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Foreword 

The text of document 15/563/FDIS, future edition 1 of IEC 60684-3-281, prepared by IEC TC 15, Solid 
electrical insulating materials, was submitted to the IEC-CENELEC parallel vote and was approved by 
CENELEC as EN 60684-3-281 on 2010-09-01. 

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) 2011-06-01 

– latest date by which the national standards conflicting 
with the EN have to be withdrawn  (dow) 2013-09-01 

Annex ZA has been added by CENELEC. 

__________ 

Endorsement notice 

The text of the International Standard IEC 60684-3-281:2010 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 

  

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.  

  

Publication Year Title EN/HD Year 
  

- - Test requirements on accessories  
for use on power cables of rated voltage  
from 3,6/6(7,2) kV up to 20,8/36(42) kV -  
Part 1: Cables with extruded insulation 

HD 629.1 S2 2006 

  

IEC 60296 2003 Fluids for electrotechnical applications - 
Unused mineral insulating oils for 
transformers and switchgear 

EN 60296 
+ corr. September 

2004 
2004 

  

IEC 60502 Series Power cables with extruded insulation and 
their accessories for rated voltages from 1 kV 
(Um = 1,2 kV) up to 30 kV (Um = 36 kV) 

- - 

  

IEC 60684-1 2003 Flexible insulating sleeving -  
Part 1: Definitions and general requirements 

EN 60684-1 2003 

  

IEC 60684-2  
+ A1 
+ A2 

1997 
2003 
2005 

Flexible insulating sleeving -  
Part 2: Methods of test 

EN 60684-2 
+ A1 
+ A2 

1997 
2003 
2005 

  

IEC 60757 1983 Code for designation of colours HD 457 S1 1985 
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INTRODUCTION 

This International Standard is one of a series which deals with flexible insulating sleeving for 
electrical purposes. 

The series consists of three parts: 

Part 1:  Definitions and general requirements (IEC 60684-1) 
Part 2:  Methods of test (IEC 60684-2) 
Part 3:  Specifications for individual types of sleeving (IEC 60684-3) 

This standard comprises one of the sheets of Part 3 as follows: 

Sheet 281: Heat-shrinkable, polyolefin sleeving, semiconductive 
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FLEXIBLE INSULATING SLEEVING – 
 

Part 3: Specifications for individual types of sleeving – 
Sheet 281: Heat-shrinkable, polyolefin sleeving, 

semiconductive 
 
 
 

1 Scope 

This part of IEC 60684 gives the requirements for two types of heat-shrinkable, polyolefin 
sleeving, semiconductive, with a nominal shrink ratio of 3:1.  

This sleeving has been found suitable up to temperatures of 100 °C. 

– Type A: Thin wall Internal diameter up to 195,0 mm typically 
– Type B: Medium wall Internal diameter up to 120,0 mm typically 

These sleevings are normally supplied in the colour black. 

Since these types of sleevings cover a significantly large range of sizes and wall thicknesses, 
Tables A.1 and A.2 in this standard provides guidance to the range of sizes available. The 
actual size shall be agreed between the user and the supplier. 

Materials which conform to this specification meet established levels of performance. 
However, the selection of a material by a user for a specific application should be based on 
the actual requirements necessary for adequate performance in that application and not 
based on this specification alone. 

This sleeving is designed to be used in MV cable accessories and as such electrical 
performance must be proven as part of the assembly. Examples of this are described in HD 
629 and IEC 60502 series. 

2 Normative references 

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. 

IEC 60296:2003, Fluids for electrotechnical applications – Unused mineral insulating oils for 
transformers and switchgear 

IEC 60502 (all parts), Power cables with extruded insulation and their accessories for rated 
voltages from 1 kV (Um = 1,2 kV) up to 30 kV (Um = 36 kV)  

IEC 60684-1:2003, Flexible insulating sleeving – Part 1: Definitions and general requirements 

IEC 60684-2:1997, Flexible insulating sleeving – Part 2:  Methods of test 
Amendment 1 (2003) 
Amendment 2 (2005) 

IEC 60757:1983, Code for designation of colours 
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HD 629, Test requirements on accessories for use on power cables of rated voltages from 
3,6/6(7,2)kV up to 20,8/36 (42)kV – Part 1: Cables with extruded insulation 

3 Designation 

The sleeving shall be identified by the following designation: 

Description IEC publication 
number 

IEC part 
number 

IEC sheet 
number 

Type Size (expanded and 
recovered internal 

diameter in 
millimetres) 

Colour 

↓ ↓ ↓ ↓ ↓ ↓ ↓ 
Sleeving IEC 60684 - 3 -281 - A - 50/20  Black 

Any colour abbreviation shall comply with IEC 60757, where applicable. Non-standard colours 
shall be written out in full. 

NOTE This information is for labelling only in accordance with IEC 60684-1. 

4 Conditions of test 

Unless otherwise specified, the sleeving shall be shrunk in a forced air circulation oven for 
(10 ± 1) min at 200 °C ± 3 K prior to testing. 

5 Requirements 

In addition to the general requirements given in IEC 60684-1, the sleeving shall comply with 
the requirements of Tables 1 and 2. 

6 Sleeving conformance 

Conformance to the requirements of this specification shall normally be based on the results 
from typical sizes: 

– Type A, Thin wall: Recovered ID 20 mm - 30 mm 
– Type B, Medium wall: Recovered ID 20 mm - 30 mm 
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Table 1 – Property requirements 

Property IEC 60684-2 
clause or  
subclause 

Units Max. 
or  

min. 

Requirements Remarks 

Dimensions 
– Internal diameter 
– Wall thickness 
– Concentricity 
   – expanded 
   – recovered 

3 
3.1.2 
3.3.2 
3.3.3 

 
mm 
mm 
% 

 
 
 
 

Min. 
Min. 

 
 
 

To be agreed between 
the purchaser and the 

supplier 
60 
85 

 

Heat shock 
Tensile strength 
Elongation at break 

6 
19.1 and 19.2 
19.1 and 19.2 

 
MPa 

% 

 
Min. 
Min. 

 
8 

175 

Heat at  
150 °C ± 5 K. 

Longitudinal  
change 

9 % Max. +5 
–10 

 

Bending at low 
temperature 

14 – – No cracking 
shall be visible. 

Test at –40 °C 
For strips, the mandrel 
shall be between 20 
and 22 times the wall 
thickness. Full section 
sleeving is tested 
unfilled and the mandrel 
shall be between 20 
and 22 times the outer 
diameter. 

Dimensional 
stability on storage 

16 – – The dimensions shall 
remain as agreed. 

See Clause 1 Scope. 

Tensile strength 

Elongation at break 

19.1 and 19.2 

19.1 and 19.2 

MPa 

% 

Min. 

Min. 

10 

200 

Use a jaw separation 
rate of 100 mm/min. 
Below 6,5 mm ∅ as 
sleeving. At 6,5 mm ∅ 
and above as dumbbells 

Secant modulus 
at 2 % elongation 

19.4 MPa Max. 250  

Resistance to  
selected fluids 

Tensile strength 

Elongation at break 

 
36 

19.1 and 19.2 

19.1 and 19.2 

 
 

MPa 

% 

 
 

Min. 

Min. 

 
 

8 

175 

Use the fluids and test 
temperatures specified 
in Table 2. 

Immersion (24 ± 1) h 

Heat ageing 

Tensile strength 

Elongation at break 

39 

19.1 and 19.2 

19.1 and 19.2 

 

MPa 

% 

 

Min. 

Min. 

 

8 

175 

 
Heat at 135 °C ± 3  K. 

Volume resistivity 

at room temperature 

23 

23.4.2 

 

Ω·m 

 

 

Min. 

 

 

103 

See note. 

Long term ageing 

Elongation at break 

50 

19.2 

% 

 

Min. 

 

100 The ageing temperature 
shall be 100  °C ± 3 K. 

NOTE This value is set so as to define the tube as conductive. It does not indicate any guarantee of suitable 
performance in an accessory and further testing by the supplier will be needed to prove this. Note also that the value 
may change with applied voltage. 
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Table 2 – Resistance to selected fluids 

Test  
fluid 
No. 

Fluids Type Standard or symbol Immersion temperature at 

°C ± 2 K 

1 Insulating oil Mineral based IEC 60296 23 

2   Isopropyl alcohol 23 

3 – Water De-ionized 85 

 
Other fluids and/or temperatures may be specified for customers with specific needs. These 
additional fluids and/or temperatures shall be applicable when incorporated into agreements 
between the supplier and the customer. 
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Annex A  
(informative) 

 
Guidance on the available sizes and wall thicknesses 

 

Table A.1 – Type A, thin wall 

Internal diameter Wall 

Expanded 
Min. 

mm 

Recovered  
Max. 

mm 

Recovered wall thickness  

mm 

20,0 8,0 2,0 

25,0 10,0 2,0 

30,0 12,0 2,0 

38,0 16,0 2,0 

40,0 15,0 2,0 

50,0 20,0 2,0 

65,0 24,0 2,0 

75,0 28,0 2,0 

80,0 24,0 2,0 

95,0 35,0 2,0 

110,0 45,0 2,0 

120,0 55,0 2,0 

155,0 65,0 2,0 

180,0 70,0 2,0 

195,0 90,0 2,5 

 

Table A.2 – Type B, medium wall 

Internal diameter Wall 

Expanded 
Min. 

mm 

Recovered  
Max. 

mm 

Recovered wall thickness  

mm 

36,0 10,0 3,0 

51,0 14,0 3,0 

63,0 18,0 3,0 

70,0 23,0 3,0 

85,0 22,0 3,0 

90,0 34,0 3,0 

95,0 29,0 3,0 

120,0 34,0 3,0 

 

____________ 

BS EN 60684-3-281:2010



This page deliberately left blank



BSI is the national body responsible for preparing British Standards and other 
standards-related publications, information and services.

BSI is incorporated by Royal Charter. British Standards and other standardization 
products are published by BSI Standards Limited.

British Standards Institution (BSI)

BSI Group Headquarters

389 Chiswick High Road London W4 4AL UK

About us
We bring together business, industry, government, consumers, innovators 
and others to shape their combined experience and expertise into standards 
-based solutions.

The knowledge embodied in our standards has been carefully assembled in 
a dependable format and refined through our open consultation process. 
Organizations of all sizes and across all sectors choose standards to help 
them achieve their goals.

Information on standards
We can provide you with the knowledge that your organization needs 
to succeed. Find out more about British Standards by visiting our website at 
bsigroup.com/standards or contacting our Customer Services team or 
Knowledge Centre.

Buying standards
You can buy and download PDF versions of BSI publications, including British 
and adopted European and international standards, through our website at 
bsigroup.com/shop, where hard copies can also be purchased. 

If you need international and foreign standards from other Standards Development 
Organizations, hard copies can be ordered from our Customer Services team.

Subscriptions
Our range of subscription services are designed to make using standards 
easier for you. For further information on our subscription products go to 
bsigroup.com/subscriptions.

With British Standards Online (BSOL) you’ll have instant access to over 55,000 
British and adopted European and international standards from your desktop. 
It’s available 24/7 and is refreshed daily so you’ll always be up to date. 

You can keep in touch with standards developments and receive substantial 
discounts on the purchase price of standards, both in single copy and subscription 
format, by becoming a BSI Subscribing Member. 

PLUS is an updating service exclusive to BSI Subscribing Members. You will 
automatically receive the latest hard copy of your standards when they’re 
revised or replaced. 

To find out more about becoming a BSI Subscribing Member and the benefits 
of membership, please visit bsigroup.com/shop.

With a Multi-User Network Licence (MUNL) you are able to host standards 
publications on your intranet. Licences can cover as few or as many users as you 
wish. With updates supplied as soon as they’re available, you can be sure your 
documentation is current. For further information, email bsmusales@bsigroup.com.

Revisions
Our British Standards and other publications are updated by amendment or revision. 

We continually improve the quality of our products and services to benefit your 
business. If you find an inaccuracy or ambiguity within a British Standard or other 
BSI publication please inform the Knowledge Centre.

Copyright
All the data, software and documentation set out in all British Standards and 
other BSI publications are the property of and copyrighted by BSI, or some person 
or entity that owns copyright in the information used (such as the international 
standardization bodies) and has formally licensed such information to BSI for 
commercial publication and use. Except as permitted under the Copyright, Designs 
and Patents Act 1988 no extract may be reproduced, stored in a retrieval system 
or transmitted in any form or by any means – electronic, photocopying, recording 
or otherwise – without prior written permission from BSI. Details and advice can 
be obtained from the Copyright & Licensing Department.

Useful Contacts:
Customer Services
Tel: +44 845 086 9001
Email (orders): orders@bsigroup.com
Email (enquiries): cservices@bsigroup.com

Subscriptions
Tel: +44 845 086 9001
Email: subscriptions@bsigroup.com

Knowledge Centre
Tel: +44 20 8996 7004
Email: knowledgecentre@bsigroup.com

Copyright & Licensing
Tel: +44 20 8996 7070
Email: copyright@bsigroup.com

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

www.bsigroup.com/standards
www.bsigroup.com/shop
www.bsigroup.com/shop
www.bsigroup.com/subscriptions

	iec60684-3-281{ed1.0}b.pdf
	English
	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope
	2 Normative references
	3 Designation
	4 Conditions of test
	5 Requirements
	6 Sleeving conformance
	Annex A (informative) Guidance on the available sizes and wall thicknesses 
	Table 1 – Property requirements
	Table 2 – Resistance to selected fluids
	Table A.1 – Type A, thin wall
	Table A.2 – Type B, medium wall

	Français
	SOMMAIRE
	AVANT-PROPOS
	INTRODUCTION
	1 Domaine d'application
	2 Références normatives
	3 Désignation
	4 Conditions d'essai
	5 Exigences  
	6 Conformité des gaines
	Annexe A (informative) Lignes directrices concernant les dimensions et épaisseurs de paroi disponibles
	Tableau 1 – Propriétés caractéristiques
	Tableau 2 – Résistance à des fluides sélectionnés
	Tableau A.1 – Type A, paroi mince
	Tableau A.2 – Type B, paroi moyenne



