
IEC 60068-3-14 
Edition 1.0 2025-07 

INTERNATIONAL 
STANDARD 
NORME 
INTERNATIONALE 

Environmental testing – 
Part 3-14: Supporting documentation and guidance – Developing a climatic 
sequential test 
 
Essais d'environnement – 
Partie 3-14: Documentation d'accompagnement et recommandations – 
Élaboration d'un essai climatique séquentiel 

IE
C

 6
00

68
-3

-1
4:

20
25

-0
7(

en
-fr

) 

  
  

® 
 

ICS 19.040   ISBN 978-2-8327-0577-3 
 

Sample Document
get full document from standards.iteh.ai

IEC 60068-3-14:2025  •  https://standards.iteh.ai/catalog/standards/iec/6c9c20ec-d02e-4dfd-8714-68d6460bcd06/iec-60068-3-14-2025

https://standards.iteh.ai/catalog/standards/iec/6c9c20ec-d02e-4dfd-8714-68d6460bcd06/iec-60068-3-14-2025
https://standards.iteh.ai/catalog/standards/iec/6c9c20ec-d02e-4dfd-8714-68d6460bcd06/iec-60068-3-14-2025


 

 
  

 THIS PUBLICATION IS COPYRIGHT PROTECTED 
 Copyright © 2025 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. 
 

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut être reproduite ni 
utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie et 
les microfilms, sans l'accord écrit de l'IEC ou du Comité national de l'IEC du pays du demandeur. Si vous avez des 
questions sur le copyright de l'IEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez 
les coordonnées ci-après ou contactez le Comité national de l'IEC de votre pays de résidence. 
 

IEC Secretariat Tel.: +41 22 919 02 11 
3, rue de Varembé info@iec.ch 
CH-1211 Geneva 20 www.iec.ch 
Switzerland 

 
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 corrigendum or an amendment might have been published. 
 
IEC publications search - 
webstore.iec.ch/advsearchform 
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 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 
once a month by email.  
 
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: sales@iec.ch. 

IEC Products & Services Portal - products.iec.ch 
Discover our powerful search engine and read freely all the 
publications previews, graphical symbols and the glossary. 
With a subscription you will always have access to up to date 
content tailored to your needs. 
 
Electropedia - www.electropedia.org 
The world's leading online dictionary on electrotechnology, 
containing more than 22 500 terminological entries in English 
and French, with equivalent terms in 25 additional languages. 
Also known as the International Electrotechnical Vocabulary 
(IEV) online. 
 

 
A propos de l'IEC 
La Commission Electrotechnique Internationale (IEC) est la première organisation mondiale qui élabore et publie des 
Normes internationales pour tout ce qui a trait à l'électricité, à l'électronique et aux technologies apparentées. 
 
A propos des publications IEC  
Le contenu technique des publications IEC est constamment revu. Veuillez vous assurer que vous possédez l’édition la 
plus récente, un corrigendum ou amendement peut avoir été publié. 

 
Recherche de publications IEC -   
webstore.iec.ch/advsearchform 
La recherche avancée permet de trouver des publications 
IEC en utilisant différents critères (numéro de référence, 
texte, comité d’études, …). Elle donne aussi des 
informations sur les projets et les publications remplacées 
ou retirées. 
 
IEC Just Published - webstore.iec.ch/justpublished 
Restez informé sur les nouvelles publications IEC. Just 
Published détaille les nouvelles publications parues. 
Disponible en ligne et une fois par mois par email. 
 
Service Clients - webstore.iec.ch/csc 
Si vous désirez nous donner des commentaires sur cette 
publication ou si vous avez des questions contactez-
nous: sales@iec.ch. 

IEC Products & Services Portal - products.iec.ch 
Découvrez notre puissant moteur de recherche et consultez 
gratuitement tous les aperçus des publications, symboles 
graphiques et le glossaire. Avec un abonnement, vous aurez 
toujours accès à un contenu à jour adapté à vos besoins. 
 
Electropedia - www.electropedia.org 
Le premier dictionnaire d'électrotechnologie en ligne au 
monde, avec plus de 22 500 articles terminologiques en 
anglais et en français, ainsi que les termes équivalents 
dans 25 langues additionnelles. Egalement appelé 
Vocabulaire Electrotechnique International (IEV) en ligne. 

 

 Warning! Make sure that you obtained this publication from an authorized distributor. 
 Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé. 

Sample Document
get full document from standards.iteh.ai

IEC 60068-3-14:2025  •  https://standards.iteh.ai/catalog/standards/iec/6c9c20ec-d02e-4dfd-8714-68d6460bcd06/iec-60068-3-14-2025

mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://standards.iteh.ai/catalog/standards/iec/6c9c20ec-d02e-4dfd-8714-68d6460bcd06/iec-60068-3-14-2025
https://standards.iteh.ai/catalog/standards/iec/6c9c20ec-d02e-4dfd-8714-68d6460bcd06/iec-60068-3-14-2025


IEC 60068-3-14:2025 © IEC 2025 

1 

CONTENTS 

FOREWORD ........................................................................................................................... 2 
INTRODUCTION ..................................................................................................................... 4 
1 Scope .............................................................................................................................. 5 
2 Normative references ...................................................................................................... 5 
3 Terms and definitions ...................................................................................................... 5 
4 Background ..................................................................................................................... 6 

4.1 Environmental exposure sequence in life cycle ....................................................... 6 
4.2 Failure mechanism under a sequential test ............................................................. 6 

5 Introduction to the process .............................................................................................. 6 
5.1 General ................................................................................................................... 6 
5.2 Stage 1: reviewing environmental requirements and compiling a provisional 

test sequence ......................................................................................................... 7 
5.3 Stage 2: establishing critical environments and refining sequence .......................... 7 
5.4 Stage 3: preparing sequential test programme ........................................................ 7 
5.5 Overall process ....................................................................................................... 8 

6 Stage 1: reviewing requirements and compiling provisional test sequence ....................... 8 
6.1 Evaluating product life cycle ................................................................................... 8 
6.2 Evaluating environmental requirements ................................................................... 9 

6.2.1 Identifying major phases .................................................................................. 9 
6.2.2 Determining typical environmental conditions .................................................. 9 

6.3 Compiling provisional list of critical environments ................................................. 10 
7 Stage 2: establishing critical environments and refining sequence ................................. 10 

7.1 Consideration of the operational state of the product ............................................ 10 
7.2 Identification of potential failure modes ................................................................. 10 
7.3 Identifying need for combined testing .................................................................... 11 
7.4 Reviewing sensitivity of product to sequential environmental conditions ................ 12 
7.5 Consideration of sequential and non-sequential testing ......................................... 13 

8 Stage 3: preparing sequential test programme ............................................................... 13 
8.1 General ................................................................................................................. 13 
8.2 Critical climatic tests ............................................................................................. 14 
8.3 Combined climatic tests ........................................................................................ 14 
8.4 Climatic sequential tests ....................................................................................... 15 
8.5 Reviewing programme for technical credibility and cost effectiveness ................... 15 

Annex A (informative)  Failure modes .................................................................................. 17 
A.1 General ................................................................................................................. 17 
A.2 Failure modes of electrical and electronic components ......................................... 17 
A.3 Failure modes of optics and sensors ..................................................................... 19 
A.4 Failure modes of power sources ........................................................................... 19 

Bibliography .......................................................................................................................... 20 
 
Table 1 – Process to develop an environmental test sequence ............................................... 8 

  

Sample Document
get full document from standards.iteh.ai

IEC 60068-3-14:2025  •  https://standards.iteh.ai/catalog/standards/iec/6c9c20ec-d02e-4dfd-8714-68d6460bcd06/iec-60068-3-14-2025

https://standards.iteh.ai/catalog/standards/iec/6c9c20ec-d02e-4dfd-8714-68d6460bcd06/iec-60068-3-14-2025
https://standards.iteh.ai/catalog/standards/iec/6c9c20ec-d02e-4dfd-8714-68d6460bcd06/iec-60068-3-14-2025


IEC 60068-3-14:2025 © IEC 2025 

2 

INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
Environmental testing -  

Part 3-14: Supporting documentation and guidance -  
Developing a climatic sequential test 

 
FOREWORD 

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 non-governmental 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. 

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. 

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. 

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. 

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. 

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) IEC draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in 
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which 
may be required to implement this document. However, implementers are cautioned that this may not represent 
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC 
shall not be held responsible for identifying any or all such patent rights. 

IEC 60068-3-14 has been prepared by IEC technical committee 104: Environmental conditions, 
classification and methods of test. It is an International Standard. 

The text of this International Standard is based on the following documents: 

Draft Report on voting 

104/1100/FDIS 104/1124/RVD 

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

The language used for the development of this International Standard is English. 
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 
described in greater detail at www.iec.ch/publications. 

A list of all parts in the IEC 60068 series, published under the general title Environmental testing, 
can be found on the IEC website 

The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under webstore.iec.ch in the data related to the 
specific document. At this date, the document will be  

– reconfirmed, 
– withdrawn, or 
– revised.  
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INTRODUCTION 

The IEC 60068-2 series includes a variety of single and combined climatic condition tests. Some 
of these tests can give cumulative effects or hysteretic effects, causing the unit-under-test to 
deteriorate, and making it more vulnerable to subsequent tests. Thus, determining the sequence 
of tests has a significant influence on the conclusion of a composite test. 

This subpart of IEC 60068-3 provides guidance for developing a climatic sequential test for a 
certain type of product (electrical, electromechanical or electronic equipment and devices, as 
well as their subassemblies, constituent parts and components). It is written for technicians, 
engineers and managers in environment testing, and for those who need to understand the 
results of climatic sequential tests. 

With the increasing importance of the IEC Quality Assessment System for Electronic 
Components (IECQ), it has become necessary to define the test sequence more precisely than 
it could be done in IEC 60068-1:2013, Clause 7, in order to provide a satisfactory reproducibility 
of the test. This document describes in detail a composite test specifying a "climatic sequence" 
for product specimens. It includes guidance in informative annexes for specification writers and 
those performing the test.  
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1 Scope 

This part of IEC 60068 describes a generic process for developing a climatic sequential test 
programme by sequencing test methods selected from the IEC 60068-2 series. 

This generic process comprises a systematic approach to the development of a sequential 
environmental test programme. 

A climatic sequential test is applicable to electrical, electromechanical or electronic equipment 
and devices, as well as their subassemblies, constituent parts and components. It can be 
customized according to specific product requirements and applications. 

The process is designed for use by product designers, manufacturers and users.  

The process is particularly relevant to electrical products which include components or materials 
that have the potential to degrade, as a consequence of environmental exposures. 

2 Normative references 

There are no normative references in this document. 

3 Terms and definitions 

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  
cumulative effects 
permanently remained consequences of environmental conditions imposed on a product after 
the environmental exposures are removed 

3.2  
hysteretic effects 
gradually attenuated consequences of an environmental condition after the environmental 
exposure are removed 

3.3  
life cycle environmental profile 
LCEP 
design and test decision baseline document outlining real-world environmental conditions that 
a product or component will experience during usage-related events from its release/ 
manufacturing to the end of its useful life 

Note 1 to entry: Examples of usage-related events are transportation, storage, operational usage and maintenance. 
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4 Background 

4.1 Environmental exposure sequence in life cycle 

When exposed to environmental conditions, products can be influenced by the surrounding 
environment. The influence is related to the environmental severity, the mechanism of 
environmental effect on products and the initial state. 

To provide confidence that a product is capable of surviving and operating in environmental 
conditions which it encounter during its life cycle, it is necessary to evaluate the product against 
those conditions. 

As far as practicable, such evaluations should consider all environmental conditions and their 
sequence the product can experience during its life cycle. An environmental test programme 
should, as far as practicable, replicate the usage environment and expose the product to the 
environmental conditions so that the product can experience them from the point of manufacture 
to the end of its life. The environmental conditions that exist during storage, transportation, 
handling and operation should be considered. 

NOTE See IEC 60721-1, the IEC 60721-2 series and the IEC 60721-3 series for the classification of environmental 
conditions. 

4.2 Failure mechanism under a sequential test 

The environmental worthiness assessment of products is generally conducted by serial 
laboratory environmental tests according to a specified environmental test programme.  

NOTE See the IEC 60721-4 series for guidance for the correlation and transformation of environmental condition 
classes to the environmental tests. 

While a specimen is exposed to one environmental test, its state changes somehow. The 
changes can be some permanent damages due to the previous environment to which the 
specimen exposes, or some remaining effects, which will disappear gradually in a long duration, 
by the previous environmental exposure. 

When an environmental test programme is to be specified for a particular product, the sequence 
in which tests are carried out is important. That is because damage or effect, initiated by the 
previous environmental test, is not probably become apparent or significant, until another is 
applied. Specifically, a product can survive from an environmental test programme if the test is 
carried out in one particular order but fail if executed in another order. 

Therefore, the order in which environmental tests are undertaken should ideally reflect the order 
in which they appear in the life cycle of product. In practice, it is usually not possible to exactly 
reproduce every aspect of a product life cycle, as environmental exposure varies, especially 
during operational conditions. 

5 Introduction to the process 

5.1 General 

The process to develop a climatic environmental test sequence, as set out in this document, 
consists of three stages: 

a) stage 1: reviewing environmental requirements of products and compiling a provisional 
sequence; 

b) stage 2: establishing critical environments based upon knowledge and refining sequence; 
c) stage 3: preparing a technically reliable, cost-effective sequential test programme. 
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5.2 Stage 1: reviewing environmental requirements and compiling a provisional test 
sequence 

Stage 1 of the process considers the product usage requirements to establish a provisional 
environmental sequence. 

Generally, the requirements of specific concerns are 

– the product life cycle distinguished by several phases including transportation, storage, 
installation, operation and maintenance, as well as  

– the product environmental requirements, usually consisting of a set of environmental 
characteristics representing each phase of the product life cycle. 

Together these are used to generate a provisional list of environmental requirements and 
sequence. 

At this stage, the environmental sequence comprises a list of environmental conditions arising 
from each phase of the product life cycle. This provisional environmental sequence will be 
extensive, with many similar environmental conditions appearing within a number of different 
phases, of the life cycle. 

5.3 Stage 2: establishing critical environments and refining sequence 

Stage 2 of the process refines the provisional environmental sequence to eliminate unnecessary 
repetition of environmental conditions, as well as consider the effects of the sequence and of 
potential product failure modes. The elimination of unnecessary repetition of environmental 
conditions is achieved by considering the operational state. For example, the environmental 
conditions occurring when the product is packaged and non-operational have the potential to 
be merged. 

It is possible for concurrent environmental conditions to have an effect on the product, which is 
greater than the case if they are applied separately. In such cases, the concurrent 
environmental conditions sometimes have a synergistic effect. If the synergistic effect is likely 
to be significant for a particular product, consideration shall be given to undertake combined 
environmental testing. 

In parallel, consideration of the potential failure modes of the product should allow a sequential 
order of the environmental conditions to be established. For example, if temperature variation 
testing degrades seals and joints, allowing moisture around to pass through these seals and 
joints when the product is exposed to a damp heat condition, the temperature variation test 
should be done before the humidity test. Conversely, when moisture penetrates into electrical 
box during the humidity test, a following low temperature test can cause the test sample to 
condense or freeze inside. 

It is for this reason that the recursive and iterative philosophy to refine test sequence is 
generally the keyword throughout the whole process to develop a test programme. 

Stage 2 of the process also distinguishes the environmental conditions which should be 
considered as part of a sequential programme and those that can be considered separately, as 
non-sequential tests. 

5.4 Stage 3: preparing sequential test programme 

Stage 3 of the process considers the environmental sequence generated by the preceding 
stages and then generates a technically reliable, cost-effective test programme. 

Having identified the appropriate sequences of environments, these can be converted into a 
test programme. 
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This shall also consider the need to include appropriate functional testing of the product before, 
during and after the testing, as well as the need for any post-test destructive or non-destructive 
inspection. 

In certain cases, greater technical credibility and cost effectiveness can be achieved by 
modifying the sequence, to allow more effective use and time. 

Although, such modifications should not override the order identified in stage 2, some 
adjustments can still be achieved. 

5.5 Overall process 

The overall process is illustrated in Table 1 and is discussed in detail hereinafter. 

Table 1 – Process to develop an environmental test sequence 

Stage Task Sub-task 

1 
Reviewing requirements and 
compiling a provisional test 
sequence 

Evaluating life cycle 

Evaluating environmental requirements 

Compiling provisional lists of critical environments 

2 
Establishing critical environments 
based upon knowledge of product 
and refining test sequence 

Consideration of the operational state of the product 

Identification of potential failure modes 

Reviewing sensitivity of the product to sequential 
environmental conditions 

Identifying need for combined testing, and refine test 
programme 

Consideration of sequential and non-sequential testing 

3 Preparing a sequential test 
programme 

Reviewing programme for technical credibility and cost 
effectiveness 

 

6 Stage 1: reviewing requirements and compiling provisional test sequence 

6.1 Evaluating product life cycle 

Consideration of the product life cycle should have occurred as part of the exercise to generate 
the environmental requirements document. The environmental requirements document should 
reflect the predominant phases of the life cycle. However, a product life cycle can contain 
multiple iterations of some events; for instance, the product has the potential to be transported 
several times in its entire life. As a consequence, even a well-constructed environmental 
requirements document should be considered alongside the life cycle, when identifying all the 
sequential conditions the particular equipment experiences. 

The product life cycle can also be used to identify whether changes in logistics and operational 
usage will occur in the future. For example, one type of transport vehicle can be replaced by 
another. Even when information of future potential environmental conditions is not known, 
identifying the possibility permits the management of potential consequences. It is also 
necessary to consider a worst-case usage to future proof against unknown usage requirements. 

Sample Document
get full document from standards.iteh.ai

IEC 60068-3-14:2025  •  https://standards.iteh.ai/catalog/standards/iec/6c9c20ec-d02e-4dfd-8714-68d6460bcd06/iec-60068-3-14-2025

https://standards.iteh.ai/catalog/standards/iec/6c9c20ec-d02e-4dfd-8714-68d6460bcd06/iec-60068-3-14-2025
https://standards.iteh.ai/catalog/standards/iec/6c9c20ec-d02e-4dfd-8714-68d6460bcd06/iec-60068-3-14-2025


IEC 60068-3-14:2025 © IEC 2025 

9 

6.2 Evaluating environmental requirements 

6.2.1 Identifying major phases 

The information in the environmental requirements document can be presented in several ways. 
Whichever approach is used, the logistical and operational requirements should be broken down 
into their major phases. The phases can differ for each type of product, but typically consist of 
the following, which reflect the layout used in other parts of this document. 

a) Delivery: This phase should encompass the types of transportation to be used and the 
associated worldwide regions, from which the product is delivered. The most common form 
of transportation is by road, but air, rail and water transportation are sometimes also 
required. Delivery is usually undertaken with the product packaged. Handling of ISO shall 
be addressed. 

b) Storage: The main environments of concern during long term storage are climate along with 
some potential for contamination. Storage can be within conditioned or non-conditioned 
buildings. Handling using forklift trucks and also manhandling, for low mass product, shall 
be considered. 

c) Transportation to depot: This phase should encompass the types of transportation to be 
used, along with the associated worldwide regions, in which the product is transported. The 
most common forms of transportation are by road, rail, air and sea. Transportation to the 
depot is usually undertaken, with the packaged. Handling using forklift trucks and cranes 
shall be considered. 

d) Transportation beyond the depot: The environments experienced during delivery beyond the 
depot can be more severe than those during delivery to the depot. In addition to road, air 
and sea transportation, the product can experience off-road transportation and poor-quality 
handling. 

e) Short term storage: The main environments of concern during short term storage are climate 
and contamination. Storage can be within conditioned or non-conditioned buildings, partially 
protected (open sided) buildings, under temporary covers such as a tarpaulin or fully 
exposed to climatic conditions. Poor quality handling products or manual handling can be 
chosen for handling products. Packaging can be the same as for the situation of transporting 
to the depot. Alternatively, it involves degraded packaging or no packaging. 

f) Operation: The environmental conditions during operation, can be severe and also unique. 
They can occur in conjunction with those of installation/operation. The product is likely to 
be required to operate during this phase. 

g) Return: In some cases, products can be returned to the depot or country of origin for storage, 
repair, upgrade or disposal, etc. Returned products are possible to have been "broken out" 
of its packaging during earlier phases and consequently have become contaminated. 

h) Product disposal: There can be no control over the storage and transportation environmental 
conditions imposed on product during the disposal phase. 

6.2.2 Determining typical environmental conditions 

For each phase of the logistical and operational requirements identified for particular product, 
the individual environmental conditions should be specified in detail. Typical environmental 
conditions, which should be encompassed, are indicated below. In each case, the information 
should provide the conditions causing the environment (especially for self-induced 
environments), a description of the environment and quantifiable values.  

NOTE See the IEC 60721-2 series and the IEC 60721-3 series for more detailed information. 

a) Mechanical environments: These environments include acceleration, vibration and shock as 
well as acoustic noise, impact (drop and crane swing) and bounce, etc. The environments 
can also include the mechanical loading environments, associated with handling packaged. 

b) Climatic environments: These environments include temperature, humidity, solar radiation, 
pressure and maybe rapid or explosive decompression, icing, thermal shock, winds, freeze-
thaw and snow load etc. 
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c) Chemical, biological and contamination environments: These environments include fungal 
growth, salt, acid corrosion, dust and sand, mist and fog, driving rain, driving snow and 
immersion, etc. as well as a whole range of potential chemical and biological contaminants. 

d) Electrical environments: Electrical and related environments also should be considered. 
e) Combined environments: For each environment, it is necessary to indicate whether it occur 

in conjunction with other environments and if appropriate, the probability of their joint 
occurrence. 

6.3 Compiling provisional list of critical environments 

The provisional environmental sequence can be deduced from the environmental requirement 
and the product life cycle. At this stage, the environmental sequence will comprise a list of 
groups of environmental conditions, arising from each and every phase of the product life cycle. 
This list comprises provisional environmental conditions and sequence and will be extensive, 
with many environmental conditions appearing, within a number of different phases of the life 
cycle. The purpose of the subsequent stages is to refine this sequence and reduce any 
unnecessary repetition of the environmental conditions within the test programme. 

7 Stage 2: establishing critical environments and refining sequence 

7.1 Consideration of the operational state of the product 

To eliminate unnecessary repetition of environmental conditions in the provisional 
environmental sequence, the preliminary step takes the various operational states of the 
product into consideration. If the product is in the same operational state, the potential exists 
to merge similar environmental conditions. Through considering in this way, a significant 
reduction in the provisional environmental test sequence is usually possible. For example, many 
transportation phases take place on similar platforms and are likely to occur with the product in 
the same operational state (packaged and non-operating). 

Similar environmental conditions, but with the product in a different operational state, cannot 
usually be accumulated, unless it is shown that the environmental conditions have a similar 
effect on the product. 

For most products, the relevant states are likely to be: "packaged and non-operating", 
"unpackaged and non-operating", "unpackaged and operating" and "re-packaged and non-
operating". Some products can have intermediate levels of packaging. This includes situations 
when the product is unpackaged, but still has limited protection. Similarly, some products can 
have different levels of operation/function, for example, a standby and fully operational state. 
"Re-packaged and non-operating" products have been specifically included here, because the 
re-packaging process can occur under poor conditions and the products can return to their 
package (or another package) in a contaminated or incomplete state. 

Generally, if product is non-operating, it will be expected to operate after the applicable 
environmental conditions but not during. However, if product is operating, it will be expected to 
meet its operational requirements, during the applicable environmental conditions as well as 
after. An exception to these categories is the case of abnormal environmental conditions (e.g. 
extreme normal or accidental conditions). Products that are exposed to abnormal environmental 
conditions usually have specific requirements which only a few shall be considered as part of 
the environmental sequential test programme. Others are considered as potential non-
sequential tests, which will be addressed later. 

7.2 Identification of potential failure modes 

Identifying potential failure modes of product is undertaken to allow a sequential order of the 
priority of environmental conditions to be established. 
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