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The formal decisions or agreements of IEC on technical matters expresSy as nearly as possible, an internat

gervices carried out by independent certification bodies.

INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 031: Safety requirements for hand-held
' besf tectrical I I

FOREWORD

Il national electrotechnical committees (IEC National Committees). The object of IEC“is to pro
hternational co-operation on all questions concerning standardization in the electrical and electronic fields
his end and in addition to other activities, IEC publishes International Standards, Technical Specificat
[echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as

h the subject dealt with may participate in this preparatory work. International, governmental and

overnmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clg
ith the International Organization for Standardization (ISO) in accordanee’ with conditions determine
greement between the two organizations.

onsensus of opinion on the relevant subjects since each techricalt committee has representation fron
hterested IEC National Committees.

EC Publications have the form of recommendations for interhational use and are accepted by IEC Nat
Lommittees 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
hisinterpretation by any end user.

h order to promote international uniformity, IECNational Committees undertake to apply IEC Publica
Fansparently to the maximum extent possiblexin~their national and regional publications. Any diverg
etween any IEC Publication and the corresponding national or regional publication shall be clearly indicatg
he latter.

ssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for

A\l 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
hembers of its technical,committees and IEC National Committees for any personal injury, property damag
ther damage of any mature whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

A\ttention is drawn to the Normative references cited in this publication. Use of the referenced publicatio
hdispensable/for the correct application of this publication.

A\ttentiomiis_drawn to the possibility that some of the elements of this IEC Publication may be the subje
atent-rights. IEC shall not be held responsible for identifying any or all such patent rights.

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compr{sing

note
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Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interejsted
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EC itself does not provide any attestation of conformity. Independent certification bodies provide confofqmity
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Ct of

This redline version of the official [EC Standard allows the user to identify the changes
made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.


https://iecnorm.com/api/?name=2fb8613bb558280355e4f36616d9f0ff

-8- IEC 61010-031:2015 RLV © IEC 2015

International Standard IEC 61010-031 has been prepared by IEC technical committee 66:
Safety of measuring, control and laboratory equipment.

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

IEC 61010-031 is a stand-alone standard. This second edition cancels and replaces the first
edition published in 2002 and Amendment 1:2008. This edition constitutes a technical
revision.

a) [Moltages above the levels of 30 V r.m.s., 42,4 V peak, or 60 V d.c. are deemed to| be
HAZARDOUS LIVE instead of 33 Vr.m.s., 46,7 V peak, or 70 V d.c.

b) [Servicing is now included within the scope.

c) [Extended environmental conditions are included within the scope.

d) New terms have been defined.

e) [Tests for REASONABLY FORESEEABLE MISUSE have been added, in(particular for fuses.

f) JAdditional instruction requirements for probe assembly operation have been specified.

g) Limit values for ACCESSIBLE parts and for measurement ©f ‘'voltage and touch current hpve
been modified.

h) ISPACINGS requirements for mating of CONNECTORS have been modified.

i) |PROBE TIPS and SPRING-LOADED CLIPS requirements have been modified. The PROTECTIVE

FINGERGUARD replace the BARRIER with new requirements.

j) [Insulation requirements (6.5) and test procedures (6.6.5) have been rewritten and alighed
hen relevant with Part 1. Specific requirements have been added for solid insulation gnd
hin-film insulation.

k) |The terminology for MEASUREMENT, CATEGORY | has been replaced with the designation {not
RATED for measurements within MEASUREMENT CATEGORIES II, Ill, or IV”.

[) [The flexing/pull test (6.7.4.3) has been partially rewritten.

m) [Surface temperature limits:(Clause 10) have been modified to conform to the limits of |EC
uide 117.

n) [Requirements for tesistance of PROBE WIRES to mechanical stresses have been added in

0) Requirements _have been added regarding the prevention of HAZARD from arc flash pnd
short-circuits- for SPRING-LOADED CLIPS.

p) A new-infermative Annex E defines the dimension of the 4 mm banana CONNECTORS.

Thqg text-of this standard is based on the following documents:

FDIS Report on voting
66/569/FDIS 66/571/RVD

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

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

A list of all parts of the IEC 61010 series, under the general title, Safety requirements for
electrical equipment for measurement, control, and laboratory use, may be found on the IEC
website.
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In this standard, 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 used throughout this standard which have been defined in Clause 3: SMALL ROMAN

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data

reld

ted to the specific publication. At this date, the publication will be

reconfirmed,
withdrawn,

replaced by a revised edition, or

PORTANT - The 'colour inside' logo on the cover page of this publication indica
it contains colours which are considered to be“useful
uriderstanding of its contents. Users should therefore print this document using
lour printer.

tes
for the corrI;:t

that

C

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

Part 031: Safety requirements for hand-held
probe assemblies for electrical measurement and test

1 o ] los 4
YLUPEC aliu Uyjoul

1.1 Scope
1.1 Probe assemblies included in scope

Thig part of IEC 61010—apptes—te specifies safety requirements for hand-held and hgnd-
manpulated probe assemblles of the types descrlbed below, and thelr related accessofies
Vsl These prpbe
assembhes are for—use—m—the—mte#aee—beaﬁeen—an dlrect electncal—phenemenen—}nd
connection between a part and electrical test-er and measuremeni-equipment. They may| be
fixed to the equipment or be detachable accessories for the equipment.

a) |Type A: low-voltage and high-voltage, non-attenuating probe assemblies. Non-attenuating
probe assemblies that are RATED for direct connection to voltages exceeding—33 3p V
r.m.s.—er-46;7, 42,4 V peak, or—70 60 V d.c., but not exceeding 63 kV. They do |not
incorporate-active components,—ner which aresthey intended to provide a voltage div|der
function or a signal conditioning function, but*they may contain-passive non-attenuating
components such as fuses (see Figure 1).

b) [Type B: high-voltage attenuating or dividérs probe assemblies. Attenuating or divider prpbe
assemblies that are RATED for diréct connection to secondary voltages exceeding
1 kV r.m.s. or 1,5kV d.c. but not exceeding 63 kV r.m.s. or d.c. The divider function fhay
be carried out wholly within the probe assembly, or partly within the test or measurenjent
equipment to be used with the probe assembly (see Figure 2).

c) [Type C: low-voltage attenuating or divider probe assemblies. Attenuating or divider—oer
other-signal-conditioning probe assemblies for direct connection to voltages-exceeding-33
N rm-s-or46/V-peak-ef 70V -d-c-but not exceeding 1 kV r.m.s. or 1,5 kV d.c. The signal
conditioning function_may be carried out wholly within the probe assembly, or partly within
the test or measurement equipment intended to be used with the probe assembly (see
Figure 3).

o
—~

Type D: lewsvoltage attenuating, non-attenuating or other signal conditioning prpbe
assembliég;~ that are RATED for direct connection only to voltages not exceeding
30 V rm.s., or 42,4 V peak, or 60 V d.c., and are suitable for currents exceeding 8 A (gee
Figure™d).

56 . ‘ . _
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! ] 2
3
6
L ! 4
B T—
IEC

Key
1 typical connectors 4 to equipment
2 KPROBETIP 5 GCrocodile-elip SPRING-LOADED CLIP
3 fgrobe body 6 PROBE WIRE

Figure 1 — Examples of type A probe assemblies

S >4

~ 1= o

EC

Key

1 PROBETIP 4 BARRIER PROTECTIVE FINGERGUARD
2 to equipment 5 hand-held area of probe body

3 reference CONNECTOR 6 PROBE WIRE

Figure 2 — Examples of type B probe assemblies
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7
[—
5
NG
IEC

Key
1 PROBETIP 5 PROBE WIRE

probe body 6 examples of accessories

reference CONNECTOR 7 BNC CONNECTOR

A w0 N

to equipment

Figure 3 — Examples of type C probe assemblies

IEC
Key

1 CONNECTOR 3 hand-held area of SPRING-LOADED CLIP or clamp
2 PROBE TIP 4 PROBE WIRE

Figure 4 — Examples of type D probe assemblies
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1.1.2 Probe assemblies excluded from scope

This standard does not apply to current sensors within the scope of IEC 61010-2-032 (Hand-
held and hand-manipulated current sensors), but may apply to their input measuring circuit
leads and accessories.

1.2 Object

1.21 Aspects included in scope

The purpose of the requirements of this standard is to ensure that-the-design-and-methodsof
construction—used—provide—adequate—protection—for HAZARDS to the OPERATOR and |the
surfounding area-against are reduced to a tolerable level.

Requirements for protection against particular types of HAZARDS are given in Clauses 6 to]13,
as follows:

a) |electric shock or burn (see Clauses 6, 10 and 11);

b) |mechanical HAZARDS (see Clauses 7, 8 and 11);

C) [excessive temperature (see Clause 9);

d) [spread of fire from the probe assembly (see Clause 9);

e) farc flash (see Clause 13).

Additional requirements for probe assemblies which are(@esigned to be powered from a lpw-
volffage mains supply, or include other features not specifically addressed in this standard|are
in gther parts of IEC 61010.

NOT|E Attention is drawn to the possible existence of additional requirements-which-may-be-specified-by-natijonal

authleritiesrespensible-for regarding the health and safety of labour forces.

1.2)2 Aspects excluded from scope

This standard does not cover:

a) Jreliable function, performange, or other properties of the probe assembly;

b) |effectiveness of transpert.packaging.

E Servicing-pexs
1 g £S
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1.3| Verification

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

1.4 Environmental conditions

1.4.1 Normal environmental conditions

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

a) altitude up to 2 000 m;-erabove2-000-m-ifspecified-by-the-manufacturer;
b) ambient temperature of 5 °C to 40 °C;—erbelow5°C-or-above 40 °C-if specified-by-the

manufacturer;
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maximum relative humidity of 80 % for temperatures up to 31 °C decreasing linearly to

50 % relative humidity at 40 °C;
applicable-RATED POLLUTION DEGREE of the intended environment.

2 Extended environmental conditions

This standard applies to probe assemblies designed to be safe not only in the environmental
conditions specified in 1.4.1, but also in any of the following conditions as RATED by the
manufacturer of the probe assemblies:

a) _outdoor use;
b) | altitudes above 2 000 m;
c) | ambient temperatures below 5 °C or above 40 °C;
d) |relative humidities above the levels specified in 1.4.1;
e) | WET LOCATIONS.
2 |Normative references
Thqg following documents, in whole or in part, are normatively referenced in this document gnd
are|indispensable for its application. For dated references, only\the edition cited applies. [For
undated references, the latest edition of the referenced document (including pny
amge¢ndments) applies.
IEQ 60027 (all parts), Letters symbols to be used in electrical technology
IEQ 60529, Degrees of protection provided by enclosures (IP Code)

Part 3: {Use
IEQ 61010-1:2010, Safety. requirements for electrical equipment for measurement, conjrol,
and laboratory use —Rart 1: General requirements
IEQ 61180-1:1992, High-voltage test techniques for low voltage equipment — Parfl 1:
Definitions, te3tband procedure requirements
IEQ 61180-2, High-voltage test techniques for low-voltage equipment — Part 2: Test

equ

iptment

IEC GUIDE 104, The preparation of safety publications and the use of basic safety
publications and group safety publications

ISO/IEC GUIDE 51, Safety aspects — Guidelines for their inclusion in standards

3

For

Terms and definitions

the purposes of this document, the following terms and definitions apply.
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3.1 Parts and accessories

3.1.1
TERMINAL
component provided for the connection of a device (equipment) to external conductors

Note 1 to entry: TERMINALS can contain one or several contacts and the term includes sockets, pins, connectors,
etc.

3.1)2
ENQLOSURE
pari providing protection of-equipment a probe assembly against certain external.influenjces
and, in any direction, protection against direct contact

n}

5 O

«

PRATECTIVE FINGERGUARD
parf of the ENCLOSURE that indicates\the limit of safe access and that reduces the risk of|the
OPHRATOR touching HAZARDOUS LIME) parts

3.1/4
PRQBE TIP
par} of a probe assembly. or accessory which makes a connection to the point being measured |
or tested

Notgq 1 to entry: _TheMerm “PROBE TIP” includes the conductive parts of the jaws or hooks of SPRING-LOADED CLIPS.

)
e

¢
= P
D
p
LD

3.1.5

CONNECTOR

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

3.1.6

TOOL

external device, including a key or coin, used to aid a person performing a mechanical
function
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3.1.7

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

3.1.8

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

3.119
STACKABLE CONNECTOR
CONNECTOR assembly which contains an additional TERMINAL

EXAMPLE: Figure 5 is an example of a STACKABLE CONNECTOR with a male CONNECTOR and a femalé TERMINAL.

IEC

Key

-

TERMINAL for additional CONNECTOR

LONNECTOR

w N

PROBE WIRE

Figure 5 «Example of a STACKABLE CONNECTOR
with a male CONNECTOR and a female TERMINAL

3.2| Electrical Quantities

3.2/1
RATED (condition dr yalue)

conldition or quantity value assigned, generally by a manufacturer, for a specified opera
conldition of a.component, device, or-eguipment probe assembly

[IEV 154924-03]

ng

3.212
RATING
set of RATED values and operating conditions

[{EV1514-04-04 SOURCE: IEC 60050-151:2001, 151-16-11]

3.2.3

WORKING VOLTAGE

highest r.m.s. value of the a.c. or d.c. 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
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3.3 Tests

3.31
TYPE TEST

test of one or more samples of-equipment a probe assembly (or parts of-equipment a probe
assembly) made to a particular design, to show that the design and construction meet-ene-or

more the requirements of this standard

Note 1 to entry: This is an amplification of the-+tE\/-451-64-145 |[EC 60050-151:2001, 151-16-16 definition to cover

design as well as construction-requirements.

3.3[2
ROUTINE TEST

conformity test made on each individual item during or after manufacture
[SQURCE: IEC 60050-151:2001, 151-16-17]

3.4 Safety terms

3.4
ACJESSIBLE-(of-a-part)

abl¢ to be touched with a standard test finger or test pin, when used as specified in 6.2

3.4)2

HAZARDOUS LIVE
caplable of rendering an electric shoc

x
°
@
o
0
~—
3
o
o
C

-
%

DTION (see 63 1 for valiues ann
—SE€Ee—1- roF—ades—app
=

fatal
T o o

D ({
Q.

HAZARD
potential source of harm

3.4{4

PRJTECTIVE IMPEDANCE

e-u;g-A-. <YaalaViVANa ompbonen a na e--e- e-e BA CINSULA oON-ana-a 4 enit—o
olfagelimitintg—de e—the—+tmpeganece;—€on yction—and—reliabi e hich—are—such—that
VViaV:Ya aYalals ed - be yeen-na Via N are HAZARDOU ana-AGCS B ongay Q "r_'tS,
Hoopeedclo orodootion o the oodont pooniend bac i clonclend Ln PIORE LA CORDIToR L o dl S ISLE
e

component or assembply Or components wWnose Impeddnce, COonstruction anda relaplity are

suitable to provide protection against electric shock

3.4.5
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
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3.4.7

SINGLE FAULT CONDITION

condition in which one means for protection against a HAZARD is defective or one fault is
present which could cause a HAZARD

3.4.8
OPERATOR
person operating-eguipment the probe assembly for its intended purpose

NOT|

3.4)9
RESPONSIBLE BODY
individual or group responsible for the safe use and maintenance of-egdipment—andifor

enspring-that- oPERATORS-are-adequately-trained probe assemblies

3.4110

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 gnd
thetegquipment probe assembly, or wetting of the contact between the human body and [the
environment

A
HAZARD

potgntial source of harm (see 1.2)

3.4111

MEASUREMENT CATEGORY
clagsification of testing and measurifg circuits according to the types of mains circuitg to
which they are intended to be connected

3.4/12

REASONABLY FORESEEABLE(MISUSE
usel of a product in a way not intended by the supplier, but which may result from readily
preflictable human behaviour

3.5 Insulation

3.5/1
BASIC INSULATION
insyilationy—the—failure of HAZARDOUS LIVE parts which—could—cause—arisk—of electric—shppck
proyide€s basic protection

B R RN sl Tt
[SOURCE: IEC 60050-195:1998, 195-06-06]

3.5.2

SUPPLEMENTARY INSULATION

independent insulation applied in addition to BASIC INSULATION in order to provide protection
against electric shock in the event of a failure of BASIC INSULATION

3.5.3
DOUBLE INSULATION
insulation comprising both BASIC INSULATION and SUPPLEMENTARY INSULATION
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[SOURCE: IEC 60050-195:1998, 195-06-08] ‘

3.54

REINFORCED INSULATION

insulation which provides a degree of protection against electric shock not less than that |
provided by DOUBLE INSULATION

3.5.5

POjLUTION
addition of foreign matter, solid, liquid or gaseous (ionized gases), that may producg a
redpuction of dielectric strength or surface-resistively resistivity ‘

3.5/6

POLLUTION DEGREE

‘Fr\r +ho nUHrpose r\'F ava 2
[ SALE ~A=A=A~] CVvaraaotrt
a a

UFHON—-in—the mitro
—Ae—HEFS

e |
nuneral |nd|cat|ng the level of POLLUTION that may be present in the environment

3.5)7
POLLUTION DEGREE 1
no POLLUTION or only dry, non-conductive POLLUTION occurs,"\which has no influence

NOTE The PolLLuTioN-hasno-influence-

3.5)8
POLILUTION DEGREE 2
only non-conductive POLLUTION—Oceasionaly,—however—a—temporary—conductivity-caused by
condensation—must-be—expected occurs \&xcept that occasionally a temporary conductivity

caused by condensation is expected

3.5]9
POLLUTION DEGREE 3
confductive POLLUTION occurs;,"or dry, non-conductive POLLUTION occurs which becomes
confductive due to condensatjon which is expected

3.5]10
CLEARANCE
shortest distance.inair between two conductive parts

3.5]11

CREHEPAGEDISTANCE
shortest-distance along the surface of a solid insulating material between two conductive |
paris

[HEV4514-03-37 SOURCE: IEC 60050-151:2001, 151-15-50]

3.5.12
SPACING
any combination of CLEARANCES and CREEPAGE DISTANCES
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4 Tests

4.1 General

Tests in this standard are TYPE TESTS to be carried out on samples of probe assemblies or
their parts. Their only purpose is to check that the design and construction ensure conformity
with this standard. In addition, the ROUTINE TESTS of Annex D shall be performed on the PROBE
WIRE.

The probe assembly shall at least meet the requirements of this standard. It is permissible to

then the probe assembly may demonstrate a larger value. If an upper limit is specifiedf¢r a
confformity value, the probe assembly may demonstrate a lower value. Mangfaetufing
varfations and tolerances shall be taken into account.

Tegts on components or parts of the probe assembly meeting the requirements|of the releyant
stapdards, specified in this standard, and used in accordance with them, need not| be
repeated during TYPE TESTS of the whole probe assembly.

If al| probe assembly is of more than one probe type (see 1.1.1),'each type shall be tegted
accprding to its applicable requirements.

Conformity with the requirements of this standard is chec¢Ked by carrying out all applicgble
tests, except that a test may be omitted if examination~of the probe assembly and degign
dodumentation demonstrates conclusively that it would pass the test. Tests are carried |out
both under reference test conditions (see 4.3) and fault conditions (see 4.4).

Whkre conformity statements in this standard tequire inspection, this may include examination
of the probe assembly by measurement, examination of the markings on the probe assemply,
exgmination of the instructions suppliedwth the probe assembly, examination of the data
shelets of the materials or components. from which the probe assembly is manufactured, ptc.
In gach case, the inspection will eitller demonstrate that the probe assembly meets |the
apflicable requirements, or will indicate that further testing is required.

NoTe2 If when carrying out aconformity test, there is any uncertainty about the exact valug of
thelapplied or measured quantity (for example, voltage) due to the tolerance,

a) |the manufacturer should ensure that at least the specified test value is applied;
b) |the test house'should ensure that no more than the specified test value is applied.

NoJE+ If the\RATED range of environmental conditions for probe assemblies is wider than that
stafed in 1.4.1, the manufacturer should make sure (for example, by suitable alteration of {est
reqpirements or additional tests) that the safety requirements of this standard are still fulfilled.

NOTES” Pr mblies which hav nt tested m longer itable for their
mtended funct|on because of the re5|dual effect of stresses resultlng from tests —For-this

the—PR@B»BA—SSEM—BH%—ha%—leﬁ—the—m&ﬁu-ﬁaetu—Fe# A probe assembly WhICh has undergone
TYPE TESTS shall not then be put into use.

4.2 Sequence of tests

The sequence of tests is optional unless otherwise specified—in—the-standard. The probe
assemblies under test shall be carefully inspected after each test. If the result of a test causes
doubt whether any earlier tests would have-been passed if the sequence had been reversed,

these earlier tests shall be repeated.-Testsunderfaultconditions-may-be-destructive-and-may
telloviibhecs nador soforonec tont conditlons
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Reference test conditions

1 Environmental conditions

Unless otherwise specified in this standard, the following environmental conditions (but not
conflicting with those of 1.4.1, shall exist in the test location:

a temperature of 15 °C to 35 °C;
a relative humidity of not more than 75 %;
an air pressure of 75 kPa to 106 kPa;

no hoarfrost, dew, percolating water, rain, solar irradiation, etc.
2 State of probe assemblies

bss otherwise specified, tests shall be carried out on the probe assembliescassembled

for

NORMAL USE and under the least favourable combination of the conditions given in 4.3.3 to
4.319.

In dase of doubt, tests shall be performed in more than one combination)of conditions.

If dimensions or mass make it unsuitable to carry out particularytests on a complete prpbe
asspmbly, tests on sub-assemblies are allowed, provided it(is verified that the assembiled
prope assembly will meet the requirements of this standard:

4.3]3 Position of the probe assembly

Thdsrebooooombbechall bodo o soplilon b plonpalLSE omel b oo vontilopion
unimpeded- All possible orientations of the probé‘assembly are considered to be position$ of
NORMAL USE.

4.314 Accessories

Acdessories 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
conhected.

4.3]5 Covers and removable parts

Coyers or parts whi¢h)can be removed without using a TooL shall be removed or not remoped
whighever is the wapst condition.

4.3/6 Input.and output voltages

Input and,"output voltages, including floating voltages shall be set to any voltage within |the
RATEDoltage range.

43.

7 Controls

Controls which the OPERATOR can adjust-by-hand without the use of a TooL shall be set to any

position except for combinations of settings prohibited by the-manufacturer—as—shown-by

manufacturer’s marking on the probe assembly.

4.3.

8 Connections

The probe assembly shall be connected for—its—intended—purpose; NORMAL USE or not

con

nected whichever is the worst condition.
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4.3.9 Duty cycle

Probe assemblies for short-term or intermittent operation shall be operated for the longest
RATED period and shall have the shortest RATED recovery period consistent with the
manufacturer's instructions.

4.4 Testing in SINGLE FAULT CONDITION
441 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-within—the-meaning-of-this—stardard pnd

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 test conditions (see 4.3). These combinations may bé\different for diffefent
faults and they-sheould shall be recorded for each test.

4.4)2 Application of fault conditions
4.412.1 General

Faylt conditions shall include those specified in 4.4.2.2 to 4.4.2.5. They shall be applied ¢nly
ong at a time and shall be applied in turn in the most'convenient order. Multiple simultanepus
faults shall not be applied unless they are a consegquence of an applied fault.

After each application of a fault condition, the probe assembly or part shall pass |the
applicable tests of 4.4.4.

4.412.2 PROTECTIVE IMPEDANCE
Thq following requirements apply:

a) [If a PROTECTIVE IMPEDANEE is formed by a combination of components, each comporjent
shall be short-circuitedef disconnected, whichever is less favourable.
b) |If a PROTECTIVE IMREDANCE is formed with a single component that meets the requiremgnts
of 6.4.5, it neegd-not be short-circuited or disconnected.

4.4]2.3 Probe‘assemblies or parts for short-term or intermittent operation

Thgse shall.be operated continuously if continuous operation could occur in a SINGLE FAULT
CONDITION:

4.4. 24— Outputs
Outputs of Type B and Type C probe assemblies shall be short-circuited-ene-ata-time.

4.4.2.5 Insulation between circuits and parts

Insulation between circuits and parts which is below the level specified for BASIC INSULATION
shall be bridged to check against the spread of fire if the method of 9.1 is used.
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4.4.3 Duration of tests

The probe assembly shall be operated until further change as a result of the applied fault is
unlikely. 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-at-the-end-of 4-h there is an
indication that a—risk HAZARD of electric shock, spread of fire or injury to persons may
eventually occur, the test shall be continued-until-one—of these- HAZARDS-does—ocecur—or for a
mafimum period of 4 h.

4.414 Conformity after application of-single fault conditions

4.4)4.1 Electric shock

Conformity with requirements for protection against\electric shock after the applicatiof of
single faults is checked as follows:

a) |by making the measurements of 6.3.3 to ¢heck that no ACCESSIBLE conductive parts have
become HAZARDOUS LIVE, except as permitted by 6.1;

b) |by performing a voltage test on DOUBLE'INSULATION or REINFORCED INSULATION to check that
there the protection is still-ene at [east at the level of-protection-by BASIC INSULATION. [The
voltage tests are made as specified in 6.6 (without humidity preconditioning) with the fest
voltage for BASIC INSULATION.

4.4/4.2 Temperature

Conformity with requirements for temperature protection is checked by determining |the
temperature of the outer 'surface of the probe assembly (see Clause 9).
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This temperature is determined by measuring the temperature rise of the surface or part pnd
adding itto*the maximum RATED ambient temperature.

44143  Spread of fire

Conformity with requirements for protection against the spread of fire is checked by placing
the probe assembly on white tissue-paper covering a softwood surface and covering the
probe assembly with cheesecloth. No molten metal, burning insulation, flaming particles, etc.
shall fall on the surface on which the probe assembly stands and there shall be no charring,
glowing, or flaming of the t/ssue paper or cheesecloth Melt/ng of /nsulat/on material sha/l be
ignored if-the-mo A

+t—ls—teeehed no HAZARD cou/d arise.

4.4.4.4 Other HAZARDS

Conformity with the requirements for protection against other HAZARDS is checked as specified
in Clauses 7 to 13.
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Tests in REASONABLY FORESEEABLE MISUSE

4.51 General

015

Tests needed to support a risk assessment pertaining to REASONABLY FORESEEABLE MISUSE are
carried out in the combinations of conditions and operations determined during the risk

ass

essment.

4.5.2 Fuses

Fused probe assemblies are used where insufficient protection may be provided by the

eqdipment to which the hand manipulated probe assemblies are connected in particular urjder

the

leadl to fire or arc explosion.

For
are
ass
Thi
circ
with
reld

levegls near the RATING of fuse which could potentially lead {d excessive temperature risg

han
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5.1
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connected represents a short circuit condition. It is further assumed that thHe fused pr
embly may be connected to any voltage source within the RATING of the probe assem
b leads to a test condition where any current level up to the maximin prospective s

MAINS installations, the fuse shall be RATED according to 12,2.and no additional tes
ted to the interrupt current RATING is necessary. However, téstihg is necessary at cur

d held parts as well as damage to insulating parts, ENCLOSKWRES, and barriers.

hall be demonstrated that the maximum fuse température under any current load condi
o 5 times the fuse RATING through the fused probejassembly does not lead to a HAZARD

formity is checked by inspection and measyrement.

Marking and documentation

Marking
1 General

be assemblies shall bear' markings in accordance with 5.1.2 to 5.2. Markings applying
be assembly as a whole shall not be put on parts which can be removed by an OPERA
out the use of a(TQOL.

olour_lf-there is no applicable symbol in Table 1, any other graphic symbol may be u
a probe assembly provided the symbol is explained in the accompanying documenta
2. 54.1).

REASONABLY FORESEEABLE MISUSE conditions associated with the equipment that cquld

the purposes of this test, it is assumed that the equipment to which the probe assembfies

bbe
pbly.
hort

uit current may be applied. With respect to prospective short cirCuit currents associdted

ing
ent
on

ion

oa
FTOR

er symbolstfor quantities and units shall be in accordance with IEC 60027. Graphic
bols shall<be in accordance with Table 1 if applicable. There are no requirements for s

ize
s5ed
ion

If it is not possible to put all of the required markings on the part, the necessary information

sha

Il be included in the documentation. Symbol 7 of Table 1 may also be used.

Conformity is checked by inspection.

5.1.

2 Identification

Each probe assembly and-separable-mating—part-of 2 PROBE-ASSEMBLY, when possible, its

acc

a)
b)

essories shallas-a-minimum; be marked with:

the name or registered trade mark of the manufacturer or supplier;

in addition for Type B and Type C only, the model number or name or other means of

identifying the probe assembly or part.
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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.
Table 1 — Symbols

Number Symbol Reference Description

1 - IEC 60417-5031 (2002-10) Direct current

2 N IEC 60417-5032 (2002-10) Alternating current

3 /\/ IEC 60417-5033 (2002-10) Both direct and alternating current|

4 3'Qv Three-phase alternating current

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

6 % IEC 60417-5021 Equipotentiality
s sl e e B po

7 = IEC 80475472 o
INSULATION-0F REINFORCED-INSULATION

5 IEC 60417-6042 (2010-11) Caution,-risk possibility of electric
shock

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

7 & ISO 7000-0434 (2004-01) Caution;risk-of danger{see-note- ) @

NOTE 1 @ See 5.4.1 which requires manufacturers to state that documentation must be consulted in all cases
where this symbol is marked.

5.1.3 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-the-oRPERATOR-has-to-selectafuse-according
to-the-particularapplication; there is not sufficient room, Symbol 7 of Table 1 shall be marked

on the probe assembly and the necessary information shall be included in the documentation.
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Conformity is checked by inspection.

5.1.4 Terminals CONNECTORS and operating devices

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

Conformity is checked by inspection.

Parte nrotacted throuahout hy DouUBIE INSLIATION or REINEORCED INSIHATION cshall ha markad
ISP rote e Gt oUgRoUt DY DO oSt e oA THONOF REmMTFORGCED TINOUATHONSHaH+—e aSea
Parte which ara anlv nartially nrotacted by DoURBRIE INSIHATION or REINEARCED INNSUIPFATION shall
I SWHCH e Oy Pt pProteCte GO Y DO oSt E NS UATTONOF REMNFORGCED ISP EATTONS

5.1|5 RATING
Thg RATING of probe assemblies shall be marked as follows.

a) |Probe assemblies which do not have a RATING for—measurements—within—categofy—}
MEASUREMENT CATEGORIES I, Ill, or IV (see 6.5.2)shall be marked with the RATED volthge
to earth and with Symbol 7 of Table 1 (see also §.4.3 f) and g)).

b) |Probe assemblies for measurements within.\MEASUREMENT CATEGORIES Il, Il and IV (pee
6.5.2) shall be marked with the RATED voltages to earth and the relevant MEASUREMENT
CATEGORIES. The MEASUREMENT CATEGORY, markings shall be "CAT II", "CAT lI" or "CAT
IV" as applicable.

Marking on a probe assembly shall préferably be on the probe body. The nature of the voltage
(a.q4., d.c., etc.) shall also be marked, unless the voltage marking applies to both a.c. r.m.s.
and d.c. If a reference CONNECTOR is intended for connection to points at a voltage Igvel
exceeding the values of 6.3.2 s the RATED voltage-RATING shall be marked,—preferably on|the
CONNECTOR or as close to the)CONNECTOR as is practicable.

For| Type A and Type.D probe assemblies only, the-maximum RATED current of the prpbe
assembly shall be marked together with the-maximum-RATED-circuit-to-earth RATED voltage to
earth. The-maximbad RATED current does not need to be marked on probe assemblies which
are|specified foriuse only in conjunction with equipment which has high-impedance inputs$ or
limifed-current outputs.

Conformity is checked by inspection.

5.2 Warning markings

Warning markings shall be-visible 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 the 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
voltage before access, or Symbol 7 of Table 1 may be used provided that the information is
included in the instructions for use.
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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 9.1 to exceed the temperature limits
of 9.1 shall be marked with Symbol 6 of Table 1.

Conformity is checked by inspection.

5.3

Durability of markings

Required markings—in—accerdance—with-5-1-2to-5-2 shall remain clear and legible under
conditions of NORMAL USE and shall resist the effects of cleaning agents specified by the
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formity is checked—by—inspection—and by performing the following test for dutabilit)
kings on the outside of the probe assembly. The markings are rubbed by hand, with

b, or, if not specified, with a solution containing a minimum of 70 % isopropyl alcohd
er.

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

Documentation
1 General

be assemblies shall be accompanied by docUmentation when necessary for sa
boses. Such documentation shall include as a minimum:

technical specification;

instructions for use;

name and address of manufacturertor supplier from whom technical assistance mayj
obtained;

the information specified in 5.4.2 to 5.4.4.

pplicable, warning statemeénts and a clear explanation of warning symbols marked on
be assembly shall be pfoyided in the documentation or shall be durably and legibly mar
he probe assembly. In particular, there shall be a statement that documentation need

consulted in all cases where Symbol 7 of Table 1 is used, in order to find out the natur
potential HAZARD-ahd any actions which have to be taken.

formity is(checked by inspection.

2 Ratings Probe assembly RATING
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ue pressure, for 30 s with a cloth soaked with each specified cleaning agent, one at a
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umentation shall include the -maximum voltage and current RATING (as appropriate)

hnd

the MEASUREMENT CATEGORY as well as a statement of the range of environmental conditions

for which the probe assembly is designed (see 1.4-and-note-1-o0f4-1).

Conformity is checked by inspection.

5.4.

3 Probe assembly operation

Instructions for use shall include, if applicable:

a)

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

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

identification of the equipment;
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an explanation of symbols-required-by-this-standard-and related to safety which are used

on the probe assembly;

a definition of the relevant MEASUREMENT CATEGORY if marking is required on the probe

assembly (see 5.1.5);
a specification of limits for intermittent operation, if applicable;

instructions for interconnection to accessories and other equipment, including indication of

suitable accessories, detachable parts and any special materials;

instructions for cleaning-if-necessary{see-11-2};

instructions for replacement of consumable materials;

for PROBE ASSEMBLIES-intended for use within-measurement category |,a warning shal
B t.he

n-not to-u PR asurement aith
RO+t PR asSurement HH
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insfructions that, if the PROBE ASSEMBLY(js used in a manner not specified by

ma
Cor

5.4

periodically inspect the PROBE WIRE;

for probe assemblies which do have PROBE WIRE with a wear indicator, '@ warning no
use the probe assembly if the wear indicator has become visible (see\)2.3.2);

for probe assemblies which do not have a RATING for MEASUREMENT CATEGORIES |,
or IV, a warning not to use the probe assemblies for measurenents on mains circuits;

for Type B probe assemblies, if the RATED voltage of thg- PROBE WIRE is lower than
RATED voltage of the PROBE TIP, a warning that the PROBE WIRE may not provide adeqy
protection if it comes into contact with a HAZARDOUS LIVE ‘part;

a warning that the applicable MEASUREMENT CATEGORY of a combination of a pr
assembly and an accessory is the lower of thé MEASUREMENT CATEGORIES of the pr
assembly and of the accessory.

L RESPONSIBLE—BODY—shall be—made—aware—that There shall be a statement in

hufacturer, the protection provided by the'probe assembly may be impaired.
formity is checked by inspection.

4 MAINTENANCE Probe assémbly maintenance and service

the
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Insfructions-fer shall be provided to the RESPONSIBLE BODY-concerning-preventive-maintenapce

and
ma
pro

Thd

by fhe manufacturer or his agent.

Thdg

—inspection—necessaryHor—safety—shall-be—given in sufficient detail to permit 9

ntenance and inspection of the probe assembly, and to ensure continued safety of
be assembly after<{Re maintenance and inspection procedure.

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

RATING and characteristics of fuses used shall be stated (see 5.1.3).

afe
the

nly

Instructions on the following subjects shall be provided for service personnel, as necessary to
permit safe servicing and continued safety of the probe assembly after servicing if the probe

ass

a)
b)

c)

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.

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

sho

uld be made available to service personnel.

Conformity is checked by inspection.
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Protection against electric shock

General

Protection against electric shock shall be maintained in NORMAL CONDITION and SINGLE FAULT
CONDITION. ACCESSIBLE parts of probe assemblies shall not be HAZARDOUS LIVE (see 6.3).

641 —EXCEPTIONS

If it is not feasible for operatlng reasons to prevent the foIIowmg parts belng both ACCESSIBLE

Unl
6.2

par
isn

If, i
whil
per
NOT
a)
b)
c)
d)

Fig

AZARDOUS LIVE during replacement, but only if they have warning markings_inaccordahce

ith 5.2;
PROBE TIPS, provided that they meet the requirements of 6.4.3;
nmated CONNECTORS as specified in 6.4.2 c).

formity is checked by the determination of 6.2 and the measurements of 6.3, followed
tests of 6.4 to 6.7.

Determination of ACCESSIBLE parts
1 General

£ss obvious, determination of whether a part isCACCESSIBLE shall-be is made as specifie
2 and 6.2.3. Test fingers (see Annex B) andpins-shall-be are applied without force-unf
bree—is—specified. Parts are considered to be’ ACCESSIBLE if they can be touched with
of a test finger or pin, or if they-ean could be touched in the absence of a covering wi
ot considered to provide suitable insulation (see 6.7.2).

N NORMAL USE, an OPERATOR is 4htended to perform any actions (with or without a Td
ch-witl that could increase the atcessibility of parts, such actions-shall-be are taken be
forming the examinations 0f6.2.2 and 6.2.3.

E Examples of such actigns-include:
removing covers;

adjusting controls;

replacing consumable materials;

removing o« jAstalling parts and supplied accessories.

ire 6_gixes methods for determination of ACCESSIBLE parts of probe assemblies.

by

0 in
ess
any
hich

oL)
fore

6.2

2" GENERAL Examination

The jomted test f/nger (see F/gure B.2) is appl/ed /n every pOSSIb/e posmon W/thout force.-fa

applied to all outer surfaces.
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1 2 3 4 5
= o I ] e O e -
Key
1 accessory PROBE TIP 4 CONNECTOR
2 PROBE TIP 5 CONNECTOR to equipment

3 probe body

Figure-3a 6a — Parts of a probe assembly

IEC

Key
1 ONNECTOR
Figure-3b 6b — Fully-mated probe assembly (see 6.2 and 6.4.2 a)

IEC

Conpecting parts are partially ‘mated so as just to make electrical contact while allowing maximum access td
test[finger.

Figure-3e 6¢c — Partially-mated probe assembly (see 6.2 and 6.4.2 b)

H IECII

Key
F rigid test finger (see Figure B.1)

H potentially HAZARDOUS LIVE part

Figure-3d 6d — Unmated parts of a probe assembly (see 6.2 and 6.4.2 c))

Figure-3 6 — Methods for determination of ACCESSIBLE parts (see 6.2)
and for voltage tests of (see 6.4.2)

the
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6.2.3 Openings for pre-set controls

A metal test pin 3 mm in diameter is inserted through holes intended to give access to pre-set
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

6.3
6.3.1

the ENCLOSURE surface to the control shaft or 100 mm, whichever is smaller.

Permissible limits Limit values for ACCESSIBLE parts

General

%tns&w&m%@%&%&pm%%% Except as permitted in 6.1,
volfage-ercurrent between an ACCESSIBLE part and-reference-test earth, or between any

ACJESSIBLE parts on the same probe assembly, shall not exceed the-values levels 6f6.3.
NORMAL CONDITION or of 6.3.3 in SINGLE FAULT CONDITION.

the
two
P in

Ouﬂjer conductors (shields) of probe assemblies, intended to be floating, are considered td

at the same voltage as the PROBE TIP.

Thg ACCESSIBLE voltage shall be measured~(§ee 6.3.4). If the voltage is below the-limit le

of §.
not

3.2 a) or 6.3.3 a) as applicable,-AcgEssiBLE the touch current and the capacitance n
be measured. If the voltage exceeds that—value level, the touch current and

be

els
bed
the

caplacitance shall be measured. For\high frequencies test probes, the alternative methodg of
6.3]4.3 can also be used.

Conformity is checked by inspection and as specified in 6.3.2 to 6.3.3.

! IS

IEC 2603/01
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Valpes Voltages above the levels of-6-3-4+4,-6-3-4+2-and-6-3-1-3-in-NORMAL-CONDITION.Q)
dedmed to be HAZARDOUS LIVE if any of the levels of b) or c) are exceeded at the same timgq.

are

el lermrors
a) The a.c. voltage levels are-33 30 V r.m.s.-and-46:7 or 42,4 V peak-erZ8-/d-¢, and the f.c.
oltage level is 60 V. For probe assemblies-which-are-RATED-for inténded for use in WET
LOCATIONS, the a.c. voltage levels are 16 V r.m.s.-and or 22,6 V peak-or 35-\d-¢c-, and|the
dl.c. voltage level is 35 V.
6.311.2 — CURRENT
b) [Hthevoltage-exceeds-one-of thevaluesof6-3-44; The.touch current levels are:

1) 0,5 mA r.m.s. for sinusoidal waveforms, 0,7 mA peak for non-sinusoidal waveform$ or
mixed frequencies, or 2 mA d.c., whensmeasured with the measuring circuif of
Figure A.1. If the frequency does notiexceed 100 Hz, the measuring circuif of
Figure A.2 can be used. The measuring circuit of Figure A.5 is used for prpbe
assemblies-which-are-RATED intendedfor use in WET LOCATIONS;

2) 70 mA r.m.s. when measured with" measuring circuit of Figure A.3. This relateg to
possible burns at-higher frequencies above 100 kHz.

6.311-3—  CAPACITANCE
c) [H-thevoltage—exceeds-oneof the valuesof 6.3-1-1the capacitance The levelqd of
capacitive charge or ehergy are:

1) 45 pC chargesfaor voltages up to 15 kV peak or d.c. Line A of Figure 7 shows [the
capacitance-vwersus voltage for cases where the charge is 45 nuC.

2) 350 mJ stered energy for voltages above 15 kV peak or d.c.

6.3]3 VALYES Levels in SINGLE FAULT CONDITION

In JINGLE FAULT CONDITION,~values voltages above the levels of-6-3-2-4,-6-3-2.2 and-6-3-2-3 a)
are|déemed to be HAZARDOUS LIVE if any of the levels of b) or c) are exceeded at the sgme
time

a) The a.c. voltage levels are-55 50 V r.m.s.-and-78 or 70,7 V peak-er140-\-d.¢, and the

d.c. voltage level is 120 V. For probe assemblies-which-are-RATED intended for use in WET

LOCATIONS, the a.c. voltage levels are 33 V r.m.s.-anrd or 46,7 V peak-er70-V-d-¢, and
d.c. voltage level is 70 V.

b)

H-the-voltage-exceeds-one-of the-valuesof6-3-2-4; The touch current levels are:

the

1) 3,5 mA r.m.s. for sinusoidal waveforms, 5 mA peak for non-sinusoidal waveforms or
mixed frequencies, or 15 mA d.c., when measured with the measuring circuit of Figure

1. If the frequency does not exceed 100 Hz, the measuring circuit of Figure A.2 can

be used. The measuring circuit of Figure A.5 is used for probe assemblies—which-are

RATEDR intended for use in WET LOCATIONS;.
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2) 500 mA r.m.s. when measured with the measuring circuit of Figure A.3. This relates to
possible burns at-higher frequencies above 100 kHz.

c) Hthevoltage-exceedsone-ofthevaluesof6-3-2-1; The capacitance level is-that line B of
Figure 7.
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Key
A = NORMAL CONDITION
B = SINGLE FAULT CONDITION

Figure-5 7 — Charged Capacitance level versus voltage in NORMAL CONDITION
and SINGLE-FAULT CONDITION (see-6-3-2.3 6.3.2 c) and 6.3.3 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

e s
ted
and

rent

out with metal foil wrapped around each of the following parts, individually:
a) the probe body;
b) 150 mm + 20 mm of the PROBE WIRE or the maximum length of the cable whichever is

shorter;
C) I'IdIIU"I'Ib'I'U' (9} ;Idlld-llldllipu;dtb’ul [Jdltb Uf Udb;l CUNNEUTUR, A
d) |other hand-held or hand-manipulated parts. "\
Thgq RATED voltage to earth is applied between the PROBE TIP (1) and the earth. Theyvoltag
megsured between the foil and the earth. If necessary, the measurement circu/Q/ conned
in thrn (2a — 2b — 2c) between each of the foil-wrapped items and the earth (Qg Figure 8
Figlire 9). 0.;\ :

Q’Q
3 ‘ ‘
@ . IEC

Key C)
1 PROBETIP @
2 Measure of voltage or touch current (see annex A for applicable measuring circuits for touch cu

theasu nts)

2a G)hnection to metal foil tightly wrapped around parts intended to be hand-held or hand-manipulated

4 b\QConnection to metal foil tightly wrapped around the CONNECTOR

2c  Connection to metal foil tightly wrapped around the cable (see 12.3.2)

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

4 Not connected to test or measuring equipment

Figure 8 — Voltage and touch current measurement
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For

flod
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Thd

= ‘ 2
IEC QS/
N
ROBE TIP of the reference CONNECTOR (19

.

.
leasurement of voltage or touch current (see annex A for applicable measuring c@s for touch cu
heasurements)

/
laximum RATED voltage for the reference CONNECTOR ,\Q

Figure 9 — Voltage and touch current measurement for t%\eference CONNECTOR

4.2 Probe assemblies with floating outer conduc@s

ting, the test is also performed between the ou onductor PROBE TIP (5) and the e
b Figure 10). Q
A\
touch current is determined by using theéas}s licable measuring circuit of Annex A.
S\\Q
R\
xO
<

probe assemblies where the outer conductor (Sh? /@ connection may be intended tq be

rent

hrth
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6.3

(sh
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Thd

Zaﬁ_gj;.f .- 2¢C

1

1 o
N

leasurement of voltage or current (see Annex A for applicable m%’hﬂng circuits for touch cu

\7)

o

IEC

heasurements)
a Connection to metal foil tightly wrapped around parts intended té&’and-held or hand-manipulated
b  Connection to metal foil tightly wrapped around the CONNECTCQ{
¢ Connection to metal foil tightly wrapped around the cable€@12.3.2)
V]

laximum RATED voltage with connection to outer conductor E TIP

4 INot connected to test or measuring equipment \Q

floating PROBE TIP connected to the shield or outeri\b}ductor of the PROBE WIRE

Figure 10 — Voltage and touch cu:@% measurement with shielded test probe

4.3 High frequency test pro&&

ase of test probes RATED fd&,grequencies above 100 kHz, with floating outer condu
eld), the maximum allow voltage between the shield and ACCESSIBLE parts of
be have to be determin@Q‘O avoid electrical burns. The touch current shall be measure
whole frequency ran nd at maximum voltage in each frequency range.

.

measurementb@ made (see Figure 10):

between t @h’ie/d and the foil around the probe body (2a), and
betwee shield and the foil around the coaxial CONNECTOR (2b), and
bet n the shield and the foil around the PROBE WIRE (2c).

rent

Ctor
the
o in

foil

The capacitance Cs (measured capacitance between the shield and the foil) together with the
circuit from A.3 creates the impedance shown in Figure A.4. The variable parameters of this
impedance are the capacity Cs and the frequency (R1, C1 and R2 are fixed). With 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 11 for some values of the capacitance Cs.

The maximum voltage for each frequency can then be calculated.

NOTE In practice for the calculation with frequencies above 100 kHz, the values of R1 and C1 can be ignored.
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Key
—#1 10 pF between probe (shield) and foil
-—@1 20 pF between probe (shield) and foil
=T 50 pF between probe (shield) antfoil
==l=r= 100 pF between probe (shietd) and foil
Figure 11 — Maximum test probe input voltage for 70 mA touch current
6.4 Insulationreguirementisfor Means of protection against electric shock
6.4{1 General
CONNECTQRS )shall meet the requirements of 6.4.2.
PROBE/TIPS shall meet the requirements of 6.4.3.

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) DOUBLE INSULATION—6F—REINFORCED—NSULATION, consisting of BASIC INSULATION plus
SUPPLEMENTARY INSULATION (see 6.4.6);

B) BASIC INSULATION plus ENCLOSURES (see 6.7.3) or PROTECTIVE FINGERGUARDS;

&) —ENGLOSURES-OF BARRIERS

C) BASIC INSULATION plus impedance (see 6.4.4);

D) REINFORCED INSULATION (see 6.4.6);

E) PROTECTIVE IMPEDANCE (see 6.4.5).
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6.4)2 CONNECTORS

Insyilation, ACCESSIBLE parts;—GCLEARANCES—and—CREEPAGE DISTANCES—of and SPACINGS
CONNECTORS-used-on of probe assemblies shall meet the applicable requirements of a)

bel

An

a)

b)

E The PROBE WIRE is considered to be hand-held. Also see Clause 12 for requirements pertaining tg
E WIRE.

DW.

nex E provides information regarding the-fécommended dimensions of 4 mm CONNECTOR

CONNECTORS in fully-mated position.

1) ACCESSIBLE parts of CONNECTORS used only for connecting the probe assembly to
test or measurement equipment and which are not intended to be hand-held—3
connection during the mleasurement operation shall be insulated from HAZARDOUS

be-used-to-connect-a-probe-and-canbecome-hand-held:

2) ACCESSIBLE paris of CONNECTORS which;—when—fully—mated; are used for any o
purpose or WhICh are mtended to be hand held dur|ng the measurement@#tesp

measu;emeni—%pmem— operatlon shaII be insulated from HAZARDOUS LIVE parts

DOUBLE TINSULATION or REINFORCED INSULATION.

Conformity is checked—by—inspection—and—measurementof GCLEARANGCES—and—GCREEP)
DISTANGES—by-the voltage-testsof 6-6,-and

- by the determination of ACCESSIBLE part§

formity is checked by inspection and as specified in 6.4.2 to 6/4.6-and-by-thevoltage-tésts
of-4-6, as applicable.

for

to c)

the
fter
L IVE

parts—at-least by BASIC-INSULATION.—This—does—notapplyrto-connectors—which-can-glseo

her
bnd
L or

by

NGE
as
and

spécified in 6.2 (see Figure 6 b)) and as specified in 6.4.6 for BASIC INSULATION

REINFORCED INSULATION.
Connectors in partially-mated position.

ACCESSIBLE parts of connectors in partially-mated condition shall be insulated from
HAZARDOUS LIVE parts by BASIC INSULATION.

Conformity is checked by the determination of ACCESSIBLE parts as specified in 6.2 (
Figure 6 c)) and as specified in 6.4.6 for BASIC INSULATION.

see
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Connectors in unmated position.

WhEn the RATED voltages to earth are applied to other CONNE@RS or PROBE TIPS of the pr

2)

3)

assembly, \<</

conductive parts of locking-type or screw-held- typeO%ONNECTORS including CONNECT
which do not require the use of a TooL for unlo ng or unscrewing are permitted to
ACCESSIBLE while they are in unmated position %

unmated integrated TERMINALS of STACKABQ&
INSULATION,

ONNECTORS shall be protected by B/

conductive parts of other unmated \QgNNECTORS shall be prevented from becon
HAZARDOUS LIVE by PROTECTIVE IMP@ CE (see 6.4.5) or shall have SPACINGS meeting
following requirements: Q)

I for unmated CONNECTORS Iﬁ voltage RATING up to 1 000 V a.c. or 1500 Vd.c.,
applicable SPACINGS of e 2 from the closest approach of the test finger toucr
the external parts of thg) ONNECTOR in the least favorable position (see Figure 6 d),

If) for unmated CONNE RS with voltage RATING exceeding 1 000 V a.c. or 1 500 V ¢
the SPACINGS shall.not be less than 2.8 mm and shall withstand the voltage test of
with a test v equal to the RATED voltage of the CONNECTOR multiplied by 1,25.

'Igf)le 2 — SPACINGS for unmated CONNECTORS RATED up to
@ V a.c. or 1 500 V d.c. with HAZARDOUS LIVE conductive parts

©

bbe

DRS

SIC

ing
the

the
ing
or

.C.,
6.6

% Voltage on conductive SPACING
C) parts of CONNECTOR
\Q/ Va.c.r.m.s.orVd.c. mm
> 30 <300 0,8
> 300 <600 1,0
> 600 <1000 2,6
>1000 <1500° 2,8
a8 only for d.c. voltage

Conformity is checked by inspection, by measuring the current or voltage to confirm that
they do not exceed the applicable levels of 6.3, by the determination of ACCESSIBLE parts
as specified in 6.2 (see Figure 6 c)) and measuring the applicable SPACINGS, and if

applicable, the voltage test of 6.6.
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insulation sleeves are not

retractable

considered to provide adequate protection. The only case in which they are acceptable is

are not considered to provide the required

—41 —
where they are needed for connection to test or measurement equipment that is equipped with

manipulated by the OPERATOR during measurement or test, and can be removed or displaced
TERMINALS which cannot accept fully shrouded CONNECTORS.

Insulation covers or sleeves over CONNECTORS which are intended to be hand-held or hand-
by the OPERATOR without the use of a TOOL,

protection against electric shock. For example

IEC 61010-031:2015 RLV © IEC 2015
Conformity is checked by inspection.
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3 Probe tips

3.1 General

eet

b {0
pve

\RD
hnd
bdy

the

be

the
Hed

and

Y
PRQBE TIPS that can become HAZARDOUS LIVE during NORMAL USE (see also 6.1 b)%os%ll 0y
thelrequirements of one of 6.4.3.2, 6.4.3.3, or 6.4.3.4 . Q’\
PR®BE TIPS that can be used as CONNECTORS shall also meet the requiremggté‘of 6.4.3.5.
NOTE See Clause 13 for additional requirements for the exposed conductive parts ?\@(OBE TIPS.
SPRING-LOADED CLIPS and similar probes that are intended to pie d‘&Qne insulation of a wir
tough the conductor for measuring voltage purposes shall n%) ve a voltage RATING ab
thellevels of 6.3.2 a). <</

g\\
Confformity is checked by inspection and measuremen& o
6.43.2 Protection by a PROTECTIVE F|NGERGU/QDQ
N
If al conductive part of a PROBE TIP can becoﬁ@HAZARDOUS LIVE, a PROTECTIVE FINGERGU
sha]l be fitted to reduce the risk of touching&n exposed conductive part of the PROBE TIP,
to grovide an indication of the limit beyo hich it may be hazardous to touch the probe b
dur|ng use. %)
4\
SPACINGS between the HAZARDOU\'@LNE part of the PROBE TIP and the hand-held side of
PRJTECTIVE FINGERGUARD shal&\j&e those specified for REINFORCED INSULATION.
N

Thqg height of the PROTEQTg‘é FINGERGUARD from the side where the fingers are intended tg
applied shall be at Iea@Z mm and the thickness shall be less than twice the height.
Thg PROTECTIVE F@bERGUARD of probe assemblies which have a voltage RATING above
levels of 6.3.@%\” extend across at least 80 % of the sides where the fingers are inten
to e appli%
Figur €2 gives an example of a probe assembly with a PROTECTIVE FINGERGUARD
indic&’s applicable SPACINGS.
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1 5 5
3 }M

IEC 61010-031:2015 RLV © IEC 2015
2 CREEPAGE DISTANCE (along surface)

IEC

Key

1

PROBE TIP

o=

Figure 12 — Protection by a PROTECTIVE FINGERGUARD

R CLIPS RATED

surface which the OPERATOR needs to touch/to actuate the mechanism—shall—be |are

increased by an additional protective distancerof 45 mm.
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for [voltages to earth up to 1 kV are acceptable without a PROTECTNVE FINGERGUARD provifed

a) |actuation of the spring-loaded mechanism prevents\the OPERATOR from touching a

b) [cLEARANCE-and-CREEPAGE-DISTANGE the SPACINGS\between the PROBE TIP and the neafest

90°l to-the axis of the clin-are-accentableiwithout 3 BARRIER
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Key
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Key
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Figure 13 gives an example of a probe assembly protected by distance and indicates
applicable SPACINGS.
2 3
—T_ | |
\ -/
1 4 5
Y
Key %Q‘
1 HROBE TIP Q’\
2 LEARANCE and CREEPAGE DISTANCE as specified in 6.5 q,
3 gdditional protective distance (b'\
4 3ctuating parts Q/Q
5 Rand-held area of the probe assembly Q'\
N
Figure 13 — Protection by distancc)@
6.4)3.4 Protection by tactile indicator g\\<</
O

abdut 90° to the axis of the clip are acceptable wj

tha

Fig

1
2
3

a PROTECTIVE FINGERGUARD, provi
there is a tactile indicator to indicate the Iim'\\ safe access for the OPERATOR.

SPRING-LOADED CLIPS RATED for MEASUREMENT CA;;&?Y Il which require finger pressur¢ at

ire 14 gives an example of a SPRING-LOABED CLIP with a tactile indicator.

Q~® Ec

Key %O

tac{% dicator
N

Hed

retatjaws

insulated metal jaws

Figure 14 — Protection by tactile indicator

6.4.3.5 PROBE TIPS used as CONNECTORS

PROBE TIPS which can be used as CONNECTORS (for example, a PROBE TIP that is also intended
to be connected to a SPRING-LOADED CLIP) shall also meet the requirements for CONNECTORS in

full

y-mated position and partially-mated position (see also 6.4.2 a) and b)).
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6.4.4 Impedance

Impedance used as an additional means of protection in conjunction with BASIC INSULATION
shall meet all the following requirements:

a) it shall limit the current or voltage to not more than the applicable levels of 6.3.3;

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
6.5 for BASIC INSULATION.

COI fUIlIH.t_y I'O uhcu;\cd by I‘IIO’JUUtI‘UII, by nmreaourl Illly thc VUI’l‘GyG A uuucut tU bUHfI‘IHI tha‘ 3 ey
do hot exceed the levels of 6.3.3, and by measuring CLEARANCE and CREEPAGE DlSTAﬂXE as
specified in 6.5. Q}/

A ROTECTIVE IMPENANCE whie ancsurac sth rAccEsSSIRIE canductiva narte cannot hacdme
A RO eV E TV EPANGE —WIHEH—ERSHIeS Rttt ACoEoSo e CORGHCHVE—aRsS—Canno—oecqme
HAZAARDOUS 1IVE a9 a2 racilt of 9 siNngt EALLT coNBPBIFoON—shall be an annropriate HilcH
AAAARD OO+ E=E—aS—a—FeStHt—ot+——7a——otiy AU CONDHTON—SHaH—Re—ah—appropHate—mmom

j

((p]
o

%
@

O
®
)
]
3
R
b
(2]
®
(2]
Il
b
b
T
K
3
n

j%

A HAROTECTIVE | glgANCE shall limit the current or voltage to the levels of 6.3.2 in NORMAL
CONDITION a .3 in SINGLE FAULT CONDITION (see also 4.4.2.2).

Insulaticﬁetween the terminations of the PROTECTIVE IMPEDANCE shall meet the requiremgnts
of 6.4@ r DOUBLE INSULATION Or REINFORCED INSULATION.
N\

A PROTECTIVE 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 assured. 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 the
WORKING VOLTAGE across each insulation.
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A PROTECTIVE 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 6.3 and by measuring SPACINGS as specified in 6.5.
Conformity of a single component is checked by inspection of its RATING.

6.4.6 BASIC INSULATION, SUPPLEMENTARY INSULATION, DOUBLE INSULATION and REINFORCED

INSULATION
SPACHNGS—and—sotid—insttation—forming—BASIC—INSULATION,—SUPPLEMENTARY—INSUHATION Or
REINFORCED INSULATION between ACCESSIBLE parts and HAZARDOUS LIVE parts shall m the
applicable requirements of 6.5. Q}/
DOUYBLE INSULATION is comprised of BASIC INSULATION and SUPPLEMENTARY INSUI@'\)N, each of
which shall meet the applicable requirements of 6.5. .

oy
Conformity is checked as specified in 6.5. Q

S
N\
6.5 Insulation requiren@}ts

-

6.5]1 The nature@ﬁéulation

6511  Gen r@

lation en circuits and ACCESSIBLE parts (see 6.2) or between separate circpits
conjsists ACINGS, solid insulation, or a combination of SPACINGS and solid insulat|on.
SP cm@ omprise both CLEARANCES and CREEPAGE DISTANCES.

Wh i i i ; i i i the
electric stresses that are caused by the voltages that may appear on parts of the probe
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 the
operation of the probe assembly;

c) the WORKING VOLTAGE;
d) the POLLUTION DEGREE of the micro-environment.
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1.2 SPACINGS

1.21 General requirements

SPACINGS are a combination of CLEARANCES and CREEPAGE DISTANCES, which are specified in
6.5.1.2.2 and 6.5.1.2.3 so as to withstand the voltages that appear on the system for which
the probe assembly is intended. Also, they are selected to take account of the intended
environmental conditions and any protective devices fitted within the probe assembly or
required by the manufacturer’s instructions.

6.5

1.2.2 CLEARANCES

CLH
pre

ARANCES are specified to withstand the maximum transient overvoltage that.can
sent on the cwcwt to wh|ch the probe assembly can be connected |n NORMAL USE—erthe

be
Fas

values for CLEARANCES given in Table 6 and~Table 7 are based on abso
bmogeneous field conditions. Reduced CLEARANCES may apply to—hemegense]

dielectric strength of an air gap is dependent an the shape of the electric field within

, as weII as on the W|dth of the gap Ln—hemegeneeus—eens#eehen—eendeetnm—paﬁsr

ent

ute

structions which are shaped in a way to createfa )nore homogeneous condition, because

No [particular value can be specified*for a reduced CLEARANCE for these more homogenepus
confstructions, but it can be tested by ae+eleemc—stpengfeh voltage test (see 6.6). The-testisa
d-clor-a.c—peak-testusing-the voltage specified-in-table 6 for the peak-impulse-test for{the
CLEJRANCE —which—would-—apply for :nhomogeneous construction.For test site altithde

lections—see-table7- CLEARANCES which meet the values of Table 6 and Table 7 will meet

requirements for any construction and need not be tested by a voltage test, but can
cked by measurénient alone.

e-eguipmeftprobe assembly is RATED to operate at an altitude greater than 2 000 m,
es for CLEARANCES are muItlpI|ed by the appllcable factor%ewedm:em of Table 3.

Table-2 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 4 000 1,29
4 001 to 5 000 1,48

In all cases, the minimum CLEARANCE value for POLLUTION DEGREE 2 is 0,2 mm and for

POL

LUTION DEGREE 3 is 0,8 mm.
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See Annex C for details of how to measure CLEARANCES.

Conformity is checked by inspection, measurement, and in the case of more homogeneous
construction by the voltage test of 6.6.

6.5.1.2.3 CREEPAGE DISTANCES-values

ha ALO)
S 5 a U3 S

the-insulation-between-thecircuitsshall-beused {see-table-5)- CREEPAGE DISTANCES shall be

based on the actual WORKING VOLTAGE which stresses the insulation (see Table 9). Linear

) RPAG ANGC hetween

: : - Coatifigs that meet [the
reqpirements of Annex H of IEC 61010-1:2010 when applied to the outéb urfaces of printed
wirihg boards reduce the POLLUTION DEGREE of the coated area to POL’K%'ION DEGREE 1.

For[ REINFORCED INSULATION, the value of the CREEPAGE DISTAN(%'—\&haN—be is twice the value
specified for BASIC INSULATION. ((/C)

CREEPAGE DISTANCES-are protect against tracking on th&urface of an insulation, which |s a
long-term phenomenon. Therefore, they cannot be clei med by voltage testing, but hav¢ to
be neasured as specified in Annex C. QQ

\
Conformity is checked by inspection and meas@ment.

2
6.5{1.2.4 SOLID INSULATION \,\Q

N

6.5]11.2.4.1 General 4\6

Sol|d insulation shall withstand H@electric and mechanical stresses that may occur in NORMAL
UsH, in all RATED environmental;Conditions (see 1.4).

o
Thgq manufacturer should ,take the expected life of the probe assembly into account when
selegcting insulating ials.

assemblies ed only by d.c., the d.c. voltage test of 6.6.5.2, with a duration of at Igast
1 min USI@ applicable test voltage of Table 4:

&S

Confformity is cggged by inspection, and by the a.c. voltage test of 6.6.5.1, or for prpbe
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Table 4 — Test voltages for testing solid insulation

Test voltage

Nominal
a.c. r.m.s. or d.c

1 min a.c. test

1 min d.c. test

RATED voltage to Vr.m.s. V d.c.
earth
BASIC INSULATION BASIC INSULATION
\% and SUPPLEMENTARY T;QTJT_OA?OEND and SUPPLEMENTARY IT:;TJT_‘Z':E)END
INSULATION INSULATION

<150 1 350 2700 1900 3 800
> 150 < 300 1500 3000 2100 4 20%
> 300 <600 1800 3600 2 550 5@/
> 600 <1000 2 200 4 400 3100 \(@200

1000 <63 000

1,5 times the RATED
voltage to earth or
2 200 V, whichever is
larger

Twice the RATED
voltage to earth or
4 400 V, whichever

is larger

1,5 times the RATED
voltage to earth or

is Iarger

("?)ce the RATH
voltage to earth

|
3100V, whmheve(b%

or
200 V, whicheper

is larger

QS
Q’\

d insulation shall also meet the following requirements, as a;@'}:able:

Sol
a) |[for solid insulation used as an ENCLOSURE or PROTECT»@FINGERGUARD, the requiremgnts

of Clause 8;
b) |for moulded and potted parts, the requirements b 5 1.2.4.2;
c) [for inner layers of printed wiring boards, the re@ ements of 6.5.1.2.4.3;
d) [for thin-film insulation, the requirements ofs\ 1 2.4.4.
Conformity is checked as specified in @%1 2.4.2 to 6.5.1.2.4.4, and in Clause 8,| as
apflicable. $

R

6.5]1.2.4.2 Moulded and potted\parts
For| BASIC INSULATION, SUPPL TARY INSULATION, and REINFORCED INSULATION, conducfors
lOCrIted on an mterface en the same two layers moulded together (see Figure |15,
itemn L) shall be separate y at least the applicable minimum distance of Table 5 after|the
motlding is complete(@
Conformity is ch&ﬁed by inspection and either by measurement of the separation orl by

inspection of&rg&ﬁ

anufacturer’s specifications.

S |
C) — -
\Q/ e — L
2 C
IEC

Key
1 Layer1
2 Layer 2
C Conductor
L Distance between conductors

Figure 15 — Distance between conductors on an interface between two layers
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6.5.1.2.4.3 Insulating layers of printed wiring boards

For BASIC INSULATION, SUPPLEMENTARY INSULATION and REINFORCED INSULATION, conductors
located between the same two layers (see Figure 16, item L) shall be separated by at least
the applicable minimum distance of Table 5.

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

<« — A
4_
—1 Eé
L S I 2
RS Q
IEC (‘l/
o5’
Key Q/Q
L Distance between conductors on the same surface Q'\
A layers %'\
C (Conductors Q/C)
Figure 16 — Distance between adjaog?lt conductors
along an interface of t&o@yers
Table 5 — Minimum values fofdistance or thickness
N
WORKING VOLTAGE Minimum%ckness Minimum distance L
(see Figure 16) @
\% \\,\Q mm mm
N
<300 :\‘Q) 0,4 0,4
> 300 <600 \0\\ 0.6 0,6
>600< 1000° N 1,0 1,0
- Vad
a8 [These values apply for BASICBS\JLATION, SUPPLEMENTARY INSULATION and REINFORCED INSULATION.
b [For voltage above 1 0(@, a partial discharge test should be used (test procedure under consideration)
N
REINFORCED | ATION of insulating layers of printed wiring boards (see Figure 16, itenj A)
shﬂll also adequate electric strength through the respective layers. One of the following
methods be used.
a) '@%ickness of the insulation is at least the value of Table 5;

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 value of the test voltage of the Table 4 for BASIC INSULATION.

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

c) The insulation is assembled from at least two separate layers of printed wiring board
materials, and the combination of layers is RATED by the manufacturer of the material for
an electric strength of at least the value of the test voltage of the Table 4 for REINFORCED
INSULATION.

Conformity is checked by inspection of the manufacturer’s specifications.
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6.5.1.2.4.4 Thin-film insulation

For BASIC INSULATION, SUPPLEMENTARY INSULATION, and REINFORCED INSULATION, conductors
located between the same two layers (see Figure 17, item L).shall be separated by at least
the applicable SPACINGS.

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

IEC

L distance between adjacent conductors

A lpyers of thin-film material such as tape and polyester film
C d¢onductors

NOTE There might be air present between the layers.

Figure 17 — Distance betweéh adjacent conductors located
betweenthe same two layers

REINFORCED INSULATION through thelayers of thin-film insulation shall also have adeqyate
elegtric strength. One of the following methods shall be used.
a) [The thickness through theinsulation is at least the value of Table 5.

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

b) |The insulation cansists of at least two separate layers of thin-film materials, each of which
is RATED by the.manufacturer of the material for an electric strength of at least the valug of
the test voltage of the Table 4 for BASIC INSULATION.

Conforwity is checked by inspection of the manufacturer’s specifications.

c) [Thelipsulation consists of at least three separate layers of thin-film materials, any tw¢ of
Wlich have been tested to exhibit adequate electric strength.

Conformity is checked by the a.c. voltage test of 6.6.5.1, or for probe assemblies stressed
only by d.c., the d.c. voltage test of 6.6.5.2, with a duration of at least 1 min applied to two
of the three layers using the applicable test voltage of Table 4 for REINFORCED INSULATION.

NOTE For the purposes of this test, a special sample can be assembled with only two layers of the material.
6.5.2 Measuring-cireuits Insulation requirements for probe assemblies
6.5.2.1 GENERAL

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 measuring circuit is used to measure any other electrical signal, the transient
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stresses-must should be considered by the-userto-check OPERATOR to ensure that they do not
exceed the capabllltles of theﬂeasuﬁmgeqmmem probe assembly 4—n—t#HS—StaHdaFd—FLRGBE

)]
n

® q
R

By

[oR

O &
o P
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6.5{2.2 CLEARANCES-VALUES for probe assemblies of MEASUREMENT CATEGORIES I, Ill
and IV
CLHARANCES for probe assemblies of MEASUREMENT CATEGORIES Il, Il and IV are specifiedl in
Talle 6.
Table-3 6 — CLEARANCES for probe désemblies of MEASUREMENT CATEGORIES I, lIl and [V
Nominal CLEARANCE
.-or-d-e r.m.s. mm
line-to-neutral or S ASIC INS o
.c. voltage of ASIC INSULATION DOUBLE oF
m mssup?a#y to or and SUPPLEMENTARY INSULATION REINFORCED INSULATION
which the probe
assembly is
designed to be MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT
connected CGATEGORY Il | CATEGORY Ill | CATEGORY IV | CATEGORY Il | CATEGORY Il | CATEGORY| IV
\
< 50 0,04 0,1 0,5 0,1 0,3 1,5
> 50" 5100 0,1 0,5 1,5 0,3 1,5 3,0
>\00 <150 0,5 1,5 3,0 1,5 3,0 6,0
> 150 <300 1,5 3,0 5,5 3,0 59 10,5
> 300 <600 3,0 55 8 59 10,5 14,3
> 600 <1000 55 8 14 10,5 14,3 24,3
>1000 <1500°2 8 11 18 14,3 19,4 31,4
2  only for d.c. voltage

Conformity is checked by inspection and measurement or by the a.c. voltage test of 6.6.5.1
with a duration of at least 5 s or the impulse voltage test of 6.6.5.3, or for probe assemblies

stressed only by d.c.,

6.6.5.3, using the test voltage of Table 10 for the required clearance.

the 1 min d.c. voltage test of 6.6.5.2 or the impulse voltage test of



https://iecnorm.com/api/?name=2fb8613bb558280355e4f36616d9f0ff

6.5

6.5.

- 54 — IEC 61010-031:2015 RLV © IEC 2

.2.3 CLEARANCES-VALUES for probe assemblies which are not RATED for MEASUREM

CATEGORIES- 11, 1II, or IV

2.3.1 General

CLEARANCES for probe assemblies which are not RATED for MEASUREMENT CATEGORIES I,
or |V are calculated according to 6.5.2.3.2.

015

ENT

If they have either of the following characteristics, CLEARANCES are also determined according
to 6.5.2.3.3, and the larger of the two CLEARANCE values is the required clearance:

a)

b)
6.5
CLE

follpwing formula:

whe

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

the WORKING VOLTAGE has a frequency above 30 kHz.
2.3.2 CLEARANCE calculation

ARANCES for BASIC INSULATION and SUPPLEMENTARY INSULATION are determined from

re

is a factor, determined from one of the equations:

F =(1,25xU,/U,)-0,25 if02<U A <+ UgUy>0,2
F =0ifU,/U,<0,2

where

Un, = U, + Uy

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

U, =the maximum additional transient overvoltage
and D, are values taken fromsTable 7 for U,

re

represents the CLEARANCE that would be applicable to—the—maximum—voltage—t)
consisted-only a transient overvoltage with the shape of a 1,2 x 50 us impulse

represents the \6LEARANCE that would be applicable to—the—maximum—voltage—t)
consisted-onbyyof the peak WORKING VOLTAGE without any transient overvoltage

on-

the

twice the values for BASIC INSULATION.

Conformity is checked by inspection and measurement or by the a.c. voltage test of 6.6.5.1
with a duration of at least 5 s, or the impulse voltage test of 6.6.5.3, using the applicable
voltage from Table 10 for the required CLEARANCE.
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Table-4 7 — CLEARANCE values for the calculation of 6.5.2.3.2

o, CLEARANCE o, CLEARANCE

Maximum D, D, Maximum D, D,
voltage voltage
u, u,
\Y mm mm \ mm mm
14,1 to 266 0,010 0,010 4 000 2,93 6,05
283 0,010 0,013 4 530 3,53 7,29
330 0,010 0,020 5 660 4,92 10,1
354 0,013 0,025 6 000 5,37 10,8
453 0,027 0,052 7 070 6,86 18,1
500 0,036 0,071 8 000 8,25 15,2
566 0,052 0,10 8910 9,69 17,2
707 0,081 0,20 11 300 12,9 22,8
800 0,099 0,29 14 100 16,7 29,5
891 0,12 0,41 17 700 21,8 38,5
1130 0,19 0,83 22 600 29,0 51,2
1410 0,38 1,27 28 300 37,8 66,7
1500 0,45 1,40 35400 491 86,7
1770 0,75 1,79 457300 65,5 116
2 260 1,25 2,58 56/600 85,0 150
2 500 1,45 3,00 70 700 110 195
2 830 1,74 3,61 89 100 145 255
3 540 2,44 5,04 100 000 165 290
NOJFE-+ Linear Interpolation-of cLEARANGES is;allowed.

NOTIE The following is an examplé calculation:

CLEARANCE for REINFORCEDINSULATION for a-peak WORKING VOLTAGE with peak value of 3 500 V and-a-maximui an
addifional transient evervoltage of 4 500 V (this can be expected within an electronic switching-circuit):

Max]mum voltage Un = Uy + Uy = (3500 + 4500)V=38000V
u,/U, =3500/8000=0,44 >0,2

thus F = (1,25 x U,, /U, ) - 0,25 = (1,25 x 3 500 / 8 000) — 0,25 = 0,347 0,297

Valuesderived from Tabhle 7 at 8 000 \/-

D, =16;7-mm;-D, =29:5-mm-(valuesfor8-000-x1,6=12-800-/) 8,25 mm, D, = 15,2 mm

CLEARANCE = Dy + F(D, — D) =46,7+0.347(29.5 —16.7) = 47,7+ 4.4 = 24 +-mm
8,25 + 0,297 x (15,2 — 8,25) = 8,25 + 2,06 = 10,3 mm

For REINFORCED INSULATION the value is doubled. CLEARANCE = 20,6 mm.

6.5.2.3.3 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 8, using the recurring peak voltage as the index (see
Figure 18 for an example of a recurring peak voltage).
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In most practical recurring waveforms, the fundamental frequency has a substantially higher amplitude

than the harmonics. Therefore, the fundamental frequency is to be 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 to be used for determining SPACINGS. For more information, see E.2 of
IEC 60664-4:2005.

A

u
. A
// AY »t
By 3
/ Qy
2
IEC (b'\.(]/
S
Key y\Q
A peak value of recurring voltage y\Q
B ORKING VOLTAGE value @
Figure 18 — Example of recurring{éék voltage
CLHARANCES for BASIC INSULATION and SUPPLEMENT INSULATION for probe assemblies
are|subjected to WORKING VOLTAGES with frequencies/above 30 kHz shall meet the value

the

CLH
ma

CLH

Coff

third column of Table 8, using the peak valuw the WORKING VOLTAGE as the index.
O

ARANCES for BASIC INSULATION and SUPPEMENTARY INSULATION for probe assemblies
be subjected to both recurring peakiyoltages and WORKING VOLTAGES with frequen

abdve 30 kHz shall meet the higher ofé}t@se requirements.

K\
ARANCES for REINFORCED INSQ@ION are twice the values for BASIC INSULATION.

-

formity is checked by i@Q@ction and measurement.

hat
5 of

hat
Lies
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Table 8 — 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 3
600 0,06 0,11 N/
800 0,13 0,26 H :
—
1000 0,26 0,48 Q
1200 0,42 076 N %
1500 0,76 11 0O\
2 000 1,27 pﬁb’
2500 1,8 N 26
3000 2.4 “U 35
4 000 3.8 N s
5 000 5,7 ) N} 8
6 000 7.9 \¢ 10
RQ)
8 000 11\\<( 15
10 000 ) : 20
12 000 L 25
15 000 \QV 25 32
20 000 A’\‘O 34 44
25 000 \Q 44 58
30000 . (\}* 55 72
\\\
40 000( ) 77 100
50 900° 100
Linear)’.n@}olation is allowed.

CREEPAGE DISTANCES for BASIC INSULATION or SUPPLEMENTARY INSULATION for probe assemblies
shall meet the applicable values of Table 9, based on the WORKING VOLTAGE which stresses
the insulation. Values for REINFORCED INSULATION are twice the values for BASIC INSULATION.

Conformity is checked by inspection and measurement.
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Table-5 9 — CREEPAGE DISTANCES for BASIC INSULATION or SUPPLEMENTARY INSULATION

BASICINSULATION-OF SUPPLEMENTARY-INSULATION CREEPAGE DISTANCES
WORKING VOLTAGE Printed wiring . s . .
a.c. r.m.s. board material Other-circuits insulating material
ord.c.
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
12,5 0,025 0,04 0,09 0,42 1,05
16 0,025 0,04 0,10 0,45 £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 0y32 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 25 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
107000 40 50 40 50 125
12 500 50 63 50 63 156
16 000 63 80 63 80 200
20 000 80 100 80 100 250
25 000 100 125 100 125 315
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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6.6 Dielectric-strength-tests Procedure for voltage tests
6.6.1 REFERENCE TEST EARTH General

The following test procedures apply to type testing, and deterioration of the test specimen
may occur. Further use of the test specimen may not be appropriate.

Tes

Thqg reference point for the voltage tests is one or more of the following, bonded togethe¢r if
mofe than one.

a) |Any ACCESSIBLE conductive part, except for any live parts permitted to lbe ACCESSIBLE
beqgause they do not exceed the values of 6.3.2 and any ACCESSIBLE conductive parts which
arel|allowed to be HAZARDOUS LIVE by the exceptions of 6.1.

b) |Any ACCESSIBLE insulating part of the ENCLOSURE, covered ywith metal foil everywHere
except around—FERMINALS CONNECTORS. For test voltages up tol(10 kV a.c. peak or d.c., |the
disﬂ:nce from foil to—TERMINAL CONNECTOR is not more than, 200 mm. For higher voltages |the
disfance is the minimum to prevent flashover.

c) |ACCESSIBLE parts of controls with parts made of inSulating material being wrapped in mgtal
foillor having soft conductive material pressed agajnst'them.

6.6]2 Humidity preconditioning

To ensure that the probe assembly does ‘niet become hazardous in the humidity conditions of
1.4] it is subjected to humidity preconditioning before the voltage tests-of-6-6-4. The prpbe
assembly is not operated during preconditioning.

If wrapping in foil is required~ by 6.6.1, the foil is—nreot applied—until after humidity
pretonditioning and recovery.

Elegtrical components,«covers, and other parts which can be removed by hand are remoyed
and subjected to the-htimidity preconditioning together with the main part.

Preconditioning.is.‘carried out in a humidity chamber containing air with a humidity of-92,$%
rhte25%F£H93 % RH + 3 % RH. The temperature of the air in the chamber is maintaiped
at 40 °C +.2.°C.

Befprelapplying humidity, the probe assembly is brought to a temperature of 42 °C + 2|°C,

m L I : o o e - £ ya A B ) £ ol ) L alih Loihr :
nor rarry Oy RCCUITTY TU al TS (CTTITPTTaturc 175 dat icaslt & T UCTUTrC tric Tidirimdity PreCOrirartrorii g

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

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 4.3.1,—-with-any-ecovers—of-non-
ventilated PROBE-ASSEMBLIES removed after which parts removed (see above) are re-installed.

6.6.3 Conduct of tests

The tests-specified-in6-6-4 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.
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It Mmavbe usefultomake partial discharges within-the-insulation-material perceptible (see |EC 80270 131
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If two or more protective means are used in combination (see 6.4), it is likely that the voltages
specified for DOUBLE INSULATION and REINFORCED INSULATION-could would be applied to parts

of circuits which are not required to withstand these voltages. To avoid this, such parts may
be disconnected during the tests, or the parts of circuits where DOUBLE INSULATION or

Voltage tests are not made between two circuits, or between a circuit and an ACCESSIBLE
REINFORCED INSULATION is required may be tested separately.

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.

6.6/4

\Voltage tests are apnlied

vV OoagCtCoto—ar C—apprChH—uormg T vValagCooPp o Ca—7—acoiC—0O

Fonsolid-insulation—the-a-c—and-d-c—tests—are—alternative-test-methods

ovar-a neriod of-5s orless tothe-snecifiedvialue-so-that-no-anpreciablelMransients oceur—then
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Thg CLEARANCE in case of homogeneous construction’(see-6-6-1-+1 6.5.1.2.2), is tested with an
a.c|, d.c. or peak impulse voltage with the peak.value specified in Table 10 for the valug¢ of

CLELRANCE specified for inhomogeneous construction.
ImAduylsa tasts are the 1 2/50 ys test sneciffed-in1EC 60060 conducted-for-a—minimum-of-tHree

Voltage tests for solid insulation are applied using the values Spgcified in Table 4.
Voltage tests for CLEARANCES are applied using the value§)specified in Table 10.

nulses of each-nolarityat-1-s minimump-Mmtervals

PO COo O CaG pOrarity—at—T—o Tt itCrvaros

atal

GO

Th

119

NOTNE 1

\J

NOTE 2 The maximum-test current of test eguinmentis usualvlimited to-avoid HAZARDS arisinagfrom-the testland

N

NOTIE 3
NIHE—S

altitudes, the correction factors of Table 11 are applied to the values of Table 10 when testing

The values of Table 10 apply to test sites located at 2 000 m altitude. For other test site
CLEARANCE but not when testing solid insulation.

NOTE The electric testing of CLEARANCES will also stress the associated solid insulation.
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Table-6 10 — Test voltages-for BASICINSULATION based on CLEARANCES

- 61—

Required Peak VGl—tag-e Veltagf(} cT:,g:IArNegE Peak VGl—tag-e Veltagﬁ
CLEARANGE | voltage | STiso ts su/ iz or vorage | oieo s S0/ iz or
testng testing
Impulse Impulse
1,2/50 ps 1,2/50 ps
mm V peak V \% mm V peak V \%
0,010 330 230 330 16,5 14 000 7 600 10 700
0,025 440 310 440 17,0 14 300 7 800 11.00(
0,040 520 370 520 17,5 14 700 8 000 11..30(
0,063 600 420 600 18,0 15 000 8 200 11 60(
0,1 806 500 700 19 15 800 8 600 12 10(
0,2 1140 620 880 20 16 400 9 000 12 70(
0,3 1310 710 1010 25 19 900 10.800 15 30(
0,5 1 550 840 1200 30 23 300 12 600 17 90(
1,0 1950 1060 1500 35 26 500 14 400 20 40(
1,4 2 440 1330 1880 40 29 700 16 200 22 90(
2,0 3100 1690 2 400 45 32 900 17 900 25 30(
2,5 3600 1960 2770 50 36/000 19 600 27 70(
3,0 4 070 2210 3130 55 39 000 21 200 30 00(
3,5 4 510 2 450 3470 60 42 000 22 900 32 30(
4,0 4 930 2 680 3790 65 45 000 24 500 34 60(
4,5 5 330 2900 4100 70 47 900 26 100 36 90(
5,0 5720 3110 4 400 75 50 900 27 700 39 10(
5,5 6 100 3 320 4 690 80 53 700 29 200 41 30(
6,0 6 500 3520 4 970 85 56 610 30 800 43 50(
6,5 6 800 3710 5250 90 59 400 32 300 45 70(
7,0 7 200 3900 5510 95 62 200 33 800 47 90(
7,5 7 500 4 080 5780 100 65 000 35400 50 00(
8,0 7 800 4 300 6 030 110 70 500 38 400 54 20(
8,5 8 200 4400 6 300 120 76 000 41 300 58 40(
9,0 8 500 4600 6 500 130 81 300 44 200 62 60(
9,5 8 800 4 800 6 800 140 86 600 47 100 66 70(
10,0 9100 4 950 7 000 150 91 900 50 000 70 70(
10,5 9,500 5200 7 300 160 97 100 52 800 74 70(
11,0 9900 5400 7 600 170 102 300 55 600 78 70(
11,5 10 300 5600 7 900 180 107 400 58 400 82 60(
12,0 10 600 5800 8 200 190 112 500 61 200 86 50(
125 11 000 6 000 8 500 200 117 500 63 900 90 40(
13.0 11400 8200 8 800 210 122 500 86 800 94 20(
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

NOTE Linear interpolation-ef-test-voltages is allowed.
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Table-7 11 — Correction factors according to test site altitude
for test voltages for CLEARANCES

Altitude Correction factors forranges-of test-voltages
Tes‘p‘égl'(tage >327V <600V | =600V <3500V >3500V <25kV > 25 kV
Tes: r‘ﬂtage >231V <424V >424V <2475V | >2475V <17,7kV > 17,7 kV
327V =0 600V <0, 3500V <0 )
peak test peak test peak test 25KV oo =Tiest
Test site altitude <-600-V o <3-500-Veai <25-kVpeak
m 234_Vr.m.s. sI7Ztest memﬁé_ytest 2_4'7_5_Vr.m.ss_l7ztest 47T7—k‘vr—m—sé

<_42‘4_Vr—m—& r.m.s ’ M-S Ut—est
Sea-level 0 1,08 1,16 1,22 1.24
500 1,06 1,12 1,16 1,17
1000 1,04 1,08 1,11 1,12
2 000 1,00 1,00 1,00 1,00
3000 0,96 0,92 0,89 0,88
4 000 0,92 0,85 0,80 0,79
5000 0,88 0,78 0,71 0,70

Linegr interpolation is allowed.

6.6)5 Test procedures
6.6{5.1 The a.c. voltage test

Thq voltage test equipment shall have a regulated output capable of maintaining the fest
vollage throughout the test. The wavefefin of the power frequency test voltage shall| be
substantially sinusoidal. This requiremeqt is fulfilled if the ratio between the peak value pnd
thelr.m.s. value is N2 + 3 %.

Thq test voltage is raised uniformfy from 0 V to the specified value within 5 s and held at that
vallye for at least the specifiedtime.

No flashover of CLEARANCES or breakdown of solid insulation shall occur during the test.

6.6)5.2 The 1 min d.c. voltage test

Thg voltage {est equipment shall have a regulated output capable of maintaining the fest
volfage throughout the test. The d.c. test voltage shall be substantially free of ripple. This
reqlirement is fulfilled if the ratio between the peak value of the voltage and the averpge
va/alle isN,0 + 3 %.

The d.c. test voltage is raised uniformly from 0 V to the specified value within 5 s and held at
that value for at least 1 min.

No flashover of CLEARANCES or breakdown of solid insulation shall occur during the test.

6.6.5.3 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 (see
Figure 1 of IEC 61180-1:1992). The wave shape of each impulse shall be observed.

When verifying CLEARANCES within 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.

6.7

Constructional requirements for protection against electric shock

6.7.1 General

If a

failure could cause a HAZARD,

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

soldering;

b)

c)

NOT
mec|

Coff

6.7
Thd

a)

b)

Cor

6.7

Ap
pro
Thi
the

eqdivalent.

ENd
for

Pro

screws securing removable covers shall be captive if their length determines a-cLEARA]
OF-CREEPAGE-BISTANGE SPACING between ACCESSIBLE conductive parts and HAZARPOUS
parts;

accidental loosening or freeing of the wiring, screws, etc., shall not cause“ACCESS
parts to become HAZARDOUS LIVE.

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

formity is checked by inspection and by measurement of SPACINGS.

2 Insulating materials

following shall not be used as insulation for safety purposes:
materials which can easily be damaged (for example, lacquer, enamel, oxides, ang
films);

non-impregnated-hydroscopic hygroscopie.materials (for example, paper, fibres, fibr|

materials).

formity 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 throughouf
ection against electric ‘shock shall have an ENCLOSURE which surrounds all metal pa
5 requirement does_not apply to small metal parts such as nameplates, screws or rivet
are separated(from parts which are HAZARDOUS LIVE by REINFORCED INSULATION oOf

LOSURES-~0Or parts of ENCLOSURES made of insulating material shall meet the requireme
DOUBLENNSULATION or REINFORCED INSULATION.

NCE
LIVE

BLE

are

dic

puUs

for
rts.
5, if
its

nts

p of

tection for ENCLOSURES or parts of ENCLOSURES made of metal shall be provided by on

the

Tfollowing means, except tor parts where PROTECTIVE IMPEDANCE IS used:

a) an insulating coating or a barrier on the inside of the ENCLOSURE which shall surround all

metal parts and all places where loosening of a part which is HAZARDOUS LIVE might ca
it to touch a metal part of the ENCLOSURE;

use

b) CLEARANCES-and-CREEPAGE-DISTANGES SPACINGS between the ENCLOSURE and parts which
are HAZARDOUS LIVE that cannot be reduced below the values specified in 6.5 by loosening

of parts or wires.

Conformity is checked by inspection and measurement and as specified in 6.5.
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6.7.

6.7.

4 CABLE PROBE WIRE attachment

4.1 General

The attachment of the-cable PROBE WIRE to the probe body and to the equipment (or to the

CON
NOR

grig
me

Cor
tes

a)
b)
c)

d)

NOT|
resp|

6.7
Wit

soldlered connection severed, the-cable PROBE WIRE is subjected for 1 min to a steady 4

pul
a)

ping, shall not be used for strain relief. The insulation of the-eable PROBE WIRE)shal
Chanically secured to avoid retraction.

formity is checked by inspection and by applying the tests of 6.7.4.2 to 6.7.4.4. After
S’
the-cable PROBE WIRE shall not have been damaged;

the insulation of the-cable PROBE WIRE shall not have been cut ep torn, and shall not h
moved more than 2 mm in the bushing;

CLEARANGES—and-GREERPAGE DISTANGES SPACINGS shall not-have been reduced below
applicable value of 6.5;

the-cable PROBE WIRE shall pass the a.c. voltage test-or the d.c. voltage test of 6.6 uJ
the applicable test voltage and duration of Table\(without humidity preconditioning).

E For test purposes, it-may could be useful to prepare a special sample of the probe, manufactured i
ects like the probe being investigated but in which no-solder has been applied.

4.2 Pull test

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

at the values shown below:

for probe bodies and forddcking CONNECTORS, twice the pull force value from Table 12;

for non-locking CONNECTORS, twice the pull force value from Table 12 or four times
axial pull force required to disconnect the CONNECTOR, whichever is less.

4.3 Flexing/pull test

Eemﬁmmmrmmmwmmwm

AL USE without damage which could cause a HAZARD. Solder alone, without mechanjical

be

the

[ave

the

ing

h all

any
xial

the

CONNECTORS shall be subjected to a flexing test in an apparatus similar to that shown in
Figure 19.

The CONNECTOR is fixed to the oscillating member of the apparatus so that, when this is at the
midpoint of its travel, the axis of the flexible PROBE WIRE, where it enters the CONNECTOR, is
vertical and passes through the axis of oscillation.
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The oscillating member is, by variation of distance d shown in Figure 19, so positioned that
the flexible PROBE WIRE makes a minimum lateral movement when the oscillating member of
the test apparatus is moved over its full travel.

2
'
1 4 \'“%
193’*“-%'3// AN
N

,,
=
/4

xO
. c\)b IEC

o

-

D 300 mm O
@)

ONNECTOR .
fPart of oscil member for fixing the CONNECTOR

Depth s ed for the shroud of corresponding equipment TERMINAL
Veiég)

The PROBE WIRE is loaded with a weight such that the force from Table 12 is applied.

N

A wN

Eigure7~19—Flexing-test

The oscillating member is moved to each side of vertical through a total angle of 90° (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.
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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.

Table-8 12 — Pull forces for-cable PROBE WIRE attachment tests

Cross-section sectional area of the Pull force
conductor (a)
mm? N
ok 36
e 50
4<ag<b 60
e 8o
B 90
0,25 2,5
0,50 5
1,0 10
2,5 18
4 25
6 30
10 40
16 45
NOTE Linear interpolation is allowed.
For-eables 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 any shield is
ignored.

6.7/4.4 Rotational flexing test

Thg-tead probe assembly\isl mounted in the test fixture as shown in Figure 20, so that|the
fixeld clamp holds the probe body, CONNECTOR, or equipment with at least 5 mm of the splid
portion protruding through the clamp. The rotating clamp is attached to the probe lead &t a
point 50 times thesdiameter of the-eable PROBE WIRE, measured along the surface of the lpad
from the fixed clamp. The rotating clamp rotates in a plane at a distance equal to 20 times|the
diameter of the<éable PROBE WIRE from the fixed clamp. The rotating clamp is rotated from
point F to Ghand back to point F (one complete oscillation) at a rate of 20 oscillations |per
minute for-a total of 250 swings. The-plug probe body or CONNECTOR is turned 90° aboug its
axi§ and_the test continued for a further 250 oscillations.
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Dimensions in millimetres

20 x d

270°

2 IEC

Key
diameter of PROBE WIRE
dtart point, end point

rhiddle point (F + 270°)

O M o

-

fixed clamp

2 rotating clamp

Figure-8 20 — Rotational flexing test-forcable used-inPROBE-ASSEMBLIES {see 674

7 |[Protection against mechanical HAZARDS
Handling of a probe assembly or an accessory during NORMAL USE shall not lead to a HAZARD.

NoJe Easily touched-edges, projections, etc. should be smooth and rounded so as no} to

cause injury-gduripg=NoRMALUSE{. This does not apply to PROBE TIPS;—plugpins—ete).

Conformity (is\checked by inspection.

8 |Mechanical Resistance to-shockand-impact Resistance to mechanical

stresses

8.1 General

Probe assemblies shall not cause a HAZARD when subjected to-sheck-and-impact 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 8.2 to 8.4. The probe assembly is not
operated during the tests.
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After completion of the tests, the probe assembly shall pass the a.c. voltage test or the d.c.
voltage test of 6.6 using the applicable test voltage and duration of Table 4 (without humidity
preconditioning) and is inspected to check that:

a)
b)

parts which are HAZARDOUS LIVE have not become ACCESSIBLE;
ENCLOSURES show no cracks which could cause a HAZARD;

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

d)

internal wiring remains undamaged;
BARRIERS PROTECTIVE FINGERGUARDS have not been damaged or loosened;

e)

Dar
SPA
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Thd
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there has been o danrage which could tause spread of fire.

nage to the finish, small dents which do not reduce-CREERPAGE-DISTANGCES-OF-CLEARAM,
CINGS below the values specified in 6.5, and small chips which do not adversely, affect
ection against electric shock or moisture, are ignored.

Rigidity test

non-operative treatment of 10.2 is performed. Within 2 min af\the end of the n
rative treatment, the probe assembly is held firmly against a rigid.support and subjecte
rce of 20 N applied by the hemispherical end of a hard rod of "1.2°mm diameter. The ro
lied three times to any part of the probe assembly which-iS“\ACCESSIBLE when the pr]
embly is ready for use, and which could cause a HAZARD if,distorted.

Drop test

ce samples of the probe assembly are each dropped three times through a distance of
b a 50 mm thick hardwood board having a dénsity of more than 700 kg/m3, lying flat g
) base such as-a concrete-bleck. For eachtsample, the three tests are carried out so a
ly the impact to different points on the probe body.

-metallic ENCLOSURES of probe asseémbly with a minimum RATED ambient tempera

Impact swing test

probe body is subjected to one impact against a 5 mm thick hardwood board havin
sity of more than 70.kg/m3 fixed to a solid wall, when swinging as a pendulum by its—e4
BE WIRE (see Figure*21). The height of the drop is 2 m, or the PROBE-cable WIRE leng

-metallic p¥obe bodies with a minimum RATED ambient temperature below 2 °C are cod
he minitmum RATED ambient temperature, then tested within 2 min.

bw 2 °C are cooled to the minimupNRATED ambient temperature, then tested within 2 mir.

the

on-
) to
0 is
bbe

1 m
n a
5 to

ure
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1\ \ —

IEC

Key
1 gtart point
guspension point
¢able PROBE WIRE
probe

vall

o 0~ W N

hardwood board

Figure-9 21 — Impact swing test

9 |Temperature limits and protection-against the spread of fire

9.1 General

Any heating shall not cause a HAZARD in NORMAL CONDITION oOr in SINGLE FAULT CONDITION, |nor
shd]ll it cause spread of fire outside the probe assembly.

Eadily touched surfaces shall not exceed the following temperatures in NORMAL CONDITION, [nor
1058 °C in SINGLE FAULT_CONDITION, at an ambient temperature of 40 °C, or the maximum RA[TED
ambient temperature if higher.

Mefal: 55 °C
Non-metallie~-materials: 70 °C
Wirp-andscable PROBE WIRES: 75 °C

If epsily” touched heated surfaces are necessary for functional reasons, they are permitted to
exceed these values, but shall be recognizable as such by appearance or function, or shall be
marked with Symbol 6 of Table 1 (see 5.2).

If protection against fire depends on separation of circuits, they shall be separated at least by
BASIC INSULATION.

The maximum temperature of a part is determined by measuring the temperature rise of the
part under the conditions of 9.2 and adding it to the maximum ambient temperature (40 °C or
the maximum RATED ambient temperature if higher, see 1.4).
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Conformity is checked by inspection, by the tests of 9.2 and by tests in the SINGLE FAULT
CONDITIONS of 4.4. Alternatively, if protection is assured by separation of circuits, conformity is
checked by measurement Of-GLEARANGESand-GREEPAGEDISTANGES SPACINGS, and by making
the voltage tests of 6.6.5 (without humidity preconditioning) using the applicable test voltage
of Table 10.

9.2 Temperature tests

A PROBE ASSEMBLY is tested under reference test conditions and in the position of NORMAL USE
(see 4.3.2). The tests of 6.7.4.2 to 6.7.4.4 are performed before performing these temperature

tests Tampar::furne are-measured when efn::nly state has bheen attained.

NOT esdetermined-byv-measuring-the-temperaturelrideof
NOH S—GetermhReaynReasSurng Hperatte t
the bar muym—ambient-temperature /Aﬂ °(“ or-théesmaxihum
the HH R—ampteRttemperatd tHR
RATH

NOTJE 2 NoRMAL USE includesfollowing-the - manufacturers—instructions—for ventilation-and-any-specified limits—for
NOHIEZ—NORMALUSEHREHHEGEes+o1 g HHaeturers—Hhstrd HhRa—ahRYy-SpectHea—HHmHp+of

10 |Resistance to heat

10.1 Integrity of CLEARANGES-and CREEPAGE DISTANGES SPACINGS

CLBARANCES-and-CREERPAGE-DISTANGES SPACINGS shall meet'the requirements of 6.5 when|the
prope assembly is operated at an ambient temperature of 40 °C or the maximum RATED
ambient temperature if higher (see 1.4).

Conformity in cases of doubt, if the probe assembly produces an appreciable amount of heat,
is checked by operating the probe assembly under the reference test conditions of 4.3, exgept
thaf the ambient temperature is 40 °C or théZmaximum RATED ambient temperature, if higher.
After this test,—GLEARANGCES-and-CREERPAGE-DISTANGES SPACINGS shall not have been reduced
belpw the requirements of 6.5.

If the-PROBE-ASSEMBLY-has—anENCLOSURE-which ENCLOSURE is non-metallic, the temperafjure
of darts of the ENCLOSURE is measured during the above test for the purpose of 10.2.

10.2 Resistance to heat

PRABE ASSEMBLIES (ENCLOSURES of non-metallic material shall be resistant to elevdted
temperatures.

Conformity is_checked by—eone—of-thefollowingtreatments the test of 8.2, applied after|the

follpwing nénsoperative conditioning :

h at
is

& —in-which The probe assembly, not energized, is stored for 7
3 temperature of 70 °C. However if during the test of 101 a h/gher temperatur
reastret—the—storage—tempe 2 aboY meastredHermpe the

probe assembly contains components which m/ght be damaged by th/s treatment an empty
probe-assembly ENCLOSURE may be treated, followed by assembly of the probe at the end
of the treatment.
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Protection against HAZARDS from fluids

11.1 General

Probe assemblies containing fluids, or to be used in measurements of processes on fluids,
shall be designed to give protection to the OPERATOR and surrounding area against HAZARDS
from fluids encountered in NORMAL USE.

NOTE Fluids likely to be encountered fall into three categories:

a)

having continuous contact, for example. in vessels intended to contain them:

b)
c)

Cor

1.

If a
not
cor
and

Cor
ma
of
d.c
hun
deg
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If the probe assembly is RATED-or antl marked by the manufacturer as having a proteq

ENG
pro
wat

Coff
tred
d.c)
hun

12

12.

having occasional contact, for example, cleaning fluids;

having accidental (unexpected) contact. The manufacturer cannot safeguard against such cases.

formity is checked by the treatment and tests of 11.2.

P Cleaning

cleaning or decontamination-precess method is specified by the manufacturer, this s
cause a direct safety HAZARD, an electric shock HAZARD, or a“HAZARD resulting f
osion or other weakening of structural parts associated with saféety. The cleaning met
any decontamination method shall be described in the documentation (see 5.4.3).

formity is checked by cleaning the probe assembly./three times according to
pufacturer's instructions. If, immediately after this treatment, there are any signs of wet
arts likely to cause a HAZARD, the probe assembly,shall pass the a.c. voltage test or
voltage test of 6.6 using the applicable test.Moltage and duration of Table 4 (with
pidity preconditioning) and ACCESSIBLE parts shall not exceed the-limits levels of 6.3.2.
ontamination method is specified, this method-is applied once.

B  Specially protected probe assemhblies

LOSURE—it-shal-comply-with-the~relevant requirements according to the stated degree

ection of IEC 60529, it shalkadequately resist the ingress of solid foreign objects
er which could lead to a HAZARD.

formity is checked by inspection and by subjecting the probe assembly to the appropr
tment of IEC 60529, after which the probe assembly shall pass the a.c. voltage test or

voltage test of\6!6 using the applicable test voltage and duration of Table 4 (with
pidity preconditioning) and ACCESSIBLE parts shall not exceed the-lmits levels of 6.3.2.

Components

| General
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If safety is involved, components shall be used in accordance with their specified RATING
unless a specific exception is made. They shall conform to one of the following.

a) All applicable safety requirements of relevant IEC standards. Conformity with other

b)

requirements of the component standard is not required. If necessary for the applicat

ion,

they shall be subjected to the tests of this standard, except that it is not necessary to

carry out identical or equivalent tests already performed to check conformity with
component standard.

the

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

applicable safety requirements of the relevant IEC component standard.

If there is no relevant IEC standard, the requirements of this standard.
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Applicable safety requirements of a non-IEC standard which are at least as high as those
of the relevant IEC 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-IEC standard.
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highest RATED voltage of the probe assembly, and an appro

cur
pro
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ent RATING for the intended application of the probe a

to the against

P

/

formity is checked by inspection, and if necessary, by test.

P Fuses

es in probe assemblies may be used to provide protection u@@

losions or burns, or they may be used to protect the equipment to whi@. e probes
nected.

fuse is installed in a probe assembly, it shall have a voltage RA

at least as high as

%‘s breaking capacity

ly (see also 5.1.3). If

be assembly is RATED for both a.c. and d.c., the a.c. an
vidually determined, and the fuse shall meet the RAT

. breaking capacities shal

h case.

O

formity is checked by inspection.

v
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Conformity-is-checked by meastrement-and-test: 4

O
12.8 PROBE WIRE N

©
12.8.1 General <</C)
A\

PR®BE WIRE shall be suitable for its intended use in MAL CONDITION and SINGLE FAULT
CONDITION.

Conformity is checked as specified in 12.3.2 to 1%? 6.

QO

12.3.2 RATING of PROBE WIRE %
&

PRO®BE WIRES shall be RATED for thewimum voltage and current of NORMAL USE and shall
witlstand the voltage test for the \fighest RATED voltage to earth. Conductors shall| be
seplarated from ACCESSIBLE surfac®s y DOUBLE INSULATION or REINFORCED INSULATION, baged
on fhe following values: \{‘

.

O
a) |[for type A probe asse@?‘es, 125 V or the highest RATED voltage to earth of the prpbe
assembly, whichever is greater,;

b) [for type B prob emblies, 500 V or the highest RATED voltage to earth of the prpbe
assembly divi y the divider ratio, whichever is greater;

c) [for type C be assemblies, 125 V or the highest RATED voltage to earth of the prpbe
assemb ichever is greater;

d) |fort probe assemblies, 125 V.

For tg&(g B probe assemblies, Symbol 7 shall be marked on the probe assembly and a warrning
shat—beprovided—mmthe—documentatiom—that—thePROBE—WHRETTay Tot—provide —adeqdate
protection if it comes into contact with the circuit under test.

Insulation of PROBE WIRES which have a wear indicator shall meet the requirements for BASIC
INSULATION when the wear indicator has become visible.

A wear indicator is highly recommended (see also 5.4.3 j)).

Conformity is checked by inspection, and by the a.c. voltage test of 6.6.5.1, or for PROBE
WIRES stressed only by d.c., the d.c. voltage test of 6.6.5.2, with a duration of at least 1 min
using the applicable test voltage of Table 4 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.
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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.

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.

If the samples have a covering or semiconducting layer over the insulation, it is mechanically
removed.

Thq indentation device is shown in Figure 22, and consists of a rectangular bladewithl an
edge 0,70 mm + 0,01 mm wide, which can be pressed against the sample. Each ‘samplg is
plaged in the position shown in Figure 22. A flat cord without a sheath is laid on it3 flat sfde.
Samples are fixed on the support in such a manner that they do not curve undéhthe presqure
of the blade. The force is applied in a direction perpendicular to the axis of thhe sample;|the
blagle is also perpendicular to the axis of the sample.

i V]
L 7% 0,7 mm +0,01 mm
L W s “WWV&
—
\3 N
7]
4

|
1

IEC

Key
1  Testing frdme
ample
upports
Weight

A W N

Figure 22 — Indentation device

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

F=0,6 x V(2 x d x e — €2)
Where:

F s 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
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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.

Cofforminty 15 chiecked Dy Ihe a.c. voltage [est of 6.6.5.1, OF 10T PROBE WIRES Siressed g//‘g) by
d.c|, the d.c. voltage test of 6.6.5.2, with a duration of at least 1 min using the applica\/ fest
volfage of Table 4 for REINFORCED INSULATION (without humidity preconditioning). Q~
12.8.4 Tests for resistance of insulation to cracking Q'\

Fodr samples of suitable length are cut from two sections of the PROBE wfékiseparated by at
leagt 1 m. External coverings, if any, are removed from the insulation. Q)

Eagh sample is tautly wound and fixed, at ambient temperature, mandrel to form a clpse
hellx. The diameter of the mandrel and the number of turns are g@e in Table 13.

O

Table 13 — Diameter of mandrel and ers of turns
N

O
Outer diameter of the PROBE WIRE (d) rel diameter Number of turns
mm mm
Y
d<25 \§\ 5 6
25<d<4,5 @G\ 9 6
4,5<d<6,5 $’\,\(\ 13 6
6,6<d<9,5 . 19 4
A\Q) 40 2
<
9,6<d<12,5 \'0

.

O
Tw¢ samples, on their n@rels, are placed in an air oven pre-heated to a temperajure
10q4 °C + 3 °C, The samples are maintained at the specified temperature for 1 h. After|the
samples have bee owed to return to approximately ambient temperature, they |are
examined while sti the mandrel.

Thq other tw@vples are conditioned in a cold chamber for 4 h at =10 °C + 2 °C. The tegt is
to be perf d in the cold chamber where space and mounting means are available in|the
chambe here this is not practical, it is appropriate to remove a sample and a mandrel ffom
the t@dhamber and perform the test outside the chamber. In either case, the winding i to
be pleted within 30 s of the time that the cold chamber is opened. The winding is td be
done at a rate of about 3 s per turn (18 s + 3 s for six turns), and successive turns are to be in
contact with one another.

Flat 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.
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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 a.c. voltage test of 6.6.5.1, or for PROBE WIRES
stressed only by d.c., the d.c. voltage test of 6.6.5.2, with a duration of at least 1 min using
the applicable test voltage of Table 4 for REINFORCED INSULATION without humidity
preconditioning.

12.3.5 Voltage test

are
;th.
P fo

air
oveln pre-heated to a temperature 100 °C + 3 °C, The test piece shall b@b aintained at|the
spelcified temperature for 1 h. ,Q
Q

After air oven conditioning, the three specimens are to be cooled, Q) oom temperature in |still
air for a period of 16 h to 96 h before testing. After the coolin '\r/od both the unaged pnd
oveln-conditioned samples are to be tested. The centre 3 Qnm of each sample is to| be
wrapped with metal foil. \
3

Exdept for flat PROBE WIRES, the foil-wrapped centr ection of each sample is to then| be
wrapped closely for six complete turns around a /é@ andrel having a diameter of two tipes
theloutside diameter of the specimen or 5 mm, hever is larger. The end of each resulting
helix is to be twisted loosely together or fas together with tape to prevent unwindng.
Spdcimens of flat wires are to be wrapped U bend in which the specimen is in confact
witlh a mandrel having a diameter of twic@t@e minor axis diameter of the specimen for 180°
minimum. $

2

N\
Thg test voltage is applied bet gn the conductor of the test specimen and the mktal
mandrel. The a.c. voltage test .6.5.1, or for PROBE WIRES stressed only by d.c., the|d.c
volfage test of 6.6.5.2, with, ration of at least 1 min using the applicable test voltago of

Tahle 4 for REINFORCED IN, \\T/ON is then performed without humidity preconditioning. After
1 nmin at the specified test’voltage, the test voltage is increased at a rate not exceeding
50d V/s until dielecticN\breakdown occurs. The dielectric breakdown voltage values |are
recprded separatel unaged specimens and oven-aged specimens. The average of|the
dielectric breakd voltage values is calculated and recorded separately for unaped
spelcimens and@'en-aged specimens.

Sarnples@;th unaged and oven-aged specimens shall comply with the following:

a) u@ged and oven-aged samples shall withstand the test voltage without breakdown]for

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.
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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 determination
of the median value of the result.

12.376: mptmng A

Thg samples selected for the ageing treatment are from positions adjacent to th nles
used for the test without ageing and the tensile tests on the aged and unaged te ces|are
madle in immediate succession. Q’\

Ong¢ section of each core to be tested is taken of sufficient size to provi ™ ‘minimum of|ten
samples, five each for the tensile tests without ageing and for the t%sig/e tests after |the
agging treatment, bearing in mind that a 100 mm length is needed fo&@’e preparation of epch

ple. The cores of flat cords are not separated. Any san@ that shows signg of
meg¢hanical damage is not used for the test. (-O'\

12.8.6.3 Preparation and conditioning of samples \<</C)

conductor and any outer coverings are remove re being taken not to damage |the
instilation. The samples are marked to identify th tion from which they were prepared gnd
thelr relative positions in the section. \§\

b

Thg centre 20 mm shall be marked immew'&@ly before the tensile test.

Thg section of core is cut into ten samples, eachéa@roximately 100 mm long and |the

12.8.6.4 Determination of cross-i@\ﬁonal area

At the middle of the section being?Qsed to prepare the samples, a piece is taken to determine
the|cross-sectional area A by ollowing method (for samples with a round shape).

o

-

Whre: O®
e |sthe mean@ e of the thickness of the insulation,
d [s the m@@va
For sa/@s which are to be aged, the cross-sectional area is determined before agging
tred t/(g/ .

N\

12.3.6.5 Ageing treatment

A=rxx(d—e)xe

lue of the outer diameter of the test piece.

The five 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 is maintained at the specified
temperature for 1 h, and then allowed to cool to the temperature of 12.3.6.6.

12.3.6.6 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:
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The rate of separation shall be 250 mm/min+ 50 mm/min and,
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50 mm for tubes, if tested with self-tightening grips;
85 mm for tubes, if tested with non-self-tightening grips.

25 mm/min £ 5 mm/min.

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.

Thd
iS 4
req
tes

13

13.

Wh
diff
LOA
bys|

If th
flowi
ioni
LOA
to

fla

bys|

PR(
and

Coff

13.
The

a)

n unsatisfactory result, which is ignored. In this event, at least four valid re
ired in order to calculate the tensile strength and elongation at break; otherwis%
procedure is repeated. N

P

Prevention of HAZARD from arc flash and short-circuits (b'\
Q

breaking of a sample due to damage in the grips, or breaking outside the reference_m4
/
er

U4
I General \Q

En a PROBE TIP or SPRING-LOADED CLIP temporarily bridges t@:\mgh energy conductors
brent potentials, it could cause a high current to flow th the PROBE TIP or SPR

tander. $\

e bridge is opened (by OPERATOR action, mell§o> other event) while the high curren
ing through the PROBE TIP or SPRING-LOADEDXCLIP, arcing could occur. The arcing
ze the air, permitting continued current f n the vicinity of the PROBE TIP or SPR
DED CLIP. If there is sufficient available energy, then the ionization of the air will conti
pread and the flow of current through @éir will continue to increase. The result is an
h, which is similar to an explosmn$ can cause injury or death to an OPERATOR (

tander.
A\Q)

BE TIPS and SPRING-LOADED (’5@3 shall be constructed to reduce the risk of short-circ
arc flashes.

’\\O
formity is checkedS‘specified in 13.2.

P Exposed c@ctive parts

exposed@%ﬁctive part of a PROBE TIP shall be constructed as follows:

For S@S-LOADED CLIPS RATED for MEASUREMENT CATEGORY Il or 1V:
1kéﬂosed position, the exposed ACCESSIBLE conductive parts shall not exceed 4 mm
I

rks
are
tire

b at
NG-

DED CLIP which could become hot and melt. This coul @use burns to an OPERATOR ¢r a

tis
will
NG-
hue
arc
ra

Lits

(in

\Mll directions);

b)

2) in open position,

i) the length of the exposed ACCESSIBLE conductive parts of SPRING-LOADED CLIPS

with one hook shall not exceed 10 mm,

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

Except for SPRING-LOADED CLIPS RATED for MEASUREMENT CATEGORY Il or IV:

hall

1) for probe assemblies RATED for MEASUREMENT CATEGORY IlI or IV, the exposed

conductive part of a PROBE TIP shall not exceed 4 mm;

2) for probe assemblies not RATED for MEASUREMENT CATEGORY II, Ill or IV, and for use in

special applications where the energy levels will not support arc flash or fire,
exposed conductive part of a PROBE TIP shall not exceed 80 mm;

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

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

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

2) moving parts other than spring-loaded parts which change the RATING and the markings of
the probe assembly are evaluated in each position:

3) |removable parts which change the RATING and the markings of the probe asse@ are

removed. Q,
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Annex A
(normative)

Measuring circuits for-AccessiBLE touch current
(see 6.3)

NOTE Annex A is based on IEC 60990, which specifies procedures for measuring touch-current, and also

specifies the characteristics for test voltmeters.

Al_M ing circuits £ ith £ . L MH ford

Thg current—shallbe is measured with the circuit of Figure A.1. The current—skall“be is

calg¢ulated from:

where
| Jis the current, in amperes;
U |[s the voltage, in volts, indicated by the voltmeter.

Thig circuit represents the impedance of the body apd compensates for the change
physiological response of the body with frequency.

R1 = €1

h

L C2 (v)

| —
P
w

i1

|

Q

IEC

R1 315000 +5 %

R2 =5606=+5%

R3 =10 kQ £5 %
C1=0,22 pF £10 %
C2=0,022 uF +10 %
V- Voltmeter

Figure A.1 — Measuring circuit for a.c. with frequencies up to 1 MHz and for d.c.

of
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A.2 Measuring circuits for a.c. with sinusoidal frequencies up to 100 Hz and

for d.c.

If the frequency does not exceed 100 Hz, the current may be measured with the alternative

circ

uit of Figure A.2. When using the voltmeter, the current shall be calculated from:

whe

Ths

A.3

Thd
6.3

I'c
is the current, in amperes;
is the voltage, in volts, indicated by the voltmeter.

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

P 000 Q +5 %
— Lo

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

Figure A.2 — Measuring circuits for a.c. with sinusoidal frequencies
up to 100 Hz and for d.c.

Current measuring circuit for electrical burns at-high frequencies above
100 kHz

current-shat_be is measured with the circuit of Figure A.3 or Figure A.4 as specifie
2,6.3.3, on6:3.4.3. The current-shall-be is calculated from:

1 in

where

/
U

is the current, in amperes;
is the voltage, in volts, indicated by the voltmeter.

These circuits compensate for the—ehange—of physiological response of the body to high
frequencies.
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R1 Lc
M
R2 H Vv
o)
IEC

R1

1500 Q £5 %
R2 § 500 Q +5 %
C130,22 pF £10 %

V—1Voltmeter

Figure A.3 — Current measuring circuit for electrical burns

[

R1=1500Q+5 %
R2 =500 Q +5 %
C1=0,22 uF £10 %

Cs = Capacitance between the shield and the foil (see Figure 10)

Figure A.4 — Current measuring circuit for high frequency test probes
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A.4 Current measuring circuit for WET-contact LOCATIONS

For WET-eentast LOCATIONS the current is measured using the circuit of Figure A.5 shal-be
used. The current is calculated from:

U
[=——
500
where
| Jis the current, in amperes;
U |[is the voltage, in volts, indicated by the voltmeter.
Thid cirenit ranracante tha imnadanca of tha hadv whon thara ic nn clkin cantacrtifacictanca
Hrs—cretitrepresents-the-impedanceot-the body Ch—hoioeho o so et oo nes
R1 |:| 4 C1
R2 (V)
IEC
R13375Q +5 %
R2 3 500 Q +5 %
C130,22 uF +10 %
Figure-A-4 A.5 — Current measuring circuit for WET-contact LOCATIONS
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Annex B
(normative)

Standard test fingers

{see-6-2}

Dimensions in millimetres

80

Key
A etal

B Ihsulating material

For|tolerances and dimensions of the fingertip, see Figure B.2.

NOTIE This test finger is identical to test probe 11sfrom IEC 61032.

@50
|

|
|
|
|
|
|
|
|
|
|
@12

IEC

Figure’B.1 — Rigid test finger
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@50

Dimensions in millimetres

-
|
|
|
|
‘j @75
-
|
|
L
|
|
7N
~
-
|
D
N

R2 £ 0,05

@ s

14° R4.£'Q,05 C-

Key

IEC

1 ipsulating material 6 spherical
2 gection AA 7 detail’x (example)
3 dection BB 8- side view
4 Rhandle 9 chamfer all edges
5 gtop plate
Figure B.2 — Jointed test finger
Tolgrances on dimensions without specific tolerance:
0
on angles: 10
on linear dimensions:
0
up 1025 mm: _o0sMM
over 25 mm: 10,2 mm
Material of finger: heat-treated steel, etc.

Both joints of this finger may be bent through an angle of (90+3°)° but in one and the same

dire

ction 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 *)’)° 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 Examples 1

to—4+ 7. These cases do not differentiate between gaps and grooves or between types of |

insulation.

—t0

width X of arocoves -spnecifiedin Examples 1 to- 114 annlv to all examples as a3 functiah-of

POLLUTION DEGREE

or laraaer than

o OTota T TCacTr oo a (groove 1o Tquar—to;— O

if tha distance across 3 a¥dove is eaual to

arg ot

anv racass is acdmmiad 1o he hridaed with an inculating link havina 5 lanath eaual tolthe

Ty TOCTCOO 1o o T CU to 0T oago o Wit ar mrodrat g i av g a 1orrgu T ogquatr ot

CREEPAGEY BISTANCES and ClLEARANCES measured between

DooweCH

b @ Q.

i < &
-

I &

m V., [72)
S

> E: i

m g :

b = )

Y o L
e

P @ b

N s F

: : :

’ =

b @

C o w

5 T

X X @ ®

p c e o

r O

5 ) % o | o

D & o< |+ b

[ E 2

o [=)

b

D

5

THHeaoutrcta

TLEEATRAINNGED

o a

THREeErAUC DO TANGEDS

Th

Wittt 7y O groov oo op oMo =Aampicos

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

POULUTION DEGREE.

Table C.1 — Relation betweenPoLLUTION-degrees-and width-of grooves Dimension of| X

If the associated CLEARANCE is less than 34rm, the-minimum-groove-width-shall dimension X

in Tlable C.1 may be reduced to one-third of this CLEARANCE.

a)

<7

h)

d)

&7



https://iecnorm.com/api/?name=2fb8613bb558280355e4f36616d9f0ff

- 88 — IEC 61010-031:2015 RLV © IEC 2015

Example 1: <X mm
The path includes a parallel- or converging-
sided groove of any depth with a width less than L — — | —|— — — —
X mm.
The CLEARANCE and CREEPAGE DISTANCE are
measured directly across the groove as shown.
IEC
Example 2: > X mm
Thg path includes a parallel-sided groove of any
dedth and equal to, or-mere greater than, X mm.
CLHARANCE is the “line-of-sight” distance. The I R N
CRHEPAGE DISTANCE follows the contour of the -
gropve. A
“Hc
Exgmple-3: =X mm
Thg path-includesa V-shaped groove with-a
widfh-greater- than X.
B e B e e R
gropve by X-link-
IEC 2751/2000
Ex3dmple 3:
Thg path includes a rib. NN
P 2TV AN
Thg CLEARANCE is the shortest direct airpath 7 . . ~N
over the top of the rib. The CREEPAGE DISTANCE y /-
follpws the contour of the rib.
I1EQ
Ex3mple 5: <X'mm <X'mm
| e e e
DISTANCE - — RSPTYOT
shown-
IEC 2753/2000
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>X'mm

>X mm

IEC 2754/2000

Ex3dmple 4:

Thg path includes an uncemented joint with a
gropves on-each one side less than X wide and
thelgroove on the other side equal to, or greater
thap, X wide.

Thg CLEARANCE and the CREEPAGE DISTANCE-is

thel“tine-of-sight’distance are as shown.

> X mm

< X mm

“Ec

Ex3dmple 5:

Thg CLEARANCE is the shortest direct air path
over the top of the barrier.

Thg CREEPAGE DISTANCE through the
undemented joint is less than the CREEPAGE
DISFANCE over the barrier.

IEC

Ex3dmple 6:

Thg gap between the head of the screw and the
wall] of the recess is too narrew to be taken into
acqgount.

Megsurement of the GREEPAGE DISTANCE is from
screw to wall when the distance is equal to X.

>X mm

IEC 2758/2000
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Example 7:

C is a floating part. d D

The CLEARANCE is the distance d + D.

The CREEPAGE DISTANCE is also d + D

CREEPAGE DISTANCE
- —— - CLEARANCE
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Annex D
(normative)

Routine spark tests on PROBE WIRE

D.1 General

Th 9
PR%BE WIRE in accordance with the following spark test procedure and routine spaQ
method for PROBE WIRE. \

D.4 Spark test procedure

for

all

a)
b)

On

secpndary winding in an a.c. power sup@ shall be solidly connected to earth. A volt
source shall not be connected to more U&hn one electrode.

A dfc. or a.c. spark tester shall include a voltage source, an electrode, @meter, a sys

N
Thqg voltage source of a d.c. or a.c. spark tester shall maintain th(eo'f&owing test voltage un

Thqg electrode of a d.c. or a.c. sgg ester shall be of the link- or bead-chain type or shal
of gnother evaluated and approv
contact throughout its entire\'l@ th with the surface of the insulated conductor being tested.

Q
\%

q/Q

Hetecting and counting signalling faults, and the appropriate eIectri@L nnections.

INORMAL CONDITIONS of leakage current:

O

the voltage specified for a d.c. test of the wire type. The d.c. power supply output cur
capability shall not exceed 5 mA. Any ripple sh ot exceed 1 %. After a fault, the
test voltage shall recover to the specified lev hin 5 ms unless 610 mm or less of
product travels through the electrode in the&@e it takes for the full voltage recovery.

¢ TERMINAL of the d.c. power supply, the core of a transformer, and one end of

2

type. A link- or bead-chain electrode shall make intin

a sinusoidal or nearly sinusoidal r.m.s. voltage specifiidsfzf an a.c. test of the wire typq;

the
est

em

der

ent
H.cC.
the

the
hge

be
ate

Thd bottom of a metaltlink- or bead-chain electrode enclosure shall be U- or V-shaped, |the
chalins shall have a th appreciably greater than the depth of the enclosure, and the w|dth
of?}:e trough shal greater (typically 40 mm) than the diameter of the largest PROBE WIRE
being tested. @
For|a bea ain electrode, the longitudinal and transverse spacings of the chains and |the
diamet each bead shall comply with Table D.1 (see also Figure D.1). The vertical spaging
betw eads in each chain shall not exceed the diameter of a bead.
Table D.1 — Maximum centre-to-centre spacings of bead chains
Diameter of a bead 2 Longitudinal spacing Transverse spacing between rows 2
within each row 2
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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IEC '\c
9‘55
Figure D.1a — Chains unstaggered Figure D.1b — ChaiQ%taggered
Key @'\
Vire centre Q/C)
T Transverse spacing $\\
longitudinal spacing O

The
opd

Thd

The
eac
indi

Figure D.1 — Bead Chain Configuration (if applicable)
N\

rating personnel against electric shock{@m the electrode and associated live parts.
b\

voltmeter shall be connected in th\@‘&rcuit to indicate the actual test potential at all tim
3

test equipment shall includ!\Q fault detector, fault counter, and a means of signal
h fault that occurs. Whgert\)b- fault is detected, the signal shall be maintained until
cator is reset manuallyc)\\

N
electrode shall have an earthed metal‘\&reen or an equivalent guard that protgcts

1]

ES.

ling
the

Thg fault detector sl@i ‘detect a voltage breakdown of the insulation. A breakdowrn] is
characterized by g between the electrode and the earthed conductor(s) under tesf. A
brepkdown is defi as a decrease of 25 % or more from the test voltage applied betwgen
the electrodeﬁ‘fhe earthed conductor(s). The output current of the test equipment shall|not
exceed 5m

Thqg f Lﬁ)ﬁ;tector shall consist of a trigger circuit that converts an input pulse of short tjme
durat\ to an output pulse of a magnitude and duration that reliably operates the fdult-

indi

cating cCircult.

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

Where:

D = distance between faults

S
t

= product speed as 0,656 x m/min
= counter response time in seconds
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For a d.c. 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 a.c. 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
negative crests of the a.c. supply voltage (the equivalent of a full 9 cycles of the a-c supply
voltage). The maximum speed V of the product is to be determined for an a.c. test by means
of the following formula:

V=(FxL)7T50 Q
Whegre: Qy
V [ speed in m/min ,\<O
= frequency in Hz (LQ
L F electrode length in mm Q(b'\
For|convenience, Table D.2 shows the formulas for seven frequencief\Q’
Table D.2 — Formula for maximum speed of 'éin terms
of electrode length L of link- or bead-ch@ electrode
. \\VI _
Nominal supply frequency eed V (m/min)
F (Hz) wi}h léctrode length L (mm)
50 o) 0,333+ L
60 RN 0,400 + L
100 IR 0,667 + L
400 o 2,67+ L
1000 QO 6,67+ L
3000 =\ 20,9+ L
4000 AN 26,7+ L
xO
Thg conductor being tested Il be earthed during the spark test. Where the condugtor
confing from the pay-off rﬁ%s bare, the conductor shall be earthed at the pay-off reel of at
andther point at which continuous contact with the bare conductor, prior to the insulafing
profess, is maintaine d the conductor is not required to be tested for continuity or earthed
at the take-up reel. ere the conductor coming from a pay-off reel is insulated, an earth

con
sh

nection shall

ade at each pay-off reel and at the take-up reel. The earth connec

ion

Il be bonde@o’the protective earth TERMINAL in the spark tester.

@line spark test method for PROBE WIRE

the wire

is RATED for 300 V and shall be 2 000

V if

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.

QQQ
&
§\®
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Annex E
(informative)

4 mm CONNECTORS

General

ARDS may arise from an OPERATOR’S reliance on values displaved by the equipment w

nen

CON

Ann
use
The

E.2

The
CAT

Thd

NECTORS appear to be in mated position but conductive parts are not in contact. A
Y

ex E gives the recommended dimensions for safety purposes of 4 mm CONNE% S w
d on probe assemblies and equipment to which probe assemblies can hé&.connec

se 4 mm CONNECTORS are often called “banana connectors” or “banana plurq/ .
o5’
Dimensions Q,Q

N
dimensions of Figure E.1 are compatible with 4 mm CONNEC%)& RATED for MEASUREM
EGORIES II, Il or IV up to 1 000 V. C)

se dimensions ensure that SPACINGS of 6.4.2 are m }v en the CONNECTORS are ma

unmpated or partially mated, and conductive parts of mg(teG)CONNECTORs are in contact.

hen
ed.

ENT

ed,

NOT|E Extraction or insertion forces and contact resistance Qu s have not been considered.
S ‘
G
i M
I‘
il
o
T
IEC
Male Female
Key:
A =3,90 mm + 0,05 mm (compressed) M = 4,00 mm + 0,05 mm
B > 6,6 mm G <6,4mm
C<7,9mm K>8,1 mm
2,6 mm < E <6 mm 4 mm<H<6mm
F<12 mm L>20 mm

Figure E.1 — Recommended dimensions of 4 mm CONNECTORS
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Tolerances on dimensions without specific tolerances: +0,1 mm

— F is the point where the best contact occurs
— Ais the maximum diameter where the contact occurs

— Minimum value of E and H depends of the presence of plastic parts. SPACINGS shall be at
least 2,6 mm
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Annex F
(normative)

Measurement Categories

F.1 General

For_the purposes of this standard, the following MEASUREMENT CATEGORIES are used. These
MEASUREMENT CATEGORIES are not the same as the OVERVOLTAGE CATEGORIES accordmg to
Annex K of IEC 61010-1:2010 and IEC 60664-1, or the impulse withstand c ofies
(overvoltage categories) according to IEC 60364-4-44. <O
N

—

NOTE 1 IEC 60664-1 and IEC 60364-4-44 categories are created to achieve an insulation (o@dination of| the

components and equipment used within the low-voltage MAINS supply system. ,\’ )
NOTIE 2 MEASUREMENT CATEGORIES are based on locations on the MAINS supply system@?fzre measurements|can
be npade. /
Q’\
F.2 MEASUREMENT CATEGORIES @'\
F.2|1 MEASUREMENT CATEGORY Il s\\Q/

MEASUREMENT CATEGORY Il is applicable to test and eQuring circuits connected directly to
utilization points (socket outlets and similar points) he low-voltage mains installation (see
Tahle F.1 and Figure F.1).

EXAMPLE Measurements on MAINS CIRCUITS of househ appliances, portable tools and similar equipment,|and
on the consumer side only of socket-outlets in the fi stallation.

F.2|2 MEASUREMENT CATEGORY llI $

\

MEASUREMENT CATEGORY Il is a T%able to test and measuring circuits connected to |the

distribution part of the buildiﬁggs low-voltage mains installation (see Table F.1 Bnd

Figyure F.1). .
\\O

To |avoid risks causeg ‘by the HAzZARDS arising from these higher short-circuit currepts,

itional insulation ther provisions are required.

EXAMPLE Measurgmgnts on distribution boards (including secondary meters), photovoltaic panels, cirpuit-
bregkers, wiring ding cables, bus-bars, junction boxes, switches, socket-outlets in the fixed installation,|and
i trial use and some other equipment such as stationary motors with permanent connectign to

to provide adequate protection against short-circuit currents.

E EFG[)equipment that is part of a fixed installation, the fuse or circuit breaker of the installation cap be

F.2.3 MEASUREMENT CATEGORY IV

MEASUREMENT CATEGORY |V is applicable to test and measuring circuits connected at the
source of the building’s low-voltage mains installation (see Table F.1 and Figure F.1).

Due to these high short-circuit currents which can be followed by a high energy level,
measurements made within these locations are extremely dangerous. Great precautions shall
be made to avoid any chance of a short circuit.

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

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

S
r\’ .
Qo) |
Q L]
)
AR
- S /f |

CAT I CATIIlL CATIV

IEC

Key
(0] Other circuits that are not directly ¢cofinected to mains
CATIHI MEASUREMENT CATEGORY Il
CAT| I MEASUREMENT CATEGORY,{!
CAT|IV MEASUREMENT CATEGORYAV
Figure F.1 — Example to identify the locations of MEASUREMENT CATEGORIES
fable F.1 — Characteristics of MEASUREMENT CATEGORIES
MEASUREMENT Short-circuit current? Location in the building installation
CATEGORY: (typical)
kA
I <10 Circuitg co_nnected' to mains socket outlets and similar pointp in
the mains installation
Il <50 Mains distribution parts of the building
A% > 50 Source of the mains installation in the building

@ The values of loop impedances (installation impedances) do not take into account the resistance of the test

leads and impedances internal to the measuring equipment. These short-circuit currents vary, depending on
the characteristics of the installation.
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Annex G

Index of defined terms

Term Definition
ACCESSIBLE (OF @ PaIt) ouivuiiiiiiiiiii e e et 3.4.1
BARRHE R e T T T T T T T T R T T T T T T T T e e 313
BASIC INSULATION L. etueitneeteet e et et e et e et e et e e e e et e e e e e e e e e e e e e an e e aa e e an s e an e e antean s e an s e an s eaneeenneeneens 3.5.1
(07011 1] =S 0 0 PP 3|1.5
(] I8 =Y 7 N ] =P PUPRPRR o 3.9.10
(o721 =27 e = o 1= Y N o] = PP 5 3.5.11
DOUBLE INSULATION 111 ttutttieiteeteeteeteeteeteeeneeaneeansesneesnsesnseensesnsesnsesnsssnsesnsesnses o irhennennnenns 3(5.3
=N T [0 1= = NP S 3(1.2
2 A 2 o U AT 3[4.3
HAZIARDOUS LIVE ..otuitieitieiie et e et e et e et e et e e e e e e ee e eeeneeensesnseenseenseensediiae e etaeetaeenaesneenneennnes 3(4.2
G H AN T E G RIT Y e T T T T T R T T T T T T T e 3143
MEASUREMENT CATEGORY ..uutiiiiniiiniieieiieneeneeeeneneneneneneenenen e ettt enenee s 3.4.11
N[0T 1YY I o7 11N o 1 T | N PP 3[4.6
NORMAL USE .. itueiiieiiieiineeteete et eeaeeeeeseeaneeaneesnseansesn s fafannennsesnsesn s eanaeanteenaeanaeenaeaneeneenaees 3[4.5
(0] 2] = . 0 s PN 3[4.8
L2 T U 0 PN 3(5.5
Lo TN U 0T NI o] =l = = S PP 3(5.6
POLLUTION DEGREE T ..itiiiiiiiineiieeieeie e e e o et et e e e et e e e et e e e s e e e et e en s e et s e et s e an e anaeeneees 3(5.7
POLLUTION DEGREE 2. .uuiiiiiiineiieeieee s 2 ettt e e e e eees 3(5.8
POLLUTION DEGREE 3 . .tiiiiiiiueiiee s e eene et e et e et e et e ea e et e e e e e e e e ea s e an e e en s e en e e an e e en e e en s eanaeenaeenaees 3(5.9
ey e
o] =7 =S T A PN 3(1.4
PRUOBE WIRE ..ituiitieiie e 8e e feetneeaneetneeea e eee e e e e ea e e aaeeea e e ea e e ease et ee et ee et se et se et ae et ae et e e ea e en e eneenneesnnas 3[1.7
PRATECTIVE FINGERGUARD ... ettt ettt ettt e e et ettt et e e e e et a e eenens 3|1.3
PROTECTIVE IMPEBDANCE ...ttt ittt ettt et e e et et et et e e e e e e e an e e e et en e e e s e en e e an e e anaean e enaees 3l4.4
RATIED (VAU Y i ettt e e ettt et et et ettt et 3|2.1
RATIING . T s+ttt et et e et et e e e e e e e e e et e et e e ea e e ea e e et ee et e e et e e et e e et e e et e et e et e et e et e et e et e e e et eans 3[2.2
nEE S eyl e e oo e
REASSNABEY-FORESEEABLtEMSHSEArmmmmmmm 34.12
REINFORCED INSULATION L.tuitueitettett et e et e et e et e et e e e e e e e e e e e aa e e et seenee et saeaae et ae et aeetaeenaeenaeenns 3.54
RESPONSIBLE BODY 1.ituitueituetti et e et eetieeta e et e e e e eaaeeaa e e aa e eanseaaee et se et seesse et ae et aeetaeetaeetaeeaesseennnes 3.4.9
L@ LU I I P 3.3.2
SINGLE FAULT CONDITION 1.1 tttttte et e et ette et et e et e et e et e e e e e et et e e e e e et e et e et e et e et e e ee e eeenes 3.4.7
5] 27 Yo 1] PSPPI 3.5.12
]l 1N RN ] =1 o N o | PP PPP 3.1.8
STACKABLE CONNECTOR L. tutttututittatet e tiee et e et e e e e e ettt et et et et e et e et et e e n e a et e a et et r e n e e enaneens 3.1.9
SUPPLEMENTARY INSULATION ...t uttutttettette e et e et e et e et e et e et e et e e e e e e e e e et e et e et e et ee e eeenas 3.5.2

LI L 3.1.1


https://iecnorm.com/api/?name=2fb8613bb558280355e4f36616d9f0ff

- 100 - IEC 61010-031:2015 RLV © IEC 2015

LI 3.1.6
LI 2 = 1 =15 3.3.1
L T 10 T L 3.4.10

WORKING VOLT AGE. . i et e et e e e s e e eaaeeaanes 3.2.3
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Int

INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 031: Safety requirements for hand-held

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compr
3ll national electrotechnical committees (IEC National Committees). The object of IEC-is to proj
international co-operation on all questions concerning standardization in the electrical and electronic fieldg
this end and in addition to other activities, IEC publishes International Standards, Techhical Specificati
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
ublication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee intere]
the subject dealt with may participate in this preparatory work. International, governmental and
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clg
ith the International Organization for Standardization (ISO) in accordanee® with conditions determine
dgreement between the two organizations.

he formal decisions or agreements of IEC on technical matters expr€s$,as nearly as possible, an internati
¢onsensus of opinion on the relevant subjects since each technical committee has representation fron
interested IEC National Committees.

C Publications have the form of recommendations for interhational use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are ‘wade to ensure that the technical content of
ublications is accurate, IEC cannot be held responsible for the way in which they are used or for
isinterpretation by any end user.

order to promote international uniformity, IECNational Committees undertake to apply IEC Publicat
transparently to the maximum extent possiblexin~their national and regional publications. Any diverg
hetween any IEC Publication and the corresponding national or regional publication shall be clearly indicatd
the latter.

gssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for
4ervices carried out by independent certification bodies.

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

o liability shall attach to IEC_ or its directors, employees, servants or agents including individual experts
embers of its technical committees and IEC National Committees for any personal injury, property damag
¢gther damage of any mnature whatsoever, whether direct or indirect, or for costs (including legal fees)
g¢xpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
ublications.

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

sing
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C itself does not provide any attestation of conformity. Independent certification bodies provide confofqmity

any
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and
IEC
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66:

Safety of measuring, control and laboratory equipment.

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

IEC 61010-031 is a stand-alone standard. This second edition cancels and replaces the first
edition published in 2002 and Amendment 1:2008. This edition constitutes a technical
revision.

This edition includes the following significant changes from the first edition, as well as
numerous other changes:

a) Voltages above the levels of 30 V r.m.s., 42,4 V peak, or 60 V d.c. are deemed to be

HAZARDOUS LIVE instead of 33 Vr.m.s., 46,7 V peak, or 70 V d.c.
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b) Servicing is now included within the scope.

c) Extended environmental conditions are included within the scope.

d) New terms have been defined.

e) Tests for REASONABLY FORESEEABLE MISUSE have been added, in particular for fuses.

f) Additional instruction requirements for probe assembly operation have been specified.

g) Limit values for ACCESSIBLE parts and for measurement of voltage and touch current have
been modified.

h) SPACINGS requirements for mating of CONNECTORS have been modified.

i) [PROBE TIPS and SPRING-LOADED CLIPS requirements have been modified. The PROTECTIVE

FINGERGUARD replace the BARRIER with new requirements.

j) [Insulation requirements (6.5) and test procedures (6.6.5) have been rewritten and alighed
when relevant with Part 1. Specific requirements have been added for solid. insulation gnd
thin-film insulation.

k) |The terminology for MEASUREMENT CATEGORY | has been replaced with thedesignation {not
RATED for measurements within MEASUREMENT CATEGORIES II, Ill, or V2.

[) [The flexing/pull test (6.7.4.3) has been partially rewritten.

m) [Surface temperature limits (Clause 10) have been modified te'conform to the limits of |JEC
Guide 117.

n) [Requirements for resistance of PROBE WIRES to mechanical stresses have been added in
Clause 12 and a new Annex D.

0) Requirements have been added regarding the prevention of HAZARD from arc flash pnd
short-circuits for SPRING-LOADED CLIPS.

p) A new informative Annex E defines the dimension of the 4 mm banana CONNECTORS.

Thqg text of this standard is based on the folléwing documents:

FDIS Report on voting
66/569/EDIS 66/571/RVD

Full information on the voting{for the approval of this standard can be found in the repor{ on
voting indicated in the aboyetable.

Thi

5 publication has/beén drafted in accordance with the ISO/IEC Directives, Part 2.

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

In thissstandard, 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 used throughout this standard which have been defined in Clause 3: SMALL ROMAN
CAPITALS.
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication 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 publication indicates
that it contains colours which are considered to be useful for the ‘corrgct
urlderstanding of its contents. Users should therefore print this document'using a
calour printer.
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SAFETY REQUIREMENTS FOR ELECTRICAL EQUIPMENT
FOR MEASUREMENT, CONTROL AND LABORATORY USE -

Part 031: Safety requirements for hand-held
probe assemblies for electrical measurement and test

1.1
1.1
Thi

pro
ass|

measurement equipment. They may be fixed to the equipment or be“detachable accessof

for

a)

b)

c)

d)

o L Lo N
YLUPEC aliu Uyjoul
Scope

1 Probe assemblies included in scope

5 part of IEC 61010 specifies safety requirements for hand-held and 'hand-manipulg
be assemblies of the types described below, and their related accesseries. These pr
emblies are for direct electrical connection between a part and electrical test

he equipment.

Type A: low-voltage and high-voltage, non-attenuating probé assemblies. Non-attenua
probe assemblies that are RATED for direct connection t0woltages exceeding 30 V r.n
42,4 V peak, or 60 V d.c., but not exceeding 63 kV. Fhey do not incorporate compone
which are intended to provide a voltage divider fufiction or a signal conditioning funct
but they may contain non-attenuating components such as fuses (see Figure 1.)

assemblies that are RATED for direct connection to secondary voltages exceed

be carried out wholly within the probe*assembly, or partly within the test or measurem
equipment to be used with the probetassembly (see Figure 2).

signal conditioning functionnmay be carried out wholly within the probe assembly, or p3

see Figure 3).

Type D: low-voltage attenuating, non-attenuating or other signal conditioning pr
assemblies, that )are RATED for direct connection only to voltages not exceeq
30 V r.m.s., or'42,4 V peak, or 60 V d.c., and are suitable for currents exceeding 8 A (
Figure 4).

ted

bbe
and

es

ing
.S.,
nts
on,

Type B: high-voltage attenuating or divider pfebe assemblies. Attenuating or divider prpbe

ing

1 kV r.m.s. or 1,5kV d.c. but not exceeding 63 kV r.m.s. or d.c. The divider function hay

ent

Type C: low-voltage attenuating-aor divider probe assemblies. Attenuating or divider prpbe
assemblies for direct connection to voltages not exceeding 1 kV r.m.s. or 1,5 kV d.c. The

rtly

within the test or measurement equipment intended to be used with the probe assenpbly

bbe
ing
see
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! 2
3
6
L 1 4
NS ] ——
IEC
Key
1 typical CONNECTORS 4 to equipment
2 PROBETIP 5 SPRING-LOADED CLIP
3 probe body 6 PROBE WIRE
Figure 1 — Examples of type A probe assemblies
1 .
=] )
4 S)
6
-
2
-
3 /
1
o
4 5
6
%ZD
2
— = Z
IEC
Key
1 PROBE TIP 4 PROTECTIVE FINGERGUARD
2 to equipment 5 hand-held area of probe body
3 reference CONNECTOR 6 PROBE WIRE

Figure 2 — Examples of type B probe assemblies
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7
5
NG
IEC
Key
1 PROBETIP 5 PROBE WIRE
2 probe body 6 examples of accessories
3 reference CONNECTOR 7 BNC CONNECTOR
4 to equipment

Figure 3 — Examples of type C probe assemblies

IEC
Key

1 CONNECTOR 3 hand-held area of SPRING-LOADED CLIP or clamp
2 PROBETIP 4 PROBE WIRE

Figure 4 — Examples of type D probe assemblies
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1.1.2 Probe assemblies excluded from scope

This standard does not apply to current sensors within the scope of IEC 61010-2-032 (Hand-
held and hand-manipulated current sensors), but may apply to their input measuring circuit
leads and accessories.

1.2 Object
1.21 Aspects included in scope

The purpose of the requirements of this standard is to ensure that HAZARDS to the OPERATOR
and the surrounding area are reduced to a tolerable level.

Requirements for protection against particular types of HAZARDS are given in Clauses.6 to|13,
as follows:

a) |electric shock or burn (see Clauses 6, 10 and 11);

b) |mechanical HAZARDS (see Clauses 7, 8 and 11);

C) [excessive temperature (see Clause 9);

d) [spread of fire from the probe assembly (see Clause 9);
e) farc flash (see Clause 13).

Additional requirements for probe assemblies which are designed to be powered from a Ipw-
voltage mains supply, or include other features not specifically addressed in this standard |are
in gther parts of IEC 61010.

NOTIE Attention is drawn to the possible existence of additional requirements regarding the health and safefy of
labopr forces.

1.2)2 Aspects excluded from scope
Thig$ standard does not cover:

a) Jreliable function, performance(or other properties of the probe assembly;
b) |effectiveness of transport packaging.

1.3 Verification

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

1.4 Envirommental conditions

1.4{1 Normal environmental conditions

Thig 'standard 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 % relative humidity at 40 °C;

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

This standard applies to probe assemblies designed to be safe not only in the environmental
conditions specified in 1.4.1, but also in any of the following conditions as RATED by the
manufacturer of the probe assemblies:
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outdoor use;
altitudes above 2 000 m;
ambient temperatures below 5 °C or above 40 °C;

relative humidities above the levels specified in 1.4.1;
WET LOCATIONS.

Normative references

followina documents in whole or in part are normatively referenced in this document
b T g T P4

nd

are
und
am

IEG
IEG

IEG
and

IEG
Def

IEG
equ

IEG
pub

ISQ

For

3.1

3.1
TE
co

indispensable for its application. For dated references, only the edition cited applies,
ated references, the latest edition of the referenced document (including
endments) applies.

60027 (all parts), Letters symbols to be used in electrical technology
60529, Degrees of protection provided by enclosures (IP Code)

61010-1:2010, Safety requirements for electrical equipment for measurement, con
laboratory use — Part 1: General requirements

61180-1:1992, High-voltage test techniques for low‘/voltage equipment — Parf
initions, test and procedure requirements

61180-2, High-voltage test techniques forolow-voltage equipment — Part 2: 1
ipment

GUIDE 104, The preparation of safety publications and the use of basic sa
lications and group safety publications

/IEC GUIDE 51, Safety aspects <\Guidelines for their inclusion in standards

Terms and definitions
the purposes of thissxdocument, the following terms and definitions apply.

Parts and accessories

1
INAL
ponent provided for the connection of a device (equipment) to external conductors

For
any

rol,

[est

fety

N t 1% + - T ool o ol 1 + + a-tk ES Ladl ) + H
ote—4te—entry—FERMINALS-CaR-eORtaiR-ORe—BF-Severalcontacts—and-the—termineludes—seeketspirs—eonnee

etc.

3.1.

2

ENCLOSURE
part providing protection of a probe assembly against certain external influences and, in any
direction, protection against direct contact

3.1.

3

PROTECTIVE FINGERGUARD
part of the ENCLOSURE that indicates the limit of safe access and that reduces the risk of the
OPERATOR touching HAZARDOUS LIVE parts

ors,
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3.1.

4

PROBE TIP
part of a probe assembly or accessory which makes a connection to the point being measured
or tested

Note 1 to entry: The term “PROBE TIP” includes the conductive parts of the jaws or hooks of SPRING-LOADED CLI

3.1.

5

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

PS.

3.1
TOQ

6
L

extérnal device, including a key or coin, used to aid a person performing a. mechan

fun

3.1

PR(Q
flex
orn

3.1

Ction

7
BE WIRE

ible wire or cable used as part of the probe assembly or its accessories, consisting of
hore conductors and associated insulation

8

SPRING-LOADED CLIP

pro

be or probe accessory with one or more hooks or jaws forced by a spring to grip the

beipg measured or tested

3.1
STA
CON

EXA

Key

9
CKABLE CONNECTOR
NECTOR assembly which contains an additional TERMINAL

1

MPLE: Figure 5 is an example of a STACKABLE CONNECTOR with a male CONNECTOR and a female TERMINAY.

cal

bne

part

TERMINAL for additional CONNECTOR

2 CONNECTOR

3 PROBE WIRE

3.2

3.2.

Figure 5 — Example of a STACKABLE CONNECTOR
with a male CONNECTOR and a female TERMINAL

Quantities

1

RATED (condition or value)
condition or quantity value assigned, generally by a manufacturer, for a specified operating

con

dition of a component, device, or probe assembly
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3.2.2
RATING

set

of RATED values and operating conditions

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

3.2.3

WORKING VOLTAGE
highest r.m.s. value of the a.c. or d.c. voltage across any particular insulation which can
continuously appear during NORMAL USE

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

3.3

3.3
TYP)

test

par

Tests

1
E TEST

icular design, to show that the design and construction meet the-requirements of

stapdard

Notg 1 to entry: This is an amplification of the IEC 60050-151:2001, 151-16-16’/definition to cover design as

as c

3.3

bnstruction.

2

ROYTINE TEST
confformity test made on each individual item during or ‘after manufacture

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

3.4
3.4

Safety terms

1

AC(JESSIBLE
abl¢ to be touched with a standard-test finger or test pin, when used as specified in 6.2

3.4

2

HAZARDOUS LIVE
caplable of rendering an\electric shock or electric burn

3.4

3

HAZARD

pot

3.4

ential sourGe of harm

4

PRQTECGTIVE IMPEDANCE
component or assembly of components whose impedance, construction and reliability are
suitable to provide protection against electric shock

of one or more samples of a probe assembly (or parts of a probe assembly) made fo a

this

well

3.4.5
NORMAL USE
operation, including stand-by, according to the instructions for use or for the obvious intended

pur

pose

3.4.6
NORMAL CONDITION
condition in which all means for protection against HAZARDS are intact
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3.4.7

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

3.4.8
OPERATOR
person operating the probe assembly for its intended purpose

3.4.9

RESPUONSIBLCE BODY

indi

3.4
WET

location where water or another conductive liquid may be present and js likely to ca

red
the

3.4
MEA
clas
whi

3.4

REASONABLY FORESEEABLE MISUSE
of a product in a way not intended by the.sdpplier, but which may result from readily

use
pre

3.5

3.5
BA
ins

[SO

3.5
SUP
ind
ag

3.5
Doy

vidual or group responsible for the safe use and maintenance of probe assemblies

10
LOCATION

Hictable human behaviour

Insulation

1
IC INSULATION
lation of HAZARDOUS LIVE parts:which provides basic protection

URCE: IEC 60050-195{1998, 195-06-06]

2
PLEMENTARY INSULATION

pendent insulation applied in addition to BASIC INSULATION in order to provide protec
inst electric shock in the event of a failure of BASIC INSULATION

3

inslation comprising both BASIC INSULATION and SUPPLEMENTARY INSULATION |

BLE INSULATION

[SOURCE: IEC 60050-195:1998, 195-06-08]

3.5.

4

REINFORCED INSULATION
insulation which provides a degree of protection against electric shock not less than that
provided by DOUBLE INSULATION

3.5.

5

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

Lise

to

iced human body impedance due to wetting of the contact between the ‘human body pnd
probe assembly, or wetting of the contact between the human body and“the environment
11

SUREMENT CATEGORY

sification of testing and measuring circuits according to the types of mains circuitd

ch they are intended to be connected

12

on
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6

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

3.5.

7

POLLUTION DEGREE 1
no POLLUTION or only dry, non-conductive POLLUTION occurs, which has no influence

3.5.8

POLLUTION DEGREE 2

only Ton-tonductive POLCUTION OCCUTS EXCEpPt that—occasionalty a temporary conductivity
caused by condensation is expected

3.5{9

POLULUTION DEGREE 3

confductive POLLUTION occurs, or dry, non-conductive POLLUTION occurs -which becomes
conductive due to condensation which is expected

3.5{10

CLE[ARANCE

shortest distance in air between two conductive parts

3.5{11

CREHEPAGE DISTANCE

shortest distance along the surface of a solid insulating material between two conductive
parfs

[SQURCE: IEC 60050-151:2001, 151-15-50]

3.5/12

SPACING

any| combination of CLEARANCES and.CREEPAGE DISTANCES

4 |[Tests

4.1 General

Tesgts in this standard are TYPE TESTS to be carried out on samples of probe assemblies or
their parts. Theironly purpose is to check that the design and construction ensure conformity
with this standard. In addition, the ROUTINE TESTS of Annex D shall be performed on the PRPBE
WIRE.

Thg probe assembly shall at least meet the requirements of this standard. It is permissibl¢ to
exceed’'the requirements. If, in this standard, a lower limit is specified for a conformity value,

then the probe assembly may demonstrate a larger value. If an upper limit is specified for a
conformity value, the probe assembly may demonstrate a lower value. Manufacturing

vari

ations 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 standard, and used in accordance with them, need not be repeated
during TYPE TESTS of the whole probe assembly.

If a probe assembly is of more than one probe type (see 1.1.1), each type shall be tested

acc

ording to its applicable requirements.

Conformity with the requirements of this standard is checked by carrying out all applicable
tests, except that a test may be omitted if examination of the probe assembly and design
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documentation demonstrates conclusively that it would pass the test. Tests are carried out
both under reference test conditions (see 4.3) and fault conditions (see 4.4).

Where conformity statements in this standard 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, whemcarrying outa cornformity test, there 15 any uncertaimy about the exact vatue of an
apdlied 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 widéer than that stgted

in 1.4.1, the manufacturer should make sure (for example, by suitable”alteration of fest
requirements or additional tests) that the safety requirements of this standard are still fulfilled.

Prope assemblies which have been type tested may no longer Be€ ‘suitable for their intenfled
fungtion because of the residual effect of stresses resulting from tests. A probe assenpbly
which has undergone TYPE TESTS shall not then be put into use.

4.2] Sequence of tests

Thg sequence of tests is optional unless otherwise specified. The probe assemblies urlder
tes{ shall be carefully inspected after each test.\\If the result of a test causes doubt whether
any| earlier tests would have passed if the sequence had been reversed, these earlier tgsts
shall be repeated.

4.3 Reference test conditions
4.31 Environmental conditiohs

Unless otherwise specified \in-this standard, the following environmental conditions (but|not
confflicting with those of 1.4.1, shall exist in the test location:

a) | a temperature of-35°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 hoatfrost, dew, percolating water, rain, solar irradiation, etc.

4.3)2 State of probe assemblies

Unless otherwise speciiied, tesis shall be carried out on the probe assemblies assembled for
NORMAL USE and under the least favourable combination of the conditions given in 4.3.3 to
4.3.9.

In case of doubt, tests shall be performed in more than one combination of conditions.

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 standard.

4.3.3 Position of the probe assembly

All possible orientations of the probe assembly are considered to be positions of NORMAL USE.
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4.3.4 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.

4.3.5 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.

4.316 Input and output voltages

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

4317 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 prpbe
assembly.

4.3)8 Connections

Thg probe assembly shall be connected for NORMAL USEyor not connected whichever is|the
worst condition.

4.3)9 Duty cycle

Prope assemblies for short-term or intermittent operation shall be operated for the longest
RATED period and shall have the shortest RATED recovery period consistent with |the
manufacturer's instructions.

4.4| Testing in SINGLE FAULT CONDITION
4.41 General

Thqg following requirements-apply.

a) |[Examination of the*probe assembly and its circuit diagram will generally show the fpult

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
demonstrdted that no HAZARD could arise from a particular fault condition.

c) [The-probe assembly shall be operated under the least favourable combination| of
reference test conditions (see 4.3). These combinations may be different for diffefent
faults and they shall be recorded for each test.

4.4.2 Application of fault conditions
4.4.2.1 General

Fault conditions shall include those specified in 4.4.2.2 to 4.4.2.5. 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 4.4.4.
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4.4.2.2 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 6.4.5, it need not be short-circuited or disconnected.

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

Thgse shall be operated continuously if continuous operation could occur in a SINGLE FAULT
CONDITION.

4.4|12.4 Outputs

Oufputs of Type B and Type C probe assemblies shall be short-circuited.

4.4]12.5 Insulation between circuits and parts

Insyilation between circuits and parts which is below the level speeified for BASIC INSULATION
shall be bridged to check against the spread of fire if the method(of 9.1 is used.

4.413 Duration of tests

Thg probe assembly shall be operated until further change as a result of the applied fault is
unlikely. 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, spread of fire or injury to persons may eventually occur, the [est
shdlll be continued for a maximum period of 4.h:

4.414 Conformity after application of fault conditions
44141 Electric shock

Conformity with requirements>for protection against electric shock after the application of
single faults is checked as follows:

a) |by making the measurements of 6.3.3 to check that no ACCESSIBLE conductive parts have
become HAZARDOUS LIVE, except as permitted by 6.1;

b) |by performing ‘a_voltage test on DOUBLE INSULATION or REINFORCED INSULATION to check that
the protection~is still at least at the level of BASIC INSULATION. The voltage tests are mpade
as specified in 6.6 (without humidity preconditioning) with the test voltage for BASIC
INSULATION.

4.4)42 Temperature

Conformity with requirements for temperature protection is checked by determining the
temperature of the outer surface of the probe assembly (see Clause 9).

This temperature is determined by measuring the temperature rise of the surface or part and
adding it to the maximum RATED ambient temperature.

4443 Spread of fire

Conformity with requirements for protection against the spread of fire is checked by placing
the probe assembly on white tissue-paper covering a softwood surface and covering the
probe assembly with cheesecloth. No molten metal, burning insulation, flaming particles, etc.
shall fall on the surface on which the probe assembly stands and there shall be no charring,
glowing, or flaming of the tissue paper or cheesecloth. Melting of insulation material shall be
ignored if no HAZARD could arise.
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4.4.4.4 Other HAZARDS

Conformity with the requirements for protection against other HAZARDS is checked as specified
in Clauses 7 to 13.

4.5 Tests in REASONABLY FORESEEABLE MISUSE
4.51 General

Tests needed to support a risk assessment pertaining to REASONABLY FORESEEABLE MISUSE are
carried out in the combinations of conditions and operations determined during the risk
assessment.

4.5)2 Fuses

Fuged probe assemblies are used where insufficient protection may be provided by |the
equipment to which the hand manipulated probe assemblies are connected in particular urjder
the| REASONABLY FORESEEABLE MISUSE conditions associated with the equipment that cquld
lead to fire or arc explosion.

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 prpbe
assembly may be connected to any voltage source within the RATING of the probe assemply.
This leads to a test condition where any current level up t0.the maximum prospective short
circuit current may be applied. With respect to prospective short circuit currents associgted
with MAINS installations, the fuse shall be RATED accgrding to 12.2 and no additional tes}ing
relgted to the interrupt current RATING is necessaryf However, testing is necessary at curfent
levegls near the RATING of fuse which could potentially lead to excessive temperature risg 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 condition
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.

5 |Marking and documentation

5.1 Marking
5.1/1 General

Prope assemblies shall bear markings in accordance with 5.1.2 to 5.2. Markings applying {o a
prope assembly as a whole shall not be put on parts which can be removed by an OPERAJTOR
withoutthe use of a TOOL.

Letter symbols for quantities and units shall be In_accordance with IEC 60027. Graphic
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 graphic symbol may be used
on a probe assembly provided the symbol is explained in the accompanying documentation
(see 5.4.1).

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

Conformity is checked by inspection.

5.1.2 Identification

Each probe assembly and, when possible, its accessories shall be marked with:
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a) the name or registered trade mark of the manufacturer or supplier;
b) in addition for Type B and Type C only, the model number or name or other means of
identifying the probe assembly or 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.

Table 1 — Symbols
Number Symbol Reference Description
1 __ — __ |IEC 60417-5031 (2002-10) Direct current
2 7\_ | IEC 60417-5032 (2002-10) Alternating elrrent
3 /\/ IEC 60417-5033 (2002-10) Both direct and alternating current
4 | IEC 60417-5017 (2006-08) Earth (ground) TERMINAL
5 A IEC 60417-6042 (2010-11) Caution, possibility of electric shock
6 & IEC 60417-5041 (2002-10) Caution, hot surface
7 A ISO 7000-0434 (2004-01) Caution 2@
a8 [Seé 5.4.1 which requires manufacturers to state that documentation must be consulted in all cases where this

lorark L ’
SYMOOT IS NTarkeu:

5.1.3 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 room, 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.
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4 CONNECTORS and operating devices

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

and

controls, including any sequence of operations.

Conformity is checked by inspection.

5.1.

5 RATING

The RATING of probe assemblies shall be marked as follows.

a)

b)

Ma
(a.q
and
exc
clog

For
be

ma
whi

Cor

5.2

Wa

If it
affd
Tah
pla

If th
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Probe assemblies which do not have a RATING for MEASUREMENT CATEGORIES IlI, Il ‘of

(see 6.5.2) shall be marked with the RATED voltage to earth and with Symbol 7 ofTab
(see also 5.4.3 f) and g)).

Probe assemblies for measurements within MEASUREMENT CATEGORIES II, Hl'and IV (

v
e 1

See

6.5.2) shall be marked with the RATED voltages to earth and the relevant MEASUREMENT

CATEGORIES. The MEASUREMENT CATEGORY markings shall be "CAT II", "CAT IlI" or "(
IV" as applicable.

king on a probe assembly shall preferably be on the probe body..The nature of the volt
., d.c., etc.) shall also be marked, unless the voltage marking.applies to both a.c. r.f

AT

hge
n.s.

d.c. If a reference CONNECTOR is intended for connection‘io points at a voltage I¢vel

ceding the values of 6.3.2, the RATED voltage shall be _marked on the CONNECTOR of
e to the CONNECTOR as is practicable.

Type A and Type D probe assemblies only, the RATED current of the probe assembly s
marked together with the RATED voltage to earth™»The RATED current does not need tg
ked on probe assemblies which are specified _for use only in conjunction with equipm
ch has high-impedance inputs or limited-current outputs.

formity is checked by inspection.

Warning markings

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

is necessary for the QPERATOR to refer to the instruction manual to preserve the protec
rded by the probe assembly, the probe assembly shall be marked with the Symbol ]
le 1. If a warning applies to a particular part of the probe assembly, the marking shal
ted on or near this part.

e instructions for use state that an OPERATOR is permitted to gain access, using a Tool

as

hall
be
ent

ion
[ of
be

, to

part whieh in NORMAL USE may be HAZARDOUS LIVE, there shall be a warning marking which

stafes that the probe assembly must be isolated or disconnected from the HAZARDOUS
volfage before access, or Symbol 7 of Table 1 may be used provided that the informatio
incl i i i -

[ IVE
N is

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 9.1 to exceed the temperature limits
of 9.1 shall be marked with Symbol 6 of Table 1.

Conformity is checked by inspection.

5.3

Durability of markings

Required markings shall remain clear and legible under conditions of NORMAL USE and shall

resi

st the effects of cleaning agents specified by the manufacturer.
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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.

After the above treatment the markings shall be clearly legible and adhesive labels shall not
have worked loose or become curled at the edges.

5.4 Documentation

5.4 +—General

Prope 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 technicalbassistance may| be
obtained;

d) [the information specified in 5.4.2 to 5.4.4.
If applicable, warning statements and a clear explanation of warning symbols marked on|the
prope assembly shall be provided in the documentation or shall be durably and legibly marked
on the probe assembly. In particular, there shall be a statement that documentation need$ to

be gonsulted in all cases where Symbol 7 of Table 1 is,used, in order to find out the naturge of
the|potential HAZARD and any actions which have to.be taken.

Conformity is checked by inspection.

5.4]2 Probe assembly RATING

Dogumentation shall include the veltage 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 desighed (see 1.4).

Conformity is checked by inspection.

5.413 Probe assembly operation
Insfructions for use shall include, if applicable:

a) lidentification 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
idéntification of the equipment;

c) arrexptanmatiomof symbotsTetatedtosafety whithare used-om the probeassembty;

d) a definition of the relevant MEASUREMENT CATEGORY if marking is required on the probe
assembly (see 5.1.5);

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

f) instructions for interconnection to accessories and other equipment, including indication 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;
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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 I, llI,
or IV, a warning not to use the probe assemblies for measurements on mains circuits;

[) for Type B probe assemblies, if the RATED voltage of the PROBE WIRE is lower than the
RATED voltage of the PROBE TIP, a warning that the PROBE WIRE may not provide adequate
protection if it comes into contact with a HAZARDOUS LIVE part;

m) a warning that the applicable MEASUREMENT CATEGORY of a combination of a probe
assembly and an accessory is the lower of the MEASUREMENT CATEGORIES of the probe

assemblv and of the accessory
4 Y

Thgre shall be a statement in the instructions that, if the probe assembly is used in a’'marner
not|specified by the manufacturer, the protection provided by the probe assembly. may| be
impaired.

Conformity is checked by inspection.

5.4)4 Probe assembly maintenance and service

Insfructions shall be provided to the RESPONSIBLE BODY in sufficient detail to permit gafe
maintenance and inspection of the probe assembly, and to ensure continued safety of |the
prope assembly after the maintenance and inspection procedure.

Thg manufacturer shall specify any parts which are required to be examined or supplied ¢nly
by fhe manufacturer or his agent.

Thg RATING and characteristics of fuses used shallbe stated (see 5.1.3).

Insfructions on the following subjects shallbe provided for service personnel, as necessary to
permit safe servicing and continued safety of the probe assembly after servicing if the prpbe
assembly is suitable to be serviced:

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.

Insfructions for service~personnel do not need to be supplied to the RESPONSIBLE BODY, |but
should be made ayailable to service personnel.

Conformity is(checked by inspection.

6 |Protection against electric shock

6.1 General

Protection against electric shock shall be maintained in NORMAL CONDITION and SINGLE FAULT
CONDITION. ACCESSIBLE parts of probe assemblies shall not be HAZARDOUS LIVE (see 6.3).

If it is not feasible for operating reasons to prevent the following parts 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 may be
HAZARDOUS LIVE during replacement, but only if they have warning markings in accordance
with 5.2;

b) PROBE TIPS, provided that they meet the requirements of 6.4.3;
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c) unmated CONNECTORS as specified in 6.4.2 c).

Conformity is checked by the determination of 6.2 and the measurements of 6.3, followed by

the

6.2

6.2.

tests of 6.4 to 6.7.

Determination of ACCESSIBLE parts

1 General

Unless obvious, determination of whether a part is ACCESSIBLE is made as specified in 6.2.2
and 6.2.3. Test fingers (see Annex B) and pins are applied without force. Parts are considered

to H
tou
(se

If, i
tha
exa

NOT
a)
b)
c)
d)
Fig
6.2

The
tes

e ACCESSIBLE if they can be touched with any part of a test finger or pin, or if they could
Ched in the absence of a covering which is not considered to provide suitable insula
2 6.7.2).

N NORMAL USE, an OPERATOR is intended to perform any actions (with or without a Td
could increase the accessibility of parts, such actions are taken befare,'performing
minations of 6.2.2 and 6.2.3.

E Examples of such actions include:
removing covers;

adjusting controls;

replacing consumable materials;

removing or installing parts and supplied accessories.

ire 6 gives methods for determination of ACCESSIBLE parts of probe assemblies.

2 Examination

jointed test finger (see Figure B.2) is applied in every possible position without force.
is applied to all outer surfaces.

1 2 3 4 5
gy ] -ej:]ﬂlﬂ]]]]]j: [ TMCreees—c—ogesr [
Key
1 accessory PROBE TIP 4 CONNECTOR
2 _PROBE TIP 5 CONNECTOR to equipment

3{ “probe body

Figure 6a — Parts of a probe assembly

be
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The

[ ]

IEC

Key

IEC

1 CONNECTOR

Figure 6b — Fully-mated probe assembly (see 6.2 and 6.4.2 a)
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IEC

Connecting parts are partially mated so as just to make electrical contact while allowing maximum access to the
test finger

Figure 6c — Partially-mated probe assembly (see 6.2 and 6.4.2 b)

IEC

Key
F nigid test finger (see Figure B.1)

H potentially HAZARDOUS LIVE part

Figure 6d — Unmated parts of a probe assembly (see 6.2 and 6.4.2 c))

Figure 6 — Methods for determination of ACCESSIBLE parts (see 6.2)
and for.voltage tests of (see 6.4.2)

6.2{3 Openings for pre-set controls

A njetal test pin 3 mm in djameéter is inserted through holes intended to give access to pretset
conftrols which require the use of a screwdriver or other TOOL. The test pin is applied in evyery
possible direction throtigh the hole. Penetration shall not exceed three times the distapce
from the ENCLOSURE(Surface to the control shaft or 100 mm, whichever is smaller.

6.3| Limit values for ACCESSIBLE parts
6.3{1 General

Exdept as permitted in 6.1, the voltage between an ACCESSIBLE part and earth, or between pny
twolLACCESSIRIF parts on the same probe assembly shall not exceed the levels of 6 3 ? in

NORMAL CONDITION or of 6.3.3 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.

The ACCESSIBLE voltage shall be measured (see 6.3.4). If the voltage is below the levels of
6.3.2 a) or 6.3.3 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, the alternative method of 6.3.4.3 can also be
used.

Conformity is checked by inspection and as specified in 6.3.2 to 6.3.3.
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6.3.2 Levels in NORMAL CONDITION

Voltages above the levels of a) are deemed to be HAZARDOUS LIVE if any of the levels of b) or
c) are exceeded at the same time.

a) The a.c. voltage levels are 30 V r.m.s. or 42,4 V peak, and the d.c. voltage level is 60 V.

b)

For probe assemblies intended for use in WET LOCATIONS, the a.c. voltage levels
16 Vr.m.s. or 22,6 V peak, and the d.c. voltage level is 35 V.

The touch current levels are:

are

1) 0,5 mA r.m.s. for sinusoidal waveforms, 0,7 mA peak for non-sinusoidal waveforms or

c)

b)

c)

TmiXed frequencies, or 2 MA d.C., WHenm measured with—the measuringcircyi
Figure A.1. If the frequency does not exceed 100 Hz, the measuring circuit
Figure A.2 can be used. The measuring circuit of Figure A.5 is used forvpr
assemblies intended for use in WET LOCATIONS.

2) 70 mA r.m.s. 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 d.c. Line A‘of Figure 7 shows
capacitance versus voltage for cases where the charge is 45.pC.

2) 350 mJ stored energy for voltages above 15 kV peak or_d:¢
3 Levels in SINGLE FAULT CONDITION

INGLE FAULT CONDITION, voltages above the levels of a) are deemed to be HAZARDOUS
ny of the levels of b) or ¢) are exceeded at the same* time.

The a.c. voltage levels are 50 V r.m.s. or 70;Z.V peak, and the d.c. voltage level is 12
For probe assemblies intended for use M“YWET LOCATIONS, the a.c. voltage levels
33 Vr.m.s. or 46,7 V peak, and the d.c voltage level is 70 V.

The touch current levels are:

1) 3,5 mA r.m.s. for sinusoidal waveforms, 5 mA peak for non-sinusoidal waveforms
mixed frequencies, or 15-mA d.c., when measured with the measuring circui
Figure A.1. If the frequency does not exceed 100 Hz; the measuring circuif
Figure A.2 can be used. The measuring circuit of Figure A.5 is used for pr
assemblies intended for use in WET LOCATIONS.

2) 500 mA r.m.s. when measured with the measuring circuit of Figure A.3. This relate
possible burns\at frequencies above 100 kHz.

The capacitance/level is line B of Figure 7.
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A = NORMAL CONDITION

B = SINGLE FAULT CONDITION

Figure 7 — Capacitance level versus voltage in NORMAL CONDITION
and SINGLE-FAULT CONDITION (see 6.3.2 c¢) and 6.3.3 c))
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6.3.4 Measurement of voltage and touch current
6.3.4.1 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) 150 mm + 20 mm of the PROBE WIRE or the maximum length of the cable whichever is
shorter;

) Vi) L) I I . g I ’ £ )
C) rarrfa=ricia or riarra=rriariipuratcu pdrts Ur ©€alll CUNNCUTUR,

d) |other hand-held or hand-manipulated parts.

Thg RATED voltage to earth is applied between the PROBE TiP (1) and the earth. Theyvoltagk is
measured between the foil and the earth. If necessary, the measurement circuit\is connedted
in tirn (2a — 2b — 2c) between each of the foil-wrapped items and the earth (see Figure 8 pnd
Figyre 9).

RN —

—_—

\
\
=
=
/

lﬂ ¢ .

r'J ——
3 &) - J
L J)

A — =

2a F _2¢c

N\

(f—

IEC

Key
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2 Measurement of voltage or touch current (see annex A for applicable measuring circuits for touch cufrent
rheasurements)

2a » €ohnection to metal foil tightly wrapped around parts intended to be hand-held or hand-manipulated
2b\ VConnection to metal foil tightly wrapped around the CONNECTOR

2c  Connection to metal foil tightly wrapped around the cable (see 12.3.2)

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

4 Not connected to test or measuring equipment

Figure 8 — Voltage and touch current measurement
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PROBE TIP of the reference CONNECTOR

leasurement of voltage or touch current (see annex A for applicable measuring cireuits for touch cu
heasurements)

laximum RATED voltage for the reference CONNECTOR

Figure 9 — 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 tg

ting, the test is also performed between the outer‘conductor PROBE TIP (5) and the e
b Figure 10).

touch current is determined by using the applicable measuring circuit of Annex A.

rent

be
arth



https://iecnorm.com/api/?name=2fb8613bb558280355e4f36616d9f0ff

IEC 61010-031:2015 © IEC 2015 - 33 -

Key
2
1

4

3

IEC

leasurement of voltage or current (see Annex A for applicable measuring circuits for touch cu
heasurements)

a Connection to metal foil tightly wrapped around parts intended to/be-hand-held or hand-manipulated
b  Connection to metal foil tightly wrapped around the CONNECTOR
¢ Connection to metal foil tightly wrapped around the cable (see/12.3.2)

laximum RATED voltage with connection to outer conductor PROBE TIP

4 Not connected to test or measuring equipment

5 4

6.3

(sh
pro
the

Thd

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

Figure 10 — Voltage and touch current measurement with shielded test probe

4.3 High frequency test probes

ase of test probes RATED for.frequencies above 100 kHz, with floating outer condu
eld), the maximum allowable voltage between the shield and ACCESSIBLE parts of
be have to be determined\to avoid electrical burns. The touch current shall be measure
whole frequency range and at maximum voltage in each frequency range.

measurements-are made (see Figure 10):

between the-shield and the foil around the probe body (2a), and
between the shield and the foil around the coaxial CONNECTOR (2b), and
between the shield and the foil around the PROBE WIRE (2c).

Alte

rnative to the touch current measurement, the capacitance between the shield and the

rent

Ctor
the
0 in

foil

can

be measured for the cases a) to c).

The capacitance Cs (measured capacitance between the shield and the foil) together with the
circuit from A.3 creates the impedance shown in Figure A.4. The variable parameters of this
impedance are the capacity Cs and the frequency (R1, C1 and R2 are fixed). With 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 11 for some values of the capacitance Cs.

The maximum voltage for each frequency can then be calculated.

NOTE In practice for the calculation with frequencies above 100 kHz, the values of R1 and C1 can be ignored.
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—#1 10 pF between probe (shield) and foil
—r 20 pF between probe (shield) and foil
=T~ 50 pF between probe (shieldyand foil
— 100 pF between probe (shield) and foil
Figure 11 —Maximum test probe input voltage for 70 mA touch current
6.4] Means of protection against electric shock
6.4{1 General
COTNECTORS shall meet the requirements of 6.4.2.

PROBE TIPS shall meet the requirements of 6.4.3.

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) DOUBLE INSULATION, consisting of BASIC INSULATION plus SUPPLEMENTARY INSULATION (see
6.4.6);

b) BASIC INSULATION plus ENCLOSURES (see 6.7.3) or PROTECTIVE FINGERGUARDS;

C) BASIC INSULATION plus impedance (see 6.4.4);

d) REINFORCED INSULATION (see 6.4.6);

e) PROTECTIVE IMPEDANCE (see 6.4.5).
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NOTE The PROBE WIRE is considered to be hand-held. Also see Clause 12 for requirements pertaining to the
PROBE WIRE.

Conformity is checked by inspection and as specified in 6.4.2 to 6.4.6, as applicable.

6.4.2 CONNECTORS

Insulation, ACCESSIBLE parts and SPACINGS for CONNECTORS of probe assemblies shall meet
the applicable requirements of a) to c) below.

Annex E provides information regarding the recommended dimensions of 4 mm CONNECTORS.

a)

b)

c)

CONNECTORS in fully-mated position.

1) ACCESSIBLE parts of CONNECTORS used only for connecting the probe assembly to
test or measurement equipment and which are not intended to be hand-held-during

probe assembly,

CONNECTORS which do notirequire the use of a TooL for unlocking or unscrewing
permitted to be ACCESSIBLE while they are in unmated position,

2) unmated integrated. TERMINALS of STACKABLE CONNECTORS shall be protected by B4
INSULATION,

3) conductive parnts of other unmated CONNECTORS shall be prevented from becon
HAZARDOUS(LIVE by PROTECTIVE IMPEDANCE (see 6.4.5) or shall have SPACINGS mee
the following requirements:

the applicable SPACINGS of Table 2 from the closest approach of the test fin
touching the external parts of the CONNECTOR in the least favorable position (
Figure 6 d), or

i) forlunmated CONNECTORS with voltage RATING up to 1 000 V a.c. or 1 500 V (.

the
the

measurement operation shall be insulated from HAZARDOUS LIVE (parts by BASIC

INSULATION.

2) ACCESSIBLE parts of CONNECTORS which are used for any other purpose or which |are
intended to be hand-held during the measurement operation @fall be insulated ffom
HAZARDOUS LIVE parts by DOUBLE INSULATION or REINFORCED INSULATION.

Conformity is checked by the determination of ACCESSIBLE parts as specified in 6.2 (lsee

Figure 6 b)) and as specified in 6.4.6 for BASIC INSULATION and REINFORCED INSULATION.

CONNECTORS in partially-mated position.

IACCESSIBLE parts of CONNECTORS in partially-mated’ condition shall be insulated ffom

HAZARDOUS LIVE parts by BASIC INSULATION.

Conformity is checked by the determination Of{ACCESSIBLE parts as specified in 6.2 (lsee

Figure 6 c)) and as specified in 6.4.6 for BASIC'INSULATION.

CONNECTORS in unmated position.

When the RATED voltages to earth are“applied to other CONNECTORS or PROBE TIPS of|the

1) conductive parts of locking-type or screw-held-type CONNECTORS including

are

SIC

ing
ing

ger
See

ii) for unmated CONNECTORS with voltage RATING exceeding 1000 V a.c.

or

1500 V d.c., the SPACINGS shall not be less than 2.8 mm and shall withstand the
voltage test of 6.6 with a test voltage equal to the RATED voltage of the CONNECTOR
multiplied by 1,25.
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Table 2 — SPACINGS for unmated CONNECTORS RATED up to
1000V a.c. or 1500V d.c. with HAZARDOUS LIVE conductive parts

Voltage on conductive SPACING
parts of CONNECTOR
Va.c.r.m.s.orVd.c. mm
> 30 <300 0,8
> 300 <600 1,0
> 600 <1000 2,6
>1000 <15002 2,8

Ins

manipulated by the OPERATOR during measurement or test, and can be removed or displa
by the OPERATOR without the use of a TOOL, are not considered to provide the requ
protection against electric shock. For example, retractable insulation sleeves are
conjsidered to provide adequate protection. The only case*in which they are acceptabl
where they are needed for connection to test or measurement equipment that is equipped

TE

Cor

6.4
6.4

PR¢
the

PRC

NOT

SPR
tou
the

Cor

a2 only for d.c. voltage

Conformity is checked by inspection, by measuring the current or voltage.to confirm
they do not exceed the applicable levels of 6.3, by the determination of ACCESSIBLE p
as specified in 6.2 (see Figure 6 c)) and measuring the applicabléy SPACINGS, an
applicable, the voltage test of 6.6.

lation covers or sleeves over CONNECTORS which are intended. to be hand-held or hg

MINALS which cannot accept fully shrouded CONNEGTORS.
formity is checked by inspection.

3 PROBE TIPS
3.1 General

BE TIPS that can become HAZARDOUS LIVE during NORMAL USE (see also 6.1 b)) shall m
requirements of one of 6.4:3.2, 6.4.3.3, or 6.4.3.4 .

BE TIPS that can be used’as CONNECTORS shall also meet the requirements of 6.4.3.5.

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

ING-LOADED.CLIPS and similar probes that are intended to pierce the insulation of a wir
Ch the conddctor for measuring voltage purposes shall not have a voltage RATING ab
levels of 6.3.2 a).

formity is checked by inspection and measurement.

hat
arts
0 if

ced
red
not

vith

eet

b o
pve

6.4.3.2 Protection by a PROTECTIVE FINGERGUARD

If a conductive part of a PROBE TIP can become HAZARDOUS LIVE, a PROTECTIVE FINGERGUARD
shall be fitted to reduce the risk of touching an exposed conductive part of the PROBE TIP, and
to provide an indication of the limit beyond which it may be hazardous to touch the probe body
during use.

SPACINGS between the HAZARDOUS LIVE part of 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 and the thickness shall be less than twice the height.
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The PROTECTIVE FINGERGUARD of probe assemblies which have a voltage RATING above the
levels of 6.3.2 a) shall extend across at least 80 % of the sides where the fingers are intended
to be applied.

Figure 12 gives an example of a probe assembly with a PROTECTIVE FINGERGUARD and

ind

Key

1 HRROBETIP

a h w0 N

6.4

SPRING-LOADED CLIPS RATED for voltages to earth up to 1kV are acceptable withod
PRQTECTIVE FINGERGUARD provided that:

a)

b)

Fig

applicable SPACINGS.

icates applicable SPACINGS.

1 : Dﬂ,ﬁ

IEC

REEPAGE DISTANCE (along surface)
LEARANCE (in air)
hand-held area of probe body

RROTECTIVE FINGERGUARD

Figure 12 — Protection by a PROTECTIVE<SFINGERGUARD

3.3 Protection by distance

HAZARDOUS LIVE part; and
the SPACINGS between the PROBE\FIP and the nearest surface which the OPERATOR ne

45 mm.

ire 13 gives an example of a probe assembly protected by distance and indic3

1 4 5

t a

actuation of the spring-loaded mechanism prevents the OPERATOR from touching a

eds

to touch to actuate the mechanism are increased by an additional protective distancé of

tes

Key

a b WO N

PROBE TIP

CLEARANCE and CREEPAGE DISTANCE as specified in 6.5
additional protective distance

actuating parts

hand-held area of the probe assembly

Figure 13 — Protection by distance
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6.4.3.4 Protection by tactile indicator

SPRING-LOADED CLIPS RATED for MEASUREMENT CATEGORY Il 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.

Figure 14 gives an example of a SPRING-LOADED CLIP with a tactile indicator.

IEC

Key
1 factile indicator

metal jaws

w N

ihsulated metal jaws

Figure 14 — Protection by<dactile indicator

6.43.5 PROBE TIPS used as CONNECTORS
PR®BE TIPS which can be used as CONNECTORS (for example, a PROBE TIP that is also intenfed

to e connected to a SPRING-LOADED CLIP) shall also meet the requirements for CONNECTORS in
fully-mated position and partially-mated;position (see also 6.4.2 a) and b)).

6.4)4 Impedance

Impedance used as an additional means of protection in conjunction with BASIC INSULATION
shafl meet all the following requirements:

a) it shall limit the current or voltage to not more than the applicable levels of 6.3.3;
b) it shall be RATED-for the WORKING VOLTAGE and for the amount of power that it will dissipate;
c) $PACINGS between terminations of the impedance shall meet the applicable requirementg of

.5 for BASIC INSULATION.

Conformity is checked by inspection, by measuring the voltage or current to confirm that they
do het.éxceed the levels of 6.3.3, and by measuring CLEARANCE and CREEPAGE DISTANCH as
specified in 6.5.

6.4.5 PROTECTIVE IMPEDANCE

A PROTECTIVE IMPEDANCE shall limit the current or voltage to the levels of 6.3.2 in NORMAL
CONDITION and 6.3.3 in SINGLE FAULT CONDITION (see also 4.4.2.2).

Insulation between the terminations of the PROTECTIVE IMPEDANCE shall meet the requirements
of 6.4.6 for DOUBLE INSULATION or REINFORCED INSULATION.

A PROTECTIVE IMPEDANCE shall be one or more of the following:
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a) an appropriate single component which shall be constructed, selected and tested so that
safety and reliability for protection against electric shock is assured. 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 the
WORKING VOI TAGE across each insulation

A RROTECTIVE IMPEDANCE shall not be a single electronic device that employs_elec{ron
conduction in a vacuum, gas or semiconductor.

Conformity is checked by inspection, by measuring the current or voltage to e¢onfirm that they
do hot exceed the applicable levels of 6.3 and by measuring SPACINGS as.'specified in B.5.
Conformity of a single component is checked by inspection of its RATING.

6.416 BASIC INSULATION, SUPPLEMENTARY INSULATION, DOUBLE INSULATION and REINFORCE]p
INSULATION

SPACINGS and solid insulation forming BASIC INSULATION; \SUPPLEMENTARY INSULATION| or
REINFORCED INSULATION between ACCESSIBLE parts and HAZARDOUS LIVE parts shall meet|the
apglicable requirements of 6.5.

DOWBLE INSULATION is comprised of BASIC INSULATION\and SUPPLEMENTARY INSULATION, each of
whith shall meet the applicable requirements of 6.5:

Conformity is checked as specified in 6.5.

6.5| Insulation requirements
6.5/1 The nature of insulation
6.5]1.1 General

Instilation between circuits and ACCESSIBLE parts (see 6.2) or between separate circpits
consists of SPACINGS&:solid insulation, or a combination of SPACINGS and solid insulatjon.
SPACINGS comprise-both CLEARANCES and CREEPAGE DISTANCES.

When used to_provide protection against a HAZARD, the insulation needs to withstand [the
ele¢tric stresses that are caused by the voltages that may appear on parts of the prpbe
assemblys

Thdarequirements 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 the
operation of the probe assembly;

c) the WORKING VOLTAGE;
d) the POLLUTION DEGREE of the micro-environment.
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6.5.1.2 SPACINGS
6.5.1.2.1 General

SPACINGS are a combination of CLEARANCES and CREEPAGE DISTANCES, which are specified in
6.5.1.2.2 and 6.5.1.2.3 so as to withstand the voltages that appear on the system for which
the probe assembly is intended. Also, they are selected to take account of the intended
environmental conditions and any protective devices fitted within the probe assembly or
required by the manufacturer’s instructions.

6.5.1.2.2 CLEARANCES

CLHARANCES 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-USH. If
transient overvoltages cannot occur, CLEARANCES are based on the WORKING VOLTAGE.

Thg values for CLEARANCES given in Table 6 and Table 7 are based on abso|ute
inhpmogeneous 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 pir gap is dependent on the shape of the electric field within the gap, as well as on |the
width of the gap.

No [particular value can be specified for a reduced CLEARANCE for these more homogenepus
constructions, but it can be tested by a voltage test (see“6:6). CLEARANCES which meet|the
vallies of Table 6 and Table 7 will meet the requirementsfor any construction and need nof be
tesfed by a voltage test, but can be checked by measurement alone.

If the probe assembly is RATED to operate at anialtitude greater than 2 000 m, the values| for
CLEJARANCES 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

RATED operating altitude Multiplication factor
m
Up_te 2-000 1,00
2 00110 3 000 1,14
3001 to 4 000 1,29
4 001 to 5 000 1,48

In all cases,) the minimum CLEARANCE value for POLLUTION DEGREE 2 is 0,2 mm and|for
POULUTIONNDEGREE 3 is 0,8 mm.

S A oL | ) n
eeAMeEX—C1oraetarnrs o mowtomeasure CEtEARANCES:

Conformity is checked by inspection, measurement, and in the case of more homogeneous
construction by the voltage test of 6.6.

6.5.1.2.3 CREEPAGE DISTANCES

CREEPAGE DISTANCES shall be based on the actual WORKING VOLTAGE which stresses the
insulation (see Table 9). Linear interpolation of CREEPAGE DISTANCE is permissible.

Coatings that meet the requirements of Annex H of IEC 61010-1:2010 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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For REINFORCED INSULATION, the value of the CREEPAGE DISTANCE is twice the value specified
for BASIC INSULATION.

CREEPAGE DISTANCES protect against tracking on the surface of 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.

Conformity is checked by inspection and measurement.

6.5.1.2.4 SOLID INSULATION

6.5]1.2.4.1 General

Solld insulation shall withstand the electric and mechanical stresses that may occufjn' NORMAL
USH, in all RATED environmental conditions (see 1.4).

Thg manufacturer should take the expected life of the probe assemblyninto account when
selecting insulating materials.

Conformity is checked by inspection, and by the a.c. voltage test)of 6.6.5.1, or for prpbe
assemblies stressed only by d.c., the d.c. voltage test of 6.6.5(2; with a duration of at lgast
1 min using the applicable test voltage of Table 4.:

Table 4 — Test voltages for testingsolid insulation

Test voltage
Nominal 1 min a.c. test 1 min d.c. test
alc. r.m.s. ord.c
RIATED voltage to Vr.m.s. V d.c.
earth
BASIC INSULATION BASIC INSULATION
\ and SUPPLEMENTARY TETJT_OA?OEND and SUPPLEMENTARY T:;ﬁii?;END
INSULATION INSULATION
<150 1 350 2700 1900 3800
> 150 <300 1 500 3 000 2100 4 200
> 300 <600 1-800 3 600 2 550 5100
> 600 <1000 2 200 4 400 3100 6 200
1)5 times the RATED Twice the RATED 1,5 times the RATED Twice the RATHD
211 000 <63 000 voltage to earth or voltage to earth or voltage to earth or voltage to earth|or
- 2 200 V, whichever is | 4 400 V, whichever 3 100 V, whichever 6 200 V, whicheyer
larger is larger is larger is larger

Sol|d insulation shall also meet the following requirements, as applicable:

a) for solid insulation used as an ENCLOSURE or PROTECTIVE FINGERGUARD, the requirements
of Clause 8;

b) for moulded and potted parts, the requirements of 6.5.1.2.4.2;
c) forinner layers of printed wiring boards, the requirements of 6.5.1.2.4.3;
d) for thin-film insulation, the requirements of 6.5.1.2.4.4.

Conformity is checked as specified in 6.5.1.2.4.2 to 6.5.1.2.4.4, and in Clause 8, as
applicable.

6.5.1.2.4.2 Moulded and potted parts

For BASIC INSULATION, SUPPLEMENTARY INSULATION, and REINFORCED INSULATION, conductors
located on an interface between the same two layers moulded together (see Figure 15,
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item L) shall be separated by at least the applicable minimum distance of Table 5 after the
moulding is completed.

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

1 |
— -
,/'/
o/
2 C
IEC
Key
1 layer 1
2 llayer 2
C Conductor
L Distance between conductors

6.5

For

located between the same two layers (see Figuré 16, item L) shall be separated by at Ig

the

Cor

inspection of the manufacturer’s specifications.

Key
L 1
A
C

Figure 15 — Distance between conductors on an interface between two layers

1.2.4.3 Insulating layers of printed wiring boards

BASIC INSULATION, SUPPLEMENTARY INSULATION ¢@nd REINFORCED INSULATION, conduc

applicable minimum distance of Table 5.

formity is checked by inspection and(either by measurement of the separation on

Distance between conductors on the same surface
ayers

Conductors

Figure 16 — Distance between adjacent conductors
along an interface of two layers

ors
ast

by
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Table 5 — Minimum values for distance or thickness

WORKING VOLTAGE Minimum thickness Minimum distance L
(see Figure 16) 2
\% mm mm
<300 0,4 0,4
> 300 <600 0,6 0,6
>600<1000°P 1,0 1,0

a

b

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

For voltage above 1 000 V, a partial discharge test should be used (test procedure under consideration)

REI

me

a)

b)

c)

6.5

hods shall be used.

The thickness of the insulation is at least the value of Table 5;

Conformity is checked by inspection and either by measurement of the separation o
inspection of the manufacturer’s specifications.

The insulation is assembled from at least two separate‘\layers of printed wiring bd
materials, each of which is RATED by the manufacturer’of the material for an eled
strength of at least the value of the test voltage of theTable 4 for BASIC INSULATION.

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

The insulation is assembled from at least two separate layers of printed wiring bd
materials, and the combination of layers is. RATED by the manufacturer of the material
an electric strength of at least the value of the test voltage of the Table 4 for REINFOR
INSULATION.

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

1.2.4.4 Thin-film insulation

For| BASIC INSULATION, SUPPLEMENTARY INSULATION, and REINFORCED INSULATION, conduc
located between the same~two layers (see Figure 17, item L).shall be separated by at Ig

the

applicable SPACINGS.

Conformity is checked by inspection and either by measurement of the separation o
inspection of the mahufacturer’s specifications.

L

NFORCED INSULATION of insulating layers of printed wiring boards (see Figure“16, item A)
shﬂll also have adequate electric strength through the respective layers. One of the follow

ing

by
ard

tric

ard
for
CED

ors
ast

by

1
= ¥

Key

L distance between adjacent conductors

A

layers of thin-film material such as tape and polyester film

C conductors

NOTE There might be air present between the layers.
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Figure 17 — Distance between adjacent conductors located
between the same two layers
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REINFORCED INSULATION through the layers of thin-film insulation shall also have adequate
electric strength. One of the following methods shall be used.

a)

b)

The thickness through the insulation is at least the value of Table 5.

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

inspection of the manufacturer’s specifications.

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

c)

6.5
6.5

is RATED by the manufacturer of the material for an electric strength of at least the valu
the test voltage of the Table 4 for BASIC INSULATION.

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

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

Conformity is checked by the a.c. voltage test of 6.6.5.1, or for probe-assemblies stres
only by d.c., the d.c. voltage test of 6.6.5.2, with a duration of at least-1 min applied to
of the three layers using the applicable test voltage of Table 4 for'REINFORCED INSULATI(

INOTE For the purposes of this test, a special sample can be assembled withnonly two layers of the mater

2 Insulation requirements for probe assemblies

21 GENERAL

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

to V
to n

hich they are connected during measurement‘or test. When the measuring circuit is u
neasure mains supplies or circuits directly connected to them, the transient stresses

e of

p of

sed
fwo
N.

al.

cuit
5ed
can

be pstimated by the location within the installation at which the measurement is performed.
When the measuring circuit is used to medsure any other electrical signal, the trans|ent
strgsses should be considered by the \OPERATOR to ensure that they do not exceed [the
caplabilities of the probe assembly.
6.5/2.2 CLEARANCES for probe.assemblies of MEASUREMENT CATEGORIES Il, Ill and IV
CLHARANCES for probe assemblies of MEASUREMENT CATEGORIES Il, Il and IV are specifiedl in
Talhle 6.
Table 6 — CLEARANCES for probe assemblies of MEASUREMENT CATEGORIES Il, Ill and 1Y
Nominal a.c. r.mss. CLEARANCE
line-to-neutraf or mm
.c. voltage ‘of BASIC INS o
majns to which the ASIC INSULATION
pr be assemmy is and SUPPLEMENTARY INSULATION REINFORGED INSULATION
dlesigned to be
connected MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT | MEASUREMENT MEASUREN‘ENT
V CATEGORY 1l CATEGORY 1T CATEGORY IV CATEGORY 1IN CATEGORY 1T CATEGORY |V
<50 0,04 0,1 0,5 0,1 0,3 1,5
>50 <100 0,1 0,5 1,5 0,3 1,5 3,0
> 100 <150 0,5 1,5 3,0 1,5 3,0 6,0
> 150 <300 1,5 3,0 5,5 3,0 5,9 10,5
> 300 <600 3,0 5,5 8 5,9 10,5 14,3
> 600 <1000 5,5 8 14 10,5 14,3 24,3
>1000 <1500°2 8 11 18 14,3 19,4 31,4

2  only for d.c. voltage
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Conformity is checked by inspection and measurement or by the a.c. voltage test of 6.6.5.1
with a duration of at least 5 s or the impulse voltage test of 6.6.5.3, or for probe assemblies
stressed only by d.c., the 1 min d.c. voltage test of 6.6.5.2 or the impulse voltage test of
6.6.5.3, using the test voltage of Table 10 for the required clearance.

6.5.2.3 CLEARANCES for probe assemblies which are not RATED for MEASUREMENT
CATEGORIES Il, Ill, or IV

6.5.2.3.1 General

CLEARANCES for probe assemblies which are not RATED for MEASUREMENT CATEGORIES I, IlI,
or IV are calculated according to 6.5.2.3.2.

If they have either of the following characteristics, CLEARANCES are also determined_accorg
to 4.5.2.3.3, and the larger of the two CLEARANCE values is the required clearance:

ng

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

b) [the WORKING VOLTAGE has a frequency above 30 kHz.
6.5{2.3.2 CLEARANCE calculation

CLHARANCES for BASIC INSULATION and SUPPLEMENTARY INSULATION are determined from [the
follpwing formula:

CLEARANCE = Dy + F x{D, — Dy)

where

F lis a factor, determined from one of the equations:

F =(1,25xU,/U,)-0,25 if U,/U,;X0,2

F =0ifU,/U,<0,2

where

U, = U, + Uy

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

U; = the maximum additional transient overvoltage
D, and D, are values taken from Table 7 for U,

where

D, | represents the CLEARANCE that would be applicable to a transient overvoltage with |the
shaperofa 1,2 x 50 us impulse

D, | represents the CLEARANCE that would be applicable to the peak WORKING VOLTAGE wittout
any transient overvoltage

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

Conformity is checked by inspection and measurement or by the a.c. voltage test of 6.6.5.1
with a duration of at least 5 s, or the impulse voltage test of 6.6.5.3, using the applicable
voltage from Table 10 for the required CLEARANCE.
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Table 7 — CLEARANCE values for the calculation of 6.5.2.3.2

Maximum CLEARANCE Maximum CLEARANCE
voltage voltage

u, D, b, u, D, b,

\% mm mm \Y mm mm
14,1 to 266 0,010 0,010 4 000 2,93 6,05
283 0,010 0,013 4 530 3,53 7,29
330 0,010 0,020 5 660 4,92 10,1
354 0,013 0,025 6 000 5,37 10,8
453 0,027 0,052 7 070 6,86 13,1
500 0,036 0,071 8 000 8,25 15,2
566 0,052 0,10 8910 9,69 17,2
707 0,081 0,20 11 300 12,9 22,8
800 0,099 0,29 14 100 16,7 29,5
891 0,12 0,41 17 700 21,8 38,5
1130 0,19 0,83 22 600 29,0 51,2
1410 0,38 1,27 28 300 37,8 66,7
1500 0,45 1,40 35400 491 86,7
1770 0,75 1,79 45 300 65,5 116

2 260 1,25 2,58 56,600 85,0 150

2 500 1,45 3,00 70)700 110 195

2 830 1,74 3,61 89 100 145 255

3 540 2,44 5,04 100 000 165 290

Lingar interpolation is allowed.

NOTIE The following is an example calculation:

CLEARANCE for REINFORCED INSULATION. for a WORKING VOLTAGE with peak value of 3 500 V and an additijonal
transient voltage of 4 500 V (this can\be expected within an electronic switching-circuit):
Max|mum voltage U,=U,+ U =(3500+4500)V=28000V

U, /U= 3500/8000=0,44 > 0,2

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

Valdes derived from Table 7 at 8 000 V:

D, = 8,25 mm, D2 =15,2 mm

1

CLEARANCE’= D, + F x (D, - D,) = 8,25 + 0,297 x (15,2 - 8,25) = 8,25 + 2,06 = 10,3 mm

For REINFORCED INSULATION the value is doubled. CLEARANCE = 20,6 mm.

=

6.5.2.3.3 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 8, using the recurring peak voltage as the index (see
Figure 18 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 to be 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 to be used for determining SPACINGS. For more information, see E.2 of
IEC 60664-4:2005.
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Figure 18 — Example of recurring peak voltage

ARANCES for BASIC INSULATION and SUPPLEMENTARY INSULATION\for probe assemblies
subjected to WORKING VOLTAGES with frequencies above 30 kHz shall meet the value
third column of Table 8, using the peak value of the WORKING VOLTAGE as the index.

ARANCES for BASIC INSULATION and SUPPLEMENTARY, INSULATION for probe assemblies
be subjected to both recurring peak voltages¢and WORKING VOLTAGES with frequen
ve 30 kHz shall meet the higher of these requirements.

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

formity is checked by inspection and-measurement.

hat
5 of

hat
es
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6.512.4

CREEPAGE 'DISTANCES for BASIC INSULATION or SUPPLEMENTARY INSULATION for probe assemb

CLEARANCE
Voltage
peak value Frequencies up to Frequencies above
30 kHz 30 kHz
\Y 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
50000 100
Linear interpolation is allowed.

CREEPAGE DISTANCES

lies

sha|II meet the applicable values of Table 9, based on the WORKING VOLTAGE which strelﬂses
the ; :

Conformity is checked by inspection and measurement.
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Table 9 — CREEPAGE DISTANCES for BASIC INSULATION or SUPPLEMENTARY INSULATION

CREEPAGE DISTANCES
WORKING VOLTAGE Printed wiring . . .
a.c. r.m.s. X Other insulating material
or d.c. board material
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
1255 67625 0704 6769 6742 +65
16 0,025 0,04 0,10 0,45 1,10
20 0,025 0,04 0,11 0,48 1420
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 0560 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 0332 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 1,3 255 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
1 000 3,2 5,0 3,2 5,0 12,5
1250 4,2 6,3 4,2 6,3 16
1 600 5,86 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
3 200 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
10.000 40 50 40 50 125
12 500 50 63 50 63 156
16 000 63 80 63 80 200
20 000 80 1700 80 700 250
25 000 100 125 100 125 315
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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6.6 Procedure for voltage tests
6.6.1 General

The following test procedures apply to type testing, and deterioration of the test specimen
may occur. Further use of the test specimen may not be appropriate.

Test equipment for the voltage tests is specified in IEC 61180-1 and IEC 61180-2.

The reference point for the voltage tests is one or more of the following, bonded together if

more-than-ene

a) |Any ACCESSIBLE conductive part, except for any live parts permitted to be ACCESSIBLE
because they do not exceed the values of 6.3.2 and any ACCESSIBLE conductive parts
which are allowed to be HAZARDOUS LIVE by the exceptions of 6.1.

b) |Any ACCESSIBLE insulating part of the ENCLOSURE, covered with metal‘foil everywHere
except around CONNECTORS. For test voltages up to 10 kV a.c. peak or'd.c., the distapce
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 matetial being wrapped in metal
foil or having soft conductive material pressed against them.

6.6)2 Humidity preconditioning

To pnsure that the probe assembly does not become hazardous in the humidity conditiong of
1.4] it is subjected to humidity preconditioning before-the voltage tests. The probe assembly is
notloperated during preconditioning.

If wrapping in foil is required by 6.6.1, the foil-is applied after humidity preconditioning pnd
recpvery.

Elegtrical components, covers, and other parts which can be removed by hand are remoyed
and subjected to the humidity preconditioning together with the main part.

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

Befpre 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.

Thq air in the )chamber is stirred and the chamber is designed so that condensation will|not
pregipitate on the probe assembly.

Thg probe assembly remains in the chamber for 48 h, after which it is removed and allowgd a

recovery ,nnrinrl of 2 h under the environmental conditions of 4.3.1 after which parts remo /ed

(see above) are re-installed.

6.6.3 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
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.
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If two or more protective means are used in combination (see 6.4), it is likely that the voltages
specified for DOUBLE INSULATION and REINFORCED INSULATION would be applied to parts of
circuits which are not required to withstand these voltages. To avoid this, such parts may be
disconnected during the tests, or the parts of circuits where DOUBLE INSULATION or REINFORCED
INSULATION is required may be tested separately.

6.6.4 Test voltages

Voltage tests for solid insulation are applied using the values specified in Table 4.

V l £ rs £, W _WEer-v_ Lo ol H YN L H PN T okl 4.0
O ayT (CTolo TUIN CLEANANCUL o A dUPIICU uoliry e vdiuCo oJCUITICU 1T T dic TU.

Thg CLEARANCE in case of homogeneous construction (see 6.5.1.2.2), is tested with-ah 3.c.,
d.c|, or peak impulse voltage with the peak value specified in Table 10 for the valug of
CLEARANCE specified for inhomogeneous construction.

Thg values of Table 10 apply to test sites located at 2 000 m altitude.()Kor other test [site
altijudes, the correction factors of Table 11 are applied to the values of Table 10 when tesfing
CLEJARANCE 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 a.c. r.m.s. a.c. peak Required Impulse a.c. r.m.s. a.c. peak
CLEARANCE 1,2/50 ps 50/60 Hz 50/63 (I:-Iz or | CLEARANCE 1,2/50 ps 50/60 Hz 50/63 (I:-Iz or

mm V peak \Y \% mm V peak \Y \Y

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

0,063 600 420 600 18,0 15 000 8 200 11 600
n"l 06 500 Z00 10 15.800 2. 600 12100
0,2 1140 620 880 20 16 400 9 000 12-70(
0,3 1310 710 1010 25 19 900 10 800 15v30(
0,5 1 550 840 1200 30 23 300 12 600 17 90(
1,0 1950 1 060 1500 35 26 500 14 400 20 404
1,4 2 440 1330 1880 40 29 700 16,200 22 90(
2,0 3100 1690 2 400 45 32 900 17y900 25 30(
2,5 3600 1960 2770 50 36 000 19 600 27 70(
3,0 4 070 2210 3130 55 39 000, 21 200 30 00(
3,5 4510 2 450 3470 60 42 000 22 900 32 30(
4,0 4 930 2 680 3790 65 45 000 24 500 34 60(
4,5 5330 2900 4100 70 47 900 26 100 36 90(
5,0 5720 3110 4 400 75 50 900 27 700 39 10(
5,5 6 100 3320 4 690 80. 53 700 29 200 41 30(
6,0 6 500 3520 4 970 85 56 610 30 800 43 50(
6,5 6 800 3710 5250 90 59 400 32 300 45 70(
7,0 7 200 3900 5510 95 62 200 33 800 47 90(
7,5 7 500 4 080 5780 100 65 000 35400 50 00(
8,0 7 800 4 300 6 030 110 70 500 38 400 54 20(
8,5 8 200 4 400 6-300 120 76 000 41 300 58 40(
9,0 8 500 4 600 6 500 130 81 300 44 200 62 60(
9,5 8 800 4 800 6 800 140 86 600 47 100 66 70(
10,0 9100 4 950 7 000 150 91 900 50 000 70 70(
10,5 9 500 5200 7 300 160 97 100 52 800 74 70(
11,0 9 900 5400 7 600 170 102 300 55 600 78 70(
11,5 10 300 5600 7 900 180 107 400 58 400 82 60(
12,0 10 600 5800 8 200 190 112 500 61 200 86 50(
12,5 11000 6 000 8 500 200 117 500 63 900 90 40(
13,0 11 400 6 200 8 800 210 122 500 66 600 94 20(
13,5 11 800 6 400 9 000 220 127 500 69 300 98 00(
14,0 12 100 6 600 9 300 230 132 500 72 000 102 00p
1445 12 500 6 800 9 600 240 137 300 74 700 106 00p
1o,U 12 9UU rUUvU g JUU ZoU 42 ZUU 7 5UuU U9 4U
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 11 — Correction factors according to test site altitude
for test voltages for CLEARANCES

Correction factors
Te“p‘e’}gl'f‘“ >327V <600V | =600V <3500V >3500V < 25KV > 25 KV
Tes: ;°:‘age >231V <424V >424V <2475V | >2475V <17,7kV > 17,7 kV
Test site altitude
m

0 1,08 1,16 1,22 1,24

500 1,06 1,12 1,16 347

1000 1,04 1,08 1,11 1,12

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 0,74 0,70

Lirear interpolation is allowed.

6.6

6.6

5 Test procedures

5.1 The a.c. voltage test

Thg voltage test equipment shall have a regulated output capable of maintaining the
vollage throughout the test. The waveform of\the power frequency test voltage shall
substantially sinusoidal. This requirement is_fulfilled if the ratio between the peak value

the

r.m.s. value is N2 + 3 %.

Thq test voltage is raised uniformly from 0 V to the specified value within 5 s and held at
vallie for at least the specified time,

No

6.6

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

5.2 The 1 min d.c.-voltage test

Thg voltage test equipment shall have a regulated output capable of maintaining the

voltage throughout-the test. The d.c. test voltage shall be substantially free of ripple.

req

Liirement js) fulfilled if the ratio between the peak value of the voltage and the aver

valie is 1,048 %.

Thg dic.-test voltage is raised uniformly from 0 V to the specified value within 5 s and hel

tha

fest
be
and

hat

fest

This

nge

 at

value for at least 1 min

No

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

6.6.5.3 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 (see
Figure 1 of IEC 61180-1:1992). The wave shape of each impulse shall be observed.

When verifying CLEARANCES within 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.

6.7

6.7.

If a

Constructional requirements for protection against electric shock
1 General

failure could cause a HAZARD,

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

soldering;

b)
c)

NOT
mec]

Coff

6.7
Thd

a)

b)
Cor

6.7

Ap
pro
Thi
the

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

accidental loosening or freeing of the wiring, screws, etc., shall not cause<ACCESS
parts to become HAZARDOUS LIVE.

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

formity is checked by inspection and by measurement of SPACINGS.

2 Insulating materials
following shall not be used as insulation for safety purposes:

materials which can easily be damaged (for exampte, lacquer, enamel, oxides, ang
films);

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

formity is checked by inspection.

3 ENCLOSURES of probe assemblies with DOUBLE INSULATION or REINFORCED
INSULATION

robe assembly which relies on\DPOUBLE INSULATION or REINFORCED INSULATION throughouf
ection against electric shock shall have an ENCLOSURE which surrounds all metal p3g
5 requirement does notapply to small metal parts such as nameplates, screws or rivet
are separated from. parts which are HAZARDOUS LIVE by REINFORCED INSULATION oOf

eqdivalent.

EN(
for

Pro
the

LOSURES 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 on
following means, except for parts where PROTECTIVE IMPEDANCE is used:

ING

BLE

are

dic

for
rts.
B, if
its

nts

a)

an msutating coating or a barrier on the mside of the ENCCOSURE which shafttsurroun
metal parts and all places where loosening of a part which is HAZARDOUS LIVE might ca
it to touch a metal part of the ENCLOSURE;

all
use

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

reduced below the values specified in 6.5 by loosening of parts or wires.

Conformity is checked by inspection and measurement and as specified in 6.5.

6.7.

6.7.

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
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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
mechanically secured to avoid retraction.

Conformity is checked by inspection and by applying the tests of 6.7.4.2 to 6.7.4.4. After the

test

a)

S’

the PROBE WIRE shall not have been damaged;

b) the insulation of the PROBE WIRE shall not have been cut or torn, and shall not have moved

more than 2 mm in the bushing;

c)
d)

NOT|
like

6.7
Wit

soldlered connection severed, the PROBE WIRE is subjected for 1-min to a steady axial pu

the
a)
b)
6.7
Co
Fig

The

midpoint of its travel, the axis of the flexible PROBE WIRE, where it enters the CONNECTOR

ver

The
the
the

SPACINGS shall not have been reduced below the applicable value of 6.5;

the PROBE WIRE shall pass the a.c. voltage test or the d.c. voltage test of 6.6 asing
applicable test voltage and duration of Table 4 (without humidity preconditioning).

E For test purposes, it could be useful to prepare a special sample of the probe, manufactured in all resp
he probe being investigated but in which no solder has been applied.

4.2 Pull test
h the probe body or equipment or CONNECTOR clamped so that. it cannot move and

values shown below:

for probe bodies and for locking CONNECTORS, twice the“pull force value from Table 12;

for non-locking CONNECTORS, twice the pull force, value from Table 12 or four times
axial pull force required to disconnect the CONNEETOR, whichever is less.

4.3 Flexing/pull test

ire 19.

CONNECTOR is fixed to the oscillating member of the apparatus so that, when this is at

ical and passes through the axis of oscillation.

oscillating member is).by variation of distance d shown in Figure 19, so positioned
flexible PROBE WIRE.makes a minimum lateral movement when the oscillating membe
test apparatus is-moved over its full travel.

the

ects

any
| at

the

VNECTORS shall be subjected to a flexing, test in an apparatus similar to that shown in

the
. iS

hat
I of
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D 300 mm

1 ONNECTOR

FPart of oscillating member for fixing the CONNECTOR

Depth specified for th'e 'shroud of corresponding equipment TERMINAL

Veight

£V I V]

Figure 19 — Flexing test

Thg PROBE WIRE is loaded with a weight such that the force from Table 12 is applied.

Theosciffating member 1S moved to eaclt side of vertical througit a totarl angie of 90° (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.
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Table 12 — Pull forces for PROBE WIRE attachment tests

6.7/4.4 Rotational flexing test

The

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 anyshield is
ignored.

probe assembly is mounted in the test fixture as{shown in Figure 20, so that the fixed

clanp holds the probe body, CONNECTOR, or equipment with at least 5 mm of the solid portion
protruding through the clamp. The rotating clamp-is attached to the probe lead at a ppint
50 fimes the diameter of the PROBE WIRE, measured along the surface of the lead from|the
fixeld clamp. The rotating clamp rotates in a plane at a distance equal to 20 times the diameter
of the PROBE WIRE from the fixed clamp. The rotating clamp is rotated from point F to G pnd
badk to point F (one complete oscillation) at a rate of 20 oscillations per minute for a totdl of

25(

for b further 250 oscillations.

swings. The probe body or CONNECTOR is turned 90° about its axis and the test continued
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Dimensions in millimetres

20 x d

270°

2 IEC

Key
diameter of PROBE WIRE
gtart point, end point

middle point (F + 270°)

G T Q

-

fixed clamp

2 rotating clamp

Figure 20°~ Rotational flexing test

7 |[Protection against mechanical HAZARDS
Handling of a probe assembly or an accessory during NORMAL USE shall not lead to a HAZARD.

Eagily touched edges, projections, etc. should be smooth and rounded so as not to cause
injury. This does,not apply to PROBE TIPS.

Conformity (is\checked by inspection.

8 |Resistance to mechanical stresses

8.1 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 8.2 to 8.4. The probe assembly is not
operated during the tests.

After completion of the tests, the probe assembly shall pass the a.c. voltage test or the d.c.
voltage test of 6.6 using the applicable test voltage and duration of Table 4 (without humidity
preconditioning) and is inspected to check that:
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a)
b)

c)

d)
e)

parts which are HAZARDOUS LIVE have not become ACCESSIBLE;
ENCLOSURES show no cracks which could cause a HAZARD;

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

remains undamaged;
PROTECTIVE FINGERGUARDS have not been damaged or loosened;
there has been no damage which could cause spread of fire.

Damage to the finish, small dents which do not reduce SPACINGS below the values specified in
6.5, and small chips which do not adversely affect the protection against electric shock or

mo

8.2

The
op€
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8.3
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8.4

The
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Sture, are gnored:

Rigidity test

non-operative treatment of 10.2 is performed. Within 2 min of the end, of the n
rative treatment, the probe assembly is held firmly against a rigid support .ahd subjecte
rce of 20 N applied by the hemispherical end of a hard rod of 12 mm djameter. The ro
lied three times to any part of the probe assembly which is ACCESSIBLE when the pr]
embly is ready for use, and which could cause a HAZARD if distorted,

Drop test

ce samples of the probe assembly are each dropped three times through a distance of
b a 50 mm thick hardwood board having a density of more than 700 kg/m3, lying flat g

impact to different points on the probe body.

-metallic ENCLOSURES of probe assembly with a minimum RATED ambient tempera

Impact swing test

probe body is subjected to onelimpact against a 5 mm thick hardwood board havin
sity of more than 70 kg/m3 fixed to a solid wall, when swinging as a pendulum by
BE WIRE (see Figure 21). Thé-height of the drop is 2 m, or the PROBE WIRE length if shor

-metallic probe bodies wWith a minimum RATED ambient temperature below 2 °C are co(
he minimum RATED.ambient temperature, then tested within 2 min.

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

on-
o to
d is
bbe

1T m
n a

| base such as concrete. For each sample, the threé_tests are carried out so as to apply

ure

g a
its
fer.

led
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tart point

guspension point

ROBE WIRE
robe
vall

ardwood board

Figure 21 — Impactiswing test

Temperature limits and protection-against the spread of fire

General

heating shall not cause a HAZARD in NORMAL CONDITION or in SINGLE FAULT CONDITION,

shdll it cause spread of fire outside the probe assembly.

Eag
105
am

Met
Nor
PRd

If e

ily touched surfaces shall not exceed the following temperatures in NORMAL CONDITION,
°C in SINGLE FAULT.CONDITION, at an ambient temperature of 40 °C, or the maximum RA|
bient temperature if higher.

al: 55 °C

-metallic~thaterials: 70 °C

BE WIRES: 75 °C

bsily touched heated surfaces are necessary for functional reasons, they are permitte

nor

nor
TED

| to

exc

eed these values, but shall be recognizable as such by appearance or function, or shal

marked with Symbol 6 of Table 1 (see 5.2).

be

If protection against fire depends on separation of circuits, they shall be separated at least by

BAS

IC INSULATION.

The maximum temperature of a part is determined by measuring the temperature rise of the
part under the conditions of 9.2 and adding it to the maximum ambient temperature (40 °C or

the

maximum RATED ambient temperature if higher, see 1.4).

Conformity is checked by inspection, by the tests of 9.2 and by tests in the SINGLE FAULT
CONDITIONS of 4.4. Alternatively, if protection is assured by separation of circuits, conformity is
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checked by measurement of SPACINGS, and by making the voltage tests of 6.6.5 (without
humidity preconditioning) using the applicable test voltage of Table 10.

9.2

Temperature tests

A probe assembly is tested under reference test conditions and in the position of NORMAL USE
(see 4.3.2). The tests of 6.7.4.2 to 6.7.4.4 are performed before performing these temperature
tests. Temperatures are measured when steady state has been attained.

10

Resistance to heat

10.

SPA
am

Cor
is ¢
tha
Afte

If t
dur

10.

ENC

Cor
con

The
dur
10

mig
ass

11

1.

Pro

| Integrity of SPACINGS

CINGS shall meet the requirements of 6.5 when the probe assembly is operated at
bient temperature of 40 °C or the maximum RATED ambient temperature if higher (see 1.

formity in cases of doubt, if the probe assembly produces an appreciable amount of h
hecked by operating the probe assembly under the reference test conditions of 4.3, exd
the ambient temperature is 40 °C or the maximum RATED ambjent temperature, if hig
r this test, SPACINGS shall not have been reduced below the requirements of 6.5.

e ENCLOSURE is non-metallic, the temperature of parts,of the ENCLOSURE is measU
ng the above test for the purpose of 10.2.

P Resistance to heat

LOSURES of non-metallic material shall be resistant to elevated temperatures.

formity is checked by the test of.~872, applied after the following non-opera
ditioning:

probe assembly, not energized;~is stored for 7 h at a temperature of 70 °C. Howeveé
ng the test of 10.1, a higher<temperature is measured, the storage temperature is tg
C above that measured temperature. If the probe assembly contains components wi
ht be damaged by this\treatment, an empty ENCLOSURE may be treated, followed|
embly of the probe at the’end of the treatment.

Protection against HAZARDS from fluids

| General

sh
fro

Il be-designed to give protection to the OPERATOR and surrounding area against HAZA

Pat,
ept
ner.

red

five

, if
be
hich
by

be assemblies containing fluids, or to be used in measurements of processes on flujds,

RDS

fidids encountered in NORMAL USE

NOTE Fluids likely to be encountered fall into three categories:

a)
b)

c)

having continuous contact, for example, in vessels intended to contain them;
having occasional contact, for example, cleaning fluids;

having accidental (unexpected) contact. The manufacturer cannot safeguard against such cases.

Conformity is checked by the treatment and tests of 11.2.

11.2 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
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other weakening of structural parts associated with safety. The cleaning method and any
decontamination method shall be described in the documentation (see 5.4.3).

Conformity is checked by cleaning the probe assembly three times according to the
manufacturer's instructions. If, immediately after this treatment, there are any signs of wetting
of parts likely to cause a HAZARD, the probe assembly shall pass the a.c. voltage test or the
d.c. voltage test of 6.6 using the applicable test voltage and duration of Table 4 (without
humidity preconditioning) and ACCESSIBLE parts shall not exceed the levels of 6.3.2. If a
decontamination method is specified, this method is applied once.

11.3—Speciatty protected-probe-assembtics

If the probe assembly is RATED and marked by the manufacturer as having a protegted
ENJLOSURE according to the stated degrees of protection of IEC 60529, it shalladequalely
resist the ingress of solid foreign objects and water which could lead to a HAZARB,

Conformity is checked by inspection and by subjecting the probe assembly.to the appropriate
tregtment of IEC 60529, after which the probe assembly shall pass the a.¢,"voltage test or|the
d.c] voltage test of 6.6 using the applicable test voltage and duration of Table 4 (without
humidity preconditioning) and ACCESSIBLE parts shall not exceed the levels of 6.3.2.

12 |Components

12.1 General

If safety is involved, components shall be used<invaccordance with their specified RAT
unless a specific exception is made. They shall conform to one of the following.

NG

a) |All applicable safety requirements of gelevant IEC standards. Conformity with other
requirements of the component standard is not required. If necessary for the applicat|on,
they shall be subjected to the testsof this standard, except that it is not necessary to
carry out identical or equivalent.tests already performed to check conformity with |the
component standard.

b) [The requirements of this standard and, where necessary for the application, any additignal
applicable safety requirements of the relevant IEC component standard.

c) [If there is no relevant.IEC standard, the requirements of this standard.

d) |Applicable safety fequirements of a non-IEC standard which are at least as high as thpse
of the relevantAEC 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 @ non-IEC standard.

Conformityvis-checked by inspection—and-if necessarv—-by test
I ¥ -y i 7 P AR 4

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 5.1.3). If the
probe assembly is RATED for both a.c. and d.c., the a.c. and d.c. breaking capacities shall be
individually determined, and the fuse shall meet the RATED voltage and breaking capacity for
each case.
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Conformity is checked by inspection.

12.3 PROBE WIRE
12.3.1 General

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

Conformity is checked as specified in 12.3.2 to 12.3.6.

12.8.2 RATING of PROBE WIRE

PR®BE WIRES shall be RATED for the maximum voltage and current of NORMAL USE, and shall
withstand the voltage test for the highest RATED voltage to earth. Condugctors shall| be
sepjarated from ACCESSIBLE surfaces by DOUBLE INSULATION or REINFORCED INSUEATION, based
on the following values:

a) [for type A probe assemblies, 125 V or the highest RATED voltage. 10’ earth of the prpbe
assembly, whichever is greater;

b) [for type B probe assemblies, 500 V or the highest RATED yoltage to earth of the prpbe
assembly divided by the divider ratio, whichever is greater;

c) [for type C probe assemblies, 125 V or the highest RATED voltage to earth of the prpbe
assembly, whichever is greater;

d) [for type D probe assemblies, 125 V.

Forltype B probe assemblies, Symbol 7 shall be marked on the probe assembly and a warning
shall be provided in the documentation that.the PROBE WIRE may not provide adeqyate
profection if it comes into contact with the cirguit under test.

Instilation of PROBE WIRES which have atwear indicator shall meet the requirements for BASIC
INSULATION when the wear indicator has’become visible.

A wear indicator is highly recommeénded (see also 5.4.3 j)).

Conformity is checked by“inspection, and by the a.c. voltage test of 6.6.5.1, or for PRPBE
WIRES stressed only byhd.c., the d.c. voltage test of 6.6.5.2, with a duration of at least 1 min
using the applicable~test voltage of Table 4 for REINFORCED INSULATION. If the insulafion
includes a wear ifidjcator, then the voltage test is repeated with the test voltage value| for
BASIC INSULATIQNvafter sufficient insulation has been removed from the cable to make the wear
indfcator justisible.

NOTE Feor\the purposes of this test, the wear indicator can be made visible by slicing thin layers from| the
insulationy.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.

If the samples have a covering or semiconducting layer over the insulation, it is mechanically
removed.

The indentation device is shown in Figure 22, 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 22. 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
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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.

Key
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bample
bupports

Veight

Figure.22 — Indentation device
compressing force F which is exerted by the blade upon the sample is given by
hula:
F=0,6 x V(2 x d x e — e2)

pre:

is in newtons

is the mean value of the thickness of the insulation of the sample
is the mean value of the outer diameter of the sample

e a

ha\d are both expressed in millimetres, to one decimal place, and measured on a thin

cut

from the end of the test piece.

the

ice

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 a.c. voltage test of 6.6.5.1, or for PROBE WIRES stressed only by
d.c., the d.c. voltage test of 6.6.5.2, with a duration of at least 1 min using the applicable test
voltage of Table 4 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. External coverings, if any, are removed from the insulation.

Each sample is tautly wound and fixed, at ambient temperature, on a mandrel to form a close
helix. The diameter of the mandrel and the number of turns are given in Table 13.

Table 13 — Diameter of mandrel and numbers of turns

Outer diameter of the PROBE WIRE (d) Mandrel diameter Number of turns
mm mm
d<25 5 6
25<d<4,5 9 6
45<d<86,5 13 6
6,56<d<9,5 19 4
9,56<d<12,5 40 2

Two samples, on their mandrels, are placed in an air oveh ,pre-heated to a tempera

1004

samples have been allowed to return to approximately ~ambient temperature, they
examined while still on the mandrel.

The
to h

chamber. Where this is not practical, it is appropriate to remove a sample and a mandrel f}
test chamber and perform the test outSide the chamber. In either case, the winding iy to
be pompleted within 30 s of the time that the cold chamber is opened. The winding is tg
e at a rate of about 3 s per turn (18s + 3 s for six turns), and successive turns are to be in

the

don
con

Fla

mapdrel having a diameter of\twice the minor axis diameter of the sample for minimum 180°.

Instyilated conductors-as*well as the finished PROBE WIRE are to be tested separately.

Cird

instilation or Jacket of most materials. Circumferential depressions in a fluoropolymer surf

are|yield marks (locally stronger points) rather than indicators of cracking.
Aftgr.<this conditioning, the samples shall show no cracks when examined with norma
correctedvisignwithout-magnification—and shallmeettherequiremenisforsolid-insulation-

°C + 3 °C, The samples are maintained at the specified temperature for 1 h. After

other two samples are conditioned in a cold-.chiamber for 4 h at —10 °C + 2 °C. The tes
e performed in the cold chamber where space and mounting means are available in

tact with one another.

umferential_depressions in the outer surface indicate cracks on the inside surface of

ure
the
are

PROBE WIRES are to be.wrapped in a U-bend in which the sample is in contact with a

o

the
hace

or

Conformity is checked by inspection and by the a.c. voltage test of 6.6.5.1, or for PROBE WIRES
stressed only by d.c., the d.c. voltage test of 6.6.5.2, with a duration of at least 1 min using

the

applicable test voltage of Table 4 for REINFORCED INSULATION without humi

preconditioning.

12.3.5 Voltage test

dity

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.
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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 f01/ Wrapped centre sect/on of each sample is to then be

[ nes
the|outside diameter of the specimen or 5 mm, Wh/chever is larger The end of each resulting
hellx is to be twisted loosely together or fastened together with tape to prevent upwinding.
Specimens of flat wires are to be wrapped in a U-bend in which the specimen i$~jin confact
withh a mandrel having a diameter of twice the minor axis diameter of the speeimen for 180°
minimum.

Thg test voltage is applied between the conductor of the test specimen and the metal
mahdrel. The a.c. voltage test of 6.6.5.1, or for PROBE WIRES stressed only by d.c., the|d.c
volfage test of 6.6.5.2, with a duration of at least 1 min using the(applicable test voltag¢ of
Tahle 4 for REINFORCED INSULATION is then performed without humidity preconditioning. After
1 min at the specified test voltage, the test voltage is increased at a rate not exceeding
504 V/s until dielectric breakdown occurs. The dielectri¢,breakdown voltage values |are
recprded separately for unaged specimens and oven-aged specimens. The average of|the
dielectric breakdown voltage values is calculated ,and recorded separately for unaped
specimens and oven-aged specimens.

Sarmples 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 Yalue of oven-aged samples shall not be less than 5D %
of the average breakdown value“of unaged samples.

Conformity is checked by inspéétion and test.

12.3.6 Tensile test
12.3.6.1 General
Thgse tests arg'to determine the tensile strength and elongation at break of the insulating

maferial (exelusive 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 Unhaged samples, the medlan value of the tensile strengths shall be at least 7 N/
> > 00 ° a
break. For the aged samples the medlan value of the tensne strengths shaII be at Ieast 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 determination
of the median value of the result.

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 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 and any outer coverings are removed, care being taken not to damage the

insylation The samples are marked to identify the section from which they were prepared and

thelr relative positions in the section.
Thg centre 20 mm shall be marked immediately before the tensile test.

12.8.6.4 Determination of cross-sectional area

At the middle of the section being used to prepare the samples, a piece (s taken to deternjine
the|cross-sectional area A by the following method (for samples with a(round shape).

A= x(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 test\piece.

Forl samples which are to be aged, the crossssectional area is determined before age¢ing
tregtment.

12.83.6.5 Ageing treatment

Thqg five samples intended for oven ageing are to be conditioned in a circulating air oven pre-
hedted to a temperature 100 °CG~+ 3 °C. The test piece is maintained at the specified
temperature for 1 h, and then allowed to cool to the temperature of 12.3.6.6.

12.8.6.6 Tensile testing.procedure

Thqg test is carried outat a temperature of 23 °C + 5 °C.

Thg grips of the\tensile testing machine may be either of a self-tightening type or not. [The
distance between the grips is:

a) |50 mm-for tubes, if tested with self-tightening grips;
b) (85:mm for tubes, if tested with non-self-tightening grips.

The rate of separation shall be 250 mm/min+ 50 mm/min and, in case of doubt,
25 mm/min + 5 mm/min.

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.

The breaking of a sample due to damage in the grips, or breaking outside the reference marks
is an unsatisfactory result, which is ignored. In this event, at least four valid results are
required in order to calculate the tensile strength and elongation at break; otherwise the entire
test procedure is repeated.
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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 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
flovyi = ; i . rgywill
ionize the air, permitting continued current flow in the vicinity of the PROBE TIP or SPRING-
LOADED CLIP. If there is sufficient available energy, then the ionization of the air will’continue
to gpread and the flow of current through the air will continue to increase. The result is an|arc
h, which is similar to an explosion, and can cause injury or death to an GPERATOR ¢r a
bystander.

PR®BE TIPS and SPRING-LOADED CLIPS shall be constructed to reduce thé_sisk of short-circpits
and arc flashes.

Conformity is checked as specified in 13.2.

13.2 Exposed conductive parts
Thg exposed conductive part of a PROBE TIP shall be constructed as follows:

a) |For SPRING-LOADED CLIPS RATED for MEASUREMENT CATEGORY Il or 1V:

1) in closed position, the exposed ACCESSIBLE conductive parts shall not exceed 4 mni (in
all directions);

2) in open position,

i) the length of the exposed-ACCESSIBLE conductive parts of SPRING-LOADED CLIPS ith
one hook shall not exceed:10 mm,

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

b) [Except for SPRING-LOADED CLIPS RATED for MEASUREMENT CATEGORY Il or IV:

1) for probe assemblies RATED for MEASUREMENT CATEGORY IlI or IV, the expoped
conductive part of a PROBE TIP shall not exceed 4 mm;

2) for probetassemblies not RATED for MEASUREMENT CATEGORY lII, Ill or IV, and for usg¢ in
speciahapplications where the energy levels will not support arc flash or fire, |the
expased conductive part of a PROBE TIP shall not exceed 80 mm;

3) for.probe assemblies RATED for MEASUREMENT CATEGORY II, and for other prpbe
assemblies not covered by items 1) and 2), above, the exposed conductive part Tf a
PRORE TIP shall not exceed 19 mm

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

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

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

3) removable parts which change the RATING and the markings of the probe assembly are
removed.
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Annex A
(normative)

Measuring circuits for touch current
(see 6.3)

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

Al_M ing circuits £ ith ¢ . | MH ford

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

where
I |is the current, in amperes;
U |[s the voltage, in volts, indicated by the voltmeter.

Thig circuit represents the impedance of the body and.‘¢empensates for the changqg of
physiological response of the body with frequency.

R3
R2

L C2 (v)

@)

o—_ 1

IEC

R1 3 1 500:Q£5 %

R2 § 500,Q +5 %

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

Figure A.1 — Measuring circuit for a.c. with frequencies up to 1 MHz and for d.c.

A.2 Measuring circuits for a.c. with sinusoidal frequencies up to 100 Hz and
for d.c.

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 body for frequencies not exceeding 100 Hz.

IEC

R =P 000 Q £5 %
NOT|[E The value 2 000 Q includes the impedance of the measuring instrument.

Figure A.2 — Measuring circuits for a.c. with’sinusoidal frequencies
up to 100 Hz and<or d.c.

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

Thg current is measured with the circuit of Figure A.3 or Figure A.4 as specified in 6.8.2,
6.3]3, or 6.3.4.3. The current is calculated from:

where
I |is the current, inJamperes;
U |[s the voltage, in volts, indicated by the voltmeter.

Thgse cireuits compensate for the physiological response of the body to high frequencies.
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R1 1 C1

i

IEC

R1

1500 Q+5%
R2 3 500 Q +5 %
C130,22 pF £10 %

Figure A.3 — Current measuring circuit fotcelectrical burns

[«

R 4 C1

IEC

R1 =4566-=+5%
R2 =500 Q +5 %
C1=0,22 uF 10 %

Cs = Capacitance between the shield and the foil (see Figure 10)

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.

—

R H Lo

<[] ©

IEC

R1 3375 Q5%
R2 § 500 Q +5 %
C140,22 uF £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

@50

|

|

|

|

|

|

|

i

!

|

|
@12

IEC

Key
A WMetal

B Ipsulating material

For[tolerances and dimensions of the fingertip, see Figure B.2.

NOTIE This test finger is identical to test probe 11 from TEC 61032.

Figure B.1\~ Rigid test finger
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Dimensions in millimetres

| @75

Key

14° R4% 0,05 C-

P3

P1

s
|

& 3@

1 ipsulating material 6 spherical
2 gection AA 7 detaihx (example)
3 gection BB 8. @side view
4  handle 9™ chamfer all edges
5 gtop plate
Figure B.2 - Jointed test finger
Tolgrances on dimensiens without specific tolerance:
0
on angles: al
on linear dimensions:
0
up {025 mm: _o05Mm
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
direction only.

+10

IEC

o )° but in one and the same
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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,°)° bending angle.

NOTE This test finger is identical to test probe B from Figure 2 of IEC 61032:1997.



https://iecnorm.com/api/?name=2fb8613bb558280355e4f36616d9f0ff

- 76— IEC 61010-031:2015 © IEC 2015

Annex C
(normative)

Measurement of CLEARANCES and CREEPAGE DISTANCES
The methods of measuring CLEARANCES and CREEPAGE DISTANCES are indicated in Examples 1

to 7. These cases do not differentiate between gaps and grooves or between types of
insulation.

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

Table C.1 — Dimension of X

POLLUTION DEGREE Dimension X
mm
1 0,25
2 150
3 1,5

If the associated CLEARANCE is less than 3 mm, the dimrension X in Table C.1 may be reduged
to gne-third of this CLEARANCE.

Example 1: < Xmm

Thg path includes a parallel- or converging-
sided groove of any depth with a width less than

Xn i e

m.

Thg CLEARANCE and CREEPAGE DISTANCE are
megsured directly across the groove as shown.

Example 2: >Xm

Thg path includes a parallel-sided groove of any
dedth and equal to, ok greater than, X mm.

CLHARANCE is the“ine-of-sight” distance. The
CRHEPAGE DISTANCE follows the contour of the
gropve.

Example 3:
The path includes a rib. / S S N

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:

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.

<X mm

IEC

Ex4

Thd
oveg

Thd
join
the

mple 5:

CLEARANCE is the shortest direct air path
r the top of the barrier.

CREEPAGE DISTANCE through uncemented
t is less than the CREEPAGE DISTANCE over
barrier.

IEC

Exa

The
of t
acg

Me
scr

mple 6:

gap between the head of screw and the wall
he recess is too narrow to be taken into
ount.

hsurement of the CREEPAGE DISTANCE is from
bw to wall when the distance is equal to X.

Ex3
Ci
Thq
Thq

mple 7:
a floating part.
CLEARANCE is the distance d + D.

CREEPAGE DISTANCE iS,also d + D

CREEPAGE DISTANCE

CLEARANCE
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D.1

Th 9
PR%BE WIRE in accordance with the following spark test procedure and routine spark
method for PROBE WIRE.

D.2

Ad

for

Ths

all

a)
b)

On

secpndary winding in an a.c. power supply shall be solidly connected to earth. A volt
source shall not be connected to more than one electrode.

The
of &
conttact throughout its entire déngth with the surface of the insulated conductor being tested.

Theg
cha[jns shall have a length appreciably greater than the depth of the enclosure, and the w
of t

bei

For

dia

betfveen-beads in each chain shall not exceed the diameter of a bead.

— 78 —

Annex D
(normative)

Routine spark tests on PROBE WIRE

General

Spark test procedure

c. or a.c. spark tester shall include a voltage source, an electrode, a.voltmeter, a sys
Hetecting and counting signalling faults, and the appropriate electrical'eonnections.

voltage source of a d.c. or a.c. spark tester shall maintain the/folowing test voltage un
INORMAL CONDITIONS of leakage current:

the voltage specified for a d.c. test of the wire type. The d.c. power supply output cur
capability shall not exceed 5 mA. Any ripple shall<not exceed 1 %. After a fault, the
test voltage shall recover to the specified level)within 5 ms unless 610 mm or less of
product travels through the electrode in the time' it takes for the full voltage recovery.

¢ TERMINAL of the d.c. power supply, the core of a transformer, and one end of

electrode of a d.c. or a.c. spark tester shall be of the link- or bead-chain type or shal
nother evaluated and approved type. A link- or bead-chain electrode shall make intinf

bottom of a metal«link- or bead-chain electrode enclosure shall be U- or V-shaped,

e trough shall"be’ greater (typically 40 mm) than the diameter of the largest PROBE W
g 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

a sinusoidal or nearly sinusoidal r.m.s. voltage specified\fotr an a.c. test of the wire typgq;

IEC 61010-031:2015 © IEC 2015

the
est

em

der

ent
d.c.
the

the
hge

be
ate

the
dth
IRE

the
ng

Table D.1 — Maximum centre-to-centre spacings of bead chains

Diameter of a bead 2

Longitudinal spacing

Transverse spacing between rows 2

within each row 2

Chains staggered

Chains unstaggered

mm mm mm mm
5,0 13 13 10
25 b b b

b

The chains shall be staggered and shall touch one another in the longitudinal and transverse directions.

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.
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Figure D.1a — Chains unstaggered Figure D.1b — Chains staggered
Key
Vire centre
T Transverse spacing

Ths
ope

Thd

Thd
eac
indi

Ths

characterized by arcing between the electrode and the earthed conductor(s) under tesf.

bre
the
exc

Ths
dur

ongitudinal spacing

Figure D.1 — Bead Chain Configuration (if applicable)

rating personnel against electric shock from the electrode and associated live parts.

voltmeter shall be connected in the circuit to indicate the actual test potential at all tim

h fault that occurs. Whena- fault is detected, the signal shall be maintained until
cator is reset manually.

fault detector shall detect a voltage breakdown of the insulation. A breakdowr

bkdown is defined as a decrease of 25 % or more from the test voltage applied betw
electrode and\the earthed conductor(s). The output current of the test equipment shall
eed 5 mAS

fault ydetector shall consist of a trigger circuit that converts an input pulse of short t
htier to an output pulse of a magnitude and duration that reliably operates the fg

electrode shall have an earthed metal&«screen or an equivalent guard that protgcts

D

ES.

test equipment shall include‘a fault detector, fault counter, and a means of signalling

the

is
ben

not

me
ult-

indi

atimgTiTcuit:

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

Where:

D = distance between faults

S
t

= product speed as 0,656 x m/min

= counter response time in seconds
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For a d.c. 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 a.c. 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
negative crests of the a.c. supply voltage (the equivalent of a full 9 cycles of the a-c supply
voltage). The maximum speed V of the product is to be determined for an a.c. test by means
of the following formula:

V=(FxL[J7T50
Where:

V [E speed in m/min

= frequency in Hz

L F electrode length in mm

For[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 L
60 0,400 - L
100 0,667 « L

400 2,67 L

1000 6,67 L

3 000 209 L

4 000 26,7 L

Thg conductor being tested shall be earthed during the spark test. Where the condugtor
conping from the pay-off reellis’ bare, the conductor shall be earthed at the pay-off reel of at
andther point at which continuous contact with the bare conductor, prior to the insulajing
progess, is maintained and the conductor is not required to be tested for continuity or earthed
at fhe take-up reel./WWhere the conductor coming from a pay-off reel is insulated, an earth
connection shall be ymade at each pay-off reel and at the take-up reel. The earth connectgion
shalll be bonded to-the protective earth TERMINAL in the spark tester.

D. Routine spark test method for PROBE WIRE

\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 displaved by the equipment w

nen

CONNECTORS appear to be in mated position but conductive parts are not in contact.

Annex E gives the recommended dimensions for safety purposes of 4 mm CONNEETORS w
useld on probe assemblies and equipment to which probe assemblies can bé.connec
Thgse 4 mm CONNECTORS are often called “banana connectors” or “banana plugs”.

E.2 Dimensions

Thg dimensions of Figure E.1 are compatible with 4 mm CONNECTORS RATED for MEASUREM
CATEEGORIES I, Ill or IV up to 1 000 V.

Thgse dimensions ensure that SPACINGS of 6.4.2 are met when the CONNECTORS are ma
unmated or partially mated, and conductive parts of mateld CONNECTORS are in contact.

NOTE Extraction or insertion forces and contact resistance valu€s have not been considered.

hen
ed.

ENT

ed,

‘ I
| A o
1. i I
- IE
L / I
! ) ! U
' A
S i}
_ B - |-
c = IEC
Male Female
Key:
A =3,90 mm £ 0,05 mm (compressed) M =4,00 mm + 0,05 mm
B >6,6 mm G <6,4 mm
C<7,9mm K>8,1 mm
2,6 mm<E<6mm 4mm<H<6mMm
F<12mm L>20 mm

Figure E.1 — Recommended dimensions of 4 mm CONNECTORS
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Tolerances on dimensions without specific tolerances: +0,1 mm

— F is the point where the best contact occurs
— Ais the maximum diameter where the contact occurs

— Minimum value of E and H depends of the presence of plastic parts. SPACINGS shall be at
least 2,6 mm
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Annex F
(normative)

MEASUREMENT CATEGORIES

General

the purposes of this standard, the following MEASUREMENT CATEGORIES are used. Th

se

MEA
Anr
(ov

NOT
com

NOT|
be n

F.2

F.2
ME

utili
Tah

EXA
ont

F.2

ME

distribution part of the building’s low-voltage mains installation (see Table F.1

Fig

SUREMENT CATEGORIES are not the same as the OVERVOLTAGE CATEGORIES according
brvoltage categories) according to IEC 60364-4-44.

E 1 IEC 60664-1 and IEC 60364-4-44 categories are created to achieve an insulation (coordination off
ponents and equipment used within the low-voltage MAINS supply system.

E 2 MEASUREMENT CATEGORIES are based on locations on the MAINS supply system{where measurements
ade.

MEASUREMENT CATEGORIES

1 MEASUREMENT CATEGORY Il

ASUREMENT CATEGORY Il is applicable to test and measuring circuits connected directl
zation points (socket outlets and similar points)ofthe low-voltage mains installation (
le F.1 and Figure F.1).

MPLE Measurements on MAINS CIRCUITS of household appliances, portable tools and similar equipment,
e consumer side only of socket-outlets in the fixed/installation.

2 MEASUREMENT CATEGORY llI

A\SUREMENT CATEGORY Ill is applicable to test and measuring circuits connected to

ire F.1).

avoid risks caused ‘by the HAzARDS arising from these higher short-circuit curre

EX
bre
equi
the

NO
con

itional insulation and‘other provisions are required.

MPLE Measurements on distribution boards (including secondary meters), photovoltaic panels, cir
kers, wiring,-including cables, bus-bars, junction boxes, switches, socket-outlets in the fixed installation,
ment for industrial use and some other equipment such as stationary motors with permanent connectig
ixed installation.

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

ex K of IEC 61010-1:2010 and IEC 60664-1, or the impulse withstand categofi

to
es

—

he

can

to
see

and

the
and

hts,

Cuit-
and
n to

be

F.2.3 MEASUREMENT CATEGORY IV

MEASUREMENT CATEGORY |V is applicable to test and measuring circuits connected at the

sou

rce of the building’s low-voltage mains installation (see Table F.1 and Figure F.1).

Due to these high short-circuit currents which can be followed by a high energy level,
measurements made within these locations are extremely dangerous. Great precautions shall
be made to avoid any chance of a short circuit.

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

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

\
[
—

"CAT I CATIV

IEC

Key

(0] Other circuits that are not directly connegcted to mains
CATIHI MEASUREMENT CATEGORY Il

CATI MEASUREMENT CATEGORY ||

CAT|IV MEASUREMENT CATEGORY |V

Figure F.1 — Example-to identify the locations of MEASUREMENT CATEGORIES

Table F.1 — Characteristics of MEASUREMENT CATEGORIES

MEASUREMENT Short-circuit current? Location in the building installation
CATEGORY (typical)
kA
I 10 Circuits connected to mains socket outlets and similar pointg in
< the mains installation
11 <50 Mains distribution parts of the building
\Y > 50 Source of the mams mstallation I the bunding

@ The values of loop impedances (installation impedances) do not take into account the resistance of the test

leads and impedances internal to the measuring equipment. These short-circuit currents vary, depending on
the characteristics of the installation.
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Annex G

Index of defined terms

Term Definition
ACCESSIBLE (OF @ PaIt) ouivuiiiiiiiiiii e e et 3.4.1
27N Yo N TU T - 0 PP 3.5.1
(0701 N1 =Xl ] S P 3.1.5
(0] I8 =Y 7 N ] =P 3.9.10
(o1 = =] = £ 2 N =PRI 7o 3.9.11
DOUBLE INSULATION ..t uttueite it eet et eete et e et e eaneeaneeeneeaneeenseanseanaeenaeensesnsesnsennaeensesnsesioYadeesnees 3(5.3
=T @ 1= =S RN S SRR 3[1.2
2 2 o T S SRR 3(4.3
HAZIARDOUS LIVE ..ot itiiti it et ettt et e e e et e e e e e e et s e et eeease et ee et se et s e e prgad et e e et eeaeenneeennns 3(4.2
MEASUREMENT CATEGORY ...ituiiniiiieetieeieetieeeneesneesneeeneeeneeensesnaeenneennee{ie Meneeaneetnessnessneesnns 3.4.11
N0 1YY T 1] o T ] N I S PR 3[4.6
NORMAL USE ... ctuiiieiiieii et et e e e e e eae e e e eeeneeeneeaneeeneeenseenseen g e s e e e et e e et e e et e e et e e eeneeneees 3[4.5
(0] 2 = [ 0 PN 3(4.8
220 T W T ] PP 3(5.5
2 To TN W ] N ] =] 3 = S PR 3(5.6
oTo T W T N ] =] 23 =1 = PR 3(5.7
Lo T W T N ] =] 2 =1 SR 3(5.8
2 To TN U 0] N ] =] 2 =1 = PR 3(5.9
o T |2 ] 4 PR 3(1.4
T |21 R e PP 3(1.7
PRATECTIVE FINGERGUARD ... i ettt et ettt et e et eeees 3(1.3
PROTECTIVE IMPEDAN CE ..ol i ettt et et et et e e e e e et e e e e e et e e et e e ea s e et s e et ae et ae et ae et ae et aeenaeenns 3l4.4
Y1 o V2= LU= I PP PPPR 3|2.1
2111 PP 3(2.2
REASONABLY FORESEEABLE MISUSE ....uuituiiteiteeietietie et e et et e e e e e et e et e et e et e et e e eeeeeenns 3.4.12
REINFORCED INSILATION L.uuituitnetin et e et e et e et eet e et e eaa e eaaeeaneeaneeaaeeenseetae et ae et ae et aaetaesnaeenaeennaes 3(5.4
Ry ES [T N o] =X =T ) o PR 3[4.9
R LU = o PP 3(3.2
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

REGLES DE SECURITE POUR APPAREILS ELECTRIQUES
DE MESURAGE, DE REGULATION ET DE LABORATOIRE -

Partie 031: Exigences de sécurité pour sondes équipées

——tentesatamainpourmestrage-et-essaisélectriques———
AVANT-PROPOS

a Commission Electrotechnique Internationale (IEC) est une organisation mondiale ¢de™normalis
omposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'|[E€). L'IEC a
bjet de favoriser la coopération internationale pour toutes les questions de normalisatien dans les domg

1
q
q
q
ihternationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessible
public (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élaboration est confiée a
¢omités d'études, aux travaux desquels tout Comité national intéressé par le-sujet traité peut participer.
grganisations internationales, gouvernementales et non gouvernementales, jenJliaison avec I'lEC, partici
¢galement aux travaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation (I
4elon des conditions fixées par accord entre les deux organisations.

qu possible, un accord international sur les sujets étudiés, étantidonné que les Comités nationaux de
ihtéressés sont représentés dans chaque comité d’études.

lles Publications de 'lEC se présentent sous la forme de recommandations internationales et sont agr
¢omme telles par les Comités nationaux de I'lEC. Tous Jes efforts raisonnables sont entrepris afin que |
4'assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsabl
Iléventuelle mauvaise utilisation ou interprétation qui en\est faite par un quelconque utilisateur final.

bans le but d'encourager I'uniformité internationale; les Comités nationaux de I'lEC s'engagent, dans tou
mesure possible, a appliquer de fagon transparente-les Publications de I'lEC dans leurs publications nation
¢t régionales. Toutes divergences entre toutes - Publications de I'IEC et toutes publications nationale
égionales correspondantes doivent étre indiguées en termes clairs dans ces derniéres.

'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépend
urnissent des services d'évaluation~de conformité et, dans certains secteurs, accedent aux marque
onformité de I'lEC. L'IEC n'est responSable d'aucun des services effectués par les organismes de certifica
dépendants.

ous les utilisateurs doivent s"assurer qu'ils sont en possession de la derniére édition de cette publication.

ucune responsabilité npe .doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires
andataires, y compris.ses experts particuliers et les membres de ses comités d'études et des Con
ationaux de I'lEC, pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout 4
ommage de quelque nhature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les
e justice) et les\dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC o
ute autre Publication de I'l|EC, ou au crédit qui lui est accordé.

'attention( est attirée sur les références normatives citées dans cette publication. L'utilisation de publicat
éférencées est obligatoire pour une application correcte de la présente publication.

‘attention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent

tion
bour
ines

e Il'électricité et de I'électronique. A cet effet, '[EC — entre autres activités (% publie des Noifmes

au
des
Les
pent
50),

lles décisions ou accords officiels de 'l[EC concernant les questions‘téchniques représentent, dans la mepure

[IEC

bées
IEC
E de

ela
ales
ou

ants
de
tion

ou
ités
utre
frais
I de

ions

aire
Foits

l|lobjet’de droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels d

h " ral : . [ b
T UTTVTIS TUUT TIT PdS dVvUIT STUITTAlT TCUT TATSITTIUT.

La Norme internationale 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.

Elle a le statut d'une publication groupée de sécurité conformément au Guide 104 de I'lEC.

L'lEC 61010-031 est une norme autonome. Cette deuxieme édition annule et remplace la
premiére édition parue en 2002 et 'Amendement 1:2008. Cette édition constitue une révision
technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a la premiére
édition, ainsi que de nombreuses autres modifications:


https://iecnorm.com/api/?name=2fb8613bb558280355e4f36616d9f0ff

a)

b)
c)
d)

- 94 — IEC 61010-031:2015 © IEC 2015

Les tensions au-dessus des niveaux de 30 V efficaces (eff), 42,4 V créte ou 60 V continu

(c.c.) sont réputées étre des tensions ACTIVES DANGEREUSES au lieu des tensions 33 V
46,7 V créte, ou 70 V c.c.

L'entretien est désormais inclus dans le domaine d'application.
Des conditions d'environnement étendues sont incluses dans le domaine d'application.
De nouveaux termes ont été définis.

Des essais relatifs a un MAUVAIS USAGE RAISONNABLEMENT PREVISIBLE ont été ajoutés,
particulier pour les fusibles.

eff,

en

des

f)

g)

h)

p)

Le

es exigences complémentaires relatives aux instructions concernant 'exploitation
sondes équipées ont été spécifiées.

Des valeurs limites pour les parties ACCESSIBLES et pour la mesure de la tension’ef
courant de contact ont été modifiées.

Les exigences relatives aux ESPACEMENTS pour I'emboitement des CONNECTEURS ont
modifiées.

Les exigences relatives aux POINTES DE TOUCHE et aux PINCES-AJRESSORT ont
modifiées. Le PROTEGE-DOIGTS remplace la BARRIERE avec de nouvelles exigences.

Les exigences relatives a l'isolation (6.5) et les procédures d'essai (6.6.5) ont été réécr
et alignées avec la Partie 1 lorsque c'est pertinent. Des exigences spécifiques ont
ajoutées pour l'isolation solide et l'isolation en couches minces.

La terminologie pour la CATEGORIE DE MESURE | a été remplacée par la dénomination “
IASSIGNEE pour les mesures en CATEGORIES DE MESURE-N, III, ou IV”.

L'essai de traction/flexion (6.7.4.3) a été partiellement réécrit.

Les limites de température de surface (Article 10) ont été modifiées pour se conformer
limites du Guide 117 de I'lEC.

Des exigences relatives a la résistance des FILS DE SONDE aux contraintes mécaniques
eté ajoutées a I'Article 12 et a une nouveelle Annexe D.

Des exigences ajoutées se rapportent a la prévention du DANGER d'explosion due a
flash d'arc électrique et de courtsseircuits pour les PINCES A RESSORT.

Une nouvelle Annexe E informative définit les dimensions des CONNECTEURS banane
4 mm.

exte de cette norme est.issu des documents suivants:

FDIS Rapport de vote
66/569/FDIS 66/571/RVD

apport.de)vote indiqué dans le tableau ci-dessus donne toute information sur le vote ay
uti a-l"approbation de cette norme.

du
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tes
été

non
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Une liste de toutes les parties de la série IEC 61010, publiées sous le titre général, Regles de
sécurité pour appareils électriques de mesurage, de régulation et de laboratoire, peut étre

con

sultée sur le site web de I'lEC.

Dans la présente norme, les caractéres d'imprimerie suivants sont utilisés:

exigences et définitions: caracteres romains;
NOTES et EXEMPLES: petits caractéres romains;

conformité et essais: caracteres italiques;

termes définis a I'Article 3 et utilisés dans toute cette norme: CARACTERES ROMAINS
PETITES CAPITALES.

EN
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Le comité a décidé que le contenu de cette publication ne sera pas modifié avant la date de
stabilité indiquée sur le site web de I'lEC sous "http://webstore.iec.ch" dans les données
relatives a la publication recherchée. A cette date, la publication sera

e reconduite,

e supprimée,

e remplacée par une édition révisée, ou

e amendée.

IMPORTANT - Le logo "colour inside™ qui se trouve sur la page de couverture' fde
cette publication indique qu'elle contient des couleurs qui sont considéréesi.comme
utjles a une bonne compréhension de son contenu. Les utilisateurs devraient, gar
canséquent, imprimer cette publication en utilisant une imprimante couleur.
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REGLES DE SECURITE POUR APPAREILS ELECTRIQUES
DE MESURAGE, DE REGULATION ET DE LABORATOIRE -

Partie 031: Exigences de sécurité pour sondes équipées
tenues a la main pour mesurage et essais électriques

1.1
1.1
La

por
leu
dirg
soli

a)

b)

d)

D H JL L - N Las '
Dullialric U appirivativil ©u Uyjcl
Domaine d'application

1 Sondes équipées incluses dans le domaine d'application

présente partie de I''EC 61010 spécifie les exigences de sécurité relatives aux son
atives et manipulées a la main correspondant aux types décrits ci~dessous, ainsi
s accessoires connexes. Ces sondes équipées sont prévues pourda’connexion électri
cte entre une partie et un appareil de mesure et d'essai électrique. Elles peuvent
daires de 'appareil ou en étre des accessoires détachables.

Type A: sondes équipées, sans atténuation, a basse tension et a haute tension. Son
équipées sans atténuation, ASSIGNEES pour connexion dirécte a des tensions supéried
a 30 V efficaces ou a 42,4 V créte ou a 60 V continus;;mais ne dépassant pas 63 kV. E
ne comportent pas de composants qui sont prévus pour assurer une fonction de divis
de tension ou une fonction de mise en forme de\signaux, mais elles peuvent contenir
composants ne provoquant pas d’atténuation.tels que des fusibles (voir la Figure 1).

Type B: sondes équipées a atténuateur ot diviseur a haute tension. Sondes équipésg
atténuateur ou diviseur ASSIGNEES pour(€onnexion directe sur des tensions seconda
supérieures a 1 kV efficaces ou 1,5 kV>continus mais n'excédant pas 63 kV efficaceg
continus. La fonction de diviseur peut étre réalisée dans sa totalité a l'intérieur dg

avec la sonde équipée (voir la Rigure 2).

Type C: sondes équipées alatténuateur ou diviseur a basse tension. Sondes équipésg
atténuateur ou diviseur_pour connexion directe sur des tensions ne dépassant pas 1
efficaces ou 1,5 kV contihus. La fonction de mise en forme de signaux peut étre réali
dans sa totalité a l'intérieur de la sonde équipée, ou en partie dans I'appareil de meg
ou d’essai destiné.aétre utilisé avec la sonde équipée (voir la Figure 3).

Type D: sondes) équipées a basse tension a atténuateurs, sans atténuation ou au
sondes de«mise en forme de signaux qui ont des CARACTERISTIQUES ASSIGNEES (
connexion¢directe uniquement a des tensions n'excédant pas 30 V efficaces ou 42
créte ou-60 V continus, et qui sont adaptées pour des courants dépassant 8 A (voi
Figure d).
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ue
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sonde équipée, ou en partie dans“’appareil de mesure ou d’essai destiné a étre utilisé
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! 2
3
6
L 1 4
NS ]
IEC
Légende
1 CONNECTEURS typiques 4 vers I'équipement
2 POINTE DE TOUCHE 5 PINCE A RESSORT
3 corps de sonde 6 FIL DE SONDE
Figure 1 — Exemples de sondes équipées de Type A
1
=1 | t‘ﬁ '
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4 5
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-
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3 /
1
ama
4 5
6
%ZD
2
—iE== -
IEC
Légende
1 POINTE DE TOUCHE 4 PROTEGE-DOIGTS
2 vers I'équipement 5 partie du corps de la sonde tenue a la main
3 CONNECTEUR de référence 6 FIL DE SONDE

Figure 2 — Exemples de sondes équipées de Type B
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2

F&’l}l{[ﬂ: | @ 1

I §]

| 7

5
NG
IEC

Légende
1 POINTE DE TOUCHE 5 FIL DE SONDE
2 corps de sonde 6 exemples d’accessoires
3 CONNECTEUR de référence 7 CONNECTEUR BNC
4 vers I'équipement

Figure 3 — Exemples de sondes-équipées de Type C

3
\ 2
3
1
J 4
®=
IEC
Légende
1 CONNECTEUR 3 partie tenue a la main d’'une PINCE A RESSORT
2 POINTE DE TOUCHE 4 FIL DE SONDE

Figure 4 — Exemples de sondes équipées de Type D
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1.1.2 Sondes équipées exclues du domaine d'application

La présente norme ne s'applique pas aux capteurs de courant relevant du domaine
d'application de I'lEC 61010-2-032 (capteurs de courant portatifs et manipulés a la main),
mais peut s'appliquer a leurs cordons d'entrée de circuit de mesure et a leurs accessoires.

1.2 Objet
1.2.1 Aspects inclus dans le domaine d'application

Les exigences de la présente norme ont pour but d'assurer que les DANGERS pour
I'OPERATEUR et la zone alentour sont réduits a un niveau tolérable.

Les| exigences relatives a la protection contre des types particuliers de DANGERS gont
présentées dans les Articles 6 a 13, comme suit:

a) | les chocs électriques et les brilures (voir les Articles 6, 10 et 11);
b) | les DANGERS mécaniques (voir les Articles 7, 8 et 11);

c) |les températures excessives (voir I'Article 9);

d) | la propagation du feu a partir de la sonde équipée (voir I'Article"9);
e) | flash d'arc électrique (voir I'Article 13).

Les| exigences supplémentaires relatives aux sondes équipées qui sont congues pour ¢tre
alinpentées a partir d'une alimentation réseau a basse" tension, ou comportent d'aujres

caractéristiques qui ne sont pas spécifiquement ifditées dans la présente norme, gont
données dans d'autres parties de I'lEC 61010.

NOTIE L'attention est attirée sur I'existence possible d'exigences supplémentaires relatives a la santé et [a la
sécyrité des travailleurs.

1.2)2 Aspects exclus du domaine d'application
La présente norme ne couvre pas:

a) |la fiabilité de fonctionnement,”les qualités de fonctionnement ou autres propriétés d¢ la
sonde équipée;

b) [I'efficacité de I'emballage de transport.
1.3| Vérification
La présente norme spécifie également les méthodes de vérification, par examen, par ES$AIS

DE TYPE et paf.ESSAIS INDIVIDUELS DE SERIE, la conformité de la sonde équipée aux exigences
de ¢ette nofme.

1.4 Conditions d'environnement

1.4.1 Conditions normales d'environnement

Cette norme est applicable aux sondes équipées congues pour étre slires au moins dans les
conditions suivantes:

a) altitude inférieure ou égale a 2 000 m;

b) température ambiante comprise entre 5 °C et 40 °C;

c) humidité relative maximale de 80 % pour des températures jusqu'a 31 °C, avec
décroissance linéaire jusqu’a 50 % d’humidité relative a 40 °C;

d) DEGRE DE POLLUTION applicable de I'environnement prévu.
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2 Conditions d'environnement étendues

Cette norme est applicable aux sondes équipées congues pour étre slres non seulement
dans les conditions d'environnement spécifiées en 1.4.1, mais aussi dans n'importe laquelle

des conditions suivantes telles qu'ASSIGNEES par le fabricant des sondes équipées:

a) usage en extérieur;

b) altitudes au-dessus de 2 000 m;

c) températures ambiantes inférieures a 5 °C ou supérieures a 40 °C;

d) _humidités relatives supérieures aux niveaux spécifiés en 1.4.1;

e) | EMPLACEMENTS HUMIDES.

2 |Références normatives

Les| documents suivants sont cités en référence de maniére normative, en_intégralité oul en
parfie, dans le présent document et sont indispensables pour son application. Pour |les
réfdrences datées, seule I'édition citée s’applique. Pour les références non datées| la
derpiére édition du document de référence s’applique (y iompris les éventdels
ame¢ndements).

IEQG 60027 (toutes les parties), Symboles littéraux a utiliser en\électrotechnique

IEQ 60529, Degrés de protection procurés par les enveloppes (Code IP)

IEQ 61010-1:2010, Regles de sécurité pour appareils électriques de mesurage, de régulation
et de laboratoire — Partie 1: Exigences générale$

IEQ 61180-1:1992, Techniques des essais(a-haute tension pour matériels a basse tensidn —
Parie 1: Définitions, prescriptions et mogdalités relatives aux essais

IEQ 61180-2, Techniques des essais a haute tension pour matériel a basse tensioh —
Parfie 2: Matériel d'essai

IEQ GUIDE 104, The preparation of safety publications and the use of basic safety
publications and group safety publications (disponible en anglais seulement)

ISA/IEC GUIDE 5¢%; Aspects liés a la sécurité — Principes directeurs pour les inclure dans|les
norfnes

3 |Termes et définitions

Poydres besoins du présent document, les termes et définitions suivants s'appliquent.

3.1 Parties et accessoires

3.11

BORNE

composant destiné a raccorder un dispositif (appareil) a des conducteurs extérieurs

Note 1 a l'article: La BORNE peut comporter un ou plusieurs contacts, ce terme inclut donc les prises,
connecteurs, etc.

3.1.2

ENVELOPPE
partie assurant la protection d’une sonde équipée contre certaines influences extérieures et,
dans toutes les directions, la protection contre le contact direct

les
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3.1

.3

PROTEGE-DOIGTS
partie de I'ENVELOPPE qui indique la limite de l'accés sar et qui réduit le risque que
I'OPERATEUR touche des parties ACTIVES DANGEREUSES

3.1
POI

4
NTE DE TOUCHE

partie d'une sonde équipée ou d'un accessoire qui établit une connexion au point mesuré ou
soumis a essai

3.1

rea

3.1
FIL
fil

confsistant en un ou plusieurs conducteurs et l'isolation associée

3.1
PIN

sonde ou accessoire de sonde avec un(e)rou plusieurs crochets ou méachoires contraint
parfun ressort pour agripper la partie mesurée ou soumise a essai

3.1

CONNECTEUR EMPILABLE
assemblage de CONNECTEUR.gui contient une BORNE supplémentaire

EXE[MPLE: La Figure 5 est.un exemple de CONNECTEUR EMPILABLE avec un CONNECTEUR male et une Bd

fem

Lég
1

ouTliL
disﬂxositif extérieur, englobant les clés et les pieces de monnaie, utilisé pour aider quelqu’U

posant qui est lié au FIL DE SONDE, pour la connexion a une BORNE du matériel ou 3
CONNECTEUR d'une autre sonde équipée

6

iser une fonction mécanique

7
DE SONDE
bu cable souple utilisé comme partie de la sonde équipée ou de ses accessoi

8

CE A RESSORT

9

¢lle.

ende

BORNE pour CONNECTEUR supplémentaire

2 CONNECTEUR

3

FIL DE SONDE

Figure 5 — Exemple de CONNECTEUR EMPILABLE
avec un CONNECTEUR male et une BORNE femelle

des

un

€S,

e)s

RNE
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3.2 Grandeurs

3.21

(condition ou valeur) ASSIGNEE

condition ou valeur de grandeur assignée, généralement par un fabricant, correspondant a
une condition de fonctionnement spécifiée d'un composant, d'un dispositif ou d'une sonde
équipée

3.2.2
CARACTERISTIQUES ASSIGNEES
ensemble des valeurs ASSIGNEES et des conditions de fonctionnement

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

3.23
TEN[SION DE SERVICE
valgur efficace la plus élevée de la tension alternative (c.a.) ou continue+(¢.C.) pouvant étre
présente de fagon permanente en UTILISATION NORMALE sur n'importe quelle isolation
parficuliere

Notg 1 a I'article: Les transitoires et les fluctuations de tension ne sont pas considérés comme faisant partie de la
TEN$ION DE SERVICE.

3.3 Essais

3.3/1
ESS|AI DE TYPE
esspi effectué sur un ou plusieurs échantillons d’ufie sonde équipée (ou parties d'une sopde
équipée) réalisés selon une conception donnée; pour vérifier que cette conception e} la
confstruction répondent aux exigences de la présente norme

Notg 1 a l'article: Cette définition développe celle de I'lEC 60050-151:2001, 151-16-16 pour tenir compte|des
exigences de conception comme de construction,

3.3)2
ESS|AI INDIVIDUEL DE SERIE

esspi de conformité effectué-sur chaque entité en cours ou en fin de fabrication
[SQURCE: IEC 60050-151:2001, 151-16-17]

3.4 Termes de sécurité

3.4/1
AC(JESSIBLE
poyvant-&tre touché au moyen du doigt d’épreuve normalisé ou d’'une broche d’essai comme
spécifié~en 6.2

3.4.2
ACTIVE DANGEREUSE
capable de causer un choc électrique ou une bralure électrique

3.4.3

DANGER

phénoméne dangereux

source potentielle de dommage

3.44

IMPEDANCE DE PROTECTION

composant, ensemble de composants, dont I'impédance, la construction et la fiabilité sont
aptes a assurer la protection contre les chocs électriques
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3.4.

5

UTILISATION NORMALE
fonctionnement y compris en position d’attente, conformément aux instructions d'utilisation ou
a l'usage prévu évident

3.4.

6

CONDITION NORMALE
état dans lequel tous les moyens de protection contre les DANGERS sont intacts

3.4.

CON
éta
déf

34
OPE
per

3.4

7

[DTTTON DE PREMTER DEFAUT
dans lequel un seul moyen de protection contre un DANGER est défectueux ou un
hut est présent ce qui pourrait entrainer un DANGER

8
RATEUR
sonne qui utilise la sonde équipée pour lI'usage auquel elle est destinée

9

AUTIORITE RESPONSABLE

indi
séc

3.4
EMF
em

urité

10
LACEMENT HUMIDE
placement ou peuvent étre présents de l'eau-‘ou d’autres liquides conducteurs et

seul

vidu ou groupe responsable de I'utilisation et de la maintenance des sondes équipéeq en

qui

risquent de réduire I'impédance du corps humain“a cause du mouillage du contact entr¢ le

n et

q ils

corps humain et la sonde équipée, ou du mouillage du contact entre le corps humai
I’environnement

3.4{11

CAT[EGORIE DE MESURE

clagsification des circuits d'essai et de mesure selon le type de circuits réseau auxquel
sonit prévus d’étre reliés

3.4/12

MAUVAIS USAGE RAISONNABLEMENT PREVISIBLE

utilisation d'un produifidans des conditions ou a des fins non prévues par le fournisseur, mais
qui|peut provenir d®un/‘comportement humain envisageable

3.5| Isolation

3.51

ISOLATION PRINCIPALE

isolption des parties ACTIVES DANGEREUSES qui assure la protection principale

[SOURCE: IEC 60050-195:1998, 195-06-06]

3.5.

2

ISOLATION SUPPLEMENTAIRE
isolation indépendante appliquée en plus de I'ISOLATION PRINCIPALE afin d’assurer
protection contre les chocs électriques en cas de défaillance de I'ISOLATION PRINCIPALE

3.5.

3

DOUBLE ISOLATION
isolation comprenant a la fois une ISOLATION PRINCIPALE et une ISOLATION SUPPLEMENTAIRE

[SOURCE: IEC 60050-195:1998, 195-06-08]

une
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3.5.4

ISOLATION RENFORCEE

isolation qui assure un degré de protection contre les chocs électriques qui n'est pas inférieur
a celui assuré par I''SOLATION DOUBLE

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
DEGQRE DE POLLUTION
nombre indiquant le niveau de POLLUTION qui peut étre présent dans I'environnement

3.5(7
DEQRE DE POLLUTION 1
pas| de POLLUTION ou uniquement une POLLUTION séche, non conducirice qui n'a pas
d'influence

3.5(8
DEQRE DE POLLUTION 2
POLLUTION non conductrice seulement, pouvant occasionnelletnent présenter une conductiyité
temporaire provoquée par la condensation

3.5{9
DEGRE DE POLLUTION 3
prégsence d'une POLLUTION conductrice ou d'unée\ POLLUTION séche, non conductrice, |qui
devient conductrice par suite de la condensation\qui peut se produire

3.5]10
DISTANCE D’ISOLEMENT (dans I’air)
distance la plus courte dans l'air entredeux parties conductrices

3.5]11

LIGNE DE FUITE
distance la plus courte, (le*long de la surface d'un isolant solide, entre deux parties
conductrices

[SQURCE: IEC 60050-151:2001, 151-15-50]

3.5]12
ESPIACEMENT
toule combinaison de DISTANCES D'ISOLEMENT et de LIGNES DE FUITE

4 Tests

4.1 Généralités

Tous les essais dans la présente norme sont des ESSAIS DE TYPE qui doivent étre effectués
sur des échantillons de sondes équipées ou de parties de sondes équipées. Leur seule fin est
de vérifier que la conception et la construction garantissent la conformité a cette norme. 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 de la présente norme. Il est permis
de dépasser les exigences. Si la présente norme spécifie une limite inférieure pour une valeur
de conformité, la sonde équipée peut démontrer une valeur plus élevée. Si une limite
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supérieure est spécifiée pour une valeur de conformité, la sonde équipée peut démontrer une
valeur inférieure. Les variations et les tolérances de fabrication doivent étre prises en compte.

Les essais réalisés sur des composants ou parties de la sonde équipée qui satisfont aux
exigences des normes applicables spécifiées dans la présente norme, et qui sont utilisé(e)s
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 de plusieurs types (voir 1.1.1), chaque type doit étre soumis a essai
selon les exigences appropriées.

La ponformité aux exigences de la présente norme est vérifiée en effectuant tous les e€ssais
applicables, mais un essai peut étre omis lorsque I'examen de la sonde équipééecet de la
dogumentation relative a la conception démontre de fagon incontestable que la sohde équipée
en puestion serait en mesure de subir cet essai avec succes. Les essais sont effectués tant
darls des conditions de référence pour essais (voir 4.3) que dans des conditions de défaut
(volr 4.4).

Lorgque les énoncés de conformité dans la présente norme exigent une inspection, cela peut
inclure I'examen de la sonde équipée par mesure, l'examen des.marquages sur la sohde
équipée, l'examen des instructions livrées avec la sonde équipée, I'examen des fiches
techniques des matériaux ou des composants qui ont servi a fapriquer la sonde équipée, ptc.
Dans chaque cas, l'inspection démontrera que la sonde’équipée satisfait aux exigences
appdlicables ou indiquera que des essais complémentairesisont requis.

Si, len effectuant un essai de conformité, il y a ufe)incertitude quelconque a propos deé la
valg¢ur exacte d'une grandeur appliquée ou mesucee (la tension, par exemple), en raison dg la
tolgrance, il convient que:

a) |es fabricants s’assurent qu’au moins lacvaleur d’essai spécifieée est appliquée;

b) les laboratoires d’essai s’assurent’qu’il n’est pas appliqué plus que la valeur d’e$sai
spécifiée.

Si la plage ASSIGNEE des conditions d’environnement pour la sonde équipée est plus Idrge
qug celle qui est énoncée en 14:1, il convient que le fabricant s’assure (par exemple, par line
modification appropriée des ‘exigences d’essai ou par la réalisation d’essais supplémentaifes)
qug les exigences de sécurité de la présente norme sont encore respectées.

Les| sondes équipées’/qui ont subi les ESSAIS DE TYPE peuvent ne plus étre adaptées a |eur
fongtion prévue gn-raison des contraintes résiduelles résultant de certains de ces essais. [Par
conséquent, ufesonde équipée qui a subi des ESSAIS DE TYPE ne doit pas étre utilisée.

4.2] Séquence d’essais

aux e a ao oIgneuse eXxXa 1 apre ague € al. esSultat d u e
engendre un doute sur la question de savoir si des essais antérieurs ont été subis avec
succes en cas d’inversion de la séquence, ces essais préalables doivent étre répétés.

La pegquence d'essais est facultative, sauf exigences contraires. La sonde équipée sou

4.3 Conditions de référence pour les essais
4.3.1 Conditions d'environnement

Sauf spécification contraire dans la présente norme, les conditions d’environnement suivantes
(qui ne doivent cependant pas étre en contradiction avec celles en 1.4.1) doivent prévaloir
dans le local d’essai:

a) température comprise entre 15 °C et 35 °C;

b) humidité relative non supérieure a 75 %;
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c) 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.

4.3.2 Etat des sondes équipées
Sauf exigence contraire, les essais doivent étre effectués sur la sonde équipée compléte pour

une UTILISATION NORMALE, et suivant la combinaison la moins favorable des conditions
données de 4.3.3 4 4.3.9.

En cas de doute, les essais doivent étre effectués suivant plus d'une combinaison de
congitrors:

S'il|n’est pas approprié, en raison des dimensions ou de la masse, d’effectuer des-essgais
parficuliers sur une sonde équipée, les essais sur des sous-ensembles sont admis, poyrvu
qu’il soit vérifié que la sonde équipée compléte satisfera aux exigences de la présente norme.

4.3]3 Position de la sonde équipée

Toldtes les orientations possibles de la sonde équipée sont considérées comme étant des
posiitions d'UTILISATION NORMALE.

4.314 Accessoires
Les| accessoires et parties interchangeables par un ‘QOPERATEUR, mis a disposition|ou

recommandés par le fabricant pour utilisation avec la,sonde équipée objet de I'essai, doiyent
étrg raccordés ou non a la sonde équipée.

4.3]5 Couvercles et parties amovibles

Les| couvercles ou les parties qui peuvent.étre retirés sans utiliser d’OUTIL doivent étre ret|rés
ou hon retirés suivant la pire des conditions.

4.3)16 Tensions d’entrée et de sortie

Les| tensions d’entrée et de sortie, y compris les tensions flottantes, doivent étre ajustégs a
n'importe quelle tension dans:la plage de tensions ASSIGNEES.

4.3)7 Dispositifs de.commande
Les| dispositifs de{commande qu'un OPERATEUR peut manipuler sans 'aide d’un ouTIL doiyent

étrg réglés sur\\n’importe quelle position sauf pour les combinaisons de présélectipns
intdrdites pariunmarquage apposé par le fabricant sur la sonde équipée.

4.3)8 Raccordements

RoR—coRRedtée

La lsonde—eguipee—doit-6tre—connectée—pour—une—UTHISATON—NORMALE Ot
HG gHHp. GO+ H R t petH—4 HAS AN ING A

1
suivant la pire des conditions.

4.3.9 Cycle de service
Les sondes équipées destinées a étre utilisées en fonctionnement intermittent ou de durée
limitée doivent étre mises en service pendant la période ASSIGNEE la plus longue et avoir la

période de récupération ASSIGNEE la plus courte qui soit conforme aux instructions du
fabricant.

4.4 Essais en CONDITION DE PREMIER DEFAUT
441 Généralités

Les exigences suivantes s’appliquent.
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a) L'examen de la sonde équipée et de son schéma de circuit indiquera 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 pourra résulter d'une
condition de défaut particuliére.

c) La sonde équipée doit étre utilisée suivant la combinaison la moins favorable des
conditions de référence pour les essais (voir 4.3). Ces combinaisons peuvent étre
différentes pour des défauts différents et elles doivent étre enregistrées pour chaque
essai.

4.4)2 Application des conditions de défaut
4.4)2.1 Généralités

Les| conditions de défaut doivent inclure celles qui sont spécifiées de 4.4.2.2°a-4.4.2.5. Elles
doiyent étre appliquées a tour de réle selon l'ordre le plus pratique. Des défauts multipleqd ne
doiyent pas étre appliqués simultanément, a moins qu’ils ne soient uhe conséquence| du
défaut appliqué.

Aprgs chaque application d’une condition de défaut, la sonde équipée ou la partie doit subir
avelc succes les essais applicables de 4.4.4

4.4{2.2 IMPEDANCE DE PROTECTION
Les| exigences suivantes s’appliquent.

a) |Si une IMPEDANCE DE PROTECTION est formée.par une combinaison de composants, chafjue
composant doit étre court-circuité ou décoanecté selon la condition la moins favorable.

b) [Si une IMPEDANCE DE PROTECTION est\formée d'un seul composant qui satisfait pux
exigences de 6.4.5, elle n’a pas a étre court-circuitée ou déconnectée.

4.4]2.3 Sondes équipées ou parties de sondes équipées a fonctionnement de couinte
durée ou intermittent

Ellgs doivent étre mises en fonctionnement en permanence si le fonctionnement continu geut
se produire lors d'une CONDITION DE PREMIER DEFAUT.

4.4)2.4 Sorties

Les| sorties des sondes équipées de Type B et de Type C doivent étre court-circuitées.

4.4]2.5 [solation entre circuits et parties

L'isplation entre les circuits et les parties qui est en dessous du niveau spécifié gour
I'ISQLATION PRINCIPALE doit étre pontée pour vérifier la propagation du feu si la méthode en|9.1
est utilisée.

4.4.3 Durée des essais

La sonde équipée doit fonctionner jusqu’a ce qu’il soit improbable qu’un changement ultérieur
ne se produise par suite du défaut appliqué. La durée de chaque essai est normalement
limitée a 1 h car un défaut secondaire occasionné par une CONDITION DE PREMIER DEFAUT se
manifeste habituellement dans ce délai. S'il y une indication qu'un DANGER de choc électrique,
de propagation du feu ou de préjudice a des personnes puisse finalement se produire, I'essai
doit étre poursuivi pendant une durée maximale de 4 h.
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4.4.4 Conformité aprés application des conditions de défaut
4441 Choc électrique

La conformité aux exigences de protection contre les chocs électriques apres application des
conditions de premier défaut est vérifiée comme suit:

a) en effectuant les mesures indiquées en 6.3.3 pour vérifier qu'aucune partie conductrice
ACCESSIBLE n'est devenue ACTIVE DANGEREUSE, sauf dans les conditions permises en 6.1;

b) en réalisant un essai de tension sur la DOUBLE ISOLATION ou sur I''SOLATION RENFORCEE
pour vérifier que la protection est encore au moins au niveau de I''SOLATION PRINCIPALE.
Les essais de tension sont effectués comme spécifié en 6.6 (sans l'essai de\ pré-
conditionnement a I'humidité) avec la tension d’essai de I''SOLATION PRINCIPALE.

4.4)4.2 Température

La |conformité aux exigences de protection thermique est vérifiée en' déterminani la
température de la surface extérieure de la sonde équipée (voir I’Article 9).

Celte température est déterminée en mesurant I’échauffement de la strface ou de la partig et
en ('ajoutant a la température ambiante maximale ASSIGNEE.

4.4)4.3 Propagation du feu

La gonformité aux exigences de protection contre la propagation du feu est vérifiée en plagant
la onde équipée sur du papier mousseline blanc couvrant une surface en bois tendre el en
recpuvrant la sonde équipée de gaze. Ni métal <€€n" fusion, ni isolant en combustion| ni
particules enflammeées etc., ne doivent tomber surda surface sur laquelle se trouve la sohde
équipée et il ne doit y avoir ni carbonisation, ni~incandescence, ni embrasement du papier
molisseline ou de la gaze. Une fusion de matiere isolante ne doit pas étre prise en compte si
audun DANGER ne peut se produire.

4.4)4.4 Autres DANGERS

La | conformité aux exigencesx'de protection contre les autres DANGERS est vérifiée
confformément aux spécifications-des Articles 7 a 13.

4.5| Essais en MAUVAIS USAGE RAISONNABLEMENT PREVISIBLE
4.51 Généralités
Les essais nécessaires pour venir a l'appui d'une appréciation du risque relatif a un MAUVAIS

USAGE RAISONNABLEMENT PREVISIBLE sont réalisés dans les combinaisons de conditions ef de
fongtionnements déterminées au cours de l'appréciation du risque.

4.5)2 Fusibles

Les sondes équipées avec fusible sont utilisées quand I'appareil, auquel les sondes équipées
tenues a la main sont connectées, apporte une protection insuffisante en particulier dans les
conditions de MAUVAIS USAGE RAISONNABLEMENT PREVISIBLE qui pourrait provoquer un incendie
ou une explosion due a un arc.

Pour les besoins de cet essai, il est supposé que l'appareil auquel les sondes équipées avec
fusible sont connectées constitue une condition de court-circuit. On suppose en outre 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’essai ou n’importe quelle valeur de courant pouvant atteindre le courant éventuel maximal
de court-circuit peut étre appliquée. En ce qui concerne les courants éventuels de court-
circuit liés aux installations du réseau, la caractéristique du fusible doit étre ASSIGNEE selon
12.2 et aucun essai supplémentaire liee a la CARACTERISTIQUE ASSIGNEE du courant de
coupure n’est nécessaire. Cependant, les essais sont nécessaires aux niveaux actuels
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proches de la CARACTERISTIQUE ASSIGNEE du fusible qui pourrait potentiellement conduire a
une augmentation excessive de la température sur les parties tenues a la main ainsi qu’a des
dommages aux parties isolantes, ENVELOPPES, et les barriéres.

Il doit étre prouvé que la température maximum du fusible de la sonde équipée avec fusible
ne conduit pas @ un DANGER lorsque toutes les conditions de charge du courant jusqu'a 5 fois
la CARACTERISTIQUE ASSIGNEE du fusible sont appliquées.

La conformité est vérifiée par examen et mesure.
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tout autre moyen permettant d’identifier la sonde équipée ou la partie.

ne sonde‘équipée est congue pour n’étre utilisée qu’avec un modeéle d’appareil spécifig
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Numéro Symbole Publication Description

1 - _ IEC 60417-5031 (2002-10) | Courant continu

2 T\ IEC 60417-5032 (2002-10) | Courant alternatif

3 /\/ IEC 60417-5033 (2002-10) | Courant continu et courant alternatif

4 | IEC 60417-5017 (2006-08) | BORNE de terre/(masse)

5 A IEC 60417-6042 (2010-11), [ Attention, possibilité de choc électrique

6 A IEC 60417-5041¢2002-10) | Attention, surface chaude

7 A IS@7000-0434 (2004-01) | Attention @
a8 |Voir 5.4.1 exigeant que les fabricants déclarent qu’il faut consulter la documentation chaque fois que| ce

symbole est marqué.

5.1)3 Fusibles
Les| sondes équipées contenant des fusibles congus pour étre remplacés par un OPERATEUR
doiyent étre_marquées avec tous les détails nécessaires pour que I'OPERATEUR puisse obtgnir
le fusible carrect. Ces marquages doivent comprendre les CARACTERISTIQUES ASSIGNEES| de
tengionsainsi que le pouvoir de coupure (courant maximal que le fusible peut interromprg de
maniéresdre a la tension ASSIGNEE la plus élevée). Si la place est insuffisante, le Symbole 7
du Cableau 1 doit étre marqué sur la sonde équipée et les informations nécessaires dojvent

étre incluses dans la documentation.

La conformité est vérifiée par examen.

5.1.4 CONNECTEURS et dispositifs de manoceuvre

Si cela est nécessaire pour la sécurité, une indication doit étre donnée sur le rdle des
CONNECTEURS, des BORNES, des dispositifs de commande, y compris toutes les séquences de

fonctionnement.

La conformité est vérifiée par examen.
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5.1.5 CARACTERISTIQUES ASSIGNEES
Les CARACTERISTIQUES ASSIGNEES des sondes équipées doivent étre marquées comme suit.

a) Les sondes équipées qui n'ont pas de CARACTERISTIQUE ASSIGNEE pour les CATEGORIES DE
MESURE I, lIl, ou IV (voir 6.5.2) doivent étre marquées avec la tension ASSIGNEE a la terre
et avec le Symbole 7 du Tableau 1 (voir aussi 5.4.3 f) et g)).

b) Les sondes équipées prévues pour la mesure dans les CATEGORIES DE MESURE I, Il et IV
(voir 6.5.2) doivent étre marquées avec les tensions ASSIGNEES a la terre et avec les
CATEGORIES DE MESURE pertinentes. Les marquages de la CATEGORIE DE MESURE doivent
étre « CAT ll» «CAT llI» ou «CAT 1V» selon ce qui est applicable

Le marquage sur une sonde équipée doit étre préférentiellement apposé sur le corps de la
sonde. La nature de la tension (courant alternatif, courant continu, etc.) doit également ¢tre
mafquée, sauf si la valeur marquée de tension s’applique a la fois au courand alternatif
efficace (c.a. eff.) et au courant continu (c.c.). Si un CONNECTEUR de référence. €st congu gour
ung connexion a des points d’'un niveau de tension supérieur aux valeurs prévues en 6.3.4, la
tengion ASSIGNEE doit étre marquée sur le CONNECTEUR oOu aussi pré&s, que possible| du
CONNECTEUR.

Poyr les sondes équipées de Type A et de Type D seulement, lapaleur ASSIGNEE du courant
de |a sonde équipée doit étre marquée conjointement avec la valeur ASSIGNEE de la tensidn a
la terre. La valeur ASSIGNEE du courant peut ne pas étre marquée sur les sondes équipges
spécifiées pour une utilisation uniquement avec un appateil ayant des entrées a hdute
impédance ou des sorties limitées en courant.

La ¢onformité est vérifiée par examen.

5.2 Marquages d’avertissement

Les| marquages d'avertissement doivent étre lisibles lorsque la sonde équipée est préte gour
['UT|LISATION NORMALE.

S’il|est nécessaire a 'OPERATEUR de se reporter aux instructions d’emploi pour conserver|les
projections offertes par la sonde équipée, la sonde équipée doit porter le Symbole 7| du
Tahleau 1. Si un avertissement's’applique a une partie particuliere de la sonde équipée,|cet
avelrtissement doit étre placé sur la partie en question ou a proximité de celle-ci.

Si |es instructions d*utilisation énoncent que I'OPERATEUR est autorisé a avoir acceés,| en
utilisant un OUTIL,(@,une partie qui peut étre ACTIVE DANGEREUSE en UTILISATION NORMALE] un
avelrtissement doit étre marqué pour énoncer que la sonde équipée doit étre isolée| ou
dédonnectée«de la tension ACTIVE DANGEREUSE avant I'accés ou le Symbole 7 du Tablegu 1
peyt 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 sohde
N ! - X . L < s imited de

température indiquées en 9.1 doivent étre marquées du Symbole 6 du Tableau 1.
La conformité est vérifiée par examen.

5.3 Durabilité du marquage

Les marquages exigés doivent rester nets et lisibles dans les conditions d’UTILISATION
NORMALE et doivent résister aux effets des agents de nettoyage spécifiés par le fabricant.

La conformité est vérifiée en réalisant I'essai suivant pour la durabilit¢ 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
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spécifié, un a la fois, ou, si aucun agent n’est spécifié, avec une solution aqueuse contenant
70 % minimum 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.

5.4

5.4.
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Documentation
1 Généralités
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urité. Une telle documentation doit au moins inclure:

la spécification technique;
les instructions d’utilisation;

le nom et 'adresse du fabricant ou du fournisseur auprés duquel il est,possible d’obt
I'assistance technique nécessaire;

les informations spécifiées de 5.4.2 a 5.4.4.

y a lieu, des avis d’avertissement et une explication claire des‘symboles d’avertissem
qués sur les sondes équipées doivent étre donnés dans la décumentation ou doivent
qués de fagon durable et lisible sur les sondes équipées.\En particulier, il doit y avoif
ncé expliquant que la documentation a besoin d'étr&.consultée chaque fois qus

nbole 7 du Tableau 1 est utilisé, afin de connaitre la nature du DANGER potentiel et tod
actions nécessaires a prendre.

conformité est vérifiée par examen.

2 CARACTERISTIQUES ASSIGNEES des sondes équipées

Hocumentation doit comporter les CARACTERISTIQUES ASSIGNEES de tension et de cou
on ce qui est approprié) et la CATEGORIE DE MESURE ainsi qu'un énoncé de la plage
ditions d'environnement pour lesquelles la sonde équipée est congue (voir 1.4).

conformité est vérifiée parexamen.

3 Fonctionnement'de sonde équipée
instructions d'gtilisation doivent inclure, lorsqu’elles s’appliquent:

I'identification des dispositifs de commande et leur utilisation dans tous les mo
opératojres;

pour-les sondes équipées congues pour étre utilisées seulement avec un mog
speécifique de matériel, une identification claire et nette du matériel;
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e)
f)

g)
h)

i)

une explication des symbofes Tetatifs o ta securite qui-sont utitises sur ta sondeequipe

une définition de la CATEGORIE DE MESURE applicable si le marquage est exigé sur la sonde

équipée (voir 5.1.5);
une spécification des limites de fonctionnement intermittent, s’il y a lieu;

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 matiéres consommables;

pour les sondes équipées qui n'ont pas de FIL DE SONDE avec un indicateur d'usure,
instructions pour I'examen périodique du FIL DE SONDE;

les
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j) 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);

k) pour les sondes équipées qui n'ont pas de CARACTERISTIQUE ASSIGNEE pour les
CATEGORIES DE MESURE I, Ill et IV, un avertissement interdisant d'utiliser les sondes
équipées pour des mesures sur les circuits de réseaux de distribution;

[) pour les sondes équipées de Type B, si la tension ASSIGNEE du FIL DE SONDE est inférieure
a la tension ASSIGNEE de la POINTE DE TOUCHE, un avertissement indiquant que le FIL DE
SONDE peut ne pas fournir la protection adéquate s'il entre en contact avec une partie
ACTIVE DANGEREUSE;

m) [un avertissement précisant que la CATEGORIE DE MESURE applicable d’'un assemblpge
d’'une sonde équipée et d'un accessoire est la CATEGORIE DE MESURE la plus basse,entrg la
CATEGORIE DE MESURE de la sonde équipée et celle de 'accessoire.

Il dpit y avoir dans les instructions un énoncé indiquant que, si la sonde équipee est utilisée
d’'upe fagon qui n’est pas spécifiée par le fabricant, la protection assurée/par la sophde
équipée peut étre compromise.

La gonformité est vérifiee par examen.

5.4)4 Maintenance et entretien des sondes équipées

L'AYTORITE RESPONSABLE doit recevoir des instructions suffisamment détaillées pour permgttre
la haintenance et I'examen en toute sécurité de la sonde équipée et d'assurer la sécyrité
permanente de la sonde équipée apres la procédure de maintenance et d'examen.

Le fabricant doit spécifier toutes les parties quizhe 'doivent étre vérifiées ou fournies que |par
le fabricant ou son représentant.

Les| CARACTERISTIQUES ASSIGNEES et les ‘earactéristiques des fusibles utilisés doivent ¢tre
éngncées (voir 5.1.3).

Les| instructions relatives aux xsujets suivants doivent étre fournies pour le personnel
d'entretien, selon les besoins afin de permettre un entretien sir et une sécurité permangnte
de la sonde équipée aprés Fentretien si la sonde équipée se préte a étre entretenue:
a) IES risques spécifiques a un produit qui peuvent affecter le personnel d'entretien;
b) |

¢) lla confirmation_par vérification que la sonde équipée est dans un état sir aprés réparatipn.

s mesures de protection contre ces risques;

Les| instructions pour le personnel d'entretien peuvent ne pas étre fournies a I'AUTORITE
REJPONSABLE, mais il convient qu'elles soient disponibles pour le personnel d'entretien.

La ¢onformité est vérifiée par examen.

6 Protection contre les chocs électriques

6.1 Généralités

La 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 ACTIVES DANGEREUSES (voir 6.3).

S’il n'est pas possible pour des raisons fonctionnelles d'éviter que les parties suivantes soient
a la fois ACCESSIBLES et ACTIVES DANGEREUSES, elles peuvent néanmoins étre ACCESSIBLES a
I'OPERATEUR en UTILISATION NORMALE tout en étant ACTIVES DANGEREUSES:
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a) les parties destinées a étre remplacées par 'OPERATEUR (par exemple, les fusibles) et qui
peuvent étre ACTIVES DANGEREUSES pendant leur remplacement, mais seulement si elles
portent un marquage d’avertissement conforme a 5.2

b) I
c) |

es POINTES DE TOUCHE, a condition qu’elles satisfassent aux exigences en 6.4.3;
es CONNECTEURS découplés tels que spécifiés en 6.4.2 c).

La conformité est vérifiée par la détermination en 6.2 et les mesures en 6.3, suivies des

ess

6.2

ais de 6.4 a 6.7.

Détermination des parties ACCESSIBLES

6.2

An
effg
bro
ACO

co
Si,
du
ent
NOT
a)
b)
c)
d)

La
équ

6.2

Le
poS

d'L’/.Ie broche d’essai ou si elles peuvent étre touchées en l'absence de_gouvercle consig

1 Généralités

oins que cela ne soit évident, la détermination pour savoir si une partie est ACCESSIBLE]
ctuée telle que spécifiée en 6.2.2 et 6.2.3. Les doigts d'épreuve (voir Annexe B) et
Ches d’essai sont appliqués sans effort. Des parties sont considérées,comme é
ESSIBLES si elles peuvent étre touchées par une partie quelconque d'up,doeigt d'épreuvg

me n’assurant pas une isolation appropriée (voir 6.7.2).

en UTILISATION NORMALE, des actions quelconques prévues (avec ou sans l'aide d'un oy
I OPERATEUR sont susceptibles d'augmenter l'accessibilité” des parties, ces actions 4
feprises avant d'accomplir les examens en 6.2.2 et 6.2. 3¢

E Exemples de ces actions:

retrait des couvercles;

réglage des dispositifs de commande;

remplacement de matériaux consommables;

dépose ou installation de parties et d'accessoires fournies.

Figure 6 donne des méthodes poutila détermination des parties ACCESSIBLES des son
ipées.

2 Examen

doigt d’épreuve articulé (voir la Figure B.2) est appliqué sans effort dans toutes
itions possibles. Lessai est appliqué a toutes les surfaces extérieures.
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Légende
1 POINTE DE TOUCHE d'accessoire 4 CONNECTEUR
2 POINTE DE TOUCHE 5 CONNECTEUR vers I'équipement

3 corps de sonde

Figure 6a — Partie d'une sonde équipée
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Figure 6b — Sonde équipée totalement couplée (voir 6.2 et 6.4.2 a))

IEC

parties de connexion sont partiellement couplées pour justerealiser un contact électrique tout en autorisar
s maximal au doigt d’épreuve.

Figure 6c — Sonde équipée partiellement couplée (voir 6.2 et 6.4.2b))

IEC

bnde
oigt d'épreuveirigide (voir la Figure B.1)
Partie poténtiellement ACTIVE DANGEREUSE

Figure 6d — Parties découplées d'une sonde équipée (voir 6.2 et 6.4.2 c))

Figure 6 — Méthodes pour la détermination des parties ACCESSIBLES (voir 6.2)

et pour les essais de tension (voir 6.4.2)

6.2.3 Ouvertures d’accés aux commandes préréglées

tun

Une broche d’essai métallique de 3 mm de diametre est insérée a travers les orifices prévus
pour l'acces aux commandes préréglées qui nécessitent I'utilisation d’un tournevis ou d’un
autre OUTIL. La broche d’essai est appliquée dans toute direction possible a travers ['orifice.
La pénétration ne doit pas dépasser trois fois la distance entre la surface de I'’ENVELOPPE et
I’axe de la commande ou 100 mm, la plus petite de ces deux valeurs étant retenue.


https://iecnorm.com/api/?name=2fb8613bb558280355e4f36616d9f0ff

- 116 - IEC 61010-031:2015 © IEC 2015

6.3 Valeurs limites pour les parties ACCESSIBLES
6.3.1 Généralités

A l'exception des cas permis en 6.1, la tension entre une partie ACCESSIBLE et la terre ou
entre deux parties ACCESSIBLES quelconques de la méme sonde équipée, ne doit pas
dépasser les niveaux indiqués en 6.3.2 en CONDITION NORMALE ou indiqués en 6.3.3 en
CONDITION DE PREMIER DEFAUT.

Les conducteurs extérieurs (blindages) des sondes équipées, destinés a étre flottants, sont
considérés comme étant portés a la méme tension que la POINTE DE TOUCHE.

La fension ACCESSIBLE doit étre mesurée (voir 6.3.4). Si la tension est inférieure auxynivepux
selgpn 6.3.2 a) ou 6.3.3 a), selon le cas, le courant de contact et la capacité peuyent ne pas
étrg mesurés. Si la tension dépasse ce niveau, le courant de contact et la capacité doiyent
étrg mesurés. Pour les sondes de test a hautes fréquences, la méthode alternative de 6.3(4.3
peut aussi étre utilisée.

La gonformité est vérifiée par examen et de la maniere spécifiée de 6.3:2 a 6.3.3.

6.3]2 Niveaux en CONDITION NORMALE

Les| tensions supérieures aux niveaux selon a) sont réputées”étre ACTIVES DANGEREUSE$ Si
des| niveaux en b) ou c) sont dépassés en méme temps.

a) lLes niveaux de tension alternative sont 30 V efficacés, 42,4 V créte et le niveau de tengion
ontinue est 60 V. Pour ce qui concerne les sondes équipées destinées a étre utilisges
dans des EMPLACEMENTS HUMIDES, les niveaux.de tension alternative sont 16 V efficaceg ou
22,6 V créte et le niveau de tension continue.gst 35 V.

b) Les niveaux de courant de contact sont:

1) 0,5 mA efficace pour la forme donde sinusoidale, 0,7 mA créte pour les fréquences
non sinusoidales ou les fréquénces mixtes, ou 2 mA continu, lorsque le courant|est
mesuré avec le circuit de la~Figure A.1. Si la fréquence ne dépasse pas 100 HZ, le
circuit de mesure de laxFigure A.2 peut étre utilisé. Le circuit de mesure dg la
Figure A.5 est utilisé pour les sondes équipées qui sont destinées a étre utilisges
dans des EMPLACEMENTS HUMIDES.

2) 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 supérieurgs a
100 kHz.

c) lles niveaux_de charge capacitive ou d'énergie sont:

1) une-¢harge de 45 uC pour les tensions inférieures ou égales a 15 kV créte| ou
continus. La droite A de la Figure 7 montre la capacité en fonction de la tension dpns
les cas ou la charge est de 45 nC.

2)¥ une énergie accumulée de 350 mJ pour les tensions supérieures a 15 kV crétg ou
courant continu.

6.3.3 Niveaux en CONDITION DE PREMIER DEFAUT

En CONDITION DE PREMIER DEFAUT, les tensions supérieures aux niveaux selon a) sont
réputées étre ACTIVES DANGEREUSES si des niveaux en b) ou c) sont dépassés en méme
temps.

a) Les niveaux de tension alternative sont 50 V efficaces, 70,7 V créte et le niveau de tension
continue est 120 V. Pour ce qui concerne les sondes équipées destinées a étre utilisées
dans des EMPLACEMENTS HUMIDES, les niveaux de tension alternative sont 33 V efficaces.
ou 46,7 V créte et le niveau de tension continue est 70 V.

b) Les niveaux de courant de contact sont:
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1) 3,5 mA efficaces pour la forme d’onde sinusoidale, 5 mA créte pour les fréquences
non sinusoidales ou mixtes, ou 15 mA continu, lorsque le courant est mesuré avec le
circuit de la Figure A.1. Si la fréquence n'est pas supérieure a 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.

2) 500 mA efficaces, lorsque le courant est mesuré avec le circuit de mesure de la
Figure A.3. Cela se rapporte aux brQlures possibles a des fréquences supérieures a
100 kHz.

c) Le niveau de capacité est représenté par la droite B de la Figure 7.
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A = condition normale

B = condition de premier défaut

Figure 7 — Niveau de capacité en fonction de la tension en CONDITION NORMALE
et en CONDITION DE PREMIER DEFAUT (voir 6.3.2 c) et 6.3.3 c))
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6.3.4 Mesure de la tension et du courant de contact

6.3.4.1 Généralités

La mesure de la tension et du courant de contact sur des parties ACCESSIBLES des sondes
équipées est effectuée avec une feuille de métal serrée autour de chacune des parties,

individuellement:

a) autour du corps de sonde;
b) 150 mm + 20 mm du FIL DE SONDE ou sur toute la longueur du cable s’il est plus court;

o oy . e -l . s L
C) Jartics Ppurtatives ou 1ridriipuiccs d id Iidirr Uuc Litlayuc CUNNECU TEUR,

d) l|autres parties portatives ou manipulées a la main.

La fension ASSIGNEE a la terre est appliquée entre la POINTE DE TOUCHE (1) et ‘g terre.
tengion est mesurée entre la feuille et la terre. S'il y a lieu, le circuit de mesure,est raccd
a tour (2a — 2b — 2c) entre chacun des éléments enveloppés dans une reuille et la térre

(volr les Figure 8 et Figure 9).

tour

Lég
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POINTE DE TQUCHE
Mesure, de/tension ou de courant de contact (voir ’Annexe A pour les circuits de mesure applicables
mesures*de courant de contact)
2a ,~C€onnexion a la feuille métallique bien serrée autour des parties prévues pour étre portativeq
manipulées a la main
2b  Connexion a la feuille métallique bien serrée autour du CONNECTEUR
2c  Connexion a la feuille métallique bien serrée autour du cable (voir 12.3.2)
Tension ASSIGNEE maximale avec connexion au conducteur interne du FIL DE SONDE
Non connecté au matériel d'essai ou de mesure

Figure 8 — Mesure de la tension et du courant de contact
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OINTE DE TOUCHE du CONNECTEUR de référence

lesure de tension ou de courant de contact (voir ’Annexe A pour les circuits de mesure applicables
hesures de courant de contact)

Figure 9 — Mesure de la tension et du courant de contact
pour le CONNECTEUR de référence

4.2 Sondes équipées avec connecteurs extérieurs flottants

r ce qui concerne les sondes équipées ou la connexion du conducteur extérieur (blindg
t étre destinée a étre flottante, I'essai est également effectué entre la POINTE DE TOU
du conducteur extérieure et la terre (voir Figure 10).

courant de contact est déterminé en~utilisant le circuit de mesure applicable sd
nexe A.

aux

ge)
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2 |Mesure de tension ou de courant (voir ’Annexe A pour les circuits de mesure applicables aux mesuref de
courant de contact)

i

Tension ASSIGNEE maximale avec connexion a la POINTE.DESTOUCHE du conducteur extérieur

3
4 Non connecté au matériel d'essai ou de mesure
5

2a Connexion a la feuille métallique bien serrée autour des«parties prévues pour étre portativeg
manipulées a la main

2b  Connexion a la feuille métallique bien serrée autour du EONNECTEUR
2c  Connexion a la feuille métallique bien serrée autour dt“cable (voir 12.3.2)

OINTE DE TOUCHE flottante connectée au blindage.@u au conducteur extérieur du FIL DE SONDE

Figure 10 — Mesure de la tension et du courant de contact avec sonde d'essai blind¢e

ou

ale
Le
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6.3/4.3 Sondes de test a hautes fréquences

Dans le cas des sondes de testASSIGNEES pour des fréquences supérieures a 100 kHz, avec
un |conducteur extérieur (blindage) flottant, il convient de déterminer la tension maxin
admissible entre le blindage et les parties ACCESSIBLES pour éviter les brilures électriques
coyrant de contact deits étre mesuré dans toute la gamme de fréquence et a la tens
maximale dans chaque gamme de fréquences.

Les mesures sont réalisées (voir la Figure 10):

a) |entrede.blindage et la feuille autour du corps de la sonde (2a), et

b) l|entredle blindage et la feuille du CONNECTEUR coaxial (2b), et.

c) 'entretebiindage—ettatfetitteattotrduPESONDEAZE)-

En alternative aux mesures de courant de contact, la capacité entre le blindage et la feuille
peut étre mesuré pour les cas a) a c).

La capacité Cs (capacité mesurée entre le blindage et la feuille) conjointement avec le circuit
issu de I'Article A.3 crée l'impédance montrée 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 le montre la Figure 11 pour un certain nombre de
valeurs de la capacité Cs.

La tension maximale pour chaque fréquence peut alors étre calculée.
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NOTE En pratique, les valeurs de R1 et C1 peuvent étre ignorées dans le calcul pour le cas des fréquences
supérieures a 100 kHz.
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—#1 10 pF entre sonde (blindage) et(feuille
—#1 20 pF entre sonde (blindage) et feuille
=T 50 pF entre sonde (blindage) et feuille
=1 100 pF entre sonde.(blindage) et feuille
Figure 11 — Tension d'entrée maximale de la sonde d'essai
pour un courant de contact de 70 mA
6.4] Moyens de protection contre les chocs électriques
6.4/1 Généralités

Les CONNECTEURS doivent satisfaire aux exigences en 6.4.2.
Les POINTES DE SONDE doivent satisfaire aux exigences en 6.4.3.

Toutes les autres parties ACCESSIBLES des sondes équipées doivent étre empéchées de
devenir ACTIVES DANGEREUSES tant en CONDITION NORMALE qu'en CONDITION DE PREMIER DEFAUT
par I'un ou plusieurs des moyens suivants:

a) une DOUBLE ISOLATION, constituée d'une ISOLATION PRINCIPALE plus une ISOLATION
SUPPLEMENTAIRE (voir 6.4.6);
b) une ISOLATION PRINCIPALE plus DES ENVELOPPES (voir 6.7.3) ou des PROTEGE-DOIGTS;

C) une ISOLATION PRINCIPALE plus une impédance (voir 6.4.4);
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d) une ISOLATION RENFORCEE (voir 6.4.6);
e) une IMPEDANCE DE PROTECTION (voir 6.4.5).

NOTE Le FIL DE SONDE est considéré comme étant portatif. 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 6.4.2 a 6.4.6, selon le
cas.

6.4.

2

CONNECTEURS

L'isplation, les parties ACCESSIBLES et les ESPACEMENTS pour les CONNECTEURS des sondes

€q

L'A
CON

a)

b)

ipées doivent satisfaire aux exigences applicables indiquées en a) a c) ci-dessous:

hnexe E fournit des informations relatives aux dimensions recommandées Hes

NECTEURS de 4 mm.

CONNECTEURS en position totalement couplée.

1)

2)

Les parties ACCESSIBLES des CONNECTEURS qui sont utilisés seulement pouy la
connexion de la sonde équipée a l'appareil d'essai ou de mesure et qui ne sont pas
destinés a étre tenues a la main pendant la mesure doivent étre isolées des parties
ACTIVES DANGEREUSES par une ISOLATION PRINCIPALE.

Les parties ACCESSIBLES des CONNECTEURS qui sont<utilisés a d'autres fins ou qui dont
destinés a étre portatifs pendant la mesure doivént*étre isolées des parties ACTIVES
DANGEREUSES par une DOUBLE ISOLATION ou par,une ISOLATION RENFORCEE.

La conformité est vérifiée par la déterminationdes’ parties ACCESSIBLES effectuée telle que
spécifiee en 6.2 (voir la Figure 6 b)) et télle que spécifiée en 6.4.6 pour I''SOLATION

PRINCIPALE et I''SOLATION RENFORCEE.

CONNECTEURS en position partiellement‘couplée.

Les parties ACCESSIBLES des CONNEGTEURS couplés partiellement doivent étre isolées des

parties ACTIVES DANGEREUSES par\uhe ISOLATION PRINCIPALE.

_a conformité est vérifiée parla détermination des parties ACCESSIBLES telle que spécifiée

en 6.2 (voir la Figure 6 c)) ettelle que spécifiée en 6.4.6 pour I''SOLATION PRINCIPALE.
CONNECTEURS en position*découplée.

Lorsque les tensions ASSIGNEES a la terre sont appliquées a d'autres CONNECTEURS| ou

POINTES DE TOUCHE de la sonde équipée,

1)

les partiesconductrices des CONNECTEURS a verrouillage ou a vis, y compris |les
CONNEGTEURS qui n'exigent pas l'utilisation d'un OUTIL pour le déverrouillage oy le
desserrage peuvent étre accessibles tout en étant dans la position découplée,

les BORNES intégrées découplées des CONNECTEURS EMPILABLES doivent étre protégges
par une ISOLATION PRINCIPALE r

les parties conductrices des autres connecteurs découplés doivent étre empéchées de
devenir ACTIVES DANGEREUSES par une IMPEDANCE DE PROTECTION (voir 6.4.5) ou doivent
avoir des ESPACEMENTS conformes aux exigences suivantes:

i) pour les CONNECTEURS découplés avec des CARACTERISTIQUES ASSIGNEES de
tension inférieures ou égales a 1 000 V,alternatifs. ou 1 500 V continus les
ESPACEMENTS applicables du Tableau 2 depuis la partie la plus proche du doigt
d'épreuve touchant les parties externes du CONNECTEUR dans la position la moins
favorable (voir la Figure 6 d)), ou;

ii) pour des CONNECTEURS découplés avec des CARACTERISTIQUES ASSIGNEES de
tension supérieures a 1 000 V alternatifs ou 1 500 V continus, les ESPACEMENTS ne
doivent pas étre inférieurs a 2,8 mm et doivent supporter I'essai de tension du 6.6
avec une tension d'essai égale a la tension ASSIGNEE du CONNECTEUR multiplié par
1,25.
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