IEC 62752:2016-03+AMD1:2018-09 CSV(en-fr)

IEC 62752

Edition 1.1 2018-09

FINAL VERSION

VERSION FINALE

In-cable control and protection device for mode 2 charging of electric road
vehicles (IC-CPD)

Appareil de controle et de protection intégré au cable pour la charge en mode 2
des véhicules électriques (IC-CPD)




-2- IEC 62752:2016+AMD1:2018 CSV

© IEC 2018
CONTENTS
FOREWORD ...ttt et et e 10
E NN 3@ 15 10 T 1 ] PP 12
1 ST o] o] o1 T PP 13
2 NOIMALIVE T O BN CES. ot ittt et e e e e ans 14
3 Terms and definitiONS ..o 16
3.1 Terms and definitions relating to plugs and socket-outlets..............coociviiiiininnee. 17
3.2 Terms and definitions relating to terminals............ccooiiiii i, 18
3.3 Terms and definitions relating to residual current functions ...............cocooiiiviinnn. 19
3.3.1 Terms and definitions relating to currents flowing from live parts to
== L 1 19
3.3.2 Terms and definitions relating to the energization of the residual current
L1013 10 Yo P 20
3.3.3 Terms and definitions relating to the operation and to the functions of
L =T L@ O I 20
3.3.4 Terms and definitions relating to values and ranges of energizing
GUANTIIES ettt ettt et ettt et 22
3.3.5 Terms and definitions relating to values and ranges of influencing
o [0 =T 6= 24
3.3.6 Conditions Of OPEratioN ... .. e 24
3.3.7 Terms and definitions relating to control functions between electric
VEHICIE AN [C-CPD ... i 25
3.4 Terms and definitions relating to teStS .....ociiiiiiiii 25
3.5 Terms and definitions relating to CONSIUCTION .........ooiiiiiiiii e 26
N O - 1111 To7= 1 {0 o 26
4.1 ACCOrding t0 the SUP PIY v e 26
4.1.1 GBNBIAl ittt 26
4.1.2 IC-CPD supplied from one phase and neutral (LNSE or LNE).............cccceenie. 26
4.1.3 IC-CPD supplied from two phases (LLSE or LLE).........cocoiiiiiiiiiiiiiies 26
4.1.4 IC-CPD supplied from three phases and neutral (LLLNSE or LLLNE) ............ 26
4.2 According to the CONSIIUCTION .....ivieii e eeaas 26
4.2.1 G BNl 1ot 26
4.2.2 IC-CPD including the function box separated from the plug and
(o10] ] g T=T o] o ] S PP PPR 26
4.2.3 IC-CPD with the function box integrated together with the plug...................... 26
4.2.4 MOAUIAT IC-CPD ...ttt e e 27
4.3 According to the method of connecting the cable(s) ......ccoeeviiiii i 27
4.3.1 (7= a1 - Y P 27
4.3.2 NON-TEWIFADIE IC-CP DS . ettt re e 27
4.3.3 IC-CPDs wired by the manufacturer...........cocoooiiiiiii e 27
4.3.4 PlUQQable IC-CP D ...ttt 27
4.4 Classification according to the protective conductor path ...............cooiiiiinnnn. 27
4.4.1 G BNl 1ot 27
4.4.2 IC-CPDs with switched protective conduCtor..........ccocveiiiiiiiiiiiiiee e, 27
4.4.3 IC-CPDs with non-switched protective conductor ............cccooiviiiiiiinii i, 28
4.5 Classification according to behaviour in case of open protective conductor........... 28
45.1 GBNEIAL e 28



IEC 62752:2016+AMD1:2018 CSV -3-

© IEC 2018
4.5.2 IC-CPD with verification of the availability of the upstream protective
(oT0 Yo Vo [ 1] (o ] PPN 28
4.5.3 IC-CPD without verification of the availability of the upstream protective
o0 Y Vo 11 o (o PPN 28
4.6 Classification according to the USAge ..........ovuiiiiiiiiiiiiii e 28
4.6.1 IC-CPD for portable USE ......cuiiniiii e 28
4.6.2 IC-CPD for wall MOUNTING ....uie e e 28
4.6.3 IC-CPD for portable use and for wall mounting..............ocooiiiiiiiiiine e 28
5 CharacteriStiCS Of IC-CP DS ...t e et e e eaes 28
5.1 Summary of CharacteriStiCs ... 28
5.2 Rated quantities and other characteristics ..........cocoiiiiiiiii e 29
5.2.1 = 1= 0 B0 | = Yo = 29
5.2.2 Rated current (). ..., 29
5.2.3 Rated residual operating current (Iapn) «ooooovvvveiini 29
5.2.4 Rated residual non-operating current (IApg) -« eeeereererrmminnri e, 30
5.2.5 = 1= o I =0 [ = S 30
5.2.6 Rated making and breaking capacity (Iy) «..ccooovvrviiiiiiiiiiiin, 30
5.2.7 Rated residual making and breaking capacity (Iam) ---cvvveeeereiiiineniiiin. 30
5.2.8 Operating characteristics in case of residual currents comprising a d.c.
(o0 0 0] oo ] 1= o | PP 30
5.2.9 Insulation coordination including creepage distances and clearances............ 30
5.2.10 Coordination with short-circuit protection devices (SCPDS) ......ccccovevvvvienennnn. 30
5.3 Standard and preferred ValUES ... 31
5.3.1 Preferred values of rated operational voltage (Ug) ........cooeeeiiiiiniiiiiiinnnnnn. 31
5.3.2 Preferred values of rated current (In) ......oooovviiiiiiiiiii e, 31
5.3.3 Standard values of rated residual operating current (Inp) ...ooooeeeeiiiiol. 31
5.3.4 Standard value of rated residual non-operating current (Inpg) «-ooevvveeeeerevennnnn. 31
5.3.5 Standard minimum value of the non-operating overcurrent through the
L@ @ I PP 32
5.3.6 Preferred values of rated freqQUENCY .......ooiirii i 32
5.3.7 Minimum value of the rated making and breaking capacity (Ip) ....coovvvneereennnn. 32
5.3.8 Minimum value of the rated residual making and breaking capacity
N ) I 32
5.3.9 Standard value of the rated conditional short-circuit current (Ing) «.oovvvvvnnnnnnnn. 32
5.3.10 Standard value of the rated conditional residual short-circuit current
(FAG) +reeremmmme ettt 32
5.3.11 Limit values of break time.........oooiiiiii 32
6  Marking and other product infOrmation ............oooiiii i 33
6.1 Data to be marked on the IC-CPD........oo e 33
6.2 Information to be provided to the end-user..........ccooiiiiiii 35
7  Standard conditions for operation in service and for installation.........................coenn. 35
7.1 Standard CONAILIONS ....cuiiii e 35
7.2 Conditions for INStallatioNS ... e 36
8 Requirements for construction and OPeration...........c.veiiiinii e 36
8.1 MeChaniCal ESIGN ... e 36
8.2 Pluggable electrical connections of pluggable IC-CPDs according to 4.3.4 ........... 37
8.2.1 G BNl 1ot 37
8.2.2 Degree of protection of pluggable electrical connection against solid

foreign objects and water for pluggable IC-CPD.........cccooiiiiiiiiiiiiiieen, 38



-4 - IEC 62752:2016+AMD1:2018 CSV

© IEC 2018
8.2.3 Breaking capacity of pluggable electrical connection for pluggable IC-
P D ittt 38
8.2.4 Additional reqUIrEMENTS. ... .. e 38
8.3 L0 0 1] £ U o1 o o I 39
8.3.1 (7= a1 - Y P 39
8.3.2 TerminationNs Of IC-CP DS . ...t 40
8.3.3 Enclosure of IC-CPDs according t0 4.3.3 .. . i e eeeans 40
8.3.4 Terminal screws or nuts of IC-CPDs according to 4.3.3....cccoiiiiiiiiiiiiiieannn. 40
8.3.5 Strain on the conductors of IC-CPDs according to 4.3.3.....ccoviiiviiiniiienennns. 40
8.3.6 Additional requirements for IC-CPDs according to 4.3.3........ccocovvinviniiiinennnnn. 40
8.3.7 Insulating parts which keep the live parts in position .............coooviiiiiiininennn. 41
8.3.8 Screws for IC-CPD according t0 4.3.3 .. i 41
8.3.9 Means for suspension from a wall or other mounting surfaces....................... 41
8.3.10 Plug as an integral part of plug-in equipment ..o 41
8.3.11 Flexible cables and cords and their connection ...............ccooiiiiiiiiii i, 41
8.4 Electrical perfOrmManCe. .. .. ... e 42
8.4.1 Protective conductor path..........cooiiii 42
8.4.2 (30T ] = Yox fl 0 0= T o =Y 01 ] o 43
8.4.3 Clearances and creepage distances (see ANNEX C) ..ovvvviiiiiiiiiiiieiiniienennas, 43
8.5 Protection against electric SNOCK ... 46
8.5.1 GBNEIAL e 46
8.5.2 Requirements relating to plugs, whether incorporated or not in integral
=] 0 P 47
8.5.3 Degree of protection of the function boX ... 47
8.5.4 Requirements relating to vehicle cONNEeCtors........coccvviiiiii i 47
8.6 (D IoY[oToa g [l o] o] o1=T 4 £ (=T SRR 47
8.7 Rl oL - LT g T PP 48
8.8 Operating CharaCteriStiCS ... 48
8.8.1 [T 7= = 1 48
8.8.2 Safe connection operating characteristiCS.......couvveviiiiiiiii e 48
8.8.3 Operating characteristics with a.c. residual currents and residual
currents having a d.C. COMPONENT ... ..t 48
8.8.4 Operating characteristics with smooth d.c. residual current........................... 49
8.8.5 Behaviour of the IC-CPD after a residual current operation .................cccennes 49
8.8.6 Residual pulsating direct currents which may result from rectifying
circuits supplied from tWO PhaSes ......cciiiiiiii e 49
8.8.7 Residual pulsating direct currents which may result from rectifying
circuits supplied from three phases. ..o 49
8.9 Mechanical and electrical @NAUIaNCE ..........covuiiiiiiiiii e 49
8.10 Performance at short-CirCuit CUITENTS ......oei i 50
8.11 Resistance to mechanical shock and impact ..............cocoiiiiiii 50
8.12  RESISIANCE 10 NBAL ..t 50
8.13 Resistance to abnormal heat and to fire ..o, 50
8.14 Performance of the test fUNCLION ... ..o 50
8.15 Behaviour in case of loss of the supply voltage .........ccooviiiiiiiie, 51
8.16 Resistance of IC-CPDs against unwanted tripping due to surge currents to
earth resulting from impulse VOIageS........vviiiiii e 51
8.17  Control pilot function CONtroller ... e 51
8.18  REIHADIITY .ot 51

8.19 RESISIANCE 10 traCKING ..ot e 51



IEC 62752:2016+AMD1:2018 CSV -5-

© IEC 2018
8.20 Electromagnetic compatibility (EMC)......coiiriiiiiiiii e 52
8.21 Behaviour of the IC-CPD at low ambient air temperature............cc.cooiiiiiiniiienennne. 52
8.22  Operation with supply failure and hazardous live protective conductor
o 0 o L1 €0 o 1= 52
8.23 Verification of a standing current in the protective conductor in normal
LY=o = P 52
8.24 Behaviour at specific environmental conditions ... 52
8.25 Resistance to vibration and Shock ..o, 52
1S I I =T £ S PP 53
9.1 GBNEBTAL . e 53
9.11 Opening and closing Of CONTACES ........iiuiiiiiiii e 53
9.1.2 2 0L =T £ 53
9.1.3 LR T= Lo [UT=T oo T S PPN 54
9.1.4 O LU =T =3 (= 55
9.2 JLIC=2S3 Ao o L1 4T ] o TP 55
9.3 Test of indelibility of Marking ..... ..o 55
9.4 Verification of protection against electric ShoCK...........cooviiiiiii i 56
9.5 Test of dieleCtriC ProPerties ... 56
9.5.1 Resistance t0 hUMIAItY .....veieii e 56
9.5.2 Insulation resistance of the main Circuit...........c.cooiiiiiiiiii e, 57
9.5.3 Dielectric strength of the main Circuit.............cooiiiiii e, 58
9.5.4 Secondary circuit of detection transformers ..........ccooviiiiiiic i 58
9.55 Verification of impulse withstand voltages (across clearances and
across solid insulation) and of leakage current across open contacts ............ 58
9.6 =T 18] =T = A0 ST 1T 0 (T S 61
9.6.1 JLIK= 153 A oo [ L1 £ o =P 61
9.6.2 =T A o] foTol=To [V 1 7= T TP 61
9.6.3 Measurement of the temperature rise of different parts .............cooeeeiiiiiiinnnis 62
9.6.4 Temperature rise Of @ Part ... 62
9.7 Verification of the operating characteristiC ..........coooviiiiiiii e 62
9.7.1 (7= a1 - Y P 62
9.7.2 I 1S Ao (o] 62
9.7.3 Residual sinusoidal alternating currents tests ........cooveiiiiiiiiiiiiie e, 63
9.7.4 Verification of the correct operation with residual currents having a d.c.
(odo] 1 oY oo ] o T=T o | S TP 65
9.7.5 Verification of behaviour in case of composite residual current...................... 66
9.7.6 Verification of the correct operation in case of smooth d.c. residual
(oAU (=T o | PP 68
9.7.7 Miswiring and supply failure teStS .......ooviiiiii 68
9.7.8 Verification of protective conductor contact behaviour................ooooiiiiian. 72
9.7.9 Verification that the protective conductor is connected to the electric
VB NIC B o 73
9.7.10 Verification of standing current in the protective conductor connection in
LYo g = VST =T Vo = 73
9.7.11 Verification of the correct operation in case of residual direct currents
which may result from rectifying circuits supplied from two phases................ 73
9.7.12 Verification of the correct operation in case of residual direct currents
which may result from rectifying circuits supplied from three phases ............. 74
9.8 Verification of mechanical and electrical endurance .............ccooeviiiiiiiicnie e, 74
9.8.1 Endurance of plug and vehicle connector part...........ccccoiiiiiiiiiiini e 74

9.8.2 Endurance of the residual current function of the IC-CPD..........c.coovviviniinnn.n. 74



-6 - IEC 62752:2016+AMD1:2018 CSV

© IEC 2018
9.9 Verification of the behaviour of the IC-CPD under overcurrent conditions ............. 76
9.9.1 List Of the OVerCUITENt tESTS . uuie e 76
9.9.2 SNOM-CITCUIT TESES e it e 76
9.9.3 Verification of the making and breaking capacity of the plug of the IC-
P D ettt 82
9.10 Verification of resistance to mechanical shock and impact...............cc.ccoeiiiininnn. 82
9.10.1 GBNEIAL e 82
9.10.2 (D fo] o N (=1 S TP 82
9.10.3 Test for screwed glands Of IC-CPDS ..o 82
9.10.4 Mechanical strength test on IC-CPDs provided with cords..................ooenils 83
9.10.5 Verification requirements for IC-CPD according to 4.6.2 and 4.6.3 ................ 83
9.11 Test of resistance t0 heat.......cooiiiiii 83
9.11.1 (CT] 1= - | PP 83
9.11.2 Temperature test in heating cabinet............cooiiiii 83
9.11.3 Ball pressure test for insulating material necessary to retain in position
Lol VLR g=T o) etor- Y Y4 o To I o =1 £ 84
9.11.4 Ball pressure test for insulating material not necessary to retain in
POSItiON CUITeNt-Carrying PartS ....c.oveeiiiii i e 84
9.12 Resistance of insulating material to abnormal heat and to fire ...................cooi. 85
9.13  Verification of the Self teSt ... 85
9.14 Verification of the behaviour of IC-CPDs in case of loss of the supply voltage....... 86
9.14.1 Verification of correct operation at the minimum operating voltage (Uy)......... 86
9.14.2 Verification of the automatic opening in case of loss of the supply
(701 2= T T PP 86
9.14.3 Verification of the reclosing funNCtion ..o, 87
9.15 Verification of the limiting values of the non-operating current under
OVEICUITENT CONITIONS ...ttt e e 87
9.16 Verification of resistance against unwanted tripping due to surge currents to
earth resulting from impulse VOItagesS.... ..o 87
9.17  Verification of reliability ........c.oooiiiii 88
9.17.1 (O3 11 g Fo X [l (=2 PPN 88
9.17.2 Test at a temperature 0f 45 °C ..o 89
9.18 RESISIANCE 10 A0BIMG . et ittt e et e e e e e et aeaen 90
9.19  ReSIStanCe t0 traCKing ......oouii i 91
9.20 Test on pins provided with insulating SIEEVES.......ccciviiiiiiiii e 91
9.21 Test of mechanical strength of non-solid pins of plugs........c.ooiiiii 91
9.22 Verification of the effects of strain on the conductors .............cocoviiiiiin, 91
9.23 Checking of the torque exerted by IC-CPDs on fixed socket-outlets...................... 91
9.24  Tests of the Cord anChOrage ... ...oouiiiiii e 92
9.25 Flexing test of non-rewirable IC-CPDS ......ccciiiiiiiii e 92
9.26  Verification of the electromagnetic compatibility (EMC) .......cocooiiiiiiiiiiiiiiinn. 93
9.27 Tests replacing verifications of creepage distances and clearances...................... 94
9.27.1 (CTC] 1= - | PP P VPP 94
9.27.2 ADBNOIrMal CONAITIONS .. ..t e 94
9.27.3 Temperature rise resulting from fault conditions..............cooiiiiiine, 94
9.28 Verifications for single electronic components used in IC-CPDS ............ccovvvvinnennn. 95
9.28.1 GBNEIAL e 95
9.28.2 (2= T oI Tod | (o] &= T PPN 95
9.28.3 RESISIOrs and INAUCTOIS .. ..cuieiii e 96

9.29  ChemiCaAl I0AAS ... et 98



IEC 62752:2016+AMD1:2018 CSV -7 -

© IEC 2018
9.30 Heat test under solar radiation..........coouiiiiiiiii e 98
9.31 Resistance to ultra-violet (UV) radiation.........c...ooiiiiiiiii e 98
9.32 Damp and salt mist test for marine and coastal environments................c.coceveneenee. 99
9.32.1 Test for internal metallic PartS .......ccoiii i 99
9.32.2 Test for external metallic parts ONly ..o 99
9.32.3 L= TS Ao F 1= - 99
9.33 Hot damp test for tropical eNVIrONMENTS ..o 99
9.34  VEhICIE ArVE-0VET ...t 99
9.34.1 (CTC] 1= - | PP P VPP 99
9.34.2 Test at crushing force 5 000 N.......oiiiiiiiii e 100
9.34.3 Test at crushing force 11 000 N....oiiiiiii e 100
9.34.4 Performance after the teStS ... 100
9.35 LOW Storage tempPerature 1eST ... . 100
9.36  Vibration and ShOCK TSt ... .. e 101
Annex A (normative) Test sequences and number of samples to be submitted for
verification of conformity to this standard............oooiiiii 141
Al Verification of CONTOrMItY ... ... e 141
A.2 IS ES] T =T [ T= T Lo = 141
A.3 Number of samples to be submitted for full test procedure ............c.coooiiiiiinannn. 143

A4 Number of samples to be submitted for simplified test procedures in case of
submitting simultaneously a range of IC-CPDs of the same fundamental

(0 11T o | o F PP 146

Annex B (NOrmative) ROULINE tESIS ...iuiii i e 148
Annex C (normative) Determination of clearances and creepage distances ....................... 149
Ci1 L@ 1T VT PP 149
C.2 Orientation and location of a creepage distance...........ccoeviiiviiiiiiiiinc e, 149
C.3 Creepage distances where more than one material isused ...............cooeiiinennnn. 149
CcC4 Creepage distances split by a floating conductive part ............ccovviiiiiiiicniinenn. 149
C.5 Measurement of creepage distances and clearances............ccceeeviiiieiiiiiienennnn, 149
Annex D (informative) Switched-protective conductor application.............ccoooviiiiiiiiiininans. 154
D.1 Explanation of switched-protective conductor (SPE) function and application...... 154
D.2 Examples of incorrect SUPPIY WIrNg ..o 155
Annex E (informative) Example of IC-CPD for mode 2 charging ..........cocoooiiiviiiiiiiiicininnnnns 158
Annex F (informative) Types of IC-CPD according to construction and assembly............... 159
Annex G (informative) Methods for determination of short-circuit power factor.................. 160
G.1 L@ 1T VT TP 160
G.2 Method | — Determination from d.C. COMPONENES.......oiuuiiiiiiiiiiiii e 160
G.3 Method Il — Determination with pilot generator ...........ccccoiviiiiiii e, 160
BBl OGr AP NY e e 162

Figure 1 — Desired characteristics for maintaining the same level of protection over the

LLCST0 L= o3 Y20 = Ua Lo = 62
Figure 2 — Test circuit for the verification of operating characteristic (9.7.3), endurance

test (9.8.2) and reduced supply voltage (9.14.1) ..o 103
Figure 3 — Test circuit for the verification when plugged in incompatible supply systems
(9.7, 7 ) i e 106
Figure 4 — Verification of correct operation for hazardous live PE (see Table 14 and

L= 101 =00 ) 109

Figure 5 — Verification of temperature rise of the protective conductor...............ccocoveeeennen. 110



-8 - IEC 62752:2016+AMD1:2018 CSV

© IEC 2018
Figure 6 — Verification of open neutral for LNSE types, and open line for LLSE types......... 111
Figure 7 — Verification of a standing current in the protective conductor in normal
LY=o = 112
Figure 8 — Test circuit for the verification of the making and breaking capacity and the
short-circuit coordination with an SCPD (S€€ 9.9.2) ... 116
Figure 9 — Standard teSt Wire 1,0 MM ... e e 116

Figure 10 — Test circuit for the verification of the correct operation in the case of
residual pulsating direCt CUIreNnts (SEE 9.7.4) ... 118

Figure 11 — Test circuit for the verification of the correct operation in the case of
residual pulsating direct currents superimposed by a smooth direct current (see

L A B TP 120
Figure 12 — Verification of open protective conductor (see 9.7.7.5) ...cccoiiiiiiiiiiiiiiiiiiiiieanns 122
Figure 13 — Arrangement for compression test for verification of protection against

ElECIIIC SNOCK ..ot 123
Figure 14 — Ball-pressure teSt @apParatus . ... . aas 123

Figure 15 — Test circuit for IC-CPD according to 4.1.3 to verify the correct operation in
case of residual pulsating direct currents which may result from rectifying circuits
SUPPHEd frOM tWO PRaSES. . ittt 124

Figure 16 — Tests circuit for IC-CPD according to 4.1.4 to verify the correct operation in
case of residual pulsating direct currents which may result from rectifying circuits

supplied from three PhasSes . ... 125
Figure 17 — Apparatus for testing the cord retention............cooiiii i 126
Figure 18 — Apparatus for fleXing teSt .. ... 127
Figure 19 — Arrangement for mechanical strength test on IC-CPDs provided with cords
(9.000.4) it e 128
Figure 20 — Stabilizing period for reliability test (9.17.1.4) ..o 128
Figure 21 — Reliability test CYCle (9.17.1.4) oo e 129
Figure 22 — Example for test circuit for verification of ageing of electronic components

S50 ) 130
Figure 23 — Current ring wave 0,5 puS/100 KHZ ... 130
Figure 24 — Example of test circuit for the verification of resistance to unwanted

L] o] 11 Yo [P PP 131
Figure 25 — Minimum creepage distances and clearances as a function of peak value

OF VOITAGE (SEE 9.27.3 @) tuuitiiiiiii ittt e et e e e e e e e e 132
Figure 26 — Minimum creepage distances and clearances as a function of peak value

of operating voltage (SEE8 9.27.3 @) ...ttt 132
Figure 27 — Test cycle for low temperature teSt ..o e 133
Figure 28 — Test circuit for verification of connection of protective conductor to the EV,
ACCOIAING 10 9.7.0 1 ittt et e e e 134
Figure 29 — Verification of correct operation in case of smooth d.c. leakage current,

= Yo oo 1 o 11T N (o T T 135
Figure 30 — Example of a test circuit for the verification of correct operation in case of

residual sinusoidal alternating currents composed of multi-frequency components ............. 136
Figure 31 — Test circuit for endurance test according to 9.8 .......ccooiiiiiiiiiiicii s 137
Figure 32 — The USe Of the IC-CPD ... e 138
Figure 33 — Informative wave shape of inrush current for tests according to 9.8.2............... 139
FIQUIE 34 — TSt NGO et et et e e 140
Figure D.1 — Examples of incorrect supply wirings for LLSE types.......ccocoeiiiiiiiiiiiiiciiieenns 156

Figure D.2 — Examples of incorrect supply wirings for LNSE types .......coovviiviiiiiiiiiciieeenns 157



IEC 62752:2016+AMD1:2018 CSV -9-

© IEC 2018

Figure E.1 — Example for IC-CPD showing the different parts and functions ....................... 158
Figure F.1 — Example of IC-CPD including function box, cables, plug and connector

ACCONAING 10 4. 2.2 e et 159
Figure F.2 — Example of plug integrated function box according to 4.2.3 ........ccooiiiiiiiiinnanss 159
Figure F.3 — Example of modular IC-CPD according t0 4.2.4@)........ccccceovieiiiiiiieiiiieiieiieneanns 159
Figure F.4 — Example of modular IC-CPD according t0 4.2.4b)........ccccooiiiiiiiiiiiieens 159

Table 1 — Preferred values of rated current and corresponding preferred values of

(= 1=To AV o] [ = To [T PP 31
Table 2 — Limit values of break time for a.c. residual currents at rated frequency ................. 32
Table 3 — Limit values of break time for smooth d.c. residual currents.............ccoocieiiiininnnn. 33
Table 4 — Limit values of break time for residual pulsating direct currents which may

result from rectifying circuits supplied from two or three phases..........cocoiiiiiiiii 33
Table 5 — Standard conditions for operation iN SErVICe .......cccciiiiiiiiiii e, 36
Table 6 — Minimum cross-sectional area of flexible cable or cord ...........coocoviiiiiiin. 42
Table 7 — Minimum clearances and creepage distances (rated voltage 230 V,

2307400 V) ittt e 45
Table 8 — TeMPErature-riSe VAIUES .........iuiiiiii e 48
= Lo ] LT e ) o ) 1Y/ =R == £ 54
Table 10 — Test voltage for verification of impulse withstand voltage................ccocooeiien. 60
Table 11 — Tripping current ranges for IC-CPDs in case of pulsating d.c. current.................. 66
Table 12 — Different frequency component values of test currents and starting current

values (IA) for verifying the operating in case of steady increased residual current............... 67
Table 13 — Operating current ranges for composite residual current.............c.coeviiiiiiiiennnn. 67

Table 14 — Supply failure and hazardous live protective conductor (PE) connections for
test with reference to correct supply connections for LNSE / LNE and LLSE / LLE types....... 69

Table 15 — Supply failure and hazardous live protective conductor (PE) connections for

test with reference to correct supply connections for LLLNSE / LLLNE types.......cc.ccccveneenee. 70
Table 16 — Tests to verify the behaviour of IC-CPDs under overcurrent conditions ............... 76
Table 17 — Minimum values of 12t and |p .............................................................................. 77
Table 18 — List of tests of resistance to mechanical shock and impact....................coovinn. 82
Table 19 — Torque applied to the spanner for the test ..., 83
Table 20 — Tests already covered for EMC by this standard..................cooiiiii, 94
Table 21 — Maximum permissible temperatures under abnormal conditions .......................... 97
Table 22 — PSD value depending on frequency for vibration testing .............c.coooiiiininn 101
TaDIE Al — TeSt SEOUENCES ... ettt e et e et e et e e e e e e e ens 142
Table A.2 — Number of samples to be submitted for full test procedure................coeeiinenis 145

Table A.3 — Reduction of number of samples........cooeiiiiiii 147



-10 - IEC 62752:2016+AMD1:2018 CSV
© IEC 2018

INTERNATIONAL ELECTROTECHNICAL COMMISSION

IN-CABLE CONTROL AND PROTECTION DEVICE FOR MODE 2
CHARGING OF ELECTRIC ROAD VEHICLES (IC-CPD)

FOREWORD

1) 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.

2) 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.

3) 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.

4) 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.

5) 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.

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

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
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.

8) 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.

9) 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.

DISCLAIMER

This Consolidated version is not an official IEC Standard and has been prepared for
user convenience. Only the current versions of the standard and its amendment(s)
are to be considered the official documents.

This Consolidated version of IEC 62752 bears the edition number 1.1. It consists of the
first edition (2016-03) [documents 23E/919/FDIS and 23E/938/RVD] and its amendment 1
(2018-09) [documents 23E/1055/FDIS and 23E/1072/RVD]. The technical content is
identical to the base edition and its amendment.

This Final version does not show where the technical content is modified by
amendment 1. A separate Redline version with all changes highlighted is available in
this publication.
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International Standard IEC 62752 has been prepared by subcommittee 23E: Circuit-breakers
and similar equipment for household use, of IEC technical committee 23: Electrical
accessories, in co-operation with ISO TC 22/SC 37 Electrically propelled vehicles.

It is published as a double logo standard.
This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

In this standard, the following print types are used:

— Requirements proper, in roman type;
— Test specifications, in italic type;

— NOTES, in smaller roman type.

The committee has decided that the contents of the base publication and its amendment will
remain unchanged until the stability date indicated on the IEC web site under
"http://webstore.iec.ch" in the data related to the specific publication. At this date, the
publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or
e amended.
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INTRODUCTION

The essential purpose of this standard is safe and reliable access of electric vehicles to a
supply system. The definition for mode 2 charging of electric vehicle is described in
IEC 61851-1.

For all charging modes, protection against electric shock in case of failure of basic protection
and/or fault protection is provided, at least by a type A RCD (see IEC 60364-7-722 and
IEC 61851-1).

For mode 2 charging including the situation where it cannot be guaranteed that the installation
is equipped with RCDs, for example charging the electric vehicle at an unknown installation, a
dedicated protection is used for the connected electric vehicle. The intention of this standard
is to describe the relevant requirements for an in-cable control and protection device (IC-
CPD) to be used for mode 2 charging.
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IN-CABLE CONTROL AND PROTECTION DEVICE FOR MODE 2
CHARGING OF ELECTRIC ROAD VEHICLES (IC-CPD)

1 Scope

This International Standard applies to in-cable control and protection devices (IC-CPDs) for
mode 2 charging of electric road vehicles, hereafter referred to as IC-CPD including control
and safety functions.

This standard applies to portable devices performing simultaneously the functions of detection
of the residual current, of comparison of the value of this current with the residual operating
value and of opening of the protected circuit when the residual current exceeds this value.

The IC-CPD according to this standard

e has a control pilot function controller in accordance with IEC 61851-1:2017, Annex A;

e checks supply conditions and prevents charging in case of supply faults under
specified conditions;

e may have a switched protective conductor.

These IC-CPDs are intended for use in TN-, and TT-systems.
The use of IC-CPDs in IT systems may be limited.

Residual currents with frequencies different from the rated frequency, d.c. residual currents
and specific environmental situation are considered.

This standard is applicable to IC-CPDs performing the safety and control functions as
required in IEC 61851-1 for mode 2 charging of electric vehicles.

This standard is applicable to IC-CPDs for single-phase circuits not exceeding 250 V or multi-
phase circuits not exceeding 480 V, their maximum rated current being 32 A.

NOTE 1 In Denmark, the following additional requirement applies: for IC-CPDs supplied with a plug for household
and similar use the maximum charging current is 8 A, if the charging cycle can exceed 2 h.

NOTE 2 In Finland, the following additional requirement applies: for IC-CPDs supplied with a plug for household
and similar use the maximum charging current is 8 A for long lasting charging.

This standard is applicable to IC-CPDs to be used in a.c. circuits only, with preferred values
of rated frequency 50 Hz, 60 Hz or 50/60 Hz. IC-CPDs according to this standard are not
intended to be used to supply electric energy towards the connected grid.

This standard is applicable to IC-CPDs having a rated residual operating current not
exceeding 30 mA and are intended to provide additional protection for the circuit downstream
of the IC-CPD in situations where it cannot be guaranteed that the installation is equipped
with an RCD with 1, < 30 mA.

The IC-CPD consists of:

e a plug for connection to a socket-outlet in the fixed installation;
e one or more subassemblies containing the control and protection features;

e a cable between the plug and the subassemblies (optional);





