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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)

Thi

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compr
Il national electrotechnical committees (IEC National Committees). The object of IEE€ ‘s to pro
ternational co-operation on all questions concerning standardization in the electrical and¢glectronic field
his end and in addition to other activities, IEC publishes International Standards, TeghniCal Specificaf]
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter,'referred to as

ublication(s)"). Their preparation is entrusted to technical committees; any IEC National Committee interg

the subject dealt with may participate in this preparatory work. Internatignal, governmental and

overnmental organizations liaising with the IEC also participate in this prepanation. IEC collaborates cl
ith the International Organization for Standardization (ISO) in accordance_with conditions determine|
greement between the two organizations.

Q = Tt = Q

onsensus of opinion on the relevant subjects since each technical{gommittee has representation fro

g
Tlhe formal decisions or agreements of IEC on technical matters express,as nearly as possible, an internat
qg
interested IEC National Committees.

IEC Publications have the form of recommendations for interhational use and are accepted by IEC Natf]
Gommittees in that sense. While all reasonable efforts are¢made to ensure that the technical content of
Hublications is accurate, IEC cannot be held responsibfe for the way in which they are used or for
misinterpretation by any end user.

Ip order to promote international uniformity, IEC Natienal Committees undertake to apply IEC Publica
tfansparently to the maximum extent possible inZtheir national and regional publications. Any diverg
Hetween any IEC Publication and the corresponding national or regional publication shall be clearly indicat
the latter.

IEC itself does not provide any attestation/of conformity. Independent certification bodies provide confo
gssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible fof
ervices carried out by independent ceftification bodies.

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

S

A

No liability shall attach to IE€-or its directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property dama
dther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
gxpenses arising out_0f\the publication, use of, or reliance upon, this IEC Publication or any other|
Rublications.

A
i

ttention is drawn te’the Normative references cited in this publication. Use of the referenced publicatio
indispensable_ferithe correct application of this publication.

Attention isTdrawn to the possibility that some of the elements of this IEC Publication may be the subj¢
pgatent rights? IEC shall not be held responsible for identifying any or all such patent rights.
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made to the 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 61340-4-4 has been prepared by IEC technical committee 101:
Electrostatics.

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

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

a) in light of experimental evidence, the maximum resistance to ground limit for Type C FIBC,
And corresponding resistance limits for inner liners used In lType C FIBC hasbeen
ncreased from 1,0 x 107 Qto 1,0 x 108 Q;

b) the classification of Type L1 inner liners has been revised and extended to include Tlype
| 1C inner liners made from multi-layer materials with a conductive internal layer;

c) p labelling requirement to include a reference to IEC TS 60079-32-1 for guidance on
parthing has been added.

Theltext of this International Standard is based on the following documéents:

FDIS Report on voting
101/546/FDIS 101/555/RVD

Fulllinformation on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

Thig document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A ligt of all parts in the IEC 61340 series, published under the general title Electrostatics, [can
be found on the IEC website.

The| committee has decided that the contents of this document will remain unchanged until the
stahility date indicated on the IEC.website under "http://webstore.iec.ch" in the data related to
the ppecific document. At this date, the document will be
e feconfirmed,

e Wwithdrawn,

e feplaced by a revised edition, or

e amended.

IMPIORTANT — 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.



https://iecnorm.com/api/?name=5ab866232f6d9aa96c52a1302c6d9cf6

IEC

61340-4-4:2018 RLV © |IEC 2018 -7-

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

ine\
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clouds or thin layers of powder, both of which can be ignited by electrostaticrdischar

A hazardous explosive atmosphere can also be generated when using gases or vol
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ents. In these industrial situations, there is clearly a need to eliminate incen
trostatic discharges.

with any industrial equipment, a thorough risk assessment should always be condu

em of classification, test methods, performance and design requirements and safe
edures that can be used by manufacturers, specifiersiand end-users as part of a
bssment of any FIBC intended for use within a hazardous explosive atmosphere. Howe

ex E.

er supplies and flammable gases.\that may present hazards if handled incorre

parficularly by unqualified or inexperienced personnel. Users of this document

enc
befq

pburaged to carry out proper riskiassessments and pay due regard to local regulat
re undertaking any of the testprocedures.

hzardous explosive atmosphere can be generated when handling fine powders)that crIate

re using FIBC in potentially hazardous situations. This party of IEC 61340 describe

bes not include procedures for evaluating the specific risks of electrostatic dischar
ng from products within FIBC, for example cong discharges, from personnel or f
eqtr{lpment used near FIBC. Information on risks_associated with cone discharges is give
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JTION: The test methods specified . ii“this document involve the use of high voltage
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ELECTROSTATICS -

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

018

Electrostatic classification of flexible intermediate bulk containers (FIBC)

1

Scope

This
bety
The
outq

The

NOT

The
as
Zon

part of IEC 61340 specifies requirements for flexible intermediate bulk containers(El
veen 0,25 m3 and 3 m3 in volume, intended for use in hazardous explosive atmosphe

ide the FIBC.

requirements include:

classification and labelling of FIBC;
Classification of inner liners;

bockets;

safe use of FIBC (including those with inner linefrs) within different zones defined

10-1);
iners.
requirements of this document-are applicable to all types of FIBC and inner liners, te

manufactured, prior to usevand intended for use in hazardous explosive atmosphe
es 1 and 2 (Groups IlIA-and IIB only) and Zones 21 and 22 (see Annex D for classific

FE 1 Guidance on test methods that-may€an be used for manufacturing quality control is given in Annex §.

EC)

res.

explosive atmosphere-may can be created by the contents in the FIBC or-may tan gxist

specification of test methods for each type of FIBC, inner-liner, labels and docunpent

Hesign and performance requirements for FIBC, inner liners, labels and document pockets;

for

bxplosion endangered environments, described-for areas where combustible dusts arg, or
fray can be, present (IEC 60079-10-2), and:for explosive gas atmospheres (IEC 60079-

brocedures for type qualification and certification of FIBC, including the safe use of inner

sted
es:
ion

of hazardous areas and explosion groups). For some types of FIBC, the requirements of |this

doc
ene

NOT]
atmd
matg
foun
reprq

liment apply only.to. use in hazardous explosive atmospheres with minimum ign
rgy of 0,14 mJ or greater and where charging currents do not exceed 3,0 pA.

sphere. Although more sensitive materials exist, 0,14 mJ is the lowest minimum ignition energy of
rial that,is likely to be present when FIBC are emptied. 3,0 pA is the highest charging current likely
I in _cemmon industrial processes. This combination of minimum ignition energy and charging cu
sents the most severe conditions that might be expected in practice.

FIB

L 1l <l

on

FE 2 0,14 mJSsithe represents a realistic minimum ignition energy-ef for a-typieal Group IIB gas or vagpour

any
b be
rrent

-y 4 Ll P - o 4 L o 2 o0 : o 4 0. o 2 a0
w diT TIUL IIUIIIIGIIy UoTU 11T LUTIT U Ul LVUTIC AV, 1T T TPV diT UoTU 11T L UTIT U Ul LUITIT 4V,

the

requirements of this document are applicable, together with additional requirements that are
beyond the scope of this document to define.

The 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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contents in FIBC. Information on the risks associated with cone discharges is given in
Annex E.

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

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

and emptying operations. IEC TS 60079-32-1 [1]1 gives guidance on additional precautions that-may can be
necessary.

Test methods included in this document—may can be used in association with” ofher
performance requirements, for example when a risk assessment has shown the mininfum
ignition energy of concern is less than 0,14 mJ, charging currents are greater than 3,0 uA, or
the @mbient conditions are outside of the range specified in this document.

Compliance with the requirements specified in this document does not neeessarily ensure that
elegtric shocks to personnel will not occur from FIBC during normal use:

2 |Normative references

The| following documents are referred to in the text in such a way that some or all of their
conient constitutes requirements of this document. For-dated references, only the edil;ion
citefl applies. For undated references, the latest edition*of the referenced document (including
anylamendments) applies.

IEC|60079-10-1, Explosive atmospheres — Bart 10-1: Classification of areas — Explosive |gas
atmpspheres

IEC|60079-10-2, Explosive atmospherés — Part 10-2: Classification of areas —Gombustible
Expjosive dust atmospheres

IEC|60243-1:4998 2013, Electric strength of insulating materials — Test methods — Pant 1:
Tests at power frequencies

IEC|60243-2, Electric\strength of insulating materials — Test methods — Part 2: Additipnal
reqliirements for teésts using direct voltage

IEC|60417-58049:2006, Graphical symbols for use on equipment (available | at:
http[//www:graphical-symbols.info/equipment)

E
m

(D)
)]
S
5
N
aw

0

D

]
T~
N
)
(0]
LN

®
3

IEC 61340-2-3, Electrostatics — Part 2-3: Methods of test for determining the resistance and
resistivity of solid-planar materials used to avoid electrostatic charge accumulation

ISO/IEC 80079-20-2, Explosive atmospheres — Part 20-2: Material characteristics -
Combustible dusts test methods

ISO 7000:2004, Graphical symbols for use on equipment —Index—and-synropsis Registered
symbols (available at: http://www.graphical-symbols.info/equipment)

1 Numbers in square brackets refer to the Bibliography.
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ISO 21898, Packaging — Flexible intermediate bulk containers (FIBCs) for non-dangerous
goods

ASTM Eb582, Standard test method for minimum ignition energy and quenching distance in
gaseous mixtures

3 Terms and definitions

IEC

ISOland IEC maintain terminological databases for use in standardization at the(foHowing
addfesses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.1
multi-layer material
material comprised of more than one layer, the combination (ef ‘which can be formed by
coektrusion, coating, laminating or any other process that( permanently bonds all layers
toge¢ther

3.2
quenching
effelct of solid objects acting as heat sinks in close proximity to gas

3.3
critjcal quenching distance
maximum separation distance between.opposing electrodes below which quenching prevénts
ignition at a specified energy

Note| 1 to entry: For ignitions to take ptace, the gap between electrodes-should—be is greater than the crjtical
querjching distance.

3.4
flammable substance
subgtance in the form™of gas, vapour, liquid, solid, or mixture of these, capable of propagajting
combustion when subjected to an ignition source

3.5
explosiveatmosphere
mixfure (With air, under atmospheric conditions, of flammable substances in the form of gasges,
vapputs, mists or dusts in which, after ignition has occurred, combustion spreads to the entire

unbkurred-mbdure

3.6
hazardous explosive atmosphere
explosive atmosphere present in such quantities that precautions against ignition are required

3.7

minimum ignition energy

MIE

least electrical energy of a purely capacitive spark (i.e. no added inductance) required to
ignite a dust, gas or vapour
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3.8

charging current
quantity of charge per unit time flowing into FIBC

3.9

cone discharge
electrostatic discharge running outwards across the surface from the top of highly charged,
insulating powder heaps in large containers

3.10

brush-discharge

eledtrostatic discharge from a non-conductive, solid or liquid surface

3.1

spark
elegtrostatic discharge from an electrically isolated conductive object or surface

3.12
propagating brush discharge
ly energetic discharge from an insulating sheet, layer or coating-on a conductive surface,
or a material of high resistivity and high breakdown voltage with the two surfaces hi
chafged to opposite polarity

high

3.13

inn

liner
integral or removable container which fits into the.FIBC

3.1

surface resistivity
resiptivity equivalent to the surface resistance of a square area of material having electrg
at tyvo opposite sides

3.1

voliime resistivity

res
the

3.1
typ

testing used to-determine the type of FIBC as specified in 4.1 and to demonstrate that F
megt the requirements of Clause 7

3.1

quatity-centrol-testing

1

r liner

iptivity equivalent to the_yolume resistance of a cube of material with unit length, ha
electrodes at two opposite surfaces

1 qualification testing

hhly

des |

ing |

IBC

testing designed to provide manufacturers and users with information that demonstrates all
FIBC produced and delivered are substantially the same as the sample FIBC used to qualify

the

FIBC design

3.18

groundable point
point on FIBC designated by the manufacturer as a location to attach a grounding or earth
bonding cable or other means of earthing FIBC
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4 Classification

4.1 Classification for FIBC
4.1.1 Principles of classification-for FIBC

FIBC are classified according to one of four types: Type A, Type B, Type C and Type D. The
types are defined by the construction of the FIBC, the nature of their intended operation and
associated performance requirements.

An ind =Tl BC mac o 0Re-S o-type—forse W IBC
canpot shall not be simultaneously classified as both Type B and Type D, or as both Tyde B
and|Type C, or as Type CD.

412 Type A

Type A FIBC are made from fabric or plastic sheet without any measures against the build up
of static electricity. Any FIBC that does not meet the requirements spedified in Clause 7, or
whi¢h has not been tested against the requirements is classified as Type'A.

413 Type B

Type B FIBC are made from fabric or plastic sheet designed”to prevent the occurrencé of
sparks and propagating brush discharges.

Conductive materials, as used in the manufacture @f\F'ype C FIBC for example, shall nof be
usefl in the manufacture of Type B FIBC.

NOTE Type B FIBC are not normally connected to earth. Conductive material that is not connected to ¢arth
creajes a risk of incendiary sparks.

414 TypeC

Type C FIBC are made from conductive fabric or plastic sheet, or interwoven with condugtive
threfads or filaments and designed to prevent the occurrence of incendiary sparks, brush
disaharges and propagating brush discharges. Type C FIBC are designed to be connectef to
earfh—during before the commencement of filling and emptying operations and remain
conhected to earth during these operations.

415 Type D
Type D FIBC_ are made from static protective fabric designed to prevent the occurrencg of

incgndiary spatks, brush discharges and propagating brush discharges, without the need fpr a
conpection:from the FIBC to earth.

4.2 | “\Principles of classification and requirements for inner liners

4.21 Components of inner liners

Materials used for inner liners can be single layer, or multi-layered materials. In the latter
case, the layers are typically permanently bonded together. Examples of FIBC with a single
layer inner liner and with a multi-layer inner liner are shown in Figure 1.

For the purposes of this document, and for both single layer inner liners and multi-layer inner
liners, the outside surface of the inner liner is the surface that physically contacts the FIBC,
and the inside surface of the inner liner is the surface that physically contacts the product with
which the FIBC is filled.

In Figure 1, the multi-layer inner liner is shown as comprising of three layers. In practice,
more than three layers can be used. For the purposes of this document, an internal layer is
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any layer of a multi-layer liner that does not physically contact either the FIBC or the product
with which the FIBC is filled.

The electrical properties of the outside surface of a single layer or multi-layer inner liner can
be the same as the inside surface, or they can be different. For example, one of the surfaces
can be treated with a topical finish to reduce surface resistivity.

With multi-layer inner liners, there are many possible combinations of layers with similar or
different electrical properties.

Notpvithstanding the many possible combinations of materials for inner Tiners, for the purpdses
of this document it is the electrical properties of the outside surface and inside sur of
inngr liners that are of interest, together with the presence of any conductive internane\//er

or—®
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IBC C) inside surface of multi-layer inner liner
utside surfac ingle layer inner liner external layer of multi-layer inner liner

side surf single layer inner liner internal layer of multi-layer inner liner

utside@e of multi-layer inner liner external layer of multi-layer inner liner
NOTE r iltustrative purposes, the layers of the multi-layer inner liner are shown separated. In practice, they are
typica\ rmanently bonded together.

Figure 1 — Examples of inner liners in FIBC

O = 0O T
@ N OO O
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4.2.2 Surface resistivity measurements for inner liners

Surface resistivity shall be measured according to IEC 61340-2-3. A minimum of ten
measurements shall be made at points evenly distributed over the inner liner surface. All
measurements shall be within the limits specified for the type of inner liner being tested.

4.2.3 Breakdown voltage measurements for inner liners

Breakdown voltage shall be measured according to 9.2 under the conditions specified in 8.2.
The measured breakdown voltage is highly dependent on the thickness of the insulating
material and its electrical resistivity. As even minor changes can affect the breakdown voltage,
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the result only applies to the configuration of liner tested (including the thickness of the
individual layers for co-extruded liners, in addition to the overall thickness).

When measuring breakdown voltage between an insulating layer and an internal conductive
layer, a means of making electrical contact with the conductive layer is required. If an
electrical connection is present, for example the earth bonding point on a finished liner, this
can be used. When measuring films without earth bonding points, electrical contact with the
conductive layer can be made using a staple inserted through the film, or by partially
removing the insulating layer from an area at least 100 mm from the edge of the area where
the electrode will be applied to the insulating layer. In the latter cases, either at least two

stap
eled
bety

trical connection to the conductive layer can be checked by measuring the resist;

veen staples or exposed conductive areas.

t

hat
nce

L = e e e
Type C FIBC, the conductive layer shall be securely bonded to earth- The thickness offthe
isylatinglayersshall-belessthar700wm—and-the breakdownveltage-measured-betweeran
eledtrode placed on each surface in turn-and the conductive layer shall be less than 4[kV,
) I ’ o | o fied in8.2.
NOT] Iln order to avoid-incendiarvy brush discharae the thickness of anviaxnosed insulating lavers in contactlwith
NOTE In-orderto-aveid-incendiary-brush-dischargethe-thickness-of-any*exposed-insulatinglayers-in-contactiwith
; o . £ 700w,

4.2.4 Type L1

Type L1 inner liners are made from materials, with surface resistivity on at least one surface
lesq than or equal to 1,0 x-407 108 Q (see Annex F), measured under the conditions spec(l;‘ied
in 8{2. Type L1 shall not include internal cenductive layers; such inner liners are classified as
Typge L1C (see 4.2.5). Type L1 inner liners may be used in Type C FIBC.

H-the materialis—multi-layered,—or If the material has one surface with surface resist|vity

greater than 1,0 x 1012 Q, the "breakdown voltage through the material shall be less than

4 k

For{uitous contact betwgén the inner liner and the inside of the FIBC cannot be relied upo
Lire proper earthifgiof the inner liner. Therefore, the surface with resistivity less than

ens
1,0

con
stro
mai

The

, measured according to.9-2"under the conditions specified in 8.2.

x 108 Q shall be\sécurely connected to the earth bonding system of the FIBC via spe
hections. The _connections to the earth bonding system of the FIBC shall be sufficig
hg to withstand the stresses present during filling, transport and emptying operations
htain electrical continuity.

total-thickness of any layer(s) with surface resistivity greater than 1,0 x 10'2 Q on

insi

n to
Cific
ntly
and

the

eN(product side) of the inner liner material shall be less than 700 um

Permissible configurations and requirements for Type L1 inner liners are summarized in

Tab

le 1.
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Table 1 — Permissible configurations and requirements for Type L1 inner liners
(without conductive internal layers)

Parameters
Configuration Resistivity of Resistivity of Breakdown voltage Thickness
inside surface outside surface
Ve d
P Po
No measurement .
+ 8 + 8
1 p, < 1,0 x-468710° Q Po £ 1,0 x10710° Q required No limit
2A p, < 1,0 x107 108 Q Po<1,0x1012Q No ”:eas.‘”ime”t No limit
No measurement .
12 7 8
2B p<1,0x10°Q Po 1,0 x40710° Q required No limit
3 p, < 1,0 x-407 108 Q po>10x10"20 Vg <4 kV NG.-limit
4 p,>1,0x10"20 Po < 1,0 X467 108 O Vg <4 kV d <700 um
All flayers with surface resistivity less than 1,0 x 108 Q shall be securely bonded toceatth when installed in
FIgC.
425 Type L1C
Typge L1C inner liners are made from multi-layered matekials with an internal layer of surf
resiptivity less than or equal to 1,0 x 108 Q (see Annex<F). Type L1C inner liners may be u
in Tlype C FIBC.

The| breakdown voltage between any surface with resistivity greater than 1,0 x 102 Q and

con
con

The
insi

All
ear

bongding system of thexFIBC shall be sufficiently strong to withstand the stresses pre;s
during filling, transportand emptying operations and maintain electrical continuity.

Eve

resiptivity 1ds$ than 1,0 x 108 Q, fortuitous contact between the inner liner and the insid
the [FIBGC-€annot be relied upon to ensure proper earthing of the inner liner, and specific e
bonding eonnections are still required.

Huctive internal layer shall be less thran 4 kV, measured according to 9.2 under
Hitions specified in 8.2.

total thickness of any layer(s). With surface resistivity greater than 1,0 x 102 Q on
e (product side) of the inner Titrer material shall be less than 700 um.

ayers with surface redjstivity less than 1,0 x 108 Q shall be securely connected to
h bonding system ©f the FIBC via specific connections. The connections to the e

if the sgrface of the inner liner in contact with the inside of the FIBC has a surf

ace
sed

the
the

the

the
arth
sent

ace
b of
arth

v

Permissible configurations and requirements for Type L1C inner liners are summarized in

Tab

le 2.
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Table 2 — Permissible configurations and requirements for Type L1C
inner liners (with conductive internal layers?)

018

Parameters
Configuration Resistivity of Resistivity of Breakdown voltage Thickness
inside surface outside surface
Ve d
P Po
1 p,<1,0x10'20 Po<1,0x10'20 No measurement required No limit
2 p,<1,0x10"20Q Po>1,0x10"20 Vg < 4 kP No limit
3 p,>1,0x10"20Q Po < 1,0x10'2 0 Vg <4 kVP d < 700um
4 p,>1,0x10"20 Po>1,0x10'20 Vg <4 kVP d K700 um

All layers with surface resistivity less than 1,0 x 108 Q shall be securely bonded to earth Wwhen installed
in FIBC.

Breakdown voltage is measured between the surface with resistivity > 1,0 x 10}&4 @"and the conductive
internal layer.

4.2
Typ
bety
spe

HF

6 Type L2

e L2 inner liners are made from materials with surface*resistivity on at least one surtf
veen 1,0 x 109 Q and 1,0 x 1012 Q (see Annex’ F), measured under the condit
cified in 8.3. Type L2 inner liners may be used jnType B, Type C and Type D FIBC.

ace
ons

Mat|
Typ

IfT
the

The
con
tot
pres

H-th

greater than 10 x 1012 Q, the breakdown voltage through the material shall be less than 4

med

brials with surface resistivity less than“1,0 x 108 Q shall not be used in any layer wi
e L2 inner liners.

pe L2 inner liners are used imhFype C FIBC, fortuitous contact between the inner liner
inside of the FIBC cannatibe relied upon to ensure proper earthing of the inner li
refore, the surface withrresistivity between 1,0 x 109 Q and 1,0 x 1012 O shall be secu
hected to the earth bonding system of the FIBC via specific connections. The connect
e earth bonding sysStem of the FIBC shall be sufficiently strong to withstand the streg
ent during filling( transport and emptying operations and maintain electrical continuity.

re—materighis—multi-layered,—or If the material has one surface with surface resist

sured-according to 9.1 under the conditions specified in 8.2.

thin

and
ner.
rely
ons
ses

vity
kV,

The

thickness of any layer with surface resistivity greater than 1,0 x 1072 Q on the in

side

(product side) of the inner liner material shall be less than 700 um.

Permissible configurations and requirements for Type L2 inner liners are summarized in

Tab

le 3.
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Table 3 — Permissible configurations and requirements

for Type L2 inner liners

Parameters
Configuration Resistivity of Resistivity of Breakdown Thickness
inside surface outside surface voltage d
P Po Vs
No
1 1,0x10°Q<p <1,0x102Q | 1,0x10°Q<py<1,0x10'2Q | measurement | No limit
required
2 TUX T0%TI<p, < T,UX 10T Po> T.UX 0T Vs < &RV No it
3 p,>1,0x10'20Q 1,0x10°Q <p,<1,0x10'2Q Vg <4 kv@ d-<"700 pm

a8 Hreakdown voltage less than 4 kV cannot always be achieved if the thickness of the layer\with resis}ivity
dreater than 1,0 x 102 O exceeds 20 um.

4.2.7 Type L3
Type L3 inner liners are made from materials with surfaceresistivity of greater than

1,0|x 1012 O, measured under the conditions specified in 8.2.,Type L3 inner liners may be
usefl in Type B FIBC.

Materials with surface resistivity less than 1,0 x 108 € shall not be used in any layer within
Typg L3 inner liners.

The| breakdown voltage through the material shall be less than 4 kV, measured according to
9.1 under the conditions specified in 8.2.

Permissible configurations and requirements for Type L3 inner liners are summarized in
Tabje 4.

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

Parameters
Cpnfiguration _Re_sistivity of Res_istivity of Breakdown Thickmhess
inside surface outside surface voltage d
P Po Vs
1 p,>1.0x10"2Q po>1.0x10"2 0 Vg <4 kV No lipit

4.3 Combination of FIBC and inner liners

Whemmmertimers—are used 1 F1BC, the mmer timers and Fi8C shatttomply separatety with
their respective requirements, i.e. 4.2 for inner liners and Clause 7 for FIBC, and shall comply
with all requirements specified for the combination, including the earthing requirements for
Type C FIBC/Type L1/L1C/L2 inner liner combinations and ignition testing requirements for
Type D FIBC/Type L2 inner liner combinations. The inclusion of an inner liner in FIBC does
not change the type classification of the FIBC. For example, Type A FIBC with Type L1 inner
liners are still Type A FIBC and are subject to all the restrictions on use of Type A FIBC.

The requirements for breakdown voltage for FIBC and inner liners shall be applied separately.
For Type B, Type C and Type D FIBC with inner liners for which there is a breakdown voltage
requirement, two sets of breakdown voltage measurement shall be required: one set on the
FIBC material and one set on the inner liner material. For example, if a Type B FIBC is fitted
with a Type L3 inner liner, the breakdown voltage of the FIBC material shall be measured on
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its own and shall be less than 6 kV, and a separate breakdown voltage measurement shall be

mad

e on the inner liner material and it shall be less than 4 kV.

5 Safe use of FIBC

The requirements and specifications that FIBC—must shall meet and the ways in which they
are used depend on the nature and sensitivity of any explosive atmosphere present during
filling and emptying. The final goal for the construction of FIBC is to exclude incendiary
discharges from the FIBC fabric during their intended use. FIBC constructed in compliance
the requirements specified in this document do not necessarily ensure that hazardous

with

eleg

confuctive products, will not be generated by the contents in FIBC. Information on_the'r
asspciated with cone discharges is given in Annex E.

The
brug
thus
The

trostatic discharges, for example cone discharges or spark discharges from chan

igniting ability of electrostatic discharges, i.e. sparks, brush discharges @and propaga

ged

sks

ing

h discharges, is different for each type of discharge. The necessity of their exclusion jand
the requirements and specifications for FIBC depend on the intended use of the FIBC.

conditions in which each type of FIBC shall be used is shown in Table 5.

Table 5 — Use of different types of FIBC

Bulk product in FIBC Surroundings
Gas zones 1-2P
Non-flammable Dust zones’21:22P (explosion groups IIA/IIB)P
MIE of dust® atmosphere 1000 mJ >ME > 3 mJ)? or
P ( mJ 2 >3 mJ) dust zones 21-22°
(MIE < 3 mJ)?
MIE > 1 000 mJ A,B,C,D B,C,D C,D¢
1000 mJ > MIE >3 mJ B,C,D B,C,.D C,D¢
MIE < 3 mJ¢ C.,D Cc.D c,De

NOTE Additional precautions are usually necessary when a flammable gas or vapour atmosphere is present
inside the FIBC, e.g. in the case of solvent.wet powders.

NOTE Non-flammable atmosphere includes dusts having MIE > 1 000 mJ.

o
[ds)

a
0

easured in accordance with-#EC-61241-2-3 ISO/IEC 80079-20-2, capacitive discharge circuit (no added

ductance).
ee Annex D for explanation of hazardous areas, zones and explosion groups.
se of Type D shall belimited to explosion groups IIA/IIB with MIE = 0,14 mJ.

ee Annex E for.explanation of the 3 mJ limit in relation to cone discharges.

The
line

ability to safely use FIBC in hazardous explosive atmospheres may change if an in
Fislinstalled in the FIBC. Combinations of FIBC and inner liner that can be used safe

haz

raous explosive atmospneres dre snown In Table ©. In addituon 10 the Ssepa

ner
y in
ate

requirements for FIBC and inner liners, there are requirements that certain combinations of
FIBC and inner liner shall meet. These requirements are also shown in Table 6.
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Table 6 — Inner liners and FIBC: combinations that are permissible

and not permissible in hazardous explosive atmospheres

Inner liner
FIBC
Type L1 Type L1C Type L2 Type L3
Type B Not permissible Not permissible Permissible Permissible
Type C Permissible? Permissible® Permissible® Not permissible
Type D Not permissible Not permissible Permissibled Not permissible

Additional Precautions:

TypH§
Line

a

Q0O - »wO 4 oQ -

A FIBC shall not be used in hazardous explosive atmospheres, irrespective of the type of liner used.
s shall not be removed from emptied FIBC in hazardous explosive atmospheres.

o ensure the inner liner is properly earthed, the resistance from at least one side of the inner liner td
roundable points on the FIBC shall be less than 1,0 x-407 108 Q, measured according(to ‘9.4 unde
onditions specified in 8.2.

o ensure the inner liner is properly earthed, the resistance from any conductive layer of the inner liner t
roundable points on the FIBC shall be less than 1,0 x 108 Q, measured according_toV9.4 under the condi
pecified in 8.2.

o ensure the inner liner is properly earthed, the resistance from any dissipative layer of the inner liner t
roundable points on the FIBC shall be less than 1,0 x 102 Q, measured a€eording to 9.4 under the condi
pecified in 8.2.

ombination of FIBC and liner shall meet the requirements of 7.3.2 testéd under the conditions specified in

the
the

the
ions

the
ions

Isol
atta
ope
con

In &
obje
haz
tob

Pre
wat

FIB
med

hted conductive objects (e.g. tools, bolts, clips;>ete-)—should shall not be stored
ched to, or even temporarily placed on any type of FIBC during filling and empt
rations. Even with Type C FIBC, the rough“nature of some FIBC materials may pre

ccordance with general safety guidance (see IEC TS 60079-32-1 [1]), all condud
cts, including personnel, Typg,C FIBC and any conductive contents of FIBC, with
ardous explosive atmosphere,~shall be properly earthed. Type D FIBC are not conside
e conductive objects and.aré not required to be earthed.

cautions should be taken to prevent the contamination of any FIBC with substances (|
br, rust, oil, grease~etc:) that might create an ignition hazard or impair charge dissipati

Labelling

on,
ing
ent

Huctive objects placed on the FIBC from contacting the conductive elements in the fapric
of the FIBC, in which case the conductive 9bjéct will remain isolated from earth.

tive
n a
red

e.g.

l by

C for_which claims of compliance with this document are made, shall be durably marke
ns of ‘a permanently attached label, or other means, with at least the following informa

rion:

a)

ne number of this document, I.e. [EC b154U-4-4]

b) the type of FIBC, i.e. Type B, Type C or Type D (the type designation shall be emphasized

so that it is easily readable at a glance);

NOTE  Type A FIBC are not required to be labelled.
c) the symbol ISO 7000-2415:2004-01 on Type B, Type C and Type D to indicate protection

d)

from static electricity;
for Type B, the phrase "permitted in dust zones 21-22 with MIE > 3 mJ";

e) for Type C, the phrase "permitted in dust zones 21-22 and gas zones 1-2 (explosion

groups IIA/lIB)";

f) for Type D the phrase "permitted in dust zones 21-22 and gas zones 1-2 (explosion

groups IIA/IIB with MIE > 0,14 mJ) and where charging currents < 3 uA";
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g) for Type C the phrase "FIBC shall be properly earthed according to manufacturer’s
instructions";

h) for Type D, the phrase "FIBC does not require earthing";

i) for Type B, Type C and Type D the phrase "electrical properties may be affected by
general usage, contamination and reconditioning";

j) for Type B, Type C and Type D the phrase "all conductive objects-within—4-m-distance,
including personnel shall be—connected—te earthed during FIBC filling and emptying
operations (see IEC TS 60079-32-1 for guidance on earthing)";

k) certifying authority and certificate number (only for FIBC certified by independent
ertifymgauthorities):

Type A FIBC are not required to be labelled.

Yellow is preferred for the background colour for labels or marking, but other ¢alours may be
usefl. Conductive black material may be used for labels for Type C FIBC,.'but shall not be
usef for labels for Type B or Type D FIBC.

The| designated earth bonding points on Type C FIBC shall be labelled or marked with|the
earfh symbol (IEC 60417-5019:2006-08), as shown for example in. Eigure 5. The background
colqur for labels or marking shall be yellow and the lettering shallche black, or the background
colqur shall be black and the lettering shall be yellow.,The label or marking may| be
incqrporated into another label or marking as may be required, for other purposes.

Examples of suitable labels for each type of FIBC are.shown in Figures 2 to 4.

IEC 61340-4-4

e Permitted in dust zones 21-22 with
MIE'> 3 mJ

¢ “Electrical properties may be
affected by general usage,
contamination and reconditioning

e All conductive objects, including

TYPE personnel, shall be earthed during
FIBC filling and emptying

B operations (see IEC TS 60079-32-1
for guidance on earthing)

IEC

Figure 2 — Example of a label for Type B FIBC
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IEC 61340-4-4 FIBC shall be properly earthed
according to manufacturer’s
instructions

e Permitted in dust zones 21-22 and in
gas zones 1-2 (explosion groups IA/IIB)
e Electrical properties may be affected by
general usage, contamination and

TYPE reconditioning
e All conductive objects, including
personnel, shall be earthed during FIBC
filling and emptying operations (see

IEC TS 60079-32-1 for guidance on
earthing)

Figure 3 — Example of a labelfor Type C FIBC

IEC 61340-4-4
FIBC does not require earthing

e Permitted in dust zones 21- 22 and gas
zones 1- 2 (explosion groups IIA/lIB with
MIE > 0,14 mJ) and where charging
currents < 3 pA

e Electrical properties may be affected by
general usage, contamination and

TYPE reconditioning

e All conductive objects, including
D personnel, shall be earthed during FIBC

filling and emptying operations (see
IEC TS 60079-32-1 for guidance on
earthing)

IEC

Figure 4 — Example of a label for Type D FIBC


https://iecnorm.com/api/?name=5ab866232f6d9aa96c52a1302c6d9cf6

- 22 - IEC 61340-4-4:2018 RLV © IEC 2018

EARTH EARTH
BONDING BONDING
POINT POINT

IEC

Figure 5 — Example of labels for Type C FIBC designated
earth bonding points

FIBLC shall not be labelled or marked in any wayd{hat conflicts with the requirements of |this
document, or in any way that could cause confusion as to its classification or use restrictions
(e.g- "Type CD" is not permitted). No additional\ettering or symbols shall be appended to|the
typg designation (e.g. "Type D+" is not permitted).

It is the responsibility of FIBC .manufacturers to ensure the sample(s) tested [are
repfiesentative of the production FIBC\to which labels shall be attached.

Type B FIBC labels shall not-be made from material with surface resistivity less than
1,0 k 109 Q, measured according to IEC 61340-2-3 under the conditions specified in 8.3 b)]

55
IBC
labgls made ffom materials with surface resistivity less than 1,0 x-407 108 Q, measured
accprding te~lEC 61340-2-3 under the conditions specified in 8.2, can be used, provided|the
resistance_to’groundable point measured according to 9.4 is less than the limit specified in
7.3.[1.

Type C FIBC labels made from materials with surface resistivity between 1,0 x 109 Q and
1,0 x 1012 Q, measured according to IEC 61340-2-3 under the conditions specified in 8.3, can
be used.

Type C FIBC labels with surface resistivity greater than 1,0 x 1072 Q, measured according to
IEC 61340-2-3 under the conditions specified in 8.2, shall not be greater than 100 cm? in area,
or greater than or equal to 700 um in thickness.

Type D FIBC labels greater than 100 cm?2 shall be subjected to ignition testing according to
9.2 and shall meet the requirements specified in 7.3.2.

Printing ink can modify the surface electrical properties of labels. Therefore, measurements
made to verify compliance with the requirements of Clause 6 shall be made on printed labels.
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Printed and unprinted surfaces of labels shall comply with the surface resistivity requirements
of Clause 6.

7 Requirements for FIBC

71 General remarks

An FIBC intended for use in the presence of a flammable material or in a hazardous explosive
atmosphere shall not itself produce incendiary discharges. The absence of incendiary
discharges shall be verified for at least the smallest and largest sizes of FIBC of a particular
des|gn by meeting one of the requirements listed in 7.2 and 7.3 when tested as manufactufed,
priof to usage.

For| FIBC manufactured from multiple layers of materials that are not permasently [and
intimately bonded together over the entire surface area, the material requirements listefl in
7.2 |and 7.3 shall be applied separately to each layer of material.

Quglity control test methods described in Annex C shall not be used @s” a substitute for {ype
qualification test methods specified in Clause 9.

Where it is intended that FIBC be used for multiple fill/clean/empty cycles, it is recommenjded
thaI tests be conducted according to Clause 9 to vefify that FIBC comply with [the
reqlirements of Clause 7 after the required number of useicycles.

NOTE It is possible that compliance with the requirements of{this document-may does not extend to FIBC]that
have been contaminated or degraded through use, or are used contrary to manufacturers’ recommendations.

Type qualification certificates based on this document shall be supported by a test report
including the information specified in Clause 10. Unless otherwise specified or agreed by
interested parties, a type qualification certificate for an FIBC design shall be valid for a pefiod
of three years from the date of issue.

7.2| Requirements for dust environments with ignition energies greater than 3 mJ
(apply to Type B FIBC, Jype C FIBC and Type D FIBC)

To ensure propagating brush*discharges cannot occur across the walls of an FIBC intended
for use in the presence of combustible dusts but in the absence of flammable vapours or
gasgs, it shall be constructed from materials having an electrical breakdown voltage of |ess
than or equal to 6-kV when tested according to 9.2. The materials used to construct ipner
baffles, other than ‘'mesh or net baffles, shall also meet these requirements.

Although cohductive materials can be used to achieve an electrical breakdown voltage of |ess
than 6 k\s=such materials shall not be used in the manufacture of Type B FIBC because there
is a|risk\of incendiary sparks if such materials are not connected to earth.

7.3 Requirements for vapour and gas atmospheres and for dust environments with
ignition energies of 3 mJ or less

7.3.1 Type C FIBC

A Type C FIBC intended for use in the presence of flammable vapours or gases, or
combustible dusts with ignition energies of 3 mJ or less (see Annex E) shall have a resistance
to groundable point of less than 1,0 x-407 108 Q (see Annex F) when tested according to 9.4.
Additionally, the FIBC shall be constructed entirely from conductive material or at least shall
contain fully inter-connected conductive threads or tapes with a maximum spacing of 20 mm if
the threads or tapes are in a stripe pattern, or 50 mm if they are in a grid pattern.

For FIBC constructed of multi-layer materials, the inside or outside surface of the FIBC shall
have a resistance to groundable point of less than 1,0 x-107¥ 108 Q when tested according to
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9.4. If the inside layer does not have a resistance to groundable point of less than 1,0 x40+
108 Q, then the material shall also meet the requirements specified in 7.2. All layers of multi-
layer materials shall remain in firm contact during filling and emptying operations.

The materials used to construct inner baffles, other than mesh or net baffles, shall also meet
these requirements and shall be included in the tests conducted according to 9.3.

One or more groundable points shall be permanently attached to Type C FIBC. Earth bonding
cables shall be attached to the groundable points during all filling and emptying operations.

Any] lift loops attached to Type C FIBC shall be made from conductive material or sha|l at
leadt contain conductive threads or tapes with a maximum spacing of 20 mm.

Lift loops may be designated as groundable points, but fortuitous earthing vianlifting hdoks
canpot be relied upon as these may be painted/coated, or covered with powdeb etc., and so
canpot guarantee an adequate earth path. Therefore, earth bonding cables\shall be attached
to lift loops if they are designated as groundable points.

7.3.2 Type D FIBC

A Type D FIBC intended for use in the presence of flammable vapours or gases| or
conlbustible dusts with ignition energies of 3 mJ or less (sege-Annex E) shall not cause |any
ignition when tested according to 9.3.

Additionally, for Type D FIBC made from material that has an insulating layer (e.g. coating
film| or lamination) on the inside of the container{theé material shall meet the requirem¢nts
spetified in 7.2. All layers of multi-layer materials ‘shall remain in firm contact during filling
and|emptying operations.

For|the purposes of type qualification testing where a range of outlet sizes are available fpr a
parficular design, ignition testing according to 9.3 shall be carried out on test FIBC with an
outlet size that is the smaller of a)’400 mm, or b) the maximum outlet size for the design
under test.

Thel materials used to construct inner baffles, other than mesh or net baffles, shall be|the
same as the materials used-to construct the major panels of the FIBC.

When inner liners afe)used with Type D FIBC, the combination of FIBC and inner liner ghall
not cause any ignitioh when tested according to 9.3.

8 |Atmosphere for conditioning, calibrating and testing

8.1| SConditioning time

Conditioning time shall be at least 12 h prior to testing and test samples shall be free hanging
to allow sufficient air circulation. When tests are to be conducted in accordance with 9.3,
pellets shall be circulated at intervals during this period to ensure adequate conditioning.

8.2 Electrical breakdown voltage, surface resistivity and resistance to groundable
point testing

Test samples and apparatus shall be conditioned, calibrated and tested under conditions of
(23 £ 2) °C and (20 £ 5) % relative humidity.

8.3  Surface resistivity testing

Test samples and apparatus shall be conditioned, calibrated and tested under conditions of
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a) (23 % 2)°C and (20 + 5) % relative humidity;
b) (23 % 2) °C and (60 % 5) % relative humidity.

8.4

Ignition testing

Test samples and apparatus shall be conditioned, calibrated and tested under conditions of

a) (23 £ 2) °C and (20 + 5) % relative humidity;
b) (23 £ 2) °C and (60 £ 10) % relative humidity.
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nner liners (type, shape and size);
nner liner attachment;
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reaches 6 kV, the material under test shall be deemed to meet the requirements of 7.2.

9.3
9.3.
9.3.

Ignition testing
1 Apparatus

1.1 General

age

Apparatus other than that specified below may be used, provided that it satisfies the same
functional requirements and is shown to give the same results.



https://iecnorm.com/api/?name=5ab866232f6d9aa96c52a1302c6d9cf6

9.3.

- 26 - IEC 61340-4-4:2018 RLV © IEC 2

1.2 Ignition probe

018

The ignition probe is a cylinder made from rigid non-conductive material, such as poly-
carbonate or acrylic, with an internal diameter of (70 £ 5) mm and an internal length of
(100 £ 5) mm (see Figure 6). The material used for constructing the probe shall be of
sufficient thickness and strength to withstand repeated ignition without cracking, distorting or
otherwise failing.

One end of the cylinder is closed apart from a central port to allow the inflow of the flammable
gas. The size of the inlet port is not critical but shall be large enough to allow the required

flo

rate to be achieved without excessive pressure build-up. A suitable flame arrestor
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hstalled in the gas supply line as close as possible to the ignition probe.

etal plate is fitted to the other end of the cylinder to form a fixing base for the_ disch3g
trode (see Figure 7). The metal plate is drilled with holes, (5 + 1) mm in diameter, to a
uniform flow of gas through it and around the discharge electrode.

electrode, metal plate and any other metal or conductive materialnin’the ignition probe
hected to a common point earth via a low impedance (< 10 Q) connection. The earth p
| be the common point earth for local structures and equipment to the FIBC such
Huctive parts of the FIBC test rig. The common earth ,point may be connected to
tricity supply earth. The connection between the electrode, the metal plate and the e
hector shall be sufficiently robust to withstand physical‘and thermal impacts. The elect
inuity between the discharge electrode and the earth-connector shall be checked prid

ignition probe is filled with glass or porcelainybeads, nominally 1 mm to 2 mm in diame
h are retained by a fine metal gauze or mesh at either end of the main cylinder.
(s assist in the mixing of the gases and\also contribute to preventing propagation of
e back through the probe.

hdjustable shroud made from insulating material is fitted to the cylinder to direct gas ¢
discharge electrode and _into” the region in front of the discharge electrode wh
trostatic discharges take.place. The opening in this shroud is (40 = 5) mm.
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Figure 6 — Ignition probe


https://iecnorm.com/api/?name=5ab866232f6d9aa96c52a1302c6d9cf6

- 28 - IEC 61340-4-4:2018 RLV © IEC 2018

Dimensions in millimetres
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Key
1 pgrforation (5 £ 1) mm diameter
2 nounting hole for discharge electrode
3 sgrew for securing plate to body of ignition probe

Figure 7 — Perforated metal plate for use in ignition probe

9.31.3 Gas control and mixing apparatus

Thel flammable gas is generated by mixing ethylene (minimum 99,5 % purity) with air. The air
usefl shall contain (21,0 + 0,5) %{oxygen and (79,0 = 0,5) % nitrogen. The gas control jand
mixing apparatus is used to direct the gas in the appropriate proportions to the ignition probe
(seg Figure 8).

The| volume concentrations of gas used are shown in Table 7.

Table 7 — Volume concentrations of flammable gas mixture

Volume Minimum Critical quenching
Gas Composition concentration ignition energy distance
% mJ mm
Ethylere 299,5 % C,H, 5,4 +0,1
014 + 001 18201
Air (21,0 £ 0,5) % O, (79,0 £ 0,5) % N, 94,6 £ 0,1

The control of the gas mixture within the specified tolerances shall be checked using, for
example, an infra-red ethylene gas analyser sampling the gas mixture supply line.

If a gas mixture other than that specified in Table 7 is used, the minimum ignition energy of
the gas mixture shall be verified using the ASTM E582 method to be (0,14 + 0,01) mJ.

NOTE 1 If a gas other than ethylene is used, the critical quenching distance-may can be different to that specified
in Table 7.

It is convenient to use compressed gas cylinders for the gas supply, but other sources of
supply may be used. A pre-mixed cylinder of (21,0 £ 0,5) % oxygen and (79,0 £ 0,5) %
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nitrogen may be used in place of air. If necessary, molecular sieve filters shall be used to
ensure the gases have low moisture content. This is particularly important, for example, when
using air directly from a compressor. Gases of at least 99,5 % purity shall be used.

"Breathing air", i.e. compressed air with low moisture and oil content, has a wider tolerance of
oxygen concentration than is specified in Table 7 and-sheuld shall not be used unless
analysis shows that it meets the composition limits in Table 7.

NOTE 2 Some molecular sieves-may can absorb ethylene, so it is important to position the sieve filter before the
gas reaches monitoring equipment.

Each—gas—suppty—ts—controfted—anmd—monitored—using—flownreters—and—vatves—FHre—combined
flow-rate of all gases through the ignition probe shall be (0,21 + 0,04) I/s.

A fgst action shut-off valve is used to stop the flow of ethylene when ignition occurs) The shut-
off valve shall stop the supply of ethylene whilst leaving the air to flow freely to proyide
cooling and drying of the ignition probe after ignition has occurred. The type |and locatioh of
the [shut-off valve shall be selected as appropriate to the specific design of the overall
apppratus.

IEC

Key

ignition probe

flame arrestor

ethylene shut-off valve
flowmeters

air or oxygen/nitrogen mixture

ethylene

N OO OB WN -

ethylene analyser

Figure 8 — Gas control and mixing apparatus (schematic)
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9.3.1.4 Re-circulating FIBC filling rig

A rigid steel framework, or other suitable support, is used to hold test FIBC so that they can
be filled with charged product (see Figure 9). To minimize the influence of the steel framework
on the electrostatic fields associated with the charged FIBC, any support framework around
the sides of the FIBC shall be at least 1 m away from it.

Test FIBC are filled with polypropylene pellets (see Annex B) with a volume resistivity of at
least 1,0 x 102 Qm. The pellets shall be homopolymer without fillers, pigments, antistatic
additives, etc. Other materials may be used only after it has been determined that they
produce equivalent results and do not generate cone discharges

NOTE One way of checking the equivalence of different pellet materials is to carry out the procedures specified in
9.3.9 to establish that the voltage applied to the corona charging unit generates the same charging current.

Ong means of circulating pellets is to position a hopper immediately below the, test FIBC to
collgct the pellets and feed them to a conveyor where they are transported to the filling chute
and|loaded back into the test FIBC. Other means of circulating pellets may pe equally suitable.
Thelfilling rate shall be (1,1 £ 0,1) kg of product per second.

The| polypropylene pellets will naturally become charged by triboelectric action, but additipnal
chafge shall be injected by the incorporation of high-voltage corona points inside the filling
pipg (see Figure 10). The size, number and geometry of corena’points may vary, but shalf be
des|gned to ensure efficient charging of the pellets, Mffich shall be verfied using [the
progedure specified in 9.3.2. An insulating shroud surreunding the corona-charging Junit
preyents direct contact with the FIBC. A high-voltage<DC power supply is used to control|the
corgna-charging unit, which shall maintain the average charging current at (3,0 £ 0,2) uA with
the jnstantaneous maximum not exceeding 4,0 pAsand the instantaneous minimum not less fhan
2,0 [uA. The polarity of charge shall be negative.»The corona charging unit shall not introduce
chafge into the FIBC under test when no pellets are flowing.

NoTE It is recommended that pellets-be changed regularly. It is not possible to spdgcify
intefvals for changing pellets, but asva guide they should be changed whenever there|are
obv|ous signs of contamination, physical degradation, when the level of tribocharging is
significantly reduced, or when there is an obvious build-up of fines.

All 3ections of the test FIBC,Jincluding the discharging spout, shall be accessible for apprgach
with the ignition probe.

Degending on the(design of the filling rig and its location, it may be necessary to provide a
working platform to support the test apparatus and personnel.

For|FIBC_that are not required to be earthed during normal use, insulation shall be insefted
between the lifting loops and the support points on the metal framework, such that|the
resigtance to earth shall be at least 1,0 x 1012 Q.

All metal support framework, working platforms and any other conductors, including personnel,
within 1 m of the test FIBC, shall be earthed, irrespective of the type of FIBC being tested.
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NOTE This figure shows an example of a rig for FIBC with four lifting loops; other designs-may can be required
when testing, for example, single-point liftable FIBC.

Figure 9 — FIBC filling rig (schematic)
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Figure 10 — Corona charging unit (schematic)

1.5 Charge measuring apparatus

charge» measuring apparatus comprises two main parts: a Faraday pail for colleg
(ged.pellets and a means of measuring the charge flowing into the Faraday pail.

ting
tis

con

benient to use a conductive FIBC as a Faraday pail. The FIBC shall be constru

tted

entirely from conductive material or at least shall contain fully inter-connected conductive
threads or tapes with a maximum spacing of 20 mm, if the threads or tapes are in a stripe
pattern, or 50 mm if they are in a grid pattern. The resistance to groundable point of the FIBC
‘ shall be less than 1,0 x40 108 QO when measured according to 9.4.

An electrometer is used to measure the charge flowing into the conductive FIBC. The
electrometer shall either have an average, minimum and maximum function or shall have a
suitable signal output from which the average, minimum and maximum charging current can
be determined by means of a suitable instrument (e.g. digital multimeter, oscilloscope, data
‘ logger-ete-).
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9.3.2 Establishing correct charging current

Mount the conductive FIBC (9.3.1.5) in the filling rig (9.3.1.4) ensuring that the resistance
from the conductive FIBC to the filling rig, or from the conductive FIBC to any other earth
connection, is at least 1,0 x 1012 Q.

Connect the electrometer (9.3.1.5) to the groundable point on the conductive FIBC and
connect the electrometer to ground. If a separate averaging instrument (9.3.1.5) is to be used,
connect it to the electrometer.

Begir
chafging unit.

ofona

Onde the bottom of the FIBC is filled with pellets and a consistent cone of pellets) has bleen
formed, proceed with performing average measurements.

Usimg the average function on the electrometer or the separate averaging. inStrument, perform
1 min data samples three times and record the average charging curfent for each 1 |min
peripd. Average the three 1 min averages and record the average charging current with|the
voltage applied to the corona charging unit.

Repeat the procedure until the voltage level applied to the/cerona charging unit to produce
(3,0 £ 0,2) pA is determined. For subsequent testing, thisoltage level shall be applied to|the
corgna charging unit.

9.3.3 Ignition tests
9.3.3.1 General

Ignifion tests are carried out by bringing<the ignition probe (9.3.1.2) up to the wall of|the
charged test FIBC with the flammable gas mixture flowing through the probe. The following
test| sequence is designed to producecat least 200 ignition tests on the test FIBC. The fest
seglence may be terminated at any“time after a single verifiable ignition has occurred,|the
test|FIBC having failed to meet the:-requirements specified in 7.3.2.

It may be necessary to fill and empty the test FIBC several times in order to complete|the
required number of ignition attempts. For FIBC without an outlet, a suitable size cut shal| be
made in the base. In_this case, it may be necessary to use several FIBC of the same desgign
and|size in order to-complete the full test sequence.

Thelwhole sedquence of ignition attempts shall be made at locations distributed evenly on gach
of the four walls of the test FIBC (50 ignition attempts on each wall). For FIBC that do|not
havge fourcelearly defined sides, 200 ignition attempts shall be made at locations distribdited
evenly over the area of the FIBC. Additional ignition attempts (10 on each panel) shal| be
madée\on any panel attached to the test FIBC (e.g. flaps covering spouts), on any panel that
differs substantially in its construction compared to the rest of the test FIBC and on any label
or document pouch greater than 100 cm? in area. Labels and document pouches less than
100 cm?2 and lifting straps do not need to be tested.

By arrangement between interested parties, ignition attempts may be made at other locations
in addition to those specified in this document. In such cases, the position of additional
measurement points shall be described in the test report. Any verifiable ignition (see 9.3.3.4)
that occurs during such testing shall result in the FIBC under test failing to meet the
requirements of 7.3.2.

9.3.3.2 Procedure

With the discharging spout of the FIBC closed, start the flow of pellets at (1,1 + 0,1) kg/s and
apply the voltage determined in 9.3.2 to the corona charging unit. Allow the pellets to fill the
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base of the FIBC. When the fill level has started to move up the walls of the FIBC, start the
gas mixture flowing through the ignition probe and allow it to flow for at least 30 s before any
ignition attempt is made.

An ignition attempt is made by bringing the ignition probe up to one wall of the FIBC at a point
at least 100 mm below the fill level. The speed of approach of the probe shall be
(0,75 + 0,25) m/s. Too slow an approach may cause corona to reduce local charge levels. Too
fast an approach may cause quenching of the nascent flame kernel.

NOoTE The occurrence of cone discharges is avoided during this test procedure by bringing

the pgmitiomrprobeuptothe FIBCatteast 00 mmrbefow the fitttevet—————————————————
9.3.3.3 No probe ignition

If np ignition occurs, remove the ignition probe and wait 10 s to 15 s before approaching|the
probe toward the next measurement point and continue with the ignition testing procedure.

MaKe as many attempts as possible at different points on the wall of the FIBC, including edge
seams, until the FIBC is three-quarters full.

Visyal checks shall be made after every 10 attempts to ensurelthe voltage supplied to|the
corgna charging unit is as determined in 9.3.2, and the‘\gas flow rates and ethylene
congentration are as specified in 9.3.1.3. If necessary, adjust the test apparatus so that all
parameters are within the specified ranges before continaing ignition testing and discount|the
preyious 10 attempts.

When the FIBC is three-quarters full, stop the inflow of pellets and the corona charging. If|the
FIBC has an outlet, open the outlet and, askpellets flow out of the FIBC, make as many
ignitfion attempts as possible alternating between the wall and, if fitted, the discharging spput.
The| time between each successive ignition attempt while the FIBC is emptying shall noj be
greater than 2 s. If the FIBC is a full open base design, it may only be possible to make jone
ignition attempt, which shall be made juést before the FIBC completely empties.

If the FIBC is fitted with an inner’liner and the discharge spout of the inner liner protrudes
outgide the discharge spout.ef-the FIBC while emptying, additional ignition attempts shal] be
directed at the discharge spout of the inner liner.

If the FIBC is not fitted\with an outlet and is designed to be emptied by vacuum or by tippling,
it is|not necessary(to,carry out ignition testing whilst emptying the FIBC.

If the FIBC jstnot fitted with an outlet and is designed to be emptied by cutting the base of by
dropping the-FIBC on to a spike, then a cut shall be made in the base that is similar in sizp to
thatl made\in practice, and as many ignition attempts as possible shall be made while|the
FIBL.is’ emptying.

If, having completed at least 200 verified ignition attempts, no ignition has occurred, the test
FIBC has met the requirements specified in 7.3.2.

9.3.3.4 Probe ignition

If ignition occurs, remove the ignition probe and make sure the flame is fully extinguished by
shutting off the supply of flammable gas. Immediately verify that the concentration of ethylene,
the air flow rate and the charging current are within the specified ranges. If all parameters are
within tolerance, the ignition is recorded, the test FIBC fails to meet the requirements
specified in 7.3.2 and the ignition testing may be stopped.

If the ethylene concentration, air flow rate or charging current are not within tolerance, the
ignition is discounted, as well as all attempts since the last time the test parameters were
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verified. Adjust the test apparatus as necessary so that all parameters are within the specified
ranges and recommence ignition testing.

If verified ignition occurs, and the option of further testing is chosen for additional information
needs, allow air (or oxygen/nitrogen) only to flow for at least 60 s to cool and dry the ignition
probe, re-start the flammable gas flow and wait at least 30 s before approaching the probe
toward the next measurement point and continue with the ignition testing procedure.

Visual checks shall be made after every 10 attempts to ensure the voltage supplied to the
corona charging unit is as determined in 9.3.2, and the gas flow rates and ethylene
parameters are within the specified ranges before contin
preyious 10 attempts.

C acid apparatt SO

uing ignition testing and discount|the

When the FIBC is three-quarters full, stop the inflow of pellets and the corona charging. Iflthe
FIBC has an outlet, open the outlet and, as pellets flow out of the FIBC, make as many
ignifion attempts as possible alternating between the wall and, if fitted, the discharging spput.
The| time between each successive ignition attempt while the FIBC is emiptying shall not be
greater than 2 s. If the FIBC is a full open base design, it may only be_possible to make jone
ignition attempt, which shall be made just before the FIBC completeglyyempties.

If tHe FIBC is fitted with an inner liner and the discharge spout of the inner liner protrudes
outgide the discharge spout of the FIBC while emptying, additional ignition attempts shal| be
directed at the discharge spout of the inner liner.

If the FIBC is not fitted with an outlet and is designed/to be emptied by vacuum or by tippfing,
it is|not necessary to carry out ignition testing whilst-emptying the FIBC.

If the FIBC is not fitted with an outlet and is.designed to be emptied by cutting the base of by
dropping the FIBC on to a spike, then a cut’shall be made in the base that is similar in size to
thatl made in practice, and as many ighition attempts as possible shall be made while|the
FIBL is emptying.

9.3.8.5 Recording results

Regord the total number(of" acceptable ignition attempts and the number that resulf in
verifiable ignition of the,flammable gas mixture.

The| test FIBC shall be considered to meet the requirements of 7.3.2 if no verifiable ignition
occpirred and the. total number of ignitions attempts under the correct test conditions is at
leagt 200.

If ope or-more ignitions are discounted because of incorrect test conditions (see 9.3.3.4),|the
FIBC shall only be considered to meet the requirements of 7.3.2 if subsequent testing on|the
same_EIBC produced no verifiable ignitions and the total number of ignitions attempts under

the correct test conditions is at least 200.

The test FIBC shall be considered to fail the requirements of 7.3.2 if one or more verifiable
ignitions occur.
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9.4 Resistance to groundable point

9.4.1 Apparatus

9411 Resistance-measuring apparatus
9.4.1.11 General

A self-contained resistance meter (ohmmeter) or power supply and current meter in the
appropriate configuration for resistance measurement, with a £10 % accuracy, and capable of
the requirements described in 9.4.1.1.2 and 9.4.1.1.3.

9.4.1.1.2 For laboratory evaluations

The| apparatus shall have a circuit voltage while under load of (10 + 0,5) V fop-resistance
belgw 1,0 x 108 Q, (100 + 5) V for a resistance between 1,0 x 106 Q and 1,0xM0'" Q, fand
(500 + 25) V for a resistance above 1,0 x 101" Q. The measuring range of thé apparatus shall
be pt least one order of magnitude either side of the expected range of’resistance beging
megdsured. The apparatus shall be used in a manner that ensures unintended ground paths do
not jnfluence measurements.

9.41.1.3 For acceptance testing

—

A Igboratory evaluation apparatus (see 9.4.1.1.2) shall be uséd for acceptance testing, or|the

follqwing.

The| apparatus shall have an open circuit voltagerof (10 £ 0,5) V for a resistance beglow
1,0|x 108 Q, (100 + 5)V for a resistance betwéen 1,0 x 108 Q and 1,0 x 10" Q, |and
(500 + 25) V for a resistance above 1,0 x 1011¢Q)"The measuring range of the apparatus ghall
be pt least one order of magnitude either side of the expected range of resistance beging
megasured. The apparatus shall be used inka.manner that ensures unintended ground paths$ do
not jnfluence measurements.

In cpse of dispute, laboratory evaluation apparatus shall be used.

9.4.1.2 Measuring electrodes

9.40N1.21 Materialswithout conducting threads

The|l measuring electrode for materials without conducting threads shall consist of a mietal
plate or block with 'a’contact area of (25 £ 1) mm x (25 £ 1) mm. The electrode is faced with a
soft|conductive tubber (nominal Shore A durometer hardness of 30 and volume resistivity |ess
than 1,0 x 10% Qm) with the same size contact area. Alternatively, non-conductive rubber or
foah may-bg used with an aluminium foil covering to provide electrical contact to the metal
plate orlblock.

9.4.1.2.2 Material with conducting threads

The measuring electrode for materials with conducting threads shall be a sharp metal point
with a radius of curvature of (0,25 = 0,05) mm, a cone angle at the tip of (20 £ 1)° and a major
diameter of (1,5 £ 0,5) mm.

9.4.2 Test procedure

Suspend the FIBC under test by its lifting loops so that it hangs freely with no part of the main
bag touching the floor or any other structure. The resistance between any part of the FIBC
and earth shall be at least 1,0 x 1012 Q.
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For FIBC containing conducting elements within their lifting loops, insulation shall be inserted
between the lifting loops and the support points on the metal framework, such that the
resistance to earth shall be at least 1,0 x 1012 Q.

Connect one test lead from the resistance-measuring apparatus to a groundable point on the
FIBC using a clip that assures good electrical contact.

Connect the other test lead from the resistance measuring apparatus to the measuring
electrode.

For[materials without conducting threads, hold the soft-faced electrode (see 9.4.1.2.1) agginst
the surface of the FIBC under test. It may be necessary to insert some insulating material finto
the FIBC of sufficient weight to keep the sides of the FIBC in tension during measurements.

For|materials with conducting threads, select a single thread and ensure the pointed electrode
(seg 9.4.1.2.2) makes contact. In some cases, the fabric structure or a coating may cover a
confducting thread. A sharp point enables the electrode to penetrate the fabric or coating to
makKe contact with the conducting thread.

Starting with the voltage set to 10 V, take a reading of the resistance (15 + 2) s after applying
the ftest voltage. If the value exceeds 1,0 x 108 Q, select 100 ) and repeat the measurem[nt.

If thie value for this second measurement exceeds 1,0 x 101¥¢);"select 500 V and make a final
megasurement. Record the reading, which matches the voltage and resistance range specified
in 914.1.1, unless either of the following situations occurs!

a) the measured resistance at 10 V is greater thar)0 x 106 Q and the measured resistgnce
ht 100 V is less than 1,0 x 106 Q; or

b) the measured resistance at 100V is .greater than 1,0 x 10’1 Q and the measuired
resistance at 500 V is less than 1,0 x 10 Q;

in which case the resistance measurement made at the higher voltage level shall be recorded.

At least 10 measurements shall be“made at locations distributed evenly on each panel in[the
FIBC, including top and bottomtpanels, internal reinforcements, discharge and filling spquts,
skirfs, etc., and the full series~of measurements shall be repeated for each groundable pgint,
including lifting loops if. they are designated as such. If the FIBC under test contains
confucting threads, thex10 measurements made on each panel shall be made on diffefent
threfads.

Additional measurements shall be made on any label or other attachment made from
matrials wjthsurface resistivity less than 1,0 x 109 Q, measured according to IEC 61340}{2-3
under the_conditions specified in 8.2.

For|FIBC that do not have four clearly defined sides, at least 40 measurements shall be mjade
at locations distributed evenly over the area of the FIBC.

A careful visual inspection shall be carried out of the entire FIBC to identify any area that
appears to differ in any way from the rest of the FIBC. If the FIBC under test contains
conducting threads, a visual inspection shall be used to identify possible break points,
missing or damaged threads. Additional resistance measurements shall be carried out on all
areas identified during the visual inspection.

10 Test report

10.1 General

The test report shall include at least the information in 10.2 to 10.7.
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10.2 For all types of testing

a)
b)
c)
d)
e)
f)

reference to this document;

date of testing;

details of equipment calibration;

atmosphere for conditioning and testing;

description of test samples (for FIBC description shall be as defined in Table 8 below);

details of any pre-treatment;

018

g) for each FIBC sample tested, a statement as to whether or not it meets the requirements

h)

i)
10.3

a)

b)

10.4

10.1
a)
b)
10.¢
a)
b)
10.7
a)

specified in Clause 7;

for each inner liner tested, a statement as to whether or not it meets the requirems
specified in 4.2;

details of any deviations from this document.

For electrical breakdown voltage testing

the maximum electrical breakdown voltage measured for each matérial in the FIB(
nner liner; or

A statement indicating that electrical breakdown voltage cannot\be determined becaus
conductivity within the material.

|l For ignition testing

ncluding the resistance to earth;

volume concentrations of gas mixture;

minimum ignition energy of gas mixture;

or each sample tested, the number of ignition attempts made;

or each sample tested, the location.of any additional measurement points;

or each sample tested, the number of ignitions achieved.

) For resistance to groundable point testing
he maximum resistance-t0-a groundable point;
he applied test voltage.

b For surface resistivity testing of inner liners, labels and document pockets
he minimum+tand maximum surface resistivity on each side of the sample;
he applied‘test voltage.

Fortest reports issued by accredited testing authorities
helaccreditation number of the testing authority;

bnts

or

e of

whether FIBC are isolated or earthed during testing, and how the FIBC are earthed,

b) a unique certificate or test report number.
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Table 8 — Example of full sample description
to be included in the test report

Detail

Notes

FIBC description

Code and trade name

Manufacturer's name and address

Method of construction

Nom

inal load (kg)

Material type and grade

Tare

mass (kg)

Num

per of plies

Gran

nmage of material per square metre (g/m?)

Fabr]

c (warp/weft), tapes per 100 mm

Coat

ng material, thickness (um), weight (g/m?)

Line

material, thickness (um)

Desi

On drawing

Dimd

nsions (mm)

Fillin

g aperture

Position, design, linternal diameter (mm), closure
material and gfammage (g/m?)

Disc

harge aperture

Position, design, internal diameter (mm), closure
material’and grammage (g/m?)

Sew

ng

Type,‘constructive thread

Con
coat

uctive thread or dissipative yarns, tapes or
ngs

Type, distance between threads (mm), position of
earth bonding points

Forn

of liner attachment

Fille

cord

Adhd

sive type
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Annex A
(rormative informative)

Electrical breakdown voltage — Typical voltage/time graphs

Figures A.1 and A.2 show representations of voltage/time graphs for electrical breakdown
voltage measurements made by the method specified in 9.2.

KV)

Applied voltage

0 | | L—__\ .

0 5 10 15 20
Time (s)
IEC

Figure A.1 — Example of voltage/time graph for material
showing distinct breakdown

N
N

-

Applied voltage (KV)
o o
» (o]

A\

N

(=]

0 10 20 30 40 50 60 70
Time (s)

=€

Figure A.2 — Example of voltage/time graph for material showing reduction
in rate of voltage rise because of conduction within the test material
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Annex B

(normative)

Polypropylene pellets for ignition testing

The particle size distribution of nominally spherical polypropylene pellets suitable for use in

ignition testing (see 9.3) is shown in Table B.1.

Table B.1 — Particle size distribution

of nnl\lnrnn\lle_“_e_p,e_u_e_ts
| P AL ~J

Particle size distribution Total
Siele size 4 4x5 | 5x6 | 6x8 | 8x12 | 12x16 | 16 x30 | 30 x40 | PAN '| Mass
Mean opening
(mm) 4,38 3,68 2,87 2,03 1,44 0,89 0,51
Mass (g) 0,00 1,22 15,28 | 86,94 | 124,47 52,64 2,46 0,02 0,01 | 283]04
Mass fraction (%) 0,00 0,43 5,40 | 30,72 | 43,98 18,60 0,87 0,01 0,00

Mean particle diameter: 2,27 mm.
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Annex C
(informative)

Guidance on test methods for manufacturing quality control

C.1 Introductory remarks

Quality control testing is carried out by manufacturers to ensure that FIBC are within
manufacturing specification before leaving the factory. Similar test procedures may also be
carfied out by users who wish to check that FIBC meet their requirements before accepting
them for use in their facilities.

As quality control testing may be carried out on a daily basis, often on multiple samples, [it is
preferable for test methods and procedures to be simple and quick to-perform at| an
acceptable cost. The test procedures specified in Clause 9 can be used for”quality control
testjng, but for many manufacturers and users they may be too complex; to0 time consuming
or tpo expensive.

In fontrast to type qualification testing, where FIBC are evaluated against standard
acceptance criteria, quality control testing allows manufacturerstand users to evaluate F|IBC
agajnst acceptance criteria that they specify and which are“oeften only valid for a specific
des|gn of FIBC or application. For this reason, quality control test methods and acceptgnce
critgria used by one manufacturer or user may not be appropriate for evaluating FIBC from
oth¢r manufacturers or FIBC intended for other specific/uses.

The| test methods described in Clause C.2 may be.useful for quality control testing. The ligt of
test| methods is not comprehensive and there’may be other test methods that are eqdally
suitpble. Manufacturers or users should ensure that quality control testing is suitable for their
owr needs.

Quglity control testing should be.\designed to provide manufacturers and users with
information that demonstrates all,FIBC produced and delivered are substantially the same as
the |sample FIBC used to qualify the FIBC design. Quality control test methods, other than
thoge specified in Clause 9;.if-used for this purpose, should not be used as a substitutg for
type qualification test methods, and should not be used by manufacturers to promote their
FIBL in a way that might conflict with the requirements specified in Clause 7.

C.2] Test methods

Cc.21 Résistance measurements

confreiMesting. Simple resistance meters or multimeters that are widely available at low ¢ost
may be used in place of more expensive laboratory grade apparatus for quickly checking the
electrical continuity between panels in Type C FIBC. Measurements may also be made on
materials to ensure that they are sufficiently conducting for use in Type C FIBC.

Res1istance measuring apparatus other than that specified in 9.4.1.1 may be used for quality

For convenience, resistance measurements for quality control testing may be carried out on
FIBC whilst they are on an inspection table, for example. Care should be taken to avoid
creating electrical connections between panels that may not be present during normal FIBC
filling and emptying operations.

Resistance measurements may be used for quality control testing for some designs of Type D
FIBC. The test procedures specified in 9.4 or other procedures may be used to check that the
resistance of materials is neither too low nor too high.
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C.2.2 Charge decay measurements

IEC 61340-2-1 [4] specifies test methods for measuring the ability of materials and products
to dissipate static electric charge. The apparatus specified in 4.3 may be useful for quality
control testing of some materials used in the construction of Type D FIBC.

The point at which timing is started and stopped, as well as the acceptable charge decay time,
should be selected by manufacturers or users in accordance with their own requirements. A
very short decay time may indicate that the material under test is too conductive and may give
rise to sparks. An excessively long decay time may indicate that the material under test does

not have the ability to dissipate charge at the rate required for Type D FIBC and may give rise
to b[ush discharges. As a general guide, decay time constants between 500 ms and 30 § may
be acceptable. It should be noted, however, that some materials used in the constructioh of

Typge D FIBC may have charge decay times outside of these limits.

C.2)3 Charge transfer measurements

Thel| principle of charge transfer measurements is to provoke an electrostatic discharge tg an
eledtrode connected to a measuring system to determine the quantity of Charge transferred in
the discharge.

Chgrging of FIBC should be carried out using the re-circulating“FIBC filling rig describef in
9.31.4. To charge materials and FIBC where the use of a re-cifculating FIBC filling rig is|not
avallable, or practical, alternative charging methods can bé.émployed, such as rubbing with
other materials, which, in combination with the FIBC (material, have a high electrosfatic
chafging propensity, or by spraying with charge generated by a high-voltage corona array.

IEC|60079-32-2 [2] describes test apparatus and procedures that may be used to charge ‘
materials and make charge transfer measurements. The specified rubbing materials may|not
be appropriate for charging all types of FIBC in which case they may be substituted for other,
morje suitable materials.

Thel maximum charge transfer limits shown in IEC TS 60079-32-1 [1] are based| on ‘
elegtrostatic discharges from homogeneous, non-conductive materials. The naturel of
elegtrostatic discharges from ‘some static protective FIBC may differ in both spatial jand
temporal characteristics to.:the type of discharge used to derive the data shown in
IEC|TS 60079-32-1 [1]. For_quality control testing, manufacturers or users should estallish |
maximum charge transfer limits applicable to their own products or applications.
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Annex D
(normative)

Classification of hazardous areas and zones

Tables D.1 and D.2 describe the classification of hazardous areas, explosion groups and
hazardous zones defined in IEC 60079-10-1 and IEC 60079-10-2.

Table D.1 — Classification of hazardous areas in IEC 60079-10-1
and lEC 60079.10-2

c

gssification

Description of the area

Mines susceptible to firedamp

Places with an explosive gas atmosphere other than mines, consisting of

A Normal incendive gases and vapours, e.g. hexane, methanejacetone

B Highly incendive gases and vapours, e.g. diethyl ether, ethylene, cyclopentang

C Very highly incendive gases and vapours, e.g. hydrogen, ethyne, carbon
disulphide

Places with an explosive dust atmosphere other than minesi-consisting of

A Combustible flyings
B Non-conductive dust
C Conductive dust

NOTE 1 A substance classified with a specific explosion grotp produces an area of the same explosion group

its vicinity.

NOTE 2 The ignition hazard increases from A to C.

n

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

Zone

Description of the zone

Place in which”an explosive atmosphere consisting of a mixture with air of flammable
substantes ‘in the form of gas, vapour or mist is present continuously or for long periods, d
frequently.

=

Place in which an explosive atmosphere consisting of a mixture with air of flammable
substances in the form of gas, vapour or mist is likely to occur in normal operation
occasionally.

Place in which an explosive atmosphere consisting of a mixture with air of flammable
substances in the form of gas, vapour or mist is not likely to occur in normal operation but] if it
does occur, will persist for a short period only.

20

Place in which an explosive atmosphere, in the form of a cloud of combustible dust in air,

@]

present continuously, or for long periods or frequently for short periods.

NOTE Places where piles of dust are present but where dust clouds are not present
continuously, or for a long period, or frequently are not included in this zone.

21

Place in which an explosive atmosphere, in the form of a cloud of combustible dust in air, is
likely to occur occasionally in normal operation.

22

Place in which an explosive atmosphere, in the form of a cloud of combustible dust in air, is
not likely to occur in normal operation but, if it does occur, will persist for a short period only.
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Annex E
(informative)

Risks associated with cone discharges

This document describes procedures for evaluating the ignition risk presented by electrostatic
discharges related to the construction, fabric and all parts of the FIBC itself in flammable or

exp
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atmospheres of sensitive combustible powders can be ignpited by this type of discha

losive environments.

conditions necessary for this type of discharge are complex; thelinfluencing factors
tivity of bulked powder, charging current, volume and geometry of bulked powder
icle size. It has been reported that atmospheres of flammable gases and vapours as

average energy released in cone discharges depends an the container diameter and
icle size (median) of the products forming the powder heap.

MIE limit of 3 mJ specified in Table 5 is based\on the incendivity of cone dischar
e discharges may have a much higher energy.in“Type B FIBC than in Type C or D F

internal field distribution will be such that“in’ Type C or D FIBC, cone discharges wi
jump across the full diameter of the“FIBC. Energy calculations predict that in Typ
C, cone discharges may be incendiary to powders with MIE of up to 3 mJ, whereas in T

hd Type D FIBC, calculations for\the same powders predict cone discharge energy be
powder MIE.

e information about cone\discharges is given in IEC TS 60079-32-1 [1].
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Annex F
(informative)

Explanation for resistance and resistivity limits,
and thickness limits for insulating layers of inner liners

Resistance to groundable point limit for Type C FIBC

018

The _maximum permitted resistance between a conductor and earth is determined by the

cha
con
the
1,0
gen
cha

ductor to earth through a resistance that is no greater than the value obtained by-diyi
spark onset potential by the charging current. The resistance to groundable poiadt-lim
x-+07 108 is such that a charging current significantly greater than—0 30 A jistfequire

ging currents are not generated during normal FIBC filling and emptyihg operati

Thefefore, by setting the resistance to groundable point limit at 1,0 x-40%.10% Q, Type C F

can

F.2

be used without further consideration of charging current.

Resistivity of inner liners

The| upper resistivity limit for Type L1 inner liners is set at 4,0 x-407 108 Q so that they
conlpatible with the requirements for Type C FIBC as explained in Clause F.1.

Empirical evidence (e.g. Butterworth et al, 1983 {6];“Salmela et al, 2005 [7]) indicates
eledtrostatic discharges from isolated materials with resistivity between the order of 109 Q

101

Isol

- O present minimum risk of igniting explosive atmospheres.

hted materials with resistivity significantly less than 10° Q tend to produce spark

disgharges. One characteristic of sparks is that they release a large proportion of
elegtrical energy stored on a charged material. For metals and other very low resist
materials, virtually all the stored{ electrical energy is released into the spark gap an

ava

lable to cause ignition. Materials with greater resistivity absorb some energy as cha

moves through them, leaving\less energy in the spark gap to cause ignition. At some pq

the
spa

amount of energy absorbed by the material is so great that the energy transferred to
'k gap is not enough.torcause ignition.

Matkrials with resistivity significantly greater than 1012 Q are considered to be insulating

do

not allow the\ffee movement of charge. Localized areas on insulators can acquire

high surfacelicharge densities, which can result in brush discharges that release eno

ene

Typ

gy to cause ignition.

e 2 inner liners may be used in Type B and Type D FIBC, in which case they

rging current. Hazardous sparks from conductors can be eliminated by connecting(Lthe

ing
t of
d to

grate hazardous potentials on Type C FIBC (Yamaguma et al, 2015 [8]). Such high

bNS.
IBC
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ratty beisotated—fromearth—T trerefore; the Tesistivity of T ype t2-mmer timers—shattmo

be

less than 1,0 x 10% Q, otherwise hazardous sparks may occur. To avoid hazardous brush
discharges, the upper limit of resistivity permitted for Type L2 inner liners is set at

1,0

x 1012 Q.

Further information on earthing requirements, sparks and brush discharges is given in

IEC

F.3

TR 61340-1 [3] and IEC TS 60079-32-1 [1].

Thickness of insulating layers of inner liners

The external field from any charge that builds up on the surface of a thin insulating material
backed by a conductive or dissipative layer is attenuated by the backing layer, which reduces
the risk of incendiary brush discharges from the material. The degree of attenuation
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diminishes as the thickness of the insulating material increases. If the thickness of the
insulating material exceeds 700 pm, the risk of incendiary brush discharges becomes
significant. Therefore, the thickness of any insulating layer of an inner liner that contacts the
product is limited to less than 700 uym.
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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)

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprjsing
Il national electrotechnical committees (IEC National Committees). The object of IEE€ ‘is to promote
imternational co-operation on all questions concerning standardization in the electrical and¢electronic field$. To
this end and in addition to other activities, IEC publishes International Standards, Teehnical Specificat|ons,
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter,'referred to as ['IEC
ublication(s)"). Their preparation is entrusted to technical committees; any IEC Natiomal Committee intergsted

in the subject dealt with may participate in this preparatory work. Internatignal, governmental and |nhon-
overnmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clgsely

ith the International Organization for Standardization (ISO) in accordance_with conditions determinefl by
greement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express,.as nearly as possible, an internat{onal
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 Natfonal
Gommittees in that sense. While all reasonable efforts are¢made to ensure that the technical content off IEC
Hublications 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 Natiehal Committees undertake to apply |IEC Publicafions

|

tfansparently to the maximum extent possible inCtheir national and regional publications. Any diverggnce
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(«0f conformity. Independent certification bodies provide confofmity
ssessment services and, in some areas,) access to IEC marks of conformity. IEC is not responsible forl any
rvices carried out by independent ceftification 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
embers of its technical committees and IEC National Committees for any personal injury, property damage or
ther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)| and
xpenses arising out_of-the publication, use of, or reliance upon, this IEC Publication or any other|IEC
ublications.

8) Attention is drawn te’the Normative references cited in this publication. Use of the referenced publicatiops is
indispensable_forthe 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
atent rights< IEC shall not be held responsible for identifying any or all such patent rights.

Intefnational Standard |IEC 61340-4-4 has been prepared by IEC technical committee 101:
Eled¢trostatics

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

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

a) 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 Qto 1,0 x 108 Q;

b) 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.

Thig document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A ligt of all parts in the IEC 61340 series, published under the general title Electrostatics, [can
be found on the IEC website.

Thel committee has decided that the contents of this document will remainyunchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch'yin the data relatefd to
the specific document. At this date, the document will be

e feconfirmed,

e Withdrawn,

e feplaced by a revised edition, or

e Amended.

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

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

ine\
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ELECTROSTATICS -

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

1 Scope

Thig part of IEC 61340 specifies requirements for flexible intermediate bulk containers (FILBC)
between 0,25 m3 and 3 m3 in volume, intended for use in hazardous explosive atmdsphefes.
The| explosive atmosphere can be created by the contents in the FIBC or can existyoutside| the
FIBLC.

The|requirements include:

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

— ppecification of test methods for each type of FIBC, innerliner, labels and document
pockets;

— (esign and performance requirements for FIBC, inner liners, labels and document pockets;

— safe use of FIBC (including those with inner liners) within different zones defined| for
bxplosion endangered environments, described-for areas where combustible dusts arg, or
can 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 inner
iners.

NOTE 1 Guidance on test methods that can be.dsed for manufacturing quality control is given in Annex C.

The| requirements of this document are applicable to all types of FIBC and inner liners, tested
as manufactured, prior to use and intended for use in hazardous explosive atmospheres:
Zones 1 and 2 (Groups IlIA and\l1B only) and Zones 21 and 22 (see Annex D for classifiCaJ:ion

of hazardous areas and explasion groups). For some types of FIBC, the requirements of |this
docpment apply only to.use in hazardous explosive atmospheres with minimum ign
enefgy of 0,14 mJ or greater and where charging currents do not exceed 3,0 pA.

on

NOTE 2

0,14|mJ represents-a realistic minimum ignition energy for a Group |IB gas or vapour atmosphere. Although more
sensjitive materials exist, 0,14 mJ is the lowest minimum ignition energy of any material that is likely to be prgsent
whenp FIBC+are emptied. 3,0 pA is the highest charging current likely to be found in common industrial procegses.
This|combination of minimum ignition energy and charging current represents the most severe conditions|that
might be’expected in practice.

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

The 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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contents in FIBC. Information on the risks associated with cone discharges is given in
Annex E.

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

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

operations. IEC TS 60079-32-1 [1]1 gives guidance on additional precautions that can be necessary.

Tesl methods included in this document can be used in association with other performJnce
reqliirements, for example when a risk assessment has shown the minimum ignition{gnérgly of
congern is less than 0,14 mJ, charging currents are greater than 3,0 pA, or, the ambjient
confitions are outside of the range specified in this document.

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

2 |Normative references

Thel| following documents are referred to in the text in suchiva way that some or all of their
conient constitutes requirements of this document. For~dated references, only the ed:l:ion
citefl applies. For undated references, the latest editiofi-of the referenced document (including
anylamendments) applies.

IEC|60079-10-1, Explosive atmospheres — Patt. 10-1: Classification of areas — Explosive |gas
atmpspheres

IEC|60079-10-2, Explosive atmospheres:~ Part 10-2: Classification of areas — Explosive ¢ust
atmpspheres

IEC|60243-1:2013, Electric strehgth of insulating materials — Test methods — Part 1: Tesfs at
power frequencies

IEC|60243-2, Electric.strength of insulating materials — Test methods — Part 2: Additipnal
requirements for tests'using direct voltage

IEC|60417, Graphical symbols for use on equipment (available at: http://www.graphical-
symbols.infof€quipment)

IEC|61340-2-3, Electrostatics — Part 2-3: Methods of test for determining the resistance [and
resistivity of solid materials used to avoid electrostatic charge accumulation

ISO/IEC 80079-20-2, Explosive atmospheres — Part 20-2: Material characteristics -
Combustible dusts test methods

ISO 7000, Graphical symbols for use on equipment — Registered symbols (available at:
http://www.graphical-symbols.info/equipment)

ISO 21898, Packaging — Flexible intermediate bulk containers (FIBCs) for non-dangerous
goods

1 Numbers in square brackets refer to the Bibliography.
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ASTM E582, Standard test method for minimum ignition energy and quenching distance in
gaseous mixtures

3

Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60079-10-1,

IEC

60079-10-2 and ISO 21898 and the following apply.

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

add

3.1

multi-layer material

material comprised of more than one layer, the combination of whichxcan be formed
coektrusion, coating, laminating or any other process that permanently bonds all lay
together

3.2

quenching

effecct of solid objects acting as heat sinks in close proximity to gas

3.3

critjcal quenching distance

ma)imum separation distance between opposing electrodes below which quenching prevg

ignifion at a specified energy

Notel 1 to entry: For ignitions to take place, the\gap between electrodes is greater than the critical quend
distance.

3.4

flal@mable substance
stance in the form of gas,vapour, liquid, solid, or mixture of these, capable of propagating
combustion when subjected_to an ignition source

sub

3.5

exp
mix
vap
unb

3.6
haz

assas
> T

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

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

llosive atmosphere

ure with air, under atmospheric conditions, of flammable substances in the form of ga
burs, mist§or dusts in which, after ignition has occurred, combustion spreads to the er
urned mixture

by
ers

ents

hing

5es,
tire

ardous-explosive-atmosphere

explosive atmosphere present in such quantities that precautions against ignition are required

3.7

minimum ignition energy
MIE

least electrical energy of a purely capacitive spark (i.e. no added inductance) required to
ignite a dust, gas or vapour

3.8

charging current

qua

ntity of charge per unit time flowing into FIBC
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3.9

cone discharge

electrostatic discharge running outwards across the surface from the top of highly charged,
insulating powder heaps in large containers

3.10
brush discharge
electrostatic discharge from a non-conductive, solid or liquid surface

3.1
spark
eledtrostatic discharge from an electrically isolated conductive object or surface

3.12
propagating brush discharge
highly energetic discharge from an insulating sheet, layer or coating on a conductive surface,
or a material of high resistivity and high breakdown voltage with the two ‘surfaces highly
chafged to opposite polarity

3.13
inner liner

Iineﬁ'

integral or removable container which fits into the FIBC

3.14
surface resistivity
resiptivity equivalent to the surface resistance of\a‘square area of material having electrgdes
at tyvo opposite sides

3.14
vollime resistivity

resiptivity equivalent to the volume resistance of a cube of material with unit length, ha
the electrodes at two opposite surfaces

ing

3.11

type qualification testing
testjng used to determine the type of FIBC as specified in 4.1 and to demonstrate that FIBC
megt the requirements of Clause 7

3.117
quallity control-testing
testjng designed to provide manufacturers and users with information that demonstrateg all
FIBC preduced and delivered are substantially the same as the sample FIBC used to qualify
the FIBC-design

3.18

groundable point

point on FIBC designated by the manufacturer as a location to attach a grounding or earth
bonding cable or other means of earthing FIBC


https://iecnorm.com/api/?name=5ab866232f6d9aa96c52a1302c6d9cf6

-12 - IEC 61340-4-4:2018 © IEC 2018

4 Classification

4.1 Classification for FIBC
4.1.1 Principles of classification
FIBC are classified according to one of four types: Type A, Type B, Type C and Type D. The

types are defined by the construction of the FIBC, the nature of their intended operation and
associated performance requirements.

4.1.2 Type A

Type A FIBC are made from fabric or plastic sheet without any measures against the build up
of static electricity. Any FIBC that does not meet the requirements spedified in Clause 7, or
whi¢h has not been tested against the requirements is classified as Type'A.

413 Type B

Type B FIBC are made from fabric or plastic sheet designed”to prevent the occurrencé of
spalks and propagating brush discharges.

Conductive materials, as used in the manufacture af\'ype C FIBC for example, shall nof be
usefl in the manufacture of Type B FIBC.

NOTE Type B FIBC are not normally connected to earth. Conductive material that is not connected to ¢arth
creafes a risk of incendiary sparks.

414 TypeC

Type C FIBC are made from conductive fabric or plastic sheet, or interwoven with condugtive
threfads or filaments and designed to prevent the occurrence of incendiary sparks, brush
disgharges and propagating brush discharges. Type C FIBC are designed to be connectef to
earfh before the commencement of filling and emptying operations and remain connectef to
earth during these operations.

415 Type D
Type D FIBC are made from static protective fabric designed to prevent the occurrencé of

incgndiary spatks, brush discharges and propagating brush discharges, without the need fpr a
conhectionxfrom the FIBC to earth.

4.2 | “\Principles of classification and requirements for inner liners

4.2.1 Components of inner liners

Materials used for inner liners can be single layer, or multi-layered materials. In the latter
case, the layers are typically permanently bonded together. Examples of FIBC with a single
layer inner liner and with a multi-layer inner liner are shown in Figure 1.

For the purposes of this document, and for both single layer inner liners and multi-layer inner
liners, the outside surface of the inner liner is the surface that physically contacts the FIBC,
and the inside surface of the inner liner is the surface that physically contacts the product with
which the FIBC is filled.

In Figure 1, the multi-layer inner liner is shown as comprising of three layers. In practice,
more than three layers can be used. For the purposes of this document, an internal layer is
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any layer of a multi-layer liner that does not physically contact either the FIBC or the product
with which the FIBC is filled.

The electrical properties of the outside surface of a single layer or multi-layer inner liner can
be the same as the inside surface, or they can be different. For example, one of the surfaces
can be treated with a topical finish to reduce surface resistivity.

With multi-layer inner liners, there are many possible combinations of layers with similar or
different electrical properties.

Notfithstanding the many possible combinations of materials for inner Tiners, for the purpdses
of this document it is the electrical properties of the outside surface and inside surfac¢ of
inngr liners that are of interest, together with the presence of any conductive internal fayers.
e 3 5
__.-"':-::' =, E:'
1 T, 7
.- .
:‘\':?:‘*-. 2

_ N - j_

=

L ]

_____ 5
2 q
N
1 1
IEC

Key
1 HIBC 5 inside surface of multi-layer inner liner
2 dutside surfacewof'single layer inner liner 6 external layer of multi-layer inner liner
3 ipside surface/of single layer inner liner 7 internal layer of multi-layer inner liner
4 qutside surface of multi-layer inner liner 8 external layer of multi-layer inner liner
NOTE For jllustrative purposes, the layers of the multi-layer inner liner are shown separated. In practice, they are
typicplliy/permanently bonded together.

Figure 1 — Examples of inner liners in FIBC

4.2.2 Surface resistivity measurements for inner liners

Surface resistivity shall be measured according to IEC 61340-2-3. A minimum of ten
measurements shall be made at points evenly distributed over the inner liner surface. All
measurements shall be within the limits specified for the type of inner liner being tested.

4.2.3 Breakdown voltage measurements for inner liners

Breakdown voltage shall be measured according to 9.2 under the conditions specified in 8.2.
The measured breakdown voltage is highly dependent on the thickness of the insulating
material and its electrical resistivity. As even minor changes can affect the breakdown voltage,
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the result only applies to the configuration of liner tested (including the thickness of the
individual layers for co-extruded liners, in addition to the overall thickness).

When measuring breakdown voltage between an insulating layer and an internal conductive
layer, a means of making electrical contact with the conductive layer is required. If an
electrical connection is present, for example the earth bonding point on a finished liner, this
can be used. When measuring films without earth bonding points, electrical contact with the
conductive layer can be made using a staple inserted through the film, or by partially
removing the insulating layer from an area at least 100 mm from the edge of the area where
the electrode will be applied to the insulating layer. In the latter cases, either at least two

stapwwwwwmat
eleqtrical connection to the conductive layer can be checked by measuring the resistance
between staples or exposed conductive areas.
4.2.4 Type L1
Typge L1 inner liners are made from materials with surface resistivity on atjeast one surface
lesq than or equal to 1,0 x 108 Q (see Annex F), measured under the cdnditions specified in
8.2| Type L1 shall not include internal conductive layers; such inner difers are classifieq as
Type L1C (see 4.2.5). Type L1 inner liners may be used in Type C RIBC.
If the material has one surface with surface resistivity greatér than 1,0 x 1012 Q, [the
bretkdown voltage through the material shall be less than<4 KV, measured according to[9.2
under the conditions specified in 8.2.
Forfuitous contact between the inner liner and the inside of the FIBC cannot be relied upoh to
enspre proper earthing of the inner liner. Therefare, the surface with resistivity less than
1,0 [x 108 Q shall be securely connected to the earth bonding system of the FIBC via spegific
conpections. The connections to the earth bonding system of the FIBC shall be sufficigntly
strong to withstand the stresses present during filling, transport and emptying operations jand
maiptain electrical continuity.
The| total thickness of any layer(s). with surface resistivity greater than 1,0 x 10'2 Q on|the
insifle (product side) of the inner limer material shall be less than 700 um.
Permissible configurations_and requirements for Type L1 inner liners are summarized in
Table 1.
Table 1 — Permissible configurations and requirements for Type L1 inner liners
(without conductive internal layers)
Parameters
Copfiguration Resistivity of Reslstlvity of Breakdown voltage Thickness
inside surface outside surface v d
P P B
1 p,<1,0x 108 Q Po < 1,0x 108 O No measurement required No limit
2A P, <1,0x108Q Po<1,0x10'20 No measurement required No limit
2B p,<1,0x10'20Q Po < 1,0x 108 Q No measurement required No limit
3 P, <1,0x 108 Q Po > 1,0x10'2 0 Vg <4 kV No limit
4 p,>1,0x10"20 Po < 1,0x 108 Q Vg <4kV d < 700 um

All layers with surface resistivity less than 1,0 x 108 Q shall be securely bonded to earth when installed in

FIBC.
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5 Type L1C

Type L1C inner liners are made from multi-layered materials with an internal layer of surface
resistivity less than or equal to 1,0 x 108 Q (see Annex F). Type L1C inner liners may be used

inT

ype C FIBC.

The breakdown voltage between any surface with resistivity greater than 1,0 x 1012 Q and the
conductive internal layer shall be less than 4 kV, measured according to 9.2 under the
conditions specified in 8.2.

The
insi

All

earth bonding system of the FIBC via specific connections. The connections to the e
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total thickness of any layer(s) with surface resistivity greater than 1,0 x 10'2,Q.on
e (product side) of the inner liner material shall be less than 700 um.

ayers with surface resistivity less than 1,0 x 108 Q shall be securely donnected to

ding system of the FIBC shall be sufficiently strong to withstand the stresses pres
hg filling, transport and emptying operations and maintain electricalcontinuity.

n if the surface of the inner liner in contact with the insidé~of the FIBC has a surf
stivity less than 1,0 x 108 Q, fortuitous contact between the inner liner and the insid
FIBC cannot be relied upon to ensure proper earthing of\the inner liner, and specific e
ding connections are still required.

missible configurations and requirements for Fype L1C inner liners are summarize
e 2.

Table 2 — Permissible configurations and requirements for Type L1C
inner liners (with econductive internal layers?)

the

the
arth
sent

Parameters
Copfiguration Resistivity of Resistivity of Breakdown voltage Thickness
inside surface outside surface
Vg d
P, Po
1 p, < 1,0 x 10"%Q Po<1,0x10'20 No measurement required No limit
2 p,<4,0x 1020 po>1,0x10"20 Vg <4 kVP No limit
3 p,>1,0x10"2 0 po <1,0x10'20Q Vg < 4 kVP d <700 um
4 p,>1,0x10"20 po>10x10"20 Vg < 4 kvP d < 700 um

Altdayers with surface resistivity less than 1,0 x 108 Q shall be securely bonded to earth when installed

inFIBRC

b

Breakdown voltage is measured between the surface with resistivity > 1,0 x 10'2 Q and the conductive
internal layer.

4.2.

6 Type L2

Type L2 inner liners are made from materials with surface resistivity on at least one surface
between 1,0 x 109 Q and 1,0 x 10’2 Q (see Annex F), measured under the conditions
specified in 8.3. Type L2 inner liners may be used in Type B, Type C and Type D FIBC.

Materials with surface resistivity less than 1,0 x 108 Q shall not be used in any layer within
Type L2 inner liners.
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If Type L2 inner liners are used in Type C FIBC, fortuitous contact between the inner liner and
the inside of the FIBC cannot be relied upon to ensure proper earthing of the inner liner.
Therefore, the surface with resistivity between 1,0 x 10°9 Q and 1,0 x 1072 Q shall be securely
connected to the earth bonding system of the FIBC via specific connections. The connections
to the earth bonding system of the FIBC shall be sufficiently strong to withstand the stresses
present during filling, transport and emptying operations and maintain electrical continuity.

If the material has one surface with surface resistivity greater than 1,0 x 102 Q, the
breakdown voltage through the material shall be less than 4 kV, measured according to 9.1
under the conditions specified in 8.2.

The| thickness of any layer with surface resistivity greater than 1,0 x 102 Q on the“ingide
(prgduct side) of the inner liner material shall be less than 700 um.

Permissible configurations and requirements for Type L2 inner liners are-summarized in
Tabje 3.

Table 3 — Permissible configurations and requirements
for Type L2 inner liners

Parameters
Conffiguration Resistivity of Resistivity of Breakdown Thickhess
inside surface outside surface voltage d
P Po Vs
No
1 1,0x10°Q <p, <1,0x102Q | 1,0 x 10°2p,<1,0x 1020 | measurement No lifnit
required
2 1,0x10°Q <p, <1,0x102Q Po > 1,0x 10120 Vg < 4 kv@ No lifnit
3 p,>1,0x10"20 1.0x10°Q <py<1,0x10'2Q Vg <4 kv@ d <700 um

a8 Hreakdown voltage less than 4 kV cannot always be achieved if the thickness of the layer with resis}ivity
dreater than 1,0 x 102 Q exceeds 2Q pm.

4.277 Typel3

Type L3 inner linersNare made from materials with surface resistivity of greater than
1,0|x 1072 Q, measured under the conditions specified in 8.2. Type L3 inner liners may be
usefl in Type B _FIBC.

Materials with surface resistivity less than 1,0 x 108 Q shall not be used in any layer within
Type L3 inner liners.

Thebreakdowm vottagethrougtrthe mmateriatstattbetesstram 4k VvV, measured—according to
9.1 under the conditions specified in 8.2.

Permissible configurations and requirements for Type L3 inner liners are summarized in
Table 4.
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Table 4 — Permissible configurations and requirements
for Type L3 inner liners

Parameters
Configuration _Re_sistivity of Res_istivity of Breakdown Thickness
inside surface outside surface voltage d
P| pO VB
1 p,>1,0x10"20 po>10x10"20 Vg <4 kV No limit

4.3 Combination of FIBC and inner liners

When inner liners are used in FIBC, the inner liners and FIBC shall comply separately
theif respective requirements, i.e. 4.2 for inner liners and Clause 7 for FIBC, and\shall con
with all requirements specified for the combination, including the earthing requirements
Type C FIBC/Type L1/L1C/L2 inner liner combinations and ignition testing. 'requirements
Type D FIBC/Type L2 inner liner combinations. The inclusion of an inneriner in FIBC d
not |change the type classification of the FIBC. For example, Type A RIBC with Type L1 ir
linefs are still Type A FIBC and are subject to all the restrictions on use of Type A FIBC.

The|requirements for breakdown voltage for FIBC and inner liners-shall be applied separat
For[Type B, Type C and Type D FIBC with inner liners for which' there is a breakdown voltage
reqlirement, two sets of breakdown voltage measurement shall be required: one set on1
FIBC material and one set on the inner liner material. Forexample, if a Type B FIBC is fi
with a Type L3 inner liner, the breakdown voltage of-the FIBC material shall be measureq
its gwn and shall be less than 6 kV, and a separate)breakdown voltage measurement shal
made on the inner liner material and it shall be less than 4 kV.

5

Thel requirements and specificationssthat FIBC shall meet and the ways in which they
usefl depend on the nature and sensitivity of any explosive atmosphere present during fi
and| emptying. The final goal for, the construction of FIBC is to exclude incendiary dischar
fro
req
elegtrostatic discharges, ‘for example cone discharges or spark discharges from charn
confuctive products, wil*not be generated by the contents in FIBC. Information on the r
asspciated with cope.discharges is given in Annex E.

with
nply
for
for
oes
ner

Safe use of FIBC

rm the FIBC fabric during their intended use. FIBC constructed in compliance with
irements specified in ,this document do not necessarily ensure that hazard

ely.

the
ted
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| be

are
ling
ges

the
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ged
sks

The] igniting ability of electrostatic discharges, i.e. sparks, brush discharges and propaga

brus
thug

The| conditions in which each type of FIBC shall be used is shown in Table 5.

ing

h discharges, is different for each type of discharge. The necessity of their exclusion fand
the_reguirements and specifications for FIBC depend on the intended use of the FIBC.

Table 5 — Use of different types of FIBC

Bulk product in FIBC Surroundings
Gas zones 1-2P
Non-flammable Dust zones 21-22° (explosion groups IIA/IIB)°
MIE of dust® atmosphere 1000 mJ > MIE > 3 mJ)? or
P ( mJ = >3 mJ) dust zones 21-22°
(MIE < 3 mJ)
MIE > 1 000 mJ A,B,C,D B,C,D C,D°¢
1000 mJ >MIE >3 mJ B,C,D B,C,D C,D°¢
MIE < 3 mJd C.D C,D C,D°¢
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018

Additional precautions are usually necessary when a flammable gas or vapour atmosphere is present inside the
FIBC, e.g. in the case of solvent wet powders.

NOT
a
b
c

d

E Non-flammable atmosphere includes dusts having MIE > 1 000 mJ.

Measured in accordance with ISO/IEC 80079-20-2, capacitive discharge circuit (no added inductance).
See Annex D for explanation of hazardous areas, zones and explosion groups.
Use of Type D shall be limited to explosion groups IIA/IIB with MIE = 0,14 mJ.

See Annex E for explanation of the 3 mJ limit in relation to cone discharges.

The
line
haz

reqlirements for FIBC and inner liners, there are requirements that certain combination

ability to safely use FIBC in hazardous explosive atmospheres may change if an™if
- is installed in the FIBC. Combinations of FIBC and inner liner that can be used/safel
Ardous explosive atmospheres are shown in Table 6. In addition to the) sepa

ner
y in
rate
5 of

FIBLC and inner liner shall meet. These requirements are also shown in Table .6,
Table 6 — Inner liners and FIBC: combinations that are permissible
and not permissible in hazardous explosive atmospheres
Inner liner
FIBC
Type L1 Type L1C Type L2 Type L3
Type B Not permissible Not permissible Permissible Permissible
Type C Permissible? Permissible® Permissible® Not permissiblg
Type D Not permissible Not permissible Permissibled Not permissiblg

Precputions:

Typgq A FIBC shall not be used in hazardous explosive atmospheres, irrespective of the type of liner used.

Linegs shall not be removed from emptied FIBC in hazardous explosive atmospheres.

a8 Tlo ensure the inner liner is properly earthed, the resistance from at least one side of the inner liner tq the
droundable points on the FIBC shall be less than 1,0 x 108 Q, measured according to 9.4 under the condifions
specified in 8.2.

b Tlo ensure the inner liner is propetiy-earthed, the resistance from any conductive layer of the inner liner t¢ the
droundable points on the FIBC shall be less than 1,0 x 108 Q, measured according to 9.4 under the condifions
sjpecified in 8.2.

¢ Tlo ensure the inner linertis properly earthed, the resistance from any dissipative layer of the inner liner t¢ the
droundable points on thesFIBC shall be less than 1,0 x 10'2 Q, measured according to 9.4 under the condifions
specified in 8.2.

4 Gombination of FIBC and liner shall meet the requirements of 7.3.2 tested under the conditions specified in|8.4.

Isolatedconductive objects (e.g. tools, bolts, clips) shall not be stored on, attached to|, or

eveph temporarily placed on any type of FIBC during filling and emptying operations. Even ith

Typ C FIR{“, the rnugh nature of some FEIBC materials may- prn\/nnf conductive nhj cts

placed on the FIBC from contacting the conductive elements in the fabric of the FIBC, in
which case the conductive object will remain isolated from earth.

In accordance with general safety guidance (see IEC TS 60079-32-1 [1]), all conductive
objects, including personnel, Type C FIBC and any conductive contents of FIBC, within a
hazardous explosive atmosphere, shall be properly earthed. Type D FIBC are not considered

tob

e conductive objects and are not required to be earthed.

Precautions should be taken to prevent the contamination of any FIBC with substances (e.g.
water, rust, oil, grease) that might create an ignition hazard or impair charge dissipation.
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6

Labelling

FIBC for which claims of compliance with this document are made, shall be durably marked by
means of a permanently attached label, or other means, with at least the following information:

a)
b)

c)

d)

e)
f)

g)

k)

Typ

Yell
use
use

The

earth symbol (IEC 60417-5019:2006-08), as shown for example in Figure 5. The backgro
coldur for labels or marking shall be yellow and the lettering shall be black, or the backgrg
colqur shall be bftack and the lettering shall be yellow. The label or marking may|
incqrporated intovanother label or marking as may be required for other purposes.

Exa

the number of this document, i.e. IEC 61340-4-4;

the type of FIBC, i.e. Type B, Type C or Type D (the type designation shall be emphasized

so that it is easily readable at a glance);

the symbol ISO 7000-2415:2004-01 on Type B, Type C and Type D to indicate protection

from static electricity;

for Type B, the phrase "permitted in dust zones 21-22 with MIE > 3 mJ";

for Type C, the phrase "permitted in dust zones 21-22 and gas zones 1-2 {explo
groups IIA/IIB)";

for Type D the phrase "permitted in dust zones 21-22 and gas zones)4:2 (explo
groups IIA/IIB with MIE > 0,14 mJ) and where charging currents < 3 pA";

nstructions";

for Type D, the phrase "FIBC does not require earthing";

general usage, contamination and reconditioning";

for Type B, Type C and Type D the phrase "all conductive objects, including perso
shall be earthed during FIBC filling and emptying<perations (see IEC TS 60079-32-1
guidance on earthing)";

certifying authorities).

e A FIBC are not required to be labelled:

pow is preferred for the background-colour for labels or marking, but other colours may
. Conductive black material may be used for labels for Type C FIBC, but shall no
H for labels for Type B or Type'D FIBC.

designated earth bonding points on Type C FIBC shall be labelled or marked with

Imples of_suitable labels for each type of FIBC are shown in Figures 2 to 4.

for Type C the phrase "FIBC shall be properly earthed according* to manufactuner’s

sion

s5ion

for Type B, Type C and Type D the phrase "electrical properties may be affected by

hnel
for

certifying authority and certificate numbery (only for FIBC certified by independent

be
be

the
und
und

be
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IEC 61340-4-4

e Permitted in dust zones 21-22 with
MIE > 3 mJ

e Electrical properties may be
affected by general usage,

contamination-and-reconditioning——
~

¢ All conductive objects, including
TYPE personnel, shall be earthed during
FIBC filling and emptying
B operations (see IEC TS 60079-32-1
for guidance on earthing)

Figure 2 — Example of a label for Type B FIBC

IEC 61340-4-4 FIBC shall:be properly earthed

according to manufacturer’s
instructions

e Permitted in dust zones 21-22 and in
gas zones 1-2 (explosion groups IIA/IIB)

e Electrical properties may be affected by

general usage, contamination and

TYPE reconditioning

e All conductive objects, including
C personnel, shall be earthed during FIBC

filling and emptying operations (see
IEC TS 60079-32-1 for guidance on

earthing)

IEC

Figure 3 — Example of a label for Type C FIBC
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IEC 61340-4-4

FIBC does not require earthing

e Permitted in dust zones 21- 22 and gas
zones 1- 2 (explosion groups IIA/IIB with
MIE > 0,14 mJ) and where charging
currents < 3 pA
Eleetrieal G I tected]

general usage, contamination and

TYPE reconditioning
e All conductive objects, including
personnel, shall be earthed during FIBC
filling and emptying operations (see

IEC TS 60079-32-1 for guidance on
earthing)

Figure 4 — Example of a label for Type D FIBC

EARTH EARTH
BONDING BONDING
POINT POINT

IEC

Figure 5 — Example of labels for Type C FIBC designated
earth bonding points

FIBC shall not be labelled or marked in any way that conflicts with the requirements of this
document, or in any way that could cause confusion as to its classification or use restrictions
(e.g. "Type CD" is not permitted). No additional lettering or symbols shall be appended to the
type designation (e.g. "Type D+" is not permitted).

It is the responsibility of FIBC manufacturers to ensure the sample(s) tested are
representative of the production FIBC to which labels shall be attached.
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Type B FIBC labels shall not be made from material with surface resistivity less than
1,0 x 10° Q, measured according to IEC 61340-2-3 under the conditions specified in 8.3 b).

Type C FIBC labels made from materials with surface resistivity less than 1,0 x 108 Q,
measured according to IEC 61340-2-3 under the conditions specified in 8.2, can be used,
provided the resistance to groundable point measured according to 9.4 is less than the limit
specified in 7.3.1.

Type C FIBC labels made from materials with surface resistivity between 1,0 x 10°9 Q and
1,0 x 1012 , measured according to IEC 61340-2-3 under the conditions specified in 8.3, can
be |sed.

Type C FIBC labels with surface resistivity greater than 1,0 x 1012 Q, measured according to
IEC|61340-2-3 under the conditions specified in 8.2 ,shall not be greater than 100 cm?2 in area,
or greater than or equal to 700 um in thickness.

Type D FIBC labels greater than 100 cm?2 shall be subjected to ignition|tésting according to
9.2 and shall meet the requirements specified in 7.3.2.

Printing ink can modify the surface electrical properties of labels, ‘Therefore, measurements
made to verify compliance with the requirements of Clause 6 shall be made on printed labels.
Printed and unprinted surfaces of labels shall comply with the surface resistivity requirements
of dlause 6.

7 |Requirements for FIBC

71 General remarks

An FIBC intended for use in the presence of a flammable material or in a hazardous explogive
atmpsphere shall not itself produce. incendiary discharges. The absence of incendjary
disgharges shall be verified for at least'the smallest and largest sizes of FIBC of a particular
des|gn by meeting one of the requirements listed in 7.2 and 7.3 when tested as manufactufed,
priof to usage.

For| FIBC manufactured from multiple layers of materials that are not permanently [and
intimately bonded together over the entire surface area, the material requirements listed in
7.2 land 7.3 shall be applied separately to each layer of material.

Quglity control {est methods described in Annex C shall not be used as a substitute for {ype
qualification test'methods specified in Clause 9.

Where it is' intended that FIBC be used for multiple fill/clean/empty cycles, it is recommended
thatl fests be conducted according to Clause 9 to verify that FIBC comply with [the
reqtt i ;

NOTE It is possible that compliance with the requirements of this document does not extend to FIBC that have
been contaminated or degraded through use, or are used contrary to manufacturers’ recommendations.

Type qualification certificates based on this document shall be supported by a test report
including the information specified in Clause 10. Unless otherwise specified or agreed by
interested parties, a type qualification certificate for an FIBC design shall be valid for a period
of three years from the date of issue.

7.2 Requirements for dust environments with ignition energies greater than 3 mJ
(apply to Type B FIBC, Type C FIBC and Type D FIBC)

To ensure propagating brush discharges cannot occur across the walls of an FIBC intended
for use in the presence of combustible dusts but in the absence of flammable vapours or
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gases, it shall be constructed from materials having an electrical breakdown voltage of less
than or equal to 6 kV when tested according to 9.2. The materials used to construct inner
baffles, other than mesh or net baffles, shall also meet these requirements.

Although conductive materials can be used to achieve an electrical breakdown voltage of less
than 6 kV, such materials shall not be used in the manufacture of Type B FIBC because there
is a risk of incendiary sparks if such materials are not connected to earth.

7.3 Requirements for vapour and gas atmospheres and for dust environments with
ignition energies of 3 mJ or less

7.3 Type C FIBC

A Type C FIBC intended for use in the presence of flammable vapours or, gases| or
conbustible dusts with ignition energies of 3 mJ or less (see Annex E) shall have.a-resistance
to droundable point of less than 1,0 x 108 Q (see Annex F) when tested according to P.4.
Additionally, the FIBC shall be constructed entirely from conductive material or at least ghall
contain fully inter-connected conductive threads or tapes with a maximum\spacing of 20 mm if
the threads or tapes are in a stripe pattern, or 50 mm if they are in a grid/pattern.

For|FIBC constructed of multi-layer materials, the inside or outside. surface of the FIBC ghall
havg a resistance to groundable point of less than 1,0 x 108 @ when tested according to P.4.
If tHe inside layer does not have a resistance to groundable point of less than 1,0 x 10p Q,
then the material shall also meet the requirements specified in 7.2. All layers of multi-layer
matgrials shall remain in firm contact during filling and emptying operations.

Thel materials used to construct inner baffles, othér’than mesh or net baffles, shall also njeet
thege requirements and shall be included in the tests conducted according to 9.3.

Ong or more groundable points shall be pefmanently attached to Type C FIBC. Earth bonding
cables shall be attached to the groundable points during all filling and emptying operations|.

Any] lift loops attached to Type C-FIBC shall be made from conductive material or sha|l at
leadt contain conductive threads ortapes with a maximum spacing of 20 mm.

Lift loops may be designated as groundable points, but fortuitous earthing via lifting hqoks
canpot be relied upon as these may be painted/coated, or covered with powder etc., and so
canpot guarantee an-adequate earth path. Therefore, earth bonding cables shall be attached
to lift loops if they are-designated as groundable points.

7.32 Type DFIBC

A Type -B=FIBC intended for use in the presence of flammable vapours or gases| or
combustible dusts with ignition energies of 3 mJ or less (see Annex E) shall not cause jJany
ignifionvwhen tested according to 9.3.

Additionally, for Type D FIBC made from material that has an insulating layer (e.g. coating
film or lamination) on the inside of the container, the material shall meet the requirements
specified in 7.2. All layers of multi-layer materials shall remain in firm contact during filling
and emptying operations.

For the purposes of type qualification testing where a range of outlet sizes are available for a
particular design, ignition testing according to 9.3 shall be carried out on test FIBC with an
outlet size that is the smaller of a) 400 mm, or b) the maximum outlet size for the design
under test.

The materials used to construct inner baffles, other than mesh or net baffles, shall be the
same as the materials used to construct the major panels of the FIBC.
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When inner liners are used with Type D FIBC, the combination of FIBC and inner liner shall
not cause any ignition when tested according to 9.3.

8 Atmosphere for conditioning, calibrating and testing

8.1 Conditioning time

Conditioning time shall be at least 12 h prior to testing and test samples shall be free hanging
to allow sufficient air circulation. When tests are to be conducted in accordance with 9.3,
pellets shall be circulated at intervals during this period to ensure adequate conditioning.

8.2| Electrical breakdown voltage, surface resistivity and resistance to groundable
point testing

Test samples and apparatus shall be conditioned, calibrated and tested undér\conditiong of
(23| 2) °C and (20 £ 5) % relative humidity.

8.3| Surface resistivity testing
Test samples and apparatus shall be conditioned, calibrated and tésted under conditions of

) (23 + 2) °C and (20 + 5) % relative humidity;
D) (23 + 2) °C and (60 + 5) % relative humidity.

8.4| Ignition testing
Test samples and apparatus shall be conditionedj.calibrated and tested under conditions of
b) (23 £ 2) °C and (20 £ 5) % relative humidity;

D) (23 + 2) °C and (60 + 10) % relativerhumidity.

9 |Test procedures

9.1| Sampling

For| qualification purposes,”test samples shall be representative of production FIBC fand
FIBC/inner liner combinations as supplied. The following elements, and any others not listed
here, shall be identical)between test samples and supplied products:
e |abels;

e focument\pockets, placards;

e |nner-liners (type, shape and size);

e |noér liner attachment;

design of FIBC (type, shape, size, attachments).
9.2 Electrical breakdown voltage

Breakdown voltage shall be determined in accordance with IEC 60243-1 and IEC 60243-2.
The method used is specified in 10.1 of IEC 60243-1:2013, the short-time (rapid-rise) test.
The test shall be conducted with unequal electrodes under the application of direct voltage at
a rate of rise of 300 V/s. The maximum output current of the DC power supply shall be 1 mA.

For multi-layer materials, all layers shall be tested together and the test specimens shall be
positioned so that the high-voltage electrode is in contact with the surface of the material that
is normally on the inside of the FIBC.
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An example of a voltage/time graph for materials showing distinct breakdown is shown in
Figure A.1. For certain materials used in the construction of FIBC, there can be some
conductivity which will prevent a sudden breakdown occurring. Typically, such materials will
cause a reduction in the rate of voltage rise as charge leaks through the material. An example
is shown in Figure A.2. Materials of this nature will not give rise to propagating brush
discharges and shall be deemed to meet the requirements of 7.2.

If the output current of the DC power supply reaches 1 mA before the electrode voltage
reaches 6 kV, the material under test shall be deemed to meet the requirements of 7.2.

9.3 _I'g'ﬂ'i'ﬁm'l'test;llg
9.3 Apparatus
9.3.11.1 General

Applaratus other than that specified below may be used, provided that it satisfies the same
fungtional requirements and is shown to give the same results.

9.3./1.2 Ignition probe

Thel| ignition probe is a cylinder made from rigid non-conductive material, such as poly-
carbonate or acrylic, with an internal diameter of (70 £ 5)\mm and an internal length of
(100 =+ 5) mm (see Figure 6). The material used for constructing the probe shall bg of
suffjcient thickness and strength to withstand repeated ignition without cracking, distorting or
otherwise failing.

Ong end of the cylinder is closed apart from a central port to allow the inflow of the fIammeIe
gas| The size of the inlet port is not critical but'shall be large enough to allow the requjred
flow rate to be achieved without excessive pressure build-up. A suitable flame arrestor ghall
be installed in the gas supply line as close*as possible to the ignition probe.

A metal plate is fitted to the other end of the cylinder to form a fixing base for the discharge
eledqtrode (see Figure 7). The metaDplate is drilled with holes, (5 = 1) mm in diameter, to allow
the pniform flow of gas through.it.and around the discharge electrode.

A spherical metal electrode-of diameter (20 £ 5) mm is mounted centrally to the metal plate.
The|electrode, metal plate and any other metal or conductive material in the ignition probe|are
conphected to a common point earth via a low impedance (< 10 Q) connection. The earth point
sha|l be the common point earth for local structures and equipment to the FIBC such as
confductive parts\of the FIBC test rig. The common earth point may be connected to|the
elegtricity supply earth. The connection between the electrode, the metal plate and the eprth
conhector shall be sufficiently robust to withstand physical and thermal impacts. The electrical
continuity \between the discharge electrode and the earth connector shall be checked prigr to
use

The ignition probe is filled with glass or porcelain beads, nominally 1 mm to 2 mm in diameter,
which are retained by a fine metal gauze or mesh at either end of the main cylinder. The
beads assist in the mixing of the gases and also contribute to preventing propagation of any
flame back through the probe.

An adjustable shroud made from insulating material is fitted to the cylinder to direct gas over
the discharge electrode and into the region in front of the discharge electrode where
electrostatic discharges take place. The opening in this shroud is (40 = 5) mm.
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Figure 6 — Ignition probe
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Dimensions in millimetres
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The)
use
mix
(sesd
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erforation (5 + 1) mm diameter
ounting hole for discharge electrode

crew for securing plate to body of ignition probe

Figure 7 — Perforated metal plate for use in ignition probe

Table 7 — Volume concentrations of flammable gas mixture

+1

Gas control and mixing apparatus

flammable gas is generated by mixing ethylene (minimum 99,5 % purity) with air. Thg
d shall contain (21,0 + 0,5) %(0xygen and (79,0 £ 0,5) % nitrogen. The gas control
ng apparatus is used to direct the gas in the appropriate proportions to the ignition pr
Figure 8).

volume concentrations of gas used are shown in Table 7.

IEC

air
and
obe

Volume Minimum Critical quenching
Gas Composition concentration ignition energy distance
% mJ mm
Ethylere 299,5 % C,H, 5,4 +0,1
014 + 001 18201
Air (21,0 £ 0,5) % O, (79,0 £ 0,5) % N, 94,6 £ 0,1

The control of the gas mixture within the specified tolerances shall be checked using, for
example, an infra-red ethylene gas analyser sampling the gas mixture supply line.

If a gas mixture other than that specified in Table 7 is used, the minimum ignition energy of
the gas mixture shall be verified using the ASTM E582 method to be (0,14 £ 0,01) mJ.

NOT

E 1

Table 7.

If a gas other than ethylene is used, the critical quenching distance can be different to that specified in

It is convenient to use compressed gas cylinders for the gas supply, but other sources of
supply may be used. A pre-mixed cylinder of (21,0 £ 0,5) % oxygen and (79,0 £ 0,5) %
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nitrogen may be used in place of air. If necessary, molecular sieve filters shall be used to
ensure the gases have low moisture content. This is particularly important, for example, when
using air directly from a compressor. Gases of at least 99,5 % purity shall be used.

"Breathing air", i.e. compressed air with low moisture and oil content, has a wider tolerance of
oxygen concentration than is specified in Table 7 and shall not be used unless analysis shows
that it meets the composition limits in Table 7.

NOTE 2 Some molecular sieves can absorb ethylene, so it is important to position the sieve filter before the gas
reaches monitoring equipment.

Each—gas—suppty—ts—controfted—anmd—monitored—using—flownreters—and—vatves—FHre—combined
flow-rate of all gases through the ignition probe shall be (0,21 + 0,04) I/s.

A fgst action shut-off valve is used to stop the flow of ethylene when ignition occurs) The shut-
off valve shall stop the supply of ethylene whilst leaving the air to flow freely to proyide
cooling and drying of the ignition probe after ignition has occurred. The type |and locatioh of
the [shut-off valve shall be selected as appropriate to the specific design of the overall
apppratus.

IEC

Key

ignition probe

flame arrestor

ethylene shut-off valve
flowmeters

air or oxygen/nitrogen mixture

ethylene

N O OB~ W N =

ethylene analyser

Figure 8 — Gas control and mixing apparatus (schematic)
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9.3.1.4 Re-circulating FIBC filling rig

A rigid steel framework, or other suitable support, is used to hold test FIBC so that they can
be filled with charged product (see Figure 9). To minimize the influence of the steel framework
on the electrostatic fields associated with the charged FIBC, any support framework around
the sides of the FIBC shall be at least 1 m away from it.

Test FIBC are filled with polypropylene pellets (see Annex B) with a volume resistivity of at
least 1,0 x 102 Qm. The pellets shall be homopolymer without fillers, pigments, antistatic
additives, etc. Other materials may be used only after it has been determined that they
produce equivalent results and do not generate cone discharges

NOTE One way of checking the equivalence of different pellet materials is to carry out the procedures specified in
9.3.9 to establish that the voltage applied to the corona charging unit generates the same charging current.

Ong means of circulating pellets is to position a hopper immediately below the, test FIBC to
collgct the pellets and feed them to a conveyor where they are transported to the filling chute
and|loaded back into the test FIBC. Other means of circulating pellets may pe equally suitable.
Thelfilling rate shall be (1,1 £ 0,1) kg of product per second.

The| polypropylene pellets will naturally become charged by triboelectric action, but additipnal
chafge shall be injected by the incorporation of high-voltage corona points inside the filling
pipg (see Figure 10). The size, number and geometry of corena’points may vary, but shal| be
des|gned to ensure efficient charging of the pellets, ,which shall be verfied using |the
progedure specified in 9.3.2. An insulating shroud surfeunding the corona-charging Junit
preYents direct contact with the FIBC. A high-voltage<DC power supply is used to controlfthe
cor@na-charging unit, which shall maintain the average charging current at (3,0 £ 0,2) pA with
the jnstantaneous maximum not exceeding 4,0 pAsand the instantaneous minimum not Iessjhan
2,0 uA. The polarity of charge shall be negative,)>The corona charging unit shall not introduce
chafge into the FIBC under test when no pellets are flowing.

It is|recommended that pellets be changed regularly. It is not possible to specify intervald for
chapging pellets, but as a guide theyishould be changed whenever there are obvious signg of
confamination, physical degradation, when the level of tribocharging is significantly redug¢ed,
or when there is an obvious build-up of fines.

All gections of the test FIBC,Jincluding the discharging spout, shall be accessible for apprgach
with the ignition probe.

Depgending on the(design of the filling rig and its location, it may be necessary to provide a
working platform to support the test apparatus and personnel.

For|FIBC_that are not required to be earthed during normal use, insulation shall be insefted
between the lifting loops and the support points on the metal framework, such that|the
resistanice to earth shall be at least 1,0 x 1012 Q.

All metal support framework, working platforms and any other conductors, including personnel,
within 1 m of the test FIBC, shall be earthed, irrespective of the type of FIBC being tested.
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IEC

Key
1 means of conveying pellets
2 trhansfer pipe
3 cprona charging unit
4 insulating shroud
5 means of.supporting FIBC
6 F|BC
7 cplleeting hopper

NOTE This figure shows an example of a rig for FIBC with four lifting loops; other designs can be required when
testing, for example, single-point liftable FIBC.

Figure 9 — FIBC filling rig (schematic)
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Key
1 tfansfer pipe
2 ipput from high-voltage DC power supply (negative polarity)
3 decoupling resistor ~ 107 Q
4 ipsulated high-voltage connecting lead
5 darthed metal cylinder
6 ipsulating rod (e.g. PTFE)
7 metal rod carrying an array of pointed corona electrodes
8 garthed metal mesh to prevent damage to the corona array from large objects (mesh size > pellet size)
9 ipsulating shroud to prevent FIBC contacting corona charging unit

Figure 10 — Corona charging unit (schematic)

9.31.5 Charge measuring apparatus

The| charge» measuring apparatus comprises two main parts: a Faraday pail for collecting
chafged\.pellets and a means of measuring the charge flowing into the Faraday pail. |t is
conyenient to use a conductive FIBC as a Faraday pail. The FIBC shall be constru¢ted
entirely from conductive material or at least shall contain fully inter-connected conductive
threads or tapes with a maximum spacing of 20 mm, if the threads or tapes are in a stripe
pattern, or 50 mm if they are in a grid pattern. The resistance to groundable point of the FIBC
shall be less than 1,0 x 108 O when measured according to 9.4.

An electrometer is used to measure the charge flowing into the conductive FIBC. The
electrometer shall either have an average, minimum and maximum function or shall have a
suitable signal output from which the average, minimum and maximum charging current can
be determined by means of a suitable instrument (e.g. digital multimeter, oscilloscope, data

logger).
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9.3.2 Establishing correct charging current

Mount the conductive FIBC (9.3.1.5) in the filling rig (9.3.1.4) ensuring that the resistance
from the conductive FIBC to the filling rig, or from the conductive FIBC to any other earth
connection, is at least 1,0 x 1012 Q.

Connect the electrometer (9.3.1.5) to the groundable point on the conductive FIBC and
connect the electrometer to ground. If a separate averaging instrument (9.3.1.5) is to be used,
connect it to the electrometer.

Begir
chafging unit.

ofona

Onde the bottom of the FIBC is filled with pellets and a consistent cone of pellets) has bleen
formed, proceed with performing average measurements.

Usimg the average function on the electrometer or the separate averaging.inStrument, perform
1 min data samples three times and record the average charging curfent for each 1 |min
peripd. Average the three 1 min averages and record the average charging current with|the
voltage applied to the corona charging unit.

Repeat the procedure until the voltage level applied to the/cerona charging unit to produce
(3,0 £ 0,2) pA is determined. For subsequent testing, thisoltage level shall be applied to|the
corgna charging unit.

9.3.3 Ignition tests
9.3.3.1 General

Ignifion tests are carried out by bringing<the ignition probe (9.3.1.2) up to the wall of|the
charged test FIBC with the flammable gas mixture flowing through the probe. The following
test| sequence is designed to producecat least 200 ignition tests on the test FIBC. The fest
seglence may be terminated at any“time after a single verifiable ignition has occurred,|the
test|FIBC having failed to meet the:requirements specified in 7.3.2.

It may be necessary to fill and empty the test FIBC several times in order to complete(the
required number of ignition attempts. For FIBC without an outlet, a suitable size cut shal| be
made in the base. In_this case, it may be necessary to use several FIBC of the same desgign
and|size in order to-complete the full test sequence.

Thelwhole seguence of ignition attempts shall be made at locations distributed evenly on gach
of the four walls of the test FIBC (50 ignition attempts on each wall). For FIBC that do|not
have fourselearly defined sides, 200 ignition attempts shall be made at locations distribyted
evehly over the area of the FIBC. Additional ignition attempts (10 on each panel) shall be
made\on any panel attached to the test FIBC (e.g. flaps covering spouts), on any panel that
differs substantially in its construction compared to the rest of the test FIBC and on any label
or document pouch greater than 100 cm? in area. Labels and document pouches less than
100 cm? and lifting straps do not need to be tested.

By arrangement between interested parties, ignition attempts may be made at other locations
in addition to those specified in this document. In such cases, the position of additional
measurement points shall be described in the test report. Any verifiable ignition (see 9.3.3.4)
that occurs during such testing shall result in the FIBC under test failing to meet the
requirements of 7.3.2.

9.3.3.2 Procedure

With the discharging spout of the FIBC closed, start the flow of pellets at (1,1 £ 0,1) kg/s and
apply the voltage determined in 9.3.2 to the corona charging unit. Allow the pellets to fill the
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base of the FIBC. When the fill level has started to move up the walls of the FIBC, start the
gas mixture flowing through the ignition probe and allow it to flow for at least 30 s before any
ignition attempt is made.

An ignition attempt is made by bringing the ignition probe up to one wall of the FIBC at a point
at least 100 mm below the fill level. The speed of approach of the probe shall be
(0,75 + 0,25) m/s. Too slow an approach may cause corona to reduce local charge levels. Too
fast an approach may cause quenching of the nascent flame kernel.

The occurrence of cone discharges is avoided during this test procedure by bringing the

ignitromrprobeup tothe FIBCatteastt00mmrbetow the fitttevet————————————————————————
9.3.3.3 No probe ignition

If ng ignition occurs, remove the ignition probe and wait 10 s to 15 s before approaching|the
probbe toward the next measurement point and continue with the ignition testing procedure.

MaKke as many attempts as possible at different points on the wall of the FIBC, including edge
seans, until the FIBC is three-quarters full.

Visgyal checks shall be made after every 10 attempts to ensure‘the voltage supplied to|the
corgna charging unit is as determined in 9.3.2, and the‘gas flow rates and ethylene
congentration are as specified in 9.3.1.3. If necessary, adjust the test apparatus so that all
parameters are within the specified ranges before continuing ignition testing and discount|the
preyious 10 attempts.

When the FIBC is three-quarters full, stop the inflow of pellets and the corona charging. If{the
FIBC has an outlet, open the outlet and, askpellets flow out of the FIBC, make as many
ignifion attempts as possible alternating between the wall and, if fitted, the discharging spput.
The| time between each successive ignition attempt while the FIBC is emptying shall noj be
greater than 2 s. If the FIBC is a full open base design, it may only be possible to make jone
ignition attempt, which shall be made just before the FIBC completely empties.

If the FIBC is fitted with an inner’liner and the discharge spout of the inner liner protrudes
outgide the discharge spout.ef-the FIBC while emptying, additional ignition attempts shal| be
directed at the discharge spout of the inner liner.

If the FIBC is not fitted with an outlet and is designed to be emptied by vacuum or by tippfing,
it is|not necessary(toycarry out ignition testing whilst emptying the FIBC.

If the FIBC istnot fitted with an outlet and is designed to be emptied by cutting the base of by
dropping the-FIBC on to a spike, then a cut shall be made in the base that is similar in sizp to
that| made~in practice, and as many ignition attempts as possible shall be made while|the
FIBLC. is’ emptying.

If, having completed at least 200 verified ignition attempts, no ignition has occurred, the test
FIBC has met the requirements specified in 7.3.2.

9.3.3.4 Probe ignition

If ignition occurs, remove the ignition probe and make sure the flame is fully extinguished by
shutting off the supply of flammable gas. Immediately verify that the concentration of ethylene,
the air flow rate and the charging current are within the specified ranges. If all parameters are
within tolerance, the ignition is recorded, the test FIBC fails to meet the requirements
specified in 7.3.2 and the ignition testing may be stopped.

If the ethylene concentration, air flow rate or charging current are not within tolerance, the
ignition is discounted, as well as all attempts since the last time the test parameters were
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verified. Adjust the test apparatus as necessary so that all parameters are within the specified
ranges and recommence ignition testing.

If verified ignition occurs, and the option of further testing is chosen for additional information
needs, allow air (or oxygen/nitrogen) only to flow for at least 60 s to cool and dry the ignition
probe, re-start the flammable gas flow and wait at least 30 s before approaching the probe
toward the next measurement point and continue with the ignition testing procedure.

Visual checks shall be made after every 10 attempts to ensure the voltage supplied to the
corona charging unit is as determined in 9.3.2, and the gas flow rates and ethylene
"';i';'- it ary, e TC S S S T3
parameters are within the specified ranges before contin
preyious 10 attempts.

uing ignition testing and discount|the

When the FIBC is three-quarters full, stop the inflow of pellets and the corona charging. Iflthe
FIBC has an outlet, open the outlet and, as pellets flow out of the FIBC, make as many
ignitfion attempts as possible alternating between the wall and, if fitted, the discharging spput.
The| time between each successive ignition attempt while the FIBC is emiptying shall not be
greater than 2 s. If the FIBC is a full open base design, it may only be_possible to make jone
ignition attempt, which shall be made just before the FIBC completelyyempties.

If tHe FIBC is fitted with an inner liner and the discharge spout of the inner liner protrudes
outgide the discharge spout of the FIBC while emptying, additional ignition attempts shal| be
directed at the discharge spout of the inner liner.

If the FIBC is not fitted with an outlet and is designed,/to be emptied by vacuum or by tippfing,
it is|not necessary to carry out ignition testing whilst-emptying the FIBC.

If the FIBC is not fitted with an outlet and is. designed to be emptied by cutting the base of by
dropping the FIBC on to a spike, then a cut'shall be made in the base that is similar in size to
that| made in practice, and as many ighition attempts as possible shall be made while|the
FIBL is emptying.

9.3.8.5 Recording results

Regord the total number(of" acceptable ignition attempts and the number that resulf in
verifiable ignition of theflammable gas mixture.

The| test FIBC shall be considered to meet the requirements of 7.3.2 if no verifiable ignition
occpirred and the. total number of ignitions attempts under the correct test conditions ig at
leagt 200.

If ope or-more ignitions are discounted because of incorrect test conditions (see 9.3.3.4),|the
FIBC shall only be considered to meet the requirements of 7.3.2 if subsequent testing on|the
same_EIBC produced no verifiable ignitions and the total number of ignitions attempts under

the correct test conditions is at least 200.

The test FIBC shall be considered to fail the requirements of 7.3.2 if one or more verifiable
ignitions occur.
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9.4 Resistance to groundable point

9.4.1 Apparatus

9411 Resistance-measuring apparatus
9.4.1.1.1 General

A self-contained resistance meter (ohmmeter) or power supply and current meter in the
appropriate configuration for resistance measurement, with a £10 % accuracy, and capable of
the requirements described in 9.4.1.1.2 and 9.4.1.1.3.

9.4.1.1.2 For laboratory evaluations

The| apparatus shall have a circuit voltage while under load of (10 + 0,5) V fob-resistance
belqw 1,0 x 108 Q, (100 + 5) V for a resistance between 1,0 x 106 Q and 1,001 Q, land
(500 + 25) V for a resistance above 1,0 x 101" Q. The measuring range of thé apparatus shall
be pt least one order of magnitude either side of the expected range of’resistance beging
megdsured. The apparatus shall be used in a manner that ensures unintended ground paths do
not jnfluence measurements.

9.41.1.3 For acceptance testing

—

A Igboratory evaluation apparatus (see 9.4.1.1.2) shall be uséd for acceptance testing, or|the

follqwing.

The| apparatus shall have an open circuit voltagerof (10 £ 0,5) V for a resistance beglow
1,0|x 108 Q, (100 + 5)V for a resistance betwéen 1,0 x 108 Q and 1,0 x 10" Q, |and
(500 + 25) V for a resistance above 1,0 x 1011¢Q)"The measuring range of the apparatus ghall
be pt least one order of magnitude either side of the expected range of resistance beging
megasured. The apparatus shall be used inka.manner that ensures unintended ground paths do
not jnfluence measurements.

In cpse of dispute, laboratory evaluation apparatus shall be used.

9.4.1.2 Measuring electrodes

9.40N1.21 Materialswithout conducting threads

The|l measuring electrode for materials without conducting threads shall consist of a mietal
plate or block with 'a’contact area of (25 £ 1) mm x (25 £ 1) mm. The electrode is faced with a
soft|conductive tubber (nominal Shore A durometer hardness of 30 and volume resistivity |ess
than 1,0 x 10% Qm) with the same size contact area. Alternatively, non-conductive rubber or
foah may-bg used with an aluminium foil covering to provide electrical contact to the metal
plate orlblock.

9.4.1.2.2 Material with conducting threads

The measuring electrode for materials with conducting threads shall be a sharp metal point
with a radius of curvature of (0,25 = 0,05) mm, a cone angle at the tip of (20 £ 1)° and a major
diameter of (1,5 £ 0,5) mm.

9.4.2 Test procedure

Suspend the FIBC under test by its lifting loops so that it hangs freely with no part of the main
bag touching the floor or any other structure. The resistance between any part of the FIBC
and earth shall be at least 1,0 x 1012 Q.
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For FIBC containing conducting elements within their lifting loops, insulation shall be inserted
between the lifting loops and the support points on the metal framework, such that the
resistance to earth shall be at least 1,0 x 1012 Q.

Connect one test lead from the resistance-measuring apparatus to a groundable point on the
FIBC using a clip that assures good electrical contact.

Connect the other test lead from the resistance measuring apparatus to the measuring
electrode.

For[materials without conducting threads, hold the soft-faced electrode (see 9.4.1.2.1) agginst
the surface of the FIBC under test. It may be necessary to insert some insulating material finto
the [FIBC of sufficient weight to keep the sides of the FIBC in tension during measuréments.

For|materials with conducting threads, select a single thread and ensure the pointed electrode
(seg 9.4.1.2.2) makes contact. In some cases, the fabric structure or a coating may cover a
confducting thread. A sharp point enables the electrode to penetrate the fabric or coating to
makKe contact with the conducting thread.

Starting with the voltage set to 10 V, take a reading of the resistance (15 + 2) s after applying
the ftest voltage. If the value exceeds 1,0 x 108 Q, select 100 ) and repeat the measurem[nt.

If thie value for this second measurement exceeds 1,0 x 101¥¢);"select 500 V and make a final
megasurement. Record the reading, which matches the voltage and resistance range specified
in 914.1.1, unless either of the following situations occurs!

a) the measured resistance at 10 V is greater tharm)0 x 106 Q and the measured resistgnce
ht 100 V is less than 1,0 x 106 Q; or

b) the measured resistance at 100V is .greater than 1,0 x 10’1 Q and the measuired
resistance at 500 V is less than 1,0 x 10 Q;

in which case the resistance measurement made at the higher voltage level shall be recorded.

At least 10 measurements shall be“made at locations distributed evenly on each panel in[the
FIBC, including top and bottomtpanels, internal reinforcements, discharge and filling spquts,
skirts, etc., and the full series~of measurements shall be repeated for each groundable pgint,
including lifting loops if. they are designated as such. If the FIBC under test contgins
confucting threads, thex10 measurements made on each panel shall be made on diffefent
threjads.

Additional measurements shall be made on any label or other attachment made from
matgrials wjthésurface resistivity less than 1,0 x 109 Q, measured according to IEC 61340}{2-3
under the_conditions specified in 8.2.

For|FIBC that do not have four clearly defined sides, at least 40 measurements shall be mjade
at locations distributed evenly over the area of the FIBC.

A careful visual inspection shall be carried out of the entire FIBC to identify any area that
appears to differ in any way from the rest of the FIBC. If the FIBC under test contains
conducting threads, a visual inspection shall be used to identify possible break points,
missing or damaged threads. Additional resistance measurements shall be carried out on all
areas identified during the visual inspection.

10 Test report

10.1 General

The test report shall include at least the information in 10.2 to 10.7.
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10.2 For all types of testing

a)
b)
c)
d)
e)

f)

reference to this document;

date of testing;

details of equipment calibration;

atmosphere for conditioning and testing;

description of test samples (for FIBC description shall be as defined in Table 8 below);

details of any pre-treatment;

g) for each FIBC sample tested, a statement as to whether or not it meets the requirements

h)

i)

10.3 For electrical breakdown voltage testing

a)

b)

10.4

10.1
a)
b)

10.¢ For surface resistivity testing of inner liners, labels and document pockets

a)
b)
10.7

a)

specified in Clause 7;

for each inner liner tested, a statement as to whether or not it meets the requirems
specified in 4.2;

details of any deviations from this document.

the maximum electrical breakdown voltage measured for each matérial in the FIB(
nner liner; or

A statement indicating that electrical breakdown voltage cannot\be determined becaus
conductivity within the material.

|l For ignition testing

ncluding the resistance to earth;

volume concentrations of gas mixture;

minimum ignition energy of gas mixture;

or each sample tested, the number of ignition attempts made;

or each sample tested, the location.of any additional measurement points;

or each sample tested, the number of ignitions achieved.

) For resistance to groundable point testing
he maximum resistance-t0-a groundable point;
he applied test voltage.

he minimumtand maximum surface resistivity on each side of the sample;
he applied/test voltage.

Fortest reports issued by accredited testing authorities
helaccreditation number of the testing authority;

bnts

or

e of

whether FIBC are isolated or earthed during testing, and how the FIBC are earthed,

b) a unique certificate or test report number.
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Table 8 — Example of full sample description
to be included in the test report

Detail

Notes

FIBC description

Code and trade name

Manufacturer's name and address

Method of construction

Nom

inal load (kg)

Material type and grade

Tare

mass (kg)

Num

per of plies

Gran

nmage of material per square metre (g/m?)

Fabrjc (warp/weft), tapes per 100 mm

Coatjng material, thickness (um), weight (g/m?)

Linef material, thickness (um)

Design drawing

Dimgnsions (mm)

Filling aperture Position, design, internal diameter (mm), closure
material and gfammage (g/m?)

Discharge aperture Position, design, internal diameter (mm), closure
material’and grammage (g/m?)

Sewing Type,‘constructive thread

Conductive thread or dissipative yarns, tapes or Type, distance between threads (mm), position of

coatings earth bonding points

Forn} of liner attachment

Fillef cord

Adhgsive type

IEC 61340-4-4:2018 © IEC 2018
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Annex A
(informative)

Electrical breakdown voltage — Typical voltage/time graphs

Figures A.1 and A.2 show representations of voltage/time graphs for electrical breakdown
voltage measurements made by the method specified in 9.2.
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Figure A.1 — Example of voltage/time graph for material
showing distinct breakdown
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Figure A.2 — Example of voltage/time graph for material showing reduction
in rate of voltage rise because of conduction within the test material
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Annex B

(normative)
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Polypropylene pellets for ignition testing

The particle size distribution of nominally spherical polypropylene pellets suitable for use in

ignition testing (see 9.3) is shown in Table B.1.

Table B.1 — Particle size distribution

of nnl\lnrnn\lle_“_e_p,e_u_e_ts
| P AL ~J

Particle size distribution Total
Siele size 4 4x5 | 5x6 | 6x8 | 8x12 | 12x16 | 16 x30 | 30 x40 | PAN '| Mass
Mean opening
(mm) 4,38 3,68 2,87 2,03 1,44 0,89 0,51
Mass (g) 0,00 1,22 15,28 | 86,94 | 124,47 52,64 2,46 0,02 0,01 | 283]04
Mass fraction (%) 0,00 0,43 5,40 | 30,72 | 43,98 18,60 0,87 0,01 0,00

Mean particle diameter: 2,27 mm.



https://iecnorm.com/api/?name=5ab866232f6d9aa96c52a1302c6d9cf6

IEC 61340-4-4:2018 © IEC 2018 -41 -

Annex C
(informative)

Guidance on test methods for manufacturing quality control

C.1 Introductory remarks

Quality control testing is carried out by manufacturers to ensure that FIBC are within
manufacturing specification before leaving the factory. Similar test procedures may also be
carfied out by users who wish to check that FIBC meet their requirements before accepting
them for use in their facilities.

As quality control testing may be carried out on a daily basis, often on multiple samples, [it is
preferable for test methods and procedures to be simple and quick to-perform at| an
acceptable cost. The test procedures specified in Clause 9 can be used for”quality control
testjng, but for many manufacturers and users they may be too complex; to0 time consuming
or tpo expensive.

In fontrast to type qualification testing, where FIBC are evaluated against standard
acceptance criteria, quality control testing allows manufacturers*and users to evaluate F|IBC
agajnst acceptance criteria that they specify and which are“oeften only valid for a specific
des|gn of FIBC or application. For this reason, quality control test methods and acceptgnce
critgria used by one manufacturer or user may not be appropriate for evaluating FIBC from
oth¢r manufacturers or FIBC intended for other specific/uses.

The| test methods described in Clause C.2 may be.useful for quality control testing. The ligt of
test| methods is not comprehensive and there’may be other test methods that are eqdally
suitpble. Manufacturers or users should ensure that quality control testing is suitable for their
own needs.

Quglity control testing should be.\designed to provide manufacturers and users with
information that demonstrates all,FIBC produced and delivered are substantially the samg¢ as
the |sample FIBC used to qualify the FIBC design. Quality control test methods, other than
thoge specified in Clause 9;.if-used for this purpose, should not be used as a substitutg for
type qualification test methods, and should not be used by manufacturers to promote their
FIBL in a way that might conflict with the requirements specified in Clause 7.

C.2] Test methods

Cc.21 Résistance measurements

confrefMesting. Simple resistance meters or multimeters that are widely available at low ¢ost
may be used in place of more expensive laboratory grade apparatus for quickly checking the
electrical continuity between panels in Type C FIBC. Measurements may also be made on
materials to ensure that they are sufficiently conducting for use in Type C FIBC.

Res1istance measuring apparatus other than that specified in 9.4.1.1 may be used for quality

For convenience, resistance measurements for quality control testing may be carried out on
FIBC whilst they are on an inspection table, for example. Care should be taken to avoid
creating electrical connections between panels that may not be present during normal FIBC
filling and emptying operations.

Resistance measurements may be used for quality control testing for some designs of Type D
FIBC. The test procedures specified in 9.4 or other procedures may be used to check that the
resistance of materials is neither too low nor too high.
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C.2.2 Charge decay measurements

IEC 61340-2-1 [4] specifies test methods for measuring the ability of materials and products
to dissipate static electric charge. The apparatus specified in 4.3 may be useful for quality
control testing of some materials used in the construction of Type D FIBC.

The point at which timing is started and stopped, as well as the acceptable charge decay time,
should be selected by manufacturers or users in accordance with their own requirements. A
very short decay time may indicate that the material under test is too conductive and may give
rise to sparks. An excessively long decay time may indicate that the material under test does

not have the ability to dissipate charge at the rate required for Type D FIBC and may give rise
to b[ush discharges. As a general guide, decay time constants between 500 ms and 30 § may
be acceptable. It should be noted, however, that some materials used in the constructioh of

Typge D FIBC may have charge decay times outside of these limits.

C.2)3 Charge transfer measurements

Thel| principle of charge transfer measurements is to provoke an electrostatic discharge tq an
eledtrode connected to a measuring system to determine the quantity of Charge transferred in
the discharge.

Chgrging of FIBC should be carried out using the re-circulating“FIBC filling rig describef in
9.3.[1.4. To charge materials and FIBC where the use of a re-circulating FIBC filling rig is|not
avallable, or practical, alternative charging methods can beé.émployed, such as rubbing with
other materials, which, in combination with the FIBC (material, have a high electrosfatic
chafging propensity, or by spraying with charge generated by a high-voltage corona array.

IEC|60079-32-2 [2] describes test apparatus and procedures that may be used to charge
matgrials and make charge transfer measurements. The specified rubbing materials may|not
be appropriate for charging all types of FIBC in which case they may be substituted for other,
morje suitable materials.

The| maximum charge transfer limits shown in IEC TS 60079-32-1 [1] are based| on
eleqgtrostatic discharges from homogeneous, non-conductive materials. The naturel of
eleqgtrostatic discharges from ‘some static protective FIBC may differ in both spatial and
temporal characteristics to\sthe type of discharge used to derive the data showr| in
IEC|TS 60079-32-1 [1]. For_quality control testing, manufacturers or users should estaljlish
maximum charge transfer limits applicable to their own products or applications.
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Annex D
(normative)

Classification of hazardous areas and zones

Tables D.1 and D.2 describe the classification of hazardous areas, explosion groups and
hazardous zones defined in IEC 60079-10-1 and IEC 60079-10-2.

Table D.1 — Classification of hazardous areas in IEC 60079-10-1
and lEC 60079.10-2

c

gssification

Description of the area

Mines susceptible to firedamp

Places with an explosive gas atmosphere other than mines, consisting of

A Normal incendive gases and vapours, e.g. hexane, methanejacetone

B Highly incendive gases and vapours, e.g. diethyl ether, ethylene, cyclopentang

C Very highly incendive gases and vapours, e.g. hydrogen, ethyne, carbon
disulphide

Places with an explosive dust atmosphere other than minesi-consisting of

A Combustible flyings
B Non-conductive dust
C Conductive dust

NOTE 1 A substance classified with a specific explosion grotp produces an area of the same explosion group

its vicinity.

NOTE 2 The ignition hazard increases from A to C.

n

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

Zone

Description of the zone

Place in which”an explosive atmosphere consisting of a mixture with air of flammable
substantes ‘in the form of gas, vapour or mist is present continuously or for long periods, d
frequently.

=

Place in which an explosive atmosphere consisting of a mixture with air of flammable
substances in the form of gas, vapour or mist is likely to occur in normal operation
occasionally.

Place in which an explosive atmosphere consisting of a mixture with air of flammable
substances in the form of gas, vapour or mist is not likely to occur in normal operation but] if it
does occur, will persist for a short period only.

20

Place in which an explosive atmosphere, in the form of a cloud of combustible dust in air,

@]

present continuously, or for long periods or frequently for short periods.

NOTE Places where piles of dust are present but where dust clouds are not present
continuously, or for a long period, or frequently are not included in this zone.

21

Place in which an explosive atmosphere, in the form of a cloud of combustible dust in air, is
likely to occur occasionally in normal operation.

22

Place in which an explosive atmosphere, in the form of a cloud of combustible dust in air, is
not likely to occur in normal operation but, if it does occur, will persist for a short period only.
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Annex E
(informative)

Risks associated with cone discharges

018

This document describes procedures for evaluating the ignition risk presented by electrostatic
discharges related to the construction, fabric and all parts of the FIBC itself in flammable or
explosive environments.

It showld-however be kepnt in mind that filling-charged high-resistivity nowder into containers
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Annex F
(informative)

Explanation for resistance and resistivity limits,
and thickness limits for insulating layers of inner liners

F.1 Resistance to groundable point limit for Type C FIBC

The_maximum permitted resistance between a conductor and earth is determined by the
chafging current. Hazardous sparks from conductors can be eliminated by connectinthhe
confluctor to earth through a resistance that is no greater than the value obtained by-divigiing
the [spark onset potential by the charging current. The resistance to groundable point-lim|t of
1,0|x 108 is such that a charging current significantly greater than 30 pA is tequired to
gengerate hazardous potentials on Type C FIBC (Yamaguma et al, 2015 [8]). Such high
chafging currents are not generated during normal FIBC filling and emptying operati¢ns.
Thefefore, by setting the resistance to groundable point limit at 1,0 x 108,Q,"Type C FIBC [can
be ysed without further consideration of charging current.

F.2| Resistivity of inner liners

The| upper resistivity limit for Type L1 inner liners is sef\at’ 1,0 x 108 Q so that they|are
conlpatible with the requirements for Type C FIBC as explained in Clause F.1.

Empirical evidence (e.g. Butterworth et al, 1983[6];Salmela et al, 2005[7]) indicates that
eledtrostatic discharges from isolated materials with resistivity between the order of 109 Q fand
10'% Q present minimum risk of igniting explosive atmospheres.

Isolpted materials with resistivity significantly less than 109 Q tend to produce spark{like
disgharges. One characteristic of sparks is that they release a large proportion of |the
elegtrical energy stored on a charged material. For metals and other very low resist|vity
materials, virtually all the stored( electrical energy is released into the spark gap and is
avallable to cause ignition. Materials with greater resistivity absorb some energy as charge
moves through them, leaving\less energy in the spark gap to cause ignition. At some pgint,
the [amount of energy absorbed by the material is so great that the energy transferred to|the
spafk gap is not enough.to'cause ignition.

Materials with resistivity significantly greater than 1012 Q are considered to be insulating fand
do pot allow the\free movement of charge. Localized areas on insulators can acquire yery
high surfacelicharge densities, which can result in brush discharges that release enough
energy to cause ignition.

Type K2 inner liners may be used in Type B and Type D FIBC, in which case they|will
norrmatty befsotatedfromearth—T rerefore; theTesistivity of T ype £2-mmer timers—stratt ot be
less than 1,0 x 10% Q, otherwise hazardous sparks may occur. To avoid hazardous brush
discharges, the upper limit of resistivity permitted for Type L2 inner liners is set at
1,0x 1012 Q.

Further information on earthing requirements, sparks and brush discharges is given in
IEC TR 61340-1 [3] and IEC TS 60079-32-1 [1].

F.3 Thickness of insulating layers of inner liners

The external field from any charge that builds up on the surface of a thin insulating material
backed by a conductive or dissipative layer is attenuated by the backing layer, which reduces
the risk of incendiary brush discharges from the material. The degree of attenuation
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diminishes as the thickness of the insulating material increases. If the thickness of the
insulating material exceeds 700 pm, the risk of incendiary brush discharges becomes
significant. Therefore, the thickness of any insulating layer of an inner liner that contacts the
product is limited to less than 700 pm.
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7) Apcune responsabilité ne doit. étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatg

COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ELECTROSTATIQUE -

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

AVANT-PROPOS

dbjet de favoriser la coopération internationale pour toutes les questions de normalisatioh dans les domd
de I'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie des Normes internatior
des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) e
Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée\aydes comités d'études
tfavaux desquels tout Comité national intéressé par le sujet traité peuty participer. Les organisa
internationales, gouvernementales et non gouvernementales, en liaison avec\'lEC, participent également
tfavaux. L'IEC collabore étroitement avec I'Organisation Internationale dey Normalisation (ISO), selon
donditions fixées par accord entre les deux organisations.

es décisions ou accords officiels de I'lEC concernant les questions\téchniques représentent, dans la mqg
du possible, un accord international sur les sujets étudiés, étant‘‘donné que les Comités nationaux de
intéressés sont représentés dans chaque comité d'études.

domme telles par les Comités nationaux de I'lEC. Tous l€$ efforts raisonnables sont entrepris afin que
sfassure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsab
éventuelle mauvaise utilisation ou interprétation qui en‘est faite par un quelconque utilisateur final.

esure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nation

regionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépend

a Commission Electrotechnique Internationale (IEC) est une organisation mondiale ~de\ normalisption
domposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de(|EC). L'IEC a |pour

ines
ales,
des
aux
ions
aux
des

sure
'IEC

es Publications de I'lEC se présentent sous la forme de fecommandations internationales et sont agrpées

'IEC
e de

Qans le but d'encourager I'uniformité internationaley,les Comités nationaux de I'lEC s'engagent, dans toute la

ales

dt régionales. Toutes divergences entre toutes”Publications de I'lEC et toutes publications nationalef ou

ants

fopurnissent des services d'évaluation(de conformité et, dans certains secteurs, accédent aux marquef de

indépendants.
ous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

compris ses experts_patrticuliers et les membres de ses comités d'études et des Comités nationaux de |
pour tout préjudice cause en cas de dommages corporels et matériels, ou de tout autre dommage de qud

ublication de’["EC, ou au crédit qui lui est accordé.

‘attention(est attirée sur les références normatives citées dans cette publication. L'utilisation de publica
reférencées est obligatoire pour une application correcte de la présente publication.

‘attention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent
I'objet’de droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels d
de brevets et de Ne pas avolr signale 1eur existence.

gonformité de I'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certification

ires,
IEC,
Ique

ature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) ef les
dépenses découlant de la publication ou de l'utilisation de cette Publication de I''EC ou de toute autre

ions
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roits

La Norme internationale IEC 61340-4-4 a été etablie par le comité d'études 101 de I'EC:
Electrostatique.

Cette troisiéeme édition annule et remplace la deuxiéme édition, parue en 2012,
I'Amendement 1:2014. Cette édition constitue une révision technique.

et

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) au vu des preuves expérimentales, la limite maximale de résistance de mise a la terre
pour les GRVS de Type C, et les limites de résistance associées des revétements
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protecteurs intérieurs utilisés dans les GRVS de Type C ont été augmentées de
1,0x107Qa1,0x108Q;

b) la classification des revétements protecteurs intérieurs de Type L1 a été révisée et
étendue aux revétements protecteurs intérieurs de Type L1C fabriqués a partir de
matériaux multicouches ayant une couche interne conductrice;

Cc) une exigence relative a I'étiquetage permettant d'inclure wune référence a
I''EC TS 60079-32-1 concernant les recommandations relatives a la mise a la terre a été
ajoutée.

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

FDIS Rapport de vote
101/546/FDIS 101/555/RVD

Le napport de vote indiqué dans le tableau ci-dessus donne toute information-sur le vote ayant
abopti a I'approbation de cette Norme internationale.

Ce glocument a été rédigeé selon les Directives ISO/IEC, Partie 2.

Ung liste de toutes les parties de la série IEC 61340, publiees sous le titre gengral
Elegtrostatique, peut étre trouvée sur le site web de I'lEC.

Le comité a décidé que le contenu de ce document/ne-sera pas modifié avant la datd de
stalfilité indiquée sur le site web de I''EC sous "http://webstore.iec.ch" dans les données
relatives au document recherché. A cette date, le decument sera
e feconduit,

e Bupprimé,

e femplacé par une édition révisée, ou

e amendée.

IMPIORTANT - Le logo "colour inside"™ qui se trouve sur la page de couverture de cette
publication indique _qu'elle contient des couleurs qui sont considérées comme utiles a
unel bonne compréhension de son contenu. Les utilisateurs devraient, par conséquent,

imprimer cette publication en utilisant une imprimante couleur.
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INTRODUCTION

grands récipients pour vrac souples (GRVS) sont largement utilisés pour le stockage, le
sport et la manipulation des matériaux sous forme de poudres, de paillettes ou granuleux.

Ils sont généralement réalisés en toile de polypropylene sous forme de sacs cubiques
d'environ 1 m3 de volume, bien que leur forme puisse varier et que leurs dimensions puissent
varier entre 0,25 m3 et 3 m3. La toile utilisée peut étre & une seule couche, un stratifié
multicouche ou une toile enduite. Le polypropyléne non traité est un isolant électrique, comme

c'es

t souvent le cas avec les produits mis dans les GRVS. Il existe un risque important de

génération de charges électrostatiques au cours des opérations de remplissage et de vidage
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relatives aux risques associés aux décharges de cénes sont données a I'Annexe E.

ATT

protcgeco;—oaco—t AT CTC Ve

cumuler. Dans de tels cas, les décharges électrostatiques sont inévitables et peuyent
stituer un probléme grave lorsque les GRVS sont utilisés dans des atmosphéres
osives dangereuses.

Trroargc—pToveTT

atmospheére explosive dangereuse peut étre générée lors de manipulations de poudres
5 qui créent des nuages de poussiére, ou des couches minces de poudre, qui les unp et
autres peuvent étre enflammés par des décharges électrostatiques. Une atmosphére
osive dangereuse peut également étre générée lors de I'utilisationnde gaz ou de solvants
tils. Dans ces situations de type industriel, il y a clairement-nécessité d'éliminer| les
harges électrostatiques d'inflammation.

me avec tout matériel industriel, il convient d'effectuer™ine appréciation approfondig du
ue avant d'utiliser des GRVS dans des situations potentiellement dangereuses. L'objef de
résente partie de I'lEC 61340 est de décrire un systéme de classification, les méthgdes
sai, les exigences de performance et de cohception et les procédures d'utilisation
irisées qui peuvent étre utilisés par les fabricants, les rédacteurs de spécifications ef les
ateurs finaux, en tant que partie intégrantexd'une appréciation du risque de tout GRVS
iné a étre utilisé dans une atmospherevexplosive dangereuse. Cependant, elle| ne
prend pas les procédures pour l'évaldation des risques spécifiqgues des déchanges
trostatiques provenant de produits a |'intérieur des GRVS, par exemple les décharges de
s, du personnel ou de matériels~utilisés a proximité des GRVS. Des informatjons

ENTION: Les méthodes ~d'essai spécifiées dans le présent document impligyent

l'utilisation d'alimentations électriques a haute tension et de gaz inflammables qui peuyent

prés
pers
enc

réglementations locales avant d'entreprendre une quelconque procédure d'essai.

enter des dangers s'ils’ sont manipulés de maniére incorrecte, en particulier parn du
onnel non qualifié& ou inexpérimenté. Les utilisateurs du présent document sont
buragés a effectuer les appréciations de risque appropriées et a tenir compte |des
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ELECTROSTATIQUE -

Partie 4-4: Méthodes d'essai normalisées pour
des applications spécifiques — Classification électrostatique
des grands récipients pour vrac souples (GRVS)

La présente partie de I'lEC 61340 spécifie les exigences relatives aux grands récipients gour
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souples (GRVS) dont le volume est compris entre 0,25 m3 et 3 m3, destinés a Btre
5és dans des atmosphéres explosives dangereuses. L'atmosphére explesive peut Btre
e par le contenu du GRVS ou peut exister a I'extérieur du GRVS.

exigences comportent:

a classification et I'étiquetage des GRVS;
a classification des revétements protecteurs intérieurs;

a spécification des méthodes d'essai pour chaque. ype de GRVS, du revétement
brotecteur intérieur, des étiquettes et des pochettes de<documents;

es exigences de conception et de performance dés GRVS, des revétements protectgurs
ntérieurs, des étiquettes et des pochettes de doéuments;

'utilisation sécurisée des GRVS (incluant, ceux qui comportent des revétements
protecteurs intérieurs) dans des zones differentes définies pour des environnemeénts
présentant un danger d'explosion, décriteZpour des zones ou des poussiéres combustibles
sont présentes ou peuvent étre présentes (IEC 60079-10-2) et pour des atmosphéres
bxplosives gazeuses (IEC 60079-10-1);

es procédures de qualification de‘type et de certification des GRVS, incluant I'utilisalt
securisée des revétements protécteurs intérieurs.

on

E 1 Des recommandations relatives aux méthodes d'essai pouvant étre utilisées pour le controle de la qalité
brication sont données a I'Annexe C.

exigences du présent document sont applicables a tous les types de GRVS ef de
tements protecteurs intérieurs, testés dans leurs conditions de fabrication, ayant
ation, et destinés a étre utilisés dans des atmosphéres explosives dangereuses: Zongs 1
(Groupes«llA® et IIB seulement) et zones 21 et 22 (voir la classification des zdnes
gpereuses<et-des groupes d'explosion a I'Annexe D). Pour certains types de GRVS,|les
ences-'du présent document s'appliquent uniquement a une utilisation dans |[des
pspheres explosives dangereuses avec une énergie d'allumage minimale de 0,14 mJ ou
et ol les courants de charge ne dépassent pas 3,0 pA.

NOT

E 2 0,14 mJ représente I'énergie d'allumage minimale réaliste pour un gaz ou une atmosphére vapeur du

Groupe IIB. Bien qu'il existe des matériaux plus sensibles, 0,14 mJ est I'énergie d'allumage minimale la plus faible
de tout matériau qui est susceptible d'étre présent lorsque les GRVS sont vidés. 3,0 pA est le courant de charge le

plus

élevé que susceptible d'étre rencontré dans des processus industriels communs. Cette combinaison d'énergie

d'allumage minimale et de courant de charge représente les conditions les plus séveres auxquelles il est possible

de s'

Les
Zon

attendre en pratique.

GRVS ne sont normalement pas utilisés en Zone 0 ou en Zone 20. S'ils sont utilisés en
e 0 ou en Zone 20, les exigences du présent document s'appliquent, ainsi que des

exigences complémentaires qui dépassent le domaine d'application du présent document.

Le

volume contenu dans les GRVS peut étre désigné comme zone 20, auquel cas les

exigences du présent document s'appliquent.
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Les solides contenant des résidus de solvant peuvent générer une atmosphére explosive
dangereuse a l'intérieur du GRVS, ce qui peut entrainer la désignation du volume en Zone 1
ou en Zone 2; dans ce cas les exigences du présent document sont applicables.

La conformité aux exigences spécifiées dans le présent document ne garantit pas
nécessairement que des décharges électrostatiques dangereuses, par exemple des
décharges de cbnes, ne seront pas générées par le contenu des GRVS. Des informations
relatives aux risques associés aux décharges de cénes sont données a I'Annexe E.

La conformité aux exigences du présent document ne réduit pas la nécessité d'une
app" HPp. Do - PP o e O e} ey o

C gtre- ODotG S GIRLVR LY =S—€ PooOtG de

J A \J 3y 3
nécessiter des précautions supplémentaires pour empécher des décharges

NOTE 3 Dans les exemples mentionnés dans l'alinéa ci-dessus, des précautions supplémentaires peuvent|étre
ssaires dans le cas d'une poudre métallique, car si la poudre est isolée et se charge, des étincglles
incepdiaires peuvent apparaitre, et dans le cas des poudres de toner, des déchargespincendiaires peyvent

appdraitre au cours d'opérations de remplissage et de déconditionnement rapide. L'IEC TS 60079-32-1 [1] 1 dpnne
des fecommandations relatives aux précautions supplémentaires pouvant étre nécessaires’”

Les| méthodes d'essai comprises dans le présent document peuvent étre utilisées| en
assgpciation avec d'autres exigences de performance; par exemple, lorsqu'une appréciation du
risqgue a indiqué que I'énergie d'allumage minimale concernég€ est inférieure a 0,14 mJ, [que
des| courants de charge sont supérieurs a 3,0 uA ou quefles conditions ambiantes sont a
I'ex{érieur de la plage spécifiée par le présent document.

La |conformité aux exigences spécifiées dans,le) présent document ne garantit [pas
nécessairement que des chocs électriques sur le personnel ne se produiront pas a partif du
GRYS au cours d'une utilisation normale.

2 |Références normatives

Les|documents suivants cités dans ‘le texte constituent, pour tout ou partie de leur cont¢nu,
des| exigences du présent document. Pour les références datées, seule [I'édition ditée
s'agplique. Pour les références:-non datées, la derniére édition du document de référence
s'agplique (y compris les éyentuels amendements).

IEC|60079-10-1, Atmespheres explosives — Partie 10-1. Classement des emplacemenils —
Atmlosphéres explosives gazeuses

IEC|60079-10-2;-"Atmospheres explosives — Partie 10-2: Classement des emplacemenis —
Atmlosphéeres explosives poussiéreuses

IEC|60243-1:2013, Rigidité diélectrique des matériaux isolants — Méthodes d'essai — Partie 1:
Esspis;aux fréquences industrielles

IEC 60243-2, Rigidité diélectrique des matériaux isolants — Méthodes d'essai — Partie 2:
Exigences supplémentaires pour les essais a tension continue

IEC 60417, Symboles graphiques utilisables sur le matériel (disponible a I|'adresse:
http://www.graphical-symbols.info/equipment)

IEC 61340-2-3, Electrostatique — Partie 2-3: Méthodes d'essais pour la détermination de la
résistance et de la résistivité des matériaux solides destinés a éviter les charges
électrostatiques

1 Les chiffres entre crochets se référent a la Bibliographie.
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ISO/IEC 80079-20-2, Atmospheres explosives — Partie 20-2: Caractéristiques des produits —
Méthodes d'essai des poussieres combustibles

ISO 7000, Symboles graphiques utilisables sur le matériel — Symboles enregistrés (disponible
a I'adresse: http://www.graphical-symbols.info/equipment)

ISO 21898, Emballages — Grands récipients vrac souples (GRVS) pour matiéres non
dangereuses

ASTM E582, Standard test method for minimum ignition energy and quenching distance in
gaspous mixtures

3 |Termes et définitions

Pour les besoins du présent document, les termes et définitions de FIEC 60079-1D-1,
I''EC 60079-10-2 et I'ISO 21898, ainsi que les suivants, s'appliquent.

L'ISO et I'lEC tiennent a jour des bases de données terminologiques,destinées a étre utiligées
en normalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponible a I'adresse http://www.electropedia.org/

e |SO Online browsing platform: disponible a I'adresse hitp»/www.iso.org/obp

3.1
matériau multicouche
matgriau se composant de plus d'une couchg, ‘dont la combinaison peut se faire |par
coektrusion, revétement, stratification ou par tout autre procédé permettant de lier de fagon
permanente les couches entre elles

3.2
étouffement de flamme
effet d'objets solides servant de dissipateur a forte proximité du gaz

3.3
disfance d'étouffement critique
distance de séparationy maximale entre des électrodes opposées en deca de laquelle le
refrpidissement prévient'l'inflammation a une énergie spécifiée

Notel1 a l'article:. Les inflammations ont lieu si lI'espace entre les électrodes est supérieur a la disthnce
d'etquffement critique.

3.4

substance inflammable

subgtafce sous forme de gaz, de vapeur, solide ou d'un mélange de ceux-ci, capablg de
propager la ombpu on forsquelle e oun e d une source dinflammatior

3.5

atmosphére explosive

meélange avec l'air, sous conditions atmosphériques, de substances inflammables sous forme
de gaz, vapeurs, aérosols ou poussiéres, dans lesquelles, aprés que l'inflammation a eu lieu,
la combustion s'étend sur toute la surface non brilée

3.6

atmospheére explosive dangereuse

atmosphére explosive présente dans des quantités telles que des précautions contre
I'inflammation sont requises
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3.7

énergie minimale d'inflammation

EMI

énergie électrique la plus faible d'une étincelle purement capacitive (c'est-a-dire sans
inductance supplémentaire) exigée pour enflammer de la poussiére, des gaz ou de la vapeur

3.8
courant de charge
quantité de charge par temps unitaire circulant dans le GRVS

décharge électrostatique s'écoulant vers I'extérieur en traversant la surface depuisde degsus

3.1

décparge électrostatique provenant d'un objet ou d'une surface de nature conductrice mais se

sur lJune surface conductrice ou d'un matériaucde haute résistivité présentant une tension de

revétement protecteur intérieur
revétement protecteur
récipient intégré ou amovible s'ajustant dans le GRVS

3.14
résistivité superficielle
résiptivité équivalente'a la résistance superficielle d'une surface carrée de matériau
conjportant des électrodes sur deux cOtés opposés

3.18
résistivité volumique
résiptivité“équivalente a la résistance volumique d'un cube de matériau de longueur unitgire
conmpettant des électrodes sur deux faces opposées

3.16

essai de qualification de type

essai utilisé pour déterminer le type de GRVS tel que spécifié en 4.1 et pour démontrer que le
GRVS satisfait aux exigences de I'Article 7

3.17

essai de controle qualité

essai congu pour fournir aux fabricants et aux utilisateurs des informations qui prouvent que
tous les GRVS fabriqués et délivrés sont sensiblement identiques a I'échantillon de GRVS
utilisé pour qualifier la conception du GRVS
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3.18

point de mise a la terre

point du GRVS désigné par le fabricant comme un emplacement pour fixer un cable de
connexion a la terre ou d'autres moyens de mise a la terre d'un GRVS

4 Classification

4.1 Classification des GRVS

411 Principes de classification

Les| GRVS sont classés dans l'un des quatre types suivants: Type A, Type B, Type'C et
Type D. Les types sont définis par la construction du GRVS, la nature de leur fonctiohnement
prévu et les exigences de performance associées.

Ung conception individuelle de GRVS ne peut étre classée que dans un iseul type. [Par
exemple, un GRVS ne doit pas étre classé simultanément comme Type'B et Type D] ou
conme Type B et Type C, ni comme Type CD.

412 Type A

Les|GRVS de Type A sont constitués de toiles tissées ou de\plastique sans aucune mesure
conjre le développement de charges électrostatiques. Les‘GRVS qui ne satisfont pas |aux
exigences spécifiées a I'Article 7 ou dont les exigences'ont pas été vérifiées sont clagsés
dang le Type A.

413 Type B

Les|GRVS de Type B sont constitués de toiles tissées ou de plastique congu pour empégher
I'apparition d'étincelles et de décharges glissantes de surface.

Les| matériaux conducteurs, par exemple ceux utilisés pour la fabrication des GRVS| de
Type C, ne doivent pas étre utilisés\pour la fabrication des GRVS de Type B.

NOTE Les GRVS de Type B ne sont.normalement pas reliés a la terre. Le matériau conducteur qui n'est pasjrelié
a la ferre représente un risque d'étincelles incendiaires.

4.1.4 Type C

Les| GRVS de Type)C sont constitués d'une feuille conductrice de toile ou de plastiqug ou
entrielacée avec_ des fils conducteurs ou des filaments et congus pour empécher l'apparition
d'ét|ncelles incendiaires, de décharge en aigrette et de décharges glissantes de surface. |Les
GRYS de Jype C sont congus pour étre reliés a la terre avant le début des opérationg de
remplissage et de vidange et doivent restés reliés a la terre durant ces opérations.

4.15~"Fype b

Les GRVS de Type D sont constitués de toile protégée contre I'électricité statique congue
pour empécher I'apparition d'étincelles incendiaires, de décharge en aigrette et de décharges
glissantes de surface, sans nécessiter une connexion du GRVS a la terre.

4.2 Principes de classification et exigences pour les revétements protecteurs
intérieurs

4.2.1 Composants des revétements protecteurs intérieurs

Les matériaux utilisés pour les revétements protecteurs intérieurs peuvent étre monocouches
ou multicouches. Dans le cas des matériaux multicouches, les couches sont généralement
liées entre elles de fagcon permanente. Des exemples de GRVS a revétement protecteur
intérieur monocouche et multicouche sont représentés a la Figure 1.
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Pour les besoins du présent document, et pour les revétements protecteurs intérieurs
monocouches et multicouches, la surface extérieure du revétement protecteur intérieur
représente la surface en contact physique avec le GRVS, et la surface intérieure du
revétement protecteur intérieur représente la surface en contact physique avec le produit dont
est rempli le GRVS.

A la Figure 1, le revétement protecteur intérieur multicouche représenté comporte trois
couches. En pratique, il est possible d'utiliser plus de trois couches. Pour les besoins du
présent document, une couche interne représente toute couche d'un revétement multicouche
qui n'entre en contact physique ni avec le GRVS, ni avec le produit dont est rempli le GRVS.

Les| propriétés électriques de la surface extérieure d'un revétement protecteur intérjeur
monocouche ou multicouche peuvent étre identiques ou différentes de celles de Ja surface
intérieure. Par exemple, l'une des surfaces peut étre traitée avec une finition logale afin de
réddiire la résistivité superficielle.

Plugieurs combinaisons de couches aux propriétés électriques différentes ot analogues $ont
posgibles avec les revétements protecteurs intérieurs multicouches.

intéfieurs, pour les besoins du présent document ce sont lesOpropriétés électriques [des
surfaces extérieures et intérieures des revétements protectelrs intérieurs qui présentent un
intéfét, conjointement avec la présence de couches internes . €onductrices.

Biel qu'il soit possible de combiner plusieurs matériaux pour les-revétements protecteurs
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RVS 5 surfaCevintérieure d'un revétement protecteur intérieyr
urface extérieure d'un revétement protecteur multicouche
térieur monocouche 6 ¢(surface externe d'un revétement protecteur intérieur
3 surface intérieure d'un revétement protecteur multicouche

imtérieur monocouche 7/~ surface interne d'un revétement protecteur intérieur

4 durface extérieure d'un revétement protecteur multicouche
imtérieur multicouche 8 surface externe d'un revétement protecteur intérieur
multicouche

N
— ¢

NOTE A titre indicatif, les couches du reV&tement protecteur intérieur multicouche sont représentées séparément.
En pratique, elles sont liées entre elles/de fagon permanente.

Figure 1 — Exemples de revétements protecteurs intérieurs de GRVS

4.2 Mesures de-larésistivité de surface pour les revétements protecteurs intérielurs

La |résistivité superficielle doit étre mesurée selon I'lEC 61340-2-3. Un minimum| de
dix mesures doitétre effectué aux points uniformément répartis a la surface du revétement
intérieur. Toutes les mesures doivent étre dans les limites indiquées pour le type| du
revétementiintérieur soumis a l'essai.

4.23 Mesures de la tension de claguage pour les revétements protecteurs intérieurs

La tension de claquage doit étre mesurée selon 9.2 dans les conditions spécifiées en 8.2. La
tension de claquage mesurée dépend fortement de I'épaisseur du matériau isolant et de sa
résistivité électrique. Méme si des modifications mineures peuvent affecter la tension de
claquage, le résultat s'applique uniquement a la configuration du revétement soumis a I'essai
(y compris I'épaisseur des couches individuelles des revétements coextrudés, en plus de
I'épaisseur générale du revétement).

Lors de la mesure de la tension de claquage entre une couche isolante et une couche interne
conductrice, il est exigé d'effectuer un contact électrique avec la couche conductrice. Si une
connexion électrique est présente, par exemple le point de mise a la terre sur un revétement
fini, elle peut étre utilisée. Lors de la mesure des films sans point de mise a la terre, le
contact électrique avec la couche conductrice peut se faire en insérant une agrafe a travers le
film, ou en enlevant partiellement la couche conductrice sur une zone d'au moins 100 mm qui
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va du bord de la zone d'application de I'électrode a la couche isolante. Dans ces cas, au
moins deux agrafes doivent étre insérées ou au moins deux zones de film isolant doivent étre
retirées afin que la liaison électrique a la couche conductrice puisse étre vérifiée par mesure

de |

4.2.

a résistance entre les agrafes ou les zones conductrices exposées.

4 Type L1

Les revétements protecteurs intérieurs de Type L1 sont constitués de matériaux ayant au
moins une surface avec une résistivité superficielle inférieure ou égale a 1,0 x 108 Q (voir

I'An
doiy
son
peu

Si |
la t
dan

Le
ass

mis

nexe F),

classés en Type L1C (voir 4.2.5). Les revétements protecteurs intérieurs de Typ
fent étre utilisés dans les GRVS de Type C.

b matériau comporte une surface d'une résistivité superficielle supérieure 21,0 x 101
bnsion de claquage a travers le matériau doit étre inférieure a 4 kV, mesurée selon
5 les conditions spécifiées en 8.2.

irer la bonne mise a la terre du revétement protecteur intérigur. Par conséquent

b 3 la terre du GRVS doivent étre suffisamment robustesi\pour résister aux contraintes

contact fortuit entre le revétement protecteur intérieur et l'intérieur du GRVS ne peut

, la

surtEce ayant une résistivité inférieure a 1,0 x 108 Q doit étre splidement reliée au syst¢me
de mise a la terre du GRVS via des connexions spécifiques. (Les connexions au systémsg

de
lors

des|opérations de remplissage, de transport et de vidage ‘et pour maintenir une continuité
élegtrique.
L'épaisseur totale d'une couche quelconque ayant une résistivité superficielle supérieufe a
1,0 k 1012 Q & l'intérieur (c6té produit) du matériau du revétement protecteur intérieur |doit
étrel inférieure a 700 um.
Les| configurations admissibles et les exigences des revétements protecteurs intérieury de
Type L1 sont résumées dans le Tableat' 1.
Tableau 1 — Configurations admissibles et exigences des revétements protecteursg
intérieurs de.Type L1 (sans couche conductrice interne)
Parameétres
) ) Résistivité de Résistivité de i
Copfiguration la'surface la surface Tensions de claquage Epaisseur
intérieure extérieure Vg d
P, Po
1 p,<1,0x 108 Q Po <1,0x 108 Q Aucune mesure exigée Aucune limite
2A P, <1,0x 108 O Po < 1.0x 1012 0 Aucune mesure exigée Aucune limite
2B p,<1,0x10"20 Po<1.0x108Q Aucune mesure exigée Aucune limite
3 P, <1,0x 108 Q Po<1,0x10'20 Vg < 4kV Aucune limite
4 p,<1,0x10'20Q Po < 1,0x 108 Q Vg < 4kV d <700 um

Toutes les couches ayant une résistivité superficielle inférieure a 1,0 x 10% Q doivent étre solidement reliées

a la terre lorsqu'elles sont installées dans le GRVS.
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4.2.5 TypelLiC

Les revétements protecteurs intérieurs de Type L1C sont constitués de matériaux
multicouches et ont une couche interne d'une résistivité superficielle inférieure ou égale a
1,0 x 108 Q (voir I'Annexe F). Les revétements protecteurs intérieurs de Type L1C peuvent
étre utilisés dans les GRVS de Type C.

La tension de claquage entre une surface quelconque ayant une résistivité superficielle
supérieure a 1,0 x 10'2Q et la couche conductrice interne doit étre inférieure a 4 kV,
mesurée selon 9.2 dans les conditions spécifiées en 8.2.

L'épaisseur totale d'une couche quelconque ayant une résistivité superficielle supérieufe a
1,0k 1012 Q & l'intérieur (c6té produit) du matériau du revétement protecteur intétiedr |doit
étrel inférieure a 700 um.

Toutes les couches ayant une résistivité inférieure & 1,0 x 108 Q doivent- étre solidement
religes au systéme de mise a la terre du GRVS via des connexions“spécifiques. [Les
conhexions au systeme de mise a la terre du GRVS doivent étre suffisamment robustes pour
résipter aux contraintes lors des opérations de remplissage, de transport et de vidage et gour
maiptenir une continuité électrique.

Méme si la surface du revétement protecteur intérieur en contact avec l'intérieur du GR\|S a
une| résistivité superficielle inférieure a 1,0 x 108 Q, le contact fortuit entre le revétement
proflecteur intérieur et l'intérieur du GRVS ne peut assurer la bonne mise a la terre| du
revétement protecteur intérieur. De plus, des connexions spécifiques de mise a la terre $ont
toujpurs exigées.

Les| configurations admissibles et les exigenges des revétements protecteurs intérieury de
Type L1C sont résumées dans le Tableau 2.

Tableau 2 - Configurations admissibles et exigences des revétements protecteurs
intérieurs de Type L1C (avec couche conductrice interne?)

Parameétres

Copfiguration

Résistivité de
la surface
intérieure

0

Résistivité de
la surface
extérieure

Po

Tensions de claquage

s

Epaisseur
d

p,'<1,0 x 10120

Po<1,0x10'20

Aucune mesure exigée

Aucune limite

2 p,<1,0x 1020 Po<1,0x10'20 Vg <4 kVP Aucune limite
3 p,<1,0x10"20 Po <1,0x 1020 Vg <4 kVP d <700 um
! P, <1,0x107720Q Po<1.0Xx1077 0 Vg < 4 kVP d < 700 om

a2  Toutes les couches ayant une résistivité superficielle inférieure a 1,0 x 108 Q doivent étre solidement
reliées a la terre lorsqu'elles sont installées dans le GRVS.

b La tension de claquage est mesurée entre la surface ayant une résistivité > 1,0 x 10'2Q et la couche

interne conductrice.

4.2.6 Type L2

Les revétements protecteurs intérieurs de Type L2 sont constitués de matériaux ayant au
moins une surface avec une résistivité superficielle comprise entre 1,0 x 109Q et
1,0 x 1012 Q (voir I'Annexe F), mesurée dans les conditions spécifiées en 8.3. Les
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revétements protecteurs intérieurs de Type L2 peuvent étre utilisés dans les GRVS de Type B,
de Type C et de Type D.

Les matériaux ayant une résistivité superficielle inférieure & 1,0 x 108 Q ne doivent étre
utilisés dans aucune couche des revétements protecteurs intérieurs de Type L2.

Si les revétements protecteurs intérieurs de Type L2 sont utilisés avec les GRVS de Type C,
le contact fortuit entre le revétement protecteur intérieur et l'intérieur du GRVS ne peut
assurer la bonne mise a la terre du revétement protecteur intérieur. Par conséquent, la
surface ayant une résistivité comprise entre 1,0 x 109 Q et 1,0 x1 012 Q doit étre solidement
relige—au Systeme de MiSe a1 terre du GRVSvig des CONMexions Specifiques, JLes
conhexions au systeme de mise a la terre du GRVS doivent étre suffisamment robustés\pour
résipter aux contraintes lors des opérations de remplissage, de transport et de vidage_et gour
maiptenir une continuité électrique.

e}

Si I¢ matériau comporte une surface d'une résistivité superficielle supérieure la 1,0 x 10'¢ Q,
la tension de claquage a travers le matériau doit étre inférieure a 4 k\,, mesurée selon9.1
danp les conditions spécifiées en 8.2.

L'épaisseur totale d'une couche quelconque ayant une résistivité\superficielle supérieufe a
1,0k 1012 Q & l'intérieur (c6té produit) du matériau du revétenient protecteur intérieur |doit
étrel inférieure a 700 um.

Les| configurations admissibles et les exigences des, revétements protecteurs intérieury de
Type L2 sont résumées dans le Tableau 3.

Tableau 3 — Configurations admissibles et exigences
des revétements protecteurs intérieurs de Type L2

Parametres
Conffiguration Résistivité de Résistivité de Tensions de Epaisseur
la surface intérieure la surface extérieure claquage P d i
P Po Vg
Aucune Aucyne
1 1,0x1OQQSp|s1,0x1O12Q 1,Ox1099spos1,0x10129 mesure limile
exigée
Aucyne
9 12 12

2 1,0 x 10712 p, < 1,0 x 1072 Q Po>10x10"2Q Vg <4 kv@ limite

3 p|>1,0x1012§2 1,0x1099§pos1,0x10120 Vg <4 kv@ d <700 pm

a8 Ua tension,delclaquage inférieure a 4 kV ne peut pas toujours étre atteinte si I'épaisseur de la couche dyant
Une résistivité supérieure a 1,0 x 10'2 Q dépasse 20 pym.

4.2 7 Type L3

Les revétements protecteurs intérieurs de Type L3 sont constitués de matériaux ayant une
résistivité superficielle supérieure a 1,0 x 1012 O, mesurée dans les conditions spécifiées
en 8.2. Les revétements protecteurs intérieurs de Type L3 peuvent étre utilisés dans les
GRVS de Type B.

Les matériaux ayant une résistivité superficielle inférieure & 1,0 x 108 Q ne doivent étre
utilisés dans aucune couche des revétements protecteurs intérieurs de Type L3.

La tension de claquage a travers le matériau doit étre inférieure a 4 kV, mesurée selon 9.1
dans les conditions spécifiées en 8.2.
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Les configurations admissibles et les exigences des revétements protecteurs intérieurs de

Type L3 sont résumées dans le Tableau 4.
Tableau 4 — Configurations admissibles et exigences
des revétements protecteurs intérieurs de Type L3
Paramétres
Configuration Re5|st|\.l|te’ qe Re5|st|V|te'd.e Tensions de Epaisseur
la surface intérieure la surface extérieure claquage d
P Po Vs
12 12 AUCONne
1 p,>1,0x10" Q Po>1,0x10"%Q Vg <4 kV limite
4.3| Combinaison de GRVS et de revétements protecteurs intérieurs
Lorgque des revétements protecteurs intérieurs sont utilisés dans des GRVS; les revétements

proflecteurs intérieurs et le GRVS doivent étre conformes a leurs exigences respectives, c'
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profecteurs intérieurs de Type L1 sont toujours des GRVS de Type A et sont soumis a to

les

Les
inté
Typ
tens
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inté
sép
étre
a4
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Les
ils 3
preés
d'eX

re 4.2 pour les revétements protecteurs intérieurs et I'Article 7 polryles GRVS, et doi
conformes a toutes les exigences spécifiées pour les combinaisons, y compris
ences de mise a la terre pour les combinaisons de revétements.protecteurs intérieurs
S de Type C/Type L1/LC1/L2, et aux exigences d‘essais d'allumage pour
binaisons de revétements protecteurs intérieurs des GRVS de Type D et de Type
Clusion d'un revétement protecteur intérieur dans un GRVS ne change pas le type d
el est classé le GRVS. Par exemple, des GRYS(de Type A avec des revétems

restrictions d'utilisation des GRVS de Type A.

rieurs doivent étre appliquées séparément. Pour les GRVS de Type B, de Type C e
e D avec des revétements protecteurs-iintérieurs pour lesquels existe une exigence
ion de claquage, deux ensembles de'mesures de tension de claquage doivent étre ex
série sur le matériau du GRVS\et une série sur le matériau du revétement protec
Fieur. Si, par exemple, un GRVS de Type B est équipé d'un revétement protec
rieur de Type L3, la tension~de claquage du matériau du GRVS doit étre mesu
arément et doit étre inférieure a 6 kV, et une mesure de tension de claquage séparée
effectuée sur le matériaudu revétement protecteur intérieur et celle-ci doit étre inférie
KV .

Utilisation sécurisée des GRVS

exigences et les spécifications auxquelles doivent satisfaire les GRVS et les fagons (¢
ont utilises dépendent de la nature et de la sensibilité de toute atmosphére explo
ente_pendant le remplissage et le vidage. Le but ultime de la construction des GRVS

est-
ent
les
des
les
L2.
ans
bnts
ites

exigences relatives a la tension de claquage des GRVS et des revétements protectgurs

de
de
gés:
teur
teur
rée
doit
ure

lont
sive
est

cluré les décharges incendiaires provenant de la toile du GRVS pendant I'utilisation

qui

en est prévue. Les GRVS fabriqués en conformité avec les exigences specifiees dans le
présent document ne garantissent pas nécessairement que des décharges électrostatiques
dangereuses, par exemple des décharges de cbnes ou des décharges par étincelle de
produits conducteurs chargés, ne seront pas générées par le contenu des GRVS. Des
informations relatives aux risques associés aux décharges de cbénes sont données a

I'An

nexe E.

La capacité d'allumage des décharges électrostatiques, c'est-a-dire des étincelles, des
décharges en aigrette et des décharges glissantes de surface, est différente pour chaque type
de décharge. La nécessité de les exclure et ainsi les exigences et les spécifications des
GRVS dépendent de l'utilisation prévue du GRVS. Les conditions dans lesquelles chaque
type de GRVS doit étre utilisé sont présentées dans le Tableau 5.
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Tableau 5 — Utilisation des différents types de GRVS

Produit en vrac Environnement
dans le GRVS
Zones de gaz 1-2P
. Zones de poussiére 21 et (groupes d'explosion I1A/IIB)P
EMI de la poussiére? Atmngnh;;igon 22b ou
(1000 mJ 2 EMI > 3 mJ)? zones de poussiére 21 et 22°
(EMI < 3 mJ)?
EMI > 1 000 mJ A,B,C.D B,C,D Cc,D°
1000 mJ > EMI >3 mJ B,C,.D B,C,D C,D°
EMI < 3 mJ¢ C.,D C,D C,D°

Des précautions supplémentaires sont habituellement nécessaires lorsqu'un gaz ou une atmosphére de yapeur
inflammable est présent a l'intérieur du GRVS, par exemple dans le cas de poudres mouillées avec un.solvant.

NOTE Une atmosphére non inflammable comporte des poussiéres ayant une EMI > 1 000 mJ.

esurée selon I'ISO/IEC 80079-20-2, circuit de décharge capacitive (sans ajout d'inductance).

N

b \foir I'explication des régions, zones et groupes d'explosion dangereux a I'Annexe D:
Yutilisation du Type D doit étre limitée aux groupes d'explosion IIA/IIB avec une)EMI = 0,14 mJ.
\

oir I'Annexe E pour I’'explication de la limite de 3 mJ en relation avec les déeharges de cones.

L'aptitude a une utilisation sécurisée des GRVS dans des atmosphéres explos|ves
dangereuses peut varier si un revétement protecteur intérieur est installé dans le GRVS. Pes
conlbinaisons de GRVS et de revétement protecteut_intérieur pouvant étre utilisées en toute
sécprité dans des atmosphéres explosives dangereuses sont présentées dans le Tableau 6.
En plus des exigences séparées pour les GRV.S et les revétements protecteurs intérieurns, il
exidte des exigences qui doivent étre satisfaites par certaines combinaisons de GRVS e} de
revétement protecteur intérieur. Ces exigences sont également présentées dans le Tableal 6.

Tableau 6 — Combinaisons de'revétement protecteurs intérieurs et de GRVS
admissibles et non admissibles dans des atmosphéres explosives dangereuses

Revétement protecteur intérieur
GRVS
Type L1 Type L1C Type L2 Type L3
Type B Non admissible Non admissible Admissible Admissible
Type C Admissible® Admissible® Admissible® Non admissiblg
Type D Nonadmissible Non admissible Admissible? Non admissiblg

Précputions:

Un GRVS de'Type A ne doit pas étre utilisé dans des atmosphéres explosives dangereuses, quel que soit le type
de rgvétement protecteur intérieur utilisé.

Les fevétements protecteurs ne doivent pas étre retirés des GRVS dans des atmosphéres explosives dangereyses.

a8  Pour garantir une bonne mise a la terre du revétement protecteur intérieur, la résistance entre au moins une
face du revétement protecteur intérieur et les points de mise a la terre sur le GRVS doit étre inférieure a
1,0 x 108 Q, la mesure étant effectuée selon 9.4 dans les conditions spécifiées en 8.2.

Pour garantir une bonne mise a la terre du revétement protecteur intérieur, la résistance entre une couche
conductrice quelconque du revétement protecteur intérieur et les points de mise a la terre sur le GRVS doit étre
inférieure a 1,0 x 108 Q, la mesure étant effectuée selon 9.4 dans les conditions spécifiées en 8.2.

¢ Pour garantir une bonne mise a la terre du revétement protecteur intérieur, la résistance entre une couche
dissipatrice quelconque du revétement protecteur intérieur et les points de mise a la terre sur le GRVS doit étre
inférieure a 1,0 x 1012 Q, la mesure étant effectuée selon 9.4 dans les conditions spécifiées en 8.2.

4 La combinaison du GRVS et du revétement protecteur intérieur doit satisfaire aux exigences de 7.3.2 lorsque
I'essai est effectué dans les conditions spécifiées en 8.2.
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Des objets conducteurs isolés (par exemple, des outils, des boulons, des attaches, etc.) ne
doivent pas étre stockés, fixés a ou méme placés temporairement sur tout type de GRVS
pendant les opérations de remplissage et de vidage. Méme avec un GRVS de Type C, la
nature grossiére de certains matériaux de GRVS peut empécher des objets conducteurs
placés sur le GRVS de toucher les éléments conducteurs situés dans le tissu du GRVS,
auquel cas I'objet conducteur reste isolé de la terre.

Conformément aux recommandations générales de sécurité (voir I'lEC TS 60079-32-1[1]),
tous les objets conducteurs, y compris le personnel, le GRVS de Type C et le contenu
conducteur du GRVS, situés dans une atmospheére explosive dangereuse doivent étre
conyvenablement mis 3 la terre les GRVS de Type D ne sont pas considérés comme des
objets conducteurs et il n'est pas nécessaire qu'ils soient mis a la terre.

Il cqnvient de prendre des précautions pour empécher la contamination de tout GRVS par|des
subgtances (par exemple, de I'eau, de la rouille, de I'huile, de la graisse) pouvant créef un
danper d'allumage ou entraver la dissipation des charges.

6 |Etiquetage

Les|GRVS pour lesquels les déclarations de conformité au présents\document sont effectuées
doiyent porter un marquage durable par le biais d'une étiquette fixée en permanence ou
d'aytres moyens, comportant au moins les informations suivantes:

a) Je numéro de ce document, c'est-a-dire IEC 61340-4-4;

b) Je type de GRVS, c'est-a-dire Type B, Type C od Type D (la désignation du type doit gtre
mise en évidence de fagcon qu'elle soit facilement Visible d'un simple coup d'ceil);

c) le symbole ISO 7000-2415:2004-01 sur le Jiype B, le Type C et le Type D pour indiqusg
protection contre I'électricité statique;

la

—

d) pourle Type B, la phrase "autorisé en zone de poussiéres 21 et 22 avec EMI > 3 mJ";

e) pourle Type C, la phrase "autoriséZen zones de poussiéres 21 et 22 et en zones de gaz 1
et 2 (groupes d'explosion IIA/IIB)%

f) pour le Type D, la phrase "autorisé en zones de poussiéres 21 et 22 et en zones de gaz 1
et 2 (groupes d'explosion llA/IIB) avec EMI >0,14 mJ) et avec des courants| de
charge < 3 pA";

g) pour le Type C, la_phrase "le GRVS doit étre convenablement relié a la terre selon
nstructions du fabricant";

es

h) pour le Type D}Ja phrase "le GRVS ne nécessite pas de mise a la terre";

i) pour le Type'B, le Type C et le Type D, la phrase "les propriétés électriques peuvent etre
pffectées par l'utilisation générale, la contamination et le reconditionnement”;

i) pourle-Type B, le Type C et le Type D, la phrase "tous les objets conducteurs, y comfpris
ed{personnel, doivent étre mis a la terre pendant les opérations de remplissage ef de

daaa_d -,

a la terre)";

k) l'autorité de certification et le numéro de certificat (seulement pour les GRVS certifiés par
des autorités de certification indépendantes).

Il n'est pas exigé d'étiqueter les GRVS de Type A.

Il est préférable d'utiliser le jaune en couleur de fond des étiquettes et marquage, mais
d'autres couleurs peuvent également étre utilisées. Les matériaux noirs conducteurs peuvent
étre utilisés pour les étiquettes des GRVS de Type C, mais ne doivent pas étre utilisés avec
les GRVS de Type B ou de Type D.

Les points de mise a la terre désignés sur les GRVS de Type C doivent étre étiquetés ou
marqués avec le symbole de terre (IEC 60417-5019:2006-08), comme indiqué par exemple a


https://iecnorm.com/api/?name=5ab866232f6d9aa96c52a1302c6d9cf6

IEC 61340-4-4:2018 © IEC 2018 - 67 -

la Figure 5. La couleur de fond des étiquettes ou du marquage doit étre jaune et les lettres
doivent étre noires, ou la couleur de fond doit étre noire et les lettres doivent étre jaunes.
L'étiquette ou le marquage peut étre incorporé dans une autre étiquette ou marquage comme
pouvant étre exigé pour d'autres buts.

Des exemples d'étiquettes convenables pour chaque type de GRVS sont présentés aux
Figures 2 a 4.

IEC 61340-4-4
e Permitted in dust zones 21-22 with
MIE >3 mJ
e Electrical properties may be
affected by general usage,
contamination and reconditioning
e All conductive objects, including
TYPE personnel shall be earthed during
FIBC filling and emptying
B operations (seedEC TS 60079-32-1
for guidance-on earthing)
IEC
Anglais Francgais
Permitted in dust zones 21-22 with MIE > Autorisé en zones de poussiéres 21 et 22 avec
3mJ EMI >3 mJ
Electrical properties may be affected by Les propriétés électriques peuvent étre affectées par
general usage, contamination and I'utilisation générale, la contamination et le
reconditioning reconditionnement
All conductive objécts, including Tous les objets conducteurs, y compris le personnel,
personnel shall bejearthed during FIBC doivent étre mis a la terre pendant les opérations de
filling and emptying operations (see IEC remplissage et de vidage du GRVS (voir
TS 60079,32<* for guidance on earthing) I'lEC TS 60079-32-1 pour des recommandations
relatives a la mise a la terre)
Figure 2 — Exemple d'étiquette pour un GRVS de Type B
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IEC 61340-4-4

TYPE

earthing)

FIBC shall be properly earthed
according to manufacturer's

instructions

e Permitted in dust zones 21-22 and in
gas zones 1-2 (explosion groups HIA/IIB)
e Electrical properties may be affected by

general usage, contamination and
reconditioning

e All conductive objects, including
personnel, shall be earthed during FIBC
filling and emptying operations (see
IEC TS 60079-32-1 for guidance on

Anglais

Francgais

FIBC shall be properly earthed according to
manufacturer's instructions

Le GRVS doit étre convenablement mis a la terre
selon les instructions du fabricant

Permitted in dust zones 21-22 and in gas zonges
1-2 (explosion groups IIA/IIB)

Autorisé en zones de poussieres 21 et 22 et en
zones de gaz 1 et 2 (groupes d'explosion IIA/IIB)

Electrical properties may be affected by general
usage, contamination and reconditioning

Les propriétés électriques peuvent étre affectées
par I'utilisation générale, la contamination et le
reconditionnement

All conductive objects, includingipersonnel shall
be earthed during FIBC fillipghand emptying
operations (see IEC TS 60079-32-1 for guidance
on earthing)

Tous les objets conducteurs, y compris le
personnel, doivent étre mis a la terre pendant les
opérations de remplissage et de vidage du GRVS
(voir I'lEC TS 60079-32-1 pour des
recommandations relatives a la mise a la terre)

Figure 3 — Exemple d'étiquette pour un GRVS de Type C
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IEC 61340-4-4

TYPE

earthing)

FIBC does not require earthing

e Permitted in dust zones 21- 22 and gas
zones 1- 2 (explosion groups IIA/IIB with
MIE > 0,14 mJ) and where charging
currents < 3 pA

H H maaovr bhao affantardd e,
—O—E-I'ee'tﬂea-l—pfe-p-eft-les mray e arrceicua vy
general usage, contamination and

reconditioning

e All conductive objects, including
personnel, shall be earthed during FIBC
filling and emptying operations (see
IEC TS 60079-32-1 for guidance-on

IEC

Anglais

Francais

FIBC does not require earthing

Le GRVS ne nécessite pas de mise a la terre

Permitted in dust zones 21- 22 and gas zones 1-
2 (explosion groups IIA/IIB with MIE > 0,14 mJ)
and where charging currents < 3 pA

Autorisé en zones de poussiéres 21 et 22 et en
zones de gaz 1 et 2 (groupes d'explosion IIA/1IB)
avec EMI > 0,14 mJ) et avec des courants de
charge < 3 pA

Electrical properties may be affected by general
usage, contamination and reconditioning

Les propriétés électriques peuvent étre affectées
par I'utilisation générale, la contamination et le
reconditionnement

All conductive objects, including personnel shall
be earthed during FIBC filling and.emptying
operations (see IEC TS 60079-32-1 for guidance
on earthing)

Tous les objets conducteurs, y compris le
personnel, doivent étre mis a la terre pendant les
opérations de remplissage et de vidage du GRVS
(voir I''EC TS 60079-32-1 pour des
recommandations relatives a la mise a la terre)

Figure 4 — Exemple d'étiquette pour un GRVS de Type D
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EARTH EARTH
BONDING BONDING
POINT POINT

IEC

Anglais Frangais

Earth bonding point Point de mise ‘a la terre

Figure 5 — Exemple d'étiquettes pour des points de mise
a la terre désignés des GRVS de Type C

GRVS ne doivent pas étre étiquetés ougmarqués dans le cas ou cela entrerait en co

ucun symbole supplémentaire ne doit étre ajouté a la désignation du type (par exem
e D+" n'est pas autorisé).

bai sont représentatifs(des GRVS de production auxquels des étiquettes doivent
ES.

étiquettes desyrGRVS de Type B ne doivent pas étre constituées de matériaux ayant
stivité superficielle inférieure & 1,0 x 109 Q, mesurée selon I'lEC 61340-2-3 dans
ditions spétifiées en 8.3 b).

étiquettes de GRVS de Type C constituées de matériaux ayant une résist
erficielle inférieure @ 1,0 x 108 Q, mesurée selon I''EC 61340-2-3 dans les condit

018

nflit

C les exigences du présent document Qu*en cas de confusion relative a leur classification
ou } leurs restrictions d'utilisation ("Type\CD", par exemple, n'est pas autorisé). Aucune le

ttre
ple,

combe aux fabricants de . GRVS de s'assurer que I'échantillon ou les échantillons soumlis a

Btre

une
les

vité
ons

Cifices en 8 2 Ir\ml\/mnt Atre utilisées 3 caondition que la résistance au Ihnint de mise

A la

terre mesurée selon 9.4 soit inférieure a la limite spécifiée en 7.3.1.

Les

étiquettes de GRVS de Type C constituées de matériaux ayant une résisti

vité

superficielle comprise entre 1,0 x 109 Q et 1,0 x 1072 Q, mesurée selon I'lEC 61340-2-3 dans
les conditions spécifiées en 8.3, peuvent étre utilisées.

Les

étiquettes de GRVS de Type C ayant une résistivité superficielle supérieure a
1,0 x 1012 O, mesurée selon I'lEC 61340-2-3 dans les conditions spécifiées en 8.2, ne doivent
pas avoir une surface supérieure & 100 cm?2, ou une épaisseur supérieure ou égale a 700 ym.

Les étiquettes de GRVS de Type D supérieures a 100 cm?2 doivent étre soumises a un essai
d'allumage selon 9.2 et doivent satisfaire aux exigences spécifiées en 7.3.2.
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