1EC IEC 61340-4-4

®

Edition 3.0 2018-01

INTERNATIONAL |
STANDARD AQ}‘

NORME \\
INTERNATIONALE &0‘

colour
ﬁ inside

Electrostatics —
Part 4-4: Standard test methods for specific & cgﬁons — Electrostatic
classification of flexible intermediate bulk z\[&aers (FIBC)

Electrostatique —
Partie 4-4: Méthodes d'essai normali‘:ées\pour des applications spécifiqgues —

Classification électrostatique de s récipients pour vrac souples (GRVS)

IEC 61340—4—4:238%1
A )


https://www.stdhive.com/standards/iec-61340-4-4-ed-30-b2018-pdf/

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2018 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 étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de I''EC ou du Comité national de I''EC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

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

www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that nrep:res 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. Ple<.C> m<'~ sure that you have the
latest edition, a corrigenda or an amendment might have been published.

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.

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. Jus® r “blisi>>d
details all new publications released. Ava'able cniin» and
also once a month by email.

Electropedia - wwv .electropedia.org

The world's lecdita online dictionary of electronic and
electrical terms cc taining 21 000 terms and definitions in
English and French, with equivalent terms in 16 additional
languages. +'z0 }aown as the International Electrotechnical
Voca. llary {IEV) online.

IEZ Gloscary - std.iec.ch/glossary

6. 000 electrotechnical terminology entries in English and
Frernli extracted from the Terms and Definitions clause of
IEC publications issued since 2002. Some entries have been
llected from earlier publications of IEC TC 37, 77, 86 and
CISPR.

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.

A propos de I'lEC

La Commission Electrotechnigi.e 1. cerrationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour to. * ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publication s IEC

Le contenu technique des ub’.cations IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ~u amendement peut avoir été publié.

Catalogue IEC - v. *bstc e.iec.ch/catalogue

Application autc 2omc nour consulter tous les renseignements
bibliographiques - sur les Normes internationales,
Spécificati ns techniques, Rapports techniques et autres
dcrumonts He I'IEC. Disponible pour PC, Mac OS, tablettes
Andi id et Ir 0d.

Rechercne de publications IEC -
.‘ebswore.iec.ch/advsearchform

La recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (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 aussi une fois par mois par email.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne de termes électroniques et
électriques. Il contient 21 000 termes et définitions en anglais
et en frangais, ainsi que les termes équivalents dans 16
langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

67 000 entrées terminologiques électrotechniques, en anglais
et en francgais, extraites des articles Termes et Définitions des
publications IEC parues depuis 2002. Plus certaines entrées
antérieures extraites des publications des CE 37, 77, 86 et
CISPR de I'lEC.

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.


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:sales@iec.ch
http://webstore.iec.ch/catalogue
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:sales@iec.ch
https://www.stdhive.com/standards/iec-61340-4-4-ed-30-b2018-pdf/

IEC 61340-4-4

Edition 3.0 2018-01

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Electrostatics —
Part 4-4: Standard test methods for specific apolizations — Electrostatic
classification of flexible intermediate bulk contamers (FIBC)

Electrostatique —
Partie 4-4: Méthodes d'essai normalicéec pour des applications spécifiques —
Classification électrostatique dec grar.ds récipients pour vrac souples (GRVS)

INTERNATIQNAL
ELECTROTEC.!NICAL
COMMIS SION

"OM. MISS.ON
ELZCTROTECHNIQUE
INTERNATIONALE

ICS 17.220.99; 29.020; 55.080 ISBN 978-2-8322-5264-2

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 agréeé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale


https://www.stdhive.com/standards/iec-61340-4-4-ed-30-b2018-pdf/

-2- IEC 61340-4-4:2018 © IEC 2018

CONTENTS
L@ T T @ T I L PP 5
1NN I 4 75 1 L@ 1 ] PPN 7
1 ST o] 0] o 1< PP 8
2 NOIMALIVE FTEIEIENCES ..t e ea e 9
3 Terms and defiNitioNS ... 10
A ClASSITICAIION et 12
4.1 Classification fOr FIBC ... . D 12
4.1.1 Principles of classification..........c.iiiiiii i 12
4.1.2 L/ S L= P PP PP P PP RN 12
4.1.3 /8L = PR N 12
4.1.4 TP e e reeeaas 12
4.1.5 L/ S L= O PP PP TRPI 12
4.2 Principles of classification and requirements for inner liners ............... e 12
4.2.1 Components of inner liNers ........coooviiiiiiii e P | AP AT 12
4.2.2 Surface resistivity measurements for inner liners...........occooiiiiiiiinin e 13
4.2.3 Breakdown voltage measurements for inner liners........ e, 13
4.2.4 TYPE LL oo N PR PTPPRPPR: 14
4.2.5 TYPE LLC . it e 15
4.2.6 TYPE L2 i 15
4.2.7 7 8L T 16
4.3 Combination of FIBC and inner [INers...0 ...t 17
SAFE USE OFf FIBC ..ot 17
=Y 013 |17 T T PP 19
Requirements fOr FIBC .. .. i e 22
7.1 GeNEral FEMATKS ..ot e 22
7.2 Requirements for dust-er.ziroiiments with ignition energies greater than 3 mJ
(apply to Type B FIRC, Type C FIBC and Type D FIBC) .....oouiieiiiiiiiiiiiceeen 22
7.3 Requirements for ve pour and gas atmospheres and for dust environments
with ignition erei=1es 0f 3 MJ OF [€SS couiiniiiiiiii e 23
7.3.1 I 8 L= T 23
7.3.2 TYPE D F B C ittt 23
8 Atmosphere for cunditioning, calibrating and testing .......c.cccoovviiiiiiiiii 24
8.1 ST Tullo [ (TR 1T o Lo I 41 1 1= S PP 24
8.2 E.>cti.cal breakdown voltage, surface resistivity and resistance to
groundable POINt tESTING .. ..ii e 24
8. Surface reSisStivity tESTING ... e 24
8. 1o T T T =3 1 24
1S I = 1S o] e Tod =T o [ U1 €= PRI 24
9.1 LT L1 10 o 24
9.2 Electrical breakdown VOIAgE. ... ... 24
9.3 o T T T T =3 1 25
9.3.1 APPAIATUS ... et aaaas 25
9.3.2 Establishing correct charging CUrrent..... ..o, 32
9.3.3 0 L0 T =3 £ 32
9.4 Resistance to groundable POiNt.... ... 35
9.4.1 N o 0 1= = 1 1 35


https://www.stdhive.com/standards/iec-61340-4-4-ed-30-b2018-pdf/

IEC 61340-4-4:2018 © IEC 2018 -3 -

9.4.2 LICE A o] o 1o =T IU ] TP 35
O T I T3 A = o o 36
O © =T o= - | TP 36
10.2  For all types Of tESTING couvniieiiiii e 37
10.3 For electrical breakdown voltage teSting ........c.oiuiiiiiiiiii e 37
0 1 S o T o 10 o =3 1 o 37
10.5 For resistance to groundable point teSting......c.ovuiviiiiiiiiii i 37
10.6  For surface resistivity testing of inner liners, labels and document pockets ........... 37
10.7 For test reports issued by accredited testing authorities...........c.ccoeeviiiiiinineennn, 37
Annex A (informative) Electrical breakdown voltage — Typical voltage/time graphs .........0... 39
Annex B (normative) Polypropylene pellets for ignition testing ..........ccocovvieiiiiiiiincnee e, )
Annex C (informative) Guidance on test methods for manufacturing quality contral.............. 41
C.1 INtrOUCLONY FEMAIKS ...t e 41
C.2 TS MELNOUS e 41
c.21 ResSisStanCce MeasUremMENTS. .. ... S0 e 41
c.2.2 Charge decay MeasUrEmMENTS . ...co.iiiiiiiii e s reei e e 42
Cc.2.3 Charge transfer measurementsS. ... ..o T e 42
Annex D (normative) Classification of hazardous areas and zones... ... .....ccoociviiiiiiineenann. 43
Annex E (informative) Risks associated with cone discharges.. .....cooooiiiiiiiiiiiiin, 44
Annex F (informative) Explanation for resistance and resistivity limits, and thickness
limits for insulating layers of INNEr lINErs ... e e 45
F.1 Resistance to groundable point limit for Type CFIBC ...ooiiviiiiiiiieeeea 45
F.2 ReSIStiVity Of INNEI lINEIS ... e 45
F.3 Thickness of insulating layers of inner lInare e, 45
1271 o] [T Yo | €= o1 1 VAT PPPN a7
Figure 1 — Examples of inner lINers in i 1Bl L. 13
Figure 2 — Example of a label for TVPU RIFIBC ..o 20
Figure 3 — Example of a label for Type C FIBC ... 20
Figure 4 — Example of a lakel 7or 1ype D FIBC ....oniiniiiiii e 21
Figure 5 — Example of Inoels fzr Type C FIBC designated earth bonding points.................... 21
e o O R [ T Y1 o] o I ¢ L U PP 26
Figure 7 — Perforatea mctal plate for use in ignition probe .........ccooiiiiiiiii i, 27
Figure 8 — Ga’s cuntrol and mixing apparatus (schematic) ........coccoviiiiiiiiici e, 28
Figure 9 — F'BC filling rig (SChemMALIiC) ...cunieiiie e 30
Figure 10 — Corona charging unit (SChemMatiC) .........oouiiuiiiiiii e 31
Figre ~.' — Example of voltage/time graph for material showing distinct breakdown............ 39

Fi2ure A.2 — Example of voltage/time graph for material showing reduction in rate of
2oltage rise because of conduction within the test material ..o 39

Table 1 — Permissible configurations and requirements for Type L1 inner liners (without

CONAUCEIVE INEEINAI JAYEIS) 1uuiiiii e e e e e e et et e e e e e e eaaeanas 14
Table 2 — Permissible configurations and requirements for Type L1C inner liners (with

CONAUCHIVE INTEINAL TAYEISQ) L..uuiiii et e e e e e e e e e s 15
Table 3 — Permissible configurations and requirements for Type L2 inner liners.................... 16

Table 4 — Permissible configurations and requirements for Type L3 inner liners.................... 17


https://www.stdhive.com/standards/iec-61340-4-4-ed-30-b2018-pdf/

-4 - IEC 61340-4-4:2018 © IEC 2018

Table 5 — Use of different types of FIBC ... 17
Table 6 — Inner liners and FIBC: combinations that are permissible and not permissible

in hazardous exploSiVe atMOSPREIES ......iiiiii e e 18
Table 7 — Volume concentrations of flammable gas mixture .........cc.coveviiiiii i 27
Table 8 — Example of full sample description to be included in the test report....................... 38
Table B.1 — Particle size distribution of polypropylene pellets ..., 40
Table D.1 — Classification of hazardous areas in IEC 60079-10-1 and IEC 60079-10-2......... 43

Table D.2 — Classification of zones in IEC 60079-10-1 and IEC 60079-10-2........ccccevvvivivnenenn. 43


https://www.stdhive.com/standards/iec-61340-4-4-ed-30-b2018-pdf/

IEC 61340-4-4:2018 © IEC 2018 -5-
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ELECTROSTATICS —

Part 4-4: Standard test methods for specific applications —

Electrostatic classification of flexible intermediate bulk containers (FIBC)
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FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization cumpr. ing
all national electrotechnical committees (IEC National Committees). The object of IEC is<to p amote
international co-operation on all questions concerning standardization in the electrical and elec onic fie.ds. To
this end and in addition to other activities, IEC publishes International Standards, Technical S ecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter re‘erred to as "IEC
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National Cc nmittee interested
in the subject dealt with may participate in this preparatory work. International, -.govc:nmental and non-
governmental organizations liaising with the IEC also participate in this preparation. 1.°C col aborates closely
with the International Organization for Standardization (ISO) in accordance with ~onaiiions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nea 'v 25 possible, an international
consensus of opinion on the relevant subjects since each technical cemmittee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internatic’.i us> and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made ‘o ersure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the .y in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Natioral Con.nittees undertake to apply IEC Publications
transparently to the maximum extent possible in their ~aticnhal and regional publications. Any divergence
between any IEC Publication and the corresponding nationai or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of = ¢nf rmity. Independent certification bodies provide conformity
assessment services and, in some areas, access v IEC marks of conformity. IEC is not responsible for any
services carried out by independent certifica.9an « .dies.

All users should ensure that they have the ate.t edition of this publication.

No liability shall attach to IEC or its dire »tors, employees, servants or agents including individual experts and
members of its technical commitiz=s . nd IEC National Committees for any personal injury, property damage or
other damage of any nature w. atsucver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the rublcation, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to-Z.> Nurmative references cited in this publication. Use of the referenced publications is
indispensable for the corr. ct application of this publication.

Attention is drawn to ti » possibility that some of the elements of this IEC Publication may be the subject of
patent rights. .c shall noc be held responsible for identifying any or all such patent rights.

Internationa’ Siaondard IEC 61340-4-4 has been prepared by IEC technical committee 101:
Electroctatics.

This  thirc edition cancels and replaces the second edition, published in 2012, and
Airenument 1:2014. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a)

b)

in light of experimental evidence, the maximum resistance to ground limit for Type C FIBC,
and corresponding resistance limits for inner liners used in Type C FIBC has been
increased from 1,0 x 107 Q to 1,0 x 108 Q;

the classification of Type L1 inner liners has been revised and extended to include Type
L1C inner liners made from multi-layer materials with a conductive internal layer;
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c) a labelling requirement to include a reference to IEC TS 60079-32-1 for guidance on
earthing has been added.

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

FDIS Report on voting

101/546/FDIS 101/555/RVD

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.

A list of all parts in the IEC 61340 series, published under the general title Electrostatic=, can
be found on the IEC website.

The committee has decided that the contents of this document will remain unci anged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in u.2. lata related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

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

Flexible intermediate bulk containers (FIBC) are widely used for the storage, transportation
and handling of powdered, flaked or granular material. Typically, they are constructed from
woven polypropylene fabric in the form of cubic bags of about 1 m3 volume, although they can
vary in shape and in size from 0,25 m3 to 3 m3. The fabric used may be a single layer, a
multi-layer laminate, or a coated fabric. Untreated polypropylene is an electrical insulator, as
is often the case with the products placed in FIBC. There is ample opportunity for the
generation of electrostatic charge during filling and emptying operations and in unprotected
FIBC high levels of charge can quickly build up. In such cases, electrostatic discharges are
inevitable and can be a severe problem when FIBC are used in hazardous explosive
atmospheres.

A hazardous explosive atmosphere can be generated when handling fine powders tha" crcate
dust clouds or thin layers of powder, both of which can be ignited by electrostati. dizchcrges.
A hazardous explosive atmosphere can also be generated when using gase. or wolatile
solvents. In these industrial situations, there is clearly a need to eliminate ncendive
electrostatic discharges.

As with any industrial equipment, a thorough risk assessment shoula alw..ys ‘oe conducted
before using FIBC in potentially hazardous situations. This part ¢i 'EC 31340 describes a
system of classification, test methods, performance and design rcauit2ments and safe use
procedures that can be used by manufacturers, specifiers and end-users as part of a risk
assessment of any FIBC intended for use within a hazardous =; nlosive atmosphere. However,
it does not include procedures for evaluating the specific- ric“s of electrostatic discharges
arising from products within FIBC, for example cor.e cischiarges, from personnel or from
equipment used near FIBC. Information on risks ascocicteu with cone discharges is given in
Annex E.

CAUTION: The test methods specified in this ducument involve the use of high voltage
power supplies and flammable gases thit may present hazards if handled incorrectly,
particularly by unqualified or inexperiznc=d personnel. Users of this document are
encouraged to carry out proper risk accessments and pay due regard to local regulations
before undertaking any of the test priocedures.
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ELECTROSTATICS —

Part 4-4: Standard test methods for specific applications —
Electrostatic classification of flexible intermediate bulk containers (FIBC)

1 Scope

This part of IEC 61340 specifies requirements for flexible intermediate bulk containers (F'BC)
between 0,25 m3 and 3 m3 in volume, intended for use in hazardous explosive atmosp.eres.
The explosive atmosphere can be created by the contents in the FIBC or can exist outiide the
FIBC.

The requirements include:

— classification and labelling of FIBC;
— classification of inner liners;

— specification of test methods for each type of FIBC, inner L. er, 'abels and document
pockets;

— design and performance requirements for FIBC, inner line.s, !ahels and document pockets;

— safe use of FIBC (including those with inner liners) withiii different zones defined for
explosion endangered environments, described for «recs wvhere combustible dusts are, or
can be, present (IEC 60079-10-2), and for explosiv= gus atmospheres (IEC 60079-10-1);

— procedures for type qualification and certificat on of ~IBC, including the safe use of inner
liners.

NOTE 1 Guidance on test methods that can be used i »r m=nufacturing quality control is given in Annex C.

The requirements of this document are apn'icable to all types of FIBC and inner liners, tested
as manufactured, prior to use and In*ended for use in hazardous explosive atmospheres:
Zones 1 and 2 (Groups IlIA and IIE . ori.x2and Zones 21 and 22 (see Annex D for classification
of hazardous areas and explosica g.oups). For some types of FIBC, the requirements of this
document apply only to use :n hazardous explosive atmospheres with minimum ignition
energy of 0,14 mJ or greatcr =nd where charging currents do not exceed 3,0 pA.

NOTE 2

0,14 mJ represents a rea. <ti~ minimum ignition energy for a Group |IB gas or vapour atmosphere. Although more
sensitive materials.exist, 0,21 mJ is the lowest minimum ignition energy of any material that is likely to be present
when FIBC are =2 npu~d. 3,0 pA is the highest charging current likely to be found in common industrial processes.
This combination of minimum ignition energy and charging current represents the most severe conditions that
might be expec =d I/ practice.

FIBC are not normally used in Zone 0 or Zone 20. If FIBC are used in Zone 0 or Zone 20, the
req.iren..nts of this document are applicable, together with additional requirements that are
Layord th2 scope of this document to define.

Thie volume contained within FIBC can be designated as Zone 20, in which case the
requirements of this document are applicable.

Solids containing residual solvent can result in a hazardous explosive atmosphere within
FIBC, possibly resulting in the volume being designated as Zone 1 or Zone 2; in which case
the requirements of this document are applicable.

Compliance with the requirements specified in this document does not necessarily ensure that
hazardous electrostatic discharges, for example cone discharges, will not be generated by the
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