This is a preview - click here to buy the full publication

IEC 62368-1

Edition 2.0 2014-02

INTERNATIONAL
STANDARD

ORME >
INTERNATIONALE 27

N G
({/bQ)
©
>

Addio/video, information and communication(geghnology equipment —

Part 1: Safety requirements <
A\

. D
Equipements des technologies de I'a@ﬁolvidéo, de l'information et de la
ccihnmunication - N
Partie 1: Exigences de sécurité N\

.\@

2\

xO
O
<

c)O®
@ .
3

INTE@?IONAL
ELE OTECHNICAL

COMMISSION

COMMISSION

ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE X H
CODE PRIX

ICS 33.160.01, 35.020 ISBN 978-2-8322-1405-3

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

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


http://webstore.iec.ch/Webstore/webstore.nsf/ArtNum_PK/49284!opendocument&preview=1
https://iecnorm.com/api/?name=0785eddbaad6488d0d675515e9d9d304

This is a preview - click here to buy the full publication

-2- 62368-1 © IEC:2014

CONTENTS

FOREWORD ...cci ittt ettt et et e e e e e e e e et e et e e e e e e e e e e e e e e e anns 19
INTRODUGCTION ...ttt et e e e e e e e et e e e e e e e et e et e e e e eanns 22
0  Principles of this product safety standard ...............coooi i 22
0.1 O CHIVE et 22
0.2 P BSOS ot 22
021 General .22
0.2.2 OrdiNary PEISON . ... .22
0.2.3 INStructed PersSON .. ..o e e .22
0.2.4 SKilled Person ..o N .22
0.3 Model for pain and INJUIY ..o e b e .22
0.4 ENEIrgY SOUMCES ..uuiiiiiiii e (T et et .23
0.5 S T= 1= 1o [V =T o F- T SR .24
0.5.1 General ....oooiiiiiii e T .24
0.5.2 Equipment safequard ... .25
0.5.3 Installation safeguard ..o T .25
0.54 Personal safeguard............ooooii il S .25
0.5.5 Behavioural safeguards ...........c. b .26

0.5.6 Safeguards during ordinary orfiinstructed person service
CONAITIONS L. eeie e T N e L. 27

0.5.7 Equipment safeguards during skilled person service

CONAItIONS <o N .27
0.5.8 Examples of safeguard characteristics...........cc.coovvviiiiiiiiniinnnnn, .27
0.6 Electrically-caused pain or injury (electric Shock) .........cccoviiiiiiiiiiiiiiniien, .28
0.6.1 Models for el€ctrically-caused pain or injury ...........ccoeeeviiniinnnnnn.. .28
0.6.2 Models for-protection against electrically-caused pain or injury.......29
0.7 Electrically-caused fife ... ... .30
0.7.1 Modéls for electrically-caused fire.........cooviiiiiiiiii, .30
0.7.2 Models for protection against electrically-caused fire.................... .31
0.8 Injury caused by hazardous substanCes ..........ccoviiiiiiiiiii e L. 31
0.9 Mechanically-Caused INJUIY ... e eeae e .32
0.10 Thermally-caused injury (SKin DUIMN) ... .32
0-10.1 Models for thermally-caused injury .........cc.oooiiiiiiiiiiieee e, .32
0.10.2 Models for protection against thermally-caused pain or injury ....... .33
0,14 Radiation-caused iNJUIY ... .34
1 SO ittt ettt iii i iiieiiieiiieiiieiiieiiieiiieiiieiiiiiiiiiiiiiieiiiiiiees 36
NOIMALtIVE FEFEIENCES ..ottt e ees 37
Terms, definitions and abbreviations ... 43
3.1 Energy source abbreviations ... 43
3.2 Other abbreviations ... ... 43
3.3 Terms and definitions. .. ... 44
3.3.1 CIrCUIT LM Lot e 46
3.3.2 ENClOSUre termS. ..o 46
3.3.3 Equipment terms ..o 47
3.3.4 Flammability terms ... 47
3.3.5 INSUIAtION .. 49

3.3.6 MiISCEIIANEOUS ... ..eei e 49


http://webstore.iec.ch/Webstore/webstore.nsf/ArtNum_PK/49284!opendocument&preview=1
https://iecnorm.com/api/?name=0785eddbaad6488d0d675515e9d9d304

This is a preview - click here to buy the full publication

62368-1 © IEC:2014 -3-

3.3.7 Operating and fault conditions ...........ccoooiiiiiiiii e, 51
3.3.8 P IS ONS e 52
3.3.9 Potential ignition SOUrCeS.......cviiiiiii e 52
3.3.10 RaAtINGS e 53
3.3.11 SaAfEQUAIAS ... 53
3.3.12 S PACINGS ettt 55
3.3.13 Temperature CONtrolS........oo i 55
3.3.14 Voltages and CUIMENtS ... 55

3.3.15 Classes of equipment with respect to protection from electric
SNOCK . s 56
3.3.16 Chemical termMS. .. .. 57
3.3.17 Batteries ... .57
4 | General reqQUIrEMENTS . ...ttt e () e e e .59
4.1 General. ... o R .59

4.1.1 Application of requirements and acceptance of materials,

components and subassemblies ................o. 0 .59
4.1.2 Use of components ... 08 .59
4.1.3 Equipment design and construction ...... (oY .59
414 Equipment installation ... 20, .60
4.1.5 Constructions and components nat specifically covered................ ..60
4.1.6 Orientation during transport and USe............oeeiiiiiiiiiieiecee, .60
4.1.7 Choice of criteria ..o .60
4.1.8 Conductive liquids ... .60
4.1.9 Electrical measuring iasfruments ..o .60
4.1.10 Temperature measurements . ... ..o .60
4.1.11 Steady state conditions............ooiiiii i, .61
4.1.12 Hierarchy of -s@feguards...........ccooiiiiiiiiii e .61
4.1.13 Examples meéntioned in the standard .................ociiiiii . .61
4.1.14 Tests on parts or samples separate from the end-product............. ..61
4.1.15 Markings and instructions ..........coooiiiiiiiiiii .61
4.2 Energy source-Classifications ............cooiiiiii i, .61
4.2.1 €lass 1 ENEIrgY SOUIMCE ....euuiiiiii e .61
4.2.2 Class 2 ENEIgY SOUIMCE ..cuuiuiiiiiiiiie e et e e ees .62
4.2'3 Class 3 ENEIgY SOUIMCE ....ccuuiieiiie et .62
4:2:4 Energy source classification by declaration......................ccooi. .62
4.3 Protection against €Nergy SOUICES ......oiviiiiiiiiii e .62
4.3.1 GeNErAl .o .62
4.3.2 Safeguards for protection of an ordinary person ..............c.cceueen... .62
4.3.3 Safeguards for protection of an instructed person........................... 64
4.3.4 Safeguards for protection of a skilled person............ccocceeviiiinnnni.. 64
4.3.5 Safeguards in a restricted access area ...........cooeeveiiiiiiieiiiiieieen. 65
4.4 S Al GUAIAS ..ot 66
4.4.1 Equivalent materials or components ...........ccoooiiiiiiiiii i 66
4.4.2 Composition of a safeguard ..o 66
4.4.3 Accessible parts of a safeguard............coooiiiiiii 66
4.4.4 Safeguard robUSINESS ... ...iiiiiii 66
4.5 g o] o 13 Lo o [ 68
4.5.1 GENEIAL .. 68
4.5.2 Requirements ... 68


http://webstore.iec.ch/Webstore/webstore.nsf/ArtNum_PK/49284!opendocument&preview=1
https://iecnorm.com/api/?name=0785eddbaad6488d0d675515e9d9d304

This is a preview - click here to buy the full publication

4 62368-1 © IEC:2014

4.6 FiXing Of CONAUCIOIS ...t e 69
4.6.1 ReQUIrEMENTS ..o 69
4.6.2 ComplianCe Criteria......ccuu i 69
4.7 Equipment for direct insertion into mains socket-outlets.................................. 69
4.7.1 GENEIAI .. 69
4.7.2 Requirements ... 69
4.7.3 ComplianCe Crteria......ccuuiiiiiiie e 70
4.8 Products containing lithium coin / button cell batteries ......................l. 70
4.8.1 General ... 70
4.8.2 Instructional safeguard ............coooiiiiiiii e D .70
4.8.3 Construction . ... N .70
4.8.4 T eSS e L. 71
4.8.5 Compliance criteria........coccoveoiiiiieiiien L. 71
4.9 Likelihood of fire or shock due to entry of conductive objects.... ................. .72
Electrically-caused iNJUIy ... I .72
5.1 General.. .o ST 72
5.2 Classification and limits of electrical energy sources.() = ....coooeiiiiiiiiiiiininennnd .73
5.2.1 Electrical energy source classifications...:7........c..ccooiiiinnn. .73
5.2.2 Electrical energy source ES1 and ES2Timits............ccccooiiiiinnnnin, .73
5.3 Protection against electrical energy SOUrCes . ......ovveuiiiiiiiiiiiiiiiiee e .79
5.3.1 General ..o S .79
5.3.2 Accessibility to electrical enérgy sources and safeguards............. .79
5.4 Insulation materials and requirementS..........cooiiii i 81
5.4.1 GENEIAL ..t e .81
5.4.2 ClearanCes ... ..o L. 87
5.4.3 Creepage diStanBesS .. .. iuu i .97
544 Solid INSUlatION .. ... 101
5.4.5 Antennasterminal insulation.............ooi 110
5.4.6 Insulation of internal wire as a part of a supplementary
SAFEGUAN . .eeieiii e 111
5.4.7 Tests for semiconductor components and for cemented joints ...... 111
5.4.8 Humidity conditioning .........ccooeiiiii i 111
5.4.9 Electric strength test........coiiii 112
5.4.:10 Safeguards against transient voltages from external circuits.......... 115
5.4.11 Separation between external circuits and earth............................. 117
5.5 Components as safeguards..... ..o 118
5.5.1 GENEIAI .. 118
552 Capacitors and RC units 118
5.5.3 TranNSTOIMErS .ouie e e 120
554 OPtOCOUPIEIS .. 120
5.5.5 REIAYS ..t 120
5.5.6 RESISTIONS e 120
5.5.7 S DS it 120
5.5.8 Insulation between the mains and an external circuit
consisting of a coaxial cable............cccooiiiiiii 121
5.6 Protective CoONAUCTOr .. ... e 121
5.6.1 GeNErAl .o 121
5.6.2 Requirements for protective conductors............ccoooeviiiiiiiinnn.. 121

5.6.3 Requirements for protective earthing conductors .......................... 122


http://webstore.iec.ch/Webstore/webstore.nsf/ArtNum_PK/49284!opendocument&preview=1
https://iecnorm.com/api/?name=0785eddbaad6488d0d675515e9d9d304

This is a preview - click here to buy the full publication

62368-1 © IEC:2014 -5-
5.6.4 Requirements for protective bonding conductors ..........................
5.6.5 Terminals for protective conductors .............coooviiiiiiiiiiecneeen
5.6.6 Resistance of the protective bonding system ..............c.cooiiiinni.
5.6.7 Reliable earthing ..o
5.7 Prospective touch voltage, touch current and protective conductor current.....
5.7.1 GeNErAl .o
5.7.2 Measuring devices and NetWorks .........cccoviiiiiiiiiiii e,
5.7.3 Equipment set-up, supply connections and earth connections.......
5.7.4 Earthed accessible conductive parts......................
5.7.5 Protective conductor current ..o
5.7.6 Prospective touch voltage and touch current due to external
Lo (o] U | £ PR oS
5.7.7 Summation of touch currents from external circuits.....c.o7 ...
6 | Electrically-caused fir€ ......ccoiiiiiiii e e
6.1 General.. .o PN
6.2 Classification of power sources (PS) and potential ignitientsources (PIS) ......
6.2.1 GeNEral ..o
6.2.2 Power source circuit classifications ... ..,
6.2.3 Classification of potential ignition sQUIees ...........ccooiviiiiiiinnenn.
6.3 Safeguards against fire under normal operating*conditions and abnormal
operating conditionS........c.oviiiiiiiii s S
6.3.1 Requirements ... ..o
6.3.2 Compliance Criteria....... a8 i
6.4 Safeguards against fire under single fault conditions.................c.coiiiinnnni,
6.4.1 General ..o
6.4.2 Reduction of theilikelihood of ignition under single fault
conditions in. RS Circuits.........coooiiiiiii
6.4.3 Reduction_ofthe likelihood of ignition under single fault
conditions-in PS2 circuits and PS3 circuits ............coccooiiil
6.4.4 Controlof fire spread in PS1 circuits. ...,
6.4.5 Cantrol of fire spread in PS2 cCircuitS.......ccocoovviiiiiiii e,
6.4.6 Control of fire spread in a PS3 circuit ...
6.4.7 Separation of combustible materials froma PIS............................
6.4.8 Fire enclosures and fire barriers ...
6.5 Internal and external Wiring ..o
6.5.1 ReqQUIrEMENTS ..o
6.5.2 Compliance Criteria........ooo i
6.5.3 Requirements for interconnection to building wiring. .....................
6.5.4 COMPITANCE CTTTETTA ..w emnemeemneemnsemnsannaamnsannamrsanaaraannaanannnaanaaees
6.6 Safeguards against fire due to the connection of additional equipment...........
7 Injury caused by hazardous SUDSIANCES ........ooiiiiiiiii e
7.1 LT a1 =
7.2 Reduction of exposure to hazardous substances..............cooiiiiis
7.3 L0 o] gTCR =) q oo 11U | Y PRP
7.4 Use of personal safeguards (PPE) .......c.ooiiiiiiiii e,
7.5 Use of instructional safeguards and instructions ..............coooiiiiinnenn,
7.6 Batteries and their protection Circuits ........ccooooiiiii
8  Mechanically-Caused INJUIY ...
8.1 LT a1 =

130
131
133

133
133
133
133
136

137
137
138
138
138

138


http://webstore.iec.ch/Webstore/webstore.nsf/ArtNum_PK/49284!opendocument&preview=1
https://iecnorm.com/api/?name=0785eddbaad6488d0d675515e9d9d304

This is a preview - click here to buy the full publication

-6- 62368-1 © IEC:2014

8.2 Mechanical energy source classifications.............cooiiiii 151
8.2.1 General classification ..o 151

8.2.2 Y P 153

8.2.3 Y PP 153

8.2.4 Y P 153

8.3 Safeguards against mechanical energy SOUrCes........c..ocoiviiiiiiiiiiiiiii i 153
8.4 Safeguards against parts with sharp edges and corners ...........c.ccoeeveiiinnennne. 153
8.4.1 Requirements ... 153

8.4.2 Compliance criteria...........coooooiiiiiiiiiii i 154

8.5 Safeguards against moving parts .........coooviiiiii e D 154
8.5.1 Requirements ... ... N 154

8.5.2 Instructional safeguard requirements .............cccoevvene @i,V 154

8.5.3 Compliance criteria........coccoveoiiiiieiiien 155

8.5.4 Special categories of equipment comprising moving.parts ............ 155

8.5.5 High pressure lamps......ccooevviiiiiniiieee M 157

8.6 Stability of equipment ... ... G 158
8.6.1 Requirements .......coooiiiiii b e, 158

8.6.2 Static stability .......c.oooiiii e S 159

8.6.3 Relocation stability test...........ccc il 160

8.6.4 Glass slide test. ..o 160

8.6.5 Horizontal force test and comgliance criteria....................cooiiine, 161

8.7 Equipment mounted to a wall or Ceiling ™ oo 161
8.7.1 Requirements ... .o e 161

8.7.2 Test methods. ... N 161

8.7.3 Compliance Criteria s . . e 163

8.8 Handle strength ... 163
8.8.1 GENEIAl .. N e 163

8.8.2 Test method and compliance criteria ...........oooiiiiiiiiii 163

8.9 Wheels or castersiattachment requirements............c.coiiiii 163
8.9.1 GENBIAl .. 163

8.9.2 Test Method ..o 164

8.10 Carts, stands, and similar Carriers........oooiiiii i 164
8.10.4 GeNErAl .o 164

8.40:2 Marking and inStructions ..........ccovuiiiii 164

8.10.3 Cart, stand or carrier loading test and compliance criteria............. 165

8.10.4 Cart, stand or carrier impact test..........c.cooeiiiiiiiiii i 165

8.10.5 Mechanical stability ........coooeiiii 165

0. i ity 166

8.11 Mounting means for rack mounted equipment ............ccoooiiiiiiiiii 166
8.11.1 GeNErAl .o 166

8.11.2 ReqQUIrEMENTS ..o 166

8.11.3 Mechanical strength test..........cooii 167

8.11.4 Mechanical strength test, 250 N, including end stops.................... 167

8.11.5 CompliancCe Criteria.......c.iiuiiiiiei e 167

8.12 Telescoping Or rod @ntENNAS ......ciuiiii i 167
THEIMaAl DU I JUIY o et e e e et e et e et e e e et e eeaaenas 168
9.1 LT =Y o =T =¥ R 168
9.2 Thermal energy source classifications.............ccocooiiiiiii i, 168

9.2.1 GENEIAL .. 168


http://webstore.iec.ch/Webstore/webstore.nsf/ArtNum_PK/49284!opendocument&preview=1
https://iecnorm.com/api/?name=0785eddbaad6488d0d675515e9d9d304

This is a preview - click here to buy the full publication

62368-1 © IEC:2014 -7-
9.2.2 LI T
9.2.3 LIS 72 PP
9.2.4 LIS 15 TP
9.2.5 Test method and compliance criteria ..........cooooiiiiiiiiii
9.2.6 Touch temperature levels ...
9.3 Safeguards against thermal energy Sources.........c.oooooiiiiiiiiiiii e
9.4 Requirements for safeguards ..........ccocooiiiiiiii
9.4.1 Equipment safeguard....... ...
9.4.2 Instructional safeguard ............ccooviiiiiiiiiiii
TO | RAAIAEION ... e e
10.1 GBNETAL . e
10.2 Radiation energy source classifications ............c..cocoviiiiiin OO0l
10.2.1 General classification ...
10.2.2 R ST e A e
10.2.3 RS e N
10.2.4 RS e T
10.3 Safeguards against laser radiation...........coooooiii O
10.3.1 Requirements ... ..o T
10.3.2 Compliance criteria........coooveiiic S e
10.4 Safeguards against visible, infra-red, and ultra-violet radiation ......................
10.4.1 General ..o S
10.4.2 Instructional safeguard ... 0
10.4.3 Compliance Criteria.... .. o0 e
10.5 Safeguards against x-radiation. ..o ...
10.5.1 Requirements ... a0l
10.5.2 Compliance CritEFia......cccuiiniiiii e
10.5.3 Test Method s e
10.6 Safeguards againstsdcoustiC ENergy SOUIMCES .......cocvviviiiiiiiiiieii e
10.6.1 General .
10.6.2 Classification . ...
10.6.3 Measurement methods ...
10.6.4 Protection of persons.........ooiii i
10.6.% Requirements for listening devices (headphones, earphones,
= (o PP
Annex A (infermative) Examples of equipment within the scope of this standard ................
AnnEx B (normative) Normal operating condition tests, abnormal operating condition
testp .and’single fault condition eSS .. ...
LB Geperatrree———
B.1.1 INTrOUCTION .o
B.1.2 Test applicability ...
B.1.3 TyPe Of 1EST v
B.1.4 Test SaMPIES ..o
B.1.5 Compliance by inspection of relevant data...............................
B.1.6 Temperature measurement conditions ...........ccooiiiiiiiiiiiiinnenne.
B.2 Normal operating CoONAitioNS........ooouiii
B.2.1 GENEIAI ..
B.2.2 SUPPlY freqQUENCY .o
B.2.3 SUPPIY VOIAGE ... e

B.2.4 Normal operating voltages ........cooviiiiii i,


http://webstore.iec.ch/Webstore/webstore.nsf/ArtNum_PK/49284!opendocument&preview=1
https://iecnorm.com/api/?name=0785eddbaad6488d0d675515e9d9d304

This is a preview - click here to buy the full publication

-8- 62368-1 © IEC:2014

B.2.5 INPUL E St e 182
B.2.6 Operating temperature measurement conditions........................... 183
B.2.7 Battery charging and discharging under normal operating

CONAITIONS L. e 183
B.3 Simulated abnormal operating conditions .............ooiiiiii 184
B.3.1 GENEIAI .. 184
B.3.2 Covering of ventilation openings .........ccooviiiiiiiiii e, 184
B.3.3 DC mains polarity test .......ooiiii 185
B.3.4 Setting of voltage selector .........ooiiiii i 185
B.3.5 Maximum load at output terminals ... 185
B.3.6 Reverse battery polarity.......coooiiiiii e e 185
B.3.7 Audio amplifier abnormal operating conditions.................ecltenneen, 185

B.3.8 Compliance criteria during and after abnormal operating
CONAItIONS - oee e 185
B.4 Simulated single fault conditions .............ccoooieiiiiiiii 185
B.4.1 General ... O 185
B.4.2 Temperature controlling device ... O, 186
B.4.3 Motor tests ....oooieiiii e 186
B.4.4 Functional insulation ... 186

B.4.5 Short-circuit and interruption of electrodes in tubes and
SEMICONAUCTONS ..oviiiiiiiiee e 187
B.4.6 Short-circuit or disconnection.of passive components ................... 187
B.4.7 Continuous operation of components.............c.ccoeveiiiiiiiieiineenne. 187
B.4.8 Compliance criteria during and after single fault conditions........... 188
B.4.9 Battery charging and>discharging under single fault conditions ..... 188
Annlex C (normative) UV radiation........... 8 e 189
C.1 Protection of materials incequipment from UV radiation.............................lld 189
C.1.1 General .. e 189
C.1.2 ReQUIFEMENTS ...eiii e 189
C.1.3 Testmethod and compliance criteria ........coocovviiiiiiiiiiiee, 189
C.2 UV light conditioning test ... 190
C.2.1 TSt APPAratus ..oouieeii i 190
C.2.2 Mounting of test samples ... 190
Cc.2.3 Carbon-arc light-exposure test........cccoeiiiiiiiiiiiii e, 190
C.2.4 Xenon-arc light-exposure test ... 190
Annex D (normative) Test generators.. ..o 191
D1 IMpulse test GENErators ..o 191
D.2 Antenna interface test generator...............c.ooiiiiiiiiiiiii 192
D.3 Electronic pulse generator ... ..o 192
Annex E (normative) Test conditions for equipment containing audio amplifiers.................. 193
E.1 Audio amplifier normal operating conditions ... 193
E.2 Audio amplifier abnormal operating conditions ...............coooiiiiiiiii 194
Annex F (normative) Equipment markings, instructions, and instructional safeguards ........ 195
F.1 LT a1 = 195
F.2 Letter symbols and graphical symbols............cooiiiiiii 195
F.2.1 Letter Symbols ..o 195
F.2.2 Graphical SymMbOIS ..o 195
F.2.3 Compliance Criteria........ooo i 195

F.3 EQUIipMeNnt Markings ....oouiie i 195


http://webstore.iec.ch/Webstore/webstore.nsf/ArtNum_PK/49284!opendocument&preview=1
https://iecnorm.com/api/?name=0785eddbaad6488d0d675515e9d9d304

This is a preview - click here to buy the full publication

62368-1 © IEC:2014 -9-
F.3.1 Equipment marking locations ... 195
F.3.2 Equipment identification markings .............ooooiiiiii i 196
F.3.3 Equipment rating markings .......cccoooiiii i 196
F.3.4 Voltage setting device ..o 198
F.3.5 Markings on terminals and operating devices............cccoevvieiinnnn.n. 198
F.3.6 Equipment markings related to equipment classification ............... 199
F.3.7 Equipment IP rating marking........cccooviiiiiiii e, 200
F.3.8 External power supply output marking ...........ccooiiiiiiii 200
F.3.9 Durability, legibility and permanence of markings ......................... 201
F.3.10 Test for the permanence of markings...........c.cooeviiiiiiiinen . e 201
F.4 INSTrUCLIONS ... .o N 201
F.5 Instructional safeguards..........ccoiiiiiiiii e Ve 202
Annex G (normative) Components .........ccoviiiiiiiiiiiiiiiiieeeeeeeee e L 205
G.1 SWITCRES ..o T e 205
G.1.1 General ..o N 205
G.1.2 Requirements ........ccccooeviiiiiiiiiieeeee 205
G.1.3 Test method and compliance criteria .......CL 7 i 206
G.2 R EIAY S T 206
G.2.1 Requirements ........oooiiiiiiiie S 206
G.2.2 Overload test ... e 207
G.2.3 Relay controlling connectors_supplying power to other

=T LU 1T o] 0 1= o S PP 207
G.24 Test method and compliance criteria ...........ooooiiiiiiiiiiis 207
G.3 Protective deviCes. ... ..o 207
G.3.1 Thermal CUut-0ffS i e 207
G.3.2 Thermal lINKS . ad .o 208
G.3.3 PTC thermistors. . ... 209
G.34 Overcurrent protective deviCes ..o 210
G.3.5 Safeguard components not mentioned in G.3.1t0 G.3.4 ............... 210
G.4 L0701 1= o1 1] £ T 210
G.4.1 Clearance and creepage distance requirements ..............cccoeeeeen. 210
G.4.2 Mains CONNECIOIS . ..iiiiiiiii e 210
G.4.3 Connectors other than mains connectors ................cooiiiinn. 211
G.5 ATEe 10 a[o IeTe] 0 4] oTo] g =Y o £ NPT 211
G.5.1 Wire insulation in wound components ............coooveiiiiiiiiiiicieeeen, 211
G.5.2 Endurance test . ..o 211
G.5.3 TranNSTOIMErS oueii e e 213
G54 Motors 216
G.6 Wire INSUIAtION L.oie e e 220
G.6.1 GeNErAl .o 220
G.6.2 Solvent-based enamel winding insulation.............c..ccooiinnn. 221
G.7 MaiNS SUPPIY COMAS ..oniiiiiiiiii e e 221
G.7.1 GeNErAl .o 221
G.7.2 Cross sectional @r€a.........cooouiiiiiiiiiiiie i 222

G.7.3 Cord anchorages and strain relief for non-detachable power
SUPPIY COMAS .. 224
G.7.4 COrd BNEIY o 225
G.7.5 Non-detachable cord bend protection ..........ccoooiiiiiiiiii. 225

G.7.6 SUPPlY WIriNG SPaCEe . .e e 226


http://webstore.iec.ch/Webstore/webstore.nsf/ArtNum_PK/49284!opendocument&preview=1
https://iecnorm.com/api/?name=0785eddbaad6488d0d675515e9d9d304

This is a preview - click here to buy the full publication

-10 - 62368-1 © IEC:2014

G.8 Y= 3 o (= O 227
G.8.1 GENEIAI .. 227
G.8.2 Safeguards against electric shock ............cooooiiiiiiiii, 227
G.8.3 Safeguards against fire..........ooiiiii 228
G.9 Integrated circuit (IC) current limiters ..........coooiiiiiiii e, 230
G.91 Requirements ... 230
G.9.2 TesSt Program 1 .. 230
G.9.3 TESt Program 2 ... 231
G.9.4 TESE PrOGram 3 .o 231
G.9.5 Compliance Criteria........cccoviiiiiiieiee e e 232
G.10 RESISIONS e N 232
G.10.1 GeNEral ..o e 232
G.10.2 Resistor test ... D 232

G.10.3 Resistors serving as safeguards between the mains.and an
external circuit consisting of a coaxial cable ......n... 7.l 232
G.11 Capacitors and RC UNItS ..o D e 233
G111 General ... A T 233
G.11.2 Conditioning of capacitors and RC units 'Q0.7......ooooviiiiiii, 233
G.11.3 Rules for selecting capacitors......... /25 i, 233
G114 Examples of the application of capaGitors .............coooiiiii, 234
G.12 (@ o) (o o101 U1 o] =T = S PR 237
G.13 Printed boards ... 237
G.13.1 GENETAL .. e 237
G.13.2 Uncoated printed boafds....... ..o 237
G.13.3 Coated printed boards ..........cooiiiiiiii 237
G.13.4 Insulation between“conductors on the same inner surface ............ 239
G.13.5 Insulation between conductors on different surfaces..................... 240
G.13.6 Tests on ceated printed boards..........cccooviiiiiiiii 240
G.14 Coatings on componént terminals ..o 242
G.14.1 REQUIFEMENTS .. 242
G.14.2 Test method and compliance criteria ...........ooooiiiiiiiiii 242
G.15 Pressurized liquid filled components ...... ..o 243
G.1541 GENEIAL .. 243
G.15.2 Requirements ... .o 243
G15.3 Test methods and compliance criteria............coooviiiiiiiiiinieen, 243
G.154 Compliance Criteria........ooo i 244
G«16 IC including capacitor discharge function (ICX) .........ccoiiiiiiiiii, 244
G.16.1 Requirements ..........ooeeeieieieieieiiiiiiiieieieieieieieeieeiieieieee 244
G.16.2 T O S e 245
G.16.3 CompliancCe Criteria......ccciiuiiiiie e 245
Annex H (normative) Criteria for telephone ringing signals..........cc.ccoiiiiiiiii i 246
H.1 LT 1= = | PP 246
H.2 =Y 4 o Yo I PP 246
H.3 =3 4 o Yo I = 249
H.3.1 RiNGING SigNal......ooui 249
H.3.2 Tripping device and monitoring voltage..........cccoceiviiiiiiiiiinenne. 249
Annex | (informative) Overvoltage categories (see IEC 60364-4-44) ........cccoevieiiniinninnnnns. 251
Annex J (normative) Insulated winding wires for use without interleaved insulation............ 252
J.1 LT =Y o =T =¥ R 252


http://webstore.iec.ch/Webstore/webstore.nsf/ArtNum_PK/49284!opendocument&preview=1
https://iecnorm.com/api/?name=0785eddbaad6488d0d675515e9d9d304

This is a preview - click here to buy the full publication

62368-1 © IEC:2014 -11-

J.2 TP LS et 252
J.2.1 GENEIAI .. 252
J.2.2 Electric strength ... 252
J.2.3 Flexibility and adherence ..o 253
J.2.4 Heat ShOCK ... 253
J.2.5 Retention of electric strength after bending.................oonn. 254
J.3 Testing during manufacturing ..........oooiiiiii i 254
J.3.1 GeNEral .o 254
J.3.2 Routine test ... . ... 254
J.3.3 Sampling test.....ooiiii e e 254
Annex K (normative) Safety interlocks .......coooviiiii e ONL 255
K.1 GBNETAL .. N e 255
K.1.1 General requirements ..o 255
K.1.2 Test method and compliance criteria ..........ccocoovi e, 255
K.2 Components of the safety interlock safeguard mechanism ...on.........c.cold 256
K.3 Inadvertent change of operating mode ...........ccooeiiin L a i 256
K.4 Interlock safeguard override..........ccooveiiiiiinin Ol 256
K.5 Fail-safe .. 256
K.5.1 Requirement ... S 256
K.5.2 Test method and compliance critefia .......ccocoviiiiiiiiii 256
K.6 Mechanically operated safety interlocks . &z ..oooieniiiiiii e, 257
K.6.1 Endurance requirement ... 257
K.6.2 Test method and compliance criteria ...........cocoviiiiiiiiiiien, 257
K.7 Interlock circuit iSOlation .......... . o e 257

K.7.1 Separation distan¢es for contact gaps and interlock circuit
LM ENES 257
K.7.2 OVeErload teSH . e 257
K.7.3 Enduranceytest ... 258
K.7.4 Electrielstrength test... ..., 258
Anniex L (normative) DiSCONNECE AEVICES....uiiuiiniiiiiie e 259
L.1 General reqQUIrEMENTS ...iuii e 259
L.2 Permanently connected equipment ... ... 259
L.3 Parts(that remain energized ... 259
L.4 Single-phase eqUIPMENT.... ... 259
L.5 Three-phase equipmMent ... 260
L.6 Switches as disconNnNect deviCes .........oovuiiiiiiiiiiii 260
L7 Plugs as disCONNECt deVICES ... ....iiiiiiiiii e 260
=8 Mutiptepewersetrees——mm—mm— 260
L.9 (02010 0] o] F=Ta Yot o] ) (Y - PP 261
Annex M (normative) Equipment containing batteries and their protection circuits.............. 262
M.1 General reqUIremMENtS .. . e 262
M.2 Safety of batteries and their cells..........cooiiiiiiiii e 262
M.2.1 ReqQUIrEMENTS ..o 262
M.2.2 Compliance Criteria........ooo i 262
M.3 Protection circuits for batteries provided within the equipment....................... 263
M.3.1 Requirements ... 263
M.3.2 Test Method ..o 263

M.3.3 Compliance Criteria........ooo i 264


http://webstore.iec.ch/Webstore/webstore.nsf/ArtNum_PK/49284!opendocument&preview=1
https://iecnorm.com/api/?name=0785eddbaad6488d0d675515e9d9d304

This is a preview - click here to buy the full publication

-12 - 62368-1 © IEC:2014

M.4 Additional safeguards for equipment containing a secondary lithium
DAt Y o 264
M.4.1 GeNErAl .o 264
M.4.2 Charging safeguards ........ccooiiiiiii 264
M.4.3 Fire €nClOSUre. ..o 265
M.4.4 Drop test of equipment containing a secondary lithium battery...... 266
M.5 Risk of burn due to short-circuit during carrying ...........ocoooiiiiiiiiii, 267
M.5.1 ReqQUIrEMENTS ..o 267
M.5.2 Test method and compliance criteria ..........ccoeeiiiiiiiiiiien, 267
M.6 Prevention of short-circuits and protection from other effects of electric
CUIT N e N 267
M.6.1 Short-CirCUits ..o T 267
M.6.2 Leakage CUMmeNnts ... ...couiiuii e S 268
M.7 Risk of explosion from lead acid and NiCd batteries.................. . .Y 268
M.7.1 Ventilation preventing an explosive gas concentration .................. 268
M.7.2 Test method and compliance criteria .............iQueeieiiiiiiiiiin, 268
M.8 Protection against internal ignition from external sparkrsources of
batteries with aqueous electrolyte ... B 270
M.8.1 General ..o 270
M.8.2 Test method ..o A 270
M.9 Preventing electrolyte spillage ..o 273
M.9.1 Protection from electrolyte spilage ..........ccoooiiiiiii, 273
M.9.2 Tray for preventing electrolyte spillage ..........ccoocoviiiiiiiiiiin, 273
M.10 Instructions to prevent reasonably foreseeable misuse .............ccooviiiiiiinnn. 273
Annex N (normative) Electrochemical potentials (V).....coovvieiiiiiiiii e, 274
Annex O (normative) Measurement of creépage distances and clearances ........................ 275
Annex P (normative) Safeguards against conductive objects ..o 283
P.1 LT a1 = P 283
P.2 Safeguards against_entry or consequences of entry of a foreign object .......... 283
P.2.1 7= o1 = | 283
P.2.2 Safeguards against entry of a foreign object...............c..co 283
P.2.3 Safeguards against the consequences of entry of a foreign
OOt 284
P.3 Safeguards against spillage of internal liquids............coooiiiiiiii i 286
P31 GeNErAl .o 286
P.3.2 Determination of spillage consequences...........ccocovevveeiiiineinnennnn, 286
P.3.3 Spillage safeguards .......ccoooiiiiii i 286
P.3.4 Compliance Criteria........ooo i 287
P.4 Metallized coatings and adhesives securing parts.........cccooeeviiiiiiiiiiinei e, 287
P.4.1 GeNErAl .o 287
P.4.2 T OO S et 287
Annex Q (normative) Circuits intended for interconnection with building wiring .................. 290
Q.1 Limited POWET SOUICE ....uiiiieeii et e e e e e e ean s 290
Q.1.1 Requirements ... 290
Q.1.2 Test method and compliance criteria ...........ooooiiiiiiiiiiiin 290
Q.2 Test for external circuits — paired conductor cable ..............cooiiiiiiil. 291
Annex R (normative) Limited short-circuit test... ... 292
R.1 LT =Y o= =¥ 292

R.2 LI == 1 o 292


http://webstore.iec.ch/Webstore/webstore.nsf/ArtNum_PK/49284!opendocument&preview=1
https://iecnorm.com/api/?name=0785eddbaad6488d0d675515e9d9d304

This is a preview - click here to buy the full publication

62368-1 © IEC:2014 -13 -
R.3 Test MethOd ... .o 292
R.4 (02010 0] o] F=Ta Yot o] ) (=Y - PR 293
Annex S (normative) Tests for resistance to heat and fire ..............coooiiii i, 294
S Flammability test for fire enclosure and fire barrier materials of
equipment where the steady-state power does not exceed 4 000 W............... 294
S.2 Flammability test for fire enclosure and fire barrier integrity ...............c..oooeeen. 295
S.3 Flammability tests for the bottom of a fire enclosure ... 296
S.3.1 Mounting of SAMPIES......c.iiiiiiii 296
S.3.2 Test method and compliance criteria ...........ooooiiiiiiiiiiii 296
S.4 Flammability classification of materials .............cocoiiiiiiiii i B 296
S.5 Flammability test for fire enclosure materials of equipment with a steady=
state power exceeding 4 000 W ... b e 297
Annex T (normative) Mechanical strength tests..... .oy e 299
T.1 General. .. . M B 299
T.2 Steady force test, TO N ..o B e 299
T.3 Steady force test, 30 N ... e 299
T.4 Steady force test, 100 N ... e e 299
T.5 Steady force test, 250 N ... O 299
T.6 Enclosure impact test........oo i S 299
T.7 Drop teSt . 300
T.8 Stress relief test. .. T 300
T.9 IMpPaCt teSt .. e e e 301
T.10 Glass fragmentation test .. ... 301
T.11 Test for telescoping or rod antennas ..........cooiiiiiiiiiii e 302
Annex U (normative) Mechanical strength of €RTs and protection against the effects
Lo T2 1 o] [ 111 ] o TS S PPN 303
U.1 General.....o W 303
u.2 Test method and compliance criteria for non-intrinsically protected CRTs...... 304
u.3 ProteCtive SCIrEeN. .. 304
Annex V (normative) Determination of accessible parts .........c.cooooiiiiiiii i 305
V.1 Accessible parts of equipment ... 305
V.1.1 GENEIAL ..t 305
V.1.2 Test method 1 — Surfaces and openings tested with jointed
1eSt ProObES .o 305
V4.3 Test method 2 — Openings tested with straight unjointed test
PO S L. 305
V.1.4 Test method 3 — Plugs, jacks, connectors...........cooovevviiiiiiininennen. 308
V.1.5 Test method 4 — Slot OPeNiINgS ..o.uiiviiiiii 309
V.1.6 Test method 5 — Terminals intended to be used by an ordinary
0= £ 0 o 1 309
V.2 Accessible part CriterioN ... ... 310
Annex W (informative) Comparison of terms introduced in this standard ............................ 311
W.1 LT =Y o =T =¥ R 311
w.2 ComMPaAriSON Of 1EIMIS .. ..ttt 311
L1 o 10T =Y o 2 128N 324
Figure 1 — Three block model for pain and iNjury........ ..o e 23
Figure 2 — Three block model for safety ... 24

Figure 3 — Schematic and model for electrically-caused pain or injury.............ccceeiiiiinennn.n. 29


http://webstore.iec.ch/Webstore/webstore.nsf/ArtNum_PK/49284!opendocument&preview=1
https://iecnorm.com/api/?name=0785eddbaad6488d0d675515e9d9d304

This is a preview - click here to buy the full publication

-14 - 62368-1 © IEC:2014

Figure 4 — Model for protection against electrically-caused pain or injury ........c...coooeieeniennnes 29
Figure 5 — Model for electrically-caused fire..........cooouiiiiiiiiiii e, 30
Figure 6 — Models for protection against fire ..........ccooiiiii i, 31
Figure 7 — Schematic and model for thermally-caused injury...........ccooooiiiiiiiiiiee, 33
Figure 8 — Model for protection against thermally-caused injury ..........ccoocoiiiiiiiiiii s 34
Figure 9 — Model for protection of an ordinary person against a class 1 energy source.......... 62
Figure 10 — Model for protection of an ordinary person against a class 2 energy source ....... 63
Figure 11 — Model for protection of an ordinary person against a class 2 energy

soufce during ordinary person servicing CONdItiONS .......c.viuiiiiiiiii e s .63
Figyre 12 — Model for protection of an ordinary person against a class 3 energy source,.>... .63
Figyre 13 — Model for protection of an instructed person against a class 1 energy

Lo U o PP PPRUPY PSPPSR .64
Figyre 14 — Model for protection of an instructed person against a class 2 enérgy

Lo 11 o = P eSO .64
Figyre 15 — Model for protection of an instructed person against a class(3 energy

Lo U oS PUPTUPTP 2 SRS .64
Figyre 16 — Model for protection of a skilled person against a clas§1 energy source.......... ..65
Figyre 17 — Model for protection of a skilled person against a’class 2 energy source.......... .65
Figyre 18 — Model for protection of a skilled person against.a class 3 energy source.......... .65
Figyre 19 — Model for protection of a skilled person against class 3 energy sources

duripg equipment servicing CONAItiONS ... N .65
FIgUre 20 — TeSt NOOK ...vnii e N et ettt e et et e et e et e et e e et e e e e e e anenns .72
Figdyre 21 — lllustration showing ES limits for yoltage and current............cooooiiiinn, L. 74
Figyre 22 — Maximum values for combined‘a.c. current and d.c. current .................coocennn. .76
Figyre 23 — Maximum values for combined a.c. voltage and d.c. voltage..................oceunanld .76
Figyre 24 — Contact requirements to bare internal conductive parts ...............ccooiiiiiiinll .80
FIigure 25 — Mandrel.. ... e 105
Figdre 26 — Initial position of Mandrel ... ... 106
Figure 27 — Final positian of mandrel ....... ... 106
Figyre 28 — Position@©fymetal foil on insulating material..................ooiiiiii i 106
Figyre 29 — Exampte’ of electric strength test instrument for solid insulation....................... 114
Figyre 30 — Application points of test voltage ... 115
Figyre 31_~Test for separation between an external circuit and earth................................. 118
Figyre-32— Test circuit for touch current of single-phase equipment...............ccocooiiiiinnnld 131
Figure:33 — Test circuit for touch current of three-phase equipment 131
Figure 34 — Power measurement for worst-case fault..............cooooiii i, 134
Figure 35 — Power measurement for worst-case power source fault.....................coeinnls 135
Figure 36 — lllustration of power source classification ..............cc.cooiiii i 136
Figure 37 — Minimum separation requirements from an arcing PIS.............ccooonn, 142
Figure 38 — Extended separation requirements from a PIS............. 142
Figure 39 — Rotated separation requirements due to forced air flow................ccooceiiiiiiinnl. 143
Figure 40 — Deflected separation requirements from a PIS when a fire barrier is used ........ 144
FIQUIEe 41 — TOP OPENMINGS ittt et ea e ees 146
Figure 42 — BOttOM OPENINGS .. cuuiiiiieii e 147

Figure 43 — Limits for moving fan blades made of non-plastic materials .............................. 152


http://webstore.iec.ch/Webstore/webstore.nsf/ArtNum_PK/49284!opendocument&preview=1
https://iecnorm.com/api/?name=0785eddbaad6488d0d675515e9d9d304

This is a preview - click here to buy the full publication

62368-1 © IEC:2014 -15 -

Figure 44 — Limits for moving fan blades made of plastic materials ................ccooooiiiinn. 152
Figure D.1 — 1,2/50 us and 10/700 us voltage impulse generator.............cooeeiviiiiiniiniincnnnn. 191
Figure D.2 — Antenna interface test generator circuit ...............cooiiiiiiiiii i 192
Figure D.3 — Example of an electronic pulse generator ...........ccoooiiiiiiiiiiiii e, 192
Figure E.1 — Band-pass filter for wide-band noise measurement................ccoooiiiinnnn, 194
Figure F.1 — Example of an instructional safeguard...............ccocooiiiiiiiiiiii i 203
Figure G.1 — Determination of arithmetic average temperature ................ccoocoiiiiiiiiiiin i, 215
Figure G.2 — Thermal @ageing tiM e .. ... e aeees 241
Figyre G.3 — Abrasion resistance test for coating layers ..o 242
Figyre H.1 — Definition of ringing period and cadence cycle ...........ccocoveiiiiiiiiiiiiiec s 247
Figyre H.2 — ITg1 limit curve for cadenced ringing signal ................................. 800 248
Figyre H.3 — Peak and peak-to-peak currents ...........coooiiiiiiiiiiiie v 248
Figyre H.4 — Ringing voltage trip criteria.........cooooiiiii e T 250
Figyre M.1 — Distance d as a function of the rated capacity for various‘charge currents

F (a0 AN 2 P URPRY 5 5P 272
Figure O.1 — NarrOW grOOVE ......cuivuiiiieieieieeieeeeee e e e 8 et e e e eeeas 275
Figure O.2 — Wide grOOVE .. cuuiiiiiiiiiicee et e e 275
Figure O.3 — V-Shaped grOOVE ....cuuiiiiii i ettt e e e 276
Figyre O.4 — Intervening unconnected conductive partSd.....oooooiiiiiiiiiiii e, 276
Figure O.5 — Rib couniiei e S 276
Figyre 0.6 — Uncemented joint with Nnarrow groOVe ..........coouiiiiiiii e 276
Figyre 0.7 — Uncemented joint with wide groove ............coooiiiiiiiiii 277
Figyre 0.8 — Uncemented joint with narrow 'and wide grooves ...........ccooeiiiiiiiiiiniineenneenn. 277
Figure O.9 — NAITOW FECESS ..uvuniriie st e s 278
Figure O.10 — Wide FECESS ..uuiuiisl ettt et et e e e e e e e eaaaas 278
Figyre O.11— Coating around terminals. ..o 278
Figyre 0.12 — Coating over printed WiriNg ..o 279
Figyre O.13 — Example of measurements in an enclosure of insulating material.................. 279
Figyre O.14 — Cemehnted joints in multi-layer printed boards ..............cooiiiiiiiiiiiiii 280
Figyre O.15 — Device filled with insulating compound ............ccoiiiiii e, 280
Figure O.16,=Partitioned bobbin ... 280
Figyre O.4-/~— Materials with different CTI values..........cooiiiiiiiiii e 281
Figyre O:18 — Materials with different CTI values having an air gap of less than X mm ....... 281
Figure O 19— Materials with different C 11 values having an air groove of

LTIt o F= T 10 1211 1 I PP RPRPPPPPPRR 282
Figure O.20 — Materials with different CTI values having an air groove not smaller

L0 = 1 1 1 0 282
Figure P.1 — Examples of cross-sections of designs of top openings which prevent

VIt Gl BTy Lo e 284
Figure P.2 — Examples of cross-sections of designs of side opening louvres which

PreVEeNt VertiCal @Iy oo e 284
Figure P.3 — Internal volume locus for foreign object entry..........ccoooiiiiiiiiiii 285
Figure T.1 — Impact test USING SPhEre ... ... 300
Figure V.1 — Jointed test probe for equipment likely to be accessible to children................. 306

Figure V.2 — Jointed test probe for equipment not likely to be accessible to children........... 307


http://webstore.iec.ch/Webstore/webstore.nsf/ArtNum_PK/49284!opendocument&preview=1
https://iecnorm.com/api/?name=0785eddbaad6488d0d675515e9d9d304

This is a preview - click here to buy the full publication

-16 - 62368-1 © IEC:2014

Figure V.3 — BIUNt Probe ... 308
Figure V.4 — Wedge ProDe ... e e e e 309
Figure V.5 — Terminal Probe ... e e 310
Table 1 — ResSponse t0 €Nergy Class ... 23
Table 2 — Examples of body response or property damage related to energy sources........... 24
Table 3 — Examples of safeguard characteristics .............cooiiiiiiiiii 28
Table 4 — Electrical energy source limits for steady-state ES1 and ES2................................ 75
Table 5 — Electrical energy source limits for a charged capacitor ... D .77
Tabje 6 — Voltage limits for single PUlISES .....couiieiiiiii e e .78
Tabje 7 — Current limits for single pulSes ..........ccooiiiiiiiiii e S .78
Table 8 — Electrical energy source limits for repetitive pulses .............o oL Mo .79
Table 9 — Minimum air gap diStanCe ... ..o T .80
Tabje 10 — Temperature limits for materials, components and systems.Sy......cooviiiiiiinnld .83
Tabje 11 — Minimum clearances for voltages with frequencies up to 30 kHz........................ .89
Tabje 12 — Minimum clearances for voltages with frequencies above 30 kHz ...................... .90
Table 13 — Mains transient voltages.........cooooiiiiiiiiiiiicaS .91
Table 14 — External circuit transient VOltages ... ... e, .93
Table 15 — Minimum clearances using required withstand voltage..................c.coceiiinn, .95
Table 16 — Electric strength test voltages ... e .96
Table 17 — Multiplication factors for clearanceskand test voltages ...........ccoooiiiiiiiiiinin, .96
Tabje 18 — Minimum creepage distances forbasic insulation and supplementary

INSUIAtION TN MM L e ettt ettt e e e e e e eanas 100
Table 19 — Minimum values of creepage’distances (in mm) for frequencies higher than

30 HHZ and up 10 400 KHz ... e 101
Table 20 — Tests for insulation im_non-separable layers...........ccoiiiiiiiiiii e 104
Table 21 — Electric field strength Ep for some commonly used materials ............................ 108
Tabje 22 — Reduction factors for the value of breakdown electric field strength Ep at

aTTo L g (=T (=Yo LU= o Lo =T e PP 109
Table 23 — Reductionfactors for the value of breakdown electric field strength Ep at

higher frequenci€s for thin materials ... 109
Table 24 — Values for insulation resistance ... ... 110
Table 25 =-Distance through insulation of internal Wiring..........c...cooiiii 111
Table6™= Test voltages for electric strength tests based on transient voltages.................. 113
Table Z7 = Test voltages for electric strengih tesis based on peak working voltages........... 113
Table 28 — Test voltages for electric strength tests based on temporary overvoltages......... 114
Table 29 — Test values for electric strength tests ... 116
Table 30 — Protective earthing conductor sizes for reinforced safeguards for

permanently connected equUIPMENt .. ..o 123
Table 31 — Minimum protective bonding conductor size of copper conductors..................... 124
Table 32 — Sizes of terminals for protective conductors ... 126
Table 33 — Test duration, mains connected equipment..............ooiien 127
Table 34 — Size and spacing of holes in metal bottoms of fire enclosures ........................... 148
Table 35 — Classification for various categories of mechanical energy sources................... 151

Table 36 — Overview of requirements and testS..........coooiiiiiiii i, 158


http://webstore.iec.ch/Webstore/webstore.nsf/ArtNum_PK/49284!opendocument&preview=1
https://iecnorm.com/api/?name=0785eddbaad6488d0d675515e9d9d304

This is a preview - click here to buy the full publication

62368-1 © IEC:2014 -17 -

Table 37 — Torque to be applied t0 SCreWS ... .. i 162
Table 38 — Touch temperature limits for accessible parts..........ccccoooiiiiiiiici e, 169
Table 39 — Radiation energy source classifications .............cccccoiiiiiiiiiici e, 171
Table C.1 — Minimum property retention limits after UV exposure .............cooooiiiinn. 189
Table D.1 — Component values for Figure D.1 and Figure D.2..........coooiiiiiiiiiiie 192
Table E.1 — Audio signal electrical energy source classes and safeguards ......................... 194
Table F.1 — Instructional safeguard element description and examples............cccooviiiinnnni. 203
Table F.2 — Examples of markings, instructions, and instructional safeguards..................... 204
Table G.1 — Peak SUIrge CUMENT . ... e 206
Tabje G.2 — Test temperature and testing time (days) per cycle.........cooooviiiiiiii i) 212
Tabje G.3 — Temperature limits for transformer windings and for motor windings

(exgept for the motor running overload test)..........coooviiiiiiiii e b 215
Table G.4 — Temperature limits for running overload tests ...........coooiii e @l 217
Table G.5 — Sizes Of CONAUCIONS ....uiuiiii e et e et et eeaaeeas 223
Table G.6— Strain relief test force ........cooiiiiiiiiii e O 224
Table G.7 — Varistor overload and temporary overvoltage test ... (O o 228
Table G.8 — Capacitor ratings according to IEC 60384-14 ... . 52 i 234
Tabje G.9 — Examples of the application of Y capacitors based on the test voltages of

JLIR= o £= 02 SRR 235
Tabje G.10 — Examples of the application of Y capaeitors based on the test voltages of

L IR= o £= A A S PR 236
Tabje G.11 — Examples of the application of Y ‘capacitors based on the test voltages of

TaD € 28 e e 236
Tabje G.12 — Examples of the application\of X capacitors, line to line or line to neutral...... 237
Tabje G.13 — Minimum separation distaAces for coated printed boards .................cccoeennnld 239
Tabje G.14 — Insulation in printed, 00ards....... ..o 240
Table 1.1 — Overvoltage Categories ... oo 251
Tabje J.1 — Mandrel diameten. ... ... 253
Tabje J.2 — OVen teMPETATUIE ... ..ot e 254
Table M.1 — Values offg AN fg oo 269
Table O.1 — Value, Of X .. 275
Table Q.1 — Limits for inherently limited power SOUrCes ..........ccooiiiiiiiiiiiii i 290
Table Q,2<==Limits for power sources not inherently limited (overcurrent protective

Lo [NV (ot =Y (U 11 =Y PPN 291
Table-S- 4 Eoamed materials 297
Table S.2 — Rigid Materials ......c..oi e 297
Table S.3 — Very thin materials ... 297
Table T.1 — IMPaCE fOICE ..iuniiii e e e e e aee s 301
Table T.2 — Torque values for end-piece teSt.......c.oviiiiiiiiiii e, 302
Table W.1 — Comparison of terms and definitions in IEC 60664-1:2007 and

E O 12 T E PPN 311
Table W.2 — Comparison of terms and definitions in IEC 61140:2001 and IEC 62368-1 ...... 313
Table W.3 — Comparison of terms and definitions in IEC 60950-1:2005 and

L O 12 T T S 316

Table W.4 — Comparison of terms and definitions in IEC 60728-11 and IEC 62368-1.......... 319


http://webstore.iec.ch/Webstore/webstore.nsf/ArtNum_PK/49284!opendocument&preview=1
https://iecnorm.com/api/?name=0785eddbaad6488d0d675515e9d9d304

This is a preview - click here to buy the full publication

-18 - 62368-1 © IEC:2014

Table W.5 — Comparison of terms and definitions in IEC 62151 and IEC 62368-1............... 320
Table W.6 — Comparison of terms and definitions in IEC 60065 and IEC 62368-1............... 321



http://webstore.iec.ch/Webstore/webstore.nsf/ArtNum_PK/49284!opendocument&preview=1
https://iecnorm.com/api/?name=0785eddbaad6488d0d675515e9d9d304

This is a preview - click here to buy the full publication

62368-1 © IEC:2014 -19 -

Intefnatienal Standard IEC 62368-1 has been prepared by TC 108: Safety of electr
equlpment within the field of audio/video, information technology and communicg
technology

INTERNATIONAL ELECTROTECHNICAL COMMISSION

AUDIO/VIDEO, INFORMATION AND COMMUNICATION
TECHNOLOGY EQUIPMENT -

Part 1: Safety requirements

FOREWOURD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization\compifising
| national electrotechnical committees (IEC National Committees). The object of IEC .is' [te promote

international 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, Technical+Specificat
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. International,hgovernmental and

ajgreement between the two organizations.

he formal decisions or agreements of IEC on technical matters express, as\nearly as possible, an internaf

ons,
“IEC
sted
non-

governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clpsely
ith the International Organization for Standardization (ISO) in accordance With~conditions determined by

onal

cpnsensus of opinion on the relevant subjects since each technical dommittee has representation from all

interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC Nat
ommittees in that sense. While all reasonable efforts are made\to ensure that the technical content of
ublications is accurate, IEC cannot be held responsible for_ the way in which they are used or for
isinterpretation by any end user.

onal
IEC
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order to promote international uniformity, IEC Natignal* Committees undertake to apply IEC Publications

tlansparently to the maximum extent possible in theis*national and regional publications. Any divergence

the latter.

tween any |IEC Publication and the corresponding-national or regional publication shall be clearly indicated in

IEC itself does not provide any attestation of\conformity. Independent certification bodies provide confofmity

assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible fo
services carried out by independent certification bodies.

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

o liability shall attach to IEC or its-directors, employees, servants or agents including individual experts

her damage of any naturel whatsoever, whether direct or indirect, or for costs (including legal fees)
penses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is drawn to'the Normative references cited in this publication. Use of the referenced publicatio
dispensable for the torrect application of this publication.

Attention is drawn'to the possibility that some of the elements of this IEC Publication may be the subijg
ptent rights:NEC shall not be held responsible for identifying any or all such patent rights.

any
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embers of its technical committees and IEC National Committees for any personal injury, property damage or
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This second edition cancels and replaces the first edition published in 2010. It constitutes a
technical revision.

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

addition of requirements for LEDs;

new requirements for wall and ceiling mounting means;

addition of acoustic shock requirements for personal music players;

revision of the battery requirements, including new requirements for coin / button cell batteries;

revision of the burn requirements.
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text of this standard is based on the following documents:
FDIS Report on voting
108/521/FDIS 108/531/RVD

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

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

A li
info

The
follg

In th

The
the
the

5t of all parts in the IEC 62368 series, published under the general title Audio/Vi
rmation and communication technology equipment, can be found on the IEC website.

“in some countries” notes regarding differing national practices are contained in
wing subclauses:

0.2.1, 1, 4.1.15, 4.7.3, 5.2.2.2, 54.2.3.2.4, 5.4.2.5, 5451, 5.5:2.1, 55.6, 5.6
5.7.5,5.7.6.1, 10.5.3, 10.6.2.1, F.3.3.6, Table 13, Table 14 and.Table 39.

is standard, the following print types or formats are used:

equirements proper and normative annexes: in roman type;
compliance statements and test specifications: in italicitype;
notes/explanatory matter: in smaller roman type;

normative conditions within tables: in smaller roman)type;

erms that are defined in 3.3: bold.

gures and tables, if colour is available:

green colour denotes a class 1 energy source;

yellow colour denotes a class 2-energy source;

fed colour denotes a class 3lenergy source.

committee has decided_that the contents of this publication will remain unchanged
maintenance resultvdate indicated on the IEC web site under "http://webstore.iec.ch
Hata related to the.specific publication. At this date, the publication will be

econfirmed,

ithdrawng

eplaced by a revised edition, or

hmended.

eo,

the

4.2,

Lintil
" in

NOT

E 1 The attention of National Committees is drawn to the fact that equipment manufacturers and te

sting

organizations may need a transitional period following publication of a new, amended or revised IEC publication in
which to make products in accordance with the new requirements and to equip themselves for conducting new or
revised tests. It is the recommendation of the committee that the content of this publication be adopted for
mandatory implementation nationally not earlier than five years from the date of publication of this standard.
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NOTE 2 |EC 62368-1 is based on the principles of hazard based safety engineering, which is a different way of
developing and specifying safety considerations than that of the current practice. While this standard is different
from traditional IEC safety standards in its approach and while it is believed that IEC 62368-1 provides a number of
advantages, its introduction and evolution is not intended to result in significant changes to the existing safety
philosophy that led to the development of the safety requirements contained in IEC 60065 and IEC 60950-1. The
predominant reason behind the creation of IEC 62368-1 is to simplify the problems created by the merging of the
technologies of ITE and CE. The techniques used are novel so that a learning process is required and experience
is needed in its application. Consequently, the committee recommends that this edition of the standard be
considered as an alternative to IEC 60065 or IEC 60950-1 at least over the recommended transition period.

NOTE 3 Explanatory information related to IEC 62368-1 is contained in IEC/TR 62368-2. It provides rationale
together with explanatory information related to this standard.

IMPIORTANT - The 'colour inside’' logo on the cover page of this publication‘indicates
thafl it contains colours which are considered to be useful for the' corrpct
understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

0 Principles of this product safety standard

0.1  Objective

This part of IEC 62368 is a product safety standard that classifies energy sources, prescribes
safeguards against those energy sources, and provides guidance on the application of, and
requirements for, those safeguards.

The| prescribed safeguards are intended to reduce the likelihood of pain, injury and, \in| the
case¢ of fire, property damage.

The| objective of the INTRODUCTION is to help designers to understand /the’ underlying
pringiples of safety in order to design safe equipment. These principles are.informative |Jand
not pn alternative to the detailed requirements of this standard.

0.2 Persons
0.2 General

Thig standard describes safeguards for the protection of three kinds of persons: the ordinary
person, the instructed person, and the skilled perséon.* This standard assumes that a
pergon will not intentionally create conditions or situations-that could cause pain or injury.

NOTE In Australia, the work conducted by an instructed person or skilled person may require formal licefsing
from|regulatory authorities.

0.2.p Ordinary person

Ordinary person is the term applied_to all persons other than instructed persons |and
skilled persons. Ordinary persons.include not only users of the equipment, but alsg all
pergons who may have access to“the equipment or who may be in the vicinity of|the
equ|pment. Under normal operating conditions or abnormal operating conditions,
ordinary persons should not-be exposed to parts comprising energy sources capablg¢ of
causing pain or injury. Under a single fault condition, ordinary persons should no{ be
exppsed to parts comprising“energy sources capable of causing injury.

0.2 Instructed.person

Instructed person is a term applied to persons who have been instructed and trained by a
skilled person;,-or who are supervised by a skilled person, to identify energy sources |that
may| cause\pdain (see Table 1) and to take precautions to avoid unintentional contact with or
exppsur€ Mo those energy sources. Under normal operating conditions, abnommal
ating conditions or single fault conditions, instructed persons should not be expgsed

0.2.4 Skilled person

Skilled person is a term applied to persons who have training or experience in the equipment
technology, particularly in knowing the various energies and energy magnitudes used in the
equipment. Skilled persons are expected to use their training and experience to recognize
energy sources capable of causing pain or injury and to take action for protection from injury
from those energies. Skilled persons should also be protected against unintentional contact
or exposure to energy sources capable of causing injury.

0.3 Model for pain and injury

An energy source that causes pain or injury does so through the transfer of some form of
energy to or from a body part.
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This concept is represented by a three-block model (see Figure 1).

Energy source £
capable of nergy Bodv part
causing pain or transfer yp

injury

IEC 0322/14

Figure 1 — Three block model for pain and injury

Thig safety standard specifies three classes of energy sources defined by magnitudes:|and
durations of source parameters relative to either the body or to combustible cmaterial
respgonses to those energy sources. Each energy class (see 4.2) is a function of the |body part
or the combustible material susceptibility to that energy magnitude (see Table_1).

Table 1 — Response to energy class

Enefgy source Effect on the body Effect on combustible materials
( N
Class 1 Not painful, but may be detectable | Ignition not likely ,.q,
Class 2 Painful, but not an injury Ignition possible, b Ii\Qted growth and spread of firg

Class 3 Injury Ignition likely, rapid growth and spread of fire

The| energy threshold for pain or injury is not constant throughout the population. [For
example, for some energy sources, the threshold s\a function of body mass; the lower|the
masgs, the lower the threshold, and vice-versa. Other body variables include age, statg of
health, state of emotions, effect of drugs, skin.Characteristics, etc. Furthermore, even where
outward appearances otherwise appear equal, individuals differ in their thresholdg of
susgeptibility to the same energy source.

The| effect of duration of energy transfer is a function of the specific energy form. [For
example, pain or injury from thermal energy can be very short (1 s) for high skin temperature,
or very long (several hours) for low skin temperature.

Furfhermore, the pain or injufy may occur some considerable time after the transfer of engrgy
to al body part. For example, pain or injury from some chemical or physiological reaction may
not pe manifested for-days, weeks, months, or years.

0.4| Energy sources

Energy souftces are addressed by this standard, together with the pain or injury that redults
from a transfer of that energy to the body, and the likelihood of property damage that reqults
fro;l fire~escaping the equipment.

An electrical product is connected to an electrical energy source (for example, the mains), an
external power supply, or a battery. An electrical product uses the electrical energy to
perform its intended functions.

In the process of using electrical energy, the product transforms the electrical energy into
other forms of energy (for example, thermal energy, kinetic energy, optical energy, audio
energy, electromagnetic energy, etc.). Some energy transformations may be a deliberate part
of the product function (for example, moving parts of a printer, images on a visual display unit,
sound from a speaker, etc.). Some energy transformations may be a by-product of the product
function (for example, heat dissipated by functional circuits, x-radiation from a cathode-ray
tube, etc.).
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Some products may use energy sources that are non-electrical energy sources such as
batteries, moving parts, or chemicals, etc. The energy in these other sources may be
transferred to or from a body part, or may be transformed into other energy forms (for
example, a battery transforms chemical energy into electrical energy, or a moving body part
transfers its kinetic energy to a sharp edge).

Examples of the types of energy forms and the associated injuries and property damage
addressed in this standard are in Table 2.

Table 2 - Examples of body response or property damage related to energy sources

1
Forms of energy Examples of body response or property CIauLe
damage
Eletrical energy Pain, fibrillation, cardiac arrest, respiratory 5
(fol example, energized conductive parts) arrest, skin burn, or internal organ burn
Thdrmal energy
Electrically-caused fire leading to burn-related 6
]gor example, electrical ignition and spread of pain or injury, or property damage
ire
Chg¢mical reaction
Skin damage, organ damage, or poisoning 7
(forlexample, electrolyte, poison)
Kinptic energy Laceration, puncture, abrasion, contusion,
(forlexample, moving parts of equipment, or a crush, amputation, or loss of a limb, eye, ear, 8
moying body part against an equipment part) etc.
Thdrmal energy
Skin burn 9
(forjexample, hot accessible parts)
Radiated energy
(forfexample, electromagnetic energy, optical Loss of sight, skin burn, or loss of hearing 10
endrgy, acoustic energy)
0.5| Safeguards
0.5.11 General
Marny products necessarily use energy capable of causing pain or injury. Product design
canpot eliminatetsuch energy use. Consequently, such products should use a scheme [that
redyces the likelihood of such energy being transferred to a body part. The scheme fthat
redyces the(likelihood of energy transfer to a body part is a safeguard (see Figure 2).
A L A 4 A

Energy source ‘
capable of causing Safeguard Body part
pain or injury ‘

IEC 0323/14

Figure 2 — Three block model for safety

A safeguard is a device or scheme or system that

— is interposed between an energy source capable of causing pain or injury and a body part,
and

— reduces the likelihood of transfer of energy capable of causing pain or injury to a body
part.



http://webstore.iec.ch/Webstore/webstore.nsf/ArtNum_PK/49284!opendocument&preview=1
https://iecnorm.com/api/?name=0785eddbaad6488d0d675515e9d9d304

This is a preview - click here to buy the full publication

62368-1 © IEC:2014 - 25—

NOTE Safeguard mechanisms against transfer of energy capable of causing pain or injury include:
— attenuating the energy (reduces the value of the energy); or

— impeding the energy (slows the rate of energy transfer); or

— diverting the energy (changes the energy direction); or

— disconnecting, interrupting, or disabling the energy source; or

— enveloping the energy source (reduces the likelihood of the energy from escaping); or

— interposing a barrier between a body part and the energy source.

A safeguard can be applied to the equipment, to the local installation, to a person or can be a
learned or directed behaviour (for example, resulting from an instructional safeguard)

intehded to reduce the likelihood of transfer of energy capable of causing pain or injur
safeguard may be a single element or may be a set of elements.

Generally, the order of preference for providing safeguards is:

— pquipment safeguards are always useful, since they do not require any knowledg
hctions by persons coming into contact with the equipment;

— |Installation safeguards are useful when a safety characteristic(can only be prov
pfter installation (for example, the equipment has to be bolted,to the floor to pro
stability);

— pehavioural safeguards are useful when the equipment requires an energy source tg
accessible.

In pfractice, safeguard selection accounts for the natlre of the energy source, the inten
usef, the functional requirements of the equipment, .and similar considerations.

0.5.p Equipment safeguard

y. A

W

or

ded
vide

be

ded

An lequipment safeguard may be a basic safeguard, a supplementary safeguard, a

doupble safeguard, or a reinforced safeguard.

0.5.8 Installation safeguard

Instiallation safeguards are.nofcontrolled by the equipment manufacturer, although in s

casegs, installation safeguards may be specified in the equipment installation instructions|

Gererally, with respéct* to equipment, an installation safeguard is a supplemen
guard.

For example; the protective earthing supplementary safeguard is located partly in the equipment
in the installation. The protective earthing supplementary safeguard is not effective until the equipmg
conngcted to‘the/installation.

Redquirements for installation safeguards are not addressed in this standard. However,

pme

tary

and
nt is

this

sta
place and are effective.

0.54 Personal safeguard

A personal safeguard may be a basic safeguard, a supplementary safeguard, or a

reinforced safeguard.

Requirements for personal safeguards are not addressed in this standard. However,
standard does assume that personal safeguards are available for use as specified by
manufacturer.

this
the
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0.5.5 Behavioural safeguards
0.5.5.1 Introduction to behavioural safeguards

In the absence of an equipment, installation, or personal safeguard, a person may use a
specific behaviour as a safeguard to avoid energy transfer and consequent injury. A
behavioural safeguard is a voluntary or instructed behaviour intended to reduce the likelihood
of transfer of energy to a body part.

Three kinds of behavioural safeguards are specified in this standard. Each kind of
behavioural safeguard is associated with a specific kind of person. An instructional
safaguard is usually addressed to an ordinary person, but may also be addressed,iq an

insfructed person or a skilled person. A precautionary safeguard is usedhby|[ an
insfructed person. A skill safeguard is used by a skilled person.

0.5.p.2 Instructional safeguard

An instructional safeguard is a means of providing information, describing<he existence|and
locdtion of an energy source capable of causing pain or injury, and is_intended to invoke a
spegific behaviour on the part of a person to reduce the likelihood df-fransfer of energy fo a
body part (see Annex F).

An fnstructional safeguard may be a visual indicator (symbols or words or both) of an
aud|ble message, as applicable to the expected use of the¢product.

When accessing locations where the equipment needs. to be energized to perform a serpice
actiyity, an instructional safeguard may be considefed acceptable protection to bypasg an
equjipment safeguard such that the person is ‘tmade aware of how to avoid contact with a
clags 2 or class 3 energy source.

If iquipment safeguards would interfere with or prohibit the equipment function,| an
insfructional safeguard may replace an*equipment safeguard.

If exposure to an energy source‘capable of causing pain or injury is essential to the corfrect
fungtioning of equipment, an jinstructional safeguard may be used to ensure protection of
pergons instead of another“safeguard. Consideration should be given as to whether|the
insfructional safeguard should require the use of a personal safeguard.

Proyision of an instructional safeguard does not result in an ordinary person becoming an
insfructed person-(see 0.5.5.3).

0.5.p.3 Precautionary safeguard (used by an instructed person)

A precautionary safeguard is the training and experience or supervision of an instrug¢ted

person by a skilled person to use precautions to protect the instructed person agginst
clasg'z—awrgrmmrmmﬂm—nmmm fi T T this

standard but are assumed to be effective when the term instructed person is used.

During equipment servicing, an instructed person may need to remove or defeat an
equipment safeguard. In this case, an instructed person is expected to then apply
precaution as a safeguard to avoid injury.

0.5.5.4 Skill safeguard (used by a skilled person)

A skill safeguard is the education, training, knowledge and experience of the skilled person
that is used to protect the skilled person against class 2 or class 3 energy sources. Skill
safeguards are not specifically prescribed in this standard but are assumed to be effective
when the term skilled person is used.
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During equipment servicing, a skilled person may need to remove or defeat an equipment
safeguard. In this case, a skilled person is expected to then apply skill as a safeguard to
avoid injury.

0.5.

6 Safeguards during ordinary or instructed person service conditions

During ordinary person or instructed person service conditions, safeguards for such
persons may be necessary. Such safeguards can be equipment safeguards, personal
safeguards, or instructional safeguards.

0.5.

pro
cau
skil

NOT
ente

0.5.
Tab

Durllgg skilled person service conditions, equipment safeguards should be provide

7 Eaui ‘ s durina skilled . it

ct against the effects of a body's involuntary reaction (for example, startle)(that m
e unintentional contact with a class 3 energy source located outside the\ view of
ed person.

E  This safeguard typically applies in large equipment, where the skilled person néeds to partially or
between two or more class 3 energy source locations while servicing.

B Examples of safeguard characteristics

e 3 lists some examples of safeguard characteristics.

i to
ight
the

holly
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Table 3 — Examples of safeguard characteristics

Safeguard Basic Supplementary Reinforced
safeguard safeguard safeguard
Equipment safeguard: Effective under normal Effective in the event of Effective under normal
) operating conditions failure of the basic operating conditions
a physical part of an safeguard and in the event of a
equipment single fault condition
elsewhere in the
equipment
Example: basic Example: Example: reinforced
insulation supplementary insulation
insulation
Example: normal Example: fire Not applicable
temperatures below enclosure
ignition temperatures
Installation safeguard: Effective under normal Effective in the event of Effective'Ghder normal
. operating conditions failure of an equipment operating conditions
a ppysical part of a basic safeguard and{in the event of a
mafp-made installation single fault condition
elsewhere in the
equipment
Example: wire size Example: overcurréent Example: socket outlet
protective device
Pensonal safeguard: In the absence of any Effective.indhe event of In the absence of any
) ) equipment safeguard, failure.ofian equipment equipment safeguard,
a ppysical device worn effective under normal basic ‘safeguard effective under normal
on the body operating conditions operating conditions

and in the event of a
single fault condition
elsewhere in the

equipment
Example: gloves Example: insulating floor | Example: electrically-
mat insulated glove for

handling live conductors

Instructional In the absence of any Effective in the event of Only effective on an
safpguard: equjpment safeguard, failure of an equipment exceptional basis, when
effective under normal basic safeguard providing all appropriate

a vpluntary or instructed | ggerating conditions safeguards would
beHaviour intended to prevent the intended
redlice the likelihood of functioning of the
transfer of energy to @ equipment
body part
Example: instructional Example: after opening Example: instructional
safeguard to disconnect | a door, an instructional | safeguard of hot parts
telecommunication safeguard against hot in an office photocopier,
cable before opening parts or a continuous roll
the cover paper cutter on a

commercial printer

0.6 Electrically-caused pain or injury (electric shock)
0.6.1 Models for electrically-caused pain or injury

Electrically-caused pain or injury may occur when electrical energy capable of causing pain or
injury is transferred to a body part (see Figure 3).
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Electrical energy transfer occurs when there are two or more electrical contacts to the body:

— the first electrical contact is between a body part and a conductive part of the equipment;

— the second electrical contact is between another body part; and

earth, or
another conductive part of the equipment.

E‘-\e( Q‘J

Depending on the maghitude, duration, wave shape, and frequency of the current, the ef

£ar
e

IEC 0324/14

Energy.
Energy ‘ transféer ‘
source

mechanism

Prospective touch
voltage or
touch current

Two-€lectrical
contacts

Body resistance

IEC 0325/14

Figure 3 — Schemati¢c and model for electrically-caused pain or injury

to the human body varies from undetectable to detectable to painful to injurious.

0.6.p

Models-for protection against electrically-caused pain or injury

fect

Profection-against electrically-caused pain or injury requires that one or more safeguards be

intefposed\between an electrical energy source capable of causing pain or injury and a b

part| (seeFigure 4).

Energy ‘ Safeguard
source

Prospective
touch voltage and
touch current

Electrical
insulation

Body
resistance

IEC 0326/14

Figure 4 — Model for protection against electrically-caused pain or injury

ody
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Protection against electrically-caused pain is provided under normal operating conditions
and abnormal operating conditions. Such protection requires that, under normal operating
conditions and abnormal operating conditions, a basic safeguard be interposed between
an electrical energy source capable of causing pain and an ordinary person.

The most common basic safeguard against an electrical energy source capable of causing
pain is electrical insulation (also known as basic insulation) interposed between the energy
source and a body part.

Protection against electrically-caused injury is provided under normal operating conditions,

r normal operating conditions and abnormal operating conditions, both a b
gguard and a supplementary safeguard be interposed between an electrical eng
source capable of causing injury and an ordinary person (see 4.3.2.4), or an.instrug¢ted
person (see 4.3.3.3). In the event of a failure of either safeguard, the othersafegyard
becpmes effective. The supplementary safeguard against an electrical energy solirce
capable of causing injury is placed between the basic safeguard and a body parf. A
sup‘rlementary safeguard may be additional electrical insulation (supplementary
insylation) or a protectively earthed conductive barrier or other conStruction that perfgrms
the pame function.

Thelmost common safeguard against an electrical energy source capable of causing injuty is
eledtrical insulation (also known as double insulation or/reinforced insulation) plgced
between the energy source and a body part.

Likgwise, a reinforced safeguard may be placed )between an electrical energy souirce
capable of causing injury and a body part.

0.7 | Electrically-caused fire
0.7/ Models for electrically-caused fire

Elegtrically-caused fire is due to conversion of electrical energy to thermal energy (see
Figdre 5), where the thermal energy heats a fuel material followed by ignition and combustjion.

Energy
Energy ‘ transfer ‘ Fuel |
source mechanism materia

Electrical energy Conduction, Material

conversion to convection, exceeds ignition
thermal energy radiation temperature

IEC 0327/14

Figure 5 — Model for electrically-caused fire

Electrical energy is converted to thermal energy either in a resistance or in an arc and is
transferred to a fuel material by conduction, convection, or radiation. As the fuel material
heats, it chemically decomposes into gases, liquids and solids. When the gas is at its ignition
temperature, the gas can be ignited by an ignition source. When the gas is at its spontaneous
ignition temperature, the gas ignites by itself. Both result in fire.
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0.7.2 Models for protection against electrically-caused fire

The basic safeguard against electrically-caused fire (see Figure 6) is that the temperature of
a material, under normal operating conditions and abnormal operating conditions, does
not cause the material to ignite.

The supplementary safeguard against electrically-caused fire reduces the likelihood of
ignition or, in the case of ignition, reduces the likelihood of spread of fire.

4 A 4 A ( )

Energy - Safeguard |:>
source

Fuel
material

Material does
not exceed
ignition
temperature

Electrical energy
conversion to

Thermal
thermal energy

resistance
IEC 0328/14

Energy - Fuel
source material

Electrical energy
conversion to
thermal energy

Enclosure
contains the
fire

Fuel
ignition

IEC 0329/14
Figure 6 —(Models for protection against fire

0.8 | Injury caused by hazardous substances

Injufy caused by hazardous substances is due to a chemical reaction with a body part. [The
extgnt of injury by ,agiven substance depends on both the magnitude and duration of
exppsure and on thie ,body part susceptibility to that substance.

The|basic safeguard against injury caused by hazardous substances is containment off the
matgrial.

Supplementary safeguards against injury caused by hazardous substances may includef:

a second container or a spill-resistant container;

containment trays;

tamper-proof screws to prevent unauthorized access;

instructional safeguards.

National and regional regulations govern the use of and exposure to hazardous substances
used in equipment. These regulations do not enable a practical classification of hazardous
substances in the manner in which other energy sources are classified in this standard.
Therefore, energy source classifications are not applied in Clause 7.
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Mechanically-caused injury

Mechanically-caused injury is due to kinetic energy transfer to a body part when a collision
occurs between a body part and an equipment part. The kinetic energy is a function of the
relative motion between a body part and accessible parts of the equipment, including parts
ejected from the equipment that collide with a body part.

Exa

The
sou

The
spe

mples of kinetic energy sources are:

body motion relative to sharp edges and corners;

nart matiaon dia to rotatina ar Athar maoviina narte inalidina ninech naintc:
ot TroToT—oo o g o OottTrrer—TTrovm o TroTroronTt o pPoTTits

otating g-parts—reltdingp P :

bart motion due to loosening, exploding, or imploding parts;
bquipment motion due to instability;

equipment motion due to wall, ceiling, or rack mounting means failure;
bquipment motion due to handle failure;

bart motion due to an exploding battery;

bquipment motion due to cart or stand instability or failure.

basic safeguard against mechanically-caused injury is a-function of the specific eng
ce. Basic safeguards may include:

rounded edges and corners;

An enclosure to prevent a moving part from being accessible;
An enclosure to prevent expelling a moving part;

h safety interlock to control access to an otherwise moving part;
means to stop the motion of a moving part;

means to stabilize the equipment;

fobust handles;

robust mounting means;

Mmeans to contain parts @xpelled during explosion or implosion.

supplementary safeguard against mechanically-caused injury is a function of
Cific energy source) Supplementary safeguards may include:

nstructional safeguards;
nstructions and training;

bdditional enclosures or barriers;

Ergy

the

pafety interlocks.

The reinforced safeguard against mechanically-caused injury is a function of the specific

ene

rgy source. Reinforced safeguards may include:

extra thick glass on the front of a CRT;
rack slide-rails and means of support;

safety interlock.

0.10 Thermally-caused injury (skin burn)

0.10.1 Models for thermally-caused injury

Thermally-caused injury may occur when thermal energy capable of causing injury is

tran

sferred to a body part (see Figure 7).
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Thermal energy transfer occurs when a body touches a hot equipment part. The extent of
injury depends on the temperature difference, the thermal mass of the object, rate of thermal
energy transfer to the skin, and duration of contact.

The requirements in this standard only address safeguards against thermal energy transfer
by conduction. This standard does not address safeguards against thermal energy transfer
by convection or radiation.

Energy transfer

Energy source

Body part

IEC 0330/14

Energy
Energy transfer ‘

mechanism

source I

Temperature, Body part Body part
material, touches hot thermal
mass, etc. part resistance

IEC 0331/14

Figuren7'— Schematic and model for thermally-caused injury

Deplending on«the temperature, contact duration, material properties, and mass of|the
matgrial, the_perception of the human body varies from warmth to heat that may result in pain
or injury (burn).

0.1Q.2< Models for protection against thermally-caused pain or injury

Protection against thermally-caused pain or injury requires that one or more safeguards be
interposed between a thermal energy source capable of causing pain or injury and an
ordinary person (see Figure 8).
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abn
inte

person.

Prof
abn
bas
sou

The
then
saf
ins

some cases, a basic safeguard reduces the likelihood of a non-injurious thermal en¢

sou

Examples of such basic safeguards_are:

The

thermal insulation(placed between the energy source and a body part. In some case
supplementary safeguard against a thermal energy source capable of causing pain or in
may| be an instructional safeguard identifying the hot parts and how to reduce the likelih
of injjury.

0.11 <Radiation-caused injury
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Figure 8 — Model for protection against thermally-caused injury

lormal operating conditions. Such protection requires that a basie, safeguard
'posed between a thermal energy source capable of causing pain‘@and an ordin

lormal operating conditions and single fault conditions. Such protection requires th
¢ safeguard and a supplementary safeguard be interposéd between a thermal eng
ce capable of causing injury and an ordinary person.

basic safeguard against a thermal energy sourcé capable of causing pain or injur

guard against a thermal energy source capable of causing pain or injury may bsg
ructional safeguard identifying the hot paftsrand how to reduce the likelihood of injur

ce from becoming a thermal energy source capable of causing pain or injury.

Control of electrical energy“being converted to thermal energy (for example
hermostat); and

heat sinking, etc.

supplementary safeguard against a thermal energy source capable of causing inju

and
be
ary

ection against thermally-caused injury is required under normal operating conditigns,

at a
Ergy

y is

mal insulation placed between the energy sourge“and a body part. In some cases, a basic

an
.In

Ergy

y is
5, a
jury
ood

Radiation-caused injury within the scope of this standard is generally attributed to one of the
following energy transfer mechanisms:

heating of a body organ caused by exposure to non-ionising radiation, such as the highly
localised energy of a laser impinging on the retina, or heating a larger volume such as the
energy from a high frequency wireless, electromagnetic fields, or high frequency
transmitter; or

— auditory injury caused by over stimulation of the ear by excessive peaks or sustained |
sound, leading to physical or nerve damage.

Radiated energy is transferred by impingement of wave emission upon a body part.

oud

The basic safeguard against radiation-caused injury is containment of the energy within an

enc

losure that is opaque to the radiated energy.
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There are several supplementary safeguards against radiation-caused injury. The
supplementary safeguards may include safety interlocks to disconnect power to the
generator, tamper-proof screws to prevent unauthorized access, etc.

The basic safeguard against auditory injury is to limit the acoustic output of personal music
players and their associated headphones and earphones.

Examples of supplementary safeguards against auditory pain and injury are the provision of
warnings and information advising the user how to use the equipment correctly.
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AUDIO/VIDEO, INFORMATION AND COMMUNICATION
TECHNOLOGY EQUIPMENT -

Part 1: Safety requirements

Scope

This

part of IEC 62368 is applicable to the safety of electrical and electronic equipment wf{thin

the field of audio, video, information and communication technology, and business_and" office

madhines with a rated voltage not exceeding 600 V. This standard does_naot include

reqyirements for performance or functional characteristics of equipment.

NOTE 1 Examples of equipment within the scope of this standard are given in Annex A.

NOTE 2 A rated voltage of 600 V is considered to include equipment rated 400/690 V)

Thig part of IEC 62368 is also applicable to:

— ¢omponents and subassemblies intended for incorporation in this equipment. Juch
components and subassemblies need not comply with every requirement of the standpard,
brovided that the complete equipment, incorperating such components [and
Eubassemblies, does comply;

— external power supply units intended to supply)other equipment within the scope of|[this
part of IEC 62368;

— d@ccessories intended to be used with equipment within the scope of this parf of
EC 62368.

Thig part of IEC 62368 does not apply tovpower supply systems which are not an integral part

of t
tran

Thid
skil
inte

NOT
licen

This

Thig
requ

he equipment, such as motor-generator sets, battery backup systems and distriby
sformers.

part of IEC 62328 specifies safeguards for ordinary persons, instructed persons,
nded for use by children or specifically attractive to children.

E 3 In Australia,( the work conducted by an instructed person or a skilled person may require fd
5ing from regulatory authorities.

standardyassumes an altitude of 2 000 m unless specified otherwise by the manufactd

irements may apply.

Add
IEC

itional requirements for equipment intended for outdoor installation are given
60950-22.

This part of IEC 62368 does not address:

manufacturing processes except safety testing;

— injurious effects of gases released by thermal decomposition or combustion;

— disposal processes;

— effects of transport (other than as specified in this standard);

— effects of storage of materials, components, or the equipment itself;

tion

and

ed persons. Additional.requirements may apply for equipment that is clearly designefd or

rmal

rer.

part/of |IEC 62368 does not apply to equipment to be used in wet areas. Additipnal

in
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NOT
exan

2

The
are

und
ame

IEC

IEC

IEC

IEC
stat

IEC
mern

IEC

IEC

IEC

IEC
tran,

the likelihood of injury from particulate radiation such as alpha particles and beta
particles;

the likelihood of thermal injury due to radiated or convected thermal energy;
the likelihood of injury due to flammable liquids;

the use of the equipment in oxygen-enriched or explosive atmospheres;
exposure to chemicals other than as specified in Clause 7;

electrostatic discharge events;

environmental aspects;

fequirements for functional safety.

F 4 For specific functional and software safety requirements of electronic safety-related  'systems
ple, protective electronic circuits), see IEC 61508-1.

Normative references

following documents, in whole or in part, are normatively referenced in this document
indispensable for its application. For dated references, only the ‘edition cited applies.
hted references, the latest edition of the referenced(-document (including
ndments) applies.

60027-1, Letter symbols to be used in electrical technology — Part 1: General
60065, Audio, video and similar electronic apparatus — Safety requirements

60068-2-6, Environmental testing — Part 2-6-'Tests — Test Fc: Vibration (sinusoidal)

al
-

TR 60083, Plugs and socket*autlets for domestic and similar general use standardize
nber countries of IEC

60085, Electrical insulation — Thermal evaluation and designation
60086-4, Primary-batteries — Part 4: Safety of lithium batteries
60086-5,Primary batteries — Part 5: Safety of batteries with aqueous electrolyte

60107-1:1997, Methods of measurement on receivers for television broad
smisSions — Part 1: General considerations — Measurements at radio and v

(for

and
For
any

60068-2-78, Environmental testing <~ Part 2-78: Tests — Test Cab: Damp heat, stqady

d in

rast
deo

IEC 60112, Method for the determination of the proof and the comparative tracking indices of
solid insulating materials

IEC

60127 (all parts), Miniature fuses

IEC 60227-1, Polyvinyl chloride insulated cables of rated voltages up to and including
450/750 V — Part 1: General requirements

IEC 60227-2:2003, Polyvinyl chloride insulated cables of rated voltages up to and including
450/750 V — Part 2: Test methods
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IEC 60245-1, Rubber insulated cables — Rated voltages up to and including 450/750 V —
Part 1: General requirements

IEC

IEC

60309 (all parts), Plugs, socket-outlets and couplers for industrial purposes

60317 (all parts), Specifications for particular types of winding wires

IEC 60317-43, Specifications for particular types of winding wires — Part 43: Aromatic
polyimide tape wrapped round copper wire, class 240

IEC

IEC
Gen

IEC
Inte

IEC
for
mix

IEC
for
dete

IEC
for
diffy

IEC
spe
the

IEC
sym

60320 (all parts), Appliance couplers for household and similar general purposes

60320-1, Appliance couplers for household and similar general purposes.— Par
eral requirements

60320-2-2, Appliance couplers for household and similar general purposes — Part
Fconnection couplers for household and similar equipment

60332-1-2, Tests on electric and optical fibre cables under fire~conditions — Part 1-2:
ertical flame propagation for a single insulated wire or cabley< Procedure for 1 kW
bd flame

60332-1-3, Tests on electric and optical fibre cables ander fire conditions — Part 1-3:
vertical flame propagation for a single insulated wire or cable — Procedure
rmination of flaming droplets/particles

60332-2-2, Tests on electric and optical fibte" cables under fire conditions — Part 2-2:
vertical flame propagation for a single(mall insulated wire or cable — Procedure
sion flame

60384-14:2005, Fixed capacitor§~for use in electronic equipment — Part 14: Secti
Cification: Fixed capacitors for,. €lectromagnetic interference suppression and connectio
supply mains

60417, Graphical symbols for use on equipment, available from: <http://www.graph

t 1:

2-2:

Iest
ore-

[est
for

[est
for

bnal
n to

cal-

bols.info/equipment>

IEC

IEC
Prin

IEC

60529, Degrees/of protection provided by enclosures (IP Code)

60664-172007, Insulation coordination for equipment within low-voltage systems — Pa
ciples;-requirements and tests

60664-3, Insulation coordination for equipment within low-voltage systems — Part 3:

Use

of coating, potting or moulding for protection against pollution

IEC

IEC

60691:2002, Thermal-links — Requirements and application guide

60695-10-2, Fire hazard testing — Part 10-2: Abnormal heat — Ball pressure test

IEC 60695-10-3, Fire hazard testing — Part 10-3: Abnormal heat — Mould stress relief
distortion test

IEC 60695-11-5:2004, Fire hazard testing — Part 11-5: Test flames — Needle-flame test
method — Apparatus, confirmatory test arrangement and guidance
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IEC 60695-11-10, Fire hazard testing — Part 11-10: Test flames — 50 W horizontal and vertical
flame test methods

IEC 60695-11-20:1999, Fire hazard testing — Part 11-20: Test flames — 500 W flame test
methods

IEC/TS 60695-11-21, Fire hazard testing — Part 11-21: Test flames — 500 W vertical flame test
method for tubular polymeric materials

IEC 60728-11:2005, Cable networks for television signals, sound signals and interactive
services — Part 11 Sarety

IEC|60730 (all parts), Automatic electrical controls for household and similar use

IEC[60730-1:2010, Automatic electrical controls for household and similar use — Pant 1:
Gerneral requirements

IEC|60738-1:2009, Thermistors — Directly heated positive temperature coefficient — Paft 1:
Generic specification

IEC|60747-5-5:2007, Semiconductor devices — Discrete deyices — Part 5-5: Optoelectrpnic
devices — Photocouplers

IEC|60825-1:2007, Safety of laser products — Part 1: Equipment classification |and
reqyirements

IEC|60825-2:2004, Safety of laser products < Part 2: Safety of optical fibre communicdtion
systems (OFCS)

IEC|60825-12, Safety of laser products>= Part 12: Safety of free space optical communicdtion
syslems used for transmission of information

IEC|60851-3:2009, Winding wifes — Test methods — Part 3: Mechanical properties
IEC|60851-5:2008, Winding wires — Test methods — Part 5: Electrical properties
IEC|60851-6:1996,-Winding wires — Test methods — Part 6: Thermal properties

IEC|60896-11{)Stationary lead-acid batteries — Part 11: Vented types — General requirements
and|methods of tests

IEC|60896-21:2004, Stationary lead-acid batteries — Part 21: Valve regulated types — Methods
of test

IEC 60896-22, Stationary lead-acid batteries — Part 22: Valve regulated types — Requirements

IEC 60906-1, IEC system of plugs and socket-outlets for household and similar purposes —
Part 1: Plugs and socket-outlets 16 A 250 V a.c.

IEC 60906-2, IEC system of plugs and socket-outlets for household and similar purposes —
Part 2: Plugs and socket-outlets 15 A 125 V a.c.

IEC 60947-1, Low-voltage switchgear and controlgear — Part 1: General rules

IEC 60950-1:2005, Information technology equipment — Safety — Part 1: General requirements
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IEC 60950-22:2005, Information technology equipment — Safety — Part 22: Equipment to be
installed outdoors

IEC 60950-23, Information technology equipment — Safety — Part 23: Large data storage
equipment

IEC 60990:1999, Methods of measurement of touch current and protective conductor current

IEC 60998-1, Connecting devices for low-voltage circuits for household and similar purposes
— Part 1: General requirements

IEC|60999-1, Connecting devices — Electrical copper conductors — Safety requirementy for
scrgw-type and screwless-type clamping units — Part 1: General requirements and\partiqular
requirements for clamping units for conductors from 0,2 mmZ2 up to 35 mm?Z (included)

IEC|60999-2, Connecting devices — Electrical copper conductors — Safety,réequirementq for
scrgw-type and screwless-type clamping units — Part 2: Particular requirements for clamping
units for conductors above 35 mm?2 up to 300 mm?2 (included)

IEC|61051-1, Varistors for use in electronic equipment — Part 1: Generic specification

IEC|61051-2:1991, Varistors for use in electronic equipment= Part 2: Sectional specificgtion
for surge suppression varistors

Amé¢ndment 1:2009

IEC|61056-1, General purpose lead-acid batteries (valve-regulated types) — Part 1: Genrleral
reqiirements, functional characteristics — Methods of test

IEC|61056-2, General purpose lead-acid batteries (valve-regulated types) — Par] 2:
Dimensions, terminals and marking

IEC|61058-1:2008, Switches for appliances — Part 1: General requirements

IEC|61140:2001, Protection ;against electric shock — Common aspects for installation [and
equlpment

IECITS 61201:2007, \Use of conventional touch voltage limits — Application guide
IEC|61204-7,Low-voltage power supplies, d.c. output — Part 7: Safety requirements

IEC|61293; Marking of electrical equipment with ratings related to electrical supply — Sdfety
requirements

IEC 61427, Secondary cells and batteries for photovoltaic energy systems (PVES) — General
requirements and methods of test

IEC/TS 61430, Secondary cells and batteries — Test methods for checking the performance of
devices designed for reducing explosion hazards — Lead-acid starter batteries

IEC 61434, Secondary cells and batteries containing alkaline or other non-acid electrolytes —
Guide to designation of current in alkaline secondary cell and battery standards

IEC 61558-1:2005, Safety of power transformers, power supplies, reactors and similar
products — Part 1: General requirements and tests
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IEC 61558-2-16, Safety of transformers, reactors, power supply units and similar products for
voltages up to 1 100 V — Part 2-16: Particular requirements and tests for switch mode power
supply units and transformers for switch mode power supply units

IEC 61643-11, Low-voltage surge protective devices — Part 11. Surge protective devices
connected to low-voltage power systems — Requirements and test methods

IEC

61810-1:2008, Electromechanical elementary relays — Part 1: General requirements

IEC 61959, Secondary cells and batteries containing alkaline or other non-acid electrolytes —

Med

IEC

IEC

IEC
Safd

hanical tests Tor sealed portable secondary cells and batteries
61965:2003, Mechanical safety of cathode ray tubes
61984, Connectors — Safety requirements and tests

62133, Secondary cells and batteries containing alkaline or other non-acid electrolyt
bty requirements for portable sealed secondary cells, and for batteries made from th

for Wise in portable applications

IEC

IEC

IEC
man

IEC

62281, Safety of primary and secondary lithium cells and, batteries during transport
62471:2006, Photobiological safety of lamps and lampysystems

TR 62471-2, Photobiological safety of lamps<and lamp systems — Part 2: Guidance
ufacturing requirements relating to non-laser-optical radiation safety

62485-2, Safety requirements for secotidary batteries and battery installations — Pa

Stalionary batteries?2

ISO

ISO
imp

ISO

ISO
(VS

ISO

178, Plastics — Determination of-flexural properties

179-1, Plastics — Determination of Charpy impact properties — Part 1: Non-instrume
het test

180, Plastics — Détermination of I1zod impact strength

W

527(all parts), Plastics — Determination of tensile properties

ISO

ISO

14

bs —
em,

on

nted

306, Plastics\— Thermoplastic materials — Determination of Vicat softening temperajture

’

3864 (all parts), Graphical symbols — Safety colours and safety signs

ISO 3864-2, Graphical symbols — Safety colours and safety signs — Part 2: Design principles
for product safety labels

ISO 4892-1, Plastics — Methods of exposure to laboratory light sources — Part 1. General
guidance

1 To be published.

2 To be published.
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ISO 4892-2:2006, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-
arc lamps

ISO 4892-4, Plastics — Methods of exposure to laboratory light sources — Part 4: Open-flame
carbon-arc lamps

ISO 7000, Graphical symbols for use on equipment — Index and synopsis, available from:
<http://www.graphical-symbols.info/equipment>

ISO 7010, Graphical symbols — Safety colours and safety signs — Safety signs used in

wor

ISO

ISO

spegimens subjected to a small flame

ISO
con

EN
aud
con

EN

aud
con
sep

places and public areas
8256, Plastics — Determination of tensile-impact strength

9772, Cellular plastics — Determination of horizontal burning characteristics of s

9773, Plastics — Determination of burning behaviour of thin flexibleovertical specimen
act with a small-flame ignition source

b0332-1, Sound system equipment: Headphones and earphones associated with port
o equipment — Maximum sound pressure level measurement methodology and
siderations — Part 1: General method for "one package-equipment”

b0332-2, Sound system equipment: Headphongs and earphones associated with port
o equipment — Maximum sound pressurejlevel measurement methodology and

hrately

mall

S in

able
imit

able
imit

Siderations — Part 2: Matching of sets with® headphones if either or both are off¢red
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

EQUIPEMENTS DES TECHNOLOGIES DE L'AUDIO/VIDEO,
DE L'INFORMATION ET DE LA COMMUNICATION -

Partie 1: Exigences de sécurité

AVANT-FRUFUS

1) LUp Commission Electrotechnique Internationale (CEl) est une organisation mondiale de ndrmalisption
cpmposée de l'ensemble des comités électrotechniques nationaux (Comités nationaux de la CEl), La QEI a
ppur objet de favoriser la coopération internationale pour toutes les questions de normalisation dan$ les
domaines de I'électricité et de I'électronique. A cet effet, la CEl — entre autres activités — publie des Nofmes
internationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessiblefs au
public (PAS) et des Guides (ci-aprés dénommés "Publication(s) de la CEI"). Leur élaboration est confiée § des
cpmités d'études, aux travaux desquels tout Comité national intéressé par le sujet traité peut participer] Les
organisations internationales, gouvernementales et non gouvernementales, en liaison avec la CEl, particjpent
également aux travaux. La CEIl collabore étroitement avec I'Organisation Internationale de Normalisation (ISO),
selon des conditions fixées par accord entre les deux organisations.

2) Ls décisions ou accords officiels de la CEIl concernant les questions techniques représentent, dans la mgsure
du possible, un accord international sur les sujets étudiés, étant donné& que les Comités nationaux de Iq CEIl
intéressés sont représentés dans chaque comité d’études.

3) Les Publications de la CEIl se présentent sous la forme de recommandations internationales et sont agrgées
cpmme telles par les Comités nationaux de la CEl. Tous les efforts’raisonnables sont entrepris afin que I CEI
s|lassure de I'exactitude du contenu technique de ses publicatighs; la CEl ne peut pas étre tenue respongable
de I'éventuelle mauvaise utilisation ou interprétation qui en,est faite par un quelconque utilisateur final.

4) Dans le but d'encourager 'uniformité internationale, less\€omités nationaux de la CEI s'engagent, dans todte la
esure possible, a appliquer de fagon transparente‘\les Publications de la CEl dans leurs publicaﬁions
nptionales et régionales. Toutes divergences enire “toutes Publications de la CEIl et toutes publications
nptionales ou régionales correspondantes doivent-€tre indiquées en termes clairs dans ces derniéres.

5) Lp CEI elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendants
fournissent des services d'évaluation de ecenformité et, dans certains secteurs, accédent aux marquegs de
cpnformité de la CEIl. La CEIl n'est responsable d'aucun des services effectués par les organismep de
certification indépendants.

6) Tlous les utilisateurs doivent s'assurer gu'ils sont en possession de la derniére édition de cette publication.

7) Aucune responsabilité ne doit\étre imputée a la CEIl, a ses administrateurs, employés, auxiliaire§ ou
andataires, y compris sesl{experts particuliers et les membres de ses comités d'études et des Corités
nptionaux de la CEI, pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre
dommage de quelque nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les|frais

de justice) et les dépenses découlant de la publication ou de I'utilisation de cette Publication de la CEIl du de

8) Llattention est attirée sur les références normatives citées dans cette publication. L'utilisation de publicaftions

9) Ljattention'est attirée sur le fait que certains des éléments de la présente Publication de la CEIl peuvent|faire
I’'bbjet derdroits de brevet. La CEIl ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits

La R e erma 1 été—¢é ormité 1 de—+a—CElI:
Sécurité des appareils électroniques dans le domaine de l'audio, de la vidéo, du traitement de
I'information et des technologies de la communication.

Cette deuxiéme édition annule et remplace la premiére édition publiée en 2010. Elle constitue
une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

— addition des exigences pour les LED;

— nouvelles exigences pour les dispositifs montés sur un mur et un plafond;
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— addition des exigences relatives aux chocs acoustiques pour les lecteurs de musique
individuels;

— révision des exigences relatives aux piles et batteries, avec de nouvelles exigences
concernant les piles et accumulateurs boutons;

— révision des exigences relatives aux bralures.

Let

Le rppport de vote indiqué dans le tableau ci-dessus donne toute information sur le v/ote a

abo

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

exte de cette norme est issu des documents suivants:
FDIS Rapport de vote
108/521/FDIS 108/531/RVD

Liti & I'approbation de cette norme.

yant

Un¢g liste de toutes les parties de la série CEIl 62368, publiéesCsous le titre géngéral
Equipements des technologies de I'audio/vidéo, de l'information et délla communication, peut
étrelconsultée sur le site web de la CEl.
Les|notes "dans certains pays" concernant les différentes pratiques nationales figurent dans
les paragraphes suivants:
0.2.1,1,4.1.15,4.7.3,5.2.2.2,5.4.2.3.24))5.4.2.5,54.5.1,5.5.2.1, 5.5.6, 5.6 4.2,
5.7.5,5.7.6.1, 10.5.3, 10.6.2.1, F.3.3.6,\Tableau 13, Tableau 14 et Tableau 39

Dan

Le ¢

s la présente norme, les caractéres d’'impsimerie ou formats suivants sont utilisés:

bxigences proprement dites et annexes hormatives: caractéres romains;
Héclarations de conformité et modalités d'essais: caracteres italiques;
notes/rapport explicatif: petits caractéres romains;

conditions normatives dans les tableaux: petits caractéres romains;

ermes définis en 3.3: gras.

s les figures et les\tableaux, si la couleur est disponible:

a couleur vette indique une source d’énergie de classe 1;
a couleurjaune indique une source d’énergie de classe 2;

a couteur rouge indique une source d’énergie de classe 3.

omité a décidé que le contenu de cette publication ne sera pas modifié avant la date¢ de

stabilité indiquée sur le site web de la CEIl sous "http://webstore.iec.ch" dans les données
relatives a la publication recherchée. A cette date, la publication sera

* reconduite,

* supprimée,

* remplacée par une édition révisée, ou
* amendée.

NOTE 1

L'attention des Comités nationaux est attirée sur le fait que les fabricants d'appareils et les organismes

d'essai peuvent avoir besoin d'une période transitoire apres la publication d'une nouvelle publication CEI, ou d'une
publication amendée ou révisée, pour fabriquer leurs produits conformes aux nouvelles exigences et pour adapter
leurs équipements aux nouveaux essais ou aux essais révisés. Le comité recommande que le contenu de cette
publication soit entériné au niveau national au plus tét cinq ans apres la date de publication.
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NOTE 2 La CEI 62368-1 est fondée sur les principes de la construction technique basée sur le danger, qui
représente une maniéere différente de développer et de spécifier des considérations relatives a la sécurité par
rapport a la pratique actuelle. Tandis que cette norme differe des normes traditionnelles de la CEIl relatives a la
sécurité dans son approche et alors que la CEl 62368-1 est considérée apporter plusieurs avantages, son
introduction et son évolution ne sont pas prévues pour entrainer des changements significatifs de la philosophie de
sécurité existante qui a conduit au développement des exigences en matiere de sécurité contenues dans la
CEI 60065 et la CEI 60950-1. La philosophie émergeant derriére la création de la CEl 62368-1 consiste a simplifier
les problémes créés par la fusion des technologies de I'I'TE et de la CE. Les techniques utilisées sont nouvelles et
requiérent par ailleurs un processus d’apprentissage. Une certaine expérience est également nécessaire dans leur
application. En conséquence, le comité recommande que la premiére édition de la présente norme soit considérée
comme une alternative a la CEI 60065 ou a la CEl 60950-1 au moins pendant la période transitoire recommandée.

NOTE 3 Les informations explicatives relatives a la CEIl 62368-1 sont contenues dans la CEI/TR 62368-2. Celle-ci
comporte les justifications. ainsi que les informations explicatives relatives a la présente norme

IMPIORTANT - Le logo "colour inside” qui se trouve sur la page de couverture de ce
publlication indique qu'elle contient des couleurs qui sont considérées comme utile
une|bonne compréhension de son contenu. Les utilisateurs devraient, par conséqueint,
imprimer cette publication en utilisant une imprimante couleur.

-
D D
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INTRODUCTION

0 Principes de la présente norme relative a la sécurité des produits

0.1  Objectif

La présente partie de la CEl 62368 est une norme relative a la sécurité des produits qui
classifie les sources d’énergie, spécifie des protections contre ces sources d’énergie, et
fournit des recommandations concernant leur application et leurs exigences.

Les|protections spécifiées sont prévues pour réduire la probabilité de douleur, blessurg et,
en das d'incendie, de dommage matériel.

L’infroduction a pour objectif de permettre aux concepteurs de comprendre les principes de
séclirité sous-jacents pour concevoir des équipements sidrs. Ces principes sont/informatifs et
ne donstituent pas une alternative aux exigences détaillées de la présente norme.

0.2 Personnes
0.2.11 Généralités

La présente norme décrit des protections pour trois types de personnes: les personnes
ord{naires, les personnes averties et les personnes qualifiées. La présente norme part du
principe qu'une personne ne crée jamais volontairement des conditions ou des situatjons
sus¢eptibles de provoquer une douleur ou une blessure:

NOTE En Australie, les opérations effectuées par une personne avertie ou par une personne qualifiée peyvent
nécepsiter une licence formelle de la part des autorités dé.réglementation.

0.2.R Personne ordinaire

personnes averties ni des personnes qualifiées. Personnes ordinaires comprend |non
seulement les utilisateurs de I'équipement, mais également toutes les personnes qui peuyent
avolr accés a l'équipement ou-se trouver a proximité de I'équipement. Dans les conditions
normales de fonctionnement ou des conditions anormales de fonctionnement, il convient
que|les personnes ordinaires ne soient pas exposées aux parties comprenant des soufces
d’érlergie pouvant provoguer des douleurs ou des blessures. Dans une condition de premier
défaut, il convient (Que les personnes ordinaires ne soient pas exposées aux parties
comprenant des sources d’énergie pouvant provoquer des blessures.

Per{onne ordinaire est le terme appliqué a toutes les personnes qui ne sont ni |des

0.2.B Personne avertie

Pergonneavertie est un terme appliqué aux personnes qui ont été formées et entrainées| par

prendre des précautions afin d'éviter tout contact involontaire ou exposition a ces sources
d’énergie. Dans les conditions normales de fonctionnement, des conditions anormales
de fonctionnement ou des conditions de premier défaut, il convient que les personnes
averties ne soient pas exposées aux parties comprenant des sources d’énergie pouvant
provoquer des blessures.

0.2.4 Personne qualifiée

Personne qualifiée est un terme appliqué aux personnes qui disposent d'une formation ou
d'une expérience dans les technologies d'équipement, notamment dans la connaissance des
différentes énergies et des amplitudes d'énergie utilisées dans I'équipement. Une personne
qualifiée utilise sa formation et son expérience pour reconnaitre les sources d’énergie
pouvant provoquer des douleurs ou des blessures et pour mettre en ceuvre une action de
protection contre les blessures dues a ces énergies. Il convient que les personnes qualifiées
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soient également protégées contre le contact involontaire ou I'exposition aux sources
d’énergie pouvant provoquer des blessures.

0.3 Modéle pour les douleurs et les blessures

Une source d’énergie qui provoque une douleur ou une blessure le fait par l'intermédiaire du
transfert d'une forme d'énergie depuis ou vers une partie du corps.

Ce concept est représenté par un modéle en trois blocs (voir la Figure 1).

Source d’énergie
pouvant provoquer
des douleurs ou des
blessures

Transfert

d'énergie Partie du corps

IEC 0322/14

Figure 1 — Modéle en trois blocs pour les douleurs et les blessures

Cetfe norme relative a la sécurité spécifie trois classes de sources\d’énergie définies par|des

amglitudes et paramétrées par la durée de contact relatif soit al-corps soit a la réponse|des
matgériaux combustibles a ces sources d’énergie. Chaque (Classe d'énergie (voir 4.2)| est
fondtion de la sensibilité de la partie du corps ou du matériau,combustible a cette amplijude
d'énergie (voir le Tableau 1).
Tableau 1 — Réponse a la-classe d'énergie
Soufce d’énergie Effet sur le corps Effets sur les matériaux combustibles
N
Classe 1 an douloureux, mais peut étre @ Inflammation non probable
détectable QA
Douloureux, mais ne consti pas une Inflammation possible, mais développement jet
Classe 2 . . L
blessure N\ propagation du feu limités

Le

seuil d'énergie pour, la“douleur ou les blessures n'est pas constant au sein d¢
Llation. Par exemplé,, pour certaines sources d’énergie, le seuil est fonction de la mg
orps; plus la masse-est légére, plus le seuil est bas, et inversement. D'autres variable$
s sont I'dge, I'état de santé, les émotions, les effets de médicaments, les caractéristiques
p peau, etc. De plus, méme lorsque les apparences extérieures semblent identiques
idus ne ptésentent pas le méme seuil de sensibilité a la méme source d’énergie.
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et dena durée du transfert d'énergie dépend de la forme d'énergie spécifique.
mple, la durée d’une douleur ou d’'une blessure due a une énergie thermique peut
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En outre, une douleur ou une blessure peut survenir longtemps aprés le transfert d'énergie
vers une partie du corps. Par exemple, une douleur ou une blessure due a une réaction
chimique ou physiologique peut ne pas se manifester pendant des jours, des semaines, des
mois ou des années.

0.4 Sources d’énergie

Les sources d’énergie sont traitées par la présente norme avec les douleurs ou les blessures
qui découlent d'un transfert de ces énergies vers le corps, ainsi que la probabilité de
dommage matériel provoqué par le feu s'échappant de I'équipement.
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Un produit électrique est connecté a une source d’énergie électrique (par exemple, le réseau
d’alimentation), une alimentation externe ou une batterie. Un produit électrique utilise
I'énergie électrique pour remplir ses fonctions prévues.

Au cours du processus d'utilisation d'énergie électrique, le produit transforme I'énergie
électrique en d'autres formes d'énergie (par exemple, en énergie thermique, en énergie
cinétique, en énergie optique, en énergie audio, en énergie électromagnétique, etc.)
Certaines transformations d'énergie peuvent constituer une part délibérée de la fonction du
produit (par exemple, des parties mobiles d'une imprimante, des images sur un écran
dafﬂchage V|suel du son provenant d'un haut- parleur etc) Certalnes transformations

dis |pee par des circuits fonctlonnels un rayonnement X provenant dun tube cathoduue,

Cerfains produits peuvent utiliser des sources d’énergie non électriques telles que |des
batferies, des parties mobiles, ou chimiques, etc. L'énergie située dans ces autres soufces
peul étre transférée vers ou depuis une partie du corps ou étre transformée en d'aufres
formes d'énergie (par exemple, une batterie transforme I'énergie chimique en éndrgie
éledtrique, ou une partie du corps mobile transfere son énergie cinétiqig)vers une aréte viye).

Des| exemples des types de formes d'énergie et des blessufes” et dommages matériels
associés traités dans la présente norme figurent dans le Tableau 2.

Tableau 2 — Exemples de réactions du-corps humain ou
de dommages matériels liés aux{sources d’énergie

Exemples de réactions du corps humain ou Artid

Formes d'énergie .
de dommages matériels

Endrgie électrique Douleur, fibrillation, arrét cardiaque, arrét

) ) ] respiratoire, brdlure de la peau, ou bralure d’un 5
(paf exemple, parties conductrices alimentées) organe interne
Engrgie thermique Incendie d’origine électrique provoquant une

douleur, une blessure ou un dommage matériel 6

(paf exemple, inflammation électrique et D ~
lié & une brilure

propagation du feu)

Regction chimique Endommagement de la peau, d'autres organes,

(pal exemple, électrolyte, pGison) ou empoisonnement

Engrgie cinétique
Lacération, perforation, abrasion, contusion,
(pa[ exemple, parties.mobiles de I'équipement, écrasement, amputation ou perte d'un membre, 8
ou Wine partie dd_corps mobile contre une partie d'un ceil, d'une oreille, etc.
de l'équipement)

Endrgie thermique

Brdlure de la peau 9
(paf exemple, parties accessibles chaudes)
Energie rayonnée

Perte de la vue, brdlure de la peau ou perte de 10
(par exemple, énergie électromagnétique, I'ouie

énergie optique, énergie acoustique)

0.5 Protections
0.5.1 Généralités

De nombreux produits utilisent systématiquement de [I'énergie pouvant provoquer des
douleurs ou des blessures. La conception du produit ne peut pas empécher I'utilisation de ce
type d'énergie. En conséquence, il convient que ces produits suivent un plan qui réduit la
probabilité que des énergies de ce type soient transférées vers une partie du corps. Le plan
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qui réduit la probabilité d'un transfert d'énergie vers une partie du corps s'appelle une
protection (voir la Figure 2).

Source d’énergie
pouvant provoquer une
douleur ou des
blessures

Protection Partie du corps

IEC 0323/14

Figure 2 — Modéle en trois blocs pour la sécurité

Ung| protection est un dispositif, un plan ou un systéme qui

— pst interposé entre une source d’énergie pouvant provoquer une douleur ou des-blesslires
bt une partie du corps, et

— [éduit la probabilité d'un transfert d'énergie pouvant entrainer une»douleur ou [une
blessure sur une partie du corps.

NOTE Les mécanismes de protection contre un transfert d'énergie pouvantentrainer une douleur ou| une
blesgqure consistent a

— atténuer I'énergie (limiter la valeur de I'énergie), ou

— Areiner I'énergie (réduire le débit du transfert d'énergie), ou

- évier I'énergie (changer la direction de I'énergie), ou

- éconnecter, suspendre ou désactiver la source d’énergie, ou

- envelopper la source d’énergie (diminuer la probabilité que-l"énergie s'échappe), ou

— interposer une barriére entre une partie du corps et la source d’énergie.

Ung protection peut s'appliquer a I'équipement, a l'installation locale, a une personng ou
peul consister en un comportement appris ou dirigé (par exemple, dans le cas dlune
protection par instructions) visant a réduire la probabilité d'un transfert d'énergie pouyant
proyoquer une douleur ou des blessures. Une protection peut étre un élément uniqug ou
correspondre a un ensemble d'éléments.

Géneéralement, I'ordre de préférence pour présenter des protections est le suivant:

— protections de I'équipement: sont toujours utiles dans la mesure ou elles ne nécessitent
aucune connaissance-ou action de la part des personnes en contact avec I’équipement];

— protections de I'installation: sont utiles lorsqu’une caractéristique de sécurité ne peut
btre assurée qu’aprés l'installation (par exemple, I’équipement est a boulonner au sol pour
les raisons.de stabilité);

— protections de comportement: sont utiles lorsque I'équipement nécessite qu’'une solirce
’énergie soit accessible.

En pratigue—te—s
l'utilisateur prévu,
méme ordre.

S & RE—pPFOt€ o R—pfrera—eR—coempte Ratde—ae SHHGE gie,

les exigences fonctionnelles de I'équipement, et des considérations du

0.5.2 Protection de I’équipement

Une protection de I'équipement peut étre une protection principale, une protection
supplémentaire, une protection double ou une protection renforcée.

0.5.3 Protection de I'installation

Les protections de l’'installation ne sont pas contrélées par le fabricant de I'équipement,
bien que dans certains cas, des protections de I'installation puissent étre spécifiées dans
les instructions d'installation de I'équipement.
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