoltages, the impulse voltage test is recommended.

Tables 8 and 9, previously Tables 14 and 4 of edition 2.0, are swapped, but values have not
chgnged.

Foll MEASUREMENT CATEGORIES, the voltage which stresses the insulation is the nominal AC RMS
ling-to-neutrahor'DC voltage.

The¢ test<procedure for partial discharge is under consideration by IEC TC 66/WG 2. The
minimumyvalue of 1 mm for thickness and distance applies by default.

CLLI-\KI-\NL;I:D Uf ullllldtcd CUNNEUTURS dIT |l|caaU|cd Ul iUbiUUI. Tilib UI) Propustcs a IIIUﬁIUuI fOF
testing, using a test finger. As the test finger can be held at a HAZARDOUS LIVE voltage,
precaution should be taken when performing this test.

Humidity preconditioning impregnates solid insulation sensitive to water. It has no effect on the
air in the reference test conditions, and the CLEARANCES.

Each insulation (basic or supplementary) of a DOUBLE INSULATION shall be tested separately.
DOUBLE INSULATION cannot be tested as REINFORCED INSULATION.

A CLEARANCE can be checked by a voltage test.

It has been stated that a probe assembly could contain fluids. If a probe assembly contains
fluids, Part 1 applies.
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39 Type E probe assemblies are supposed to be applied on non HAZARDOUS LIVE installation in
normal use. In situation of REASONABLY FORESEEABLE MISUSE, the risk of short circuiting two
high-energy conductors at different potentials is considered as reasonable.

40 A new figure is designed to clarify the MEASUREMENT CATEGORIES locations.

41 This new Annex H specifies the line-to-neutral voltage pertinent to mains system used by
CLEARANCES and solid insulation for MEASUREMENT CATEGORIES. It is similar to Annex | of IEC
61010-1.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 031: Safety requirements for hand-held and hand-manipulated

1)

2)

3)

4)

5)

6)

7)

8)

9)

IEC
ang

probe assemplies Tor electrical test and measurement

FOREWORD

[he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
bl national electrotechnical committees (IEC National Committees). The object of IEC is to promote internati
Co-operation on all questions concerning standardization in the electrical and electronic ffields. To this end
n addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rep

bing
bnal
and

rts,

Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC™ Publication(s)"). Their

breparation is entrusted to technical committees; any IEC National Committee interesfed in the subject dealt
may participate in this preparatory work. International, governmental and non-governmental organizations liai

ith
bing

vith the IEC also participate in this preparation. IEC collaborates closely with, the International Organization for

Standardization (ISO) in accordance with conditions determined by agreemént between the two organizations.

he formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internati

bnal

Consensus of opinion on the relevant subjects since each technical’ committee has representation fron] all

nterested IEC National Committees.

EC Publications have the form of recommendations for international use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are-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
misinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat

bnal
IEC
any

ons

ransparently to the maximum extent possible in their national and regional publications. Any divergence between

bny |EC Publication and the corresponding natiomal or regional publication shall be clearly indicated in the la

EC itself does not provide any attestation of, conformity. Independent certification bodies provide confor
bssessment services and, in some areas,(access to IEC marks of conformity. IEC is not responsible for
Gervices carried out by independent certification bodies.

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

No liability shall attach to IEC or-its directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
bther damage of any nature_whatsoever, whether direct or indirect, or for costs (including legal fees)
bxpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

ter.

mity
any

and
e or
and
IEC

Attention is drawn-to.the Normative references cited in this publication. Use of the referenced publications is

ndispensable faor the correct application of this publication.

A\ttention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent

ights. IEC-shall not be held responsible for identifying any or all such patent rights.

61010-031 has been prepared by IEC technical committee 66: Safety of measuring, con
laboratory equipment. It is an International Standard.

trol

It h

as the status of a group safety publication in accordance with IEC Guide 104.

This third edition cancels and replaces the second edition published in 2015, and

Am

endment 1:2018. IEC 61010-031 is a stand-alone standard.

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

a) the scope has been made succinct. General information from the scope of Edition 2 has
been moved to a new Clause 4. Consequently, Clause 4 to Clause 8 of Edition 2 have been

renumbered. Clause 9 of Edition 2 has been deleted;
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b)

c)
d)

e)

u)
v)

w)

The textefithis International Standard is based on the following documents:
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in Clause 2, normative references have been dated and new normative references have
been added;

in 3.1.4, the definition of PROBE TIP has been modified;

in 4.1, there is no longer any differentiation between high voltage and low voltage probe

assemblies. Type C probe assemblies have been merged with Type B probe assembilies;

in 4.1 d) "Kelvin" probes have been added to the list of probe assemblies as a new Type E

and a new Figure 5;

in 4.1 e), probes for voltage measurement without electrical connection to conductors have

been added to the list of probe assemblies as a new Type F and a new Figure 6;

in 4.2.1, spread of fire is no longer considered as a HAZARD;

Subclause 4.4.2.5 from Edition 2 has been deleted;

Subclause 4.4.4.3 from Edition 2 has been deleted;

in 5.4.4.1 consideration has been given to SPACINGS and impedance;

in 6.1.1, removable parts of PROBE TIPS which bear markings are allowed;

in 6.1.5, the voltage to be marked for MEASUREMENT CATEGORIES is the-AC line-to-neutral or

DC voltage;

in 7.4.2, requirements for unmated CONNECTORS have been modified as follows:

1) Table 2 has been modified and expanded,

2) a calculation method for CLEARANCES of CONNECTORS. @bove 20 kV has been defined
3) CREEPAGE DISTANCES have been aligned with CLEARANCES;

in 7.4.3.1 and 7.4.3.5, requirements for IP2X PROBE TIPS with retractable sleeve have bg¢en

added;

in 7.4.3.2, PROBE TIPS are now applicable to.non-contact probe assemblies;

in 7.5.2.3.2, the values of Table 5 havesbeen modified;

in 7.6.2, voltage tests of CLEARANCES are done without humidity preconditioning;
pre-treatments for rigidity test fromClause 10 of Edition 2 have been moved to 9.2;
Subclause 11.1 of Edition 2 has been deleted,;

addition of an exception fof ;Type E probe assembly in 13.2. Removable parts of PROBE T
which bear markings afejallowed;

Figure F.1 has been modified;
Annex G has been added, for determination of CLEARANCES for Table 2;

Annex H has.been added, covering line-to-neutral voltages for common mains sup
systems.

Draft Report on voting

66/770/FDIS 66/771/RVD

IPS

ply

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.
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A list of all parts of the IEC 61010 series, published under the general title, Safety requirements
for electrical equipment for measurement, control, and laboratory use, can be found on the IEC
website.

In this document the following print types are used:

— requirements and definitions: in roman type;
— NOTES and EXAMPLES: in smaller roman type;
— conformity and tests: in italic type;

— [terms usedthroughoutthis document which ttave beemnm defimedm Ctause 3T SMALT RONIAN
CAPITALS.

The¢ committee has decided that the contents of this document will remain unchanged-until the
stapility date indicated on the IEC website under webstore.iec.ch in the data related to the
spdgcific document. At this date, the document will be
e [reconfirmed,

e |withdrawn,

e |replaced by a revised edition, or

e |amended.

IMPORTANT - The "colour inside" logo on the cover page of this document indicates thaf it
cgntains colours which are considered to be useful for the correct understanding of its
cqntents. Users should therefore print this document using a colour printer.
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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

1 [Scope

This part of IEC 61010 specifies safety requirements for hand-held and hand-manipulated probe
asgemblies for electrical test and measurement, and their related accessories.-These probe
asgemblies are for non-contact or direct electrical connection between a part and\efectrical fest
and measurement equipment. They can be fixed to the equipment or be detachable accessollies
for [the equipment.

This group safety publication focusing on safety essential requirements-is primarily intended to
be [used as a product safety standard for the products mentioned._in the scope, but is glso
intgnded to be used by technical committees in the preparatiofi~of publications for prodycts
sinfilar to those mentioned in the scope of this group safety publication, in accordance with the
primciples laid down in IEC Guide 104 and ISO/IEC Guide 51«

Ong of the responsibilities of a technical committee 4s, wherever applicable, to make usg of
bagic safety publications and/or group safety publications in the preparation of its publications.

2 | Normative references

The following documents are referred to ih the text in such a way that some or all of their content
corjstitutes requirements of this document. For dated references, only the edition cited applies.
Fol undated references, the latest edition of the referenced document (including any
amendments) applies.

IEG 60027-1:1992, Letter(symbols to be used in electrical technology — Part 1: Gengral
IEG 60027-1:1992/AMD1:1997
IEG 60027-1:1992/AMD2:2005

IEG 60027-2:2049,” Letter symbols to be used in electrical technology - Parf 2:
Telecommunijcations and electronics

IEG 60027-4:2006, Letter symbols to be used in electrical technology — Part 4: Rotating eled{tric
maghines

IEC 60529:1989, Degrees of protection provided by enclosures (IP Code)
IEC 60529:1989/AMD1:1999
IEC 60529:1989/AMD2:2013

IEC 61010-1:2010, Safety requirements for electrical equipment for measurement, control, and
laboratory use — Part 1: General requirements
IEC 61010-1:2010/AMD1:2016

IEC 61180:2016, High-voltage test techniques for low-voltage equipment — Definitions, test and
procedure requirements, test equipment
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3 Terms and definitions

For the purposes of this document, the following terms and definitions apply (see Annex | for
index of defined terms).

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

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

° 1ISO Online. hrn\A/cing plaffnrm: availahle at thc://\Al\nnnl_icn_nrg/nhp

3.1 Parts and accessories

3.111
TERMINAL
commponent provided for the connection of a device (equipment) to external conductors

Not¢ 1 to entry: TERMINALS can contain one or several contacts and the term includes seckets, pins, etc.

3.1]2

ENCLOSURE
pafnt providing protection of a probe assembly against certain-external influences and, in any
dirgction, protection against direct contact

3.113

PRQTECTIVE FINGERGUARD
pant of the ENCLOSURE that indicates the limit of safe”access and that reduces the risk of the
OPERATOR touching HAZARDOUS LIVE parts

3.1]4
PROBE TIP
part of a probe assembly or accessory:which can touch the point being measured or tested

3.1{5

CONNECTOR
cormponent which is attached:to the PROBE WIRE, to connect the probe assembly to a TERMINAL
of the equipment or to another probe assembly

3.1|6
REFERENCE CONNECTOR
CONNECTOR forseonnection to a reference point

3.7

TOOQL
ext(Lrnal device, including a key or coin, used to aid a person performing a mechanical funct]ion

3.1.8

PROBE WIRE

flexible wire or cable used as part of the probe assembly or its accessories, consisting of one
or more conductors and associated insulation

3.1.9

SPRING-LOADED CLIP

probe or probe accessory with one or more hooks or jaws forced by a spring to grip the part
being measured or tested
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3.1.10
STACKABLE CONNECTOR
CONNECTOR assembly which contains an additional TERMINAL

EXAMPLE Figure 1 is an example of a STACKABLE CONNECTOR with a male CONNECTOR and a female TERMINAL.

—

C

Key]
1 TERMINAL for ADDITIONAL CONNECTOR
2 [FONNECTOR
3 PROBE WIRE

Figure 1 — Example of a STACKABLE CONNEGTOR
with a male CONNECTOR and a female TERMINAL

3.2 Quantities

3.2{1

RATED
RATED value
cordition or quantity value assigned, generally<by' a manufacturer, for a specified operafing
corndition of a component, device, or probe assembly

3.212
RATING
set|of RATED values and operating conditions

[SQURCE: IEC 60050-151:20045- 151-16-11]

3.213

WORKING VOLTAGE
highest RMS valug_of the AC or DC voltage across any particular insulation which ¢an
continuously appear during NORMAL USE

Note 1 to entrys \ Transients and voltage fluctuations are not considered to be part of the WORKING VOLTAGE.

3.3 Tests

3.3
TYPE TEST
test of one or more samples of a probe assembly (or parts of a probe assembly) made to a
particular design, to show that the design and construction meet the requirements of this
document

Note 1 to entry: This is an enlargement of the IEC 60050-151:2001, 151-16-16 definition to cover design as well as
construction.

3.3.2
ROUTINE TEST
conformity test made on each individual item during or after manufacture

[SOURCE: IEC 60050-151:2001, 151-16-17]
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3.4 Safety terms

3.4.1
ACCESSIBLE
able to be touched with a standard test finger or test pin, when used as specified in 7.2

3.4.2
HAZARDOUS LIVE
capable of rendering an electric shock or electric burn

3.4[3
HAiARD
potential source of harm

3.4[4

PROTECTIVE IMPEDANCE
component or assembly of components whose impedance, construction ‘and reliability pre
suitable to provide protection against electric shock

3.415

NORMAL USE
operation, including stand-by, according to the instructions for-use or for the obvious intended
purpose

3.4,6
NORMAL CONDITION
condition in which all means for protection against\HAZARDS are intact

3.417

SINGLE FAULT CONDITION
corndition in which one means for protection against a HAZARD is defective or one fault is presgent
which could cause a HAZARD

Note 1 to entry: If a SINGLE FAULT CONDITION results unavoidably in one or more other fault conditions, all the faillires
are [considered as one SINGLE FAULT CONDITION.

3.4.8
OPERATOR
penlson operating the-ptobe assembly for its intended purpose

3.4]9
RE$PONSIBLE{BODY
indjvidual-.or_group responsible for the safe use and maintenance of probe assemblies

3.4.10
WEFLOCATION
location where water or another conductive liquid may be present and is likely to cause reduced
human body impedance due to wetting of the contact between the human body and the probe
assembly, or wetting of the contact between the human body and the environment

3.4.11

MEASUREMENT CATEGORY

classification of testing and measuring circuits according to the types of mains to which they
are intended to be connected

Note 1 to entry: MEASUREMENT CATEGORIES take into account overvoltage categories, short-circuit current levels,
the location where the test or measurement is to be made and some forms of energy limitation or transient protection
included in the building installation (see Annex F for more information).
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12

REASONABLY FORESEEABLE MISUSE
use of a product in a way not intended by the supplier, but which may result from readily

pre

3.5
3.5

dictable human behaviour

Insulation

A

BASIC INSULATION
insulation which provides basic protection

Not

[SQ

3.5
SUF
ind

[SQ

3.5

b 1 to entry: This concept does not apply to insulation used exclusively for functional purposes.

URCE: IEC 60050-195:2021, 195-06-06]

2
PLEMENTARY INSULATION

ependent insulation applied in addition to BASIC INSULATION that providesfault protection
URCE: IEC 60050-195:2021, 195-06-07]
3

DOUBLE INSULATION

ins
[Sd

3.5

ilation comprising both BASIC INSULATION and SUPPLEMENTARY INSULATION
URCE: IEC 60050-195:2021, 195-06-08]

4

REINFORCED INSULATION

ins
INS

Not
INSU

[Sd

3.5
POl
ad(
of ¢

3.5
POl
nu

Llation that provides a degree of protection against electric shock equivalent to bou
ULATION

e 1 to entry: REINFORCED INSULATION Can comprise several layers that cannot be tested singly as B
LATION Oor SUPPLEMENTARY INSULATION:

heral indicating the level of POLLUTION that can be present in the environment

BLE

\SIC

URCE: IEC 60050-195:2021, 195-06-09]

5

LUTION

ition of foreign(matter, solid, liquid or gaseous (ionized gases), that can produce a reductjion
ielectric strength or surface resistivity

6

LUT/ON DEGREE

3.5

T

POLLUTION DEGREE 1

no

3.5

POLLUTION or only dry, non-conductive POLLUTION occurs, which has no influence

.8

POLLUTION DEGREE 2
only non-conductive POLLUTION occurs except that occasionally a temporary conductivity
caused by condensation is expected
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3.5

.9

POLLUTION DEGREE 3
conductive POLLUTION occurs, or dry, non-conductive POLLUTION occurs which becomes
conductive due to condensation which is expected

Note 1 to entry: In such conditions, probe assembly is normally protected against exposure to direct sunli
precipitation, and full wind pressure, but neither temperature nor humidity is controlled.

3.5

.10

CLEARANCE
shortest distance in air between two conductive parts

ght,

3.5
CRE
shd

[Sd

3.5
SP/
any

4

4.1

11

EEPAGE DISTANCE

rtest distance along the surface of a solid insulating material between two conductive pé
URCE: IEC 60050-151:2001, 151-15-50]

12

\ICING

combination of CLEARANCES and CREEPAGE DISTANCES

General

Type of probe assemblies

The¢ safety of the following types of probe assemblies are covered by this document.

a)

Type A: non-attenuating probe assemblies. Non-attenuating probe assemblies that
RATED for direct connection to voltages exceeding 30 V AC RMS, 42,4 V peak, or 60 V D
but not exceeding 63 kV. They do not.incorporate components which are intended to provi
a voltage divider function or .a>;signal conditioning function, but they can con
non-attenuating components such\as fuses (see Figure 2).

Type B: attenuating or dividerprobe assemblies. Attenuating or divider probe assembl
that are RATED for direct.connection to voltages exceeding 30 V AC RMS, 42,4 V peak,
60 V DC but not exceeding 63 kV. The divider function can be carried out wholly within
probe assembly, or partly within the test or measurement equipment to be used with
probe assembly (see‘Figure 3 a) and Figure 3 b)).

Type D: attenuating, non-attenuating or other signal conditioning probe assemblies that
RATED for direct’connection only to voltages not exceeding 30 V AC RMS, 42,4 V peak
60 V DC,and are suitable for currents exceeding 8 A (see Figure 4).

rts

are
C,
He
ain

es
or

the
the

are
or

Type Elnon-attenuating probe assemblies for 4-pole precise resistance measurements (see

Figure 5).

EXAMPLE: Kelvin probes.

Type F: probe assemblies for non-contact AC voltage test and measurement. These probe

assemblies are intended for use on insulated or non-insulated conductors without electri

contact (see Figure 6).
NOTE Type F probe assemblies can be stand-alone probes or connected by a PROBE WIRE to equipment.

cal
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1
- 2
3
6
k 1
IEC
Key
1 | CONNECTOR (typical) 4 to equipment
2 | PROBE TIP 5 SPRING-LOADED CLIP
3 | hand-held area of probe body 6 PROBE WIRE
Figure 2 — Examples of Type A probe assemblies
2 =T ] )
1%
3
5
6
4—
4
1_
1 J
2 1
3
5
6
1
¢ — M= =
IEC
Key
1 REFERENCE CONNECTOR 4  to equipment
2 PROBETIP 5 PROTECTIVE FINGERGUARD
3 hand-held area of probe body 6 PROBE WIRE

Figure 3 a) — High-voltage Type B probe assemblies
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\ { ]j b
C

Key

O S

8 7
—
6
AN kY
IEC
PROBE TIP 5 hand-held area)of probe body
to equipment 6 PROBE WIRE
REFERENCE CONNECTOR 7 BNE CONNECTOR
PROTECTIVE FINGERGUARD 8 _eéxamples of accessories

Figure 3 b) — Low-voltage\Type B probe assemblies

Figure 3 — Example.of Type B probe assemblies
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IEC

Key]

1 | CONNECTOR 3 hand-held areajof SPRING-LOADED CLIP

2 | PROBE TIP 4 PROBE WIRE

Figure 4 — Examples of Type)D/probe assemblies

IEC
Key

1 PROBETIP 4 PROBE WIRE

2 PROTECTIVE FINGERGUARD 5 CONNECTORS

3 hand-held area of probe body 6 to equipment

Figure 5 — Examples of Type E probe assemblies
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4
3
5 [l
IEC
Key
1 |PROBE TIP 3 hand-held area of probe body
2 |PROTECTIVE FINGERGUARD 4 PROBE WIRE to equipment

Figure 6 — Examples of Type F probe assémblies
This document does not apply to current sensors within the'sc¢ope of IEC 61010-2-032:2019.

4.2 Safety aspects
4.2{1 Identified HAZARDS

The¢ purpose of the requirements of this document is to ensure that HAZARDS to the OPERATOR
and the surrounding area are reduced to atolerable level.

Reguirements for protection against\particular types of HAZARDS are given in Clause 7| to
Clguse 11 and Clause 13, as follows:

a) |electric shock or burn (see Clause 7);

b) Imechanical HAZARDS (seé Clause 8 and Clause 9);
c) |excessive temperature (see Clause 10);

d) |effects of fluids-(see Clause 11);

e) |arc flash (see\Clause 13).

Additional (requirements for probe assemblies which are designed to be powered fronLa

low-voltage® mains supply, or include other features not specifically addressed in this documjent
are| in”other parts of IEC 61010.

NOTE Attention is drawn to the possible existence of additional requirements regarding the health and safety of
labour forces.

4.2.2 Aspects excluded
This document does not cover:

a) reliable function, performance, or other properties of the probe assembly;
b) effectiveness of transport packaging.

4.3 Verification

This document also specifies methods of verifying that the probe assembly meets the
requirements of this document, through inspection, TYPE TESTS, and ROUTINE TESTS.
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4.4 Environmental conditions
4.4.1 Normal environmental conditions

This document applies to probe assemblies designed to be safe at least under the following
conditions:

a) altitude up to 2 000 m;

b) ambient temperature of 5 °C to 40 °C;

c) maximum relative humidity of 80 % for temperatures up to 31 °C decreasing linearly to 50 %
retative humidity at40—°C;

d) |applicable POLLUTION DEGREE of the intended environment.
4.42 Extended environmental conditions

This document applies to probe assemblies designed to be safe not only in the'environmental
conditions specified in 4.4.1, but also in any of the following conditionshas RATED by fthe
mapufacturer of the probe assembly:

a) |outdoor use;

b) |altitude above 2 000 m;

c) |ambient temperatures below 5 °C or above 40 °C;
d) [relative humidity above the levels specified in 4.4.1;
e) [WET LOCATION.

5 | Tests

5.1 General

Tests in this document are TYPE TESTS to:be carried out on samples of probe assemblies or their
pafts. Their only purpose is to check:that the design and construction ensure conformity to this
dogument. In addition, the ROUTINE TESTS of Annex D shall be performed on the PROBE WIRH.

The probe assembly shall at least meet the requirements of this document. It is permissibl¢ to
exdeed the requirements. (f,in this document, a lower limit is specified for a conformity value,
then the probe assembly may demonstrate a larger value. If an upper limit is specified fdr a
corfformity value, the probe assembly may demonstrate a lower value. Manufacturing variatipns
and tolerances shallbe taken into account.

Tegts on components or parts of the probe assembly meeting the requirements of the relevant
stapdards specified in this document, and used in accordance with them, need not be repealted
durning TYPE TESTS of the whole probe assembly.

If a probe assembly consists of more than one probe type (see 4.1), each type shall be tested
in accordance with its applicable requirements.

Conformity to the requirements of this document is checked by carrying out all applicable tests,
except that a test may be omitted if examination of the probe assembly and design
documentation demonstrates conclusively that it would pass the test. Tests are carried out both
under reference test conditions (see 5.3) and fault conditions (see 5.4).

Where conformity statements in this document require inspection, this may include examination
of the probe assembly by measurement, examination of the markings on the probe assembly,
examination of the instructions supplied with the probe assembly, examination of the data
sheets of the materials or components from which the probe assembly is manufactured, etc. In
each case, the inspection will either demonstrate that the probe assembly meets the applicable
requirements, or will indicate that further testing is required.
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If, when carrying out a conformity test, there is any uncertainty about the exact value of an
applied or measured quantity (for example voltage) due to the tolerance:

a) manufacturers should ensure that at least the specified test value is applied;
b) test houses should ensure that no more than the specified test value is applied.

If the RATED range of environmental conditions for probe assemblies is wider than that stated
in 4.4.1, the manufacturer should make sure (for example, by suitable alteration of test
requirements or additional tests) that the safety requirements of this document are still fulfilled.

Prcmmmmﬂmmeir
intgnded function because of the residual effect of stresses resulting from tests. Acprobe

asgdembly which has undergone TYPE TESTS shall not then be put into use.

5.2] Sequence of tests

The sequence of tests is optional unless otherwise specified. The probe assemblies under fest
shgll be carefully inspected after each test. If the result of a test causes~doubt as to whether
any earlier tests would have passed if the sequence had been reversed;these earlier tests shall
be repeated.

5.3 Reference test conditions
5.3|1 Environmental conditions

Unless otherwise specified in this document, the following environmental conditions (but pot
corfflicting with those of 4.4.1) shall exist in the test/location:
a) |a temperature of 15 °C to 35 °C;

b) |a relative humidity of not more than 75 %;

c) |an air pressure of 75 kPa to 106 kPa;

d) |no hoarfrost, dew, percolating watep, rain, solar irradiation, etc.
5.3[2 State of probe assemblies

Unless otherwise specified,\tests shall be carried out on the probe assemblies assembled|for
NORMAL USE and under the teast favourable combination of the conditions given in 5.3.3 t0 5.3.9.

In ¢gase of doubt, tests shall be performed in more than one combination of conditions.

If dimensions~orr mass make it unsuitable to carry out particular tests on a complete propbe
asgembly, tests on sub-assemblies are allowed, provided it is verified that the assembled probe
asgembly-will meet the requirements of this document.

5.3|3 Position of the probe assembly

All possible orientations of the probe assembly are considered to be positions of NORMAL USE.

5.3.4 Accessories

Accessories and OPERATOR-interchangeable parts available from, or recommended by, the
manufacturer for use with the probe assembly under test shall be either connected or not
connected.

5.3.5 Covers and removable parts

Covers or parts which can be removed without using a TooL shall be removed or not removed
whichever is the worst condition.
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5.3.6 Input and output voltages

Input and output voltages, including floating voltages shall be set to any voltage within the
RATED voltage range.

5.3.7 Controls

Controls which the OPERATOR can adjust without the use of a TOOL shall be set to any position
except for combinations of settings prohibited by the manufacturer's marking on the probe
assembly.

5.3(8 Connections

The¢ probe assembly shall be connected for NORMAL USE or not connected whichever is\the worst
cordition.

5.319 Short-term or intermittent operation

Prgbe assemblies for short-term or intermittent operation shall be gperated for the longest
RATED period and shall have the shortest RATED recovery period consistent with [the
mapufacturer's instructions.

5.4 Testing in SINGLE FAULT CONDITION
5.4.1 General

The following requirements apply:

a) |examination of the probe assembly and its circuit diagram will generally show the fault

conditions which are liable to result in HAZARDS and which, therefore, shall be applied;

b) [fault tests shall be made as specified for.checking conformity, unless it can be demonstrated
that no HAZARD could arise from a patticular fault condition;

c) [the probe assembly shall be operated under the least favourable combination of referenpce
test conditions (see 5.3). These combinations may be different for different faults and they
shall be recorded for each test.

5.4/2 Application of fault conditions
5.42.1 General

Fadlt conditions shall include those specified in 5.4.2.2 to 5.4.2.4. They shall be applied gnly
ong at a time and shall be applied in turn in the most convenient order. Multiple simultanegus
faults shall not-be applied unless they are a consequence of an applied fault.

After each application of a fault condition, the probe assembly or part shall pass the applicable
tesis‘ef.5.4.4.

5.4.2.2 PROTECTIVE IMPEDANCE
The following requirements apply:

a) if a PROTECTIVE IMPEDANCE is formed by a combination of components, each component
shall be short-circuited or disconnected, whichever is less favourable;

b) if a PROTECTIVE IMPEDANCE is formed with a single component that meets the requirements
of 7.4.5, it need not be short-circuited or disconnected.

5.4.2.3 Probe assemblies or parts for short-term or intermittent operation

Probe assemblies or parts for short-term or intermittent operation shall be operated
continuously if continuous operation could occur in a SINGLE FAULT CONDITION.
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5.4.2.4 Outputs

Outputs of Type B probe assemblies shall be short-circuited.

5.4.3 Duration of tests

The probe assembly shall be operated until the point when it is unlikely that further change as
a result of the applied fault will occur. Each test is normally limited to 1 h since a secondary
fault arising from a SINGLE FAULT CONDITION will usually manifest itself within that time. If there
is an indication that a HAZARD of electric shock or injury to persons may eventually occur, the
test shall he continued for a maximum periad of4 h

5.4/4 Conformity after application of fault conditions
5.44.1 Electric shock

Cohformity with requirements for protection against electric shock after the application of single
faufts is checked as follows:

a) |by making the measurements of 7.3.3 to check that no ACCESSIBLE\conductive parts have
become HAZARDOUS LIVE, except as permitted by 7.1;

b) |by performing a voltage test on DOUBLE INSULATION, REINFORCED INSULATION or BASIC
INSULATION plus impedance when the impedance is short-circuited to check that [the
protection is still at least at the level of BASIC INSULATION, The voltage tests are made| as
specified in 7.6 (without humidity preconditioning) with:the test voltage for BASIC INSULATIDN;

c) |by inspection and measurements of the SPACINGS\{or the levels of BASIC INSULATION. This
also applies to impedance or PROTECTIVE IMPEDANCE.

5.4/4.2 Temperature

Conformity with requirements for tempecrature protection is checked by determining [the
temperature of the outer surface of the probe assembly (see Clause 10).

This temperature is determined by _measuring the temperature rise of the surface or part and
adding it to the ambient temperature of 40 °C, or to the maximum RATED ambient temperatyre,
if hjgher.

5.44.3 Other HAZARDS

Conformity with the'requirements for protection against other HAZARDS is checked as specified
in Clause 8 to Clause 13.

5.5 Testsin REASONABLY FORESEEABLE MISUSE

5.5!1 General
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carried out in the combinations of conditions and operations determined
assessment.
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5.5.2 Fuses

Fused probe assemblies are used where insufficient protection may be provided by the
equipment to which the hand manipulated probe assemblies are connected in particular under
the REASONABLY FORESEEABLE MISUSE conditions associated with the equipment that could lead
to fire or arc flash.
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For the purposes of this test, it is assumed that the equipment to which the probe assemblies
are connected represents a short circuit condition. It is further assumed that the fused probe
assembly may be connected to any voltage source within the RATING of the probe assembly.
This leads to a test condition where any current level up to the maximum prospective short
circuit current may be applied. With respect to prospective short circuit currents associated with
mains installations, the fuse shall be RATED according to 12.2 and no additional testing related
to the interrupt current RATING is necessary. However, testing is necessary at current levels
near the RATING of the fuse which could potentially lead to excessive temperature rise on
hand-held parts as well as damage to insulating parts, ENCLOSURES, and barriers.

|tS pe—Ce1moNnsSs S L ‘“;“-“ OS€ ST O€E CHE TC€ L Ct e
up fo 5 times the fuse RATING through the fused probe assembly does not lead to a HAZARD.

Conformity is checked by inspection and measurement.

6 | Marking and documentation

6.1 Marking
6.111 General

Prdbe assemblies shall bear markings in accordance with 6,1.2)to 6.2. Markings applying to a
prope assembly as a whole shall not be put on parts whichcan be removed by an OPERATOR
without the use of a TOOL, except for removable parts of RROBE TIPS if they comply with 13.4.

Letter symbols for quantities and units shall be\in accordance with IEC 60027-1:1992,
IEG 60027-1:1992:AMD1:1997, and IEC 60027-11992/AMD2:2005, IEC 60027-2:2019 and
IEG 60027-4:2006. Graphical symbols shall be.in‘accordance with Table 1, if applicable. There
are| no requirements for size or colour. If there is no applicable symbol in Table 1, any other
graphical symbol may be used on a probé&.assembly provided the symbol is explained in the
acqompanying documentation (see 6.4.1).

If if is not possible to put all of the required markings on the part, the necessary information
shgll be included in the documentation specified in 6.4.1. Symbol 7 of Table 1 shall also|be
used.

Cohformity is checked by inspection.

6.1]2 Identification
Ea¢h probe aSsembly and, when possible, its accessories shall be marked with:

a) |the name or registered trademark of the manufacturer or supplier;

b) |inladdition for Type B only, the model number or name or other means of identifying the
prnhp nc:nmhly ar part

If a probe assembly is designed for use only with a specific model of equipment, this shall be
made clear, and the specific equipment or model shall be identified, either by marking on the
probe assembly or in the accompanying documentation.

Conformity is checked by inspection.
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Table 1 — Symbols

Number Symbol Reference Description

1 IEC 60417-5031 (2002-10) Direct current

2 7 \_ | IEC 60417-5032 (2002-10) Alternating current
3 /\/ IEC 60417-5033 (2002-10) Both direct and alternating.current
4 IEC 60417-5017 (2006-08) Earth (ground)~TERMINAL

IEC 60417-6042 (2010-11) Gaution, risk of electric shock

6 A IEC 60417-5041 (2002-10) Caution, hot surface

ISO 7000-0434A (2004-01) or
ISO 7000-0434B(2004-01)

Caution @

a8 |See 6.4.1 which requires manufagcturers to state that documentation must be consulted in all cases where th
symbol is marked.

S

6.1.3 Fuses

Prdbe assemblies which contain fuses intended to be replaced by an OPERATOR shall be marked
with all the details necessary for the OPERATOR to obtain the correct fuse. These shall incliide
the| voltage~RATING and the breaking capacity (the maximum current that the fuse can safely
intg¢rrupt.at-the highest RATED voltage). If there is not sufficient space to mark these detgils,
symbol(7,of Table 1 shall be marked on the probe assembly and the necessary information shall
be jncluded in the documentation.

Conformity is checked by inspection.

6.1.4 CONNECTORS and operating devices

If necessary for safety purposes, an indication shall be given of the purpose of CONNECTORS,
TERMINALS, and controls, including any sequence of operations.

Conformity is checked by inspection.
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6.1.5 RATING
The RATING of probe assemblies shall be marked as follows:
a) probe assemblies which do not have a RATING for MEASUREMENT CATEGORIES shall be marked

with the RATED voltage to earth and with symbol 7 of Table 1 (see also 6.4.3 k));

b) probe assemblies for measurements within MEASUREMENT CATEGORIES I, Il and IV shall be
marked with the RATED AC RMS line-to-neutral or DC voltage and the relevant MEASUREMENT
CATEGORIES.

The MEASUREMENT CATEGORY markings shall be "CAT II", "CAT IlI" or "CAT IV" as
applicable.

NOTE CLEARANCES and solid insulation are specified for nominal AC RMS line-to-neutral or DC_ voltagep of
mains being measured. Neutral is considered to be earthed (see Annex H).

If itlis possible (see 6.1.1), marking on a probe assembly shall be on the probe body The nature
of fhe voltage (AC, DC, etc.) shall also be marked, unless the voltage marking| applies to bpth
AC|RMS and DC. If a REFERENCE CONNECTOR is intended for connection tg, points at a voltage
level exceeding the values of 7.3.2, the RATED voltage to earth shally'be marked on [the
CONNECTOR or as close to the CONNECTOR as is practicable.

Forl Type A, Type D and Type E probe assemblies only, the RATED(eurrent of the probe assembly
shgll be marked together with the RATED voltage. The RATED cufrent does not need to be marked
on probe assemblies which are specified for use only in cogjunction with equipment which has
high-impedance inputs or limited-current outputs.

Conformity is checked by inspection.

6.20 Warning markings

Walrning markings shall be legible when thé probe assembly is ready for NORMAL USE.

If if is necessary for the OPERATOR torrefer to the instruction manual to preserve the protection
afferded by the probe assembly, the probe assembly shall be marked with symbol 7 of Table 1.
If a warning applies to a particularpart of the probe assembly, the marking shall be placed|on
or mear this part.

If the instructions for use state that an OPERATOR is permitted to gain access, using a TOOL| to
any part which in NORMAL USE may be HAZARDOUS LIVE, there shall be a warning marking which
stales that the probe’assembly must be isolated or disconnected from the HAZARDOUS LIVE
voltage before access, or symbol 7 of Table 1 may be used provided that the information is
included in theinstructions for use.

Unless their heated state is self-evident or is obvious from the function of the probe assembly,
partswhich are easily touched and are also permitted by Clause 10 to exceed the temperature
lim|tssshall be marked with symbol 6 of Table 1.

Conformity is checked by inspection.

6.3 Durability of markings

Required markings shall remain clear and legible under conditions of NORMAL USE and shall
resist the effects of cleaning agents specified by the manufacturer (see 11.1).

Conformity is checked by performing the following test for durability of markings on the outside
of the probe assembly. The markings are rubbed by hand, without undue pressure, for 30 s with
a cloth soaked with each specified cleaning agent, one at a time, or, if not specified, with a
solution containing a minimum of 70 % isopropyl alcohol in water.
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After the above treatment the markings shall be clearly legible and adhesive labels shall not
have worked loose or become curled at the edges.

6.4 Documentation
6.4.1 General

Probe assemblies shall be accompanied by documentation when necessary for safety purposes.
Such documentation shall include as a minimum:

a) technical specification:

b) |instructions for use;

c) |name and address of manufacturer or supplier from whom technical assistance jmay|be
obtained;

d) |the information specified in 6.4.2 to 6.4 .4.
If gdpplicable, warning statements and a clear explanation of warning symbols marked on the
prope assembly shall be provided in the documentation or shall be durablyand legibly marked
on [the probe assembly. In particular, there shall be a statement that\documentation must|be

corjsulted in all cases where symbol 7 of Table 1 is used, in order to\find out the nature of the
potential HAZARD and any actions which have to be taken.

Conformity is checked by inspection.

6.4.2 Probe assembly RATING

Do¢umentation shall include the voltage and “Current RATING as appropriate, and the
MEASUREMENT CATEGORY as well as a statement of the range of environmental conditions|for
which the probe assembly is designed (see 4.4).

Conformity is checked by inspection.

6.4/3 Probe assembly operation
Insfructions for use shall include, if applicable:

a) |identification of operating controls and their use in all operating modes;

b) [for probe assemblies designed for use only with a specific model of equipment, a clear
identification of-the equipment;

c) |an explanation‘of symbols related to safety which are used on the probe assembly;

d) |a definjtion of the relevant MEASUREMENT CATEGORY if marking is required on the probe
assembly (see 6.1.5);

e) |aspecification of limits for intermittent operation, if applicable;

torl of

suitable accessories, detachable parts and any special materials;
g) instructions for cleaning;
h) instructions for replacement of consumable materials;

i) for probe assemblies which do not have PROBE WIRE with a wear indicator, instructions to
periodically inspect the PROBE WIRE;

j) for probe assemblies which do have PROBE WIRE with a wear indicator, a warning not to use
the probe assembly if the wear indicator has become visible (see 12.3.2);

k) for probe assemblies which do not have a RATING for MEASUREMENT CATEGORIES, a warning
not to use the probe assemblies for measurements on mains circuits;
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for Type B probe assemblies RATED for voltages above 1 000 V AC RMS or 1 500 V DC, if
the RATED voltage of the PROBE WIRE is lower than the RATED voltage of the PROBE TIP, a
warning that the PROBE WIRE will not provide adequate protection if it comes into contact
with a HAZARDOUS LIVE part;

a warning that the applicable MEASUREMENT CATEGORY of a combination of a probe assembly
and an accessory is the lowest of the MEASUREMENT CATEGORIES of the probe assembly and
of the accessory.

There shall be a statement in the instructions that, if the probe assembly is used in a manner

not

specified by the manufacturer, the protection provided by the probe assembly may be

imp
Co

6.4

Ins
ma
ass

G;I Ud.
nformity is checked by inspection.

4 Probe assembly maintenance and service

fructions shall be provided to the RESPONSIBLE BODY in sufficient detail to permit sjafe
ntenance and inspection of the probe assembly, and to ensure continued-safety of the probe
embly after the maintenance and inspection procedure.

The¢ manufacturer shall specify any parts which are required to be‘examined or supplied gnly

by

The¢ RATING and characteristics of fuses used shall be stated (see 6.1.3).

Ins
perf
ass

a)
b)

c)

Ins
shd

Co

7

7.1

Prg

fhe manufacturer or its agent.

fructions on the following subjects shall be proyided for service personnel, as necessary to
mit safe servicing and continued safety of the probe assembly after servicing if the probe
embly is suitable to be serviced:

product-specific risks that may affect the service personnel;
protective measures for these risks;

verification of the safe state of the probe assembly after repair.

fructions for service personnel do not need to be supplied to the RESPONSIBLE BODY, put
uld be made available to:service personnel.

nformity is checked by inspection.

Protectioniagainst electric shock

General

tection against electric shock shall be maintained in NORMAL CONDITION and in SINGLE FAULT

CO

NDITFION. ACCESSIBLE parts of probe assemblies shall not be HAZARDOUS LIVE (see 7.3).

If it is not feasible for operating reasons to prevent the following parts from being both
ACCESSIBLE and HAZARDOUS LIVE, they are permitted to be ACCESSIBLE to the OPERATOR during
NORMAL USE while they are HAZARDOUS LIVE:

a)

b)
c)

parts intended to be replaced by the OPERATOR (for example, fuses) and which may be
HAZARDOUS LIVE during replacement, but only if they have warning markings in accordance
with 6.2;

PROBE TIPS, provided that they meet the requirements of 7.4.3;
unmated CONNECTORS as specified in 7.4.2.4 1).

Conformity is checked by the determination of 7.2 and the measurements of 7.3, followed by

the

inspection and tests of 7.4 to 7.7.
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7.2
7.2

Determination of ACCESSIBLE parts

1 General

Unless obvious, determination of whether a part is ACCESSIBLE is made as specified in 7.2.2
and 7.2.3. Test fingers (see Figure B.1 and Figure B.2 of Annex B) and pins are applied without
force. Parts are considered to be ACCESSIBLE if they can be touched with any part of a test finger
or pin, or if they could be touched in the absence of a covering which is not considered to
provide suitable insulation (see 7.7.2).

If In_NORMAL [USE an QPERATOR is intended to pprfnrm any actions (wifh ar without a T00L) that

col
exd

NO
a)
b)
¢)
d)

Figl
7.2

Thd
tes

Id increase th
minations of 7.

removing covers;

adjusting controls;

1

=

b jointed test finger (see Figure B.2) is applied in eyery possible position without force.
[ is applied to all outer surfaces.

e accessibility of parts, such actions are taken before performing
2.2 and 7.2.3.

'E  Examples of such actions include:

replacing consumable materials;

removing or installing parts and supplied accessories.

ure 7 gives methods for determination of ACCESSIBLE parts of probe assemblies.

2 Examination

2

3 4 5
- -e:l:}]l[ﬂ]]]]]:]: I D e

PROBE TIP

hand-held area of

accessory PROBE TIP 4 CONNECTOR

5 CONNECTOR to equipment

probe body

Figure 7 a) — Parts of a probe assembly

the

The

]

IEC

Key

1 CONNECTOR

IEC

F jointed test finger (see Figure B.2)

Figure 7 b) — Fully mated probe assembly (see 7.4.2.2)
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IEC

Key]

ointed test finger (see Figure B.2)

H potentially HAZARDOUS LIVE part

Con

necting parts are partially mated so as just to make electrical contact while allowing maximum-access to the

fingpr.

Not

Key]

Not

7.2
An

e the two possible positions of the test finger.

Figure 7 c) — Partially mated probe assemblies (see 7.4.2:3)

ointed test finger (see Figure B.2)

botentially HAZARDOUS LIVE part
e the two possible positions of the test finger.

Figure 7 d) — Unmated parts of a probe assembly (see 7.4.2.4)

Figure 7 — Methods for determination of ACCESSIBLE parts

3 Openings for pre-set controls

cor

test

netaltest pin 3 mm in diameter is inserted through holes intended to give access to predset
trals which require the use of a screwdriver or other TOOL. The test pin is applied in eviery

possible direction through the hole. Penetration shall not exceed three times the distance from

the

7.3

7.3

ENCLOSURE surface to the control shaft or 100 mm, whichever is smaller.

Limit values for ACCESSIBLE parts

| General

Except as permitted in 7.1, the voltage between an ACCESSIBLE part and earth, or between any
two ACCESSIBLE parts on the same probe assembly, shall not exceed the levels of 7.3.2 in
NORMAL CONDITION or of 7.3.3 in SINGLE FAULT CONDITION.

Outer conductors (shields) of probe assemblies, intended to be floating, are considered to be
held at the same voltage as the PROBE TIP.
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The ACCESSIBLE voltage shall be measured (see 7.3.4). If the voltage is below the levels of
7.3.2 a) or 7.3.3 a) as applicable, the touch current and the capacitance need not be measured.
If the voltage exceeds that level, the touch current and the capacitance shall be measured. For
high frequencies test probes RATED for frequencies above 100 kHz, the alternative method of

7.3

.4.3 can also be used.

Conformity is checked by inspection and as specified in 7.3.2, 7.3.3 and 7.3.4.

7.3.

Vol
7.3

a)

b)

c)

7.3

In 3
LIV

a)

b)

2 Levels in NORMAL CONDITION

2 b) or 7.3.2 c) are exceeded at the same time.

The AC voltage level is 30 V RMS or 42,4 V peak, and the DC voltage level is'60 V.
probe assemblies intended for use in WET LOCATIONS, the AC voltage level is 16’V RMS
22,6 V peak, and the DC voltage level is 35 V.

The touch current levels are:

1) 0,5 mA RMS for sinusoidal waveforms, 0,7 mA peak for non-sinusoidal waveforms
mixed frequencies, or 2 mA DC, when measured with the.omeasuring circuit
Figure A.1. If the frequency does not exceed 100 Hz, the measuring circuit of Figure
can be used. The measuring circuit of Figure A.5 is used for probe assemblies inteng
for use in WET LOCATIONS.

2) 70 mA RMS when measured with measuring circuit” of Figure A.3. This relates
possible burns at frequencies above 100 kHz.

The levels of capacitive charge or energy are:

1) 45 pC charge for voltages up to 15 kV peak{or 15 kV DC. Line A of Figure 8 shows
capacitance versus voltage for cases where the charge is 45 pC.

2) 350 mJ stored energy for voltages aboye 15 kV peak or 15 kV DC.
3 Levels in SINGLE FAULT CONDITION

INGLE FAULT CONDITION, voltages~above the levels of 7.3.3 a) are deemed to be HAZARD(
E if any of the levels of 7.3.3 b).or 7.3.3 c) are exceeded at the same time.

The AC voltage level is:50"V RMS or 70,7 V peak, and the DC voltage level is 120 V.
probe assemblies intended for use in WET LOCATIONS, the AC voltage level is 33 V RMS
46,7 V peak, and the DC voltage level is 70 V.

The touch current levels are:

1) 3,5 mA RMS’ for sinusoidal waveforms, 5 mA peak for non-sinusoidal waveforms
mixed~frequencies, or 15 mA DC, when measured with the measuring circuit
Figure A.1. If the frequency does not exceed 100 Hz, the measuring circuit of Figure
can-be used. The measuring circuit of Figure A.5 is used for probe assemblies inteng
fof use in WET LOCATIONS.

of

For
or

or
of
A.2
led

to

the

us

For
or

or

A.2
led

9) 500 mA RMS when measured with the mpncuring circuit of Figurp A3 This related

to

c)

possible burns at frequencies above 100 kHz.
The capacitance level is line B of Figure 8.
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Figure 8 — Capacitance level versus voltage in NORMAL CONDITION
and SINGLE FAULT CONDITION (see 7.3.2 ¢) and 7.3.3 c))
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7.3.4 Measurement of voltage and touch current

7.3.41 General

Measurement of voltage and touch current on ACCESSIBLE parts of probe assemblies is carried
out with metal foil wrapped around each of the following parts, individually:

a) the probe body;
b) hand-held or hand-manipulated parts of each CONNECTOR;
c) 150 mm + 20 mm of the PROBE WIRE or the maximum length of the cable whichever is

Snorter,
d) |other hand-held or hand-manipulated parts.
The highest RATED voltage to earth is applied between the PROBE TIP (1) and the)earth. The
voltage is measured between the foil and the earth. If necessary, the measurement circuit is
connected in turn (2a, then 2b, and then 2c of Figure 9) between each of the foil-wrapped itdms
and the earth (see Figure 9 and Figure 10).

—— | EREI=—
‘ J; . _ (=Y. :Ilﬂ,—: “
i
2/
= IEC

Key]
1 PROBETIP
2 measurement)of voltage or touch current (see Annex A for applicable measuring circuits for touch curfent

measurements)

Pa conngction to metal foil tightly wrapped around parts intended to be hand-held or hand-manipulated

Pb<.connection to metal foil tightly wrapped around the CONNECTOR

Zc connection to metal Toll tightly wrapped around the cable
3 highest RATED voltage with connection to internal conductor of the PROBE WIRE
4 not connected to test or measuring equipment

Figure 9 — Voltage and touch current measurement
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PROBE TIP of the REFERENCE CONNECTOR

measurement of voltage or touch current (see Annex A for applicable measuring cirguits”for touch cur
measurements)

highest RATED voltage for the REFERENCE CONNECTOR

Figure 10 — Voltage and touch current measurement for the(REFERENCE CONNECTOR

4.2 Probe assemblies with floating outer conductors

probe assemblies where the outer conductor (shield). connection may be intended to
ting, the test is also performed between the outer,conductor PROBE TIP (Figure 11, iten
| the earth (see Figure 11).

b fouch current is determined by using the applicable measuring circuit of Annex A.

rent

be
5)
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b)
c)

IEC

measurement of voltage or current
measurements)

(see Annex A for applicable measuring circuits for touch cur

Pa  connection to metal foil tightly wrapped around parts intended to’be-hand-held or hand-manipulated
Pb  connection to metal foil tightly wrapped around the CONNECTOR
Pc  connection to metal foil tightly wrapped around the cable

highest RATED voltage with connection to outer conductor PROBE TIP
hot connected to test or measuring equipment

b floating PROBE TIP connected to the shield or outer‘conductor of the PROBE WIRE

Figure 11 — Voltage and touch current measurement with shielded test probe

4.3 High frequency test probes

case of test probes RATED for-frequencies above 100 kHz, with floating outer condud
ield), the maximum allowable-voltage between the shield and ACCESSIBLE parts of the pry
etermined to avoid electrical burns. The touch current is measured in the whole freque
ge and at maximum voltage in each frequency range.

b measurements'are made (see Figure 11):

between the-shield and the foil around the probe body (Figure 11, item 2a), and
between the shield and the foil around the coaxial CONNECTOR (Figure 11, item 2b), and

between the shield and the foil around the PROBE WIRE (Figure 11, item 2c).

rent

tor
bbe

ncy

As

The capacitance Cs (measured capacitance between the shield and the foil) together with the
circuit from Figure A.3 creates the impedance shown in Figure A.4. The variable parameters of
this impedance are the capacitance Cs and the frequency (R1, C1 and R2 are fixed). Through
the means of these two parameters and with regard to electrical burns, the maximum allowable
voltage for the test probe can be calculated, for example for an allowable touch current of 70 mA

(i.e

. 35 Vover R2) as shown in Figure 12 for some values of the capacitance Cs.

The maximum voltage for each frequency can then be calculated. In practice for the calculation
with frequencies above 100 kHz, the values of R1 and C1 can be ignored.
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10 pF between probe (shield) and foil

_‘.

=i 20 pF between probe (shield) and\foil
=i 50 pF between probe (shield):and foil
==

= 100 pF between probe (shield) and foil

Figure 12 —Maximum test probe input voltage for 70 mA touch current
7.4 Means of protection against electric shock
7.41 Genegral

CONNECTORS shall meet the requirements of 7.4.2.

PROBE TTPS shall meet the requirements o1 7.4.3.

All other ACCESSIBLE parts of probe assemblies shall be prevented from becoming HAZARDOUS
LIVE in both NORMAL CONDITION and SINGLE FAULT CONDITION by one or more of the following
means:

a) BASIC INSULATION plus impedance (see 7.4.4);

b) PROTECTIVE IMPEDANCE (see 7.4.5);

C) DOUBLE INSULATION, consisting of BASIC INSULATION plus SUPPLEMENTARY INSULATION (see
7.4.6);

d) REINFORCED INSULATION (see 7.4.6).
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NOTE The PROBE WIRE is considered to be hand-held. See also Clause 12 for requirements pertaining to the PROBE
WIRE.

Conformity is checked by inspection and as specified in 7.4.2 to 7.4.6, as applicable.

7.4.2 CONNECTORS
7.4.21 General

Insulation, ACCESSIBLE parts and SPACINGS for CONNECTORS of probe assemblies shall meet the
applicable requirements of 7.4.2.2 to 7.4.2.4. When a CONNECTOR is intended to mate with
angiher CONNECTOR or a TERMINAL having different RATINGS, the lower RATING applies.

Insplation covers or sleeves over CONNECTORS which are intended to be hand-held| or
hand-manipulated by the OPERATOR during measurement or test, and which can be removed or
displaced by the OPERATOR without the use of a TOOL, are not considered to provide/the requifed
protection against electric shock except when they are needed for connéction to test| or
mepsurement equipment that is equipped with TERMINALS which cannot accept fully shrouded
CONNECTORS. For example, retractable insulation sleeves are not coOnsidered to provide
ad¢quate protection.

Annex E provides information regarding the recommended dimensions of 4 mm CONNECTQRS
up fo 1 000 V.

Conformity is checked by inspection.

7.412.2 CONNECTORS in fully mated position

a) |ACCESSIBLE parts of CONNECTORS used only:fer connecting the probe assembly to the fest
or measurement equipment and which are not intended to be hand-held during [the
measurement operation shall be insulated/from HAZARDOUS LIVE parts by BASIC INSULATIQN.

b) |[ACCESSIBLE parts of CONNECTORS which are used for any other purpose or which pgre
intended to be hand-held duringzthe measurement operation shall be insulated from
HAZARDOUS LIVE parts by DOUBLE-INSULATION or REINFORCED INSULATION.

Conformity is checked by the determination of ACCESSIBLE parts as specified in (7.2
(see Figure 7 b) and as specifiéd in 7.4.6 for BASIC INSULATION and REINFORCED INSULATION.

7.4.2.3 CONNECTORS.in partially mated position

ACCESSIBLE parts 0f)\CONNECTORS in partially mated position shall be insulated from HAZARDQUS
LIVE parts by BASIG INSULATION.

Conformity _is checked by the determination of ACCESSIBLE parts as specified in (7.2
(se Figure 7 c) and as specified in 7.4.6 for BASIC INSULATION.

7.4:274—CONNECTORS ITT unmated position

When RATED voltages are applied to other CONNECTORS or to PROBE TIPS of the probe assembly,
the following requirements apply to CONNECTORS in unmated position.

1) ACCESSIBLE parts of locking-type or screw-held-type CONNECTORS in unmated position,
including CONNECTORS which do not require the use of a TooL for unlocking or unscrewing
are permitted to be HAZARDOUS LIVE.

Conformity is checked by inspection.
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2) ACCESSIBLE parts of unmated integrated TERMINALS of STACKABLE CONNECTORS shall be

3)

insulated from HAZARDOUS LIVE parts by BASIC INSULATION.
Conformity is checked by the determination of ACCESSIBLE parts as specified in

7.2

(see Figure 7 d) for the part defined by key 1 of Figure 1 and measurement of the

CLEARANCES as specified in 7.5.2 for BASIC INSULATION.

ACCESSIBLE parts of other unmated CONNECTORS shall be insulated from HAZARDOUS LIVE
parts by PROTECTIVE IMPEDANCE (see 7.4.5) or SPACINGS meeting the requirements of a) and

b) below.

a) For CONNECTORS with a voltage RATING up to 20 kV, the CLEARANCE shall be at least the

IH Il ] £ T okl (o)
apprmeauTtc varuT uTr Tavurc 4.

Table 2 — CLEARANCES for unmated CONNECTORS

Maximum voltage applied CLEARANCE
to the conductive parts of
the CONNECTORS AC RMS DC
\ mm mm
600 0,8 0,8
1000 1,0 0,8
1500 2,0 1,1
2 000 3,2 1,8
3 000 6,4 3,5
5000 13 8,3
10 000 30 20
15 000 48 32
20 000 67 44
For maximum voltages above 30 VSAC*RMS or 60 V DC up to 600 V, CLEARANCES
are 0,8 mm.
Linear interpolation is allowed.@above 600 V.
NOTE See Annex G.

For CONNECTORS with*a RATING above 20 kV, the CLEARANCE shall be at least the
value of Table 5 with U,, equal to 1,25 times the peak value of the RATED voltage (
7.5.2.3.2).

D,
bee

If the probe.assembly is RATED to operate at an altitude greater than 2 000 m, the value

of the CLEARANCE shall be multiplied by the applicable factor of Table 3.
Conformity is checked by one of the following tests:

iy ~the determination of ACCESSIBLE parts as specified in 7.2 (see Figure 7 d)) and
measurement of the CLEARANCE, or

the

1) the AU voltage teSt or 7.6.9.T or the DC voltage teSt o1 /.6.9.Z TOr probe assemb

ies

stressed only by DC with a duration of at least 5 s, or the impulse voltage test of

7.6.5.3, using the test voltage of Table 11 for the required CLEARANCE.

Correction factors of Table 12 are applicable to the values of the test voltages
CLEARANCES given in Table 11.

for

b) The CREEPAGE DISTANCE values shall be at least the applicable CLEARANCE values defined

in a).

Conformity is checked by determination of ACCESSIBLE parts as specified in
(see Figure 7 d)) and measurement of the CREEPAGE DISTANCE.

7.2
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7.4
7.4

] PROBE TIPS

.3.1 General

PROBE TIPS that can become HAZARDOUS LIVE during NORMAL USE (see also 7.1 b)) shall meet
the requirements of one of the following subclauses, 7.4.3.2 (if protection by a PROTECTIVE
FINGERGUARD), 7.4.3.3 (if protection by distance) or 7.4.3.4 (if protection by tactile indicator). In
addition, IP 2X PROBE TIPS with retractable sleeve shall meet the requirements of 7.4.3.5.

PROBE TIPS that can be used as CONNECTORS shall also meet the requirements of 7.4.3.6.

NO]

SP
tou
lev

Co

7.4

If &
tou

[E See Clause 13 for additional requirements for the exposed conductive parts of PROBE TIPS.

ch the conductor for measuring voltage purposes shall not have a voltage RATING,above
bls of 7.3.2 a).

hformity is checked by inspection and measurement.

3.2 Protection by a PROTECTIVE FINGERGUARD

conductive part of a PROBE TIP can become HAZARDOUS LIVE, anif the end of a PROBE TIP
ch a HAZARDOUS LIVE conductor, a PROTECTIVE FINGERGUARD_shall be fitted to reduce the

RING-LOADED CLIPS and similar probes that are intended to pierce the insulation of a wire to

the

can
isk

of fouching an exposed part of the PROBE TIP, and to provide,an indication of the limit beyond

which it may be hazardous to touch the probe ENCLOSURE-during use.
SPACINGS between the PROBE TIP and the hand-held'side of the PROTECTIVE FINGERGUARD shall
be those specified for REINFORCED INSULATION.
The¢ height of the PROTECTIVE FINGERGUARD. from the side where the fingers are intended to|be
applied shall be at least 2 mm.
The¢ PROTECTIVE FINGERGUARD of prabe assemblies which have a voltage RATING above fthe
levels of 7.3.2 a) shall extend across at least 80 % of the sides where the fingers are intended
to be applied.
Figure 13 gives examples ‘of probe assemblies with a PROTECTIVE FINGERGUARD and indicates
applicable SPACINGS.
| 2 >
|
1
3
4
IEC

Key

1 PROBETIP 4 hand-held area of probe body

2 CREEPAGE DISTANCE (along surface) 5 PROTECTIVE FINGERGUARD

3 CLEARANCE

Figure 13 a) — Probe assembly for direct electrical connection
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1 2 3

=

IEC

Key
1 PROBE TIP (insulated) 4 CLEARANCE
2 FRUTECUTIVE FINGERGUARD 5 CUCREEFAGE UISTANCE \aiuug bulfdbt:}

3 | hand-held area of probe body

Figure 13 b) — Type F probe assembly for non-contact measurement

Figure 13 — Protection by a PROTECTIVE FINGERGUARD

7.4,3.3 Protection by distance

SPRING-LOADED CLIPS RATED for voltages up to 1 kV are acceptable without a PROTECT|IVE
FINGERGUARD provided that:

a) |actuation of the spring-loaded mechanism preventsi&¢he OPERATOR from touchind a
HAZARDOUS LIVE part; and

b) [the SPACINGS between the PROBE TIP and the nearést surface which the OPERATOR needs$ to

touch to actuate the mechanism are increased. by an additional protective distance| of
45 mm.

Figure 14 gives an example of a probe assembly protected by distance and indicates applicable
SPACINGS.

{T/{hﬂﬂﬂﬂ |

° IEC
Key
1 | PROBE TIP 4 actuating parts
2 | SPACINGS as specified in 7.5 5 hand-held area of the probe assembly

3 | additional protective distance

Figure 14 — Protection by distance

7.4.3.4 Protection by tactile indicator

SPRING-LOADED CLIPS RATED for MEASUREMENT CATEGORY Il or without MEASUREMENT CATEGORY
for maximum 300 V which require finger pressure at about 90° to the axis of the clip are
acceptable without a PROTECTIVE FINGERGUARD, provided that there is a tactile indicator to
indicate the limit of safe access for the OPERATOR.

EXAMPLE Figure 15 gives an example of a SPRING-LOADED CLIP with a tactile indicator.
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2 3 IEC

Key
1 | tactile indicator 3 insulated metal jaws

2 | metal jaws

Figure 15 — Protection by tactile indicator

7.4.3.5 IP2X PROBE TIPS with retractable sleeve

IP2X probe assemblies are probe assemblies with an IP2X protection of the PROBE TIP.
HAZARDOUS LIVE parts of the PROBE TIP with an IP2X degree of protection are prevented by a
retfactable sleeve from being ACCESSIBLE. In non-operative,‘position, the sleeve covers the
PROBE TIP. The sleeve can be retracted voluntarily by pressing on a trigger or by applying a
strength force exceeding the value as set out in Table 6(of IEC 60529:1989. When the sleg¢ve
is retracted, the OPERATOR's hand holds onto the probe’body.

EXAMPLE Figure 16 gives an example of probe assembly.with an IP2X PROBE TIP.

e - /\ ,
— <1

—=

T ]
- /;\—’/ )
M~
AR

IEC

Key]
1 |PROBE TIR 3 trigger
2 |retractable sleeve 4 PROTECTIVE FINGERGUARD

Figure 16 — Example of probe assembly with IP2X PROBE TIP

IP2X PROBE TIPS with retractable sleeve do not provide particular protection against risk of short
circuits.

The conductive parts of PROBE TIPS of IP2X probe assemblies shall not be ACCESSIBLE when the
sleeve is in the non-operative position.

Conformity is checked by determination of the ACCESSIBLE parts when performing the test from
IEC 60529:1989, 12.2.
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7.4.3.6 PROBE TIPS used as CONNECTORS

PROBE TIPS which can be used as CONNECTORS and are intended to be connected to specified
accessories (for example to a SPRING-LOADED CLIP) shall, in combination with those accessories,
also meet the requirements for CONNECTORS in fully mated position (see 7.4.2.2) and partially
mated position (see 7.4.2.3).

7.4.4 Impedance

Impedance used as an additional means of protection in conjunction with BASIC INSULATION shall
meget all the fnllnwing rpqnimmpn’rQ'

a) |it shall limit the current or voltage to not more than the applicable levels of 7.3.3;

—

b) |it shall be RATED for the WORKING VOLTAGE and for the amount of power that it will ‘dissipate;

C) |SPACINGS between terminations of the impedance shall meet the applicable requirements of
7.5 for BASIC INSULATION.

Conhformity is checked by inspection, by measuring the voltage or current.to confirm that they
do jhot exceed the levels of 7.3.3, and by measuring SPACINGS as specified in 7.5.

7.415 PROTECTIVE IMPEDANCE

A RROTECTIVE IMPEDANCE shall limit the current or voltage/to-the levels of 7.3.2 in NORMAL
CONDITION and to the levels of 7.3.3 in SINGLE FAULT CONDITIGN (see also 5.4.2.2).

Inspulation between the terminations of the PROTECTWENMPEDANCE shall meet the requirements
of 7.4.6 for REINFORCED INSULATION.

A AROTECTIVE IMPEDANCE shall be one or more ‘of the following:

a) |an appropriate single component which' shall be constructed, selected and tested so that
safety and reliability for protection-against electric shock is ensured. In particular, the
component shall be:

1) RATED for twice the WORKING VOLTAGE;

2) if a resistor, RATED far. fwice the power dissipation for the WORKING VOLTAGE;
3) if a capacitor, RATEB-for the maximum transient overvoltage;

b) |a combination of cemponents.

When a combination of components is used, the SPACINGS shall take into account fthe
WORKING VOLTAGE across each insulation.

A PROTECTIVE IMPEDANCE shall not be a single electronic device that employs electfon
corjductiensin a vacuum, gas or semiconductor.

Confaermity is checked by inspection, by measuring the current or voltage to confirm that they
do not exceed the applicable levels of 7.3 and by measuring SPACINGS as specified in 7.5.
Conformity of a single component is checked by inspection of its RATINGS.

7.4.6 BASIC INSULATION, SUPPLEMENTARY INSULATION, DOUBLE INSULATION and REINFORCED
INSULATION

SPACINGS and solid insulation forming BASIC INSULATION, SUPPLEMENTARY INSULATION or
REINFORCED INSULATION between ACCESSIBLE parts and HAZARDOUS LIVE parts shall meet the
applicable requirements of 7.5.

DOUBLE INSULATION is composed of BASIC INSULATION and SUPPLEMENTARY INSULATION, each of
which shall meet the applicable requirements of 7.5.
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Conformity is checked as specified in 7.5.

7.5
7.5

Insulation requirements

| The nature of insulation

Measuring circuits are subjected to WORKING VOLTAGES and transient stresses from the circuit
to which they are connected during measurement or test. When the measuring circuit is used
to measure mains supplies or circuits directly connected to them, the transient stresses can be
estimated by the location within the installation at which the measurement is performed. When

the mpaellring circuit is used to measure any ather electrical Qignal the transient stresses

shquld be considered by the OPERATOR to ensure that they do not exceed the capabilities.of
probe assembly.

Th

a)

b)

c)
d)
e)

Sp

7.5
ass
cor
ma

7.5
7.5

ClLt
on
ov{

The values for,GLEARANCES given in Table 4 and Table 5 are based on absolute inhomogene

fiel
to
dej

requirements for insulation depend on:
the required level of insulation (BASIC INSULATION, SUPPLEMENTARY: WNSULATION,
REINFORCED INSULATION);

the maximum transient overvoltage that may appear on the circuitqeither as a result of
external event (such as a lightning strike or a switching transient), or as the result of
operation of the probe assembly;

the WORKING VOLTAGE;

the POLLUTION DEGREE of the micro-environment;

insulation between circuits and ACCESSIBLE parts ,(s€e 7.2) or between separate circ
consists of SPACINGS, solid insulation, or a combination of SPACINGS and solid insulation

A\CINGS are a combination of CLEARANCES and.CREEPAGE DISTANCES, which are specifieq
2 and 7.5.3 so as to withstand the voltages.that appear on the system for which the pr
embly is intended. Also, they are selected to take account of the intended environme
ditions and any protective devices fitted within the probe assembly or required by
hufacturer's instructions.

2 CLEARANCES
2.1 General

EARANCES are specified to withstand the maximum transient overvoltage that can be pres

the

or

an
the

lits

in
be
tal
the

ent

the circuit to whichnthe probe assembly can be connected in NORMAL USE. If transient

rvoltages cannot occur, CLEARANCES are based on the WORKING VOLTAGE.

d conditionis. Reduced CLEARANCES may apply to constructions which are shaped in a
Create_@-more homogeneous condition, because the dielectric strength of an air gag
endent on the shape of the electric field within the gap, as well as on the width of the ga

DUS

yay

is
p.

No particular value can be specified for a reduced CLEARANCE for these more homogeneous
constructions, but it can be tested by a voltage test (see 7.6). CLEARANCES which meet the
values of Table 4 and Table 5 will meet the requirements for any construction and need not be
tested by a voltage test, but can be checked by measurement alone.

If the probe assembly is RATED to operate at an altitude greater than 2 000 m, the values for
CLEARANCES are multiplied by the applicable factor of Table 3.
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Table 3 — Multiplication factors for CLEARANCES of probe assembly RATED
for operation at altitudes up to 5 000 m

RATED operating altitude

Multiplication factor

m
Up to 2 000 1,00
2 001 to 3 000 1,14
3001 to 4000 1,29
4 001 to 5 000 1,48

For

Se¢ Annex C for details of how to measure CLEARANCES.

BASIC INSULATION, SUPPLEMENTARY INSULATION and REINFORCED INSULATION, thelminimum
CLHARANCE value for POLLUTION DEGREE 2 is 0,2 mm and for POLLUTION DEGREE 3 is 0,8 mm.

CLEARANCES for CONNECTORS are defined in 7.4.2; CLEARANCES for probe’assemblies RATED|for
MEASUREMENT CATEGORIES are defined in 7.5.2.2; and CLEARANCES for\probe assemblies which

are

not RATED for MEASUREMENT CATEGORIES are defined in 7.5.2.3!

Conformity is checked as specified in 7.4.2.4, 7.5.2.2 and 7(5.2/3.

7.512.2

CLEARANCES for probe assemblies RATED for MEASUREMENT CATEGORIES are specified in Tablg

CLEARANCES for probe assemblies RATEDforMEASUREMENT CATEGORIES

Table 4 — CLEARANCES for probe assemblies RATED for MEASUREMENT CATEGORIES

B

i CLEARANCE
Neminal AC RMS
lime-to-neutral or mm
PC voltage of
mains being BASIC INSULATION
measured and SUPPLEMENTARY INSULATION REINFORCED INSULATION
Vv MEASUREMENT.MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT
CATEGORY Il | CATEGORY Ill | CATEGORY IV | CATEGORY Il | CATEGORY Ill | CATEGORY|IV
<50 0,04 0,10 0,50 0,10 0,32 1,4
>50<100 0,10 0,50 1,5 0,32 1,4 3,0
> 100 = 150 0,50 1,5 3,0 1,4 3,0 6,0
> 150 < 300 1,5 3,0 5,5 3,0 6,0 10,4
> 300,600 3,0 5,5 8,0 6,0 10,4 15,0
> 600-<'1 000 5,5 8,0 14,0 10,4 15,0 23,9
321000 < 1500 Q,n 11,n 1Q,n 1R‘n 22 26
> 1500 <2000 14,0 18,0 22,0 28,0 36 44
> 2 000 <3000 18,0 22,0 25,0 36 44 50

Conformity is checked by inspection and measurement, or by the AC voltage test of 7.6.5.1 or
the DC voltage test of 7.6.5.2 for probe assemblies stressed only by DC with a duration of at
least 5 s, or the impulse voltage test of 7.6.5.3, using the test voltage of Table 11 for the

required CLEARANCE.
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7.5

7.5

.2.3 CLEARANCES for probe assemblies which are not RATED for MEASUREMENT
CATEGORIES

.2.3.1 General

CLEARANCES for probe assemblies which are not RATED for MEASUREMENT CATEGORIES are
calculated according to 7.5.2.3.2.

If they have either one of the following characteristics in a) or b), CLEARANCES are determined
according to 7.5.2.3.3, and the larger of the two CLEARANCES is the required CLEARANCE:

a)

b)
7.5

CLe
foll

wh

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

the WORKING VOLTAGE has a frequency above 30 kHz.
23.2 CLEARANCE calculation
EARANCES for BASIC INSULATION and SUPPLEMENTARY INSULATION are determined from
bwing formula:
Dg| = D4+ F x (D3 - D4)

Bre
is the CLEARANCE to determine;

is a factor, determined from one of the equations:
F =(1,25xU,/U,) - 0,25 if U, /Uy, > 042;

F =0 if U, /UK#=0,2;
where
Uy, = U, + U

U,, =the maximum peak value of the WORKING VOLTAGE;

U; = the maximum additignal transient overvoltage;

and D, are values taken-from Table 5 for U,,:

where

D, represent$ the CLEARANCE that would be applicable to a transient overvoltage with
shapewia 1,2 x 50 ys impulse;

D, represents the CLEARANCE that would be applicable to the peak WORKING VOLTA
without any transient overvoltage.

CLe

dic

the

the

GE

EARANCES for REINFORCED INSULATION are twice the values for BASIC INSULATION.

Conformity is checked by inspection and measurement, or by the AC voltage test of 7.6.5.1 with
a duration of at least 5 s, or the DC voltage test of 7.6.5.2 for probe assemblies stressed only
by DC with a duration of at least 5 s, or the impulse voltage test of 7.6.5.3, using the applicable
test voltage from Table 11 for the required CLEARANCE.

Correction factors of Table 12 are applicable to the values of test voltages.
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Table 5 — CLEARANCE values for the calculation of 7.5.2.3.2

NOT

CLE

Mvaoxlit?;em CLEARANCE Mvaoxli"r:;em CLEARANCE
u, D, D, u, D, D,
\Y mm mm \% mm mm
14,1 to 266 0,010 0,010 4 000 3,00 3,80
283 0,010 0,010 4530 3,53 4,80
330 0,010 0,010 5 660 4,99 7,15
354 0,012 0,013 6 000 5,50 7,90
453 0,030 0,030 7 070 6,84 9,55
500 0,040 0,040 8 000 8,00 11,0
566 0,053 0,053 8910 9,37 12,9
707 0,081 0,097 11 300 13,0 17,7
800 0,10 0,13 14 100 16,8 23,2
891 0,12 0,19 17 700 21,8 29,9
1130 0,22 0,36 22 600 29,2 39,2
1410 0,43 0,66 28 300 37,6 51,3
1500 0,50 0,76 35400 50,8 66,9
1770 0,77 1,04 45 300 68,0 89,2
2 260 1,26 1,55 56600 85,0 115
2 500 1,50 1,80 70 700 111 148
2 830 1,83 2,2 89 100 148 190
3 540 2,54 3,16 100 000 170 215
Linear interpolation is allowed

[E The following is an example calcufation:

ARANCE Dg, for REINFORCED INSULATION for a WORKING VOLTAGE with peak value of 3 500 V and an additi

transient voltage of 4 500 V (thisscan be expected within an electronic switching-circuit):

Ma

Val

D,

v,/ U,=3500/8000=0,44>0,2

es derived-from Table 5 at 8 000 V:

F 8/00-mm, D, = 11,0 mm

imum voltage U, ="+ U, = 3 500 + 4 500 = 8 000 V

thus F=(1,25x U, /U ) - 0,25 = (1,25 x 3 500 / 8 000) - 0,25 = 0,297

bnal

Dg, =D, + F x (D, - D,) = 8,00 + 0,297 x (11,0 - 8,00) = 8,00 + 0,89 = 8,89 mm

For REINFORCED INSULATION the value is doubled: DRI = DBI x 2=17,8 mm.

7.5

.2.3.3 CLEARANCES for probe assemblies subjected to recurring peak voltages, or
WORKING VOLTAGES with frequencies above 30 kHz, or both

CLEARANCES for BASIC INSULATION and SUPPLEMENTARY INSULATION for probe assemblies
subjected to recurring peak voltages with frequencies not exceeding 30 kHz shall meet the
values of the second column of Table 6, using the recurring peak voltage as the index (see
Figure 17 for an example of a recurring peak voltage).
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NOTE In most practical recurring waveforms, the fundamental frequency has a substantially higher amplitude than
the harmonics. Therefore, the fundamental frequency is used for determining whether the frequency of the waveform
exceeds 30 kHz. However, the peak amplitude of the waveform, and not the peak amplitude of the fundamental
component of the waveform, is used for determining SPACINGS. For more information, see Clause E.2 of
IEC 60664-4:2005.

Uk

R

e

IEC

Key]
A peak value of recurring voltage

B ORKING VOLTAGE value

Figure 17 — Example of recurring peak’voltage

CLEARANCES for BASIC INSULATION and SUPPLEMENTARY ANSULATION for probe assemblies that pre
subljected to WORKING VOLTAGES with frequencies abaove 30 kHz shall meet the values of the
thind column of Table 6, using the peak value of the’ WORKING VOLTAGE as the index.

CLEARANCES for BASIC INSULATION and SUPPLEMENTARY INSULATION for probe assemblies that
mal be subjected to both recurring peak(voltages and WORKING VOLTAGES with frequendies
abgve 30 kHz shall meet the higher of these requirements.

CLEARANCES for REINFORCED INSULATION are twice the values for BASIC INSULATION.

Conformity is checked by inspection and measurement.
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Table 6 — CLEARANCES for BASIC INSULATION in probe assemblies subjected to
recurring peak voltages or WORKING VOLTAGES with frequencies above 30 kHz

CLEARANCE
Voltage
peak value Frequencies up to Frequencies above
30 kHz 30 kHz
\% mm mm
0 to 330 0,01 0,02
400 0,02 0,04
500 0,04 0,07
600 0,06 0,11
800 0,13 0,26
1000 0,26 0,48
1200 0,42 0,76
1500 0,76 1,1
2 000 1,27 1,8
2 500 1,8 2,6
3000 2,4 3,5
4 000 3,8 5,7
5000 5,7 8
6 000 7,9 10
8 000 1 15
10 000 15,2 20
12 000 19 25
15 000 25 32
20 000 34 44
25000 44 58
30 000 55 72
40 000 77 100
50 000 100
Linear interpolation is allowed.
7.53 CREEPAGE DISTANCES
CREEPAGE-DISTANCES protect against tracking on the surface of an insulation, which i$ a
long-term phenomenon. Therefore, they cannot be confirmed by voltage testing, but have to| be
mepsured as specified in Annex C.

CREEPAGE DISTANCES for BASIC INSULATION or SUPPLEMENTARY INSULATION for probe assemblies
shall meet the applicable values of Table 7, based on the WORKING VOLTAGE which stresses the
insulation.

Values for REINFORCED INSULATION are twice the values for BASIC INSULATION.

Coatings that meet the requirements of |IEC 61010-1:2010, AnnexH and
IEC 61010-1:2010/AMD1:2016, Annex H when applied to the outer surfaces of printed wiring
boards reduce the POLLUTION DEGREE of the coated area to POLLUTION DEGREE 1.

Conformity is checked by inspection and measurement.
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Table 7 — CREEPAGE DISTANCES for BASIC INSULATION or SUPPLEMENTARY INSULATION

CREEPAGE DISTANCE
WORIXEGRV“?QTAGE Printed wiring Other i lati .
board material er insulating material
or DC
POLLUTION DEGREE POLLUTION DEGREE
1 2 1 2 3

mm mm mm mm mm

10 0,025 0,04 0,08 0,40 1,00
2.5 0,025 0,074 0,09 0,42 ;05
16 0,025 0,04 0,10 0,45 1,10
20 0,025 0,04 0,11 0,48 1,20
25 0,025 0,04 0,125 0,50 1,25
32 0,025 0,04 0,14 0,53 1,3
40 0,025 0,04 0,16 0,56 1,4
50 0,025 0,04 0,18 0,60 1,5
63 0,040 0,063 0,20 0,63 1,6
80 0,063 0,10 0,22 0,67 1,7
100 0,10 0,16 0,25 0,71 1,8
125 0,16 0,25 0,28 0,75 1,9
160 0,25 0,40 0,32 0,80 2,0
200 0,40 0,63 0,42 1,00 2,5
250 0,56 1,0 0,56 1,25 3,2
320 0,75 1,6 0,75 1,60 4,0
400 1,0 2,0 1,0 2,0 5,0
500 1,3 2,5 1,3 2,5 6,3
630 1,8 3,2 1,8 3,2 8,0
800 2,4 4,0 2,4 4,0 10,0
1000 3,2 5,0 3,2 5,0 12,5
1250 4,2 6,3 4,2 6,3 16
1600 5,6 8,0 5,6 8,0 20
2 000 7,5 10,0 7,5 10,0 25
2 500 10,0 12,5 10,0 12,5 32
3200 12,5 16 12,5 16 40
4 000 16 20 16 20 50
5000 20 25 20 25 63
6 300 25 32 25 32 80
8 000 32 40 32 40 100
10000 40 50 40 50 125
12 500 50 63 50 63 156
16 000 63 a0 63 310} 200
20 000 80 100 80 100 250
25000 100 125 100 125 315
32 000 125 160 125 160 400
40 000 160 200 160 200 500
50 000 200 250 200 250 625
63 000 250 320 250 320 790

Linear interpolation is allowed.



https://iecnorm.com/api/?name=0b298e0755180c4768e3b519de9c036a

7.5

7.5

-50 - IEC 61010-031:2022 © IEC 2022

4 Solid insulation for probe assemblies

4.1 General

The term "solid insulation" is used to describe many different types of construction, including
monolithic blocks of insulating material and insulation subsystems composed of multiple
insulating materials, organized in layers or otherwise.

The electric strength of a thickness of solid insulation is considerably greater than that of the
same thickness of air. The insulating distances through solid insulation are therefore typically

sm

hig

Sol
cor

lay
ele

parn
red

Sol
Sol

Co

7.5
7.5

Sol
ele
cor

Co
a)

b)

NO
soli

aller than the distances through air As a result electric fields in solid insulation are typic
her, and often are less homogeneous.

id insulation material may contain gaps or voids. When a solid insulation, system

ers. These voids will perturb the electric field so that a disproportionately darge part of
ctric field is located in the void, potentially causing ionization within the 'void, resulting
tial discharge. These partial discharges will influence the adjacent solid*insulation and n
uce its service life.

id insulation is not a renewable medium: damage is cumulative over the life of the equipme
id insulation is also subject to ageing and to degradation from‘\tepeated high voltage testi

hformity is checked as specified in 7.5.4.2 and 7.5.4.3.

4.2 Solid insulation for probe assemblies RATED for MEASUREMENT CATEGORIES
421 General

id insulation for probe assemblies RATED(for MEASUREMENT CATEGORIES shall withstand

ditions (see 4.4) during the intendedtlife of the probe assembly.

hformity is checked by both of the following tests:

the impulse voltage test.@f'7.6.5.3 using the applicable test voltage of Table 8 or as
alternative, the AC voltage test of 7.6.5.1 using the applicable test voltage of Table 9 |
a duration of at least 5, s;

for probe assemplies stressed by AC or AC plus DC, the AC voltage test of 7.6.5.1, or]
probe assemblies stressed only by pure DC, the DC voltage test of 7.6.5.2 using the {
voltage determined by 7.5.4.2.2 with a duration of at least 1 min.

[E Test a)\checks the effects of transient overvoltages, while test b) checks the effects of long-term stres
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Table 8 — Impulse test voltages for testing electric strength of solid insulation
for probe assemblies RATED for MEASUREMENT CATEGORIES

i Impulse test voltage
Nominal AC RMS
line-to-neutral or V peak
DC voltage of
mains being BASIC INSULATION
measured and SUPPLEMENTARY INSULATION REINFORCED INSULATION
Vv MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT
CATEGORY Il | CATEGORY Ill | CATEGORY IV | CATEGORY Il | CATEGORY lll | CATEGORY IV
=56 5660 800 1560 800 1280 2400
>50 <100 800 1 500 2 500 1280 2 400 4 000
> 100 <150 1500 2 500 4 000 2 400 4 000 6400
> 150 <300 2 500 4 000 6 000 4 000 6 400 9 600
> 300 <600 4 000 6 000 8 000 6 400 9 600 12 800
> 600 <1 000 6 000 8 000 12 000 9 600 127800 19 200
>1 000 <1500 8 000 10 000 15 000 13 500 17 900 27 100
> 1500 <2000 12 000 15 000 18 000 21 400 27 100 32 000
> 2 000 <3000 15 000 18 000 20 000 27 100 32 000 36 000

Table 9 — AC test voltages for testing electric,strength of solid insulation
for probe assemblies RATED for MEASUREMENT CATEGORIES

Néminal AC RMS AC test voltage
lipe-to-neutral or \Vi
e \_/oltagfe of BASIC INSULATION
m;;nasssf;zg and SUPPLEMENTARY, INSULATION REINFORCED INSULATION
v MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT
CATEGORY Il | CATEGORY Ill | CATEGORY IV | CATEGORY Il | CATEGORY Illl | CATEGORY|IV
<50 370 500 840 500 720 1300
>50 <100 500 840 1400 720 1300 2 200
>100 <150 840 1400 2 200 1300 2 200 3500
> 150 <300 1400 2 200 3 300 2 200 3 500 5100
> 300 <600 2 200 3300 4 300 3500 5100 7 000
> 600 <1 000 3 300 4 300 6 600 5100 7 000 10 000
>1 000 < 1.500 4 300 5400 8 200 7 400 9700 15 000
> 1 500.=2-000 6 600 8 200 9700 12 000 15 000 18 000
>2 000./< 3 000 8 200 9700 11 000 15 000 18 000 20 000
7.5.4.2.2 Long term stress test voltage value calculation

Test voltage values for testing long term stress of solid insulation are determined as follows:

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

UT=

AxUy+B
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where
Ut is the AC or DC test voltage;
Un is the nominal AC RMS line-to-neutral or DC voltage of mains being measured;

A and B are parameters determined as follows:

when Uy =1 000 V A=1 and B=1200V;
when Uy > 1000 V A=1,5 and B=750 V.

£l 0 o
LI =3~

Q204 4 44-20007
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7.5

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

1)

2)
3)
4)

Conformity is checked as specified in 7.5.4.2.3.2:t0°7.5.4.2.3.4, and in Clause 9, as applical

7.5

For

lochted between the same two layefs moulded together (see Figure 18, item L) shall

sef

completed.

Conformity is checked by_inspection and either by measurement of the separation or
inspection of the manufacturer's specifications.
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0 V are derived from 6.1.3.1 of |

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

4.2.3 Constructional requirements

4.2.3.1 General

22

ver

for solid insulation used as an ENCLOSURE or PROTECTIVE FINGERGUARD, the requirements of

Clause 9;

for moulded and potted parts, the requirements of 7.5.4.2:372;

for insulating layers of printed wiring boards, the requitrements of 7.5.4.2.3.3;
for thin-film insulation, the requirements of 7.5.4,2.3.4.

4.2.3.2 Moulded and potted parts

ble.

BASIC INSULATION, SUPPLEMENTARY-UNSULATION, and REINFORCED INSULATION, conductors

arated by at least the applicable minimum distance of Table 10 after the moulding

1

Key
I
I

-

2
C conductor
L

IEC

ayer 1

ayer 2

distance between conductors

Figure 18 — Distance between conductors on an interface between two layers

be

by
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7.5.4.2.3.3 Insulating layers of printed wiring boards

For BASIC INSULATION, SUPPLEMENTARY INSULATION and REINFORCED INSULATION, conductors
located between the same two layers (see Figure 19, item L) shall be separated by at least the
applicable minimum distance of Table 10.

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

A
\i

IEC

Key
L fistance between conductors on the same surface
e fhickness

A |ayers

C fonductors

Figure 19 — Distance between adjacent conductors
along an interface'of two layers

Table 10 — Minimum values for<distance or thickness of solid insulation
for probe assembliestRATED for MEASUREMENT CATEGORIES

N?lgltil?raallﬁ(: g(l\:ll 3(:::1:9-;0. Minimum thickness e® N(Ilsr;::i;gi:g}z::sé:s:::dl-
\Y mm mm
<300 0,4 0,4
>(300° <600 0,6 0,6
>.600 <1000 1,0 1,0

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

For voltages above 1000V, a partial discharge test should be used (see
IEC 60664-1:2020, 6.4.6 for the test procedure).

REINFORCED INSULATION of insulating layers of printed wiring boards (see Figure 19, item A)
shall also have adequate electric strength through the respective layers. One of the following
methods shall be used.

a) The thickness of the insulation is at least the value set out in Table 10.

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 separate layers of printed wiring board
materials, each of which is RATED by the manufacturer of the material for an electric strength
of at least the applicable values for BASIC INSULATION of the test voltages and durations of
7.5.4.21.

Conformity is checked by inspection of the manufacturer's specifications.
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c) The insulation is assembled from at least two separate layers of printed wiring board
materials, and the combination of layers is RATED by the manufacturer of the material for an
electric strength of at least the applicable values for REINFORCED INSULATION of the test

voltages and durations of 7.5.4.2.1.
Conformity is checked by inspection of the manufacturer's specifications.

7.5.4.2.3.4 Thin-film insulation

For BASIC INSULATION, SUPPLEMENTARY INSULATION, and REINFORCED INSULATION, conductors
located between the same two layers (see Figure 20, item L) shall be separated by at least the

ap
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NOT
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b)
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hformity is checked by inspection and either by measurement of the separation:or
bection of the manufacturer's specifications.

IEC

Histance between adjacent conductors
hickness
ayers of thin-film material such as tape and polyester film

conductors

E There can be air present between.the'layers.

Figure 20 — Distance between adjacent conductors located
between the same two layers

NFORCED INSULATIONMthrough the layers of thin-film insulation shall also have adequ
ctric strength. Qne)of the following methods shall be used.

The thickness through the insulation is at least the value set out in Table 10.

inspegtion of the manufacturer's specifications.

values for BASIC INSULATION of the test voltages and durations of 7.5.4.2.1 .

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

by

Conformity is checked by inspection and either by measurement of the separation or| by

The insulation consists of at least two separate layers of thin-film materlals each of Which

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.

Conformity is checked by the voltage tests of 7.5.4.2.1 a) and b) applied to two of the th
layers for REINFORCED INSULATION.

ree

For the purposes of these tests, a special sample can be assembled with only two layers of

the material.
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7.5.4.3 Solid insulation for probe assemblies which are not RATED for MEASUREMENT
CATEGORIES

7.5.4.3.1 General

Solid insulation for probe assemblies which are not RATED for MEASUREMENT CATEGORIES shall
withstand the electrical and mechanical stresses that may occur in NORMAL USE and in all RATED
environmental conditions (see 4.4) during the intended life of the probe assembly.

Conformity is checked by both of the following tests:

a) |The impulse voltage test of 7.6.5.3 using the applicable test voltage of Table 11, or as|an
alternative, the AC voltage test of 7.6.5.1 using the applicable test voltage of Table 11 with
a duration of at least 5 s.

The required CLEARANCE for Table 11 is determined by the following procedure:

1) the theoretically required CLEARANCE for BASIC INSULATION or SUPPLEMENTARY INSULATJON
is calculated according to 7.5.2.3;

2) for REINFORCED INSULATION, CLEARANCE is twice the value for BASIE INSULATION.
The minimum CLEARANCE for POLLUTION DEGREES 2 and 3 do not apply.

b) |For probe assemblies stressed by AC or AC plus DC, the AC 'voltage test of 7.6.5.1 or|for
probe assemblies stressed only by pure DC, the DC voltage test of 7.6.5.2, using the lest
voltage determined as follows with a duration of at least/,'min:

1) for BASIC INSULATION and SUPPLEMENTARY INSULATION, the test voltage is 1,5 times fthe
WORKING VOLTAGE;

2) for REINFORCED INSULATION, the test voltage-is.twice the value for BASIC INSULATION.

NOTE Test a) checks the effects of transient overvoltages; while test b) checks the effects of long-term stresjs of
soligl insulation.

7.5/ 4.3.2 Constructional requirements

Solid insulation shall also meet the follewing requirements, as applicable:
1) [for solid insulation used as an.ENCLOSURE or PROTECTIVE FINGERGUARD, the requirements of
Clause 9;

2) |for moulded and potted parts, the requirements of 7.5.4.2.3.2;

3) [for insulating layers of printed wiring boards, the requirements of 7.5.4.2.3.3, except that
the applicable testyvoltages are determined using the procedure of 7.5.4.3.1 a) and b);

4) [for thin-film inswulation, the requirements 7.5.4.2.3.4, except that the applicable SPACINGS gare
as set out.iny7.5.2.3 and 7.5.3, and the applicable test voltages are determined using the
procedurelof 7.5.4.3.1 a) and b).

Conformity is checked as specified in 7.5.4.2.3.2 to 7.5.4.2.3.4 with the test voltages| of
7.514¢3.,1 a) and b), and Clause 9 as applicable.

7.6  Procedure for voltage tests
7.6.1 General

The following test procedures apply when carrying out TYPE TESTS, and deterioration of the test
specimen may occur. It is possible that further use of the test specimen will not be appropriate.

Test equipment for the voltage tests is specified in IEC 61180:2016.

The reference point for the voltage tests is one or more of the following items a) to d), bonded
together if more than one.
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a) Any ACCESSIBLE conductive part, except for any live parts permitted to be ACCESSIBLE
because they do not exceed the values of 7.3.2 and any ACCESSIBLE conductive parts which
are allowed to be HAZARDOUS LIVE by the exceptions given in 7.1 a) to 7.1 c).

b) Any ACCESSIBLE insulating part of the ENCLOSURE, covered with metal foil everywhere except
around CONNECTORS. For test voltages up to 10 kV AC peak or 10 kV DC, the distance from
foil to CONNECTOR is not more than 20 mm. For higher voltages, the distance is the minimum
to prevent flashover.

c) ACCESSIBLE parts of controls with parts made of insulating material being wrapped in metal
foil or having soft conductive material pressed against them.

d)

of the CONNECTOR in the least
Figure 7 d)).

favourable position with the closest approach-\see

7.612 Humidity preconditioning

Tolensure that the probe assembly does not become hazardous in the humidity conditiong of
4.4, it is subjected to humidity preconditioning before the voltage tests of solid~insulation. There
is no humidity preconditioning before the voltage tests of CLEARANCES. The probe assembly is
nofl operated during preconditioning.

If wrapping in foil is required by 7.6.1, the foil is applied after{ihumidity preconditioning and
recopvery.

Electrical components, covers, and other parts which canbe removed by hand are removed
and subjected to the humidity preconditioning togethetwith the main part.

Prgconditioning is carried out in a humidity <ehamber containing air with a humidity| of
931% RH £ 3 % RH. The temperature of the airin the chamber is maintained at 40 °C £ 2 °(

N4

Before applying humidity, the probe assembly is brought to a temperature of 42 °C + 2 |°C,
nonmally by keeping it at this temperature for at least 4 h before the humidity preconditionirlg.

The¢ air in the chamber is stirred‘and the chamber is designed so that condensation will jnot
precipitate on the probe assembly.

The probe assembly remains in the chamber for 48 h, after which it is removed and allowefd a
recpvery period of 2 h.under the environmental conditions of 5.3.1, after which parts removed
(see third paragraph of this Subclause 7.6.2) are re-installed.

7.613 Conduect of tests

The¢ tests~are performed and completed within 1 h of the end of the recovery period after
humidity preconditioning. The probe assembly is not operated during the tests.

Voltage tests are not made belween two circuits, or between a circait and an ACCESSIBLE
conductive part, if they are connected to each other or not separated from each other.

PROTECTIVE IMPEDANCE in parallel with the insulation to be tested is disconnected.

When testing REINFORCED INSULATION, the test voltages specified can be applied to parts of
circuits where two or more protective means are used in combination (see 7.4) and which are
not required to withstand these test voltages. To avoid this, such parts may be disconnected
during the tests, or the parts of circuits where REINFORCED INSULATION is required may be tested
separately.
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7.6.4 Test voltages

Voltage tests for solid insulation are applied using the values specified in 7.5.4.2 and 7.5.4.3.

Voltage tests for CLEARANCES are applied using the test voltage values of Table 11. The values
of Table 11 are for test sites located at 2 000 m altitude. For other test site altitudes, the
correction factors of Table 12 are applied to the values of Table 11 when testing CLEARANCES
but not when testing solid insulation.

NOTE The electric testing of CLEARANCES will also stress the associated solid insulation.
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Required | Impulse | ACRMS | ACPe [ Required | Impulse | ACRMs | AC Peak
CLEARANCE 1,2/50 ps 50/60 Hz or DC CLEARANCE 1,2/50 ps 50/60 Hz or DC

mm V peak \% \% mm V peak Vv Vv

0,010 330 230 330 16,5 14 000 7 600 10 700

0,025 440 310 440 17,0 14 300 7 800 11 000

0,040 520 370 520 17,5 14 700 8 000 11 300

0-065 600 426 800 18:0 +5-600 8266 60
0,1 806 500 700 19 15 800 8 600 12700
0,2 1140 620 880 20 16 400 9000 12 700
03 1310 710 1010 25 19 900 10 800 15 300
0,5 1550 840 1200 30 23 300 12 600 17 900
1,0 1950 1060 1500 35 26 500 14400 20 400
1,4 2 440 1330 1880 40 29 700 16 200 22 900
2,0 3100 1690 2 400 45 32 900 17 900 25 300
25 3600 1960 2 770 50 36,000 19 600 27 700
3,0 4070 2210 3130 55 39,000 21 200 30 000
35 4510 2 450 3470 60 42 000 22 900 32 300
4,0 4930 2 680 3790 65 45 000 24 500 34 600
45 5330 2 900 4100 70 47 900 26 100 36 900
5,0 5720 3110 4 400 75 50 900 27 700 39 100
55 6 100 3320 4690 80 53 700 29 200 41 300
6,0 6 500 3520 4970 85 56 610 30 800 43 500
6,5 6 800 3710 5 250 90 59 400 32 300 45 700
7.0 7 200 3900 5510 95 62 200 33 800 47 900
7.5 7 500 4080 5780 100 65 000 35 400 50 000
8,0 7 800 4300 6 030 110 70 500 38 400 54 200
8,5 8 200 4200 6 300 120 76 000 41 300 58 400
9,0 8 500 4600 6 500 130 81 300 44 200 62 600
9,5 8 800 4 800 6 800 140 86 600 47 100 66 700
10,0 9 100 4 950 7 000 150 91 900 50 000 70 700
10,5 9500 5 200 7 300 160 97 100 52 800 74 700
11,0 9900 5 400 7 600 170 102 300 55 600 78 700
11,5 10 300 5600 7 900 180 107 400 58 400 82 600
1.0 10 600 5 800 8 200 190 112 500 61 200 86 500
05 TT000 5000 8500 700 TT7500 53900 90400
13,0 11 400 6 200 8 800 210 122 500 66 600 94 200
13,5 11 800 6 400 9 000 220 127 500 69 300 98 000
14,0 12 100 6 600 9 300 230 132 500 72 000 102 000
14,5 12 500 6 800 9 600 240 137 300 74 700 106 000
15,0 12 900 7 000 9 900 250 142 200 77 300 109 400
15,5 13 200 7 200 10 200 264 149 000 81 100 115 000
16,0 13 600 7 400 10 500

Linear interpolation is allowed.
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Table 12 — Correction factors according to test site altitude

— 59 —

for test voltages for CLEARANCES

Correction factor
Ehatttcha 2327V <600V | 2600V<3500V | 23500V <25kV 2 25 kV
TeStR‘I’\jl’gage 2231V <424V | 2424V <2475V | 22475V <17,7 kV >17,7 kV
Test site altitude
m
0 1,08 1,16 1,22 1,24
500 1,06 1,12 1,16 147
1000 1,04 1,08 1,11 112
2 000 1,00 1,00 1,00 1,00
3000 0,96 0,92 0.89 0.88
4000 0,92 0,85 0,80 0,79
5 000 0,88 0,78 0,71 0,70

L
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ear interpolation is allowed.
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5 Test procedures

51 The AC voltage test

bughout the test within £3 % of the specifiedyvalue. The waveform of the power freque
[ voltage shall be substantially sinusoidal, This requirement is fulfilled if the ratio betwé
peak value and the RMS value is V2 £:8'%.

e for at least the specified time,
flashover of CLEARANCES.Ombreakdown of solid insulation shall occur during the test.

5.2 The DC voltage test

bughout the testwithin £3 % of the specified value. The DC test voltage shall be substanti

averagé value is 1,0 £ 3 %.

b DC-test voltage is raised uniformly from 0 V to the specified value within 5 s and helqg

b voltage tester shall have a regulated output capable of maintaining the test voltage

ncy
ben

b test voltage is raised uniformly from 0 V to the specified value within 5 s and held at that

b voltage tester ;shall have a regulated output capable of maintaining the test voltage

blly

b of ripplesThis requirement is fulfilled if the ratio between the peak value of the voltage and

at

thal

vdlue for at least the specified time

No

7.6

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

.5.3 The impulse voltage test

The test shall be conducted for five impulses of each polarity with an interval of at least 1 s
between impulses. The impulse voltage test is carried out with a 1,2/50 us waveform

(se

e IEC 61180:2016, Figure 1). The wave shape of each impulse shall be observed.

When verifying CLEARANCES within the probe assembly by an impulse voltage test, it is
necessary to ensure that the specified impulse voltage appears at the CLEARANCE.
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No flashover of CLEARANCES or breakdown of solid insulation shall occur during the test, but
partial discharges are allowed.

7.7
7.7

If a

Constructional requirements for protection against electric shock

| General

failure could cause a HAZARD,

a) the security of wiring connections subject to mechanical stresses shall not depend on

soldering;

b)
c)

NOT
med

Co

7.7

The following shall not be used as insulation for safety purpeses:

a)
b)

Co

7.7

Ap
pro
req
are

EN
for

Prd
the

a)

screws securing removable covers shall be captive if their length determines a SPAC
between ACCESSIBLE conductive parts and HAZARDOUS LIVE parts;

accidental loosening or freeing of the wiring, screws, etc., shall not cause ACCESSIBLE p3
to become HAZARDOUS LIVE.

[E Screws or nuts with lock washers are not regarded as likely to become loose, nor_are wires which
hanically secured by more than soldering alone.

nformity is checked by inspection and by measurement of SPACINGS:

2 Insulating materials

NG

rts

are

materials which can easily be damaged (for example, lacquer, enamel, oxides, anodic films);

non-impregnated hygroscopic materials (for example, paper, fibres, fibrous materials).

nformity is checked by inspection.

3 ENCLOSURES of probe assemblies'with DOUBLE INSULATION or REINFORCED
INSULATION

robe assembly which relies on DOUBLE INSULATION or REINFORCED INSULATION throughout
tection against electric shock'shall have an ENCLOSURE which surrounds all metal parts. T|
uirement does not apply tosmall metal parts such as nameplates, screws or rivets, if t
separated from parts which’are HAZARDOUS LIVE by REINFORCED INSULATION or its equivalg

for
his
hey
bnt.

CLOSURES or parts<0f\ENCLOSURES made of insulating material shall meet the requirements

DOUBLE INSULATION Or REINFORCED INSULATION.

tection for-ENCLOSURES or parts of ENCLOSURES made of metal shall be provided by ong
means from a) or b), except for parts where PROTECTIVE IMPEDANCE is used:

an, insulating coating or a barrier on the inside of the ENCLOSURE which shall surround
nietal parts and all places where loosening of a part which is HAZARDOUS LIVE can caus

of

all
e it

Qi

b) SPACINGS between the ENCLOSURE and parts which are HAZARDOUS LIVE that cannot be

reduced below the values specified in 7.5 by loosening of parts or wires.

Conformity is checked by inspection and measurement and as specified in 7.5.


https://iecnorm.com/api/?name=0b298e0755180c4768e3b519de9c036a

IEC 61010-031:2022 © |IEC 2022 - 61—

7.7

7.7

4 PROBE WIRE attachment

4.1 General

The attachment of the PROBE WIRE to the probe body and to the equipment (or to the
CONNECTORS if the attachment is not fixed) shall withstand forces likely to be encountered in
NORMAL USE without damage which could cause a HAZARD. Solder alone, without mechanical
gripping, shall not be used for strain relief. The insulation of the PROBE WIRE shall be

me

Co

chanically secured to avoid retraction.

he

tes
a)

b)

c)
d)

NO]
like

7.7

nformity is checked by inspection and by applying the tests of 774 2 to 77 4 4 After
(s,

the insulation of the PROBE WIRE shall not have been cut or torn, and shall not hdve*mo
more than 2 mm in the bushing;

SPACINGS shall not have been reduced below the applicable values of 7.5.2/ahd 7.5.3;
the PROBE WIRE shall pass the applicable test of 7.5.4.2.1 b) or 7.5.4.3.1"b);

no more than 75 % of the copper strands of the PROBE WIRE shall be broken.

[E For test purposes, it can be useful to prepare a special sample of the prabe,"manufactured in all resp
the probe being investigated but in which no solder has been applied.

4.2 Pull test

With the probe body or equipment or CONNECTOR clamped so that it cannot move and

sol
the)

a)
b)

7.7

co
Fig|

Thd
mid
ver

Thd
fley
tes

Hered connection is severed, the PROBE WIRE is subjected for 1 min to a steady axial pu
values shown in a) or b) below:

for probe bodies and for locking CONNECTORS; twice the pull force value from Table 13;
for non-locking CONNECTORS, twice the puil force value from Table 13 or four times the a
pull force required to disconnect the CONNECTOR, whichever is less.

4.3 Flexing test

NNECTORS shall be subjected.(fo a flexing test in an apparatus similar to that shown
ure 21.

b CONNECTOR is fixed to“the oscillating member of the apparatus so that, when this is at
point of its travel,_the axis of the flexible PROBE WIRE, where it enters the CONNECTOR
fical and passes(through the axis of oscillation.

b oscillatingsmember is, by variation of distance d shown in Figure 21, so positioned that
ible PROBE WIRE makes a minimum lateral movement when the oscillating member of
[ apparatus is moved over its full travel.

ed

pcts

Ny
at

Xial

the
is

the
the
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Key
D P 300 mm

1 FONNECTOR

pbart of oscillating member for fixing the CONNECTOR

Hepth specified for thesshroud of corresponding equipment TERMINAL

E -SRI V]

veight
Figure 21 — Flexing test

The PROBE WIRE is loaded with a weight such that the force from Table 13 is applied.

Thé-oescettatingmember—+smovedtoeach-side—ofvertieal-throughatotatanglteof-96-—45% on
each side of vertical). The total number of flexings is 5 000. The rate of flexing is 60 per minute.
A complete cycle is two flexings.

CONNECTORS with PROBE WIRE of nominally circular cross-sectional area are rotated
approximately 90° around the vertical axis within the oscillating member after 2 500 flexings;
CONNECTORS with flat flexible PROBE WIRE are not so rotated, and are only flexed in a direction
perpendicular to the thinner dimension of the cross-section.

If a HAZARD can result from the breaking of a conductor or a short-circuit between conductors,
a current equal to the RATED current of the probe assembly is passed through each conductor,
the voltage between them being the RATED voltage. During the test, there shall be no interruption
of the test current and no short-circuit between the conductors.


https://iecnorm.com/api/?name=0b298e0755180c4768e3b519de9c036a

IEC 61010-031:2022 © |IEC 2022 - 63 -

Table 13 — Pull forces for PROBE WIRE attachment tests

Cross sectional area of the Pull force
conductor (a)
mm? N
0,25 2,5
0,50 5
1,0 10
2,5 18
4 25
6 30
10 40
16 45

Linear interpolation is allowed.

For PROBE WIRES with multiple conductors, the cross-sectional area (a) is
calculated as the sum of the cross-sectional areas of the individual conduectors.

For the purpose of this calculation, the cross-sectional area of anysshield is
ignored.

7.714.4 Rotational flexing test

The probe assembly is mounted in the test fixture as shown in Figure 22, so that the fixed clamp
holds the probe body, CONNECTOR, or equipment with at least 5 mm of the solid porfion
protruding through the clamp. The rotating clamp-is attached to the PROBE WIRE at a point
50 fimes the diameter of the PROBE WIRE, measured along the surface of the PROBE WIRE frlom
the| fixed clamp. The rotating clamp rotates;in a plane at a distance equal to 20 times [the
diammeter of the PROBE WIRE from the fixed:clamp. The rotating clamp is rotated from point Kk to
point G and back to point F (one complete oscillation) at a rate of 20 oscillations per minute|for
a tptal of 250 swings. The probe body/or CONNECTOR is turned 90° about its axis and the lest
continued for a further 250 oscillations.
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Dimensions in millimetres

20xd

[ 4

270°

IEC

Key

Hiameter of PROBE WIRE

start point, end point

middle point (F + 270°)

G T Q

N

ixed clamp

2 fotating clamp

Figure 22— Rotational flexing test

8 [ Protection against mechanical HAZARDS
Hapdling of a probe assembly or an accessory during NORMAL USE shall not lead to a HAZARD.

Easily touched edges,/projections, etc. should be smooth and rounded so as not to cause injyry.
This does not apply’to PROBE TIPS.

Conformity(is,checked by inspection.

9 | Resistance to mechanical stresses

9.1 General

Probe assemblies shall not cause a HAZARD when subjected to mechanical stresses likely to
occur in NORMAL USE. To achieve this requirement, probe assemblies shall have adequate
mechanical strength, components shall be reliably secured and electrical connections shall be
secure.

Conformity is checked by performing the tests of 9.2 to 9.4. The probe assembly is not operated
during the tests.

After completion of the tests, the probe assembly shall pass the applicable test of 7.5.4.2.1 b)
or 7.5.4.3.1 b) without humidity preconditioning and is inspected to check that:
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a) parts which are HAZARDOUS LIVE have not become ACCESSIBLE;
b) ENCLOSURES show no cracks which could cause a HAZARD;

C) SPACINGS are not less than their permitted values and the insulation of internal wiring

remains undamaged;
d) PROTECTIVE FINGERGUARDS have not been damaged or loosened.

Damage to the finish, small dents which do not reduce SPACINGS below the applicable values of

7.56.2 and 7.5.3, and small chips which do not adversely affect the protection against elec
shock or moisture, are ignored.

tric

9.2 Rigidity test

If the probe assembly produces an appreciable amount of heat, the probe assembly.is-opera
under the reference test conditions of 5.3, except that the ambient temperature isy40 °C or
makimum RATED ambient temperature if higher. The temperature of parts of the ENCLOSUR/
mefpsured during this treatment.

The probe assembly, not energized, is stored for 7 h at a temperaturesof 70 °C. Howeve

temperature is to be 10 °C above that measured temperature. If the-probe assembly cont
components which can be damaged by this treatment, an empty JENCLOSURE may be trea
followed by assembly of the probe at the end of the treatment:

Within 2 min of the end of the non-operative treatment, thé probe assembly is held firmly aga
a rigid support and subjected to a force of 20 N applied by the hemispherical end of a hard
of 12 mm diameter. The rod is applied three timesto/any part of the probe assembly whic
ACCESSIBLE when the probe assembly is readyfor use, and which could cause a HAZAR
distorted.

9.3 Drop test

Noh-metallic ENCLOSURES of a probelassembly with a minimum RATED ambient temperat|

belpw 2 °C are cooled to the minimum RATED ambient temperature, then tested within 2 min.

Three samples of the probeassembly are each dropped three times through a height of
onfo a 50 mm thick hardwood board having a density of more than 700 kg/m3, lying flat o
rigid base such as conecrete. For each sample, the three tests are carried out so as to apply
impact to different peinfs on the probe body.

9.4] Impact swing test

Noh-metallic)probe bodies with a minimum RATED ambient temperature below 2 °C are coo
to the minimum RATED ambient temperature, then tested within 2 min.

dufing the previous operative treatment, a higher temperature is\measured, the storige

ted
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if
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d:
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D if
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the

led

The

propne pog ole ed [0 one 1Impa a0.alns Omm th K_harqwood poargd na n

WIRE (see Figure 23). The height of the drop is 2 m, or the PROBE WIRE length if shorter.

density of more than 700 kg/m3 fixed to a solid wall, when swinging as a pendulum by its PROBE

g a
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1 | start point 4  probe body
2 | suspension point 5 wall
3 | PROBE WIRE 6 hardwood board

Figure 23 — Impact swing test

10| Temperature limits

The temperature of easily touched surfaces shall not exceed the values of Table 14 in NORMAL
CONDITION, and 105 °C in SINGLE FAULT CONDITION, at an ambient temperature of 40 °C.

Easily touched surfaces of probe assemblies RATED for a maximum ambient temperature above
40 PC are permitted to exceed the values of Table 14 in NORMAL CONDITION, and to excg¢ed
10% °C in SINGLE FAULT CONDITION; by not more than the amount by which the maximum RATED
temperature exceeds 40 °C.

If dasily touched heated surfaces are necessary for functional reasons, they are permitted to
exdeed the values of Table 14, but shall be recognizable as such by appearance or function| or
shgll be marked with~symbol 6 of Table 1 (see 6.2).

Table 14 — Surface temperature limits in NORMAL CONDITION

Part Limit
°C
Metal 55
Non-metallic materials 70
PROBE WIRES 75

Conformity is checked by inspection of the probe assembly under reference test conditions and
in the position of NORMAL USE (see 5.3.2). Temperatures are measured when steady state has
been attained. The maximum temperature of a part is determined by adding the measured
temperature rise of the part to the maximum ambient temperature (40 °C or the maximum RATED
ambient temperature if higher, see 4.4).
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11 Protection against HAZARDS from fluids

11.1 Cleaning

If a cleaning or decontamination method is specified by the manufacturer, this shall not cause
a direct safety HAZARD, an electric shock HAZARD, or a HAZARD resulting from corrosion or other
weakening of structural parts associated with safety. The cleaning method and any
decontamination method shall be described in the documentation (see 6.4.3).

Conformity is checked by cleaning the probe assembly three times according to the
mahufacturer's instructions. I, immediately after this treatment, there are any signs of wetling
of pparts likely to cause a HAZARD, the probe assembly shall pass the applicable tesf of
7.514.2.1b) or 7.5.4.3.1 b) (without humidity preconditioning) and ACCESSIBLE parts—~shall jnot
exdeed the levels of 7.3.2. If a decontamination method is specified, this methaod is” applied
onge.

112 Specially protected probe assemblies

If the probe assembly is RATED and marked by the manufacturercas having a protected
ENCLOSURE according to the stated degrees of protection of IEC 60529,it shall adequately resgist
the|ingress of solid foreign objects and water which could lead to.a\HAZARD.

Conformity is checked by inspection and by subjecting the forobe assembly to the appropriate
treatment of IEC 60529, after which the probe assembily ‘shall pass the applicable tesi of
7.514.2.1 b) or 7.5.4.3.1 b) (without humidity precondijtioning) and ACCESSIBLE parts shall |not
exdgeed the levels of 7.3.2.

12| Components

12.1 General

If spfety aspects are addressed by conmiponents, these components shall be used in accordance
with their specified RATING unless-a specific exception is made. They shall conform to ong of
the| following a) to d).

a) |All applicable safety requirements of relevant IEC International Standards. Conformity to
other requirements of the component standard is not required. If necessary for fthe
application, compenents shall be subjected to the tests of this document, except that it is
not necessary.to) carry out identical or equivalent tests already performed to check
conformity to the component standard.

b) [The requirements of this document and, where necessary for the application, any additignal
applicable‘safety requirements of the relevant IEC component standard.

c) |If there is no relevant IEC International Standard, the requirements of this document.

d) |Applicable safety requirements of a non-IEC standard which are at least as stringent| as
those of the relevant IEC International Standard, provided that the component has been
approved to the non-IEC standard by a recognized testing authority.

Tests performed by a recognized testing authority which confirm conformity with all
applicable safety requirements need not be repeated, even if the tests were performed using
a non-lEC standard.

Conformity is checked by inspection, and if necessary, by test.

12.2 Fuses

Fuses in probe assemblies may be used to provide protection to the user against arc explosions
or burns, or they may be used to protect the equipment to which the probes are connected.
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If a fuse is installed in a probe assembly, it shall have a voltage RATING at least as high as the
highest RATED voltage of the probe assembly, and an appropriate breaking capacity and current
RATING for the intended application of the probe assembly (see also 6.1.3). If the probe
assembly is RATED for both AC and DC, the AC and DC breaking capacities shall be individually
determined, and the fuse shall meet the RATED voltage and breaking capacity for each case.

Conformity is checked by inspection.

12.3 PROBE WIRE

12371 General

PROBE WIRE shall be suitable for its intended use in NORMAL CONDITION and in SINGEESFAULT
CONDITION.

Conformity is checked as specified in 12.3.2 to 12.3.6.

12.3.2 RATING of PROBE WIRE

PROBE WIRES shall be RATED for the maximum voltage and current,of NORMAL USE and shall
withstand the voltage test for the highest RATED voltage. Conductors shall be separated from
ACCESSIBLE surfaces by DOUBLE INSULATION or REINFORCED INSULATION, based on the voltage
valpies from a), b) or c).

a) |For Type A, Type E and Type F probe assemblies, 125 V or the highest RATED voltage of
the probe assembly, whichever is greater.

b) |[For Type B probe assemblies,

1) RATED for voltages up to 1 000 V AC RMS*or 1 500 V DC, 125 V or the highest RATED
voltage of the probe assembly, whichever is greater;

2) RATED for voltages above 1 000 V'AC RMS or 1 500 V DC, 500 V or the highest RATED
voltage of the probe assembly divided by the divider ratio, whichever is greater.

For Type B probe assemblies\under this b) 2), symbol 7 of Table 1 shall be marked|on
the probe assembly and.@ warning shall be provided in the documentation of the
possibility that the PROGBE WIRE will not provide adequate protection if it comes into
contact with the circuitiunder test (see 6.4.3 I)).

c) |For Type D probe assemblies, 125 V.

A vear indicator is highly recommended (see also 6.4.3 j)). Insulation of PROBE WIRES which
haye a wear indicator shall meet the requirements for BASIC INSULATION when the wear indicator
hag become visible.

Cohformitysis checked by inspection, and by the applicable test of 7.5.4.2.1 b) or 7.5.4.3.1 b)
for|REINFORCED INSULATION. If the insulation includes a wear indicator, then the voltage test is
repeated with the test voltage value for BASIC INSULATION after sufficient insulation has béen

re baovind fram thn nahin $n malen thn ywnar indicnatne 1ot viaihin foann Alan B8 D AanAd 8 4 2 [))
OV e U7 Ot C—CaoTCTOTanC—C—woear 1aiCator Jjost viomon (o oo OO0 =zZ—artG— O o 71//-

NOTE Forthe purposes of this test, the wear indicator can be made visible by slicing thin layers from the insulation,
by abrasion, or by manufacturing special samples of the cable without the outer insulating layer.

12.3.3 Pressure test at high temperature for insulations

For each PROBE WIRE to be tested, three adjacent samples are taken from a PROBE WIRE having
a length of 150 mm to 300 mm. The length of each sample is 50 mm to 100 mm. The
conductors of flat PROBE WIRES without sheaths are not separated.
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The indentation device is shown in Figure 24, and consists of a rectangular blade with an edge
0,70 mm % 0,01 mm wide, which can be pressed against the sample. Each sample is placed
in the position shown in Figure 24. A flat cord without a sheath is laid on its flat side. Samples
are fixed on the support in such a manner that they do not curve under the pressure of the
blade. The force is applied in a direction perpendicular to the axis of the sample; the blade is
also perpendicular to the axis of the sample.

I 77
v 8;F+6;64
T _HF
L KXV\/WY < IYYWm
™
\3 /
7
4 1
[ 3 IEC
Key]
1 [esting frame
2 Ppample
3 Pupports
4  Weight

Figure 24 — Indentation device

-

The compressing forcezwhich is exerted by the blade upon the sample is given by the formyla:

F=06xV(2xdxe-e?)

where
F |is thescompressing force in newtons;
e |is\the mean value of the thickness of the insulation of the sample;

d is the mean value of the outer diameter of the sample.

e and d are both expressed in millimetres, to one decimal place, and measured on a thin slice
cut from the end of the test piece.

The test is carried out in air (i.e. in an air oven). The temperature of the air is maintained
continuously at a temperature of 100 °C £ 3 °C. The loaded samples are kept in the test position
for 4 h. Following this, the samples are rapidly cooled which may be carried out by spraying the
sample with cold water on the spot where the blade is pressing. The sample is removed from
the apparatus when it has cooled to a temperature where recovery of the insulation no longer
occurs. The sample is then cooled further by immersion in cold water.

Conformity is checked by the applicable test of 7.5.4.2.1b) or 7.5.4.3.1 b) for REINFORCED
INSULATION (without humidity preconditioning).
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12.3.4 Tests for resistance of insulation to cracking

Four samples of suitable length are cut from two sections of the PROBE WIRE separated by at
least 1 m.

Two samples are tautly wound and fixed, at ambient temperature, on individual mandrels to
form a close helix. The diameter of the mandrel and the number of turns are given in Table 15.

Table 15 — Diameter of mandrel and numbers of turns

Th
of
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Outer diameter Mandrel Number
of the PROBE WIRE (d) diameter of turns
mm mm
d=2,5 5 6
25<d=45 9 6
45<d<6,5 13 6
6,5<d=<9,5 19 4
9,56<d=<12,5 40 2

bse two samples, on their mandrels, are placed in an air,oven pre-heated to a temperatf]
100 °C = 3 °C. The samples are maintained at the specified temperature for 1 h. After

le still on the mandrel.

b other two samples are conditioned in a cold.ehamber for 4 h at =10 °C + 2 °C. The te§
be performed in the cold chamber where space and mounting means are available in
mber. Where this is not practical, it is appropriate to remove a sample and a mandrel fi
test chamber and perform the test outside the chamber. In either case, the winding is to|
npleted within 30 s of the time that the cold chamber is opened. The winding is to be d(
h rate of about 3 s per turn (18 si& 3 s for six turns), and successive turns are to bq
tact with one another.

f PROBE WIRES are to be wrapped in a U-bend in which the sample is in contact with a mang
ing a diameter of twice(the minor axis diameter of the sample for minimum 180°.

Lilated conductors~as well as the finished PROBE WIRE are to be tested separately.

cumferential.depressions in the outer surface indicate cracks on the inside surface of
ilation or$jacket of most materials. Circumferential depressions in a fluoropolymer surf:
yield marks (locally stronger points) rather than indicators of cracking.

pr\this conditioning, the samples shall show no cracks when examined with norma

Lre
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hples have been allowed to return to approximately ambient temperature, they are examiped
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Conformity is checked by inspection and by the applicable test of 7.5.4.2.1 b) or 7.5.4.3.1 b) for
REINFORCED INSULATION (without humidity preconditioning).

12.

3.5 Voltage test

Six lengths of insulated PROBE WIRE or insulated conductors removed from a jacketed wire are
to be tested for each specimen of wire to be evaluated. Each sample is 600 mm in length. Three
of the samples are to be tested in an unaged condition. The other three samples are to be

tes

ted after air oven conditioning.
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The three straight samples intended for oven ageing are to be conditioned in a circulating air
oven pre-heated to a temperature 100 °C = 3 °C. The test piece shall be maintained at the
specified temperature for 1 h.

After air oven conditioning, the three specimens are to be cooled to room temperature in still
air for a period of 16 h to 96 h before testing. After the cooling period, both the unaged and
oven-conditioned samples are to be tested. The centre 300 mm of each sample is to be
wrapped with metal foil.

Except for flat PROBE WIRES, the foil-wrapped centre section of each sample is to then be
wrdpped closely for six complete turns around a metal mandrel having a diameter of two lihes
the| outside diameter of the specimen or 5 mm, whichever is larger. The end of each resulling
helfx is to be twisted loosely together or fastened together with tape to prevent ynwinding.
Specimens of flat wires are to be wrapped in a U-bend in which the specimen is incohtact with
a mandrel having a diameter of twice the minor axis diameter of the specimen for 180° minimym.

The applicable test of 7.5.4.2.1 b) or 7.5.4.3.1 b) for REINFORCED INSULATI@N\(without humidity
prelconditioning) is then performed. The test voltage is applied between the conductor of fthe
tesf specimen and the metal mandrel. After 1 min at the specified testWoltage, the test voltage
is Increased at a rate not exceeding 500 V/s until dielectric breakdown occurs. If dielectric
brelakdown does not occur, breakdown voltage can be considered as twice the valueg in
7.514.2.1b) or 7.5.4.3.1 b) (or 10 kV). The dielectric breakdown-voltage values are recordled
separately for unaged specimens and oven-aged specimens=The average of the dielectric
brelakdown voltage values is calculated and recorded separately for unaged specimens and
ov@n-aged specimens.

Samples of both unaged and oven-aged specimens’shall comply with the following:

a) |lunaged and oven-aged samples shall withstand the test voltage without breakdown |for
1 min, and

b) |the average dielectric breakdown value of oven-aged samples shall not be less than 50 %
of the average breakdown value of:.unaged samples.

Conformity is checked by inspection and test.

12.3.6 Tensile test

12.3.6.1 General

These tests are to détermine the tensile strength and elongation at break of the insulafing
material (exclusive” of any semi-conducting layers) of the PROBE WIRE in the condition|as
mahufactured(ive., without any ageing treatment) and after an accelerated ageing treatmen

—

Fol the-unaged samples, the median value of the tensile strengths shall be at least 7 N/mm?2
and the samples shall exhibit a median value of elongation of at least 100 % before they brefak.
ForLthé aged samples the median value of the tensile strengths shall be at least 70 % of the
result for unaged samples, and the samples shall exhibit a median value of elongation of at
least 45 % of the result of the unaged samples before they break.

After the test conditioning and procedure of 12.3.6.2 to 12.3.6.6, conformity is checked by
calculation of the tensile strength and the elongation at break respectively and the median value
of the result is determined.

12.3.6.2 Sampling

The samples selected for the ageing treatment are from positions adjacent to the samples used
for the test without ageing and the tensile tests on the aged and unaged test pieces are made
in immediate succession.
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One section of each core to be tested is taken of sufficient size to provide a minimum of ten
samples, five each for the tensile tests without ageing and five each for the tensile tests after
the ageing treatment, bearing in mind that a 100 mm length is needed for the preparation of
each sample. The cores of flat cords are not separated. Any sample that shows signs of
mechanical damage is not used for the test.

12.3.6.3 Preparation and conditioning of samples

The section of core is cut into ten samples, each approximately 100 mm long and the conductor
is removed, care being taken not to damage the insulation. The samples are marked to identify

th csactionfrom which thov wara nranared and thair ralativia nocitione in tho caction
CroCotToTT 1T OTTIT YW TTOTT tllv! WOUTUTOT UPUT OUT ATTO IO T OTOATTV U PO OTtTOTTO 11T OTU- OO OtTOTTY

The centre 20 mm shall be marked immediately before the tensile test.

12.3.6.4 Determination of cross-sectional area
At the middle of the section being used to prepare the samples, a piece is taken to determine
the| cross-sectional area A by the following method (for samples with a reund shape).
A=nx(d-e)xe

where
e |is the mean value of the thickness of the insulation;
d |is the mean value of the outer diameter of the testpiece.

For samples which are to be aged, the cross-sectional area is determined before the ageing
treatment.

12.3.6.5 Ageing treatment

The five samples intended for oven ageing are to be conditioned in a circulating air oyen
pre-heated to a temperature of 100\°C = 3 °C. The test piece is maintained at the specified
temperature for 1 h, and then allowed to cool to the temperature specified in 12.3.6.6.

123.6.6 Tensile testing-procedure

The test is carried out at a temperature of 23 °C £ 5 °C.

The grips of the tensile testing machine may be either of a self-tightening type or not. The
distance between.the grips is:

a) |50 mmfor tubes, if tested with self-tightening grips;

b) |85 mnr for tubes, if tested with non-self-tightening grips.

NOTE Many failures when tested at 250 mm/min can create a doubt.

For each sample, the maximum tensile force during the test is measured and recorded, and the
distance between the two reference marks at the breaking point is measured and recorded.

One test result from the five aged samples and one test result from the five unaged samples
may be ignored.
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13

13.

Prevention of HAZARD from arc flash and short-circuits

1 General

When a PROBE TIP or SPRING-LOADED CLIP temporarily bridges two high-energy conductors at
different potentials, it could cause a high current to flow through the PROBE TIP or SPRING-LOADED
cLIP which could become hot and melt. This could cause burns to an OPERATOR or a bystander.

If the bridge is opened (by OPERATOR action, melting, or other event) while the high current is
flowing through the PROBE TIP or SPRING-LOADED CLIP, arcing could occur. The arcing will ionize

the
If t
the
sim

PR
ang

Co

13.

The¢ exposed conductive part of a PROBE TIP or jaws shall beConstructed as follows:

a)

b)

nere is sufficient available energy, then the ionization of the air will continue to spread
flow of current through the air will continue to increase. The result is an arc flash; whic
ilar to an explosion, and can cause injury or death to an OPERATOR or a bystander:

DBE TIPS and SPRING-LOADED CLIPS shall be constructed to reduce the risk of short-circ
arc flashes.

hformity is checked as specified in 13.2.

2 Exposed conductive parts

For probe assemblies except for SPRING-LOADED CLIPS-RATED for MEASUREMENT CATEGOR
or |V:

1) when RATED for MEASUREMENT CATEGORY. Il or IV, the exposed conductive part o
PROBE TIP shall not exceed 4 mm in length;

2) when RATED for use in special applications where the energy levels will not support
flash or fire but not RATED for any MEASUREMENT CATEGORY, the exposed conductive [
of a PROBE TIP shall not exceed 80'mm;

3) when RATED for MEASUREMENTA\CATEGORY Il, and for other probe assemblies not cove
by items 1) and 2), above,(the exposed conductive part of a PROBE TIP or jaw shall
exceed 19 mm.

For SPRING-LOADED CLIPS;RATED for MEASUREMENT CATEGORY Il or IV:

all directions;
2) in open position,

i) the-<length of the exposed ACCESSIBLE conductive parts of SPRING-LOADED CLIPS V
oné hook shall not exceed 10 mm,

i)~ the outer surfaces of SPRING-LOADED CLIPS with more than one hook or jaw shall
be conductive.

air, permitting continued current flow In the vicinity ot the PROBE TIP or SPRING-LOADED CiIP.

nd
his

lits

arc
art

red
not

1) in closed positian, the exposed ACCESSIBLE conductive parts shall not exceed 4 mnj in

ith

not

Requirements of 13.2 a) and 13.2 b) do not apply to Type E probes assemblies, provided the
two conductors of the probe assembly are separated from each other by high impedance.

Conformity is checked by inspection and measurement of the exposed conductive parts of the
PROBE TIP or jaws as follows:

a) spring-loaded parts covering the conductive part of a PROBE TIP are retracted before the

b)

c)

measurements are made;

PROBE TIPS with moving parts other than spring-loaded parts which change the RATING and

the markings of the probe assembly are evaluated in each position;

PROBE TIPS with removable parts which change the RATING and the markings of the probe
assembly are evaluated when the part is removed, partially removed and not removed (see

also 6.1.1).
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Annex A
(normative)

Measuring circuits for touch current
(see 7.3)

NOTE Annex A is based on IEC 60990:2016, which specifies procedures for measuring touch-current, and also
specifies the characteristics for test voltmeters.

AA—n rocirctrits—forAC-withf . MH for-De

The current is measured with the circuit of Figure A.1. The current is calculated from¢

U

[=——

500

where
I |is the current, in amperes;
U |is the voltage, in volts, indicated by the voltmeter.

This circuit represents the impedance of the human body and compensates for the change of
physiological response of the human body with frequency-

R1 =

[H

R3

c2 ™

!

(@) IEC

| S
1
L

o}

R1 F 1500 Q(+35 %
R2 £ 50005 %
R3 £ kQ £5 %
C1=0,22 yF £10 %
C2 =0,022 yF 10 %

Figure A.1 — Measuring circuit for AC with frequencies up to 1 MHz and for DC

A.2 Measuring circuits for AC with sinusoidal frequencies up to 100 Hz and
for DC

If the frequency does not exceed 100 Hz, the current may be measured with the alternative
circuit of Figure A.2. When using the voltmeter, the current shall be calculated from:


https://iecnorm.com/api/?name=0b298e0755180c4768e3b519de9c036a

IEC 61010-031:2022 © |IEC 2022 - 75—

where
I is the current, in amperes;
U is the voltage, in volts, indicated by the voltmeter.

The circuit represents the impedance of the human body for frequencies not exceeding 100 Hz.

R=]2000Q +5 %

NOTE The value 2 000 Q includes the impedance of the measuring instrument.

Figure A.2 — Measuring circuits for AC with.sinusoidal frequencies
up to 100 Hz and for DC

A.3 Current measuring circuit for electrical burns at frequencies above
100 kHz

The current is measured with the circuit«of Figure A.3 or Figure A.4 as specified in 7.3.2, 7.3.3,
or 1.3.4.3. The current is calculated fram:

where
I |is the current, inyamperes;
U |is the voltage) in volts, indicated by the voltmeter.

The¢se cirguits compensate for the physiological response of the human body to hligh
freIuencies.
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R1F 1500 Q5%
R2 £ 500 Q +5 %
C1§0,22 yF 10 %

R1 F 1500Q %5 %
R2 F500/Q 5 %

R1 =C1
[]
R2 [J LV)
O IEC

Figure A.3 — Current measuring circuit for electrical burns

R1

L.

{

IEC

C1=0,22 uyF £10 %

Cs = Capacitance between the shield and the foil (see Figure 11)

Figure A.4 — Current measuring circuit for high frequency test probes

A.4 Current measuring circuit for WET LOCATIONS

For WET LOCATIONS the current is measured using the circuit of Figure A.5. The current is

calculated from:
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where
| is the current, in amperes;

U is the voltage, in volts, indicated by the voltmeter.

I

R1 = C1

1
|| S|
1L

o] ©

IEC

R1F375Q+5%
R2 F 500 Q +5 %
C1§0,22 yF 10 %

Figure A.5 — Current measuring-circuit for WET LOCATIONS
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Annex B
(normative)

Standard test fingers

Dimensions in millimetres

Key

For

NO7

metal

nsulating material

tolerances and dimensions of the fingertip, see Figure B.2.

[E This test finger is identical to test probe 11 from IEC 61032:1997.

80
20
3 . 1 =
Q _ _/ S
N
i A
\B

IEC

Figure B.1 — Rigid test finger
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Dimensions in millimetres

50,5 180

80

60

20
275

i

— G

IEC
Key

1 |insulating material 6 spherical

2 |section AA 7 detail x (example)

3 |section BB 8 side view

4 |handle 9 chamfer all edges

5 |stop plate

Figure B.2 — Jointed test finger

Tolerances*on dimensions without specific tolerance:

0
on dlly:cb. 0

on linear dimensions:

0

up to 25 mm: ~0,05 Mm
over 25 mm: £0,2 mm
Material of finger: heat-treated steel, etc.

Both joints of this finger may be bent through an angle of (90 +(1)0)° but in one and the same

direction only.
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Using the pin and groove solution is only one of the possible approaches in order to limit the
bending angle to 90°. For this reason, dimensions and tolerances of these details are not given

in the drawing. The actual design shall ensure a (90 +(1)0)" bending angle.

NOTE This test finger is identical to test probe B from Figure 2 of IEC 61032:1997.
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Annex C

(normative)

Measurement of CLEARANCES and CREEPAGE DISTANCES

The methods of measuring CLEARANCES and CREEPAGE DISTANCES are indicated in Table C.2.
These cases do not differentiate between gaps and grooves or between types of insulation.

In the following examples dimension X has the value given in Table C.1 depending on the

POUTCUTTON DEGREE.

Table C.1 — Dimension of X

Dimension X
POLLUTION DEGREE
mm
1 0,25
2 1,0
3 1,5

If the associated CLEARANCE is less than 3 mm, the dimensiety X in Table C.1 may be redu¢ed

to ¢one-third of this CLEARANCE.

Table C.2 — Methods of measuring CLEARANCES and CREEPAGE DISTANCES

Exgpmple 1:

The path includes a parallel- or converging-
sided groove of any depth with a width less than
X mm.

The CLEARANCE and CREEPAGE DISTANCE are
mefasured directly across the groove as shown.

<Xmm

Expmple 2:

The path includes a parallelisided groove of any
depth and equal to, or greater than, X mm.

CLEARANCE is the "line<of-sight" distance. The
CREEPAGE DISTANGCE, follows the contour of the
grdove.

=X mm

Example 3-
The path includes a rib.

The CLEARANCE is the shortest direct air path
over the top of the rib. The CREEPAGE DISTANCE
follows the contour of the rib.

IEC
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Example 4:

=X mm <X mm
f-—————————

The path includes an uncemented joint with a
groove on one side less than X wide and the
groove on the other side equal to, or greater
than, X wide.

The CLEARANCE and the CREEPAGE DISTANCE are
as shown.

Exgpmple 5:

The CLEARANCE is the shortest direct air path e N
ovegr the top of the barrier. 7 N

The CREEPAGE DISTANCE through uncemented
joint is less than the CREEPAGE DISTANCE over
the barrier.

IEC

Expmple 6:

The gap between the head of screw and the wall
of {he recess is too narrow to be taken into
acg¢ount.

Mefasurement of the CREEPAGE DISTANCE is from
scew to wall when the distance is equal to X.

Exgpmple 7:

C ip a floating part.

The CLEARANCE is the distance d + D.

The CREEPAGE DISTANCE is also.d i+ D.

Mifimum CLEARANCE d or Dyis 0,2 mm in
POLLUTION DEGREE 2, and.0;8 mm in POLLUTION
DEGREE 3.

CREEPAGE DISTANCE

- — CLEARANCE
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D.1

Annex D
(normative)

Routine spark tests on PROBE WIRE

General

The spark test shall be performed by the manufacturer as a ROUTINE TEST on 100 % of the PROBE

WIR

PR(

D.2 Spark test procedure

AL

detecting and counting signalling faults, and the appropriate electrical connections.

The voltage source of a DC or AC spark tester shall maintain the following test voltage un

all

a)
b)

On
win
be

The electrode of a DC or AC spark tester shall be of the link- or bead-chain type or shall be

and
con

The¢ bottom of a metal link-yor bead-chain electrode enclosure shall be U- or V-shaped,

chd
of
bei

For
dia
bet

E_in accordance with the following spark test procedure and routine spark test method
BE WIRE.

C or AC spark tester shall include a voltage source, an electrode, a voltmeter, a system

NORMAL CONDITIONS of leakage current:

a sinusoidal or nearly sinusoidal RMS voltage specified fof an AC test of the wire type;
the voltage specified for a DC test of the wire type. ThevDC power supply output curr

voltage shall recover to the specified level within 5{ms unless 610 mm or less of the pro
travels through the electrode in the time it takes,for the full voltage recovery.

ding in an AC power supply shall be solidly*connected to earth. A voltage source shall
connected to more than one electrode.

ther evaluated and approved _type. A link- or bead-chain electrode shall make intim
tact throughout its entire length with the surface of the insulated conductor being tested

ins shall have a length appreciably greater than the depth of the enclosure, and the wi
he trough shall bétgreater (typically 40 mm) than the diameter of the largest PROBE W
hg tested.

a bead-chain electrode, the longitudinal and transverse spacings of the chains and
meter of each bead shall comply with Table D.1 (see also Figure D.1). The vertical spag
weenbeads in each chain shall not exceed the diameter of a bead.

capability shall not exceed 5 mA. Any ripple shall notexceed 1 %. After a fault, the DC 1est
d

for

for

der

ent

uct

e TERMINAL of the DC power supply, the corg of'a transformer, and one end of the secondjary

not

8 of
ate

the
dth
IRE

the
ing

Table D 1 — Maximum centre-to-centre spacings of head chains |

Diameter of a bead Lon.git.udinal spaciang Transverse spacing between rows 2
within each row Chains staggered Chains unstaggered
mm mm mm mm
5,0 13 13 10
2,5 b b b

a

b

Other diameters and spacings are also acceptable if investigation shows that the chains contact an equal
greater area of the outer surface of the insulated conductor or initial assembly of conductors.

The chains shall be staggered and shall touch one another in the longitudinal and transverse directions.

or
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Figure D.1 a) — Chains unstaggered Figure D.1 b).= Chains staggered

vire centre
ransverse spacing

ongitudinal spacing

Figure D.1 — Bead chain configuration (if applicable)

The electrode shall have an earthed metal screen or an equivalent guard that protects operating

per

sonnel against electric shock from the electrode and associated live parts.

Thée voltmeter shall be connected.in the circuit to indicate the actual test potential at all timgs.

Th
fau
res

t that occurs. When a fault is detected, the signal shall be maintained until the indicato
et manually.

The fault detector shall detect a voltage breakdown of the insulation. A breakdown

cha

racterized)by arcing between the electrode and the earthed conductor(s) under test

brelakdown(is)defined as a decrease of 25 % or more from the test voltage applied between

ele
exd

ctrodec-and the earthed conductor(s). The output current of the test equipment shall
eed\5'mA.

test equipment shall include a fault detector, fault counter, and a means of signalling each

ris

is

the
not

The fault detector shall consist of a trigger circuit that converts an input pulse of short time
duration to an output pulse of a magnitude and duration that reliably operates the

fau

It-indicating circuit.

The fault counter shall accumulate the faults as a numerically increasing sequence and shall
display the accumulated total. The response time of the fault counter shall result in the counter
registering faults spaced no farther than 610 mm apart for any combination of product speed
and counter response time. This distance is to be calculated as follows:

D=Sxt
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where

D is the distance between faults, in metres;
S is the product speed, in metres per second;
t is the counter response time, in seconds.

For a DC test using a link- or bead-chain electrode, the surface of the insulated conductor(s)
shall be in intimate contact with the link or bead chains for a distance of 125 mm £ 25 mm.

The length of a link- or bead-chain electrode is not specified for an AC test; however, the rate
of speed at which the insulated conductor travels through the electrode shall keep any point on
the| product in contact with the electrode for not less than a total of 18 positive and negalive
crepts of the AC supply voltage (the equivalent of a full 9 cycles of the AC supply voltage). The
makimum speed V of the product is to be determined for an AC test by means of the followling
formula:

V=(FxL)/150

where

is the speed in metres per minutes;
is the frequency in hertz;

L [is the electrode length in millimetres.

mn <

Forn convenience, Table D.2 shows the formulas for seven frequencies.

Table D.2 — Formula for maximum-speed of wire in terms
of electrode length L of link- or'bead-chain electrode

Nominal supply frequency Speed V (m/min)

F (Hz) with electrode length L (mm)
50 0,333 x L
60 0,400 x L
100 0,667 x L

400 2,67 x L

1,000 6,67 x L

3 000 20,0 x L

4 000 26,7 x L

The¢ conductor being tested shall be earthed during the spark test. Where the conductor comling
from the pay-off'reel is bare, the conductor shall be earthed at the pay-off reel or at another
poiht at which continuous contact with the bare conductor, prior to the insulating process| is
majntainedsand the conductor is not required to be tested for continuity or earthed at the takefup
reel. Where the conductor coming from a pay-off reel is insulated, an earth connection shall be
mape<at each pay-off reel and at the take-up reel. The earth connection shall be bonded to the
protective earth TERMINAL in the spark tester.

D.3 Routine spark test method for PROBE WIRE

For single-conductor wires with other than extruded insulation, the potential shall be 1 500 V if
the wire is RATED for 300 V and shall be 2 000 V if the wire is RATED for 600 V.

For all other wires and insulations, the potential shall be 10 times the voltage RATING of the
wire, up to 1 000 V, with a minimum potential of 1 500 V. If the RATED voltage is not specified,
the potential shall be 3 000 V. For wire RATED more than 1 000 V, the potential shall be two
times the RATED voltage with a minimum potential of 10 000 V. Insulated conductors or the
insulated conductors of a jacketed wire shall be tested. In the case of a jacketed wire, the
insulated conductors shall be tested prior to the application of the overall jacket or covering.
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The spark test shall be performed at some point prior to the wire being cut to its final length or
before being cut into shipping lengths.

Any faults shall be cut out or repaired. The insulation at points of repair shall be retested.
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Annex E
(informative)

4 mm CONNECTORS

E.1 General

HAZARDS may arise from an OPERATOR's reliance on values displayed by the equipment when
CONNECTORS appear to be in mated pasition but conductive parts are not in contact

This annex gives the recommended dimensions for safety purposes of 4 mm CONNECTORS when
usgd on probe assemblies and equipment to which probe assemblies can be connected. The¢se
4 mim CONNECTORS are often called "banana connectors"” or "banana plugs".

E.2 Dimensions

The¢ dimensions of Figure E.1 are compatible with 4 mm CONNECTORS\RATED for MEASUREMENT
CATEGORIES up to 1 000 V.

Theése dimensions ensure that SPACINGS values of 7.4.2 are'met when the CONNECTORS tnd
TERMINALS are mated, unmated or partially mated, and\that conductive parts of mated
COINNECTORS and TERMINALS are in contact.

NOTE Extraction or insertion forces and contact resistance yalues have not been considered.
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2.4

T9g

_K-;"_
G-
J——-M}ﬁf;
||
r\j ™~
X ! i |
i il
* C
S x
| %

F 3,90 mm £ 0,05 mm (compressed)
> 6,6 mm

K 7,9 mm

mm < E<6 mm

£ 12 mm

is @ male CONNECTOR

P is a female CONNECTOR

P.6 mm.

A\ is the maximum diameter where the contact occurs

2
IEC
G <6,4mm
K 28,7 mm
dmm < H<6 mm
L =20 mm

M =4,00 mm + 0,05 mm

lerances on dimensions without specific tolerances: £ 0,1 mm

K is the location where the best contact occurs and F is the distance to X

The minimum value~of-E and H depends on whether or not plastic parts are present. CLEARANCES shall be at |

Figure E.1 — Recommended dimensions of 4 mm CONNECTORS

past
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F.1

Annex F
(normative)

MEASUREMENT CATEGORIES

General

For the purposes of this document, the following MEASUREMENT CATEGORIES are used. These

MEASUREMENT CATEGOQRIES are not the same as the overvoltage categaries according

to

IEQ

ME
me

NOT

of tH

F.2

F.2.

ME
util

Table F.1 and Figure F.1).

EXA
the

F.2.

ME
dis

To
ins

For
car

EXA
circ
and
the

61010-1:2010, K.1.1, IEC 60364-4-44:2007/AMD1:2015, 443.6 or IEC 60664-1:2020,'4

NSUREMENT CATEGORIES are based on locations on the mains supply system wh
psurements can be made.

e components and equipment used within low-voltage mains supply systems.
MEASUREMENT CATEGORIES

1 MEASUREMENT CATEGORY I

NSUREMENT CATEGORY Il is applicable to test and measuring circuits connected directly
zation points (socket outlets and similar points) of the“low-voltage mains installation (

MPLE Measurements on mains circuits of household @ppliances, portable tools and similar equipment, an
consumer side only of socket-outlets in fixed installations.

2 MEASUREMENT CATEGORY llI

ASUREMENT CATEGORY Il is applicable to test and measuring circuits connected to
ribution part of the building's low-voltage mains installation (see Table F.1 and Figure F

avoid risks caused by the HAZARDS arising from these higher short-circuit currents, additig
ilation and other provisions are required.

be considered.to provide adequate protection against short-circuit currents.

MPLE Measturements on distribution boards (including secondary meters), photovoltaic pan
Lit-breakers,Wiring, including cables, bus-bars, junction boxes, switches, socket-outlets in the fixed installaf
equipment for industrial use and some other equipment such as stationary motors with permanent connectio
fixed installation.

F.2.

3.

ere

E IEC 60364-4-44 and IEC 60664-1 overvoltage categories are created to achieve an jinsulation coordingtion

to
bee

i on

the
1).

nal

equipment that isypart of a fixed installation, the fuse or circuit breaker of the installafion

els,
ion,
n to

3 MEASUREMENT CATEGORY IV

MEASUREMENT CATEGORY |V is applicable to test and measuring circuits connected at the source

of t

he building's low-voltage mains installation (see Table F.1 and Figure F.1).

Owing to the high potential short-circuit currents existing in these circuits, any accidental
short-circuit caused whilst making measurements can create a high-energy-level arc flash which
is extremely dangerous to bystanders in the immediate vicinity. Great precautions must be taken
to avoid any chance of a short circuit.

EXAMPLE Measurements on devices installed before the mains circuit breaker or isolator switch in the building
installation.
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F.2.4 Probe assemblies without a MEASUREMENT CATEGORY RATING

Many types of test and measuring circuits are not intended to be directly connected to the mains
supply. Some of these measuring circuits are intended for very low energy applications, but
others of these measuring circuits may experience very high amounts of available energy
because of high short-circuit currents or high open-circuit voltages. There are no standard
transient levels defined for these circuits. An analysis of the WORKING VOLTAGES, loop
impedances, temporary overvoltages, and transient overvoltages in these circuits is necessary
to determine the insulation requirements and short-circuit current requirements.

EXAMPIE Thermocouple measuring circuits hinh-frpqupnr\/ measuring circuits automotive testers and testers
usefl to characterize the mains installation before the installation is connected to the mains supply. A

L1 41

3
388 Pm——
b N EE

O

ALY 7

7 -

| .\ CATIV CAT Il CATII
N\ . .

C) 1
Key Q~®

N

¢
SN
NN

m

C

1 | low-vo supply source over or under ground 9 distribution board

2 | service fuse 10 light switch

3 iff meter 11 lighting

4 mains circuit breaker or isolator switch 2 12 junction box

5 photovoltaic panel 13 socket wiring

6 DC to AC inverter 14 socket outlets

7 circuit breaker or isolator switch 15 plug-in lamps

8 generation meter 16 household appliances, portable tools

28 The mains circuit breaker or isolator switch may be installed by the service provider. If not, the demarcation
point between CAT IV and CAT lll is the first isolating switch in the distribution board.

CAT Il MEASUREMENT CATEGORY ||

CAT Il MEASUREMENT CATEGORY |lI

CAT IV MEASUREMENT CATEGORY |V

Figure F.1 — Example to identify the locations of MEASUREMENT CATEGORIES
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Table F.1 — Characteristics of MEASUREMENT CATEGORIES

—91-—

i a
Mi/;iléléil\;im Short c(l;';:ilctaclz)urrent Location
kA
I <10 Circuits_‘. co_nnected_ to mains socket outlets and similar points in
the mains installation
I <50 Mains distribution parts of the building
A% > 50 Source of the mains installation

a8 |The values of loop impedances (installation impedances) do not take into account the resistance of the |
leads and impedances internal to the measuring equipment. These short-circuit currents vary, depending
the characteristics of the installation and the nominal voltage of the distribution system.

on
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D, values of Table 5 are interpolated values from Table F.2 of IEC 60664-1:2020. D, values of
Table 5 below 100 mm are interpolated values from Table F.8 of IEC 60664-1:2020 and D,
values of Table 5 above 100 mm are extrapolated values from Table F.8 of IEC 60664-1:2020.

CLiARANCES of Table G.1 have been calculated using linear interpolation of D, values \fjom
Talble 5 for BASIC INSULATION (see 7.5.2.3.2) with a 25 % safety factor. Transient overvoltages
haye been disregarded.
Table G.1 — CLEARANCES values for Table 2
[A] [B] [C] D] [E] [F] [G] [H]
Safety Peak value Exact CLEARANCE Final CLEARANCE
AC¢ RMS or factor
D¢ voltage AC DC AC DO AC DC
x 1,25
\ \ \ \Y mm mm mm mm
300 375 530 375 0,046 0,016 0,8 0,8
600 750 1061 750 0,31 0,11 0,8 0,8
1000 1250 1768 1250 $03 0,48 1,0 0,8
1500 1875 2 652 1875 2,00 1,14 2,0 1,1
2 000 2 500 3 536 2 500 3,20 1,80 3,2 1,8
3000 3750 5303 3750 6,40 3,45 6,4 3,5
5000 6 250 8 839 61250 13 8,3 13 8,3
10 000 12 500 17 678 12 500 30 20 30 20
15 000 18 750 26 517 18 750 48 32 48 32
P0 000 25000 35 355 25000 67 44 67 44
Colyimn [A]: Nominal AC RMS or DC voltage to which the CONNECTOR of the probe assembly is RATED
Colyimn [B]: Values including a safety factor of +25 %
Collimn [C]: Peak values of the AC RMS voltage
Collimn [D]: Peak values of the DC voltage
Colimns [E]'and [F]: Exact values according to Table 5
Coldimns\G] and [H]: Final CLEARANCES values with the following
The 0,8 mm values are the minimum CIEARANCE values for POLILUTION DEGREE 3. Since

CONNECTORS are external and exposed, POLLUTION DEGREE 3 has been used.
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Annex H
(informative)

Line-to-neutral voltages for common mains supply systems

For the purposes of this document, Table H.1 gives the line-to-neutral voltage that should be
used for determining CLEARANCE and solid insulation requirements of circuits connected to
mains.

ply
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Table H.1 - Line-to-neutral voltages for common mains supply systems

Mains systems and nominal voltages Line-to-
neutral
Three-phase Three-phase | Three-phase | Three-phase | Single-phase | Single-phase voltage
four-wire four-wire three-wire three-wire two-wire (split-phase) pertinent
systems 2 systems 2 systems systems systems three-wire to mains
. systems ? system
with earthed | with unearthed| unearthed | with earthed AC or DC AC or DC type and
neutral neutral phase nominal
TT system (IT systems) b ¢ voltage
P P L1 L1
. : eI ———— 4 ° ) >
E €
TN}C-S System
L1
L2
ok L3
3 N
PE
\% \% \% \% \Y \% \Y
12,5 to 48 30/60 50
66/115 66 60 100
120/208 120/208 110, 115 100 100 100/200 ¢ 150
127/220 120, 127 120 110, 115 110/220
120, 127 115/230
120/240
220/380 230/400 200 200 220 220/440 300
230/400 277/480 220, 230y 240 240 230 240/480
240/415 260,277, 347 240
260/440 380,400, 415
277/480 440, 480
347/600 347/600 500 347 480 480/960 600
380/660 400/690 577 380, 400, 415
400/690 600 440, 480, 600
417/720
480/830
660 1 000 1 000
690, 720
830, 1 000
1 250, 1 500 1500F
a Voltages shown as two voltages separated by a "/" represent the phase -to-neutral (or line-to- neutral) volta ge

IUIIUVVU\J Uy LIIU }JIIGDU LU }JIIGDU \UI IIIIU LU IIIIU’ VUILGBU rUI UAGIII}JIU, = I2UILGU III\JI\.:alUb llldl. lIIU VUILGBU II
any phase to neutral is 120 V, and the voltage from any phase to another phase is 208 V. Likewise, "220/440"
indicates that the voltage from either line-to-neutral is 220 V, and the voltage from line-to-line is 440 V.

b Zis an impedance which may connect neutral to earth (usually 1 500 Q).
¢ When insulation is monitored, neutral of these systems is considered to be earthed.
Practice in Japan.

¢  Only applicable for DC.
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Index of defined terms

Term Definition
0T 0 =21 | = PR 3.4.1
27N N =TV .y 0 P 3.5.1
(7 V1IN T =2 ] P 38.[1.5
(o] 182 .Y 27 N o] =PSRRI 3.5[10
(o121 = 27T = o 1= Y N o] =P RP DS 3.5(11
[mTe] 1] = NS N 1 o | N PP Sy SURUPRR 3.6.3
LT @ 1= U S U SO 3.[1.2
. 7 2 o TP N SRR 3.4.3
HAZARDOUS LIVE ..ot uiitiiiieiie et et e et e et e et e e e e e e e e e ee e e eeneeaneeenaeeneeesse pad g s e et e eetaeenaeeneeaneennns 3.4.2
MEASUREMENT CATEGORY ...ituiiniinaiin et et eeaneeeneeaneeeneeenaeenaeenaeen e fTat e et eeteeteeteeaneeenaeenns 3.4{11
N0 L VY I T 1] o 1 T ] N R ARt PP 3.4.6
NORMAL USE ... itueiiieiieiieei et et e et e et e eaeeaeeaneeeneeaneeansesnseenr e et eenseenseenseenneenneenaeeneeneenaees 3.4.5
(@] 2 1 0 U PN 3.4.8
=201 (U T e PR 3.6.5
220 ]| W ] N ] =] 3 =1 PR 3.6.6
220 ]| W ] N ] =] 3 =1 =S PR 3.p.7
Lo ]| W T N ] =] 2 = = SRR 3.6.8
Lo ]| U T Nl ] =] 2 =1 P 3.6.9
L) = e PP 3.[1.4
PROBE WIRE ..uituiitieitneiineeineeenahehos s eesneesneesnaeanseanaeanseenseesse et aeetse et aeetaaetaeetaeetaeesaeeseeneesneesnnes 3.[1.8
PROTECTIVE FINGERGUARD .5 0 ettt ettt et e et et e et e e e et e et e e en e e ea e e et ee et e e et ee et ae et ae et ae et aeetaeennns 3.[1.3
PROTECTIVE IMPEDANCE .. ettt ettt et et e et e e e e e et e e e et e e ea e e et e e et e e et se et ee et ee et ae et ae et e et e etaeeennas 3.4.4
RATED

RATED ValU ..o T e et e e 3.p.1
2y 1] L T PP 3.p.2
REASONABLY FORESEEABLE MISUSE . ..uuiitiiittiteeie et et et et e e et e e e et e et e e e e e e e e e e eeenes 3.4(12
3= 112 =1 o = 0T ] N] N =l o @ ] = P 3.[1.6
REINEORCED INSULATION L.tuituitetteei e et e et e et e et e e e e e e e e e e e e eeaa e e et ee et se et seease et aeesaeetaesnaeesaeennaes 3.h.4
RESPONSIBLE BODY 1.ituituiiuetti et e et e et e et e et e e e e e aa e e aaeeaa e e et seanee et ee et aeetse et ae et aeetae et aeetaeeneeneennnes 3.4.9
ROUTINE TE ST ttuttutttu ettt et et et e et e et e e e e aaeeeaee et e e et eeeaee et e e et ee et ae et ne et ae et ae et e et e et e et eenneeennns 3.3.2
SINGLE FAULT CONDITION .ttt ttuettne ittt et e et e et eea e eaa e ean e et e eea e ean e een e ean s ean s e enreen e ean e e anaeanaeanaeenaens 3.4.7
5] Yo ] PSRRI 3.5.12
SPRING=LOADED CLIP ... ttutitiettett et et et et e et e e e e e e e e e e e e e e e e aa e e aa s e an s e an s e an s e an s ean s eanseaneeenaeeneees 3.1.9
S N0 (.= 1M = oTe ] V| ] = o o ] = SR 3.1.10
SUPPLEMENTARY INSULATION .. ttuttuettne ittt e et e et e et e ea e ea e ea e eaa e e e ean e ean s een e ean e e an e e an s ean e eanaeenaeens 3.5.2
=3 PP 3.1.1
LI 1 PP 3.1.7
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WET LOC AT ON Lottt ettt et e ettt a et e e e tae et e aaeea e aaeeaenaeeaaanas 3.4.10
WORKING VOLT AGE . ..ttt et et e e st e st e et e e a et e s e aeaanaaaas 3.2.3
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

EXIGENCES DE SECURITE POUR APPAREILS ELECTRIQUES
DE MESURAGE, DE REGULATION ET DE LABORATOIRE -

Partie 031: Exigences de sécurité pour sondes équipées tenues
a la main et manipulées pour mesurage et essais electriques

AVANT-PROPOS

1) La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normatisation compdsée
e I’ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L’'lEC“a pour objef de
avoriser la coopération internationale pour toutes les questions de normalisation dans”les domaines| de
‘électricité et de I'électronique. A cet effet, I'|EC — entre autres activités — publie des’ Normes internationgles,
les Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) et|des
Suides (ci-apres dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée ' des comités d’études, [aux
ravaux desquels tout Comité national intéressé par le sujet traité peut'participer. Les organisations
nternationales, gouvernementales et non gouvernementales, en liaison avec VIEC, participent également [aux
ravaux. L’IEC collabore étroitement avec I’Organisation Internationale (de Normalisation (ISO), selon |des
Conditions fixées par accord entre les deux organisations.

2) |es décisions ou accords officiels de 'lEC concernant les questions téehniques représentent, dans la mesur¢ du
bossible, un accord international sur les sujets étudiés, étant donné querles Comités nationaux de I'lEC intéredsés
sont représentés dans chaque comité d’études.

3) Les Publications de I'l[EC se présentent sous la forme derreeommandations internationales et sont agrdées
comme telles par les Comités nationaux de I'lEC. Tous Jdes\efforts raisonnables sont entrepris afin que IJIEC
5’assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsablg de
‘éventuelle mauvaise utilisation ou interprétation qui en’est faite par un quelconque utilisateur final.

mesure possible, a appliquer de fagon transparente’les Publications de I'l[EC dans leurs publications nationgles
Pt régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationalesl ou
égionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

4) Pans le but d’encourager I'uniformité internationale, les Comités nationaux de I'lEC s’engagent, dans touff la

5) L’IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendants
ournissent des services d’évaluationnde conformité et, dans certains secteurs, accédent aux marques de
conformité de I'IEC. L’IEC n’est responsable d’aucun des services effectués par les organismes de certification
ndépendants.

6) [fous les utilisateurs doivent@§’assurer qu’ils sont en possession de la derniére édition de cette publication.

7) RAucune responsabilité ne doit étre imputée a I'l[EC, a ses administrateurs, employés, auxiliaires ou mandataires,

compris ses expertsparticuliers et les membres de ses comités d’études et des Comités nationaux de I'l[EC,
bour tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de quelque
hature que ce soit(directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les déper|ses
Hécoulant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de I'l[EC,
bu au crédit guitlui est accordé.

8) |’attention est attirée sur les références normatives citées dans cette publication. L’utilisation de publicatfons
éférencees est obligatoire pour une application correcte de la présente publication.

9) |’attention est attirée sur le fait que certains des éléments du présent document de I'l[EC peuvent faire I'objeft de
irQits’de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de brevets.

L'IEC 61010-031 a été établie par le comité d’études 66 de I'lEC: Sécurité des appareils de
mesure, de commande et de laboratoire. |l s’agit d’'une Norme internationale.

Elle a le statut d’'une publication groupée de sécurité conformément au Guide IEC 104.

Cette troisieme édition annule et remplace la deuxieme édition parue en 2015 et
I’Amendement 1:2018. L’'IEC 61010-031 est une norme autonome.
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a)

b)

c)
d)

g)
h)

)
k)

0)

P)
q)

r)

le domaine d’application a été raccourci. Les informations générales du domaine
d’application de I'Edition 2 ont été déplacées dans un nouvel Article 4. Par conséquent, les
Articles 4 a 8 de I'Edition 2 ont été renumérotés. L'Article 9 de I'Edition 2 a été supprimé;

a l'Article 2, les références normatives ont été datées et de nouvelles références normatives
ont été ajoutées;

en 3.1.4, la définition de POINTE DE TOUCHE a été modifiée;

er-44--iHry-aplus-de-distinction-entre-les-sondes-oquipses-haute-tension-et-basse-tension.
Les sondes équipées de types B et C ont été fusionnées;

en 4.1 d), les sondes "Kelvin" ont été ajoutées a la liste des sondes équipées en-tant que
nouveau type E, ainsi qu’une nouvelle Figure 5;

en 4.1 e), des sondes de mesure de la tension sans connexion électrique atx!Conducteurs
ont été ajoutées a la liste des sondes équipées en tant que nouveau typelF, ainsi qu’'dine
nouvelle Figure 6;

en 4.2.1, la propagation du feu n’est plus considérée comme un DANGER,;

le paragraphe 4.4.2.5 de I'Edition 2 a été supprimé;

le paragraphe 4.4.4.3 de I'Edition 2 a été supprimé;

en 5.4.4.1, une attention particuliére a été accordée aux.ESPACEMENTS et a 'impédance

en 6.1.1, les parties amovibles des POINTES DE TOUCHE qui portent des marquages spnt
autorisées;

en 6.1.5, la tension a marquer pour les CATEGORIES DE MESURE est la tension alternafive
phase-neutre ou la tension continue;

en 7.4.2, les exigences relatives aux CONNECTEURS découplés ont été modifiées comme
suit:

1) le Tableau 2 a été modifié et étendu;

2) une méthode de calcul des DISFTANCES D’'ISOLEMENT des CONNECTEURS au-dela de 20[kV
a été définie;

3) les LIGNES DE FUITE ont-été alignées avec les DISTANCES D’ISOLEMENT;

en 7.4.3.1 et 7.4.3.5, des exigences ont été ajoutées pour les POINTES DE TOUCHE IP2X ayec
manchon rétractable;

en 7.4.3.2, les POINTES DE TOUCHE sont désormais applicables aux sondes équipées sans
contact;

en 7.5.2.3.2,\les valeurs du Tableau 5 ont été modifiées;

en 7.6,2Xles essais de tension des DISTANCES D’ISOLEMENT sont effectués sans
précanditionnement a I'humidité;

les prétraitements pour I'essai de rigidité de I'Article 10 de I’Edition 2 ont été déplacés|en
9N

le paragraphe 11.1 de I'Edition 2 a été supprimé;

en 13.2, une exception a été ajoutée pour la sonde équipée de type E. Les parties amovibles
des POINTES DE TOUCHE qui portent des marquages sont autorisées;

la Figure F.1 a été modifiée;
I’Annexe G a été ajoutée pour déterminer les DISTANCES D’ISOLEMENT du Tableau 2;

I’Annexe H a été ajoutée pour couvrir les tensions phase-neutre des réseaux de distribution
généralement utilisés.
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Le

Le

texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote
66/770/FDIS 66/771/RVD

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

abouti a son approbation.

La

Ce
Dir

lanque employée pour I'élaboration de cette Norme internationale est I'anglais.

document a été rédigé selon les Directives ISO/IEC, Partie 2, il a été développé selon|les
pctives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponiblés sous

wwpw.iec.ch/members_experts/refdocs. Les principaux types de documents développés par

I'lE|C sont décrits plus en détail sous www.iec.ch/publications.

Un
de

sur]le site web de I'lEC.

Da
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ind
rec

b liste de toutes les parties de la série IEC 61010, publiées sous le titre ‘général, Exigenges
sécurité pour appareils électriques de mesurage, de régulation et de/laboratoire, se trolive

s le présent document, les caractéres d’imprimerie suivants sont utilisés:

exigences et définitions: caracteres romains;
NOTES et EXEMPLES: petits caractéres romains;
conformité et essais: caractéres italiques;
termes définis a I'Article 3 et utilisés dans taut te présent document: CARACTERES ROMAINS
EN PETITES CAPITALES.

comité a décidé que le contenu de ce doectiment ne sera pas modifié avant la date de stabilité

quée sur le site web de I'lEC sous webstore.iec.ch dans les données relatives au documient
herché. A cette date, le document.Sera

reconduit,

supprimé,

remplacé par une édition révisée, ou

amendé.

IM
D¢
u

imprimer cette publication en utilisant une imprimante couleur.

PORTANT - Le logo "colour inside” qui se trouve sur la page de couverture de cefte
bcumentation indique qu’elle contient des couleurs qui sont considérées comme utiles| a
e bonne compréhension de son contenu. Les utilisateurs devraient, par conséquent,
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EXIGENCES DE SECURITE POUR APPAREILS ELECTRIQUES
DE MESURAGE, DE REGULATION ET DE LABORATOIRE -

Partie 031: Exigences de sécurité pour sondes équipées tenues
a la main et manipulées pour mesurage et essais électriques

Domaine d’application

présente partie de I'IEC 61010 spécifie les exigences de sécurité relatives aux)son

équipées tenues a la main et manipulées prévues pour le mesurage et les essais électriqjes,
ion

5i que leurs accessoires connexes. Ces sondes équipées sont prévues pour(uné conne

sure et d’essai électrique. Elles peuvent étre solidaires de I'appareil>ou en étre

présente publication groupée de sécurité, qui est axée sur les\exigences essentielles

produits cités dans le domaine d’application, mais elle est@ussi destinée a étre utilisée
comités d’études dans le cadre de I'élaboration de publi¢ations pour des produits similai

les

de
les

de
our
par
res

a deux cités dans le domaine d’application de la présente publication groupée de sécurité,

corfformément aux principes établis dans le Guide IEC 104 et le Guide ISO/IEC 51.

L'u
puk
cag

2

Led
de
I’'éq

réference s’applique (y compris les éventuels amendements).

IEQ
IEQ
IEQ

IEQ
Té

ne des responsabilités d’'un comité d’études<consiste, le cas échéant, a utiliser
lications fondamentales de sécurité et/ou Jes publications groupées de sécurité dans
re de I'élaboration de ses publications.

Références normatives

documents suivants sont cités-dans le texte de sorte qu’ils constituent, pour tout ou pa
leur contenu, des exigences du présent document. Pour les références datées, s
ition citée s’applique. Pour’les références non datées, la derniére édition du document

60027-1:1992,.Symboles littéraux a utiliser en électrotechnique — Partie 1: Général
60027-1:1992/AMD1:1997
60027-1:1992/AMD2:2005

6002722:2019, Symboles littéraux a utiliser en électrotechnique — Partig
Ecommunications et électronique

les
le

tie
ule
de

tés

IEC 60027-4:2006, Symboles littéraux a utiliser en électrotechnique — Partie 4. Machines
électriques tournantes

IEC 60529:1989, Degrés de protection procurés par les enveloppes (code IP)
IEC 60529:1989/AMD1:1999
IEC 60529:1989/AMD2:2013

IEC 61010-1:2010, Régles de sécurité pour appareils électriques de mesurage, de régulation
et de laboratoire — Partie 1: Exigences générales
IEC 61010-1:2010/AMD1:2016

IEC 61180:2016, Techniques des essais a haute tension pour matériel a basse tension —
Définitions, exigences et modalités relatives aux essais, matériel d’essai
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3

Termes et définitions

Pour les besoins du présent document, les termes et définitions suivants s’appliquent (voir
I’Annexe | pour obtenir I'index des termes définis).

L'ISO et I'l[EC tiennent a jour des bases de données terminologiques destinées a étre utilisées

en

normalisation, consultables aux adresses suivantes :

IEC Electropedia : disponible a I'adresse https://www.electropedia.org/

1ISO Online hrn\ueing plgffnrm : rliepnnihln a 'adresse hffpc:/’/\nl\nl\u_ien_nrg/nhp

3.1 Parties et accessoires

3.111

BORNE

commposant destiné a raccorder un dispositif (appareil) a des conducteurs extérigurs

Note 1 a l'article: Les BORNES peuvent comporter un ou plusieurs contacts, ce terme inclut donc les prises, etd
3.1]2

ENVELOPPE

partie assurant la protection d’'une sonde équipée contre certaines influences extérieures
dans toutes les directions, la protection contre le contact direct

3.113

PROTEGE-DOIGTS

parn
tou

3.1

POINTE DE TOUCHE

parntie d’'une sonde équipée ou d’un accessoire qui peut étre en contact avec le point mes
ou soumis a essai

3.1|5

CONNECTEUR

composant qui est lié au FIt"DE SONDE, pour la connexion de la sonde équipée a une BORNE
malériel ou a une autreisonde équipée

3.1]6

CONNECTEUR DE-REFERENCE

CcoO

3.1

ouT

che des parties SOUS TENSION DANGEREUSE

4

AINECTEUR.pOUr la connexion a un point de référence

7

tie de PENVELOPPE qui indique la limite de 'accé&s sUr et qui réduit le risque que 'OPERATE

et,

UR

du

IL.

dis

réa

3.1
FIL

pOSITIT exterieur, englobant Ies clEs et [es pieces de monnaie, utilise pour aider quelqu u
liser une fonction mécanique

.8
DE SONDE

na

fil ou cable souple utilisé comme partie de la sonde équipée ou de ses accessoires, consistant

en

3.1

un ou plusieurs conducteurs et I'isolation associée

.9

PINCE A RESSORT
sonde ou accessoire de sonde avec un ou plusieurs crochets ou machoires contraints par un

res

sort pour agripper la partie mesurée ou soumise a essai
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.10

CONNECTEUR EMPILABLE
assemblage de CONNECTEUR qui contient une BORNE supplémentaire

EXEMPLE La Figure 1 est un exemple d’'un CONNECTEUR EMPILABLE avec un CONNECTEUR male et une BORNE

femelle.
i 1 1
:,/;
A
'J“\{QT\._ 3
A\ —
IEC
Légende

3.2

3.2
ASS
val
cor
ung
équ

3.2

CARACTERISTIQUES ASSIGNEES

eng
[SC

3.2

TENSION DE SERVICE

val
fac

Not
TEN

BORNE pour CONNECTEUR supplémentaire
CONNECTEUR

FIL DE SONDE

Figure 1 — Exemple de CONNECTEUR EMPILABLE-avec
un CONNECTEUR male et une BORNE femelle

Grandeurs

1

IGNE

bur ASSIGNEE
dition ou valeur d'une grandeur assignée,généralement par un fabricant, correspondar
ipée
2

emble des valeurs ASSIGNEES ‘et des conditions de fonctionnement
URCE: IEC 60050-151:2001, 151-16-11]

3

pur efficacela.plus élevée de la tension alternative ou continue pouvant étre présente
bn permanente en UTILISATION NORMALE sur n'importe quelle isolation particuliére

e 1 a/"article: Les transitoires et les fluctuations de tension ne sont pas considérés comme faisant partie d
510N, DE’SERVICE.

3.3
3.3

Essais

A

ESSAI DE TYPE
essai effectué sur un ou plusieurs échantillons d’une sonde équipée (ou parties d’'une sonde
équipée) réalisés selon une conception donnée, pour vérifier que cette conception et la
construction répondent aux exigences du présent document

Note 1 a I'article:

de conception et de construction.

ta

condition de fonctionnement spécifiéecd’'un composant, d’'un dispositif ou d’une sonde

de

e la

Cette définition étend celle de I'lEC 60050-151:2001, 151-16-16, pour tenir compte des exigences
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3.3.2
ESSAI INDIVIDUEL DE SERIE
essai de conformité effectué sur chaque entité en cours ou en fin de fabrication

[SOURCE: IEC 60050-151:2001, 151-16-17]

3.4 Termes de sécurité

3.4.1

ACCESSIBLE
poyvant étre touché au moyen du dofgt d épreuve normalisé ou d Une broche d'essal comme
sp4cifié en 7.2

3.4[2

TENSION DANGEREUSE

SOUS TENSION DANGEREUSE

capable de causer un choc électrique ou une brdlure électrique

3.43

DANGER

phénoméne DANGEREUX
soyrce potentielle de dommage

3.44

IMPEDANCE DE PROTECTION
composant, ensemble de composants, dont I'impédancg, la construction et la fiabilité sont aptes
a apsurer la protection contre les chocs électrique's

3.4(5

UTILISATION NORMALE
fonctionnement y compris en position d'attente, conformément aux instructions d’utilisation|ou
a I’bsage prévu évident

3.4[6
CONDITION NORMALE
étaft dans lequel tous les moyens de protection contre les DANGERS sont intacts

3.417

CONDITION DE PREMIER'DEFAUT
état dans lequel un seul moyen de protection contre un DANGER est défectueux ou un seul
DERAUT est présent, ce qui pourrait entrainer un danger

Not¢ 1 a l'article: Si une CONDITION DE PREMIER DEFAUT entraine inévitablement une ou plusieurs autres conditfons
de défaut, toutes les défaillances sont considérées comme la méme CONDITION DE PREMIER DEFAUT.

3.4'8
OPERATEUR
personne qui utilise la sonde équipée pour I'usage auquel elle est destinée

3.4.9

ORGANISME RESPONSABLE

individu ou groupe responsable de I'utilisation et de la maintenance des sondes équipées en
sécurité

3.4.10

EMPLACEMENT HUMIDE

emplacement ou peuvent étre présents de I’eau ou d’autres liquides conducteurs et qui risquent
de réduire I'impédance du corps humain a cause du mouillage du contact entre le corps humain
et la sonde équipée, ou du mouillage du contact entre le corps humain et 'environnement
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3.4.11

CATEGORIE DE MESURE

classification des circuits d’essai et de mesure selon les types de réseaux auxquels ils sont
destinés a étre reliés

Note 1 a l'article: Les CATEGORIES DE MESURE tiennent compte des CATEGORIES DE SURTENSION, des niveaux des
courants de court-circuit, de I’endroit ou I’essai ou le mesurage est a réaliser et de certaines dispositions de limitation
de I'énergie ou de protection contre les transitoires de I'installation du batiment (voir ’Annexe F pour de plus amples
informations).

MAPVAIS USAGE RAISONNABLEMENT PREVISIBLE
util|sation d’un produit dans des conditions ou a des fins non prévues par le fournisseur;-imnais
qui|peut provenir d’'un comportement humain envisageable

3.5 Isolation

3.5/1
ISOLATION PRINCIPALE
isolation qui assure la protection principale

Not¢ 1 a I'article: Cette notion n’est pas applicable a I'isolation exclusivement_utilisée a des fins fonctionnelles].

[SQURCE: IEC 60050-195:2021, 195-06-06]

3.5[2

ISOLATION SUPPLEMENTAIRE
isolation indépendante prévue, en plus de I'ISOLATION\PRINCIPALE, EN TANT que protection en ¢as
de [défaut

[SQURCE: IEC 60050-195:2021, 195-06-07]

3.5(3
DOUYBLE ISOLATION
isolation comprenant a la fois une(ISOLATION PRINCIPALE et une ISOLATION SUPPLEMENTAIRE

[SQURCE: IEC 60050-195:2021, 195-06-08]

3.5(4

ISOLATION RENFORCEE
isolation assurant'un degré de protection contre les chocs électriques équivalant a celui d’dine
DOUYBLE ISOLATION

Not¢ 1 a l'articte: L’ISOLATION RENFORCEE peut comporter plusieurs couches qui ne peuvent pas étre soumises|aux
essgis séparément en tant qu’ISOLATION PRINCIPALE ou ISOLATION SUPPLEMENTAIRE.

[SQURCE: IEC 60050-195:2021, 195-06-09]

3.5.5

POLLUTION

toute addition de corps étrangers, solides, liquides ou gazeux (gaz ionisés), qui peut produire
une réduction de rigidité diélectrique ou de résistivité superficielle

3.5.6
DEGRE DE POLLUTION
nombre indiquant le niveau de POLLUTION qui peut étre présent dans I'environnement

3.5.7
DEGRE DE POLLUTION 1
pas de POLLUTION ou uniguement une POLLUTION séche, non conductrice qui n’a pas d’influence
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3.5

.8

DEGRE DE POLLUTION 2
POLLUTION non conductrice seulement, pouvant occasionnellement présenter une conductivité
temporaire provoquée par la condensation

3.5

.9

DEGRE DE POLLUTION 3
présence d’'une POLLUTION conductrice ou d’une POLLUTION seche, non conductrice, qui devient
conductrice par suite de la condensation qui peut se produire

Not
aux

3.5/10

DIS

disfance la plus courte dans I'air entre deux parties conductrices

3.5(11

LIGNE DE FUITE

distance la plus courte, le long de la surface d’un isolant solide, entre deux parties conductri

[SQURCE: IEC 60050-151:2001, 151-15-50]

3.5(12
ESRACEMENT

tou

4.1
La

a)

b)

c)

E T a rarticle. Dans de telles conditions, 1a sonde equipee est normalement protegee contre I'exposition dir
rayons du soleil, a la pluie et a la pression du vent, mais ni la température, ni ’humidité ne sont contrélées.

TANCE D’ISOLEMENT (dans I’air)

fe combinaison de DISTANCES D’ISOLEMENT et de LIGNES DE FUITE
Généralités
Types de sondes équipées

sécurité des types de sondes équip€es suivants est couverte par le présent document.

Type A: sondes équipées sans atténuation, ASSIGNEES pour connexion directe a
ne dépassant pas 63 kVi Elles ne comportent pas de composants qui sont prévus p

mais elles peuvent contenir des composants ne provoquant pas d’atténuation tels que
fusibles (voir Figune 2).

Type B: sondes-équipées avec atténuation ou diviseur, ASSIGNEES pour connexion direct
mais nesdépassant pas 63 kV. La fonction de diviseur peut étre réalisée dans sa totalit

btrelutilisé avec la sonde équipée [voir Figure 3 a) et Figure 3 b)].

Type D: sondes équipées avec atténuation, sans atténuation ou autres sondes de mise

bcte

ces

les

tensions supérieures a 30-Vtalternatifs efficaces, a 42,4 V créte ou a 60 V continus, mais

pur

assurer une fonction de“diviseur de tension ou une fonction de mise en forme de signgux,

les

e a

Hes tensions:supérieures a 30 V alternatifs efficaces, a 42,4 V créte ou a 60 V continus,

e a

‘intérieur'de la sonde équipée, ou en partie dans I'appareil de mesure ou d’essai desting a

en

forme de signaux ASSIGNEES pour connexion directe uniquement a des tensions n’excéd
pas 30 V alternatifs efficaces, 42,4 V créte ou 60 V continus, et qui sont appropriées p
des courants dépassant 8 A (voir Figure 4).

ant
our

d) Type E: sondes équipées sans atténuation pour mesurages précis a 4 fils de résistances

(voir Figure 5).

EXEMPLE: Sondes Kelvin.

e) Type F: sondes équipées pour mesurages et essais sans contact de tensions alternatives.
Ces sondes équipées sont destinées a étre utilisées sans contact électrique sur des

conducteurs isolés ou non isolés (voir Figure 6).

NOTE Les sondes équipées de type F peuvent étre des sondes autonomes ou connectées par un FIL DE SONDE

a un appareil.
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1 | CONNECTEUR (typique) 4 vers l'appareil
2 | POINTE DE TOUCHE 5 PINCE A RESSORT
3 | partie du corps de la sonde tenue a la main 6 FIL DE SONDE
Figure 2 — Exemples de sondes équipées de'type A
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1 CONNECTEUR DE REFERENCE 4  vers l'appareil
2 POINTE DE TOUCHE 5 PROTEGE-DOIGTS
3 partie du corps de la sonde tenue a la main 6 FIL DE SONDE

Figure 3 a) — Sondes équipées a haute tension de type B
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lende
POINTE DE TOUCHE

vers l'appareil

PROTEGE-DOIGTS

CONNECTEUR DE REFERENCE

IEC

partie du corps)de la sonde tenue a la main
FIL DE SONDE

CONNECTEUR BNC

o N o O

exemples d’accessoires

Figure 3 b) — Sondes équipées a basse tension de type B

Figure 3 — Exemplesde sondes équipées de type B
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1 | CONNECTEUR
2 | POINTE DE TOUCHE
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3
4

partie d’'une PINCE A RESSORT tenue a la main

FIL DE SONDE

Figure 4 — Exemples de sondes.€quipées de type D
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Figure 5 — Exemples de sondes équipées de type E
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4.2
4.2

Led
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Leq
pré

e)

Leq
alin
car

pplication de 'lEC 61010-2-032:2019.

Aspects liés a la sécurité

1 DANGERS identifiés

A zone alentour sont réduits a un niveau tolérable.

exigences relatives a la pretection contre des types particuliers de DANGERS s
sentées dans les Articles 7.a 11 et dans I’Article 13, comme suit:

les chocs électriques et’les brilures (voir Article 7);

es DANGERS mécaniques (voir Articles 8 et 9);

es températures(excessives (voir Article 10);

es effets des\fluides (voir Article 11);

es arcs éleectriques (voir Article 13).

exjgences supplémentaires relatives aux sondes équipées qui sont congues pour
nentées a partir d'une alimentation réseau a basse tension, ou comportent d’auf]

exigences du présent document ont pour but d’assurer que les DANGERS pour 'OPERATE

4

4 I

3
5 [l
IEC
lende
POINTE DE TOUCHE 3 partie du corps de la sonde tenue a la main

PROTEGE-DOIGTS 4 FIL DE SONDE vers l'appareil

Figure 6 — Exemples de sondes équipées 'de type F
présent document ne s’appligue pas aux capteurs de courant relevant du domadine

UR

ont

tre
res

pctéristiqgues qui_ne sont pas spécifiguement traitées dans le présent document, s

ont

données dans d’autres parties de I'lEC 61010.

NOTE L’attention est attirée sur I'existence possible d’exigences supplémentaires relatives a la santé et a la
sécurité des travailleurs.

4.2

Le

.2 Aspects exclus

présent document ne vise pas:

a) la fiabilité de fonctionnement, les qualités de fonctionnement ou autres propriétés de la

b)

sonde équipée;

I'efficacité de I’emballage de transport.
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4.3 Vérification

Le présent document spécifie également des méthodes permettant de vérifier, par examen,
ESSAIS DE TYPE et ESSAIS INDIVIDUELS DE SERIE, que la sonde équipée satisfait aux exigences du
présent document.

4.4 Conditions d’environnement
441 Conditions environnementales normales

Le présent document est applicable aux sondes équipées concues pour étre sires au moins
dans les conditions suivantes:

a) |altitude inférieure ou égale a 2 000 m;
b) [température ambiante de 5 °C a 40 °C;

c) |humidité relative maximale de 80 % pour des températures jusqua-31°C, ayec
décroissance linéaire jusqu’a 50 % d’humidité relative a 40 °C;

d) |DEGRE DE POLLUTION applicable de I'environnement prévu.
4.4,2 Conditions d’environnement étendues

Le présent document s’applique aux sondes équipées congues. pour étre slires non seulement
dans les conditions d’environnement spécifiées en 4.4.1, mais’aussi dans n'importe laquglle
deg conditions suivantes ASSIGNEES par le fabricant de la sonde équipée:
a) |usage en extérieur;

b) hltitude supérieure a 2 000 m;

c) températures ambiantes inférieures a 5 °C qu supérieures a 40 °C;

d) humidité relative supérieure aux niveaux spécifiés en 4.4.1;

e) EMPLACEMENT HUMIDE.

5 | Essais

5.1 Généralités

Tous les essais dans le présent document sont des ESSAIS DE TYPE qui sont a effectuer sur gles
échantillons de sondes.equipées ou de parties de sondes équipées. Leur seule fin est de vérifier
que la conception et la construction assurent la conformité au présent document. En outre, [les
ESSAIS INDIVIDUELS.DE SERIE selon I’Annexe D doivent étre réalisés sur le FIL DE SONDE.

La sonde équipée doit au moins satisfaire aux exigences du présent document. Il est admis|de
dépasserles exigences. Si le présent document spécifie une limite inférieure pour une valeur
de conformité, la sonde équipée peut démontrer une valeur plus élevée. Si une limite supérielre
est| spécifiée pour une valeur de conformité, la sonde équipée peut démontrer une valgur
inferieure. Les variations et 1es tolerances de fabrication doivent etre prises en compie.

Les essais réalisés sur des composants ou parties de la sonde équipée qui satisfont aux
exigences des normes applicables spécifiées dans le présent document, et qui sont utilisés
conformément a celles-ci, peuvent ne pas étre répétés au cours des ESSAIS DE TYPE de la sonde
équipée au complet.

Si une sonde équipée est constituée de plusieurs types de sondes (voir 4.1), chaque type doit
étre soumis a essai selon les exigences appropriées.
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La conformité aux exigences du présent document est vérifiée en effectuant tous les essais
applicables, mais un essai peut étre omis lorsque I'examen de la sonde équipée et de la
documentation relative a la conception démontre de fagcon incontestable que la sonde équipée
en question serait en mesure de subir cet essai avec succes. Les essais sont effectués tant
dans des conditions de référence pour essais (voir 5.3) que dans des conditions de défaut
(voir 5.4).

Lorsque les déclarations de conformité du présent document exigent une inspection, celle-ci
peut inclure I'examen de la sonde équipée par mesure, I'examen des marquages sur la sonde
équipée, l'examen des instructions livrées avec la sonde équipée, I'examen des fiches

tec
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s chaque cas, linspection démontre que la sonde équipée satisfait aux exigeh

applicables ou indique que des essais complémentaires sont exigés.

Si,
d’u

convient que:

a)

b)
Sil

cel
mo

spécifiée;
les laboratoires d’essai s’assurent que la valeur appliquée njest.pas supérieure a la va
d’essai spécifiée.

la plage des conditions d’environnement ASSIGNEES pour lavsonde équipée est plus large
e qui est énoncée en 4.4.1, il convient que le fabricant s’assure (par exemple par

que les exigences de sécurité du présent documentsont encore respectées.

tc.
ces

en effectuant un essai de conformité, il existe une incertitude concernant la‘valeur exdcte
ne grandeur appliquée ou mesurée (par exemple la tension) en raison de)'la tolérance, il

les fabricants s’assurent que la valeur appliquée est supérieure ou ggale a la valeur d’egsai

eur

ue
ne

dification appropriée des exigences d’'essai ou parila réalisation d’essais supplémentaires)

Leg sondes équipées qui ont été soumises a des’ESSAIS DE TYPE peuvent ne plus étre adapt¢es
a lgur fonction prévue en raison des contraintés résiduelles résultant de certains de ces ess

Pa
util

5.2
La

see.

Séquence d’essais

séquence d’essais est facultative, sauf spécification contraire. La sonde équipée soumis

Dis.

conséquent, une sonde équipée qui_a.été soumise a des ESSAIS DE TYPE ne doit pas étre

e a

I'edsai doit étre soigneusement examinée aprés chaque essai. Si le résultat d’'un essai
engendre un doute surJa question de savoir si des essais antérieurs ont été subis avec suc

en

5.3
5.3

cas d’inversion deflasséquence, ces essais préalables doivent étre répétés.

Conditions-de référence pour les essais

1 Conditions d’environnement

Sa(f spécification contraire dans le présent document, les conditions d’environnem

sui

vantes (qui ne doivent cependant pas étre en contradiction avec celles de 4.4.1) doiv|

Ces

ent
ent

prévaloir dans fe focat d essal:

a)
b)
c)

une température de 15 °C a 35 °C;
une humidité relative non supérieure a 75 %;

une pression d’air comprise entre 75 kPa et 106 kPa;

d) pas de gelée blanche, de rosée, d’eau d’infiltration, de pluie, de rayonnement solaire, etc.

5.3

.2 Etat des sondes équipées

Sauf spécification contraire, les essais doivent étre effectués sur les sondes équipées
complétes pour une UTILISATION NORMALE et suivant la combinaison la moins favorable des
conditions données de 5.3.3 a4 5.3.9.
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En cas de doute, les essais doivent étre effectués dans plus d’'une combinaison de conditions.

S’il n’est pas approprié, en raison des dimensions ou de la masse, d’effectuer des essais
particuliers sur une sonde équipée compléte, les essais sur des sous-ensembles sont admis, a
condition de vérifier que la sonde équipée compléte satisfait aux exigences du présent
document.

5.3.3 Position de la sonde équipée

Toutes les orientations possibles de la sonde équipée sont considérées comme étant des
pogitions " UTILTSATION NORMALE.

5.314 Accessoires

Leg accessoires et parties interchangeables par un OPERATEUR, mis a disposition |ou
recommandés par le fabricant pour utilisation avec la sonde équipée soumise @ lI*essai, doivent
étre¢ raccordés ou non a la sonde équipée.

5.3|5 Couvercles et parties amovibles

Leg couvercles ou les parties qui peuvent étre retirés sans utilisernd’oUTIL doivent étre retirés
ou jnon retirés suivant la condition la plus défavorable.

5.316 Tensions d’entrée et de sortie

Leg tensions d’entrée et de sortie, y compris les tensions flottantes, doivent étre ajustéep a
n’importe quelle tension dans la plage de tensions/ASSIGNEE.

5.3l7 Commandes

Leg dispositifs de commande qu’'un OPERATEUR peut manipuler sans l'aide d’un ouTIL doivent
étr¢ réglés sur n’importe quelle position;'sauf pour les combinaisons de présélections interdites
panun marquage apposé par le fabricant sur la sonde équipée.

5.3(8 Connexions

La j[sonde équipée doit étre_connectée pour une UTILISATION NORMALE ou non connectée selon
la gondition la plus défavorable.

5.3(9 Fonctionnement intermittent ou de durée limitée

Leg sondes gqguipées destinées a étre utilisées en fonctionnement intermittent ou de dufée
lim|tée doivent étre mises en service pendant la période ASSIGNEE la plus longue et avoif la
pétiiode de-récupération ASSIGNEE la plus courte qui soit conforme aux instructions du fabricant.

5.4 “Fssais en CONDITION DE PREMIFR DEFAUT

5.4.1 Généralités
Les exigences suivantes s’appliquent:

a) I'examen de la sonde équipée et de son schéma de circuit indique généralement les
conditions de défaut qui sont susceptibles de provoquer des DANGERS et qui doivent par
conséquent étre appliquées;

b) les essais de défauts doivent étre effectués comme spécifié lors de la vérification de
conformité, sauf s’il peut étre démontré qu’aucun DANGER ne peut résulter d’'une condition
de défaut particuliere;
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c) la sonde équipée doit étre utilisée suivant la combinaison la moins favorable des conditions
de référence pour les essais (voir 5.3). Ces combinaisons peuvent étre différentes pour des
défauts différents et elles doivent étre consignées pour chaque essai.

5.4.2 Application des conditions de défaut
5.4.2.1 Généralités

Les conditions de défaut doivent inclure celles qui sont spécifiées de 5.4.2.2 a 5.4.2.4. Elles
doivent étre appliquées a tour de rble selon 'ordre le plus pratique. Des défauts multiples ne
doivent pas étre appliqués simultanément, a moins qu’ils ne soient une conséquence du défaut
applique.

Apiés chaque application d’une condition de défaut, la sonde équipée ou la partie(doit subir
avdc succes les essais applicables de 5.4 .4.

5.402.2 IMPEDANCE DE PROTECTION
Leg exigences suivantes s’appliquent:
a) |si une IMPEDANCE DE PROTECTION est formée par une combinaison de composants, chaque
composant doit étre court-circuité ou déconnecté selon la condition la moins favorable;
b) |si une IMPEDANCE DE PROTECTION est formée d’un seul composant qui satisfait aux exigenges
de 7.4.5, il n’est pas nécessaire de la court-circuiter ousdéconnecter.

5.4/2.3 Sondes équipées ou parties de sondes équipées a fonctionnement de courte
durée ou intermittent

Leg sondes équipées ou les parties de sondes éguipées a fonctionnement de courte durée|ou
intgrmittent doivent étre mises en fonctionnement en permanence si le fonctionnement contjinu
peut se produire lors d’'une CONDITION DE PREMIER DEFAUT.

5.4.2.4 Sorties

Leg sorties des sondes équipées_ de type B doivent étre court-circuitées.

5.4{3 Durée des essais

La fsonde équipée doitfonctionner jusqu’au moment ou il est peu probable qu'un changement
ultgrieur se produise-par suite du défaut appliqué. La durée de chaque essai est normalemient
lim|tée a 1 h car un~défaut secondaire occasionné par une CONDITION DE PREMIER DEFAUT| se
mahifeste habituellement dans ce délai. S’il y a une indication qu’un DANGER de choc électrique
ou |de préjudice a des personnes puisse finalement se produire, I’essai doit étre pourstivi
pendant unedurée maximale de 4 h.

5.4/ 4 Conformité aprés application des conditions de défaut

5.4.41 Choc électrique

La conformité aux exigences de protection contre les chocs électriques aprés application des
conditions de premier défaut est vérifiée comme suit:

a) en effectuant les mesures indiquées en 7.3.3 pour vérifier qu’aucune partie conductrice
ACCESSIBLE n’est devenue SOUS TENSION DANGEREUSE, sauf dans les conditions permises en
7.1;

b) en effectuant un essai de tension sur la DOUBLE ISOLATION, I'ISOLATION RENFORCEE ou
I'ISOLATION PRINCIPALE plus I'impédance lorsque I'impédance est court-circuitée pour vérifier
que la protection est toujours au moins au niveau de celle de I"ISOLATION PRINCIPALE. Les
essais de tension sont effectués comme spécifié en 7.6 (sans I'essai de préconditionnement
a ’humidité) avec la tension d’essai de I'ISOLATION PRINCIPALE;
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c) par examen et en effectuant les mesurages des ESPACEMENTS pour les niveaux de
I'ISOLATION PRINCIPALE. Cela s’applique également a I'impédance ou a I'MPEDANCE DE
PROTECTION.

5.4.4.2 Température

La conformité aux exigences de protection thermique est vérifiée en déterminant la température
de la surface extérieure de la sonde équipée (voir Article 10).

Cette température est déterminée en mesurant I’échauffement de la surface ou de la partie et
en I’;alimn‘;mf a la fpm,m:'\rafurp ambiante de 40 °C ou a la fpmpérnfurp ambiante maximale

AS$IGNEE si elle est supérieure.

5.44.3 Autres DANGERS

La ponformité aux exigences de protection contre les autres DANGERS est vérifiéé. conformémient
aux spécifications des Articles 8 a 13.

5.5 Essais en MAUVAIS USAGE RAISONNABLEMENT PREVISIBLE
5.501 Généralités

Leg essais nécessaires pour venir a 'appui d’'une appréciatian,du risque relatif a un MAUVAIS
USAGE RAISONNABLEMENT PREVISIBLE sont réalisés dans les‘combinaisons de conditions et|de
fonctionnements déterminées au cours de 'appréciation du risque.

5.512 Fusibles

Leg sondes équipées avec fusible sont utilisées.quand I'appareil, auquel les sondes équip¢es
tenues a la main sont connectées, apporte une protection insuffisante en particulier dans |les
corlditions de MAUVAIS USAGE RAISONNABLEMENT PREVISIBLE susceptibles de provoquer|un
incendie ou un arc électrique.

Polir les besoins de cet essai, il est-supposé que I'appareil auquel ces sondes équipées sjont
cornectées constitue une condition de court-circuit. Il est également supposé que les sondes
équipées avec fusible peuvent-étre connectées a n’importe quelle source de tension suivant|les
CARACTERISTIQUES ASSIGNEES de la sonde équipée. Cela conduit a une condition d’essailou
n'ihporte quelle valeur, de courant pouvant atteindre le courant maximal présumé |de
coyrt-circuit peut étre appliquée. En ce qui concerne les courants présumés de court-circuit |iés
auX installations du(réseau, la valeur ASSIGNEE du fusible doit étre selon 12.2 et aucun egsai
sugplémentaire lié aux valeurs ASSIGNEES du courant de coupure n’est nécessaire. Cependant,
deg essais sant.nécessaires a des niveaux de courant proches des CARACTERISTIQUES
ASSIGNEES dd_fusible qui pourraient potentiellement conduire a une augmentation excessive| de
la température sur les parties tenues a la main, ainsi qu’a des dommages aux parties isolantes,
ENYELOPPES et barrieres.

” d Heatra AAm vae {"no'ble
et Gt vVeCToOS

ol o auo

A A4 \.1 ~

ne conduit pas a un DANGER dans n’importe quelle conditio
pas 5 fois les valeurs ASSIGNEES du fusible.

La conformité est vérifiée par examen et mesurage.
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6

6.1

6.1

Marquage et documentation

Marquage

| Généralités

Les sondes équipées doivent porter des marquages selon 6.1.2 a 6.2. Les marquages
concernant la sonde équipée dans son ensemble ne doivent pas étre apposés sur des parties
qui peuvent étre retirées par un OPERATEUR sans l'aide d’un OUTIL, a I'’exception des parties
amovibles des POINTES DE TOUCHE si elles sont conformes a 13.2.

Le
I’l

symboles littéraux pour les grandeurs et les unités doivent étre conformes
C 60027-1:1992, [I'IEC 60027-1:1992:AMD1:1997 et [I'IEC 60027-1:1992/AMD2:20

I'E|C 60027-2:2019 et 'IEC 60027-4:2006. Les symboles graphiques doivent étre confermes

Ta

pas
suri
(vo

S’il
infq
syn

La
6.1

Ch

a)
b)

leau 1, le cas échéant. Il n’y a aucune exigence relative a la taille ou a la couleur. S’il n’
de symbole applicable dans le Tableau 1, tout autre symbole graphique-peut étre uti

r6.4.1).

n'‘est pas possible d’apposer tous les marquages qui sont-exigés sur la partie,
rmations nécessaires doivent étre incluses dans la documentation spécifiée en 6.4.1.
nbole 7 du Tableau 1 doit aussi étre utilisé.

conformité est vérifiée par examen.

2 Identification
hque sonde équipée et, si possible, ses accessoires doivent étre marqués avec:

le nom ou la marque déposée du fabricafit ou du fournisseur;

en supplément pour le type B seulement, le numéro du modéle ou le nom ou tout ad
moyen permettant d’identifier la sonde équipée ou la partie.

Si line sonde équipée est concue @our n’étre utilisée qu’avec un modéle d’appareil spécifiq

cel
pan

La

b doit apparaitre de facon claire, et 'appareil ou le modéle spécifique doit étre désigneé
un marquage sur la sonde-équipée, soit dans la documentation d’accompagnement.

conformité est vérifiée par examen.

a
05,
au
y a
isé

la sonde équipée, a condition de I'expliquer dans la documentation d’acCompagnemient

les
Le

tre

ue,
50it
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Numéro Symbole Référence

Description

1 IEC 60417-5031 (2002-10)

Courant continu

IEC 60417-5032 (2002-10)

Courant alternatif

Z\Qi

IEC 60417-5033 (2002-10)

Courant continu et courant-alternatif

4 IEC 60417-5017 (2006-08)

BORNE de terre (masse)

IEC 60417-6042 (2010-11)

Attention, risque de choc électrique

Attention, surface chaude

ISO 7000-0434A (2004-01) ou
ISO 7000-0434B(2004-01)

6 A IEC 60417-5041 (2002-10)

Attention 2

a8 |Voir 6.4.1 qui exige que les fabricants indiquent qu’il faut consulter la documentation chaque fois que

symbole est marqué.

ce

6.1.3 Fusibles

Leg sondes équipées contenant des fusibles congus pour étre remplacés par un OPERATEUR
doilvent étre marquées avec tous les détails nécessaires pour que 'OPERATEUR puisse obtenir

le flusible correct. Ces marquages doivent comprendre la valeur ASSIGNEE de la tension, a

nsi

que le pauvoir de coupure (courant maximal que le fusible peut interrompre de maniére s(rge a

la {ension® ASSIGNEE la plus élevée). Si 'espace est insuffisant pour marquer ces détails
symbole 7 du Tableau 1 doit étre marqué sur la sonde équipée et les informations nécessai

le

res

doivernt#&tre-imctuses dans tadocumentation:

La conformité est vérifiée par examen.

6.1.4 CONNECTEURS et dispositifs de manceuvre

Si cela est nécessaire a des fins de sécurité, une indication doit étre donnée sur le rble des
CONNECTEURS, des BORNES, des dispositifs de commande, ainsi que sur toutes les séquences

de fonctionnement.

La conformité est vérifiée par examen.
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6.1.5  CARACTERISTIQUES ASSIGNEES
Les CARACTERISTIQUES ASSIGNEES des sondes équipées doivent étre marquées comme suit:

a) les sondes équipées qui n‘ont pas de CATEGORIES DE MESURE ASSIGNEES doivent étre
marquées avec la tension ASSIGNEE a la terre et avec le symbole 7 du Tableau 1
[voir aussi 6.4.3 k)];

b) les sondes équipées prévues pour le mesurage dans les CATEGORIES DE MESURE I, Ill et IV
doivent étre marquées avec la tension ASSIGNEE phase-neutre alternative efficace ou
continue et avec les CATEGORIES DE MESURE pertinentes.

Les marquages des CATEGORIES DE MESURE doivent étre "CAT 11", "CAT TIT" ou "CAT 1Vv",
suivant le cas.

NOTE Les DISTANCES D’ISOLEMENT et l'isolation solide sont spécifiées pour une tension nominale-alterngtive
efficace phase-neutre ou continue du réseau de distribution en cours de mesure. Le neutre est,considéré relié
a la terre (voir Annexe H).

Si cela est possible (voir 6.1.1), le marquage sur une sonde équipée doit étre apposé suf le
corps de la sonde. La nature de la tension (courant alternatif, courani-continu, etc.) doit
également étre marquée, sauf si la valeur marquée de tension s’applique a la fois au courant
altgrnatif efficace et au courant continu. Si un CONNECTEUR DE REFERENCE est congu pour Wine
corjnexion a des points d’'un niveau de tension supérieur aux valeurs prévues en 7.3.2] la
tenlsion ASSIGNEE par rapport a la terre doit étre marquée sur le. CONNECTEUR OuU aussi prés que
pogsible du CONNECTEUR.

Polir les sondes équipées de types A, D et E seulement,la valeur ASSIGNEE du courant deg la
sonde équipée doit étre marquée conjointement avecidaivaleur ASSIGNEE de la tension. La valgur
ASSIGNEE du courant peut ne pas étre marquée sdr lés sondes équipées spécifiées pour yine
utiljsation uniguement avec un appareil ayant des entrées a haute impédance ou des sorfies
lim{tées en courant.

La lconformité est vérifiée par examen.

6.2l Marquages d’avertissement

Leg marquages d’avertissement.-doivent étre lisibles lorsque la sonde équipée est préte ppur
"UT[ILISATION NORMALE.

S’ill est nécessaire a ORPERATEUR de se reporter aux instructions d’emploi pour conserver [les
protections offertes par la sonde équipée, la sonde équipée doit porter le symbole 7|du
Tableau 1. Si un avertissement s’applique a une partie particuliéere de la sonde équipée, [cet
avégrtissement doit' étre placé sur la partie en question ou a proximité de celle-ci.

Si les instruetions d’utilisation indiquent que 'OPERATEUR est autorisé a avoir acces, en utilisgnt
un [OUTIL,*a une partie qui peut étre SOUS TENSION DANGEREUSE en UTILISATION NORMALE,|un
avértissement doit étre marqué pour indiquer que la sonde équipée doit étre isolée|ou
déconnectéedetaTFENSIONDANGEREUSEavant taccésoute aylllbu=c —dt—Tabteat— pcut étre

utilisé a condition que I'information soit comprise dans les instructions d’utilisation.

A moins que leur état chaud ne soit évident ou implicite d’aprés la fonction de la sonde équipée,
les parties aisément touchées et aussi admises a dépasser les limites de température selon
I’Article 10 doivent étre marquées du symbole 6 du Tableau 1.

La conformité est vérifiée par examen.

6.3 Durabilité du marquage

Les marquages exigés doivent rester clairs et lisibles dans les conditions d’UTILISATION NORMALE
et doivent résister aux effets des agents de nettoyage spécifiés par le fabricant (voir 11.1).
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La conformité est vérifiée en réalisant I’essai suivant pour la durabilité des marquages apposés
sur l'extérieur de la sonde équipée. Les marquages sont frottés a la main, sans pression
excessive pendant 30 s avec un tissu imbibé avec chacun des agents de nettoyage spécifié,
un a la fois, ou, si aucun agent n’est spécifié, avec une solution aqueuse contenant au moins

70

% d’alcool isopropylique.

Apres le traitement ci-dessus, les marquages doivent rester clairement lisibles et les étiquettes
adhésives ne doivent pas se décoller ni présenter de bords enroulés.

6.4

6.4

Documentation

1 Généralités

Leg sondes équipées doivent étre accompagnées de la documentation nécessaire a.la-sécurjté.

Ce
a)
b)
c)

d)

Le

ma
ma
déq

Tableau 1 est utilisé, afin de connaitre la naturé«du DANGER potentiel et toutes les acti

néd
La

6.4
La

sui
cor

La

6.4
Leq

a)

te documentation doit au moins inclure:

la spécification technique;

les instructions d’utilisation;

I'assistance technique nécessaire;

les informations spécifiées de 6.4.2 a 6.4.4.

cas échéant, des avertissements et une explication claife des symboles d’avertissem

laration expliquant qu’il faut consulter la documeéntation chaque fois que le symbole 7

essaires a prendre.
conformité est vérifiée par examen.

2 CARACTERISTIQUES ASSIGNEES“des sondes équipées
documentation doit comporteriles CARACTERISTIQUES ASSIGNEES de tension et de coura

vant le cas, et la CATEGORIETDE MESURE, ainsi qu’une déclaration indiquant la gamme
ditions d’environnement pour lesquelles la sonde équipée est congue (voir 4.4).

conformité est vérifiée par examen.

3 Fonctionnement des sondes équipées
instructions d’utilisation doivent inclure, le cas échéant:

I'identification des dispositifs de commande et leur utilisation dans tous les mo

le nom et I'adresse du fabricant ou du fournisseur auprés duquel‘ib est possible d’obt¢nir

ent

rqués sur les sondes équipées doivent étre donnés dans la documentation ou doivent étre
rqués de fagon durable et lisible sur les sondes équipées. En particulier, il doit y avoir dne

du
bNS

nt,
les

les

opératoires;

b)

c)
d)

e)

g)
h)

pour les sondes équipées congues pour étre utilisées seulement avec un modéle spécifique

de matériel, une identification claire et nette du matériel;
une explication des symboles relatifs a la sécurité qui sont utilisés sur la sonde équipée

une définition de la CATEGORIE DE MESURE applicable si le marquage est exigé sur la sonde

équipée (voir 6.1.5);
une spécification des limites de fonctionnement intermittent, le cas échéant;

les instructions pour l'interconnexion aux accessoires et a d’autres appareils, y compris

I'indication des accessoires appropriés, pieces amovibles et tous matériaux spéciaux;
les instructions pour le nettoyage;

les instructions pour le remplacement des matériaux consommables;
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i)

)

k)

1)

3

Leq
spé

La

6.4

L’O
pern
séd

Le
fab

pour les sondes équipées qui n'ont pas de FIL DE SONDE avec indicateur d’usure, les
instructions pour 'examen périodique du FIL DE SONDE;

pour les sondes équipées qui ont un FIL DE SONDE avec un indicateur d’usure, un
avertissement interdisant d’utiliser la sonde équipée si l'indicateur d’'usure est devenu
visible (voir 12.3.2);

pour les sondes équipées qui n‘ont pas de CATEGORIES DE MESURE ASSIGNEES, un
avertissement interdisant d’utiliser les sondes équipées pour des mesures sur les circuits
de réseaux de distribution;

pour les sondes equees de type B, ayant des valeurs ASSIGNEES de tenS|ons superleures

est inférieure a la tenS|on ASSIGNEE de la POINTE DE TOUCHE un avertlssement indiquantque
le FIL DE SONDE ne fournit pas la protection adéquate s’il entre en contact avec une\partie
SOUS TENSION DANGEREUSE;

un avertissement précisant que la CATEGORIE DE MESURE applicable d’'un assemblage d’iine
sonde équipée et d’'un accessoire est la CATEGORIE DE MESURE la plus basSg-entre celle/de
la sonde équipée et celle de I'accessoire.

instructions doivent indiquer que, si la sonde équipée est utilisée d*une fagon qui n’est pas
cifiée par le fabricant, la protection assurée par la sonde équipée'peut étre compromise).

conformité est vérifiée par examen.

4 Maintenance et entretien des sondes équipées

RGANISME RESPONSABLE doit recevoir des insttuctions suffisamment détaillées ppur
mettre la maintenance et I’examen en toute sécdrité de la sonde équipée et assurer la
urité permanente de la sonde équipée aprés:la procédure de maintenance et d’examen.

fabricant doit spécifier toutes les parties~qui ne doivent étre vérifiées ou fournies que paf le
Ficant ou son représentant.

Leg CARACTERISTIQUES ASSIGNEES et les caractéristiques des fusibles utilisés doivent étre

ind

quées (voir 6.1.3).

Leg instructions relatives aux'sujets suivants doivent étre fournies pour le personnel d’entretien,

sel

équipée apres I'entretien si la sonde équipée se préte a étre entretenue:

a)
b)
c)

bn les besoins afin de permettre un entretien sdr et une sécurité permanente de la sonde

les risques spécifiques a un produit qui peuvent affecter le personnel d’entretien;
les mesures.de protection contre ces risques;
la confitmation par vérification que la sonde équipée est dans un état slr aprés réparation.

Leg instructions pour le personnel d’entretien peuvent ne pas étre fournies a I'ORGANIME

RE3PONSABLE, mais il convient gu’elles soient disponibles pour le personnel d’entretien.

La

7

7.1
La

conformité est vérifiée par examen.

Protection contre les chocs électriques
Généralités

protection contre les chocs électriques doit étre maintenue en CONDITION NORMALE et en

CONDITION DE PREMIER DEFAUT. Les parties ACCESSIBLES des sondes équipées ne doivent pas
étre SOUS TENSION DANGEREUSE (voir 7.3).
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S’il n’est pas possible pour des raisons fonctionnelles d’éviter que les parties suivantes soient
a la fois ACCESSIBLES et SOUS TENSION DANGEREUSE, il est admis qu’elles soient ACCESSIBLES a
I’OPERATEUR €en UTILISATION NORMALE tout en étant SOUS TENSION DANGEREUSE:

a) les parties destinées a étre remplacées par 'OPERATEUR (par exemple les fusibles) et qui

b)
c)

La

peuvent étre SOUS TENSION DANGEREUSE pendant leur remplacement, mais seulemen
elles portent un marquage d’avertissement conforme a 6.2;

les POINTES DE TOUCHE, a condition qu’elles satisfassent aux exigences de 7.4.3;
les CONNECTEURS découplés tels que spécifiés en 7.4.2.4 1).

t si

conformite est verifiee par la determination de /.2 et les mesures de /.3, sulvies

exgmens et des essaisde 7.4 a 7.7.

7.2 Détermination des parties ACCESSIBLES

7.2{1 Généralités

A moins que cela ne soit évident, la détermination pour savoir si une parntie-est ACCESSIBLE
effectuée telle que spécifiée en 7.2.2 et 7.2.3. Les doigts d’épreuve” (voir Figure B.1

Fig|
cof
qué

I’'ajsence de couvercle considéré comme n’assurant pas une lisblation appropriée (voir 7.7.

Si,
du

en UTILISATION NORMALE, des actions quelconques prévues (avec ou sans l'aide d’un ou

entreprises avant d’accomplir les examens indiqués'en 7.2.2 et 7.2.3.

NO

a)
b)
c)
d)

La

EQ

7.2

Le
po

q
4

[E Exemples de ces actions:

retrait des couvercles,

réglage des dispositifs de commande,
remplacement des matériaux consommaples,

dépose ou installation de parties et d/accessoires fournies.

IPEES.

2 Examen

doigt d’épreuve_articulé (voir Figure B.2) est appliqué sans effort dans toutes les positi
sibles. L’essai est appliqué a toutes les surfaces extérieures.

Hes

est
et

ure B.2 de ’Annexe B) et les broches d’essai sont appliqués sans.effort. Des parties sjont
sidérées comme étant ACCESSIBLES si elles peuvent étre\touchées par une pa
blconque d’un doigt d’épreuve ou d’une broche d’essai ou si elles peuvent étre touchées|en

rtie

riL)

N OPERATEUR sont susceptibles d’augmenter I'accéssibilité des parties, ces actions spont

Figure 7 donne des méthodes pour la détermination des parties ACCESSIBLES des SONDES

pns
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1 2

3 4 5
—r_ |7 {I:}]I[ﬂ]]]]]j: i Tees—c—eega L [T |
IEC

Lég
1
2
3

ende
POINTE DE TOUCHE d’accessoire 4 CONNECTEUR
POINTE DE TOUCHE 5 CONNECTEUR vers 'appareil

partie du corps de la sonde tenue a la main

Figure 7 a) — Parties d’une sonde équipée

Légende

CONNECTEUR
Hoigt d’épreuve articulé (voir Figure B.2)

Figure 7 b) — Sonde équipée totalement couplée (voir 7.4.2.2)

Légende

F
H

Les
autd

Hoigt d’épreuyerarticulé (voir Figure B.2)

bartie poténtiellement SOUS TENSION DANGEREUSE

partiesnde connexion sont partiellement couplées dans le seul but d’établir un contact électrique tou
risant-in accés maximal au doigt d’épreuve.

Noter que le doigt d’épreuve a deux positions possibles.

Figure 7 c) — Sonde équipée partiellement couplée (voir 7.4.2.3)

IEC

en
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Légende
F foigt d’épreuve articulé (voir Figure B.2)
H partie potentiellement SOUS TENSION DANGEREUSE

Noter les deux positions possibles du doigt d’épreuve.

7.2

Un
pol
ou
La
I'ax

7.3

7.3

Al
dey
niv
DEH

Leq
cor

La
sel
cor

Figure 7 d) — Parties découplées d’une sonde équipée (voir'7.4.2.4)

Figure 7 — Méthodes de détermination des parties 'ACCESSIBLES

3 Ouvertures d’accés aux commandes préréglées

b broche d’essai métallique de 3 mm de diamétre gstinsérée a travers les orifices préyus
r 'acces aux commandes préréglées qui exigentY'utilisation d’un tournevis ou d’un aytre
[IL. La broche d’essai est appliquée dans toutés les directions possibles a travers l'orifice.
lpénétration ne doit pas dépasser trois fois lardistance entre la surface de I'ENVELOPPE et
e de la commande ou 100 mm, selon la valeur la plus faible.

Valeurs limites pour les parties. ACCESSIBLES
1 Généralités

exception des cas permis en.7.1, la tension entre une partie ACCESSIBLE et la terre ou entre
X parties ACCESSIBLES quelconques de la méme sonde équipée, ne doit pas dépasser|les
Paux indiqués en 7.3.2 en) CONDITION NORMALE ou indiqués en 7.3.3 en CONDITION DE PREMIER
AUT.

conducteurs extérieurs (blindages) des sondes équipées, destinés a étre flottants, spnt
sidérés comme étant portés a la méme tension que la POINTE DE TOUCHE.

tensioNn\ACCESSIBLE doit étre mesurée (voir 7.3.4). Si la tension est inférieure aux niveaux
bn 7-3:2 a) ou 7.3.3 a), suivant le cas, il n’est pas nécessaire de mesurer le courant|{de
tact et la capacité. Si la tension dépasse ce niveau, le courant de contact et la capagité

doi

ant Atern Ao e Ac Doty lne canAdaa A'aceoatl ovnans Aac haoritnes felAniiAanmana ASSHSNEES
Crt—Ctu C—MtouTrCo—T Our—1Co—SOUMGto— G CoSsar—avet—OCo—TautCo— 1 Uttt o—7ASoSToN

supérieures a 100 kHz, la méthode alternative de 7.3.4.3 peut aussi étre utilisée.

La

7.3.

conformité est vérifiée par examen et de la maniere spécifiée en 7.3.2, 7.3.3 et 7.3.4.

2 Niveaux en CONDITION NORMALE

Les tensions supérieures aux niveaux selon 7.3.2 a) sont réputées étre SOUS TENSION
DANGEREUSE si des niveaux en 7.3.2 b) ou 7.3.2 c) sont dépassés en méme temps.

a)

Le niveau de tension alternative est 30 V efficaces ou 42,4 V créte et le niveau de tension
continue est 60 V. Pour ce qui concerne les sondes équipées destinées a étre utilisées dans
des EMPLACEMENTS HUMIDES, le niveau de tension alternative est 16 V efficaces ou 22,6 V
créte et le niveau de tension continue est 35 V.
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b) Les niveaux de courant de contact sont:

1)

2)

0,5 mA efficaces pour la forme d’onde sinusoidale, 0,7 mA créte pour les fréquences
non sinusoidales ou les fréquences mixtes, ou 2 mA continus, lorsque le courant est
mesuré avec le circuit de mesure de la Figure A.1. Si la fréquence ne dépasse pas
100 Hz, le circuit de mesure de la Figure A.2 peut étre utilisé. Le circuit de mesure de
la Figure A.5 est utilisé pour les sondes équipées qui sont destinées a étre utilisées
dans des EMPLACEMENTS HUMIDES;

70 mA efficaces, lorsque le courant est mesuré avec le circuit de mesure de la
Figure A.3. Cela se rapporte aux brilures possibles a des fréquences supérieures a
100 kHz.

c)

7.3
En
rép
en

a)

b)

1)

2)

3

1)

2)

Les niveaux de charge capacitive ou d’énergie sont:

Les niveaux de courant de contact sont:

Le niveau de capdcité est représenté par la droite B a la Figure 8.

une charge de 45 uC pour les tensions inférieures ou égales a 15 kV créte/ots 15/kV
continus. La droite A a la Figure 8 représente la capacité en fonction de la tension dans
les cas ou la charge est de 45 uC;

une énergie accumulée de 350 mJ pour les tensions supérieures a 157kV créte ol a
15 kV continus.

Niveaux en CONDITION DE PREMIER DEFAUT

CONDITION DE PREMIER DEFAUT, les tensions supérieures aux niveaux selon 7.3.3 a) spnt
utées étre SOUS TENSION DANGEREUSE si des niveaux en 7.3.3'b) ou 7.3.3 c) sont dépass$és
méme temps.

Le niveau de tension alternative est 50 V efficaces ouy70,7 V créte et le niveau de tenslion
continue est 120 V. Pour ce qui concerne les sondes équipées destinées a étre utilis¢es
dans des EMPLACEMENTS HUMIDES, le niveau de\tension alternative est 33 V efficaces|ou
46,7 V créte et le niveau de tension continuesest 70 V.

3,5 mA efficaces pour la forme d’onde sinusoidale, 5 mA créte pour les fréquences non
sinusoidales ou les fréquences . mixtes, ou 15 mA continus, lorsque le courant |est
mesuré avec le circuit de mesure de la Figure A.1. Si la fréquence ne dépasse pas
100 Hz, le circuit de mesure~de la Figure A.2 peut étre utilisé. Le circuit de mesure|de
la Figure A.5 est utilisé pour les sondes équipées qui sont destinées a étre utilis¢es
dans des EMPLACEMENTS-HUMIDES;

500 mA efficaces, (lorsque le courant est mesuré avec le circuit de mesure de la
Figure A.3. Cela se rapporte aux bridlures possibles a des fréquences supérieureg a
100 kHz.
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A = CONDITION NORMALE
B = CONDITION DE PREMIER DEFAUT

Figure 8 — Niveau de capacité en fonction de la tension en CONDITION NORMALE et en
CONDITION DE PREMIER DEFAUT [voir 7.3.2 c) et 7.3.3 c)]
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7.3.4

7.3.41

- 133 -

Mesurage de la tension et du courant de contact

Généralités

Le mesurage de la tension et du courant de contact sur des parties ACCESSIBLES des sondes
équipées est effectué avec une feuille de métal enveloppant chacune des parties,

Figure 9 — Mesure de la tension et du courant de contact

individuellement:
a) corps de la sonde;
b) parties portatives tenues a la main ou manipulées de chaque CONNECTEUR;
C) (79U £ ZU) mimm aqu FIL DE SONDE oUu Surla ionguedr maximale du cable, Selor Ia valeurla lus
courte;
d) |autres parties tenues a la main ou manipulées.
La [tension ASSIGNEE la plus élevée a la terre est appliquée entre la POINTE DE TQUECHE (1) et la
terfe. La tension est mesurée entre la feuille et la terre. Si cela est nécessaire, le circuit|de
mefsure est raccordé tour a tour (2a puis 2b puis 2c de la Figure 9) entre chacun des éléments
envyeloppés dans une feuille et la terre (voir Figure 9 et Figure 10).
- "‘\“["——_
i
— | | “TIRI=——
7 [ LRI
o —
3@ —
T /
2b
i
2a &2
O O
1.2
l.-.l._..
= IEC
Légende
1 POINTE DE TOUCHE
2 mesurage( de“tension ou de courant de contact (voir Annexe A pour les circuits de mesure applicables [aux
mesures-de courant de contact)
Pas/connexion a la feuille métallique bien serrée autour des parties prévues pour étre tenues a la mairl ou
manipulées
2b connexion a la feuille métallique bien serrée autour du CONNECTEUR
2c connexion a la feuille métallique bien serrée autour du cable
3 tension ASSIGNEE la plus élevée avec connexion au conducteur interne du FIL DE SONDE
4 non connecté a I'appareil d’essai ou de mesure
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POINTE DE TOUCHE du CONNECTEUR DE REFERENCE

mesurage de tension ou de courant de contact (voir Annexe A pour les circuits de mesure applicables
mesures de courant de contact)

ension ASSIGNEE la plus élevée pour le CONNECTEUR DE REFERENCE
Figure 10 — Mesure de la tension et du courant de contact
pour le CONNECTEUR DE REFERENCE

4.2 Sondes équipées avec connecteurs extérieurs{flottants

ir ce qui concerne les sondes équipées ou la connexioen du conducteur extérieur (blinda
t étre destinée a étre flottante, I'essai est également effectué entre la POINTE DE TOU
yure 11, point 5) du conducteur extérieur et la terre (voir Figure 11).

I’Apnexe A.

aux

ge)
PHE

courant de contact est déterminé en _utilisant le circuit de mesure applicable se€lon
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dure 11 — Mesurage de la tension et\du courant de contact avec sonde d’essai bling

!

IEC

lende
mesurage de tension ou de courant (voir Annexe A pour les circuits de mesure applicables aux mesureg
Courant de contact)
Pa  connexion a la feuille métallique bien serrée autour des partieS,prévues pour étre tenues a la mairn
manipulées
b

C

P connexion a la feuille métallique bien serrée autour du CONNEETEUR
P connexion a la feuille métallique bien serrée autour du cable

ension ASSIGNEE la plus élevée avec connexion a la POINTE DE TOUCHE du conducteur extérieur
hon connecté a I'appareil d’essai ou de mesure

POINTE DE TOUCHE flottante connectée au blindage ou au conducteur extérieur du FIL DE SONDE

4.3 Sondes d’essai a hautes fréquences

ns le cas des sondes d’éssai AVEC des fréquences supérieures a 100 kHz, avec
ducteur extérieur (blindage) flottant, la tension maximale admissible entre le blindage et
ties ACCESSIBLES est determinée pour éviter les brilures électriques. Le courant de cont
mesuré dans toute fa gamme de fréquences et a la tension maximale dans chaque gam|
fréquences.

mesurages:sont réalisés (voir Figure 11):

entre le.blindage et la feuille autour du corps de la sonde (Figure 11, point 2a); et
entre je blindage et la feuille du CONNECTEUR coaxial (Figure 11, point 2b); et

c)

de

ou

ée

un
les
act
me

entre le blindage et la feuille autour du FIL DE SONDE (Figure 11, point 2c).

En alternative aux mesures de courant de contact, la capacité entre le blindage et la feuille
peut étre mesurée pour les cas a) a c).

La capacité Cs (mesurée entre le blindage et la feuille) conjointement avec le circuit représenté
a la Figure A.3 constitue I'impédance représentée a la Figure A.4. Les paramétres variables de
cette impédance sont la capacité Cs et la fréquence (R1, C1 et R2 sont fixes). Au moyen de
ces deux parameétres et concernant les brilures électriques, la tension admissible maximale
pour la sonde d’essai peut étre calculée, par exemple pour un courant de contact admissible
de 70 mA (c’est-a-dire 35 V sur R2) comme représenté a la Figure 12 pour certaines valeurs

de

la capacité Cs.


https://iecnorm.com/api/?name=0b298e0755180c4768e3b519de9c036a

- 136 — IEC 61010-031:2022 © IEC 2022

La tension maximale pour chaque fréquence peut alors étre calculée. En pratique, les valeurs
de R1 et C1 peuvent étre ignorées dans le calcul pour le cas des fréequences supérieures a
100 kHz.

>
= 10 000 g
LN ®,
N \\
4 i\ e
NI
]
1000 P ‘\x\ \'\. =
. ~ \‘\\
M, N -
~ P ih \'\ \'\
. - .
)
\\ LN ‘\ \'\
N \\. N ™
Ny B
100 M, M, b
. Ty Ty
s —
B o 'T-g.. 'T-...
10 -
0,1 1 10 100
f, MHz
EC
Légende
- 10 pF entre sonde (blindage) et feuille
== 20 pF entre sonde (blindage) et feuille
=#™ 50 pF entre sofdé (blindage) et feuille
= 100 pF entre sonde (blindage) et feuille
Figure 12 — Tension d’entrée maximale de la sonde d’essai
pour un courant de contact de 70 mA
7.4 ~XMoyens de protection contre les chocs électriques

7.4.1 Généralités

Les CONNECTEURS doivent satisfaire aux exigences de 7.4.2.
Les POINTES DE TOUCHE doivent satisfaire aux exigences de 7.4.3.

Toutes les autres parties ACCESSIBLES des sondes équipées doivent étre empéchées de devenir
SOUS TENSION DANGEREUSE tant en CONDITION NORMALE qu’en CONDITION DE PREMIER DEFAUT par
I'un ou plusieurs des moyens suivants:

a) une ISOLATION PRINCIPALE plus une impédance (voir 7.4.4);

b) UNE IMPEDANCE DE PROTECTION (voir 7.4.5);
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C) une DOUBLE ISOLATION, constituée d’'une ISOLATION PRINCIPALE plus une ISOLATION
SUPPLEMENTAIRE (Vvoir 7.4.6);

d) une ISOLATION RENFORCEE (voir 7.4.6).

NOTE Le FIL DE SONDE est considéré comme étant tenu en main. Voir également I'Article 12 pour ce qui concerne
les exigences relatives au FIL DE SONDE.

La conformité est vérifiée par examen et de la maniére spécifiée de 7.4.2 a 7.4.6, suivant le
cas.

7.4.2 CONNECTEURS

7.421 Généralités

L’idolation, les parties ACCESSIBLES et les ESPACEMENTS pour les CONNECTEURS(des sondes
équipées doivent satisfaire aux exigences applicables indiquées de 7.4.2.2 a 7.4-2!4. Lorsquun
COINNECTEUR est destiné a étre couplé avec un autre CONNECTEUR ou une BORNE ayant dles

CARACTERISTIQUES ASSIGNEES différentes, la valeur ASSIGNEE la plus faible s'applique.

Leg couvercles d’isolement ou les manchons par-dessus les CONNECTEURS qui sont destinés a
étr¢ tenus en main ou manipulés par 'OPERATEUR pendant le mesurage ou l'essai, et [qui
peyvent étre retirés ou déplacés par I'OPERATEUR sans l'utilisation d’'un OUTIL, ne sont pas
corjsidérés comme fournissant la protection exigée contre lescchocs électriques sauf lorsqy’ils
sornt nécessaires a la connexion a 'appareil d’essai ou demesure qui est équipé de BORNES
qui| ne peuvent pas recevoir de CONNECTEURS totalement enveloppés. Par exemple, [les
mahchons d’isolement rétractables ne sont pas considérés comme fournissant la protection
adequate.

L’Annexe E fournit des informations relatives aux dimensions recommandées des
CONNECTEURS de 4 mm jusqu’a 1 000 V.

La lconformité est vérifiée par examen.

7.412.2 CONNECTEURS en position totalement couplée

a) |Les parties ACCESSIBLES deS-.CONNECTEURS qui sont utilisés seulement pour la connexion|de
la sonde équipée a I'appareil d’essai ou de mesure et qui ne sont pas destinés a étre tenlies
a la main pendant le mesurage doivent étre isolées des parties SOUS TENSION DANGEREUYSE
par une ISOLATION PRINCIPALE.

b) [Les parties ACCESSIBLES des CONNECTEURS qui sont utilisés a d’autres fins ou qui spnt
destinés a étre_tenus en main pendant le mesurage doivent étre isolées des parties sQus
TENSION DANGEREUSE par une DOUBLE ISOLATION ou par une ISOLATION RENFORCEE.

La|conformité est vérifiée par la détermination des parties ACCESSIBLES effectuée tel que
sp4cifié-en” 7.2 [voir Figure 7 b)] et tel que spécifié en 7.4.6 pour I'ISOLATION PRINCIPALH et
I'ISPLATION RENFORCEE.

7.4.2.3 CONNECTEURS en position partiellement couplée

Les parties ACCESSIBLES des CONNECTEURS en position partiellement couplée doivent étre
isolées des parties SOUS TENSION DANGEREUSE par une ISOLATION PRINCIPALE.

La conformité est vérifiée par la détermination des parties ACCESSIBLES tel que spécifié en 7.2
(voir Figure 7 c) et tel que spécifié en 7.4.6 pour 'ISOLATION PRINCIPALE.
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7.4.2.4 CONNECTEURS en position découplée

Lorsque des valeurs ASSIGNEES de tension sont appliquées a d’autres CONNECTEURS ou POINTES
DE TOUCHE de la sonde équipée, les exigences suivantes s’appliquent aux CONNECTEURS en
position découplée:

1) Il est admis que les parties ACCESSIBLES des CONNECTEURS de type verrouillable ou a vis en
position découplée, y compris les CONNECTEURS qui n’exigent pas l'utilisation d’un ouTIL

2)

3)

pour le déverrouillage ou le dévissage, soient SOUS TENSION DANGEREUSE.

La conformité est vérifiée par examen.

Les parfies ACCESSIBLES des BORNES intégrées découplées des CONNECTEURS EMPILAB
doivent étre isolées des parties SOUS TENSION DANGEREUSE par une ISOLATION PRINCIRAL

La conformité est vérifiée par la détermination des parties ACCESSIBLES spécifiée ‘en
(voir Figure 7 d) pour la partie définie par le point 1 de la Figure 1 et le mesurage
DISTANCES D’ISOLEMENT spécifié en 7.5.2 pour I''SOLATION PRINCIPALE.

Les parties ACCESSIBLES d’autres CONNECTEURS en position découplée doivént étre isol¢
des parties SOUS TENSION DANGEREUSE par une IMPEDANCE DE PROTECT/ON (voir 7.4.5) ou
ESPACEMENTS satisfaisant aux exigences de a) et b) ci-apres:

a) Pour les CONNECTEURS ayant une tension ASSIGNEE inférieure ou égale a 20 kV
DISTANCE D’ISOLEMENT doit étre au moins égale a la valeur applicable indiquée dans
Tableau 2.

Tableau 2 — DISTANCES D’ISOLEMENT pour CONNECGTEURS désaccouplés

| ES

bes
les

la
le

Tension maximale DISTANCE D’ISOLEMENT
appliquée aux parties
conductrices des Tension_alternative Tension continue
CONNECTEURS efficace
\Y mm mm
600 0,8 0,8
1000 1,0 0,8
1500 2,0 1,1
2 000 3,2 1,8
3000 6,4 3,5
5000 13 8,3
140000 30 20
15 000 48 32
20 000 67 44
Pour les tensions maximales comprises entre 30 V alternatifs efficaces, ou 60 V
continus, et 600 V, les DISTANCES D’ISOLEMENT sont de 0,8 mm.
L’interpolation linéaire est admise au-dela de 600 V.
NOTE Voir Annexe G

Pour les CONNECTEURS ayant une tension ASSIGNEE supérieure a 20 kV, la DISTANCE

D’ISOLEMENT doit étre au moins égale a la valeur D, indiquée dans le Tableau 5 avec
égale a 1,25 fois la valeur de créte de la tension ASSIGNEE (voir 7.5.2.3.2).

Un

Si l'altitude de fonctionnement ASSIGNEE a la sonde équipée est supérieure a 2 000 m,
la valeur de la DISTANCE D’ISOLEMENT doit étre multipliée par le coefficient applicable

indiqué dans le Tableau 3.
La conformité est vérifiée par un des essais suivants:

i) la détermination des parties ACCESSIBLES spécifiée en 7.2 [voir Figure 7 d)] e
mesurage de la DISTANCE D’ISOLEMENT; ou

tle
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ii) l'essai en tension alternative de 7.6.5.1 ou l’essai en tension continue de 7.6.5.2
pour une sonde équipée contrainte uniquement en tension continue pendant au
moins 5 s ou l'essai de tension de choc de 7.6.5.3 en utilisant la tension d’essai
indiquée dans le Tableau 11 pour la DISTANCE D’ISOLEMENT exigée.

Les coefficients de correction indiqués dans le Tableau 12 sont applicables aux
valeurs des tensions d’essai pour les DISTANCES D’ISOLEMENT indiquées dans le
Tableau 11.

b) Les valeurs des LIGNES DE FUITE doivent étre au moins égales aux valeurs des DISTANCES
D’ISOLEMENT applicables définies en a).

/] £, H 4 r Ejeifid /] ol S 4 H £ ol d e AN QQIR] O 4 H 94 72
La vurrmorirmmec Col VOTITICTT pudl Ta UTITTITTIITTAlIUTT UTo UdlitiCo AUVUUVLOOIDLL o oJUCTUITITC TFIT .

[voir Figure 7 d)] et le mesurage de la LIGNE DE FUITE.
7.43 POINTES DE TOUCHE
7.43.1 Généralités

Leg POINTES DE TOUCHE qui peuvent devenir sous TENSION DANGEREUSE en YTILISATION NORMALE
[volr aussi 7.1 b)] doivent satisfaire aux exigences de I'un des paragraphes suivants: 7.4.3.2
(si protection par PROTEGE-DOIGTS), 7.4.3.3 (si protection par distance)0U 7.4.3.4 (si protectiion
pal indicateur tactile). De plus, les POINTES DE TOUCHE IP2X avec manchon rétractable doivient
sat|sfaire aux exigences de 7.4.3.5.

Leg POINTES DE TOUCHE qui peuvent étre utilisées commg/dés CONNECTEURS doivent ayssi
sat|sfaire aux exigences de 7.4.3.6.

NOTE Voir I'Article 13 pour les exigences supplémentaires relatives aux parties conductrices exposées des POINTES
DE TOUCHE.

Leg PINCES A RESSORT et sondes similaires quicsont destinées a percer I'isolant d’un fil afin|de
toucher le conducteur pour les besoins du mesurage de la tension ne doivent pas avoir ¢les
VALEURS ASSIGNEES de tension supérieures:aux niveaux indiqués en 7.3.2 a).

La conformité est vérifiée par examern-et mesurage.

7.4,3.2 Protection par un ' PROTEGE-DOIGTS

Si ine partie conductrice d’Une POINTE DE TOUCHE peut devenir SOUS TENSION DANGEREUSE|ou
si l|lextrémité d’'une POINTE DE TOUCHE peut entrer en contact avec un conducteur sous tensfion
DANGEREUSE, un PROTEGE-DOIGTS doit étre adapté pour réduire le risque de toucher la paftie
non protégée de fa POINTE DE TOUCHE et pour donner une indication de la limite au-dela|de
laquelle il peut étre"dangereux de toucher 'ENVELOPPE de la sonde durant son utilisation.

Leg ESPACEMENTS entre la POINTE DE TOUCHE et le c6té pris en main du PROTEGE-DOIGTS doivlent
étré ceux\qui sont spécifiés pour une ISOLATION RENFORCEE.

detgts

La khattet+reuPROTESE
doit étre au moins de 2
Le PROTEGE-DOIGTS des sondes équipées qui ont des valeurs ASSIGNEES de tension supérieures
aux niveaux indiqués en 7.3.2 a) doit s’étendre sur au moins 80 % des cbtés ou les doigts sont
censés étre placés.

La Figure 13 donne des exemples de sondes équipées avec un PROTEGE-DOIGTS et indique les
ESPACEMENTS applicables.
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3 Sh
4
IEC
Légende
1 POINTE DE TOUCHE 4 partie du corps de la sonde tenue a la main
2 LIGNE DE FUITE (en surface) 5 PROTEGE-DOIGTS
3 [ DISTANCE D TSOLEMENT (dans T air)

Figure 13 a) — Sonde équipée pour connexion électrique directe

1 5 2 3
4 IEC
Légende
1 | POINTE DE TOUCHE (isolée) 4 { DISTANCE D’ISOLEMENT (dans I’air)
2 | PROTEGE-DOIGTS 5\ LIGNE DE FUITE (en surface)
3 | partie du corps de la sonde tenue a la main

7.4

Led
acd

a)

b)

Figure 13 b) — Sonde équipée de type F pour mesure sans contact

Figure 13 — Protection par un PROTEGE-DOIGTS

3.3 Protection par la distance

PINCES A RESSORT ayant-des valeurs ASSIGNEES de tension inférieures ou égales a 1 kV s
eptables sans PRQTEGE-DOIGTS sous réserve que:

la mise en marche d’un mécanisme a ressort empéche 'OPERATEUR de toucher une pa
SOUS TENSION\DANGEREUSE; et

les ESPACEMENTS entre la POINTE DE TOUCHE et la plus proche surface que I'OPERATEU
besoin\de toucher pour actionner le mécanisme sont augmentés d'une distance
protection supplémentaire de 45 mm.

ont

rtie

R a
de

La

EFiaure 14 donne un exemple d une -sonde -dauinde-nrotéade nar la distance et indiaue
—HgHH +H4—GoRRe—Uh—-exempe—aHh ARG gGHP- proteg pa—a—atstah —hRcigd

ESPACEMENTS applicables.

les
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