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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROSTATICS -

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

Electrostatic classification of flexible intermediate bulk containers (FIBC)

9)

In

f

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization.comprisih
all national electrotechnical committees (IEC National Committees). The object of IEC is\to promqt
international co-operation on all questions concerning standardization in the electrical and eleetronic fields. [

9
e

(o]

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 ndn-

governmental organizations liaising with the IEC also participate in this preparation”IEC collaborates closel
with the International Organization for Standardization (ISO) in accordance with” conditions determined p
agreement between the two organizations.

y
y

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 p
interested IEC National Committees.

IEC Publications have the form of recommendations for internatienal 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 [fof.the way in which they are used or for ah
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publication
transparently to the maximum extent possible in their*national and regional publications. Any divergeng
between any IEC Publication and the corresponding.national or regional publication shall be clearly indicated|i
the latter.

IEC itself does not provide any attestation of‘conformity. Independent certification bodies provide conformit
assessment services and, in some areas, accéss to IEC marks of conformity. IEC is not responsible for ah
services carried out by independent certification bodies.

All users should ensure that they have-the latest edition of this publication.

y

No liability shall attach to IEC or its-directors, employees, servants or agents including individual experts apd
members of its technical commjttees and IEC National Committees for any personal injury, property damage [or
other damage of any naturewhatsoever, whether direct or indirect, or for costs (including legal fees) ahd
expenses arising out of thejpublication, use of, or reliance upon, this IEC Publication or any other IEC

Publications.

Attention is drawn to“the Normative references cited in this publication. Use of the referenced publications
indispensable for_the correct application of this publication.

is

Attention is drawn”to the possibility that some of the elements of this IEC Publication may be the subject|of

patent rightsSIEC shall not be held responsible for identifying any or all such patent rights.

ernational Standard IEC 61340-4-4 has been prepared by IEC technical committee 10[1:
Electrostatics, in cooperation with ISO subcommittee 3: Performance requirements and tests
means of packaging, packages and unit loads, of ISO technical committee 122: Packaging.

This second edition cancels and replaces the first edition, published in 2005, and constitutes
a technical revision.

The main changes with respect to the first edition are listed below:

Adoption of a type classification system for FIBC based on four types: A, B, C and D.

Guidance for safe use of FIBC in relation to hazardous areas and hazardous zones

defined in IEC 60079-10-1 and IEC 60079-10-2 is added.

Resistance to groundable points and electrical breakdown voltage measurements on FIBC

shall be measured at low humidity only.
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Requirements for labelling FIBC are changed to improve clarity and ease of recognition by
end users.

Classification, performance requirements and guidance for safe use of inner liners in
combination with FIBC are added.

An informative annex giving guidance on test methods for quality control and inspection
testing is added.

The text of this standard is based on the following documents:

\'4¢

This publication has been drafted in accordance with the ISO/IEC Directives,-Part 2.

Full information on the voting for the approval of this standard can be found in the report ¢on

ijee committee has decided that the contents of this publication will remain unchanged unlttil
|

[N Tal n " 4
DTS NePOTrT o votmg

101/346/FDIS 101/353/RVD

ting indicated in the above table.

list of all the parts in the IEC 61340 series, published under the general title Electrostatigs,
n be found on the IEC website.

stability date indicated on the IEC web site under. ‘hitp://webstore.iec.ch" in the da
ated to the specific publication. At this date, the publiéation will be

a

reconfirmed,

withdrawn,

replaced by a revised edition, or
amended.

that it contains colours.  which are considered to be useful for the corred
understanding of its contents. Users should therefore print this document using

Cc

PORTANT - The 'colour inside' logo on the cover page of this publication indicates

B .

lour 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

inevitable and can be a severe problem when FIBC are used in hazardous explosi

Fl i re
e
afmospheres.

A

A

el

A

it

C

th

dyst clouds or thin layers of powder, both of which can be ignited by electrostati¢,discharg

sglvents. In these industrial situations there is clearly a need to eliminate incendi

atfising from products within FIBC, e.g. cone dischdrges, from personnel or from equipme
uged near FIBC. Information on risks associated with cone discharges is given in Annex E.

sypplies and flammable gases that may present hazards if handled incorrectly, particularly
unqualified or inexperienced personnelxUsers of this standard are encouraged to carry o
proper risk assessments and pay due:regard to local regulations before undertaking any

hazardous explosive atmosphere can also be generated when using gases or volati

ectrostatic discharges.

does not include procedures for evaluating the specific risks of electrostatic discharg

AUTION: The test methods specified in this_standard involve the use of high voltage pow

le test procedures.

hazardous explosive atmosphere can be generated when handling fine powders that crezre
I

5 with any industrial equipment, a thorough risk assessment should always be conducted
before using FIBC in potentially hazardous situations. This part-of IEC 61340 describes
system of classification, test methods, performance and designh requirements and safe uj
procedures that can be used by manufacturers, specifiers\and end-users as part of a ri
agsessment of any FIBC intended for use within a hazardoeus’ explosive atmosphere. Howevg
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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 containersc(FIB(C)
bgetween 0,25 m3 and 3 m3 in volume, intended for use in hazardous explosive atmdspheres.
Tihe explosive atmosphere may be created by the contents in the FIBC or may exist outside
thie FIBC.

The requirements include:

—| classification and labelling of FIBC;

—| classification of inner liners;

— | specification of test methods for each type of FIBC and innerliner;
—| design and performance requirements for FIBC and innef/iners;

—| safe use of FIBC (including those with inner liners) within different zones defined fpr
explosion endangered environments, describedfor areas where combustible dusts are, pr
may be, present (IEC 60079-10-2), and for explosive gas atmospheres (IEC 60079-10-1);

—| procedures for type qualification and certification of FIBC, including the safe use of inngr
liners.

NQTE 1 Guidance on test methods that may be used for manufacturing quality control is given in Annex C.

Thhe requirements of this standard are“applicable to all types of FIBC and inner liners, test¢d
ag manufactured, prior to use and“intended for use in hazardous explosive atmospher{s:
Zones 1 and 2 (Groups IIA and.lIB only) and Zones 21 and 22 (see Annex D for classification
off hazardous areas and explosion groups). For some types of FIBC, the requirements of tHis
standard apply only to use.inhazardous explosive atmospheres with minimum ignition energy
off 0,14 mJ or greater and.where charging currents do not exceed 3,0 pA.

NQTE 2 0,14 mJ is theminimum ignition energy of a typical Group IIB gas or vapour. Although more sensitive
materials exist, 0,14_mJJis the lowest minimum ignition energy of any material that is likely to be present when
FIBC are emptied. 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 pe
expected in practice.

Cpmpliance with the requirements specified in this standard does not necessarily ensure that
hazardous electrostatic discharges, e.g. cone discharges, will not be generated by the
nients in FIBC. Information on the risks associated with cone discharges is given in Anngx

c
E.

Compliance with the requirements of this standard does not mitigate the need for full risk
assessment. For example, metal and other conductive powders and toner powders may
require additional precautions to prevent hazardous discharges from the powders.

NOTE 3 In the examples mentioned in the paragraph above, additional precautions may be necessary in the case
of metal or other conductive powder because if the powder is isolated and becomes charged, incendiary sparks
may occur, and in the case of toner powders, incendiary discharges may occur during rapid filling and emptying

operations. Future IEC/TS 60079-32 [1]7 gives guidance on additional precautions that may be necessary.

1 Figures in square brackets refer to the bibliography.
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Test methods included in this standard may be used in association with other performance
requirements, for example when a risk assessment has shown the minimum ignition energy of
concern is less than 0,14 mJ, charging currents are greater than 3,0 pA, or the ambient
conditions are outside of the range specified in this standard.

Compliance with the requirements specified in this standard does not necessarily ensure that
electric shocks to personnel will not occur from FIBC during normal use.

2

Normative references

F

TIe following referenced documents are indispensable for the application of this documer

r dated references, only the edition cited applies. For undated references, the latest editiq

off the referenced document (including any amendments) applies.
IHC 60079-10-1, Explosive atmospheres — Part 10-1: Classification of areas <>Explosive g
afmospheres

1=

C 60079-10-2, Explosive atmospheres — Part 10-2: Classification~of areas — Combustib

dist atmospheres

1=
JoJ

IB
re

1=
Sy

1B
m

IB
re

A
g4

C 60243-1:1998, Electric strength of insulating materials - Test methods — Part 1: Tests
wer frequencies

C 60243-2, Electric strength of insulating materials"~ Test methods — Part 2: Addition
quirements for tests using direct voltage

C 60417-5019:2006, Graphical symbols for use_en*equipment. Available at: <http://www.graphical-
mbols.info/equipment>"

C 61241-2-3, Electrical apparatus for,use in the presence of combustible dust — Part 2: T¢
ethods — Section 3: Method for determining minimum ignition energy of dust/air mixtures

sistivity of solid planar matetials used to avoid electrostatic charge accumulation
O 7000:2004, Graphieal'symbols for use on equipment — Index and synopsis

O 21898, Packaging — Flexible intermediate bulk containers (FIBCs) for non-dangero
ods

5TM E582, Standard test method for minimum ignition energy and quenching distance
seous:mixtures

—

n

HS

le

C 61340-2-3, Electrostatics ~«'Part 2-3: Methods of test for determining the resistance and

S

in
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ELECTROSTATIQUE -

Partie 4-4: Méthodes d'essai normalisées
pour des applications spécifiques —
Classification électrostatique des grands

A (G R\/S)
4%%%% ooy

AVANT-PROPOS

1)|] La Commission Electrotechnique Internationale (CEl) est une organisation mondiale, de/ normalisatipn
composée de l'ensemble des comités électrotechniques nationaux (Comités nationaux de\la CEIl). La CEl| a
pour objet de favoriser la coopération internationale pour toutes les questions de normalisation dans les
domaines de I'électricité et de I'électronique. A cet effet, la CEl — entre autres activités — publie des Normgs
internationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessibles pu
public (PAS) et des Guides (ci-aprés dénommés "Publication(s) de la CEI"). Leur~élaboration est confiée a des
comités d'études, aux travaux desquels tout Comité national intéressé par lel'sujet traité peut participer. Les
organisations internationales, gouvernementales et non gouvernementales, ‘en liaison avec la CEl, participgnt
également aux travaux. La CEIl collabore étroitement avec I'Organisation internationale de Normalisation (1S(
selon des conditions fixées par accord entre les deux organisations.

—

2)| Les décisions ou accords officiels de la CEl concernant les questionds techniques représentent, dans la mesyre
du possible, un accord international sur les sujets étudiés, étant doriné que les Comités nationaux de la GEI
intéressés sont représentés dans chaque comité d’études.

3)| Les Publications de la CEIl se présentent sous la forme de\fecommandations internationales et sont agréégs
comme telles par les Comités nationaux de la CEl. Tous-les efforts raisonnables sont entrepris afin que la GEI
s'assure de I'exactitude du contenu technique de ses_publications; la CEl ne peut pas étre tenue responsaljle
de I'éventuelle mauvaise utilisation ou interprétation quiven est faite par un quelconque utilisateur final.

4)| Dans le but d'encourager l'uniformité internationale,\les Comités nationaux de la CEIl s'engagent, dans toute|la
mesure possible, a appliquer de fagon transpatente les Publications de la CEIl dans leurs publicatiops
nationales et régionales. Toutes divergencés» entre toutes Publications de la CEIl et toutes publications
nationales ou régionales correspondantes deivent étre indiquées en termes clairs dans ces derniéres.

5)| La CEI elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendants
fournissent des services d'évaluation de conformité et, dans certains secteurs, accedent aux marques fe
conformité de la CEIl. La CEIl n'%st responsable d'aucun des services effectués par les organismes fe
certification indépendants.

6)| Tous les utilisateurs doivent-stassurer qu'ils sont en possession de la derniére édition de cette publication.

7)| Aucune responsabilité ne doit étre imputée a la CEl, a ses administrateurs, employés, auxiliaires pu
mandataires, y compris, ses experts particuliers et les membres de ses comités d'études et des Comitgs
nationaux de la CEl\pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout aufre
dommage de quelque nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais
de justice) et les“dépenses découlant de la publication ou de l'utilisation de cette Publication de la CEIl ou fe
toute autre Publication de la CEl, ou au crédit qui lui est accordé.

8)| L'attention\est attirée sur les références normatives citées dans cette publication. L'utilisation de publicatiohs
référencées est obligatoire pour une application correcte de la présente publication.

9)| L’attention est attirée sur le fait que certains des éléments de la présente Publication de la CEIl peuvent fa|re
I'ebjet de droits de brevet. La CEl ne saurait étre tenue pour responsable de ne pas avoir identifié de tels drojts
de hrevets et de ne pas avoir signalé leur existence

La Norme internationale CEl 61340-4-4 a été établie par le comité d'études 101 de la CEl:
Electrostatique, en collaboration avec le sous-comité 3 de I'ISO: Exigences d'aptitude a
I'emploi et méthodes d'essais des procédés d'emballages, des emballages et des charges
unitaires, du comité d'études 122 de I'lSO: Emballages.

Cette seconde édition annule et remplace la premiere édition, publiée en 2005, et elle en
constitue une révision technique.

Les principales modifications par rapport a la premiére édition sont énumérées ci-dessous:

a) Adoption du systeme de classification des GRVS basé sur quatre types: A, B, C et D.
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b) Des conseils sont ajoutés pour l'utilisation sire de GRVS par rapport aux secteurs
dangereux et des zones dangereuses définies dans la CEI 60079-10-1 et IEC 60079-10-2.

c) La résistance aux points de mise a la terre et des mesures de tension de claquage
électrique sur GRVS sera mesurée seulement lors de faible a I'humidité.

d) Les exigences pour étiqueter les GRVS sont changées pour améliorer la clarté et la
facilité de reconnaissance par les utilisateurs finaux.

e) La classification, des exigences de performance et des conseils pour I'utilisation sdre de
pochettes intérieures en association avec les GRVS sont ajoutés.

f) —Hre—annexe—informativedennant-des—conseilssurdes—méthodes—dessaipourte—econtrdle
qualité et les essais d'inspection est ajoutée.

Le¢ texte de cette Norme internationale est issu des documents suivants:

FDIS Rapport de vote
101/346/FDIS 101/353/RVD
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Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant

outi a I'approbation de cette norme.

btte publication a été rédigée selon les Directives ISO/CEI, Partie 2.

ectrostatique, peut étre trouvée sur le site web de la CEI.

Le comité a décidé que le contenu de cette publication ne sera pas modifié avant la date de

abilité indiquée sur le site web de la CEIl sous "http://webstore.iec.ch” dans les donné
latives a la publication recherchée. A cette*date, la publication sera

reconduite,

supprimée,

remplacée par une édition révisée, ou

amendée.

ne liste des autres parties de la série CEI 61340, publiées sous le titre génénal
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PORTANT - Le logo "colour inside" qui se trouve sur la page de couverture de cett

publication indique’ qu'elle contient des couleurs qui sont considérées comme utiles

une bonne compréhension de son contenu. Les utilisateurs devraient, par conséquent],

primer cette.publication en utilisant une imprimante couleur.
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