eld

be

iew

ev

Pr

Dit document mag slechts op een stand-alone PC worden geinstalleerd. Gebruik op een netwerk is alleen.
een aanvullende licentieovereenkomst voor netwerkgebruik met NEN is afgesloten.
This document may only be used on a stand-alone PC. Use in a network is only permitted when
a supplementary license agreement for us in a network with NEN has been concluded.

Safety of primary and secondary lithium cells and batteries during transport

or

Vo

toestaan
als
IEC 62281:2016-12
RLV(en)

®

IEC 62281
Edition 3.0 2016-12

REDLINE VERSION

colour
inside

Dit document is een voorbeeld van NEN / This document is a preview by NEN

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2016 IEC, Geneva, Switzerland
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Vo

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
info@iec.ch
www.iec.ch

About the IEC
The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.
About IEC publications
The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigenda or an amendment might have been published.
Electropedia - www.electropedia.org
The world's leading online dictionary of electronic and
electrical terms containing 20 000 terms and definitions in
English and French, with equivalent terms in 15 additional
languages. Also known as the International Electrotechnical
Vocabulary (IEV) online.

IEC publications search - www.iec.ch/searchpub
The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee,…). It also gives information on projects, replaced
and withdrawn publications.

IEC Glossary - std.iec.ch/glossary
65 000 electrotechnical terminology entries in English and
French extracted from the Terms and Definitions clause of
IEC publications issued since 2002. Some entries have been
collected from earlier publications of IEC TC 37, 77, 86 and
CISPR.

or

IEC Catalogue - webstore.iec.ch/catalogue
The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

be

IEC Customer Service Centre - webstore.iec.ch/csc
If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: csc@iec.ch.

iew

ev

Pr

IEC Just Published - webstore.iec.ch/justpublished
Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
also once a month by email.

eld
Dit document is een voorbeeld van NEN / This document is a preview by NEN

IEC 62281

®

Edition 3.0 2016-12

REDLINE VERSION

Vo

colour
inside

or

Safety of primary and secondary lithium cells and batteries during transport

be

iew

ev

Pr

ICS 29.220.10

eld

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ISBN 978-2-8322-3707-6

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission

Dit document is een voorbeeld van NEN / This document is a preview by NEN

–2–

IEC 62281:2016 RLV © IEC 2016

CONTENTS
FOREWORD ........................................................................................................................... 4
INTRODUCTION ..................................................................................................................... 2
Scope .............................................................................................................................. 7

2

Normative references ...................................................................................................... 7

3

Terms and definitions ...................................................................................................... 7

4

Requirements for safety ................................................................................................. 11

Vo

1

4.1
4.2
4.3
5
Type

General considerations ......................................................................................... 11
Quality plan .......................................................................................................... 11
Packaging ............................................................................................................. 11
testing, sampling and re-testing ............................................................................ 11

Pr

be

General ................................................................................................................. 14
Safety Cautionary notice ................................................................................ 14
Ambient temperature ..................................................................................... 14
Parameter measurement tolerances .............................................................. 14
Pre-discharge and pre-cycling ....................................................................... 14
Evaluation of test criteria ...................................................................................... 15
Shifting .......................................................................................................... 15
Distortion ....................................................................................................... 15
Short-circuit ................................................................................................... 15
Excessive temperature rise ............................................................................ 15
Leakage ........................................................................................................ 15
Venting .......................................................................................................... 15
Fire ................................................................................................................ 16
Rupture ......................................................................................................... 16
Explosion ....................................................................................................... 16
Tests and requirements – Overview ...................................................................... 16
Transport tests ...................................................................................................... 17
Test T-1: Altitude ........................................................................................... 17
Test T-2: Thermal cycling .............................................................................. 17
Test T-3: Vibration ......................................................................................... 17
Test T-4: Shock ............................................................................................. 18
Test T-5: External short-circuit ....................................................................... 19
Test T-6: Impact/crush ................................................................................... 20
Misuse tests .......................................................................................................... 21
Test T-7: Overcharge ..................................................................................... 21
Test T-8: Forced discharge ............................................................................ 21

iew

ev

eld

6.1
6.1.1
6.1.2
6.1.3
6.1.4
6.2
6.2.1
6.2.2
6.2.3
6.2.4
6.2.5
6.2.6
6.2.7
6.2.8
6.2.9
6.3
6.4
6.4.1
6.4.2
6.4.3
6.4.4
6.4.5
6.4.6
6.5
6.5.1
6.5.2

or

5.1
Type testing .......................................................................................................... 11
5.2
Overcharge protection .......................................................................................... 12
5.2.1
Secondary batteries for use in battery assemblies .............................................
5.3
Battery assemblies................................................................................................ 12
5.3.1
General ......................................................................................................... 12
5.3.2
Small battery assemblies ............................................................................... 12
5.3.3
Large battery assemblies ............................................................................... 12
5.4
Sampling............................................................................................................... 12
5.5
Re-testing ............................................................................................................. 14
6
Test methods and requirements ..................................................................................... 14

Dit document is een voorbeeld van NEN / This document is a preview by NEN

IEC 62281:2016 RLV © IEC 2016

–3–

6.6
Packaging test – Test P-1: Drop test ..................................................................... 22
6.7
Information to be given in the relevant specification .............................................. 22
6.8
Evaluation and Test report .................................................................................... 23
6.9
Transport certificate .............................................................................................. 23
7
Information for safety ..................................................................................................... 23

Vo

7.1
Packaging ............................................................................................................. 23
7.2
Handling of battery cartons ................................................................................... 23
7.3
Transport .............................................................................................................. 23
7.3.1
General ......................................................................................................... 23
7.3.2
Air transport................................................................................................... 24
7.3.3
Sea transport ................................................................................................. 24
7.3.4
Land transport ............................................................................................... 24
7.3.5
Classification ................................................................................................. 24
7.4
Display and storage .............................................................................................. 24
8
Instructions for packaging and handling during transport – Quarantine .......................... 24
9

Marking ......................................................................................................................... 25

or

9.1
Marking of primary and secondary (rechargeable) cells and batteries ................... 25
9.2
Marking of the packaging and shipping documents ............................................... 25
Annex A (informative) Shock test – adjustment of acceleration for large batteries ................ 27

be

ev

Pr

A.1
General ................................................................................................................. 27
A.2
Shock energy depends on mass, acceleration, and pulse duration ........................ 27
A.3
The constant acceleration approach ...................................................................... 28
A.4
The constant energy approach .............................................................................. 28
Bibliography .......................................................................................................................... 30

iew

Figure 1 – Example of a test set-up for the impact test.......................................................... 20
Figure 2 – Example for the marking of packages with primary or secondary
(rechargeable) lithium cells or batteries ....................................................................................
Figure A.1 – Half sine shock for batteries (constant peak acceleration) ................................. 28
Figure A.2 – Half sine shock for batteries (constant energy) ................................................. 29

eld

Table 1 – Number of primary test cells and batteries for type testing .................................... 13
Table 2 – Number of secondary test cells and batteries for type testing ................................ 13
Table 3 – Number of packages with primary or secondary test cells and batteries................. 14
Table 4 – Mass loss limits ..................................................................................................... 15
Table 5 – Transport and packaging tests and requirements .................................................. 16
Table 6 – Vibration profile (sinusoidal) .................................................................................. 18
Table 7 – Shock parameters ................................................................................................. 19

Dit document is een voorbeeld van NEN / This document is a preview by NEN

–4–

IEC 62281:2016 RLV © IEC 2016

INTERNATIONAL ELECTROTECHNICAL COMMISSION
____________

SAFETY OF PRIMARY AND SECONDARY LITHIUM CELLS
AND BATTERIES DURING TRANSPORT
FOREWORD

Vo

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and nongovernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

or

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.
3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.
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4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.
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5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.
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6) All users should ensure that they have the latest edition of this publication.
7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.
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8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.
9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

DISCLAIMER
This Redline version is not an official IEC Standard and is intended only to provide
the user with an indication of what changes have been made to the previous version.
Only the current version of the standard is to be considered the official document.
This Redline version provides you with a quick and easy way to compare all the
changes between this standard and its previous edition. A vertical bar appears in the
margin wherever a change has been made. Additions are in green text, deletions are in
strikethrough red text.
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International Standard IEC 62281 has been prepared jointly by IEC technical committee 35:
Primary cells and batteries and subcommittee 21A: Secondary cells and batteries containing
alkaline or other non-acid electrolytes, of IEC technical committee 21: Secondary cells and
batteries.
This third edition cancels and replaces the second edition, published in 2012, and constitutes
a technical revision.
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This edition includes the following significant technical changes with respect to the previous
edition:
a) Deletion of the wire mesh screen from the evaluation of test criteria for an explosion;

b) Extension / modification of the shock test parameters so as to achieve constant energy
behaviour for large batteries as well as explanations in a new Annex A;

c) Modification of the external short-circuit method so as to allow the short-circuit to be
applied to large batteries after they have been removed from the temperature chamber;
d) Change of the cell diameter distinguishing between impact and crush test from 20 mm to
18 mm;
e) Addition of possible content for a transport certificate.
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The text of this standard is based on the following documents:
FDIS

Report on voting

35/1370/FDIS

35/1371/RVD
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Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.
This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be
reconfirmed,

•

withdrawn,

•

replaced by a revised edition, or

•

amended.
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•

IMPORTANT – The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

Vo

Primary lithium cells and batteries were first introduced in military applications in the 1970s.
At that time, little commercial interest and no industrial standards existed. Consequently, the
United Nations (UN) Committee of Experts on the Transport of Dangerous Goods, although
usually referring to industrial standards for testing and criteria, introduced a sub-section in the
Manual of tests and criteria concerning safety tests relevant to transport of primary lithium
cells and batteries. Meanwhile, commercial interest in primary and secondary (rechargeable)
lithium cells and batteries has grown and several industrial standards exist. However, the
existing IEC standards are manifold, not completely harmonized, and not necessarily relevant
to transport. They are not suitable to be used as a source of reference in the UN Model
Regulations. Therefore this group safety standard has been prepared to harmonize the tests
and requirements relevant to transport.
This International Standard applies to primary and secondary (rechargeable) lithium cells and
batteries containing lithium in any chemical form: lithium metal, lithium alloy or lithium-ion.
Lithium-metal and lithium alloy primary electrochemical systems use metallic lithium and
lithium alloy, respectively, as the negative electrode. Lithium-ion secondary electrochemical
systems use intercalation compounds (intercalated lithium exists in an ionic or quasi-atomic
form within the lattice of the electrode material) in the positive and in the negative electrodes.

or

This International Standard also applies to lithium polymer cells and batteries, which are
considered either as primary lithium-metal cells and batteries or as secondary lithium-ion cells
and batteries, depending on the nature of the material used in the negative electrode.
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The history of transporting primary and secondary lithium cells and batteries is worth noting.
Since the 1970s, over ten billion primary lithium cells and batteries have been transported,
and since the early 1990s, over one billion secondary (rechargeable) lithium cells and
batteries utilizing a lithium-ion system have been transported. As the number of primary and
secondary lithium cells and batteries to be transported is increasing, it is appropriate to also
include in this standard the safety testing of packaging used for the transportation of these
products.
This International Standard specifically addresses the safety of primary and secondary lithium
cells and batteries during transport and also the safety of the packaging used.

eld

The UN Manual of Tests and Criteria [12] 1 distinguishes between lithium metal and lithium
alloy cells and batteries on the one hand, and lithium ion and lithium polymer cells and
batteries on the other hand. While it defines that lithium metal and lithium alloy cells and
batteries can be either primary (non-rechargeable) or rechargeable, it always considers
lithium ion cells and batteries as rechargeable. However, test methods in the UN Manual of
Tests and Criteria are the same for both secondary lithium metal and lithium alloy cells and
batteries and lithium ion and lithium polymer cells and batteries. The concept is only needed
to distinguish between small and large battery assemblies. Battery assemblies assembled
from (primary or secondary) lithium metal and lithium alloy batteries are distinguished by the
aggregate lithium content of all anodes (measured in grams), while battery assemblies
assembled from lithium ion or lithium polymer batteries are distinguished by their “nominal”
energy (measured in Watt-hours).

___________
1

Numbers in square brackets refer to the Bibliography.
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SAFETY OF PRIMARY AND SECONDARY LITHIUM CELLS
AND BATTERIES DURING TRANSPORT

1

Scope

Vo

This International Standard specifies test methods and requirements for primary and
secondary (rechargeable) lithium cells and batteries to ensure their safety during transport
other than for recycling or disposal. Requirements specified in this standard do not apply in
those cases where special provisions given in the relevant regulations, listed in 7.3, provide
exemptions.
NOTE Different standards may apply for lithium-ion traction battery systems used for electrically propelled road
vehicles.

2

Normative references

or

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.
IEC 61960, Secondary cells and batteries containing alkaline or other non-acid electrolytes –
Secondary lithium cells and batteries for portable applications
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IEC 62133, Secondary cells and batteries containing alkaline or other non-acid electrolytes –
Safety requirements for portable sealed secondary cells, and for batteries made from them,
for use in portable applications
IEC 62660-1, Secondary lithium-ion cells for the propulsion of electric road vehicles – Part 1:
Performance testing
There are no normative references in this document.

Terms and definitions

eld

3

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:
•

IEC Electropedia: available at http://www.electropedia.org/

•

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

3.1
aggregate lithium content
total lithium content of the cells comprising a battery

3.2
battery
one or more cells electrically connected and fitted in a case, with terminals, markings and
protective devices etc., as necessary for use
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Note 1 to entry: This definition is different from the definition used in the UN Manual of Tests and Criteria [12].
The standard was, however, carefully prepared so that the test set-up for each test is harmonized with the UN
Manual.
Note 2 to entry: A cell used in equipment where the equipment is providing the functions of a case, terminals,
markings and protective devices etc., as necessary for use in the equipment, is, for the purposes of this standard,
considered to be a battery.

[SOURCE: IEC 60050-482:2004
connected" has been added]

[1],

482-01-04,

modified

– reference

to

"electrically

Vo

3.3
battery assembly
battery comprising two or more batteries

3.4
button (cell or battery)
coin (cell or battery)
small round cell or battery where the overall height is less than the diameter, e.g. in the shape
of a button or a coin

or

[SOURCE: IEC 60050-482:2004, 482-02-40, modified – the term "small round cell or battery"
replaces the original "cell with a cylindrical shape"]

be
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3.5
cell
basic functional unit, consisting of an assembly of electrodes, electrolyte, container, terminals
and, usually, separators that is a source of electric energy obtained by direct conversion of
chemical energy

3.6
component cell
cell contained in a battery

iew

ev

[SOURCE: IEC 60050-482:2004, 482-01-01]

eld

3.7
cycle (of a secondary (rechargeable) cell or battery)
set of operations that is carried out on a secondary (rechargeable) cell or battery and is
repeated regularly in the same sequence
Note 1 to entry: These operations may consist of a sequence of a discharge followed by a charge or a charge
followed by a discharge under specified conditions. This sequence may include rest periods.

[SOURCE: IEC 60050-482:2004, 482-05-28, modified – the words "secondary (rechargeable)"
have been added]
3.8
cylindrical (cell or battery)
round cell or battery in which the overall height is equal to or greater than the diameter
[SOURCE: IEC 60050-482:2004, 482-02-39, modified – the words "round cell or battery"
replace the original "cell with a cylindrical shape"]
3.9
depth of discharge
DOD
percentage of rated capacity discharged from a battery
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3.10
first cycle
initial cycle of a secondary (rechargeable) cell or battery following completion of all
manufacturing, formation and quality control processes
3.11
fully charged
state of charge of a secondary (rechargeable) cell or battery corresponding to 0 % depth of
discharge

Vo

3.12
fully discharged
state of charge of a cell or battery corresponding to 100 % depth of discharge

3.13
large battery
battery with a gross mass of more than 12 kg

or

3.14
large cell
cell with a gross mass of more than 500 g

3.15
lithium cell (primary or secondary (rechargeable))
cell containing a non-aqueous electrolyte and a negative electrode of lithium or containing
lithium
Depending on the design features chosen, a lithium cell may be primary or secondary
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Note 1 to entry:
(rechargeable).
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[SOURCE: IEC 60050-482:2004, 482-01-06, modified – the notion of "primary or secondary
(rechargeable)" has been added]
3.16
lithium content
mass of lithium in the negative electrode of a lithium metal or lithium alloy cell or battery in the
undischarged or fully charged state

eld

3.17
lithium ion cell or battery
rechargeable non-aqueous cell or battery in which the positive and negative electrodes are
both intercalation compounds constructed with no metallic lithium in either electrode
Note 1 to entry:
material.

Intercalated lithium exists in an ionic or quasi-atomic form with the lattice of the electrode

Note 2 to entry: A lithium polymer cell or battery that uses lithium ion chemistries, as described herein, is
considered as a lithium ion cell or battery.

3.18
nominal energy
energy value of a cell or battery determined under specified conditions and declared by the
manufacturer
Note 1 to entry:

The nominal energy is calculated by multiplying the nominal voltage by rated capacity.

Note 2 to entry:

The term “rated energy” could be more appropriate.
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3.19
nominal voltage
suitable approximate value of the voltage used to designate or identify a cell, a battery or an
electrochemical system
[SOURCE: IEC 60050-482:2004, 482-03-31]
3.20
open-circuit voltage
voltage across the terminals of a cell or battery when no external current is flowing

Vo

[SOURCE: IEC 60050-482:2004, 482-03-32, modified – "when no external current is flowing"
replaces "when the discharge current is zero"]

3.21
primary (cell or battery)
cell or battery that is not designed to be electrically recharged

[SOURCE: IEC 60050-482:2004, 482-01-02, modified – addition of "or battery"]

or

3.22
prismatic (cell or battery)
cell or battery having rectangular sides and bases

[SOURCE: IEC 60050-482:2004, 482-02-38, modified – omission of "having the shape of a
parallelepiped"]
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3.23
protective devices
devices such as fuses, diodes or other electric or electronic current limiters designed to
interrupt the current flow, block the current flow in one direction or limit the current flow in an
electrical circuit

eld

3.24
rated capacity
capacity value of a cell or battery determined under specified conditions and declared by the
manufacturer
Note 1 to entry: The following IEC standards provide guidance and methodology for determining the rated
capacity: IEC 61960-3 [5], IEC 62133 [6], IEC 62660-1 [7].

[SOURCE: IEC 60050-482:2004, 482-03-15, modified – inclusion of "a cell or battery",
addition of Note to entry]
3.25
secondary (rechargeable) cell or battery
cell or battery which is designed to be electrically recharged

[SOURCE: IEC 60050-482:2004, 482-01-03, modified – addition of "rechargeable" and "or
battery"]
3.26
small battery
battery with a gross mass of not more than 12 kg
3.27
small cell
cell with a gross mass of not more than 500 g

Dit document is een voorbeeld van NEN / This document is a preview by NEN

Bestelformulier
Stuur naar:

NEN Standards Products & Services
t.a.v. afdeling Klantenservice
Antwoordnummer 10214
2600 WB Delft

NEN Standards Products & Services
Postbus 5059
2600 GB Delft
Vlinderweg 6
2623 AX Delft

Ja, ik bestel

T (015) 2 690 390
F (015) 2 690 271

__ ex. IEC 62281:2016-RL en Veiligheid van niet-oplaadbare en oplaadbare
lithiumcellen en -batterijen tijdens transport (Redline versie met track
changes)

www.nen.nl/normshop

€ 183.63

Wilt u deze norm in PDF-formaat? Deze bestelt u eenvoudig via
www.nen.nl/normshop

Gratis e-mailnieuwsbrieven

Retourneren

Wilt u op de hoogte blijven van de laatste ontwikkelingen op het gebied van normen,

Fax: 015 2 690 271
E-mail: klantenservice@nen.nl
Post: NEN Standards Products
& Services,
t.a.v. afdeling Klantenservice
Antwoordnummer 10214,
2600 WB Delft
(geen postzegel nodig).

normalisatie en regelgeving? Neem dan een gratis abonnement op een van onze
e-mailnieuwsbrieven. www.nen.nl/nieuwsbrieven

Gegevens
Bedrijf / Instelling
T.a.v.

O M

E-mail
Klantnummer NEN
Uw ordernummer

BTW nummer

Postbus / Adres
Postcode

Plaats

Telefoon

Fax

Factuuradres (indien dit afwijkt van bovenstaand adres)
Postbus / Adres
Postcode

Plaats

Datum

Handtekening

LEREN, WERKEN EN GROEIEN MET NEN

O V

Voorwaarden
• 	De prijzen zijn geldig
tot 31 december 2018,
tenzij anders aangegeven.
• Alle prijzen zijn excl. btw,
verzend- en handelingskosten
en onder voorbehoud bij
o.m. ISO- en IEC-normen.
• Bestelt u via de normshop een
pdf, dan betaalt u geen
handeling en verzendkosten.
• Meer informatie: telefoon
015 2 690 391, dagelijks
van 8.30 tot 17.00 uur.
• Wijzigingen en typefouten
in teksten en prijsinformatie
voorbehouden.
• U kunt onze algemene
voorwaarden terugvinden op:
www.nen.nl/leveringsvoorwaarden.

preview - 2018

