IEC 60204-32

Edition 3.0 2023-07

COMMENTED VERSION
colour
inside

Safety of machinery — Electrical equipment of machines —

Part 32: Requirements for hoisting machines

INTERNATIONAL

ELECTROTECHNICAL

COMMISSION

ICS 29.020, 53.020.01 ISBN 978-2-8322-7186-5

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

® Registered trademark of the International Electrotechnical Commission



-2 - IEC 60204-32:2023 CMV © IEC 2023

CONTENTS

FOREWORD ...ttt et e ettt 11
LN o 15 16 L T 14
1 ST o 1= 17
2 NOrMaAtiVe ref BN CES . i 18
3  Terms, definitions and abbreviated terms........coooiiiiiii 22
3.1 Terms and definifioNS ... 22
3.2 Abbreviated 1M ..o 34
4 General TEQUITEM NS .. it 34
4.1 General CoONSIAEIAtiONS ... vt 34
4.2 Selection of eqQUIPMENTt .. .o 35
4.2.1 =Y a1 - 35
4.2.2 Selection of power contactors .........ccviiiiii i 35
4.2.3 SWILCNG AN .. 36
4.2.4 Selection Of PDS ..o 36
4.3 EleCtrical SUPPIY «oeoe e 36
4.3.1 General reqUIrEMENTS ..o e 36
4.3.2 A SUP P S -t e 36
4.3.3 DO SUP P IS e e 36
4.3.4 On-board-power-supply Special supply systems ..o 37
4.4 Physical environment and operating conditions...............coiiiiiiii 37
4.4.1 =Y a1 - 37
4.4.2 Electromagnetic compatibility (EMC) ........cooiiiii e 37
4.4.3 Ambient air temperature ... ... 38
4.4.4 HUMI Iy e 38
4.4.5 AU oo 38
4.4.6 GOt AMINANES L.t e 39
4.4.7 lonizing and non-ionizing radiation .............cooiiiii 39
4.4.8 Vibration, shock, and bump..... ..o 39
4.5 Transportation and StOrage ... 39
4.6 Provisions for handling ........c.ooiiii 39
4.7 INStallatioN .. o 39

5 Incoming supply conductor terminations and devices for disconnecting and
SWITCIING Off. . e 39
5.1 Incoming supply conductor terminations ............coooiiiiiiiiii 39

5.2 Terminal for connection-te of the external protective-earthing-system
[oToT s T 1¥ T (o ] S PP 40
5.3 Supply disconnecting and switching devices...............coiiiiiiiiic 41
5.3.1 =Y a1 - 41
5.3.2 1577 1= TP 41
5.3.3 REQUITEM NS ... 42
5.3.4 Operating means of the supply disconnecting device .........ccocooeeviiiiiiiiinennen. 43
5.3.5 Crane-supply-SWItCh ... ..o 44
5.3.6 Crane-diSCONNECION ...t e 45
5.3.7 CranE-SWILCN .. e 46

5.3.8 Special Excepted CirCUItS ... 46



IEC 60204-32:2023 CMV © IEC 2023 -3 -

5.4 Devices for-switching-off removal of power for prevention of unexpected

£ €= 1o U1 PP 47
5.5 Devices for-disconnecting isolating electrical equipment ................c.cooiiiin. 48
5.6 Protection against unauthorized, inadvertent and/or mistaken connection............. 48
6  Protection against electric SNOCK ..o 49
6.1 L= a1 - 49
6.2 Basic protection-againstdirecteontact ... 49
6.2.1 =Y a1 = 49
6.2.2 Protection by eNCIOSUIeS. .. ..o 49
6.2.3 Protection by insulation of live parts........cc.cooiiiiii 50
6.2.4 Protection against residual voltages........ccoooviiiiiiiii 51
6.2.5 Protection by Darriers .. ... 51
6.2.6 Protection by placing out of reach or protection by obstacles ........................ 51
6.3 Fault protection-agairstindirecteontact ..., 51
6.3.1 LY o= = 51
6.3.2 Prevention of the occurrence of a touch voltage ...............ccoooviiiinnn, 52
6.3.3 Protection by automatic disconnection of sUpply........ccocoviiiiiiiiiiiiii 52
6.4 Protection by the use of PELV ... 53
6.4.1 General reqUIrEMENTS ... e e 53
6.4.2 SOUrCES fOr PELV ..o 54
7 Protection of @qQUIPMENT ... 54
7.1 (=Y o 1= = 1 54
7.2 Overcurrent ProteCtion ... . ..o 55
7.2.1 =Y a1 = 55
7.2.2 SUPPIY CONAUCTONS ..t e ea e 55
7.2.3 o 1YY o1 o7 U T 55
7.2.4 (00T 014 o I o3 1 o101 £ 55
7.2.5 Socket outlets and their associated conductors ...........c..cooiviiiii, 56
7.2.6 Lighting CirCUITS .....cei e 56
7.2.7 T AN S OIS . e e 56
7.2.8 Location of overcurrent protective devices..........cooooiiiiiiiiii 56
7.2.9 Overcurrent protective deviCes.........coiiiiiiiiii i 56
7.2.10 Rating and setting of overcurrent protective devices..............cooceviiviiiiiiinnnnns 57
7.3 Protection of motors against overheating...................cooii 57
7.3.1 =Y a1 - 57
7.3.2 Overload ProteClioN . ... 57
7.3.3 Over-temperature proteCtion ..........coouiiiiii i 58
7.4 Protection against abnormal temperature-protection ........oocoviiiiiiiiiii, 58

7.5 Protection against the effects of supply interruption or voltage reduction and
subsequeNnt restoration ... 58
7.6 Motor overspeed ProteCtioN. ... ..o 59
7.7 Additional earth fault/residual current protection .............ccooiiiiiii 59
7.8 Phase sequence proteCtion ... ..o 59

7.9 Protection against overvoltages due to lightning and to switching surges-and
R == 59
7.10  Short-circuit current rating ..o 60
8  Equipotential DONAiNg. ... 60

8.1 (CT=Y 1= = 1 O 60



-4 - IEC 60204-32:2023 CMV © IEC 2023

8.2 Protective bonding CirCUit..........c.oiiiiiii 63
8.2.1 LY o= =Y 63
8.2.2 Protective CONAUCIOrS ... 63
8.2.3 Continuity of the protective bonding circuit ............coooiiiii, 64
8.24 Exclusion of switching devices from the protective bonding circuit................. 65
8.2.5 Parts that need not be connected to the protective bonding circuit ................ 65
8.2.6 Protective conductor connecting points ..o 66
8.2.7 Mobile hoisting MacChines ... ... e 66
8.2.8 Additional-pretective-bonding requirements for electrical equipment

having earth leakage currents higher than 10 mA ACorDC...........cccoiiienel. 66

8.3 Functional boNAinNg .....o.onini 67

8.4 Measures to restrict the effects of high leakage current...................ocoiii, 67

9  Control circuits and control fUNCLIONS ..o 68

9.1 CONtrOl CIrCUIES ..o 68
9.1.1 LY o= =Y 68
9.1.2 CoNtrol CIirCUIT SUPPIY «.oenieie e 68
9.1.3 Control CirCUIt VOITAGES . .uuieiiiic e 68
9.1.4 POt G ION L. 69

9.2 (00T ) 1o I 18] T2 (o 1= 69
9.2.1 LT 1= =Y PRSP 69
L Start fUNCHIONS
9.2.2 Categories of Stop fUNCHIONS ... 69
9.2.3 OPErating MOUES ..o 69
9.2.4 Suspension of safeguarding...... ..o 70
9.2.5 L@ 07T =1 (o o [ 70
9.2.6 Other control fuNCLIONS ... e 73
9.2.7 Cableless controls system (CCS) ..o 73

9.3 Protective INterlOCKS ... e 76
9.3.1 LY o= =Y P 76
9.3.2 Reclosing or resetting of an interlocking safeguard....................ocoviiiinnee, 77
9.3.3 Exceeding operating limits ... 77
9.3.4 Operation of auxiliary fuNCioNS .........cooiiii e 77
9.3.5 Interlocks between different operations and for contrary motions................... 77
9.3.6 Reverse current braking........coooiiiiii 77

9.4 Control functions in the event of failure ..., 78
9.4.1 General reqQUIrEMENTS . ..o 78
9.4.2 Measures to minimize risk in the event of failure........................... 78
WPW%@%MMMW%W O j j j 3
9.4.3 Protection against malfunction of control circuits ............cccooviiiiiiii e, 81
9.4.4 Protection against maloperation of a motion control system .......................... 87

10 Operator interface and hoisting machine mounted control devices ................ccooiiiiiil. 88

O N 7= o= - 88
10.1.1 General-dexee reqUIreMENtS ... 88
10.1.2 Location and MoOUNTING. ...t 88
10.1.3 PO i ON . e 88
10.1.4 P OSItION SENSOIS .. i e 89
10.1.5 Portable and pendant control stations ... 89

10.2 PUSh-BUt RS ACTUA OIS ..t aaas 89



IEC 60204-32:2023 CMV © IEC 2023 -5-

10.2.1 L0 o T U | 89
10.2.2 Y=Y T PP 90
10.3 Indicator lights, displays and audible deviCes .........ccoioiiiiiiiiiiiiii e, 91
10.3.1 LY o= = 91
10.3.2 L0 o T U | 92
10.3.3 Flashing lights and displays ........ocoouiiiii e 92
10.4  llluminated push-buttonS ... 92
10.5 Rotary CoNtrol deVICES . ..o e 92
T0.6 StAIt dEVICES oot 93
10.7  EMErgencCy StOP GEVICES ..vuiuiiiiii it 93
10.7.1 Location of emergency sStop deViCesS.......ovviiiiiiiiiiii e 93
10.7.2 Types of emergency StOp deVICe .......veieiiiiii 93
10.7.3 Colour Of @CtUATOIS . .uie e 94
10.7.4 Local operation of the crane-supply-switch and the crane-disconnector
to effect emMergencCy StOP ... ..o 94
10.8 Emergency switching-off deviCes........cooiiiiiiiii i, 94
10.8.1 Location of emergency switching-off devices .............ccocoiiiiiiiiii e, 94
10.8.2 Types of emergency switching-off device ..o, 94
10.8.3 Colour Of @CtUATOIS . ouie e 94
10.8.4 Local operation of the crane-supply-switch and the crane-disconnector
to effect emergency switching-off ... 95
10.9  Enabling Control deVIiCe.......cc.iuiii e 95
11 Controlgear: location, mounting and eNCIOSUIES .........cc.iiiiiiiiiii e 95
11,1 General reqUIrEMENES .. ..o e 95
11.2  Location and mMoOUNTING ... 95
11.2.1 Accessibility and maintenance ..o 95
11.2.2 Physical separation or grouping .......ccoouiiiiriiii e 96
11.2.3 Heating effects ..o 96
11.3  Degrees Of ProteClioN ... 97
11.4  Enclosures, doors and OPENINGS. . ..c.uiuiuiiiiie e 97
11.5 Access to switchgear and to controlgear...........cooiiiiiiii 99
11.5.1 LY o= = 99
11.5.2 ACCESS 10 GANGWAYS ..ottt 99
11.5.3 Gangways in front of switchgear and controlgear...............cccoooviiviiinnnnn, 99
12 Conductors and Cables ... ... 100
12,1 General reqQUIremMeENtS ..o e 100
P2 O o T [ [F T3 (o = 100
12.3  INSUIA I ON Lo e 101
12.4 Current-carrying capacity in normal ServiCe ............cooeiiiiiiiiiiiiii e, 102
12.5 Conductor and cable voltage drop .......cccoeveiiiiiii 103
12.6  Flexible Cables .. ..o 104
12.6.1 L= a1 - 104
12.6.2 Mechanical rating ........coooiiiiii 104
12.6.3 Current-carrying capacity of cables wound on drums ............ccooviiiiiiininnn. 104
12.7 Conductor wires, conductor bars and slip-ring assemblies...............cccoiiinnn. 105
12.7 .1 Protectionagainst-direct-contact Basic protection..........coooviviiiiiinnnns 105
12.7.2 Protective conductor CirCuit...... ... 108

12.7.3 Protective conductor current colleCtors........o.ooviiiiiiiii e 108



-6- IEC 60204-32:2023 CMV © IEC 2023

12.7.4 Removable current collectors with a disconnector function.......................... 109
12.7.5 ClearanCes IN A0l ... 109
12.7.6 Creepage diStanCeS ... . i 109
12.7.7 Conductor system SECHONING .....c.iuiiii 109
12.7.8 Construction and installation of conductor wire, conductor bar systems
and slip-ring assemblies ... 109
T3 WIMING PraCliCeS i e 110
13.1  Connections and rOULING .....c.iuiii e 110
13.1.1 General reqUIrEMENES ... 110
13.1.2 Conductor and Cable TUNS ... e 110
13.1.3 Conductors of different CirCUItS.......cooviii i, 111
13.1.4 AC circuits — Electromagnetic effects (prevention of eddy currents)............. 111
13.1.5 Connection between pick-up and pick-up converter of an inductive
POWET SUPPIY SYSTEM Louii e 111
13.2  Identification of CONAUCIONS .........iiviiiii e 111
13.2.1 General reqQUIrEMENTS ... o 111
13.2.2 Identification of the protective conductor / protective bonding conductor...... 112
13.2.3 Identification of the neutral conductor.............ooi i 112
13.2.4 [dentification by COlOUr........oii i 113
13.3  Wiring inSide @NCIOSUIES ....cviieiii e 113
13.4  Wiring outsSide @NCIOSUIES . ...iuiieie e 114
13.4.1 General reqUIrEMENES ... .o, 114
13.4.2 EXternal dUCES ... e 114
13.4.3 Connection to the hoisting machine and to moving elements on the
hoisting Machine ... 114
13.4.4 Interconnection of devices on the hoisting machine ...................... 116
13.4.5 Plug/socket combinations ... ..o 116
13.4.6 Dismantling for shipment ..o 117
13.4.7 Additional CoNAUCTIOIS ... ooei e 117
13.5 Ducts, connection boxes and other bOXeS..........coviiiiiiiii e, 117
13.5.1 General reqQUIrEMENES . ..o 117
13.5.2 Percentage fill of dUCES . ..o 117
13.5.3 Rigid metal conduits and fittings...........ccocooiiiiii 117
13.5.4 Flexible metal conduits and fittings..........coooviiiiii 118
13.5.5 Flexible non-metallic conduits and fittings ...........coocoviiiiiii 118
13.5.6 Cable trunking SYStemMS. ... oo 118
13.5.7 Hoisting machine compartments and cable trunking systems ...................... 118
13.5.8 Connection boxes and other boXes ... 118
13.5.9 Motor conNNEeCtion DOXES .. . ou i 119
14 Electric motors and associated equipment ... 119
141 General reqUIremMeENtS ... 119
T14.2  MOOr BNCIOSUIES .o 119
14.3  MoOtOr diMENSIONS ... e 119
14.4 Motor mounting and compartments. ... ... 119
14.5 Criteria for motor SeleCtion.........cooiiiiii 120
14.6 Protective devices for mechanical brakes ............coooiiiiiiiiiiii 120
14.7 Electrically operated mechanical brakes ............ccooiiiiiiiiiiii i, 120
15 Aceessories Socket-outlets and lighting ..o 120
15.1  Socket-outlets fOr aCCESSOMES ... 120



IEC 60204-32:2023 CMV © IEC 2023 -7-

15.2 Local lighting-es of the hoisting machine and-fer of the equipment ..................... 121
15.2.1 LY o= = 121
15.2.2 SU P DY et 121
15.2.3 POt CtiON o 122
15.2.4 ] T 122

16 Marking, warning signs and reference designations.............c.coociviiiiiicici i 122

LT T 7= o = = 122

16.2  WaAINING SIGMS ettt et 122
16.2.1 Electric shock hazard ... 122
16.2.2 Hot surfaces hazard ...........oooiiiiiiii e 123
16.2.3 Hazard from energy storage system ... 123

16.3  Functional identification ... 123

16.4 Marking of enclosures of electrical equipment..............cooiiiiiiiii i, 123

16.5 Reference designations ..o 124

17  Technical doCUMENTAtioON ... ..o e 124

17.2 Information related to the electrical equipment............... 128
T8 VI I CAtION Lo e 129
S T 7= o = = 129
18.2 Verification of conditions for protection by automatic disconnection of supply ..... 130
18.2.1 LY o= = 130
1822 Testmethods-in-TN-systems e
18.2.2 Test 1 — Verification of the continuity of the protective bonding circuit......... 130
18.2.3 Test 2 — Fault loop impedance verification and suitability of the
associated overcurrent protective device ... 130
18.2.4 Application of the test methods for TN-systems ..., 131
18.3 Insulation resistance tests....... ..o 134
18.4  VoHage 1eStS (e e 135
18.5 Protection against residual voltages ..o 135
18.6  FUNCHONAl 1eSES oot e 135
18,7 REIESHING . i e 135

Annex A (normative) Fault protection by automatic disconnection of supply ...................... 140

A.1 Fault protection for machines supplied from TN-systems..........cc.cooviiiiiiinninns 140

A.1.1 LT o= = 140
A.1.2 Conditions for protection by automatic disconnection of the supply by

overcurrent protective deviCes .......coiviiiii i 140

A.1.3 Condition for protection by reducing the touch voltage below 50 V .............. 141
A.1.4 Verification of conditions for protection by automatic disconnection of

e SUP DI e e 142




-8- IEC 60204-32:2023 CMV © IEC 2023

A.2 Fault protection for machines supplied from TT-systems ..........ccocoviiiiiiiiiinninnes 144
A.2.1 Connection t0 arth ... 144
A.2.2 Fault protection for TT SYyStemsS . ... 144
A.2.3 Verification of protection by automatic disconnection of supply using a

residual current protective device (RCD) ......ccoviiiiiiiiii e 145

A2.4 Measurement of the fault loop impedance (Zg)...........ccoooeiviiiiiiiin, 146

Annex B (informative) Enquiry form for the electrical equipment of hoisting machines....... 148
Annex C (informative) Current-carrying capacity and overcurrent protection of

conductors and cables in the electrical equipment of machines...................cocoi 152

C.1 =Y T - 152

Cc.2 General operating conditions ............ooiiiiiiii 152
C.2.1 Ambient air temperature ..o 152
C.2.2 Methods of installation...........ccooiiii i 152
C.23 L€ 1o T 0] o o o S 153
C.2.4 Classification of CONAUCIOrS .....couiviiiii e, 155

C.3 Co-ordination between conductors and protective devices providing overload

RO e C i ON L. 155

C4 Overcurrent protection of condUCtOrs...........coooiiiiiiiiii 156

Annex D (informative) Conductor selection for intermittent duty .....................oll 158

D.1 =Y T - 158

D.2 Intermittent duty with 10-min CYCle ... 158

D.3 Intermittent duty with any cycle time...........cooii i, 159

D.4 Calculation of thermal equivalent current..............ocoiiiii e, 160

Annex E (informative) Explanation of emergency operation functions................c..cooin. 162

E.1 EmergencCy Operations . ..o 162

E.2 EMErgEeNCY SIOD . e it 162

E.3 EmMergency Start ... 162

E.4 Emergency switching-off ... ... 162

E.5 Emergency switChing-0n ..... ..o 162

Annex F (informative) Comparison of typical conductor cross-sectional areas ................... 163
Annex G (informative) Measures to reduce the effects of electromagnetic influences......... 165

G.A1 =Y T - P 165

G.2 Mitigation of electromagnetic interference (EMI) ............coooiiiiiiiii, 165
G.21 LT 1= =Y PP 165
G.2.2 Measures to reduce EMI ... ..o 166

G.3 Separation and segregation of cables..........coooii i 166

G.4 Power supply of a machine by parallel sources............coooviiiiiiiiiiiiii e, 170

G.5 Supply impedance where a Power Drive System (PDS) isused..............ccocoenne. 170

G.6 Emission levels for electrical equipment for PDS ... 170

G.7 Conducted diStUrbanCes .........oiieii i 171

G.8 Immunity requirements — Performance criteria ..o 172

Annex H (informative) Documentation and information.................ooi 173
(271 oY [ToTo | =1 o 1 V2 175
pe—_——
LISt Of COMMIE NS e 182

Figure 1 — Block diagram of combined working cranes in a typical material handling
SYSTEM N @ SEAP O ... i e e e 15



IEC 60204-32:2023 CMV © IEC 2023 -9-

Figure 2 — Block diagram of a typical crane and its associated electrical equipment ............. 16
Figure 3 — Examples of electrical supply systems ... 42
Figure 4 — DisconneCtor iSOIAtOr ... ... 44
Figure 5 — Disconnecting circuit breaker ..., 44
Figure 6 — Example of equipotential bonding for electrical equipment of a hoisting

0 = o 11 = PP 62
Figure 7 — Symbol IEC 60417-5019: Protective earth...........coooiiii 66
Figure 8 — Symbol IEC 60417-5020: Frame or ChassSis .........c.ccoiiiiiiiiiiiiiie, 67
Figure 9 — Method a) Earthed control circuit fed by a transformer ..................coooiin, 82
Figure 10 — Method b1) Non-earthed control circuit fed by transformer................................. 83
Figure 11 — Method b2) Non-earthed control circuit fed by transformer..................ocooin. 83
Figure 12 — Method b3) Non-earthed control circuit fed by transformer....................coo. 84
Figure 13 — Method c¢) Control circuits fed by transformer with an earthed centre-tap

1771 T o X PP 84
Figure 14 — Method d1a) Control circuit without transformer connected between a

phase and the neutral of an earthed supply system ... 85
Figure 15 — Method d1b) control circuit without transformer connected between two

phases of an earthed suppPly SYSTEM ... 86
Figure 16 — Method d2a) Control circuit without transformer connected between phase

and neutral of a non-earthed supply SYStem ... ..cooiiiii i 86
Figure 17 — Method d2b) control circuit without transformer connected between two

phases of a non-earthed sUpply SYStemM .. ... 87
Figure 18 — Limit of arm’s reach in cases where the distance from the middle of the

hoisting device-rail to the edge of the girder is less than 300 mm..............coiiiiiints. 107
Figure 19 — Limit of arm’s reach in cases where the distance from the middle of the

hoisting device-rail to the edge of the girder is atleast 300 mm ..........cccooiiiiiiiiiiinninn. 107
Figure 20 — Limit of arm’s reach in cases of using additional obstacles.............................. 108
Figure 21— Symbol IEC 604 17-5019 ... it e e e 112
Figure 22 — Symbol IEC B0417-5021 ... . e 112
Figure 23 — Symbol ISO 7010-WOT2 ...t 122
Figure 24 — Symbol ISO 7010-W0T7 ... e e e 123
Figure 25 — Warning sign: energy storage SysStem .........cooiiiiiiiiiiiiiiiii e 123
Figure A.1 — Typical arrangement for fault loop impedance (Zg) measurement in TN

S5 (=T 0 0 PP 143
Figure A.2 — Typical arrangement for fault loop impedance (Zg) measurement for

power drive system circuits in TN SYStemMS ... 143
Figure A.3 — Typical arrangement for fault loop impedance (Zg) measurementin TT

V5T (=Y 0 0= PP 146
Figure A.4 — Typical arrangement for fault loop impedance (Zg) measurement for

Power Drive System circuits in TT SYStemS ... 147
Figure C.1 — Methods of conductor and cable installation independent of number of

(o70] aTo 18 o1 (] =7 o= o] 1= P 153
Figure C.2 — Parameters of conductors and protective devices ...........c..cooiiiiiiinn. 155
Figure D.1 — An example of current and time of the segments of the operating cycle of

a variable speed AC hOist AriVe ......co.iiiiii e 160
Figure G.1 — By-pass conductor for screen reinforcement................cooiiiiiiinn, 166

Figure G.2 — Examples of vertical separation and segregation............c..coociiiiiiiiinnn. 168




-10 - IEC 60204-32:2023 CMV © IEC 2023

Figure G.3 — Examples of horizontal separation and segregation................cociiiiiiiin. 168
Figure G.4 — Cable arrangements in metal cable trays............coooiiiiiiii 169
Figure G.5 — Connections between metal cable trays or cable trunking systems................. 169
Figure G.6 — Interruption of metal cable trays at fire barriers ...........c.ccooiiii, 170

Table 3 — Symbols for actuators (machine operation) ...........ccocoiiiiiiii 91
Table 4 — Colours for indicator lights and their meanings with respect to the condition

of the hoisting MaChine ... e 92
Table 5 — Minimum cross-sectional areas of copper conductors.............ccooviiiiiiiiiiinieens. 101
Table 6 — Classification of CONAUCIOrS.........cooiiiiiiii e 101

Table 7 — Examples of current-carrying capacity (/;) of PVC-insulated copper
conductors or cables under steady-state conditions in an ambient air temperature of

+40 °C for different methods of installation.............cooii i, 103
Table 8 — Derating factors for cables wound on drums.............ccooiiiiiiiiiici e 105
Table 9 — Minimum permitted bending radii for the forced guiding of flexible cables............ 115
Table 10 — Application of the test methods for TN-systems............co 132
Table 11 — Examples of maximum cable length from each protective device to-its their

[oF=To KR fo Tl I N B VS (1 o PP 133
Table A.1 — Maximum disconnecting times for TN systems .........ccocoiiiiiiiiii, 140
Table A.2 — Maximum disconnecting time for TT-Systems ........ccocoviiiiiiiiiiiiiii e, 145
Table C.1 — CorreCtion faClorS . ... 152
Table C.2 — Derating factors—frem for I, for grouping ... 154
Table C.3 — Derating factors-frem for I, for multi-core cables up to 10 MM2 . 154
Table C.4 — Classification of conduUCtors ...... ..o 155
Table C.5 — Maximum allowable conductor temperatures under normal and short-circuit

LoToY T L1 {T0] o 1= J00 PP 156
Table D.1 — Correction factor for 10 min CYCle.......ccoiiiiiiii e 159
Table D.2 — Thermal time constant of conductors...........c.oooii e 159
Table F.1 — Comparison of cONAUCIOr SIZES........c.viiiiiiiiiii e 163
Table G.1 — Minimum separation distances using metallic containment as illustrated in

I GUIE G e 167
Table G.2 — Limits for the interference voltage for the environments / categories................ 170
Table G.3 — Limits for propagated electromagnetic disturbance ....................cooo, 171
Table G.4 — Limits for conducted disturbances ... 171
Table G.5 — Immunity requirements — performance criteria ... 172

Table H.1 — Documentation and information that can be applicable...............cc.coiii. 173



IEC 60204-32:2023 CMV © IEC 2023 -1 -

1)

2)

3)

4)

5)

6)

7)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY OF MACHINERY -
ELECTRICAL EQUIPMENT OF MACHINES -

Part 32: Requirements for hoisting machines

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

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

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

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

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

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

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

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

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

This commented version (CMV) of the official standard IEC 60204-32:2023 edition 3.0
allows the user to identify the changes made to the previous IEC 60204-32:2008 edition
2.0. Furthermore, comments from IEC TC 44 experts are provided to explain the reasons
of the most relevant changes, or to clarify any part of the content.

A vertical bar appears in the margin wherever a change has been made. Additions are in
green text, deletions are in strikethrough red text. Experts' comments are identified by a
blue-background number. Mouse over a number to display a pop-up note with the
comment.

This publication contains the CMV and the official standard. The full list of comments is
available at the end of the CMV.
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IEC 60204-32 has been prepared by IEC technical committee 44: Safety of machinery —
Electrotechnical aspects. It is an International Standard.

This third edition cancels and replaces the second edition published in 2008. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:
a) alignment to the IEC 60204-1 sixth edition (2016) especially for:

— requirements for earthing and bonding;

— requirements for circuit protection;

— consideration of use of Power Drive Systems;

— protective bonding requirements and terminology;

— requirements pertaining to safe torque off for PDS, emergency stop, and control circuit
protection;

— symbols for actuators of control devices;

b) reference for high voltage electrical equipment;

c) cableless control system requirements;

d) EMC requirements;

e) technical documentation requirements;

f) general updating to current special national conditions, normative standards, and
bibliographical references.

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

Draft Report on voting

44/1000/FDIS 44/1005/RVD

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

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.

The following differing practices of a less permanent nature exist in the countries indicated
below:

4.3.1: The voltage characteristics of electricity supplied by public distribution systems in
Europe are given in EN 50160:2010.

5.1: Exception is not allowed (USA).

5.1: TN-C systems are not permitted in low-voltage installations in buildings (Norway).

5.2; Terminals for the connection of the protective earthing conductors may be identified

by the colour green, the letters “G” or “GR” or “GRD” or “GND”, or the word “ground”
or “grounding”, or with the graphical symbol IEC 60417-519:2002-10 or any
combination (USA).

5.3.1: Isolation of the neutral conductor is mandatory in TN-systems (Norway).


http://www.iec.ch/members_experts/refdocs
http://www.iec.ch/standardsdev/publications
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6.3.3 b),
13.4.5 b),
18.2.1:
6.3.3,
18.2,
Annex A:
6.3.3 b)

7.2.3:
7.2.3:

8.2.2:

9.1.2:

12.2:
Table 5:

13.2.2:

13.2.3:

15.2.2:
156.2.2:

16.4:
A.2.2.2:

A.2.2.2:

TT power systems are not allowed (USA).

TN systems are not used. TT systems are the national standard (Japan)

The use of residual current protective devices with a rated residual operating
current not exceeding 1 A is mandatory in TT systems as a means for fault
protection by automatic disconnection of supply (ltaly).

Disconnection of the neutral conductor is mandatory in a TN-S system (France).

Third paragraph: distribution of a neutral conductor with an IT system is not allowed
(USA and Norway).

For evaluation of short circuit ratings, the requirements of UL 508A Supplement SB
may be used (USA).

See IEC 60364-5-54:2011, Annex E List of notes concerning certain countries.
Maximum nominal AC control circuit voltage is 120 V (USA).

Only stranded wires are allowed on machines, except for 0,2 mmZ2 solid conductors
within enclosures (USA).

The smallest power circuit conductor allowed on machines is 0,82 mm2 (AWG 18).

Cross-sectional area is specified in NFPA 79 using American Wire Gauge (AWG)
(USA). See Annex F.

For the protective conductor, the colour identification GREEN (with or without
YELLOW stripes) is used as equivalent to the bicolour combination GREEN-AND
YELLOW (USA and Canada).

The colour identification WHITE or GREY is used for earthed neutral conductors
instead of the colour identification BLUE (USA and Canada).

First paragraph: Maximum value between conductors 150 V (USA).

Second paragraph, fifth bullet: The full load current rating of lighting circuits does
not exceed 15 A (USA).

Nameplate marking requirements (USA).

The permissible maximum value of RA is regulated (e.g. when Uy > 300 V, R, shall
be less than 10 Q, when U, < 300 V, R, shall be less than 100 Q, Uy, is the nominal
AC line to earth voltage in volts (V) (Japan).

The maximum permissible value of R, is 83 Q (Netherlands).

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The "colour inside” logo on the cover page of this document indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.



https://webstore.iec.ch/?ref=menu
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INTRODUCTION

This part of IEC 60204 provides requirements and recommendations relating to the electrical
equipment of hoisting machines so as to promote

— safety of persons and property;
— consistency of control response;
— ease of operation and maintenance.

It is important that high performance is not-te-be obtained at the expense of the essential factors
mentioned above.

Figure 1 and Figure 2 have been provided as an aid to understanding the interrelationship of
the various elements of a hoisting machine and its associated equipment. Figure 1 is an overall
block diagram of a typical material handling system (a group of cranes working together in a
coordinated manner) and Figure 2 is a block diagram of a typical crane and associated
equipment showing the various elements of the electrical equipment addressed in this
document.
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SAFETY OF MACHINERY -
ELECTRICAL EQUIPMENT OF MACHINES -

Part 32: Requirements for hoisting machines

1 Scope

This part of IEC 60204 applies to-the-application-of electrical-and, electronic, programmable {1
electronic equipment and systems to hoisting machines and related equipment, including a
group of hoisting machines working together in a co-ordinated manner |2.

NOTE 1 In this document, the term “electrical” includes both electrical and electronic matters (i.e. “electrical
equipment” means both the electrical, electronic and programmable electronic equipment).

NOTE 2 In the context of this document, the term “person” refers to any individual and includes those persons who
are assigned and instructed by the user or user’s agent(s) in the use and care of the hoisting machine in question.

The equipment covered by this document commences at the point of connection of the supply
to the electrical equipment of the hoisting machine (crane-supply-switch) and includes systems
for power supply and control feeders situated outside of the hoisting machine, for example,
flexible cables or conductor wires or conductor bars (see Figure 3).

pply-instalationinbuilding ee 60364

NOTE 3 R A ctrical-su y Y ; c —The requirements
for the electrical supply installation of electrical equipment of a hoisting machine are given in IEC 60364.

This document is applicable to equipment or parts of equipment not exceeding 1 000 V AC or
1 500 V DC between lines and with nominal frequencies not exceeding 200 Hz.

NOTE 4 Forhighervoltages,see lEC60204-11-Special requirements for electrical equipment of hoisting machines
intended to be operated at higher voltages can be found in IEC 60204-11. |3

This document does not cover all the requirements (for example guarding, interlocking, or
control) that are needed or required by other standards or regulations in order to protect persons
from hazards other than electrical hazards. Each type of hoisting machine has unique
requirements to be accommodated to provide adequate safety. This document does not cover
noise risks.

Additional and special requirements can apply to the electrical equipment of hoisting machines
including those that

— handle or transport potentially explosive material (e.g. paint or sawdust);

— are intended for use in potentially explosive and/or flammable atmospheres;

— have special risks when transporting or moving certain materials;

— are intended for use in mines.

For the purposes of this document, hoisting machines include cranes of all types, winches of
all types and storage and retrieval machines. The following product groups are included:

— overhead travelling cranes;

— mobile cranes;

— tower cranes;

— slewing luffing cranes;

— gantry cranes;



Hoisting machines are controlled more and more by programmable electronic equipment, so the scope has to be adjusted.

Not only one machine is working, also groups of machines have to be considered.

An additional annex for hoisting machines will be included in IEC 60204-11.
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— offshore cranes;

— floating cranes;

— winches of all types;

— hoists and accessories;

— loader cranes;

— cable cranes;

— load holding devices;

— storage and retrieval machines;
— monorail hoists;

— straddle carriers;

— rubber tyred gantry cranes (RTGs).

NOTE 5 A definition of the different crane types can be found in ISO 4306-1.

This document does not cover individual items of electrical equipment other than their selection
for use and their erection.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60034-1:2017, Rotating electrical machines — Part 1: Rating and performance

IEC 60034-5, Rotating electrical machines — Part 5: Degrees of protection provided by the
integral design of rotating electrical machines (IP code) — Classification

IEC 60034-11, Rotating electrical machines — Part 11: Thermal protection

IEC 60068-2-27:49872008,-Basic Environmental testing-procedures — Part 2-27: Tests — Test
Ea and guidance: Shock

IEC 60068-2-31:2008, Environmental testing — Part 2-31: Tests — Test Ec: Rough handling
shocks, primarily for equipment-type specimens

IEC 60072-1, Rotating electrical machines — Dimensions and output series — Part 1: Frame
numbers 56 to 400 and flange numbers 55 to 1080

IEC 60072-2, Dimensions and output series for rotating electrical machines — Part 2: Frame
numbers 355 to 1000 and flange numbers 1180 to 2360

IEC 60072-3, Dimensions and output series for rotating electrical machines — Part 3: Small
built-in motors — Flange numbers BF10 to BF50

IEC 60073:2002, Basic and safety principles for man-machine interface, marking and
identification — Coding principles for indicators and actuators
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IEC 60309-1, Plugs, fixed or portable socket-outlets and-eouplers appliance inlets for industrial
purposes — Part 1: General requirements

IEC 60332 (all i ot ol fil : . iy

IEC 60364-1:2005, Low-voltage electrical installations — Part 1: Fundamental principles,
assessment of general characteristics, definitions

IEC 60364-4-41:2005, Low-voltage electrical installations — Part 4-41: Protection for safety —
Protection against electric shock
IEC 60364-4-41:2005/AMD1:2017

IEC 60364-4-43:20042008, Low-voltage electrical installations—ef—buildings — Part 4-43:
Protection for safety — Protection against overcurrent

IEC 60364-5-52:20042009, Low-voltage electrical installations—ef—buildings — Part 5-52:
Selection and erection of electrical equipment — Wiring systems

IEC 60364-5-53:20022019, Low-voltage electrical installations—ef—buildings — Part 5-53:
Selection and erection of electrical equipment — Devices for protection for safety, isolation,
switching, control and monitoring

IEC 60364-5-54:20022011, Low-voltage electrical installations—ef—buildings —Part 5-54:
Selection and erection of electrical equipment — Earthing arrangements;—protective-conductors
and protective-bending conductors

IEC 60364-6:20062016, Low-voltage electrical installations — Part 6: Verification

IEC 60417, Graphical symbols for use on equipment (available at https://www.graphical-
symbols.info/equipment)

IEC 60445:2021, Basic and safety principles for man-machine interface, marking and
identification — Identification of equipment terminals, conductor terminations and conductors

IEC 60447:2004, Basic and safety principles for man-machine interface, marking and
identification — Actuating principles

IEC 60529:2001, Degrees of protection provided by enclosures (IP Code)

IEC 606476 , bols for di
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IEC 60664-1:2007, Insulation coordination for equipment within low-voltage supply systems —
Part 1: Principles, requirements and tests

IEC 60755:2017, General safety requirements for residual current operated protective devices

IEC 60947-1:2007, Low-voltage switchgear and controlgear — Part 1: General rules
IEC 60947-2:20062016, Low-voltage switchgear and controlgear — Part 2: Circuit-breakers

IEC 60947-3, Low-voltage switchgear and controlgear — Part 3: Switches, disconnectors,
switch-disconnectors, and fuse-combination units

IEC 60947-4-1:20002018, Low-voltage switchgear and controlgear — Part 4-1: Contactors and
motor-starters — Electromechanical contactors and motor-starters

Amendment1(2002)*

IEC 60947-5-1:20032016, Low-voltage switchgear and controlgear — Part 5-1: Control circuit
devices and switching elements — Electromechanical control circuit devices

IEC 60947-5-5, Low-voltage switchgear and controlgear — Part 5-5: Control circuit devices and
switching elements — Electrical emergency stop device with mechanical latching function

IEC 60947-6-2, Low-voltage switchgear and controlgear — Part 6-2: Multiple function
equipment — Control and protective switching devices (or equipment) (CPS)

IEC 61204-7, Low-voltage switch mode power supplies — Part 7: Safety requirements

IEC 61310 (all parts), Safety of machinery — Indication, marking and actuation

IEC 61439-1, Low-voltage switchgear and controlgear assemblies — Part 1: General rules

IEC 61557-3, Electrical safety in low voltage distribution systems up to 1 000V AC and
1 5600 V DC — Equipment for testing, measuring or monitoring of protective measures — Part 3:
Loop impedance

IEC 61557-9:2014, Electrical safety in low voltage distribution systems up to 1 000 V AC and
1 500 V DC — Equipment for testing, measuring or monitoring of protective measures — Part 9:
Equipment for insulation fault detection in IT systems
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IEC 61558-1, Safety of-pow A
transformers, reactors, power supp/y un/ts and comb/nat/ons thereof — Part 1: General
requirements and tests

IEC 61558-2-2, Safety of power transformers, power supplies, reactors and combinations
thereof — Part 2-2: Particular requirements and tests for control transformers and power supply
units incorporating control transformers

IEC 61558-2-6, Safety of-pewer—transformers—power—supply—units—and-simitar transformers,

reactors, power supply units and combinations thereof — Part 2-6: Particular requirements and
tests for safety isolating transformers and power supply units incorporating safety isolating
transformers for general-use applications

IEC 61558-2-16, Safety of transformers, reactors, power supply units and combinations
thereof — Part 2-16: Particular requirements and tests for switch mode power supply units and
transformers for switch mode power supply units for general applications

IEC 61800-3, Adjustable speed electrical power drive systems — Part 3: EMC requirements and
specific test methods for PDS and machine tools

IEC 61800-5-1, Adjustable speed electrical power drive systems - Part 5-1: Safety
requirements — Electrical, thermal and energy

IEC 61800-5-2:2007, Adjustable speed electrical power drive systems — Part 5-2: Safety
requirements — Functional

IEC 61984, Connectors — Safety requirements and tests

IEC 62023, Structuring of technical information and documentation

IEC 62027 P o .

IEC 62061, Safety of machinery — Functional safety of safety-related-electrical—electronic-and
programmable-eleetronic control systems

IEC 62745:2017, Safety of machinery — Requirements for cableless control systems of
machinery

ISO 7010, Graphical symbols — Safety colours and safety signs — Registered safety signs,
available at https://www.iso.org/obp

ISO 12100:2010, Safety of machinery — General principles for design — Risk assessment and
risk reduction

ISO 13849-1:2006, Safety of machinery — Safety-related parts of control systems — Part 1:
General principles for design
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ISO 13849-2:2003, Safety of machinery — Safety-related parts of control systems — Part 2:
Validation

ISO 13850:20062015, Safety of machinery — Emergency stop function — Principles for design

ISO 13857, Safety of machinery —Safety distances to prevent hazard zones being reached by
upper and lower limbs


http://www.iso.org/obp
As much as possible the definitions are aligned with IEV vocabulary.




