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Foreword

The text of document 78/839/FDIS, future edition 1 of IEC 60832-2, prepared by IEC TC 78, Live working,
was submitted to the IEC-CENELEC parallel vote and was approved by CENELEC as EN 60832-2 on
2010-03-01.

This EN 60832-2, together with EN 60832-1, supersedes EN 60832:1996. The two parts have been
created to clearly separate the requirements and testing of insulating sticks from those of attachable
universal devices.

Compared to EN 60832, the major changes included in EN 60832-2 are:
— updating of the list of devices;
— clarifying the applicability of the document to other attachment system than splined end-fitting;

— application of conformity assessment for products having completed the production phase, according
to IEC 61318:2007 (Edition 3), focusing on the classification of defects and the introduction of
alternative testing in case of production follow-up.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN and CENELEC shall not be held responsible for identifying any or all such patent
rights.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2010-12-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2013-03-01

Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 60832-2:2010 was approved by CENELEC as a European
Standard without any modification.
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Annex ZA
(normative)

Normative references to international publications

with their corresponding European publications

EN 60832-2:2010

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD

applies.

Buhtcat
IEC 60060-1

|IEC 60212

IEC 60417
IEC 61318

IEC 61477

Year Titte ENHD
High-voltage test techniques - HD 588.1 St -

1971

2007

Part 1: General definitions and test
requirements

Standard conditions for use prior to and HD 437 S1

during the testing of solid electrical insulating
materials

Graphical symbols for use on equipment

Live working - Conformity assessment EN 61318
applicable to tools, devices and equipment

Live working - Minimum requirements for the EN 61477
utilization of tools, devices and equipment

Year

1984

2008
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INTRODUCTION

The purpose of this standard is to provide essential requirements. Each user of this standard
may supplement it with their own requirements. For example, the user may add requirements
regarding the use of attachable devices on d.c. electrical installations or the mechanical
performance or compatibility and interchangeability with tools already in service. In such
cases, caution should be taken to maintain or improve the performance of the products.

This publication has been prepared in accordance with the requirements of IEC 61477.

The products designed and manufactured according to this standard contribute to the safety
of the users provided they are used by skilled persons, in accordance with safe methods of
work and the instructions for use.

The product covered by this standard may have an impact on the environment during some or
all stages of its life cycle. These impacts can range from slight to significant, be of short-term
or long-term, and occur at the global, regional or local level.

Except for a disposal statement in the instructions for use, this standard does not include
requirements and test provisions for the manufacturers of the product, or recommendations to
the users of the product for environmental improvement. However, all parties intervening in its
design, manufacture, packaging, distribution, use, maintenance, repair, reuse, recovery and
disposal are invited to take account of environmental considerations.
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LIVE WORKING - INSULATING STICKS
AND ATTACHABLE DEVICES -

Part 2: Attachable devices

1 Scope

This part of IEC 60832 gives the essential requirements for devices that can be attached onto
and removed from the fitting of the insulating sticks for live working, for use on a.c. electrical
Installations.

Part 1 of IEC 60832 covers insulating sticks.

In this part of the standard, the term “device” is used for “attachable device”, unless otherwise
specified.

Products designed and manutfactured according to this standard contribute to the safety of the
users provided they are used by skilled persons, in accordance with safe methods of work
and the instructions for use.

2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this international standard. For dated references, only the edition cited
applies. For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60060-1, High-voltage test techniques — Part 1. General definitions and test
requirements

IEC 60212:1971, Standard conditions for use prior to and during the testing of solid electrical
insulating materials

|[EC 60417, Graphical symbols for use on equipment

IEC 61318:2007, Live working — Conformity assessment applicable to tools, devices and
equipment

IEC 61477, Live working — Minimum requirements for the utilization of tools, devices and
equipment

3 Terms, definitions and symbols

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 61318 and the
following apply.
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3.1.1

rated value

value of a quantity used for specification purposes, established for a specified set of operating
conditions of a component, device, equipment or system

[IEV 151-16-08]

3.1.2
type of device
family of devices which are of the same design and application and are of similar dimensions

3.2 Symbols

TN rated torque given by the manufacturer for a given device and for testing purposes

= rated tensile force given by the manufacturer for a given device and for testing
b purposes

= rated compression force given by the manufacturer for a given device and for
= testing purposes

Fan rated bending force given by the manufacturer for a given device and for testing

purposes

4 Requirements

4.1 General

The following requirements have been prepared in order that the products covered by this
standard are designed and manufactured to contribute to the safety of the users, provided
they are used by persons skilled for live working, in accordance with safe methods of work
and the instructions for use.

All bolts used to join two parts together shall be of suitable and sufficient mechanical strength
both in tension and shear for that purpose.

Devices subjected to tensile or compressive forces when in use shall be designed in such a
way that the force shall be exerted along the axis of the stick.

The method for fixing the device shall ensure that it cannot become accidentally detached
when in use.

The method for fixing the device shall be designed and constructed to allow the angle formed
by the axis of the stick and the device fitted to it to be adjusted in steps of 30°. Two examples
of such a system are shown in Annex A.

4.2 Dimensional and mechanical requirements

4.2.1 Dimensional requirements

For each type of device complying with this part of the standard, the manufacturer shall
provide in writing the rated dimensions and parameters relating directly to its specific
functions.

NOTE Conducting devices should be designed to be as small as possible consistent with their proper functioning
to reduce the risk of short-circuits.
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4.2.2 Mechanical requirements

For each type of device complying with this part of the standard, the manufacturer shall
provide in writing the rated values corresponding to the characteristics specified in Tables 1
and 2.

Conductor cleaning brushes shall resist uses under low and high temperature conditions.

NOTE 1 A cold crushing test and a hot crushing test of the brush are included in 5.6.4.3.

NOTE 2 In general, for other devices intended to be used in unusual atmospheric conditions (very high or very
low temperature or relative humidity), the client should discuss with the manufacturer the interest of performing
more restricting mechanical tests in appropriate conditions.

Only visual inspection (see 5.2), dimensional check (see 5.3) and compatibility check (see
5.4) are required for the following devices:

= Positive grip clamp stick head « Self-aligning fuse puller
« Shepherd’s hook «  Screw clamp

« Ball-socket adjuster « Spiral disconnect

» Fixed double-prong head * Pruning saw

= Retaining device installer (cotter key installer) =+ Screwdriver
« Insulator ball guide « Conductor polisher

« Hammer
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Table 2 — Mechanical characteristics of clevis and tongue stick devices
(to be supplied by the manufacturer)

Type of devices

Characteristics Clevis eye Te':::::u:“k Clevis-tongue Eﬁ;ﬁ; tgﬁgﬁg Clevis screw
hmen )
attachment attachment adaptor extension attachment adaptor

FTn X X X X X X

4.3 Mechanical protection

When necessary, the ends of each device shall have adequate means for mechanical
protection, such as an end-cap. Metal devices shall be carefully designed to ensure that all
edges are rounded where this does not impair the function of the device.

4.4 Protection against corrosion

Metal parts shall be protected against corrosion either by their composition or by the use of a
suitable surface treatment.

4.5 Marking
Each device shall be marked with the following permanent items of marking:

— manufacturer's name or trademark;
- type reference,;
- year and (if possible) month of manufacture;

- symbol |IEC 60417-5216 (2002-10) — Suitable for live working; double triangle (see
Annex B);

NOTE The exact ratio of the height of the figure to the base of the triangle is 1,43. For the purpose of
convenience, this ratio can be between the values of 1,4 and 1,5.

- number of the relevant |[EC standard immediately adjacent to the symbol (IEC 60832-2).

The marking shall be durable, clearly visible and legible to a person with normal or corrected
vision without additional magnification.

Other characteristics or information not needed at the work location, like the year of
publication of the standard, shall be associated to the product item by other means, such as
coded information (bar codes, microchips, etc.), or shall be associated to its packaging.

4.6 Instructions for use

Each device shall be supplied with the manufacturer’s written instructions for use and care.

These Instructions shall be prepared in accordance with the general provisions given In
IEC 61477.

These instructions shall include as a minimum, recommendations for maximum mechanical
load (see 4.2.2), cleaning, storage and transportation, periodic testing, possible repair and
disposal of the device.
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5 Tests

5.1 General

The present standard provides testing provisions to demonstrate compliance of the product to
the requirements of Clause 4. These testing provisions are primarily intended to be used as
type tests for validation of the design input. Where relevant, alternative means (calculation,
examination, tests, etc.), are specified within the test subclauses for the purpose of devices
having completed the production phase.

To show compliance with this part of the standard, the manufacturer shall prove that the type
tests referred to in Tables C.1 and C.2 have been successfully carried out on at least three
devices of each type.

However, when differences between various types of devices are limited in number, tests that
are unaffected by the differing characteristics of the device can be carried out on a single type
of device and the results can be used for the other types of device.

The tests referred to in Tables C.1 and C.2 shall be performed in the specified numbered
order.

The required values of mechanical forces specified in Clause 5 shall be reached using a rate
of increase between 1 % and 10 % of the rated force per second. The forces shall be applied
with an accuracy of £5 %.

NOTE For example, if the rated tensile force stated by the manufacturer for a given tool is F
™™ = 100 N, the rate
of increase will be between 1 N/s and 10 N/s and the applied force to the device will be between 95 N and 105 N.

The dimensions specified in mm in Clause 5 shall be verified with an accuracy of 2 %.

Unless otherwise specified, room temperature shall be (25 = 10) °C.

When visual inspection is specified, it shall be understood to be visual inspection by a person
with normal or corrected vision without additional magnification.

5.2 Visual inspection

Each device shall be visually inspected to detect manufacturing defaults and to check proper
functioning and compliance with requirements included in 4.3, 4.4 and 4.5 where applicable.

5.3 Dimensional check

Each device shall be measured to ensure that its dimensions match the manufacturer's rated
dimensions.

5.4 Compatibility check

It shall be verified by attaching each attachment system that each type fits properly and
securely on the stick for which it has been designed for.

5.5 Durability of marking

The durability of the marking shall be verified by thoroughly cleaning the marking for at least
1 min with a piece of lint-free cloth dampened with water and then rubbing it vigorously for a
further minimum of 1 min with a piece of lint-free cloth dampened with isopropanol
(CH3-CH(OH)-CHg3).

NOTE 1 It is the employer's duty to ensure that any relevant legislation and any specific safety instructions
regarding the use of isopropanol are fully cbserved.
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The test shall be considered as passed if the marking remains legible and the letters do not
simedr.

The surface of the tool may change. No signs of loosening shall be present for labels.
NOTE 2 Markings made by moulding or engraving need not be subjected to this test.

5.6 Mechanical tests and specific tests
5.6.1 Universal adaptor and hook stick adaptor
5.6.1.1 Torsion of the adaptor

The adaptor shall be fitted to a stick for which it is designed, and the assembly shall be fitted
to the test part shown in Figure 1. The wing screw shall be tightened with a torque of 3 N-m.

2

IEC 176/10
Key

1 test part
2 head of hook stick
3 direction of tension [ axis of torque

4 adaptor

Figure 1 — Test set-up for a hook stick adaptor — Torsion and tension of the adaptor

A torque shall be applied around the axis of the universal hand stick or hook stick and

progressively increased up to a value of 1,25 Tn and then maintained at this value for a period
of not less than 1 min.

The test shall be considered as passed If no visible sign of damage is seen during a visual
inspection after the test.

The torque shall be applied again in the same manner as above using a maximum value of
torque of 2,5 Ty and then maintained at this value for a period of not less than 1 min.

The test shall be considered as passed if no permanent deformation or breakage is seen
during a visual inspection after the test.

5.6.1.2 Tension of the adaptor

The adaptor shall be fitted to a stick for which it is designed, and the assembly shall be
attached to the test part shown in Figure 1. The wing screw shall be tightened with a torque of
3 N-m.
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A tensile force shall be applied along the axis of the universal hand stick or retractable hook

stick and progressively increased up to a value of 1,25 Frn and then maintained at this value
for a period of not less than 1 min.

The test shall be considered as passed if no visible sign of damage is seen during a visual
inspection after the test.

A tensile force shall be applied again in the same manner as above using a maximum value of
tensile force of 2,5 Frn and then maintained at this value for a period of not less than 1 min.

The test shall be considered as passed if no permanent deformation or breakage is seen
during a visual inspection after the test.

5.6.1.3 Torsion of the wing screw

The adaptor shall be fitted to the test part (see Figure 2).

IEC 177/10
Key

1 fixed adaptor
2 test cap piece on the head
3 universal end fitting to ensure the clamping

4 vice

Figure 2 — Universal adaptor and hook stick adaptor -
Torsion of the wing screw

A torque shall be applied to the wing screw up to a value of 1,25 times the rated torque of
3 N-m and then maintained at this value for a period of not less than 1 min.

The test shall be considered as passed if no visible sign of damage is observed after the test.

The torque shall be applied again in the same manner as above using a maximum value of
torque of 2,5 times the rated torque of 3 N-m and then maintained at this value for a period of
not less than 1 min.

The test shall be considered as passed if no permanent deformation or breakage is seen
during a visual inspection after the test.

5.6.2 Formed-wire ring — Tension of the spigot

A ring shall be fixed by means of its attachment system (on a universal hand stick for
example).
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A tensile force shall be applied to the spigot and progressively increased (see Figure 3) up to
a value of 1,25 times the tension strength of the spigot supplied by the manufacturer, and
then maintained at this value for a period of not less than 1 min.

\\

[EC 178/10
Key
1 spigot
2 support

Figure 3 — Formed-wire ring — Tension of the spigot

The test shall be considered as passed if no visible sign of damage is seen during a visual
inspection after the test.

A tensile force shall be again applied in the same manner as above using a maximum value of
tensile force of 2,5 times the tension strength of the spigot supplied by the manufacturer, and
then maintained at this value for a period of not less than 1 min.

The test shall be considered as passed if no permanent deformation or breakage is seen
during a visual inspection after the test.

5.6.3 Locating drift — Bending test

The locating drift shall be placed in the test device shown in Figure 4.
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Figure 4 — Locating drift — Bending test

A bending force shall be applied and progressively increased along the axis of the attachment

system up to a value of 1,25 Fgn and then maintained at this value for a period of not less
than 1 min.

The test shall be considered as passed if no visible sign of damage is seen during a visual
Inspection after the test.

A bending force shall be applied again in the same manner as above using a maximum value

of bending force of 2,5 Fgn and then maintained at this value for a period of not less than
1 min.

The test shall be considered as passed if no permanent deformation or breakage is seen
during a visual inspection after the test.

5.6.4 Conductor cleaning brush - Semi-tubular type
5.6.4.1 Fatigue test

The brush shall be mounted on a device that allows a rectilinear movement to be applied to it
under a specified pressure.

The pressure shall be chosen so that the crushing of the brush fibres on a 20 mm diameter
bar is 10 % of their length (see Figure 5).

| .

[EC 180/10

Key
1 crushing
2 metal bar

3 stroke 100 mm

Figure 5 — Conductor cleaning brush - Fatigue test on semi-tubular type
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3 000 movement cycles shall be applied to the brush: each cycle shall be a complete
movement to-and-fro.

Stroke; 100 mm = 10 mm

Frequency: (50 = 2) movement cycles/min.

The test shall be performed with a brass bar, then with a copper bar (3 000 cycles each time).
The test shall be considered as passed if the brush fibres and the brush keep their efficiency.

5.6.4.2 Articulation test

The body of the brush shall be fixed. Force shall be applied and increased progressively on
the attachment system until it rotates in relation to the body of the brush.

The test shall be considered as passed if this rotation occurs at a value of force between
0,1TN-mand 0,15 N-m.

5.6.4.3 Crushing tests
5.6.4.3.1 Cold crushing test

The conditioning details shall comply with IEC 60212. The brushes shall be placed in a
conditioning chamber (code 6h/-10C).

Then a crushing test shall be performed for a period of 1 h at a temperature of 10 °C in the
open position (see Figure 6), by applying a force of 2,5 Fcn on the body of the brush.

120°

120°
IEC 181510

Figure 6 — Conductor cleaning brush — Semi-tubular type — Crushing test

The test shall be considered as passed if no permanent deformation or breakage is seen
during a visual inspection after the test.

5.6.4.3.2 Hot crushing test

The conditioning details shall comply with |IEC 60212. The brushes shall be placed in a
conditioning chamber (code 4h/55C/20 %).

Then a crushing test shall be performed for a period of 1 h at 55 °C and 20 % relative

humidity in the open position (see Figure 6), by applying a force of 2,5 Fcn on the body of the
brush.

The test shall be considered as passed if no permanent deformation or breakage is seen
during a visual inspection after the test.

The test shall be considered as passed if when the force is removed, the brush regains its
initial size at room temperature (code M/23C/50 %).
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5.6.5 Conductor cleaning brush - V-shaped type - Fatigue test

The test shall be identical to the fatigue test for the semi-tubular type brush but as shown in

NNl

[EC 7182/10
Key
1  metal bar

Z2 stroke 100 mm

Figure 7 — Conductor cleaning brush - V-shaped type - Fatigue test

5.6.6  Oilcan - Functioning of the operating lever

The tank shall be filled with oil. The oilcan shall be kept vertical.

A steadily increasing force shall be applied to the end of the operating lever until a jet of oil
comes out of the spout.

This shall occur at a value of applied force of between 15 N and 50 N.
A force of 150 N shall be then applied to the lever in the same way as above.

The test shall be considered as passed if no visible sign of damage is seen during a visual
iInspection after the test.

Then the tank shall be emptied almost entirely using the operating lever, and the operating
force shall be measured. The value of the force measured shall remain between 15 N and
50 N.

5.6.7 Ratchet spanner (ratchet wrench) - Friction

This test applies only to devices without external adjustment.

The body of the ratchet spanner shall be fixed. A force shall be applied to the attachment
system and progressively increased until it rotates smoothly.

The test shall be considered as passed if this rotation occurs at a value of torque of between
2 N'mand 3 N-m.
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5.6.8 Spanner (wrench) — Torsion test

The spanner shall engage a nut which cannot rotate (see Figure 8). The attachment system of
the spanner shall be mounted on the attachment system of a universal hand stick, and the

screw shall be tightened with a torque of 10 N-m.

: d
QL‘*H“J"
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fEC 183/10

Key
1 stick end fitting
2 spanner
3 nut
4 device for holding lock nut

T torque

Figure 8 — Spanner (wrench) - Torsion test

A torque shall be applied to the attachment system and progressively increased up to a value
of 1,25 Tn, and then maintained at this value for a period of not less than 1 min.

The test shall be considered as passed if no visible sign of damage is seen during a visual
iInspection after the test.

A torque shall be applied again in the same manner as above using a maximum value of
torque of 2,5 Tn and then maintained at this value for a period of not less than 1 min.

The test shall be considered as passed if no permanent deformation or breakage is seen
during a visual inspection after the test.

5.6.9 Retaining pin remover
The test provisions applicable to different types of pin removers are given below.

a) Spiral type

The point of the retaining pin remover shall be inserted into a hole d (mm) in diameter that
has been drilled in a plate that has a hardness index greater than that of the device. A
metal plate shall be fixed a mm underneath the centre line of the hole, and the device shall
be brought into contact with this supporting plate (see Figure 9).

A torque shall be applied to the attachment system using a lever attached to it (an
universal hand stick for example) and progressively increased up to a value of 1,25 T,
and then maintained at this value for a period of not less than 1 min.

The test shall be considered as passed if no visible sign of damage is seen during a visual
inspection after the test.

A torque shall be applied again in the same manner as above using a maximum value of
torque of 2,5 Tn and then maintained at this value for a period of not less than 1 min.

The test shall be considered as passed if no permanent deformation or breakage is seen
during a visual inspection after the test.
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Figure 9 — Spiral type retaining pin remover - Torsion test

Fine point type

The point of the retaining pin remover shall be inserted into a hole d (mm) in diameter that
has been drilled in a plate that has a hardness index greater than that of the device. A
metal plate shall be fixed a mm underneath the centre line of the hole; the device shall be
brought into contact with this supporting plate (see Figure 10).

A torque shall be applied to the attachment system using a lever attached to it (an

universal hand stick for example) and progressively increased up to a value of 1,25 Tp,
and then maintained at this value for a period of not less than 1 min.

The test shall be considered as passed if no visible sign of damage is seen during a visual
inspection after the test.

A torque shall be applied again in the same manner as above using a maximum value of
torque of 2,5 Ty and then maintained at this value for a period of not less than 1 min.

The test shall be considered as passed if no permanent deformation or breakage is seen
during a visual inspection after the test.
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Figure 10 - Fine-point type retaining pin remover — Torsion test
Cam type (pry type)

Friction

One complete turn of the attachment system shall be used to determine the lowest torque
value causing the system to rotate and the maximum value required to maintain this

rotation.

The test shall be considered as passed if rotation occurs at a value of torque of between
0,5 N-mand 1,5 N'm.

Bending

Let “a” be the manufacturer’'s distance rating (see Figure 11). The point of the retaining pin
remover shall be inserted into a hole d (mm) in diameter that has been drilled in a plate
with a hardness index greater than that of the device. A supporting plate shall be fixed to
this plate so that the cams are put in contact with the supporting plate (see Figure 11).

A bending force shall be applied at the rated distance a mm from the point of the device

and progressively increased up to a value of 1,25 Fgn and then maintained at this value
for a period of not less than 1 min.

The point of the device shall not come out of the hole.

The test shall be considered as passed If no visible sign of damage is seen during a visual
inspection after the test.

A bending force shall be applied again from a distance of a mm in the same manner as
above using a maximum value of bending force of 2,5 Fen and then maintained at this
value for a period of not less than 1 min.

The test shall be considered as passed if no permanent deformation or breakage is seen
during a visual inspection after the test.
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supporting plate

Figure 11 — Cam type (pry type) retaining pin remover - Bending test

d) Snap-out type

Measuring the return force:

Let Fr be the rated return force value for the spring specified by the manufacturer. The
minimum force required to bring the device to the end of its travel shall be measured.

The test shall be considered as passed if the measured value is within the values of
Fr+ 20 %.
Tension:

The snap-out type retaining pin remover shall be attached to a test part made with an
attachment system.

A force of 2,5 Frn shall be applied to the conical point of the device using an axis 8 mm in
diameter.

The test shall be considered as passed if no permanent deformation or breakage is seen
during a visual inspection after the test.
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5.6.10 Holding fork — Bending test

A flat metal plate shall be held firmly in place. The flat metal plate is jammed between the
jaws of the holding fork, as show in Figure 12.

Dimensions in millimetres

.

v F
[EC 187/10
Key

M flat metal plate measuring 39 mm x 5 mm held firmly in place

J jammed between the jaws

Figure 12 — Holding fork - Bending test

A bending force shall be applied and progressively increased in the axis of the attachment

system up to a value of 1,25 Fen and then maintained at this value for a period of not less
than 1 min.

The test shall be considered as passed if no visible sign of damage is seen during a visual
inspection after the test. The fork shall neither open nor slip.

A bending force shall be applied again in the same manner as above using a maximum
bending force of 2,5 Fgn and then maintained at this value for a period of not less than 1 min.

The test shall be considered as passed if no permanent deformation or breakage is seen
during a visual inspection after the test.

5.6.11 Retaining device installer/remover — Bending test

5.6.11.1 Test on the removing part

The device shall be mounted on an attachment system which shall be securely fixed in place.
The wing screw shall be tightened with a torque of 3 N-m. The device shall be positioned as
shown in Figure 13a.

A bending force shall be applied 200 mm from the axis of the attachment system and

progressively increased up to a value of 1,25 Fgn, and then maintained at this value for a
period of not less than 1 min.

The test shall be considered as passed if no visible sign of damage is seen during a visual
inspection after the test.

5.6.11.2 Test on the installing part

Another device shall be attached as shown in Figure 13b.
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Dimensions in millimetres

L 200 o

v/
IEC 18810

Figure 13a — Bending test for removing part

A

IEC 188/10

Figure 13b — Bending test for installing part

Key

A attachment system

Figure 13 — Retaining device installer/remover — Bending test

A bending force shall be applied to the end of the “installing” part of the device and

progressively increased up to a value of 1,25 Fgn, and then maintained at this value for a
period of not less than 1 min.

The test shall be considered as passed if no visible sign of damage is seen during a visual
Inspection after the test.

A bending force shall be applied again in the same manner as above using a maximum value

of bending force of 2,5 Fgn and then maintained at this value for a period of not less than
1 min.

The test shall be considered as passed if no permanent deformation or breakage occurs or is
seen during a visual inspection after the test.

5.6.12 Binding wire cutter blade (tie wire cutter) — Bending test

The device shall be fitted to a stick for which it is designed and the tie wire cutter blade shall
be inserted into the notch of the test device (see Figure 14).
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A bending force shall be applied to it (see Figure 14) and progressively increased up to a
value of 1,25 Fgny and then maintained at this value for a period of not less than 1 min.

Details of the test device

IEC 180510

Key
T test device (R/2 mm thick) tightly clamped
H hack saw mark

C tie wire cutter inserted in the notch

Figure 14 — Binding wire cutter blade (tie wire cutter) - Bending test

The test shall be considered as passed if no visible sign of damage is seen during a visual
inspection after the test.

A bending force shall be applied again in the same manner as above using a maximum value

of bending force of 2,5 Fgn and then maintained at this value for a period of not less than
1 min.

The test shall be considered as passed if no permanent deformation or breakage occurs or is
seen during a visual inspection after the test.
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5.6.13 Rotary blade - Tension test

With the attachment system of the rotary blade attached to the attachment system of the test
device, tensile force shall be applied to the blade (see Figure 15), and progressively
increased up to a value of 1,25 Ftn, and then maintained at this value for a period of not less
than 1 min.

[EC 1891/10
Key

1 tightening screw

2 attachment system of the test device

Figure 15 — Rotary blade - Tension test

The test shall be considered as passed if no visible sign of damage is seen during a visual
inspection after the test. The rotary blade shall rotate without difficulty.

A tensile force shall be applied again in the same manner as above using a maximum value of
tensile force of 2,5 Frn and then maintained at this value for a period of not less than 1 min.

The test shall be considered as passed if no permanent deformation or breakage occurs or is
seen during a visual inspection after the test.

5.6.14 Rotary prong — Tension test

The same test shall be used as for the rotary blade, but applied as shown in Figure 16.
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Key
1 tightening screw

2 attachment system of the test device

Figure 16 — Rotary prong - Tension test

5.6.15 Adjustable pliers
5.6.15.1 Tightening capability

A metal rod 20 mm in diameter shall be placed between the jaws of the pliers under test as
shown in Figure 17.

[EC 1983/10
Key
1 tightly clamped rod 20 mm diameter
2 coupling force exerted horizontally

3 horizontal part

Figure 17 — Adjustable pliers — Tightening capability

A torque shall be applied to the attachment system that is interdependent with the gear in the

longitudinal axis of the pliers and progressively increased up to a value of 1,25 Ty, and then
maintained at this value for a period of not less than 1 min.

The test shall be considered as passed if no visible sign of damage is seen during a visual
inspection after the test.
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A torque shall be applied again in the same manner as above using a maximum value of
torque of 2,5 Tn and then maintained at this value for a period of not less than 1 min.

The test shall be considered as passed if no permanent deformation or breakage is seen
during a visual inspection after the test.

5.6.15.2 Bending test

A metal rod 20 mm in diameter shall be clamped firmly between the jaws of the pliers, as
shown in Figure 18, using a torque of 35 N-m.

._%_

IEC 194/10
Key

1 tightly clamped rod 20 mm diameter

Figure 18 — Adjustable pliers - Bending test

A bending force F shall be applied to the attachment system and progressively increased up
to a value of 1,25 Fgn, and then maintained at this value for a period of not less than 1 min.

The test shall be considered as passed if no visible sign of damage is seen during a visual
Inspection after the test.

A bending force F shall be applied again in the same manner as above using a maximum
value of bending force of 2,5 Fgn and then maintained at this value for a period of not less
than 1 min.

The test shall be considered as passed if no permanent deformation or breakage is seen
during a visual inspection after the test.

5.6.16 Vice-grip pliers
5.6.16.1 Tightening capability

A metal rod 20 mm in diameter shall be placed between the jaws of the pliers (see Figure 19).
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FA blocking force for the handle

1 vice-grip pliers
2 coupling force axis
3 metal rod 20 mm in diameter

4 point of application of force to unblock
the handle

Figure 19 - Vice-grip pliers — Tightening capability -
Blocking and unblocking of the handle

A torque shall be applied to the screw end of the vice-grip pliers in its longitudinal axis and

progressively increased up to a value of 1,25 Ty and then maintained at this value for a period
of not less than 1 min.

The test shall be considered as passed if no visible sign of damage is seen during a visual
Inspection after the test.

A torque shall be applied again in the same manner as above using a maximum value of
torque of 2,5 Ty and then maintained at this value for a period of not less than 1 min.

The test shall be considered as passed if no permanent deformation or breakage is seen
during a visual inspection after the test.

5.6.16.2 Blocking the handle

A metal rod 20 mm in diameter shall be placed between the jaws of the pliers (see Figure 19).

The screw shall be tightened using a torque of 0,25 Ty, with the cam tightening handle in the
open position.

The cam tightening handle shall be then tightened with a clamp so as to apply the force

required to close it, (see Figure 19). The force Fa exerted by this clamp required to close the
jaws until they are blocked (beyond the tip of the cam) shall be measured.

The test shall be considered as passed if the measured force does not exceed 200 N.

5.6.16.3 Unblocking the handle

When the handle blocking test is over, the clamp shall be removed. Separating pliers shall be
placed as shown in Figure 19, to allow the vice-grip pliers to be opened by operating the cam
tightening handle and the force required to achieve this shall be measured.

The test shall be considered as passed if the measured force on the cam tightening handle to
free the grip of the jaws on the metal rod is less than 100 N.
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5.6.16.4 Bending test

The vice-grip pliers shall be installed again on the 20 mm diameter metal rod that has now

been positioned in a fixed support using a screw torque of Ty and over-centre handle force to
close the pliers. The test shall be continued in the same manner as that for adjustable pliers
described in 5.6.15.2.

The test shall be considered as passed if no permanent deformation or breakage is seen
during a visual inspection after the test.

5.6.17 Adjustable insulator fork
5.6.17.1 Torsion of the attachment system

A tube of suitable diameter shall be clamped in the fork. The attachment system of the device
shall be securely mounted in line with the fork on a stick for which it is designed. In case of a
universal hand stick, the wing screw shall be tightened with a torque of 10 N-m (see
Figure 20).
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Key
1 flat-fork clamped on the tube

2 tube

Figure 20 — Adjustable insulator fork - Torsion of the attachment system

A torque shall be applied and progressively increased up to a value of 1,25 Tn and then
maintained at this value for a period of not less than 1 min.

The test shall be considered as passed if no visible sign of damage is seen during a visual
inspection after the test.

A torque shall be applied again in the same manner as above using a maximum value of
torque of 2,5 Tn and then maintained at this value for a period of not less than 1 min.

The test shall be considered as passed if no permanent deformation or breakage Is seen
during a visual inspection after the test.

5.6.17.2 Bending test

The attachment system of the device shall be securely attached horizontally to a hand stick
for which it is designed (see Figure 21).
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[EC 187/10

Key
1 attachment system of the hand stick held firmly in place horizontally

Figure 21 — Adjustable insulator fork - Bending test

A bending force F shall be applied and progressively increased up to a value of 1,25 Fgn, and
then maintained at this value for a period of not less than 1 min.

The test shall be considered as passed if no visible sign of damage is seen during a visual
inspection after the test.

A bending force F shall be applied again in the same manner as above using a maximum
value of bending force of 2,5 Fgn and then maintained at this value for a period of not less
than 1 min.

The test shall be considered as passed if no permanent deformation or breakage is seen
during a visual inspection after the test.

5.6.17.3 Articulation test

The attachment system of the fork shall be securely attached as for the bending test (see
Figure 22). In case of a universal hand stick, the wing screw for tightening the splined
articulation shall be tightened using a torque of 10 N-m.

1

[EC 198/10

Key
1 attachment system of the hand stick held firmly in place horizontally

2 tightened with a force of 10 N-m

Figure 22 — Adjustable insulator fork — Articulation test
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A tensile force F shall be applied along the axis of the jaws of the fork and progressively

increased with the fork being kept flat up to a value of 1,25 FTN, and then maintained at this
value for a period of not less than 1 min.

The test shall be considered as passed if no visible sign of damage is seen during a visual
Inspection after the test.

A tensile force F shall be applied again in the same manner as above using a maximum value

of tensile force of 2,5 Frn and then maintained at this value for a period of not less than
1 min.

The test shall be considered as passed if no permanent deformation or breakage is seen
during a visual inspection after the test.

5.6.18 All-angle pliers
5.6.18.1 Tightening capability

A metal rod 20 mm in diameter shall be placed between the jaws of the pliers as shown iIn

_ ED — &= @:?1

I[EC 1898/10

Key
1 20 mm diameter metal rod tightly clamped in a vice

2 coupling force exerted horizontally

Figure 23 — All-angle pliers — Tightening capability

A torque shall be applied to the attachment system along the longitudinal axis of the pliers

and progressively increased up to a value of 1,25 Ty and then maintained at this value for a
period of not less than 1 min.

The test shall be considered as passed if no visible sign of damage is seen during a visual
inspection after the test.

A torque shall be applied again in the same manner as above using a maximum value of
torque of 2,5 Ty and then maintained at this value for a period of not less than 1 min.

The test shall be considered as passed if no permanent deformation or breakage is seen
during a visual inspection after the test.

5.6.18.2 Bending test

A metal rod 20 mm in diameter shall be clamped between the jaws of the pliers using a torque
of 35 N-m, as shown in Figure 24.
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Figure 24 - All-angle pliers - Bending test

A bending force shall be applied to the attachment system and progressively increased up to
a value of 1,25 Fgy and then maintained at this value for a period of not less than 1 min.

The test shall be considered as passed if no visible sign of damage is seen during a visual
inspection after the test.

A bending force shall be applied again in the same manner as above using a maximum value

of bending force of 2,5 Fgn and then maintained at this value for a period of not less than
1 min.

The test shall be considered as passed if no permanent deformation or breakage is seen
during a visual inspection after the test.

5.6.19 Pin holder
5.6.19.1 Resistance of the spring

A rivet head pin corresponding to the type of pin holder being tested shall be used. The pin
shall be placed in the notch of the pin holder; it shall be maintained in place solely by the
spring blade. The adjusting device shall not be used (see Figure 25). A tensile force shall be
applied between the fixed pin and the attachment system and progressively increased until
the pin slips out of the notch.

The test shall be considered as passed if this slipping occurs at a value of tensile force of
between 10 N and 15 N.
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3 loose screw (not tightened)

Figure 25 — Pin holder - Resistance of the spring
5.6.19.2 Bending test

A rivet head pin corresponding to the type of pin holder being tested shall be used. The pin
holder shall be fixed and maintained in a horizontal position; the rivet head pin shall be

inserted into the notch of the rigid blade, pointing downwards (see Figure 26). The adjusting
device shall not be used.

IEC 202/10
Key

1 attachment system of the device
2 rivet head pin
3 loose screw (not tightened)

4 hand stick

Figure 26 — Pin holder — Bending test
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A bending force F shall be applied to the end of the rivet head pin and progressively
increased up to a value of 1,25 Fgny and then maintained at this value for a period of not less
than 1 min.

The test shall be considered as passed if no visible sign of damage is seen during a visual
inspection after the test. The pin shall not slip out of the notch.

A bending force shall be applied again in the same manner as above using a maximum value

of bending force of 2,5 Fgy and then maintained at this value for a period of not less than
1 min.

The test shall be considered as passed if no permanent deformation or breakage is seen
during a visual inspection after the test. The pin shall not slip out of the notch.

5.6.20 Flexible spanner head (flexible wrench head) — Torsion test

A torque shall be applied to the attachment system of the device with the other end of the

device being secured In a fixed position, and progressively increased up to a value of 1,25 Ty,
and then maintained at this value for a period of not less than 1 min.

The test shall be considered as passed if no visible sign of damage is seen during a visual
inspection after the test.

A torque shall be applied again in the same manner as above using a maximum value of
torque of 2,5 Ty and then maintained at this value for a period of not less than 1 min.

The test shall be considered as passed if no permanent deformation or breakage is seen
during a visual inspection after the test.

5.6.21 Ammeter holder
5.6.21.1 Torsion test

The body of the ammeter holder shall be fixed rigidly (see Figure 27).

IEC 203/10
Key

1 support part

2 coupling force

Figure 27 — Ammeter holder - Torsion test

A torque shall be applied to the attachment system and progressively increased up to a value
of 1,25 Tn, and then maintained at this value for a period of not less than 1 min.

The test shall be considered as passed if no visible sign of damage is seen during a visual
Inspection after the test.

A torque shall be applied again in the same manner as above using a maximum value of
torque of 2,5 Ty and then maintained at this value for a period of not less than 1 min.
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The test shall be considered as passed if no permanent deformation or breakage is seen
during a visual inspection after the test.

5.6.21.2 Shock test

The shock test shall be performed using the pendulum hammer test method. The ammeter-
holder shall be fastened to the rigid frame so that the point of impact for each shock coincides
with the location where the trajectory of the hammer meets the vertical plane through the axis
of the swing. This swing shall coincide with the tangent plane at the point of impact for a
curved surface (see Figure 28). The hammer shall weigh 0,5 kg, and the height of falls shall
be 0,5 m. The hammer shall have a minimum hardness of 20 HRC.

Three separate points of impact shall be located on the ammeter-holder. They shall be
selected as being points that are likely to be damaged when the ammeter-holder falls on a flat
surface. The same location shall be tested only once.

The test shall be considered as passed if no visible sign of damage is seen during a visual
inspection after the test.
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Dimensions in millimetres
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Detail of the assembly of hammer Detail of hammer head
Key
A axis of swing adjustable HH hammer head — rockwell hardness of material =2 20 HRC
AH axe of hammer S metal tube
C  fall height T test piece
F  frame V vertical plane through axis of pendulum

H hammer

Figure 28 — Ammeter holder — Shock test
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5.6.22 Anti-interference braid applicator

5.6.22.1 Controlling the sliding rod

The section profile of each sliding rod shall be checked using the appropriate gauge (see
Figure 29). It shall be possible to engage the gauge into the sliding rod (at the smallest
section end) right up to the stop, and it shall not be possible to engage it into the other sliding
rod.

Dimensions in millimetres

[EC 204/10

A-A section

Figure 29a - Sliding rod

Dimensions in millimetres

< 2xL >
- = S = >
A B
- -
A A ] A A
- . ] ]
A B
a-0,2+001 n B a+02+001
IEC 205/10
A-A section B-B section

Figure 29b - Sliding rod maximum-minimum gauge

Key

L = maximum = minimum gauge
Figure 29 — Anti-interference braid applicator - Controlling the sliding rod

5.6.22.2 Bending test

This test shall be carried out on each of the sliding rods of the device. The test device (see
Figure 30) shall be engaged in the sliding rod up to the stop. The device shall be held firmly in
place so that the sliding rod is horizontal, with its opening facing downwards (see Figure 30).

A bending force F shall be applied to the end of the test device and progressively increased
up to a value of 1,25 Fgn and then maintained at this value for a period of not less than 1 min.

The test shall be considered as passed if no visible sign of damage is seen during a visual
inspection after the test.

A bending force shall be applied again in the same manner as above using a maximum value

of bending force of 2,5 Fgy and then maintained at this value for a period of not less than
1 min.
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The test shall be considered as passed if no permanent deformation or breakage is seen
during a visual inspection after the test.

1
2

Y

O
a [j
W
- 4xL F| - c

IEC 206/10

Key
1 braid applicator clamped tightly
2 horizontal sliding rod
3 test part

4 t-shaped metal section, its base measuring a

Figure 30 — Anti-interference braid applicator - Bending test

5.6.23 Hack saw - Bending test

A removable handle shall be mounted to the saw in such a way that its axis is perpendicular
to that of the blade. The wing screw shall be tightened with a torque of 3 N-m. A pin of
appropriate diameter shall be inserted into the hole in the handle. The angled part of the saw
mounting shall rest on a rod.

A bending force F shall be applied using a cable between the blade turnbuckle and the pin in

the hole of the handle and progressively increased up to a value of 1,25 Fgn, and then
maintained at this value for a period of not less than 1 min (see Figure 31).
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I

IEC 207/10
Key
1 blade guide (point of application of force)
2 pin 19 mm in diameter
3 cable transmitting the force
4 spread point

5 removable handle

Figure 31 — Hack saw - Bending test mounting

The test shall be considered as passed if no visible sign of damage is seen during a visual
Inspection after the test.

A bending force F shall be applied again in the same manner as above using a maximum
value of bending force of 2,5 Fgn and then maintained at this value for a period of not less
than 1 min.

The test shall be considered as passed if no permanent deformation or breakage is seen
during a visual inspection after the test.

5.6.24 Mirror
5.6.24.1 Friction test

The attachment system of the mirror shall be fitted to the attachment system of the test device
(see Figure 32) in such a way that the optical axis is horizontal. The torque required to cause
the mirror to rotate around the friction articulation shall be then measured.

The test shall be considered as passed if the value of the measured torque is between
0,3 N-m and 0,6 N-m.
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d

] L

IEC 208/10
Key

F  force applied in a perpendicular plane
d distance between the point of application of the force F, and the rotation point

FF friction force = F x d

Figure 32 — Mirror - Friction test

5.6.24.2 Testing mechanical protection

The mirror shall be dropped flat once onto a hard flat surface, the mirror facing the ground
(horizontal plane), and once on its side (vertical plane) from a height of 1 m.

The test shall be considered as passed if no permanent deformation or breakage is seen
during a visual inspection after the test.

5.6.25 Conductor gauge
5.6.25.1 Measuring the diameter

Three different diameters (known with an accuracy to within 1 %) of reference rods shall be
measured using the conductor gauge.

The test shall be considered as passed if the difference between the readings taken and the
corresponding known values does not exceed 5 %.

5.6.25.2 Testing the slide

The movable slide shall be placed in its minimum position. A force F shall be applied to the
cursor to cause the slide to move in its housing as shown in Figure 33.

The test shall be considered as passed if the slipping occurs at a value of measured force of
between 2,5 N and 5 N.
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s = el s =N e = e—

IEC 209/10
Figure 33 — Conductor gauge - Testing the slide
5.6.25.3 Distortion of the gauge body

The gauge shall be held firmly in place; then a metal rod 16 mm = 0,1 mm in diameter shall be
placed in the measuring “V" (see Figure 34).

IEC 210/10

Key
1 metal rod 16 mm in diameter

2 direct reading of distortion

Figure 34 — Conductor gauge - Distortion of the gauge body

A compression force F shall be applied on the rod in the axis of the gauge and progressively
iIncreased up to a value of 1,25 Fgn, and then maintained at this value for a period of not less
than 1 min.

The distortion measured on the slide shall not exceed 5 mm.

The test shall be considered as passed if no visible sign of damage is seen during a visual
Inspection after the test. After stopping the applied force, there shall be no more distortion.
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A compression force shall be applied again in the same manner as above using a maximum

value of compression force of 2,5 Fgn and then maintained at this value for a period of not
less than 1 min.

The test shall be considered as passed if no permanent deformation or breakage is seen
during a visual inspection after the test.

5.6.26 Gap gauge
5.6.26.1 Tension test

The gap gauge shall be placed in a test device (see Figure 35).

LS
M

7

IEC 211/10
Key
1 gauge being tested
2 two iron sections used for support

3 attachment for retractable hook stick

Figure 35 — Gap gauge - Tension test

A tensile force shall be applied to the attachment system using a retractable hook stick

adaptor and progressively increased up to a value of 1,25 Ftn, and then maintained at this
value for a period of not less than 1 min.

The test shall be considered as passed if no visible sign of damage is seen during a visual
inspection after the test.

A tensile force shall be applied again in the same manner as above using a maximum value of
tensile force of 2,5 Frny and then maintained at this value for a period of not less than 1 min.
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The test shall be considered as passed if no permanent deformation or breakage is seen
during a visual inspection after the test.

5.6.26.2 Electrical test

The gauge shall be immersed and conditioned in water at least 24 h (Code
24h/23 £ 0,5C/water of IEC 60212) then wiped and left in free air for not less than 1 h (Code
1h/18-28C/45-75 % of IEC 60212). The electrodes shall be placed on either side of the gauge
and kept in place with a little pressure (see Figure 36). An alternating voltage at power
frequency shall be applied between the two electrodes according to IEC 60060-1 (the client
shall specify the thickness for the gauge and the corresponding test voltages that meet the
safety rules for his network).

/
%

— IEC 212/10
Key

1 gauge being tested

2 rounded edges

3 electrodes

Figure 36 — Gap gauge - Electrical test

The test shall be considered as passed if no puncture or flashover occurs or is seen during a
visual inspection after the test.

5.6.27 Clevis and tongue stick devices - Tension test

The device shall be placed on a tensile force test bench between two suitable axes.

A tensile force shall be applied and progressively increased up to a value of 1,25 Frn, and
then maintained at this value for a period of not less than 1 min.

The test shall be considered as passed if no visible sign of damage is seen during a visual
Inspection after the test.

A tensile force shall be applied again in the same manner as above using a maximum value of
tensile force of 2,5 Frny and then maintained at this value for a period of not less than 1 min.

The test shall be considered as passed if no permanent deformation or breakage is seen
during a visual inspection after the test.
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5.7 Instructions for use
571 Type test

A visual check shall be performed to verify that all the requirements of 4.6 are fulfilled.

5.7.2  Alternative test in case of attachable devices having completed the production
phase

At the production level, it is only needed to check for the availability of the instructions for
use.

6 Conformity assessment of devices having completed the production phase

For conducting the conformity assessment during the production phase, |IEC 61318 shall be
used in conjunction with the present standard.

Annex D issued of a risk analysis on the performance of the devices provides the
classification of defects and identifies the associated tests applicable in case of production
follow-up.

7 Modifications

Any modification of the device shall require the type tests to be repeated, in whole or in part
(if the degree of modification so justifies), as well as a change in device reference literature.
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Annex A
(informative)

Attachment system of sticks — Examples

Dimensions in millimetres

~ @ 33,53
"M O @ 25,60
2 - '
i Y 22088 |
. Y[\~
AR |
. |
I
|"‘— 8,64
A-A section
3 @ 33,53
I ;: = M - -
- m o
| 2 < 22560 |
f -
_ | 220,88 |
=3~ sVl

|‘— M7,94

A-A section

2,79

h

Key
IEC 213/10

P pitch, 30°

General tolerances Dimensions : £ 0.4

Angles : £0,5°

Figure A.1 - First example
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Dimensions in millimetres
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I
- |
I
&7 15 min.

A-A section

Key

L tooth/& 33
L'  hollow /& 33
L tooth/@& 21
L"  hollow /& 21

P pitch 30°

General tolerances

=422+ 0,2-0
=4,42-02+0
=265+0,2-0
=285-0,2+0

Castings: 0,2

unless otherwise stated

Matrix parts: £0,1

Figure A.2 — Second example
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Annex B
(normative)

Suitable for live working ; double triangle
(IEC 60417-5216 (2002-10))

N N
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Annex C
(normative)

Chronology of type tests

BS EN 60832-2:2010
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In Tables C.1 and C.2, every reference to the subclauses where the tests are explained is
contained within parenthesis. Some columns for certain types of devices are divided into as
many sub-columns as there are specified destructive mechanical tests. The sequential
number for each test is given in these sub-columns. Tests with the same sequential number
can be performed in the more convenient order. Within a test group, type tests out of
sequence are performed on the same three devices. Test groups do not have to be performed
in the given order.

Table C.1 - Type tests for splined end devices

Type of devices

Conductor cleaning Oilcan Ratchet F_'usuwe
Type tests : il spanner |Spanner | 9''P clamp
Universal adaptor and hook Formed- | Locating stick head
stick adaptor wire ring drift Semi-
V-
tubular | shaped
[ (e T} Eonpas 8 | e sy e (e e o e 4 | ey (Cemaeem 4 | e 4 | e e o
L=y A=) = = LR L= LRTAT ) e =LA =y A=l wp) A=A RLT] "y =LA =R RTaTy L= LR AR =
Visual 1 1 1 1 1 1 1 1 1 1 1
inspection
52
Dimensional 1 1 1 1 1 1 1 1 1
~eheck{5:-3)
Compatibility 2 2 2 2 2 2 2 2 2
e e TR AN
L¥0 0 L W) L e e
Torsion (5.6.1.1) (5.6.8)
2 3
Bending (5.6.3)
Tension (5.6.1.2)
Specific tests (5.6.1.3) (5.6.2) (5.6.4.1) | (5.6.5) (5.6.6) (5.6.7)
2 3 - 3 : 3 3 3
(5.6.4.2)
4 :
(5.6.4.3)
5
Typertests out pf sequence
Durability of
marking (5.5) A X X X X X A A A
Instructions X % Y. X " % X % X

for use (5.7.1)
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Table C.1 - Type tests for splined end devices (continued)
Type of devices ‘
Retaining| Fixed RetainingBi
i \ - gBinding
Shepherd’s F Snap- 5:: “31 Huldingduuble-HEL':-g:g device wire
ype hoo ':_'“""Ef out adiuster Tork |prong . 0. installer/ cutter
tesis Spiral N€ ~am | head remover blade
oint type
type P type
type
Group Group Group Group Group Group Group Group 1,
i ! 1 1 1 1 1 Group 1
Group Group
1 1
—Yrsuat 1
inspection 1
(5.2) 1
3
’
’
]
’
1
1
1
-Dimensional 1
check (5.3) 1
’
-
i
i
]
1
’
’
4
Compatibility 2
check (5.4) 2
2
2
2
2
2
2
2
2
2
Torsion (5.6.9b)
(5.6.9a) 3
3 L=
Bending (5.6.10) (5.6.11) (5.6.11) (5.6.12)
(5.6.9¢) 3 3 3 3
4
Tension (5.6.9d)
4
Specific (5.6.9¢c) (5.6.9d)
tests 3 3
Type tests out of sequence
Durability of
marking (5.5) X X X X X X X X X X X
Instructions
for use X X X X X X X X X X X
(5.7.1)
a Three devices for “installer tests” and three devices for “remover tests”.
b Only bending test for installing part.
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Table C.1 - Type tests for splined end devices (continued)

Type of devices

Self-
Insulator .
Rotary | Rotary aligning A Screw
Type tests blade | prong he_ill Hammer fuse |clamp Adjustable pliers Vice-grip pliers
guide
puller
Group | Group | Group 1 |Group 1| Group |Group | Group 1 Group 2 Group 1 Group 2
1 1 1 1
Visual
inspection (5.2) 1 1 1 1 1 1 1 1 1 1
Dimensional
check (5 3) 1 1 1 1 1 1 1 1
Compatibility
check (5.4) 2 2 2 2 2 2 2 2
Bending (5.6.15.2) (5.6.16.4)
3 3
Tension (5.6.13) | (5.6.14)
K] K
Specific tests {E.E.E! 5.1) (5.6.16.2)
2
(5.6.16.3)
3
(5.6.16.1)
i}
Type tests out of sequence
Durability of v Y, y ¥ ¥ y X X
marking (5.5) n h . h a a n n
Instructions for
use (5.7.1) X X X X X X X X
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Table C.1 - Type tests for splined end devices (continued)

Type of devices
Adjustable insulator fork All-angle pliers Pin Aledle o inteﬁr:;':nce
Type tests J glep holder spanner Ammeter holder e
o applicator
Group 1 | Group 2 | Group 3 | Group 1 Group 2 | Group 1 Group 1 Group 1 Group 2 Group 1
Visual 1 1 1 1 1 1 1 1 1 1
inspection
(5.2)
Dimensional 1 1 1 1 1 1
check (5.3)
Compatibility 2 2 2 2 2 2
check (5.4)
Torsion (5.6.17.1) (5.6.20) | (5.6.21.1)
3 3 3
Bending (5.6.17.2) (5.6.18.2) (5.6.19.2) (5.6.22.2)
2 3 4 4
Specific tests (5.6.17.3) (5.6.18.1) | (5.6.19.1) (5.6.21.2)| (5.6.22.1)
2 2 3 2 3
Type tests out of sequence
Durability of
marking (5.5) 2 . < & 2 .
Instructions
for use (5.7.1) . X . & . X
Type of devices
Spiral Hack saw | Pruning saw | Screwdriver | Co ctor Mirror Conductor
L oL disconnect polisher gauge Gap gauge
Group 1 Group 1 Group 1 Group 1 Group 1 Group 1 Group 1 Group 1
Visual inspection 1 1 1 1 1 1 1 1
(5.2)
Dimensional 1 1 1 1 1 1 1 1
check (5.3)
Compatibility 2 2 2 2 2 2 2 2
check (5.4)
Bending (5.6.23)
<
Tension (5.6.26.1)
4
specific tests (5.6.24.1) (5.6.25.1) (5.6.26.2)
3 3 3
(5.6.24.2) (5.6.25.2)
4 4
(5.6.25.3)
5
Type tests out of sequence
Durability of
ek g S5} X X b4 b4 b4 X ;4 b 4
Instruct_li_c:-qnxa for ¥ X ¥ ¥ X X X X

cuse i

LECIL
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Table C.2 - Type tests for clevis and tongue stick devices

Type of devices

Tension link

Clevis eye Clevis-tongue | Clevis-tongue | Roller tongue | Clevis screw
Type tests attachment tangla attachment extension attachment attachment
attachment
Group 1 Group 1 Group 1 Group 1 Group 1 Group 1
Visual
inspection 1 1 1 1 1 1
(5.2)
Dimensional
check (5.3) 1 1 1 1 1 1
Compatibility
(5.4) 2 2 2 2 2 2
Tension 3 3 3 3 3 3
45 68 27
Type tests out of sequence

Durability of
marking {5.5] A X X X X X
Instructions W v v v "

for use (5.7.1)

Example of test sequence: Universal adaptor and hook stick adaptor

Group 1 (three devices)

Tests within the sequence:

- first: visual inspection and dimensional check in the more convenient order,;

- second: compatibility check;

- third: torsion.

Tests out of sequence: Durability of marking and instruction for use.

Group 2 (three more devices)

— first: visual inspection;

— second: torsion of the wing screw.

Group 3 (three more devices)

— first: visual inspection;

- second: tension of the adaptor.
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Annex D
(normative)

Classification of defects and tests to be allocated

This annex was developed to address the type of defects of manufactured devices (critical,
major or minor) in a consistent manner (see IEC 61318). For each requirement identified in
Tables D.1 and D.2, both the type of defect and the associated test are specified.

Table D.1 - Classification of defects and associated requirements and tests
for splined end devices

Type of devices

Universal Conductor Positive

adaptor | Formed- . cleaning brush . grip

and hook wire Ln;:iltng R E&JEHE}- Spanner clamp
Requirements | Stick ring stick | Tests

adaptor head

Semi- "
tubular | shaped
Type of defect
Dimensional
(4.2 Minor Minor Minor Minor Minor Minor Minor Minor Minor 5.3
_aﬂﬁlpanb'“w Major Major Major Major Major Major Major Major Major 5.4
Mechanical: Major Maijor
torsion
(4.2) (5.6.1.1) (5.6.8) 5.6
Mechanical: .
bending A 5.6
(4.2) (5.6.3)
Mechanical: .
tension {SMEaJFrE} 5.6
(4.2) 6.1,
. Minor
ipeu?rg?ﬂents Major Major (5.6.4.1) Minor Major Major 56
{4‘42} (5.6.1.3) | (5.6.2) (5.6.4.2) | (5.6.5) | (5.6.6) | (5.6.7) '
: (5 6 43)
Mechanical
protection Minor Minor Minor Minor Minor Minor Minor Minor Minor 5.2
(4.3)
Protection
against : . : . : . . . .
corrosion Minor Minor Minor Minor Minor Minor Minor Minor Minor 5.2
(4.4)
maglfing: items Major Major Major Major Major Major Major Major Major 5.2
Marking:
durability Minar Minor Minor Minor Minor Minor Minor Minor Minor 5.5
| (4.5)

Instructions
for Use (4.6) Major . wiaor Najor Wajor  NMajor . wNajor. Wajor . Wajor Nrajor 5.7.2




BS EN 60832-2:2010

60832-2 ©

— 56 —

IEC:2010

z']l'G loley Jolep Joley Jole lolep lole 1olepw lolepw Jolew Jale Jole asn 10) m_,._a;uzﬂ._wm.wﬂ
a'e JOUIN JOUIW JOUIN JOUI JOUIW Jouly JOUI JOUI JOUI JOUI JOUIN Aunqeinp -m::_”_“m_.mﬂ
Z'c Joley Jolew lolep Jolew lolep lolep 10lep Jolepw 1olen 10lep lolep swel .mc_m._mmﬂ

(¥ )
EE JOUIN JOUIW JOUIWN Jauly JOUIp Jouly JOUIy JOUIW JOUI JOUIN JOUI UOIS0II0D
1suiebe uojoelolyg
FAL™ Jouly Jouiw JOUIW 10Ul JOUIW Jouny 10Uy JOuIw Jouny 10Ul JOUI ﬁm.vwmﬂwm_ﬁmuwnﬂ_w_h
. (P6°9°G) (96°9°G) (Z2°%)
sjuswalinbal
°F lofen lofe H uc_._.._mum
9c (P6°9°G) (Zv)
Jolew uoIsual |esiueyosap
e - i - (Z°%)
9'G (z1°'9°6) (LL9°6) (01L°9°6) (96°9°5) Buipuaq
lolew lolely Jolew 1olew e L L
- (96'9°6) (e6'9°S) (Z'%)
Jolew lolew LUOIS10) |ealueysan
¥'S Jolepy Jolep lolep Jolew lole lolep 10lep lolew lolew Jolepy Jolep ,.“H__E:mn__ﬂ.m......_ﬂ
£°G JOUIN JOUIW JOUIWN JOUIW JOUIW louly JOUIW JOUIW Jouny JOUIN JOUI _m:u_mcmﬁ.m.”ﬂ
}29j8p Jo adh)
FETGINEY peay adA) adAk)
—_— ape|q 18}n2 jia|jeysui ._M,_”MM_ Buoad 310} 1e)snipy no-deug adfy we) Jurod aui 4 adfy jesidg ooy sjuewelnbey
anm Buipuig 221Aap Buiuie)ay -a|qnop Buipjoy |19)20%-||Eg s piaydeys '
Buiuieyey S paxi4 Jaaowal uid Buluieley

saslaap jo adK)

(penuijuos) sadlAap pua pauljds 104
$1S9] pue sjuawalinbai pajeldosse pue $}29}9p JO uUOI}EaISSE|) — L' 2|9l




2010

-
-

BS EN 60832-2

— 57 —

2010

IEC

60832-2 ©

(9'¢) asn

LS solepy iolepy j0lep e jolep 10fepy iofepy iofepy Jolen dofew fofen 10} SUOHONASU|
GG JOUIN louipy 10Ul IOUIN Jouliy 10Ul JOUIW J0UIN 2N an . O Aujigesnp ”m:___ﬁtm..m.ﬂ
- (%)
AL iofepy iolep jofep Jolep jolepy 1ofepy iofen iolew iolen iolen lofely swayl :Bupep
(v 'v)
AR JOUl Joull JOUIW JOUI Joulp 10Uy oUW Joulw I0U|N JOUIW Jounw UOIS0LI0D
1suiebe uonoajold
: (¢'#) uoioayoud
AL JOUI Joulp JOUW JOUIN Joup Jouny oUW JouIw oUW JouIw Joup [E21UBY2O
: : E-m_,.m-mw : (Z'%)

_ (L'6L°9°6) (L'2L'9's) €L1L°9°6 (2'91L°'9°G 1'S1°9°G)
8 Jofepy Jolepy Jjofep (1'9L'9°G) iolep P o T4
ol108ds

10lew
- - (Z¥)
iy | e
=W EW |ealueyaap
- (z'61'9'G) (z'gL'9'g) (Z'21'9°5) (P'9L'9°G) (2'61L'9°S) mc_ﬂmmmﬂ
Jolep loley jolep jolep iolew __mu_:m;um___._._
. (L'21'9°5) (z'+) uoisio]
95 10lepy |edIueyI3 N
: (Z¥)
G solepy sofep 10fepy jolep 1ol 10le iolew solew iofew Jofen AofE Aiqnedwos
| (Z°%)
£°G JOUIN JOUIW JOLuA Jouln JOUIN 10Uy JOUl JOUIw Jouln 40Ul JOUlA |EUOISUSLWI(]
}2ajap jo adh)
J9|nd
sJa1|d W10} Jojensu| siald sia|d dwepo asny apinb 1eq Buoad ape|q
19pley Uid 8|Bue- a|qeisn| duib-ao1 a|qeisnl Mmoo Buubije AOHHEH 1 Jojeinsu fejo Aiejo
s1s9] _ 1y |qejsnlpy I IA |qeysnipy S .h_mm._ je|nsu| 2| oy sjuswaliinbay

sadjAap jJo adA |

(panuijuos) sadlAap pua pauljds 10}

$}S9) pue sjuawalinbal pajeIdosse pue $}23}9p JO UOIIBIJISSE|) — L' 3|qelL




BS EN 60832-2:2010

60832-2 ©

— K8 —

IEC:2010

‘Buiuonipuog Jajem Jnoym pawiojiad si153) ay) ‘|aaa| uoljanpold 8y} 1Y

- (9'¢) @sn
2 1'G Jolep 1olep lolew Jolew Jolep lolew 1olew Jolew 1w0lep 1olepy 1olew T B R
g'g JouIw J10UIW Jouiw JOUIN JOUuIw lounw Jjounw douipy 10Uy Jouw 10U (§°¥) HM__._;A_”__M_.V:___M
, (S¥)
ol © lolew 10lep Jolep 10lew lolew Jolew 10ley Jolepy 10lep 1wolep 10lepy swa)l Bunep
(v'¥)
AL Jouly 10U JoUuIp JOUIW JOUIWN Jouipw JOUIN JOUIy 10Ul JOUIN JOUIy UOIS01400
1suiefie uoijasj0id
: (£ ) woljoeioud
7'G JOoUuly 10U Joup JOUIA Joulpy Jouipw JOUIy JoUIy 10Ul JOUI JOUI [e2jUeLIsl
(£'62°9'G) (2478 :
e g Z2ve9s) e (Z'¥)
9'G o(2'92°9'5) Aw_mm.m_m”_ (L'¥2'9°'G) (L'22'9g)olen (z'1e9'g) sjuawalinbai
] (L'GZ'9'S) solepy iolen ay0ede
lolepw : 141
'9Z'9' (2°7)
9'c _M_,L_meﬂmu uoIsSua]
. [E2IUEYIBN
- (Z°%)
9'G et (z'z2'9°s) Jolep Buipusq
: A[=TNI=AVEE=TRT
9'c (1'L2'9'S) (0Z2'9°G) (2'¥) uoisio)
Jolep Jole |edluByIay
. (%)
t'6 lolew 10lep Jolew 10lew Jolew Jolewy 1wolepw Jolewy 1wlew 1olew 1olew Aungnedwon
. (Z'¥%)
£°G I3 JOUIW Joulp JIOUIN JoUIy Jouipw JIOUIN JOUIy 10Ul JOUIN JOUIy [BUOISUBLIIG
1203jap jo adA |
Jjojeodde
abneb Jaysijod J3ALIP MES JosuUoISIp pleiq Japjoy Pesy
abneb deg JOLNN B MES Y2eH d lauueds
s)sa] Jojanpuon Jojanpuon -Malog uiunig |eqidsg aJjualajiajul Jajawwy 21q1X914 sjuswasnbay
-ljuy

sadlaap Jo adf

(panuijuos) sadlAa3p pua pauljds 10}
S)S@)] pue sjuawalinbai pajelncosse pue $}23jap JO uoljeal}isse|n — L'd 2|9el




BS EN 60832-2:2010

60832-2 ©

IEC:2010

— 59 —

Table D.2 - Classification of defects and associated requirements and tests

for clevis and tongue stick devices

Type of devices

Tests
Requirements A o o o Tension link Clevis- Clevis- Roller Clevis
attachm;nt tongue tongue tongue tongue screw
attachment attachment extension attachment attachment
Type of defect
ﬂ";”s'“”a' Major Major Major Major Major Major 5.3
&ﬂg’;pa"h""l’ Major Major Major Major Major Major 5.4
Mechanical: 3
tension (4.2) Critical Critical Critical Critical Critical Critical 5.6.27
Mecharjlr::al Minor Minor Minor Minor Minor Minor 5.2
protection (4.3)
Protection against
corrosion (4.4) Minor Minor Minor Minor Minor Minor 5.2
ﬂafr}?mg: LSS Major Major Major Major Major Major 5.2
ﬂaé?'ng: durability Minor Minor Minor Minor Minor Minor Tk
Instructions for . , . . . .
use (4.6) Major Major Major Major Major Major 5.7.2

a At the production level, only the test with 1,25 F

TN IS performed.
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Annex E
(informative)

In-service recommendations

This annex is meant to help users by giving at least the following information.

There are no special in-service recommendations concerning the attachable devices
excepting for the mirror and the ammeter holder. These two devices should be stored in a
protected location to avoid damaging them.
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