IEC TS 60079-32-1:2013-08+AMD1:2017-03 CSV(en)

IEC TS 60079-32-1

Edition 1.1 2017-03
CONSOLIDATED VERSION

TECHNICAL
SPECIFICATION

colour
inside

Explosive atmospheres —
Part 32-1: Electrostatic hazards, guidance



https://standards.iteh.ai/catalog/standards/iec/34deb2d5-8a31-49ed-9841-f5847440d1bb/iec-ts-60079-32-1-2013

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2017 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or

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

www.iec.ch

your local IEC member National Committee for further information.

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

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigendum or an amendment might have been published.

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and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
once a month by email.

IEC Customer Service Centre - webstore.iec.ch/csc

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

Electropedia - www.electropedia.org

The world's leading online dictionary on electrotechnology,
containing more than 22 000 terminological entries in English
and French, with equivalent terms in 16 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.

IEC Glossary - std.iec.ch/glossary

67 000 electrotechnical terminology entries in English and
French extracted from the Terms and definitions clause of
IEC publications issued between 2002 and 2015. Some
entries have been collected from earlier publications of IEC
TC 37, 77, 86 and CISPR.


mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
http://www.electropedia.org/
http://std.iec.ch/glossary
https://standards.iteh.ai/catalog/standards/iec/34deb2d5-8a31-49ed-9841-f5847440d1bb/iec-ts-60079-32-1-2013

IEC TS 60079-32-1

Edition 1.1 2017-03
CONSOLIDATED VERSION

TECHNICAL
SPECIFICATION

colour
inside

Explosive atmospheres —

Part 32-1: Electrostatic hazards, guidance

INTERNATIONAL

ELECTROTECHNICAL

COMMISSION

ICS 29.260.20 ISBN 978-2-8322-4121-9

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

® Registered trademark of the International Electrotechnical Commission


https://standards.iteh.ai/catalog/standards/iec/34deb2d5-8a31-49ed-9841-f5847440d1bb/iec-ts-60079-32-1-2013

iTeh Standards
(https://standards.iteh.ai)
Document Preview

IEC TS 60079-32-1:2013
https://standards.iteh.ai/catalog/standards/iec/34deb2d5-8a31-49ed-984 1-15847440d 1 bb/iec-ts-60079-32-1-2013



https://standards.iteh.ai/catalog/standards/iec/34deb2d5-8a31-49ed-9841-f5847440d1bb/iec-ts-60079-32-1-2013

IEC TS 60079-32-1:2013-08+AMD1:2017-03 CSV(en)

IEC TS 60079-32-1

Edition 1.1 2017-03
CONSOLIDATED VERSION

REDLINE VERSION

colour
inside

Explosive atmospheres —
Part 32-1: Electrostatic hazards, guidance



https://standards.iteh.ai/catalog/standards/iec/34deb2d5-8a31-49ed-9841-f5847440d1bb/iec-ts-60079-32-1-2013

-2—- IEC TS 60079-32-1:2013+AMD1:2017 CSV

© IEC 2017
CONTENTS
O ] T I P 11
INTRODUGCTION ..ottt et e e e e e e e e et et e et e e e et e et e e e eanns 13
1 ST o 1= S 14
2 NOrMative referENCES ... e 14
3 Terms and definitioNs ... 17
4 NOMENCIATUIE ..o e 20
S =Y o = - Y P 21
6  Static electricity in solid materials ......... .o 22
6.1 General CoNSIAEratioNS .......c.uiiiiii e 22
6.2 The use of conductive or dissipative materials in place of insulating ones......... 24
6.2.1 General considerations .........ooiiiiii i 24
6.2.2 Dissipative solid materials ..o 24
6.2.3 Earthing of conductive and dissipative items................cooiiiinnn. 25
6.3 Precautions required when using insulating solid materials .............................. 26
6.3.1 GENEIAl .o 26
6.3.2 Restrictions on the size of chargeable insulating surfaces .............. 27
6.3.3 Earthed metal meshes ... 28
6.3.4 Insulating coatings on earthed conductive surfaces ........................ 28
6.3.5 Conductive or dissipative coatings on insulating materials .............. 29
6.3.6 Static dissipative agents ... 30
6.3.7 HUMIdification . ..o 30
6.3.8 lonisation / Charge Neutralisation ..o 30
6.3.9 Methods to determine the incendivity of discharges ........................ 31
6.4 Conveyor belts and transmission belts ........ccoooiiiiiiii 32
6.4.1 GENETAl i 32
6.4.2 CoNVEYOT DEIES .uiviiie e 32
6.4.3 Transmission belts. ... 33
7 Static electriCity in lIQUIAS ... e 34
71 General CoNSIAEratioNS ... ..ot 34
7.1.1 Occurrence of flammable atmospheres............ccooviiiiiiiiiieinen. 34
7.1.2 Ignition sensitivity and limitations to the scope of advice................. 35
7.1.3 Charging MechaniSms .........ccoiiiiiiiiiie e 36
7.1.4 Charge accumulation and conductivity classifications ..................... 36
7.1.5 Incendive discharges produced during liquid handling

OPBIAtIONS e 37

7.2 Summary of precautions against ignition hazards during liquid handling
Lo o 1= =1 {10 o 1= 38
7.2.1 Earthing and avoidance of isolated conductors ............c..ccoeeeieennnen. 38
7.2.2 Restricting charge generation ..o, 38
7.2.3 Avoidance of a flammable atmosphere ... 39
7.2.4 Promoting charge dissipation...........cooooiiiii 39
7.3 Tanks and CONtAINErS ...couiiiii e 39
7.3.1 GENErAl o 39
7.3.2 Conductive tanks and containers ...........ccooooiiiiiin i, 40
7.3.3 Tanks and containers made entirely of dissipative material............. 53

7.3.4 Tanks and containers with insulating surfaces ...............c..cooeeeiil. 53


https://standards.iteh.ai/catalog/standards/iec/34deb2d5-8a31-49ed-9841-f5847440d1bb/iec-ts-60079-32-1-2013

IEC TS 60079-32-1:2013+AMD1:2017 CSV -3 -

© IEC 2017
7.3.5 Use of liners in containers ... 57
7.4 High VISCOSItY lHQUIAS....ceiei e e eaas 58
7.5 High charging equUipmMeEnt ... e e 58
7.5.1 Filters, water separators and strainers.............cooooiiiiiiiiiinnene. 58
7.5.2 Pumps and other equipment ... 59
7.6 Gauging and sampling in tanks ... 60
7.6.1 GENETAL i 60
7.6.2 Precautions during gauging and sampling............ccoociiiiniiinineennnen. 60
7.7 Pipes and hose assemblies for liqUids....... ..o, 61
7.7.1 GENETAL i 61
7.7.2 P DS e 61
7.7.3 Hoses and hose assemblies ..o 64
7.8 Special filling ProCedUIesS ... ..o 70
7.8.1 Aircraft fuelling ... 70
7.8.2 Road tanker deliveries ..o 71
7.8.3 Retail filling stations ... 72
7.8.4 Mobile or temporary liquid handling equipment ....................oonie. 76
7.9 Plant processes (blending, stirring, mixing, crystallisation and stirred
ST Ted (o] - I PP 76
7.9.1 GENErAl o 76
7.9.2 Earthing ..o 76
7.9.3 IN-line BIeNdiNg ... 76
7.9.4 Blending in vessels or tanks ........ccccooiiiiiiiiii 77
7.9.5 Jet MIXING o 77
7.9.6 High speed MiXing ....ccouviiiiiii e 78
7.10 Spraying liquids and tank cleaning.........cccoiiiii i, 78
7.10.1 LT =Y o =T = ¥ 78
7.10.2 Tank cleaning with low or medium pressure water jets (up to
ADOUL 12 DAl i 78
7.10.3 Tank cleaning with low conductivity liquids ............ccooiiiiiinn. 79
7.10.4 Tank cleaning with high pressure water or solvent jets (above
L7 o - | ) T PP 79
7.10.5 Steam cleaning tanks ........ccooiiiiiiii 79
7.10.6 Water deluge Systems ... 80
7.11 GlasS SYSIEIMS Lot 80
7111 GENEIAl .o 80
7.11.2 Precautions to be taken for low conductivity liquids ........................ 80
8  Static eleCtiCity IN GASES .uuiie i 81
8.1 L= o1 =Y P 81
8.2 Grit DIAS NG et 81
8.3 Fire extinQUISNErs ... 82
8.4 1 =Y o T o 82
8.5 StEAM ClEANING ..t 82
8.6 Accidental leakage of compressed gas ......coovviiiiiiiiiiiiiii e 82
8.7 Spraying of flammable paints and powders ... 83
8.7.1 GENETAL e 83
8.7.2 Earthing ..o 83
8.7.3 Plastic spray cabinets ... 83
8.8 Vacuum cleaners, fixed and mobile ... 83


https://standards.iteh.ai/catalog/standards/iec/34deb2d5-8a31-49ed-9841-f5847440d1bb/iec-ts-60079-32-1-2013

10

11

12

-4 - |IEC TS 60079-32-1:2013+AMD1:2017 CSV

© IEC 2017
8.8.1 GENEIAl e 83
8.8.2 FiXed SYStemMS. ..o 83
8.8.3 Portable systems ... 84
8.8.4 Vacuum trUCKS ... 84
Static electriCity iN POWAEIS ... 84
9.1 L= o1 =Y P 84
9.2 Discharges, occurrence and inCendivity .........cccoiiiiiiiiiiii e 85
9.3 Procedural MEaASUIES ... .o 86
9.3.1 GENETAL e 86
9.3.2 Humidification ... 86
9.3.3 Hoses for pneumatic transfer.........c.oooiiiiiiiii 86
9.3.4 LONISALION .. 86
9.4 Bulk materials in the absence of flammable gases and vapours ....................... 87
9.4.1 GENETAL i 87
9.4.2 Equipment and objects made of conductive or dissipative

M aAtEIIAlS e 87
9.4.3 Equipment and objects made of insulating materials....................... 87
9.4.4 DUSE SEPArators ..o 88
9.4.5 Silos and Containers. ... 88

9.5 Additional requirements for bulk material in the presence of flammable
Lo = ET= T I= T Lo B2 Yo 1o XU = P 94
9.5.1 GENEIAl . 94
9.5.2 Measures for resistivity greater equal 100 MQ m ........coiiiiiiiinnnnen. 94
9.5.3 Measures for resistivity less than 100 MQ m...........cooiiiiiiiiinnnnn. 94
9.5.4 Filling of bulk material into a container...................ccooiiiiiiiinennn. 95
9.6 Flexible intermediate bulk containers (FIBC) .........cooiiiiiiiiiii e 96
9.6.1 LT =Y o =T =T 96
9.6.2 Additional precautions when using FIBC ...........ccooiiiiiiiiiiiiiiins 98
Static electricity when handling explosives and electro-explosive devices...................... 99
10.1 Explosives manufacture, handling and storage..........c..ocooiiiiiiiiiii 99
10.1.1 GENEIAl e 99
10.1.2 First degree protecCtion.........coooiiiii i 99
10.1.3 Intermediate protection ... ..o 99
10.1.4 Second degree proteCtion...........oveiiiiiiiiii i 99
10.2 Handling of electro-explosive deviCes .........ociiiiiiiiiiiiii e 100
10.2.1 GENEIAl e 100
10.2.2 Earthing . e 100
10.2.3 Precautions during storage and iSSU€ ..........cccovviiiiiiiiiiiiiie, 101
10.2.4 Precautions during preparation for use ............cooooviiiiiiiiiieenn. 101
Static electricity 0N PEOPIE .. e e 101
11.1 General CoNSIAErations ... ....o.iiiiii e 101
11.2 Static dissipative floors ... ... 102
11.3 Dissipative and conductive footwear ...........cccoiiiiiiiii 102
11.4 Supplementary devices for earthing of people ... 103
11.5 ClOTNING s 103
11.6 B0V S it 105
1.7 (O 14 =Y 1 =T 0 1= 105
EleCtrostatic SNOCK ... 105
12.1 INEFOAUCTION ... e 105


https://standards.iteh.ai/catalog/standards/iec/34deb2d5-8a31-49ed-9841-f5847440d1bb/iec-ts-60079-32-1-2013

IEC TS 60079-32-1:2013+AMD1:2017 CSV -5 —

© IEC 2017

12.2 Discharges relevant to electrostatic ShoCks...........ccocoiiiiiii 106
12.3 Sources of electrostatic SNOCK........cc.iiiiiii i 106
12.4 Precautions to avoid electrostatic ShOCKS ..o 107
12.4 1 Sources of electrostatic shocks.............ooi 107
12.4.2 Reported shocks from equipment or processes.........ccccceevvvevnennnnn. 107
12.4.3 Shocks as a result of people being charged............cc.coiiiiins 107
12.5 Precautions in special Cases ......oiuiiiiiiiiii e 108
12.5.1 Pneumatic CONVEYING ..o 108
12.5.2 VacCUuumM ClEANEIS ..o 108
12.5.3 Reels of charged film or sheet ..o, 108
12.5.4 Fire extinQUIShers ... 109
13 Earthing and bONAiNg.. ... 109
13.1 LT o= = | 109
13.2 Criteria for the dissipation of static electricity from a conductor...................... 110
13.2.1 Basic considerations..... ... 110
13.2.2 Practical Criteria.........coooeiiii 110
13.3 Earthing requirements in practical Systems ..o 112
13.3.1 All-metal SYStEMS ..o 112
13.3.2 Metal plant with insulating parts..........cooiiiii i, 113
13.3.3 Insulating materials ... 114
13.3.4 Conductive and dissipative materials ...............c.oooiiiiiiiiiiinn, 115
13.3.5 Earthing via intrinsic safety cCircuits...........c.ccooiiiiiii 115
13.3.6 Earthing of ships.......coooiiii 115
13.4 The establishment and monitoring of earthing systems ...............cooiiiiinnnnn.. 115
13.4.1 DS gN e 115
13.4.2 1Y/ o o T o] o [ Vo 116
14 Special requirements for equipment according to IEC 60079-0 ..........ccoiiiiiiiiiiinians. 116
14.1 Generalstandards/ec/34daeb2dd-Ra3.1 4909341 ~1D.34./440d L hh/iec-£s: 60079 116
14.2 Electrostatic charges on external non-metallic materials ................................ 117
14.2.1 APPHCADITILY . ovee 117

14.2.2 Avoidance of a build-up of electrostatic charge on Group | or
Group Il electrical equipment ........ccoiiiiiiiiii 117

14.2.3 Avoidance of a build-up of electrostatic charge on equipment
fOr Group Il .. 120
14.3 Electrostatic charges on external conductive parts............ccoooviiiiiiiiinnnnnn. 120
Annex A (informative) Fundamentals of static electricity ...............o 121
A1 Electrostatic charging .........oooiiii 121
A.1A1 INtrOdUCHION ... 121
A.1.2 Contact charging .....oooiii 121
A1.3 Contact charging of liquids .........ccooiiiiiiii 121
A.1.4 Charge generation on liquids flowing in pipes ..........ccoovviiiiiinninns. 122
A.1.5 Charge generation in filters.........coooi 125
A.1.6 Charge generation during stirring and mixing of liquids................. 125
A.1.7 Settling potentials .......ccoooiiiiii 125
A.1.8 Breakup of liquid jets ... 125
A.1.9 Contact charging of powders ........cooeeiiiiiiiiii e 125
A.1.10 Charging by induction ... 126
A.1.11 Charge transfer by conduction............coooiiiiiiiii 126

A.1.12 Charging by corona discharge .........ccccooiiiiiiiiiiii e 126



https://standards.iteh.ai/catalog/standards/iec/34deb2d5-8a31-49ed-9841-f5847440d1bb/iec-ts-60079-32-1-2013

-6 - IEC TS 60079-32-1:2013+AMD1:2017 CSV

© IEC 2017
A.2 Accumulation of electrostatic charge ..., 126
A.2.1 GENETAl e 126
A.2.2 Charge accumulation on liquids ........c.ccoooiiiiiiiiiii e 127
A.2.3 Charge accumulation on powders ..........coooviiiiiiiiiiiieee 128
A.3 Electrostatic disCharges ........ooviiiiiii 129
A.3.1 INtrOdUCTION ... 129
A.3.2 ST 011 T PP 129
A.3.3 L7010 o - S 130
A3.4 Brush discharges ........c.ooviuiiiii 130
A.3.5 Propagating brush discharges..........ccooviiiiiiiiii e, 131
A.3.6 Lightning like discharges ..........ooooiiiiiii e, 131
A.3.7 Cone diSCharges ......iuuiiiii e 132
A4 Measurements for risk assessment ... 132
Annex B (informative) Electrostatic discharges in specific situations .....................ccoi. 134
B.1 Incendive discharges involving insulating solid materials ..............c...ccooon. 134
B.1.1 GENETAL e 134
B.1.2 Sparks from isolated conductors ..o 134
B.1.3 Brush discharges from insulating solid materials........................... 134
B.1.4 Propagating brush discharges from insulating solid materials ....... 134
B.2 Incendive discharges produced during liquid handling...........c...ccooiiinn. 135
B.2.1 GENETAL e 135

B.2.2 Calculated maximum safe flow velocities for filling medium-
sized vertical axis storage tanks ........cc.ccoiiiiiii 135
B.3 Incendive discharges produced during powder handling and storage ............. 137
B.3.1 GENETAL e 137
B.3.2 Discharges from bulk poOwWder..........ccoiviiiiiiiiii e 137
B.3.3 Discharges from powder clouds ..........ccooeiiiiiiiiiice e 137
B.3.4 Discharges involving insulating containers and people.................. 137
B.3.5 The use of liners in powder proCesSSEeS .......ccuvivviiiiiieieieiieieeiaannn, 137
B.3.6 Spark discharges in powder proCeSSesS ........cvvvviviiieiieiniieiienannns 138
B.3.7 Brush discharges in powder proCesses .........ccovuiiiiiiieiiiiiieniennennn. 138
B.3.8 Corona discharges in pOWder proCeSSES .....ccuvvviiiniieeneieieiieanaanns 138
B.3.9 Propagating brush discharges in powder processes...................... 138
Annex C (informative) Flammability properties of substances...............cccoviiiiiiiiinnnns 140
CA1 GBNEIAL. e 140
C.2 Effect of oxygen concentration and ambient conditions ....................coolll 140
C.3 Explosive limits for gases and liquids ... 140
C4 Y=Y o €1 o Vo PP 140
C.5 Flash POINt ..o e 141
C.6 Minimum igNition ENErgiesS.......viuiii i 141
C.7 CombUSTIDIE POWAEBIS ....iiiiiiiei e e 144
C.8 BiOfURIS . . 144
Annex D (informative) Classification of hazardous areas...............ccoooveiiiiiiiiiieie e 145
D.1 Concept Of ZONING .. e e 145
D.2 ClasSifiCatION ... 145
D.3 EXPIOSION GrOUPS - oiiiiiii e 145
D.3.1 LT 1= = T P 145
D.3.2 GrOUP | ot 145

D.3.3 GrOUP Tl e 146


https://standards.iteh.ai/catalog/standards/iec/34deb2d5-8a31-49ed-9841-f5847440d1bb/iec-ts-60079-32-1-2013

IEC TS 60079-32-1:2013+AMD1:2017 CSV -7 —

© IEC 2017
D.3.4 GroUp Tl e 146
Annex E (informative) Classification of equipment protection level.................coooiii. 147
Annex F (informative) Flow chart for a systematic electrostatic evaluation ......................... 148
Annex G (informative) Tests ... e 150
G.1 L= a1 =Y PP 150
G.2 Surface resistanCe ... 150
G.2.1 GENETAL e 150
G.2.2 PN CIPIE e 150
G.2.3 APPArAtUS . 150
G.2.4 Test SAMPIE ..o i 151
G.2.5 ProCedUIe ... 152
G.2.6 Acceptance Criteria......coooo i 152
G.2.7 TSt T POt . e 152
G.3 Surface resistivity ... 152
G.4 LeaKage resSiStanCe ..o 153
G.4.1 GENEIAl e 153
G.4.2 PriNCIPIE e 153
G.4.3 APPArAtUS .. 153
G.4.4 Test SAMPIE ..o 153
G.4.5 PrOCEAUIE ...t 154
G.4.6 Acceptance Criteria.........ooouiii i 154
G.4.7 JLIN= TS S =T Lo o PP 154
G.5 In-use testing of fOOtWear ... 154
G.5.1 GeNeral masaam aEn 4 B E A r R TG e e rrerrrerrrerrnerrnarriarnionions 154
G.5.2 PN CIPIE e 154
G.5.3 APPArAtUS . 154
G.54 PrOCEAUIE ...t 155
G.5.5 Acceptance Criteria ... ..o 155
G.5.6 JLIE= TS S = T o PP 155
G.6 In-use testing Of GlOVES ... i 155
G.6.1 GENETAl e 155
G.6.2 PN CIPIE e 155
G.6.3 APPArAtUS . 156
G.6.4 PrOCEAUIE ...t 156
G.6.5 Acceptance Criteria ... ..o 156
G.6.6 JLIN= TS S = T o PP 156
G.7 POWAETr reSIStiVITY ..ouiie i 156
G.7.1 GENEIAl e 156
G.7.2 PriNCIPIE e 156
G.7.3 APPArAtUS . 157
G.7.4 PrOCEAUIE ...t 157
G.7.5 Acceptance Criteria ... ..o 158
G.7.6 TSt T POt e 158
G.8 Liquid coNAUCTIVITY ..ovuiii e 158
G.8.1 GENEIAl e 158
G.8.2 PN CIPIE e 158
G.8.3 APPArAtUS . 158
G.8.4 PrOCEAUIE ...t 159

G.8.5 Acceptance Criteria.......ccovo i 159


https://standards.iteh.ai/catalog/standards/iec/34deb2d5-8a31-49ed-9841-f5847440d1bb/iec-ts-60079-32-1-2013

- 8- IEC TS 60079-32-1:2013+AMD1:2017 CSV

© IEC 2017

G.8.6 TSt T POt e 159

G.9 (02T o 1= Tod 1 =12 [o1= TP 160
G.9.1 GENETAL e 160

G.9.2 PN CIPIE e 160

G.9.3 AP PAIALUS ...t 160

G.9.4 Test sampPle ... 160

G.9.5 Procedure for moveable items .........ccooooiiiiiiii i 160

G.9.6 Procedure for installed items ... 161

G.9.7 Acceptance Criteria ... ...ooiiuiiiii e 161

G.9.8 JLIN= TS S = T ] o PP 161

G.10 Transferred Charge ... 162
G.10.1 GENETAL e 162

G.10.2 PN CIPIE e 162

G.10.3 APPArAtUS . 162

G.10.4 Test SAMPIE ... i 163

G.10.5 ProCedUIe ... 163

G.10.6 Acceptance Criteria......cccovv i 164

G.10.7 L IN= 1S3 S =1 T ] o P 164

G.11 g ION £ ST .o e 165
G.11.1 GENETAL e 165

G.11.2 APPArAtUS . 165

G.11.3 PrOCEAUIE ...t 168

G.11.4 Acceptance Criteria ..o 168

G.11.5 JLIE= TS S =T Lo ] o PP 168

G.12 Measuring of charge decay ... 169
G.121 GENEIAl e 169

G.12.2 PN CIPIE e 169

G.12.3 AP PArALUS . 169

G.12.4 Test SAMPIE ..o 170

G.12.5 ProCedUIe ... 170

G.12.6 Acceptance Criteria......cccovv i 171

G.12.7 JLIE= TS S = T o PP 171

G.13 Breakthrough voltage ... 171
G.13.1 GENETAl e 171

G.13.2 PN CIPIE e 171

G.13.3 AP PAIALUS ...t 171

G.13.4 TeSt PrOCEAUIE ..vviee e 172

G.13.5 Acceptance Criteria ... ..o 172

G.13.6 JLIN= TS S = T o PP 172

BB O G AP Y e e 174
Figure 1 — Flow diagram: Assessment of bulk material with p <1 MO M., 90
Figure 2 — Flow diagram: Assessment of bulk material with 1 MO m<p <10 GQ m.............. 91
Figure 3 — Flow diagram: Assessment of bulk material with p > 10 GQ m.......co.ooiiiiiii. 92
Figure 4 — Difference between earthing and bonding ..., 109
Figure 5 — Hazardous earthed conductor in contact with a flowing insulator....................... 114

Figure A.1 —

Equivalent electrical circuit for an electrostatically charged conductor............. 127


https://standards.iteh.ai/catalog/standards/iec/34deb2d5-8a31-49ed-9841-f5847440d1bb/iec-ts-60079-32-1-2013

IEC TS 60079-32-1:2013+AMD1:2017 CSV -9 —

© IEC 2017

Figure B.1 — Calculated maximum safe filling velocities for medium sized tanks (see

A T T L P 136
Figure F.1 — Flowchart for a systematic electrostatic evaluation........................c.conll 149
Figure G.1 — Test sample with applied electrodes ............ccoiiiiiiiiiiiiii e 151
Figure G.2 — Measuring cell for powder resistivity ..o 157
Figure G.3 — Measuring cell for liquid conductiVity .........cooooiiiiiiiiii e, 159
Figure G.4 — [gnition PrObE ... 167
Figure G.5 — Perforated plate of ignition probe............ooiiiiiiii i 168
Figure G.6 — Example of an arrangement for measurement of charge decay....................... 170
Figure G.7 — Electrodes for measuring breakthrough voltage of sheets..........................l. 172

Table 1 — Boundary limits at (23 £ 2) °C and (25 = 5) % RH for the characterisation of

solid materials and examples for the classification of objects...........c.ccoooiiiiiii . 23
Table 2 — Maximum allowed isolated capacitance in Zones with explosive atmosphere......... 26
Table 3 — Restriction on size of insulating solid materials in hazardous areas....................... 28
Table 4 — Maximum acceptable transferred charge ..........coocoiiiiiiiii e, 32
Table 5 — Requirements for CONVEYOr DeILS ........ooviiniiiii e 33
Table 6 — Requirements for transmission belts. ..., 34
Table 7 — Conductivities and relaxation times of some liquids ..., 37
Table 8 — Precautions for filling large conductive tanks with low conductivity liquids ............. 42
Table 9 — Filling rate limits for filling medium-sized vertical-axis tanks through

LS Te T=To [01 =T L0 o 1 o= S 48
Table 10 — Velocity and filling rate limits for loading low conductivity liquids into short

(N=1), fixed horizontal axis tanks via schedule 40 PIPes ........ccoceiiiiiiiiiiii i, 49
Table 11 — Vehicles and compartments suitable for high-speed loading for ADR

(oToT 0 0 o1 1 =T 0 LAY =1 1o = Y- S 50
Table 12 — Influence of the sulphur content on middle distillate vd limits for road

1221 1= S 51
Table 13 — Velocity and filling rate limits for road tankers based on schedule 40 pipes;

rates for hoses will be similar. ... e 51
Table 14 — Velocity and filling rate limits for loading rail tankers ............c.ccooiiiiiiiiiinieen, 52
Table 15 — Classification of end-to-end hose resistances for control of hazards from

static electricity and stray CUIeNt.. .. ..o 65
Table 16 — ISO 8031 classification of hose grades..........cooviiiiiii i, 67
Table 17 — Hybrid grades of hoses and hose assemblies .............ccooiiiiiiiiiiiiie e, 68
Table 18 — Hose selection Table for flammable liquid service ............ccoooiiiiiiiiiiii, 69
Table 19 — Use of the different types of FIBC.........oooiiiii 97
Table 20 — Inner liners and FIBC: combinations that are permissible and not

permissible in hazardous atmoOSPheres ... ... 98
Table 21 — Determination of requirement for electrostatic dissipative protective clothing

and other items of personal protective equipment ..., 104
Table 22 — Summary of maximum earthing resistances for the control of static

electricity in hazardOUSs @reas ...... ..o 111
Table 23 — Alternative restrictions on insulating solid materials and isolated conductive

or dissipative parts in hazardous areas for equipment within the scope of IEC 60079-0 ...... 119
Table A.1 — Charge build Up ON POWAETS......ccuiiiiiiiie e 126

Table A.2 — Values of capacitances for typical conductors ...........ccooviiiiiiiiiiiie e, 130


https://standards.iteh.ai/catalog/standards/iec/34deb2d5-8a31-49ed-9841-f5847440d1bb/iec-ts-60079-32-1-2013

- 10 - IEC TS 60079-32-1:2013+AMD1:2017 CSV

© IEC 2017
Table C.1 — Typical MIE intervals with examples...... ... 142
Table C.2 — Minimum ignition energy MIE and minimum ignition charge MIQ ...................... 143

Table G.1 — Volume concentrations of flammable gas mixtures..............coooeiiiiiiiiiininenn.. 166


https://standards.iteh.ai/catalog/standards/iec/34deb2d5-8a31-49ed-9841-f5847440d1bb/iec-ts-60079-32-1-2013

