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National foreword

This British Standard is the official English language version of
EN 61478:2001, including amendment A1:2003. It is identical with
TEC 61478:2001, including amendent 1:2003.

The start and finish of text introduced or altered by amendment is indicated in
the text by tags @i,

The CENELEC common modifications have been implemented at the

appropriate places in the text.The start and finish of each common modification
is indicated in the text by tags {t1]. Where a common modification has been
introduced by amendment, the tags carry the number of the amendment. For
example, the common modifications introduced by CENELEC amendment A1l

are indicated by (1l

The UK participation in its preparation was entrusted to Technical Committee
PEL/78, Tools for live working, which has the responsibility to:

— aid enquirers to understand the text;

—  present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep the
UK interests informed,;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this committee can be obtained on
request to its secretary.

Cross-references

The British Standards which implement international or European
publications referred to in this document may be found in the BSI Catalogue
under the section entitled “International Standards Correspondence Index”, or
by using the “Search” facility of the BSI Electronic Catalogue or of

British Standards Online..

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages
This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 35 and a back cover.

The BSI copyright notice displayed in this document indicates when the
document was last issued.

Amendments issued since publication

Amd. No. Date Comments

14843 22 December 2003 |See national foreword
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Foreword

The text of document 78/394/FDIS, future edition 1 of |EC 61478, prepared by IEC TC 78, Live
working, was submitted to the IEC-CENELEC parallel vote and was approved by CENELEC as
N 61478 on 2001-12-01.

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) 2002-09-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2004-12-01

Annexes designated "normative" are part of the body of the standard.

Annexes designated "informative" are given for information only.

In this standard, annexes A, B, C and ZA are normative and annex D is informative.
Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 61478:2001 was approved by CENELEC as a European
Standard without any modification.

Foreword to amendment A1

The text of amendment 1:2003 to the International Standard IEC 61478:2001, prepared by IEC TC 78,
Live working, together with the common modifications prepared by the Technical Committee CENELEC
TC 78, Equipment and tools for live working, was submitted to the formal vote and was approved by
CENELEC as amendment A1 to EN 61478:2001 on 2003-10-01.

The following dates were fixed:

— latest date by which the amendment has to be implemented
at national level by publication of an identicalnational
standard or by endorsement (dop) 2004-10-01

— latest date by which the national standards conflicting
with the amendment have to be withdrawn (dow) 2006-10-01

Annexes designated "normative" are part of the body of the standard.
In this standard, Annex ZA is normative.
Annex ZA has been added by CENELEC

Endorsement notice

The text of amendment 1:2003 to the International Standard IEC 61478:2001 was approved by
CENELEC as an amendment to the European Standard with agreed common modifications.

Documents

Document Sharing Hub

Full document details: BS EN 61478:2001


http://dx.doi.org/10.3403/02551637U
http://dx.doi.org/10.3403/02551637U
http://www.avadocuments.com/doc/bs-en-61478-2001
http://www.avadocuments.com/doc/bs-en-61478-2001

Page 3

EN 61478:2001
CONTENTS

S T o7 0 o 1= PP 5
N N[ 4 ¢ F= Y YN = £ =Y g Lo 5
3 D NIt ONS e e 6
I O = 1= 1= 1 (o= o ] o 7
g N O ) (=Y o o Yt S 7

B O Y (= Yo [0 Y PP 8

LT S U= To LU 1= 0 0 =Y o £ 8
5.1 General physical reqUIr€mMeNnts .........oiiiiiii e 8

5.2 Category 1 physical reqUIremMents .........oooiiiiiii e 8
5.2.1  BaAS@ SECHION .t 8

5.2.2  Ladder eXt@NSIONS ...t 8

B 2.3 SIS c ot 9

B5.2.4  FiXING SY S OMI S it e 9

5.2.5 CoNNECHiNG AEVICE ...uuiiiiiiiiii e 9

LS T O - o | =T PP 9

5.3 Category 2 physical reqUIremMents ..........ooiiiiiii 9
5.3.1  Base SECHION ... e 9

5.3.2  Ladder eXt@NSIONS ... 10

B3 3 SIS t ot 10

5.3.4 CoNNECHNG EVICE ....iviiiii i 10

5.4  Mechanical requiremMents. .. ..o e 10
5.4.1 General mechanical reqUIremMeNnts ............coooiiiiiiii i 10

5.4.2 Category 1 mechanical requirements.........cccooiiii i 10

5.4.3 Category 2 mechanical requirements............oooviiiiiiiiiii 11

5.5 General electrical reqUIremMeENntS........oc.iiiiiii i 11
5.5.1  CondUCHVE Parts ..o e 11

5.5.2  INSUIAtiNg PartS ... 11

5.0 MK oot 11

B TP S ES oot iitiieeaea 11
8.1 GBNEIAl oo 11

6.2 Visual, dimensional and functional inspection..............cccooeiiiiiiiii 12

6.3  Durability of MarkingS.......ieii 12

6.4  MecChaniCal 1eStS ..o e 12
B.4.1  GONEIAl oot 12

6.4.2 Category 1 1adders ... 14

6.4.3 Category 2 ladders ..o 16

6.5  Electrical teStS . i 17
6.5.1 Electrical test on mechanically aged ladder ..............ocoiiiiiiiiiin e, 17

6.5.2 Electrical test on Category 2 individual sections ..............ccoccveiiiiiiininennn. 18

Documents

Document Sharing Hub

Full document details: BS EN 61478:2001


http://www.avadocuments.com/doc/bs-en-61478-2001
http://www.avadocuments.com/doc/bs-en-61478-2001

Page 4
EN 61478:2001

T ROULINE 18T oo e 18
A0 T © 1= = - | P 18
7.2 VisUAl INSPECHION .. e e 18
7.3  Operational INSPECHION. ... .t 18
7.4  Electrical test oo e 18
8 Quality plan and acceptanCe eSS . .. i..iii i 18
I 7= o 1Y = 18
8.2 R COIAS it 19
O MOAIfICAtIONS ..o e 19
Annex A (normative) Chronology of tests ... 30
Annex B (normative) AcCCeptancCe teStS.......oiuiiiiii i 31
Annex C (normative) Sampling ProCeAUIE ... ..cuuiinii e 32
Annex D (informative) Recommendations for in-service care...........cc.coovviiiiiiiniiinen, 34
Annex ZA (normative) Normative references to international publications with their
corresponding European publications ... ... 35
Documents

Document Sharing Hub

Full document details: BS EN 61478:2001


http://www.avadocuments.com/doc/bs-en-61478-2001
http://www.avadocuments.com/doc/bs-en-61478-2001

Page 5
EN 61478:2001

LIVE WORKING -
LADDERS OF INSULATING MATERIAL

1 Scope

This International Standard is applicable to fully insulating spliced or hook ladders with
extension or having a combination of insulating and conductive sections and used for live
working on a.c. or d.c. electrical installations at 1 000 V and above for a.c. and 1 500 V and
above for d.c.

The ladders are classified functionally as Category 1 and Category 2.
This standard concerns only ladders made of synthetic material.

These ladders are used, to provide access, generally on overhead line structures and to
facilitate live working, either hot stick, barehanded or a combination of both.

2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this International Standard. For dated references, subsequent
amendments to, or revisions of, any of these publications do not apply. However, parties to
agreements based on this International Standard are encouraged to investigate the possibility
of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of IEC
and ISO maintain registers of currently valid International Standards.

IEC 60050(151):2001, International Electrotechnical Vocabulary (IEV) — Chapter 151: Electrical
and magnetic devices

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

IEC 60417 (all parts) [DB-2000]*", Graphical symbols for use on equipment i
EC 60743, Live working — Terminology for tools, equipment and devices 1
IEC 60855:1985, Insulating foam-filled tubes and solid rods for live working

IEC 61235:1993, Live working — Insulating hollows tubes for electrical purposes

IEC 61318:1994, Live working — Guidelines for quality assurance plans

ISO 2859-1:1999, Sampling procedures for inspection by attributes — Part 1: Sampling
schemes indexed by acceptance quality limit (AQL) for lot-by-lot inspection

@) “DB” refers to the IEC on-line database
1 Second edition to be published (presently RDIS/326). Documents
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SO 9000Q: 2000, Quality management systems — Fundamentals and vocabulary

ISO 9001:2000Q, Quality management systems — Requirements

ISO 9004:2000, Quality management and quality system elements — Guidelines for
performance improvements

3 Definitions

For the purpose of this International Standard, the following definitions apply.

3.1
section
unit of a ladder consisting of a minimum of three rungs

3.2
base section
first element of a ladder designed to support other sections

NOTE It may be the highest or lowest element of a ladder.

3.3

spliced ladder

ladder constructed of sections that are made of metal or synthetic material and spliced
together

[IEC 60743, 9.1.3]

3.4

insulating hook ladder

insulating ladder equipped to one end with permanent or removable hooks which can be rigid
or can rotate

[lEC 60743, 9.1.4]

3.5

insulating ladder extension

additional insulating section which can be fixed to an insulating hook ladder or another ladder
extension

[lEC 60743, 9.1.5]

3.6

support bracket

device designed to be fastened to any level of the structure and supporting the load of the
spliced ladder

NOTE It may also be fitted to the structure between spliced ladder sections.
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3.7
cradle
device designed to hold the ladder at a fixed distance from the structure on which it is
positioned
3.8

fixing system
link device designed to hold the ladder firmly to the structure

3.9

connecting device

constructive arrangement allowing the connection of two ladder extensions or one ladder
extension and one base section

3.10

adjustable foot

device inserted on a height-adjustable base section in order to adjust a level difference
between the two ladder feet

3.1

type test

test of one or more devices made to a certain design to show that the design meets certain
specifications

3.12

routine test

test to which each individual device is subjected during or after manufacture to ascertain
whether it complies with certain criteria

3.13
sampling test
test on a number of devices taken at random from a batch

3.14

acceptance test

contractual test to prove to the customer that the device meets certain conditions of its
specification

[IEV 151-16-23]
4 Classification

4.1 Category 1

Category 1 ladders are designed to be attached to overhead line structures to allow climbing.

These ladders are positioned vertically on the structures with special cradles and they are
attached by fixing systems to prevent the ladder from moving on the structures. The ladder
may rest either on the ground or on a special platform fitted to the structure. These ladders
shall comprise a minimum of one insulating section. They may be extended by the use of
additional insulating or conductive sections suitably interlocked.

Category 1 ladders are restricted to voltages up to and including 36 kV.
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4.2 Category 2

Category 2 ladders are designed for live working, either hot stick or bare hand, to provide
access to live parts in either a horizontal, vertical or inclined position. Ladders are positioned
on the structure by two hooks or by a special turning saddle. These ladders can be extended
by the use of a hook ladder extension.

5 Requirements

5.1 General physical requirements

The rungs shall have a non-slip surface and shall be perpendicular to the stiles. The shape of
rungs shall be designed to ensure a firm grip for gloved hands and also a support that
ensures comfort for the worker wearing shoes or boots.

All metal parts shall be corrosion resistant.

5.2 Category 1 physical requirements
5.21 Base section
The length of base sections shall be within the following ranges:

— 2100 mm to 2400 mm;
— 3000 mm to 3 500 mm;

with a margin of £5 mm in all cases.
NOTE The difference in length of the two stiles should not exceed 2 mm.
A base section includes:

— two stiles, each having an adjustable height foot;
— seven or ten rungs according to the length;
— two cradles;

— two or three fixing systems according to the section length: one is at the same level as
each cradle, the other is upon the first lower rung.

The base section shall be equipped at its upper part with a female connecting device of the
same type as that of the other ladder sections.

5.2.2 Ladder extensions
The length of extensions shall be within the following ranges:

— 1200 mm to 2 000 mm;
— 2400 mm to 3 000 mm;
— 3500 mm to 4 000 mm;

with a margin of +5 mm in all cases.
NOTE The difference in length of the two stiles should not exceed 2 mm.

Each extension shall be equipped at its lower part with a male connecting device and at its
upper part with a female connecting device of the same type as that of the other ladder
extensions.
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5.2.3 Stiles

The distance between the stile axis shall be within the range 270 mm to 320 mm which shall
also be the distance between the connecting device axis (see figure 1).

5.2.4 Fixing systems

The useful length of a fixing system shall be such that it is suitable for its purpose. If
necessary, every fixing system may be fitted with an extension, the useful length of which
shall be not less than 1 000 mm.

The most common fixing system is one which consists of a flexible strap together with two
adjusting devices to permit the system to be secured. The minimum width of such a fixing
system and its possible extension, shall be not less than 20 mm. The strap shall be fitted with
safety hooks at the ends to fit easily into one-piece tightening rings. Each end of the strap
shall be fitted with a suitable end stop to prevent it pulling through the adjusting devices.

Other similar systems using cords or other flexible components shall meet the same criteria
for integrity and security as set out in 6.4.2.4 and 6.4.2.5.

Fixing systems shall have a double adjustment and shall be able to be connected with a
safety hook on a ring. They shall be fixed at approximately the same level as the cradle. The
adjustment device shall be used with ease from the ladder. For that purpose, the fixing
system shall slide easily in the tightening ring. The tightening ring shall be of one piece
design. The end of each fixing device shall be equipped with a stop device to prevent it from
escaping out of the corresponding ring. The extension shall have an adjustment device.

Fixing systems shall be made of synthetic waterproof material and be designed for easy use.

5.2.5 Connecting device
Except as given in 5.3.4, the shape and dimensions of male and female parts of the same

ladder are not prescribed. However they shall be compatible and the whole connecting device
shall comply with the mechanical tests as specified in 6.4.

5.2.6 Cradles

Cradles shall be made of conductive or non-conductive material according to the ladder
section composition. Each cradle is fixed to the section immediately below a rung. Cradles
shall have a shape allowing the sections to be easily stacked. An example of a cradle is
shown in figure 2.

5.3 Category 2 physical requirements
5.3.1 Base section

The length of hook ladder base sections shall be within the range 2 400 mm to 6 200 mm with
a margin of £5 mm.

NOTE The difference in length of the two stiles should not exceed 2 mm.
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The base section comprises:

— two stiles each having at one end a swiveling hook and safety chain made of corrosion-
proof metal and at the other end a ring to anchor a rope;

— 8 to 20 anti-skid rungs according to the section length.
5.3.2 Ladder extensions

The length of ladder extensions shall be within the range 1 500 mm to 6 200 mm with a
margin of £5 mm.

NOTE The difference in length of the two stiles should not exceed 2 mm.

Each stile of a ladder extension shall have a connecting device at one end and a ring at the
other for anchoring a rope (see figure 3).

Ladder extensions shall include 5 to 20 rungs according to the section length.

5.3.3 Stiles

The distance between the stile axis shall be within the range 280 mm to 400 mm which shall
also be the distance between the connecting device axis.

5.34 Connecting device

Each of the ladder extension stiles shall include a connecting device of length within the
range 15 mm to 250 mm.

Positive locking of the connecting device between the base section and the ladder extension
shall be ensured.

5.4 Mechanical requirements
5.41 General mechanical requirements

Each ladder and ladder extension (Category 1 or Category 2 ladders) shall successfully pass
the mechanical tests as specified in 6.4.1.

The intermediate sections shall support the weight of the whole ladder plus the safe working
load.

These tests guaranty that the ladder complies with the fundamental expected requirements of
a ladder. The ladder is not specifically designed to be a fall arrest anchor point.

5.4.2 Category 1 mechanical requirements

Two connected elements shall resist a deflection load of 1 000 N.
The assembly of the rung into the stile shall resist a load of 2 000 N.
The fixing system and its extension shall each resist a load of 1 000 N.

The cradle shall resist a vertical load of 500 N.
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